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ANTI BODI ES AGAI NST | NTERLEUKI N- 22 AND USES THEREFOR
FI ELD OFTHE | NVENTI ON This i nvention relates to

wa@niosihasdes and anti gen- bi ndi ng fragnments therpof/Us1va4/020833

bi nd interleukin-22 (IL-22), in particular, human
I'L-22, and their uses in regulating IL- 22-associated
activities. The anti bodi es di scl osed herein are usef ul

i n diaghosin reventin and/or t reatin
L SANATB OIS R 86F Nede A WHISES TEHREFOR

(e.g., arthritis). BACKGR(lJND (]: THE | NVENTI ON
Interl eukin-22 (I1L-22) is a class Il cytokine that
shows sequence hormlmﬂDt@Fﬂ‘I:HEIIWENTK)NXpresm on is
up- re_igul ated in T cells by DL-

et al Thip ppysptiopredatenigrantippdies @é‘u anBSSBP g*ﬂ%l%np%‘ﬁlﬁs ?re"f that

i V& t kit 28ulating IL-
FRMEICRLER 02210, AR ABha PS8 Pl bn Al
2 adsptiated atiivities. afiee drtibbdies di2@osmichereit e ywafu i tdiegrosing,

i ndi catlve of an acute phas nse utier L.
gqever(tlzlggftt}) %rl}be,agng &IL‘J??T?&WCE??C%% ers(e2 é® il%&?)]@lﬂgge (ilﬁ%ﬁ%rs (e.g.,

phty 2:172). Taken together, these observations
suggest that IL-22 plays a role in inflamation
(Kotenko S.V. (2002) QItokl ne & Growth Factor Reviews
13(3):223 -40). = o Ylale
recept or conpl ex=CofSTStTC :
two npiiheukip2 Umﬁzz*)yps cllabs mcmkirﬁehatenem @erquéma Hoynology to IL-
SCRFZ) (Xie MH et al. (2000) JBi oI Chem 275(40):3
@3Bs gxprmt@np(@pgegplatg@ ingT celésj:@olb— 91 SPRA (@HgmutlerL etal.

IS

e AL
Eiredain &L MRINA mndimed wetivd or rspdiss & bPY admimsteation, and

responsive to IL- 22 in |tro Kotenko S. V.
U35t Bl anclulates AT GRS A S5 phins Sespofse (Hamptier L.

%@? Sk BRI s ol OISR BRI DB kG ogether,

i ntermedi at es of "ot her MAPK pa %/
(HBG&STD]DH@I’\&!KIOhS s%eﬂlthat@@@@)lawwgpb; 1nmﬁanmna¢10re Kat¢nko S.V. (2002)

2000 ier t..al 2000) J | mrunol
g?ééf’(‘ktge ﬂ@Pu i ety %13\(/5 %??5‘%9)( (20)01) JBi ol Chem
276(4)y - %&%@bé’l?eve&?d ﬁﬂﬂ@o a FBceftor édmplex Q@r?s)stﬂlg%ftll 20Redmd I
277(37):33676-82). menbers are receptors f

[LERR ok, mérBbirs of mqmpee&l iciokingaeepptoyAampy (¢@%\h@ﬁ@ NBH. ez al.

(P s B s Reak ek g mdle
biz6@%2a0513D).-B&h Q:Kélh@ okibe 5.2 ré&@aﬁ)armpm«qsmcoﬁz@amwuy ina
Factor Reviews 13(3):223-40; Kotenko, S.V. et

al
pobey ofreyse ,E@lthg]ngl 1;5111 @ggﬁde@ged Q{gb%lgﬁprgws ax¢ regponsive to IL-

Q 5 ©23-40
&? z;?? ;E?’%olﬂ%\rgﬁt pat téézbt): f(% (ﬁ«étét If?z%?}lﬁl%ﬁze?s\ﬁ 3|§on ).
D-22H g esacbradog of fheeI M@%ATB faad (BIREQpithwaj/sy agveD as
i ncl udes a so| ubl rotein, |L-22 bi

igTmeskipes OLMneMATRapReY s LDEBIOigT B o Pefth St e M er
3% L LNAC) %upr PRI duBEr Ller oBl(2600) JUZARHDL Fo4(P1E1ALY; Kotenko S.V. et

al. (2001) J Biol Chem 276(4):2725-32; Lejeune, D. et al. (2002) J Biol Chem
277(37):33676-82).

CRF2 members are receptors for IFNovp, IFNY, coagulation factor VIIa, IL-10
and the IL-10 related proteins IL-19, IL-20, IL-22, IL-24, as well as the 'recently
identified IFN-like cytokines, IL-28 and IL-29 (Kotenko S.V. (2002) ‘Cytokine &



166(12): 7090-5; Kotenko, S.V. et al. (2001) J Inmunol
166(12):7096-103; Xu, W et al. (2001) Proc Natl Acad

W®E0s8M898( 17) : 9511-6; G uenberg, B.H et al. PQD03%04/020833
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Genes & Imunity 2(6):329-34; Wi C-Cet al. (2003)
Genes & mmunity 4:204-211). Wile the |L-22 receptor
GRVRh ¥icios Rty @3{39&231402Kotdnﬁwm ¢t @QD0C @R gene

e., IL-22R IL- 10 h d th oth F2
]Séé%)e%sﬁﬁ@ A brnne Purcdh DAL Newspere dies 10 5hs: Rptenko, S.V.

FRL TRt PR3 B o

the GlREO"mfﬁﬁﬁly alp andpdSsd&nldhle WU@E IA-22binding pr@®dAYL-22BP), which
Bi m277(9).:7341-7;, P No

3003 TR TR T e s [t g ATOLEY ol
f(%ﬁ(l%)l?%gg)S Wk% S }sﬁ(eg'gb( El) 5%.7 %gr%uné‘?pl%@@ 70960031 GXIF] W.etal.

187 1 ot h chai ns of
czfesz}emmsle@cademw 9% @): %de@@nuynﬁe@g B Hgatgl. (2001) Genes &

b o6 G otiors Rl GL0D CORRART U HEFTG k2l Whie the

fre09 recef)t’éf\'e&fsleia 2 &l q@dr 115-20i BbweNkt icRkH ¥hdi (i et HB-22R and IL-
cyt oki ne. The ot her chal n (e.g., IFNgR2) has been

tORR)ais sleredr with athea CRIT2pembers gb@@g@dmctmal igcepiprg for IL-20, IL-

?ﬁmﬂ P2 ifrﬁé;'ﬂ% E@Mﬁgﬁ%ﬁggﬁt %I?QW i< LOR 14 10R2)

RoltRE SNter HESAIL ?szﬂﬂ»%ﬂ tehat). 33a519; vesepMirer 6hed008) J Biol
y contribute to bi nding affi

nit at least for
Chem Q7N 7B41-7 2Pgrxisle- Navek, Jeer @) (20@@065901 B 2R EN-47517-23;

R ASS T8 o g et R0 pn AR 4191tk 100w s 2
Mydqrsﬁ@ngm@.toki ne Res 22(11): 1099-1 12). SUMMARY
OFTHE | NVENTI ON The present application provi {jes, afs

E F5edtes

I east Both ¢hains of they@RELcQPpgsesl e FRPEOT At REEESah;
PR o5 g

\Ng&ﬁu HihgiRg afuim I0é. gy IANR Biesdd orcitd igh affenignfor ﬂred:ly&fklrwn dhe
anti gen- b| ndi ng fragnments thereof of the present

jothee pltdin fe. @ r BRSO ha%b@ancéarap@nn@d @ mhedperog gegesgqry ghain, and

aﬂ%&%ﬁ%ﬁ%ﬁ%ﬁpgyf ﬁ¥tof<1?1 E) ?Etgnlééi%zye%trdé g@e@ﬁ)) é;%ogene

tiber§o5s57-852Mbie r%é’erﬂ@és@ll@mg%ést tiedt othhigseptexdsha@s may contribute
neutralizes, and/or ant aIgonl zes at | east one

R thebindingefiaitdtdenst faril, 10psd exlAriie M Hh el 20pQhBiol Chem
ro

B URTT LR oy RISV, DAL ROOF PR Chep bk 925 820 ogsdon.
INNY. Q% ak (2000) J Eurgrferdni Qydokige Rmmle)mwe 122).and an | L-22
receptor conplex, e.g., a conplex conprising |L-22
receptor ("EL-22R') and interleukin-10 receptor 2
("I'L-10R2"), or a SuREiARY BFrAEeH INGENTION - 22R or
I L- 10R2, individualtTy). Thus, the antibodies and
frag nﬁ?hlb$>r¢shmra¢)pilcmfompreV1dw enleagin pah 1b32 bigwling agents such as

Bt E&%sesra%ﬁ%h'é@} BB raenagts mpfing g & o Rp-22.0 227
@ul'al*‘h%%aﬁ QEBJQt With%‘%ﬂ)ﬁfﬂm @hd gpesiflityi tThthafiegfics and
adltlon Appl'i cant's avesovvnthat adm ni stration

cahtl gdn-RBipding fmgmntsftumg%of the present invention are also referred to herein as

“anti-IL.22 antibodies” and “fragments thereof,” respectively. In one embodiment, the
| anti-IL22 antibody or fragment thereof is an IL-22 antagonist, and thus reduces,

neutralizes, and/or antagonizes at least one IL-22-associated activity. For example, the
-
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paranmeters of an acute phase response, and that a

reduction of IL-22 activity by using a neutrali zing
wW@nios/0d8922 ant i body amel i orates inflammatory BYRPSmN%020833

in a nouse col | agen-induced arthritis (ClA) nodel.

Expression of IL-22 nRNA is upregulated in inflamed

AFERS2 altiBiRly JEkragmeaNtha@entsl Kind & 0.-22, r@lmmmpa gf IL-22, and

anti-IL-22 antl bodi es and fragnents t czan be

inteefdretwith mriingesadtinnupa.» Sinskins evean Tk 8. LB ebror

Accor di ngI Y., P
PRETGor B e one S Db L 27 e at) 7 23R SAR I ukin 10
&&eﬁiﬁérl NYT2N0R DY), @Iraes»lfbilhitmlg:rd:df (2.2-, A6 0B atlbel 0fiZs ordate duglly).

., autoi mmune di sorders mul tiple.,scle
Hmsmhr: tan%bqaiﬂ@@méé%ﬂ@a@ﬁh%réofr?fg%ﬁwsli‘%o‘g rPF.‘iSF‘i §)° infetfere with

phﬁlg‘{t WYl SR Gis r&&uc@) an ﬂx?érﬁ&ﬁ)n eI ®Riding, between IL-22 and

Bet'fuctive pul nonary di sease i nfl ammat ory
:ﬁpln_dm feofigonfompiexy.or atsheursktherep®. g., psori asis),

cardi ovascul ar syste oscl ef.0s
syst ebhadditign, A pPl)éCﬁlngn%l&e §I%B’Y%@’§E%(; SrAtal b F’%L .23 ?n Vivd'Thduces
Igbgﬁﬂétblts'o? hn abit¥ ?Ba&"reﬂmnsch @R@tHat h Soduatich WIE@(&IVHY by using a

pancreatitis Accor dingly, in one aspect, the
newatiting antﬁ«’élaaaraesbedy irgeli caatesiinglaminkaseRy syMPHANS 10 a mouse

%oq]gﬁgg dﬁaesdd q.rﬂ]%uéL( {nﬁd%}a%{xe%fsfaoﬁ HﬁL Q@ﬁ‘rﬁﬁ@ K Eff%g{ﬂated in

Rifldmed AHARNTINS, MDD Aftal %bm@t@ e.5 InaneliengadiifRr? artibedies and
anti body or fragnent thereof is a neutralizin

fagingrdslipereef,gan bp ps%@ug@gzeémwﬁ iSBPRIESSHYWIIH (yfv%mﬁc@oﬂ_ngly, the

rit géz'i %cﬁgs grcilr ér&t?ﬁlere%f gf the§ ki BR Rl & i8Bhosing,
il secre an acute ase response,
pbamEhatok pievortingf IIaZk—amsmtedehs@rderS'EﬁgT zmt@trmmme(dgscgders (e.g.,

;;@;;1«;3 g;lé(gqtug:@ngﬁgg gilfslo&%égl | g a%{u Sa&%‘ﬁﬂ I&S:tswéq,tgry disorders .
ﬁ}é %sﬁ’lm% %hﬁ)%%&ﬁﬁ??%{eo@ulﬁbﬁm@eﬁset ; i fiRmiiaksy tonditions

, Wth an a finit
eNRY. ahd sKilK®.g. opsdrms:s) tchnaimmmi’arwstpme(ﬁsr ameyosxégsg) nervous
é}f%‘?rﬁ (g éoglzi\e%qgesr i ég g ﬁlg;l);lgﬂi\/:) qg E ®lepatitis) and

j ' nts thereof can neutralize one or
ﬁﬁdé@#@ggép&{créa&ﬁgﬁe

associ ated activities with an ED50 of at
| east Azbordingb0 imvhe @wpq:tcﬁieu?ve@gg@{feagﬁm @Iblsgbtpdmleﬁ}dy or an
st ronge ot her nt a
Fritel $68gﬂildé§g gtlaglpFIétgtﬁ%I W% énrté%‘ftg gxgtshog"g o e&d\%\n %ct) hIL -22 én particular,

WhdnfinkiaAat LS e loh hshRnlo2 lﬁgﬁm@fIL—lman foae &0BFdihiels the antibody or
typically 1OE4to 106 I/ Ms. In not her

et RN DIORHY Dol S PrinpifhiH pge or more IL-

er eof . hav SO r
Rl Y30 b e i e
?‘bﬁﬁe phdi]s@hafyﬂatrolnhﬂ& 16111Etse,kmgll &"ﬁA@‘rprtbﬂﬁHdn@}tsér AT-3 protein),
thereo

bi nd | L-22
&eHl pmleva%‘;m?eg ERGe reSiGiction 270 ppos ROy HAD: hong others
g%ﬁ.\@%ogdes Rk % ffts It_?ger@of*b\éﬁ biROeaLC2l With | hi%ﬁ affinity, e.g.,
haV|ng

accessi n nunber PTA-5255; or

REEMCEE nfRY c®s%bET%P%fgeﬁ&hén 10myé qutbﬁ&mbPﬂTQE -8 10E-9, 10E-10,

accessi on nunber 54. The affinity of the
andre pkdferaalyamw&écm o higheagffiany. Irhethecimtmeimess,tthsaedl-22
usi ng, % , biosensor technol ogy (Biac

@%ﬁh‘iﬂl@aﬁsor ragimgnEAherepbeRn. neyjfaliz ekﬂrﬂ‘féﬂrg ﬁgé{z,a\mc gt agfivities
theh grpﬁbéé.kﬁgt lg{é‘i lBHM g?}ﬁ@ﬁll}p%up%ﬂﬁ§ ©0d pNBbidronger. In
g a phosp o

orylati assay of

3.
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cells or BaF3 proliferation assay as described herein
(see e.g., Exanples 20-21). In one enbodi nent, the

wW@eisA00d822 anti body or fragnent thereof (e.g.,PERUSsan4/020833

F(ab')2, Fv or a single chain Fv fragnent) is a
nonocl onal or single specificity antibody. The

AR B REN, HROARNIL X2NekiBodie £ fradrashtdthereoh ngsatiate with I1.22
hunani zed, chinmeric, CDRgr afted, or in vitro generated

\ﬁﬁlﬁ kﬁl@ﬁ%s inlthe y@ke of o3 ertosdi ]r)stI @'plchh}e 165 toHEP Haks. dn yet
eavy chai n constant re i on rom.e, lgd, . .
angaEf crgamen GF, iGN APoT PEPo e ol hie fpgiation

Rieses ¥ Hembio i Uil Fon ™ BpieAlR 0Bt TRed 2 ma e

| BmERORRMNfIIID aﬁh&dles@@fh%nféhts'tﬂéfbﬁ%mdl to HR22,kat., human
odi nent, the anti-IL22 antibody or fragms

The? ouith asyfoity andlbt ¥inpligsckmiler tpimapclongl 44ibpey A} produced

h | doe22
B2 ngﬁ?%‘g’%ﬁe&lqg’g&ﬁgﬁn%g\%c @?Bﬁ ’QB@QI[]%?A rég?é : %Ih@ly 108 g)roduced
15,\46 a B2bSEAMERTiTe RMnabDC Cagtdsion autbeSATATR54f TBEQEfity of the

2, or a sequence that is at |least 85% 90% 95%
gg%leﬁz I@m‘ii@dlywé AreEant theepeeas be teHed pHBE: cerbgRHR tgchnology

Q? ]a?og n?;?lig 5231%@%15&2 ?ﬁ’é 1n§19§ﬁ)5‘y h&ﬁ)llﬂléé Fitndsin 22

ragnent of at |east 10,
21&1b051ﬂas (Eﬁso) 1?0196 tbSad usmg,le? 6., asil Ad‘ Iﬁmsglg)rgbhbm gssoy of HEPG2
the anino acid sequence 0
el e PRl oA 48 ogangd booh e o8y e aTel
| dent pegle éﬂ?fd?ﬁlgnt {8 aﬁﬁ%gﬁhﬂ%d&@% fra ?Hﬁnﬁﬂﬁbﬂeof {eZ2, an Fab,
anti body or fragment thereof specifica bi nds to
F(ﬂwﬁ ELerZaZsmgld chiaie Fvitgrenbds amqnaplloyalcqfégglq' gpgeificity antibody.

bt SIS oa DD Dere e Do o e irhid CDR-
%%htfﬂed B34 v8RS gé?l‘éﬁbYed)Jrft1'b@QﬁEB1t ydt Bﬁfeﬁ@rfab@dhﬁiéﬁtst thetamb@iy has a

re forns manmal i an | L-22, €. man, non-

heavyathein(@ngfant 1agink ShyscARtITIRSES. nf@G(leIg?Z 1080 [EM TgAl,

H37%R, Sy E RPE by Akl 22 RORAL05, e

$n Hnothd dnibd@ahien?) the afEldghaet Ih(gh‘edhaﬁpct}to@ﬁefromt &.lg-, R2ppa or
e.g., in partlcul ar, mammalian, e.g., human or nurine

agmlzcm I n anot her errbodl ment , the antl | L22 anti body

or fr q%gg% o%ﬁ{jerﬁgﬂﬁg gﬁ? L2 il Zg%i‘ﬁﬁgﬁéﬁrthé&é’ﬁ‘speciﬁcally

Ibindb@RZL-QQJ ik~ pﬁﬁichla:r,]:ﬁaﬁh])allammg JHun2h, U_EILZ 2R, human IL-22 having

eRaTHR A EpeRtR g BN G P B HETEUL B FALeRs fom about
+§8&d§§4 h’(?e 8@3]@@%@@0@#8% ubh& Bivis bRt 88 %2 90%, 95%, 99%

conplex o anti-1L22 anti body or fragnent t her eof ,
lok ne adedti¢dl H224%0). B“mmumgndxodumtsa mhq antippdp opfegmendyhereof

or f nt . thereof c¢ f

SOPIGA i PRIGEIRCIF i ok i STl 3 abilt 48,70 8B, 7. 100,
CBBPhEX MinkiRo héidd 6Rtigubis t@tth@mnﬁimm qEqérie séthferth in SEQ ID
anti body or fragment thereof, binds to JL-22,

iNO&), bea e@queﬁhz(tes gt. least 8T 9@‘@? 9%%035?(% 0§ ang@ ngw:ag ghereto. In
r educ %i E%g‘ﬁl gé%ritgﬁ[{izoﬁmbgflggl’* frgé_rggl’t % Corr%ié&égsaﬂ})mg& to human

or” conp
QEUPZ ardl digs hbrsABRa@dly cross-react with IL-22 from non-human species, €.g.,

murine (e.g., mouse or rat) IL-22. In other embodiments, the anti-IL22 antibody or
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I L-10R2. In other enbodinents, the anti-1L22 anti body
or fragnent thereof, binds to JL-22, and interferes

WORM/006897. , i nhibits, blocks or otherw se redPCEE}20841020833

interaction, e.g., binding, between IL-22 and a
subunit of the IL-22 receptor conplex, e.g., IL-22R or

ftderitd Rerdon Bindk eiavd o more fyehs mamikdian E2A0E. g heman ien-human
anti-1L22 anti bod% or fragrrent thereof, binds to
primape (e. &naonkeye eneé FeEingi(¢ & (D@‘l@e oriagdltd% s, bl ocks or

ot herywi

bet el r%ﬁc’xg efg%gﬁ‘}r?e%} t?@:inttpg_? b?&Cy %ngﬁg%merﬁ 'tﬁb%dfgspemﬁcally
biRdskb a3 %gitdpe aggddaﬂineiﬂ?& cdnfnmwuﬁhdrep?nﬂm of geﬁ% e.ghim
anti-BL anti bo or fragnent e i nds.t

Rapticer, @ﬁ@mq%nam & by ?f?fnt‘%“ﬁ‘gﬁ Bl ﬁofbf? pgdipen e anti-
Ig&? %ﬁéﬁ’) 21 th Haof 'ﬁﬁfs&lg ta'c@fhfleﬁ cglosenbﬂrélﬁl & % , IL-22 and IL-

vveen ex o 2 and IL

DR 22th22EL”),ZP.F22 zimi mntﬁR?e(r He@ﬁaufm ) andaéL -22, 1L-22R, and

Brlda 53230 2RO, Sird A HTBR ohBShgh, GUMALES: thibhay or
ﬁégngg@ale&@ofgnndsag lﬁﬁgﬁ%}lﬂe@roaf nﬂﬂfgerh?gbh IE@IR) tlfe@efbykfoﬁﬂinlggl complex

ofithé mesi HLzmyguboﬂy nbﬁagmﬁ?ﬁttﬂilqii@o'fella%% ped B¢ 2&R " BaRding pothe anti-
20! RBE Yy O ipiy® Hefdod Sanl ek fbaBlang SrabliRgbPhe cBrfphend & thus

SO referred to In as r
HRREd WRtElan dREi006k of tHBme);leblvﬂdﬁHj-mRﬂJnan | L-22 and

neutralizes at | east one BL- 22a tivity E}g E;?Dhng d
16, 1in other eaphpdimpgnts, Ah%%lh()ébﬁé gm?nt|thﬁs°§r’ ¥ an
n erpeg s%%hge oﬁl'h&)?ﬁ}#}& SR se %Hulé‘i)%n@mte?a@g& N4, binding,

een a gne accessi on nunber PTA-
paathell-00and anilt-20 gecep@opbmplek, @g., anomp]el&mm@nﬂna dby22R and

TTAEEALE MU RS AT A
W Qg Celn(aqgﬂerf@fgs 'mﬁld(lé gs P§ﬁ1§1t§ bRicRESr bt‘ﬁemiib@ﬁd@&@) Auimdtaction,

neutra | éast one IL-22 activity (see
Exabiriding bethéeen TZ-2220d aan‘durztlc)f thalyB reespies complex) ¢-ge IL-22R

G R T A 0 BT g8y

gmé@ﬁtﬂerebﬁ b8 t&hogi ManRhterfeles waht (el2Q dlyhlbl'ts biagsenstherwise
eof bi nds speC|f|caIIytoDL22 e. nmurine or

mqim) a0 inter2cton eorhieding, |b@@freyen|arﬂﬂnml%>s0ft 2Pl g Rof“IL-
2 %ﬁﬁ %%%%i ant gf Cl%ﬁzf‘rgrﬁ LiGiR&: en%ogll‘{lef_rftg%? .al:@ E%ﬁ aﬁﬂioﬁ? B fragment

or nmuril ne second
ﬂ{&é&%‘iﬁdﬁ@rﬂm andranetdrenalth &gl nhibitspblodksoardtisrwise reduces)

hybr i doma chosen from e. g., PTA- nd, PT
an Y HEP S o WD CEREE MBI B P fqﬁ%&"iro#%
38 AR SEPTIE abyheast one antigen-binding region,

a?b e regron, froma nonocl onal anti body produced

by a my bﬁd)tﬂelmmbmlnﬁan the anti-TE22)antitednob Bgmeridhereof competes

e i SR Bl

P ARGIRNRL TR @@d¥ h
pro ucedQ%ij %{ﬁgﬂﬁ g?ntaL g%qoigen from e.g., P@?%?Szgflan >

a:mm&'ﬂA-ZSBSS I n anot her enbodi nent, the antibody or
fragment i limiting example of an anti-IL22 antibody that interferes with IL-22
binding to IL-22R is “Ab-04.” Ab-04 (also referred to herein as rat monoclonal
antibody “P3/2”) binds to human IL-22 and neutralizes at least one TL-22 activity (see
Example 5, 16, 17, 20 and 21). A hybridoma cell line producing Ab-04 was deposited

5.



t hereof conprises at |east one or two heavy chain
vari abl e regions froma nonocl onal anti body produced

wo0a/0b0shT | doma chosen from e.g., PTA-5254 anpiCT/US2004/020833
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PTA-5255. I n another enbodi nent, the antibody or
fragnent thereof conprises at |east one or two |ight

Wit APCCRlJané §92003%nt hedbeennBEl gad AT Cadetedsmaynumber PTA-
&;duced by a _hybridoma chosen from e.g.

5 :
§- PrAlspBen-linktiyeexane REF EibTA4AHP0dY, H‘éhl%lfhﬂt@aéa?ﬁ with IL-
%bm&%gqgﬁﬁ 1bRS5 ?91& %8 “p{xb $8%1Rb rEASd toorfb?emta%’at nfnoclonal
ementarl y determning regions (CDR s)
dntiooal@: F{Hm;bmdmnnuﬂe laadhemareHi-22 and neutrabiaercit derst one 1L.-22

NS 25k ERATPIST A 625 203 1. drlatHep s U lngeb-02
?Qg &éﬁggﬁé ith &?c%’?@t 0?1%559900‘3 HRE 'hﬁ?ﬁee%tasélgﬁ&i ATCQE, accession

ree roma |ight chain variable
nnaglbai:m’"mt-sasmbnocl onal anti body produced by a

%tb ' ialglgqqf( qgﬁggg;t#glﬁlant%?cﬁlg oglﬁ [l 52‘85;?'18 ? Ibl E%e%%%aﬂ& th IL-22,

L Ee ﬁﬁl?lfne &P ABnkhs BS-28! arlde@sipe@fifely inMibitd the Bﬁ}dlﬁgocbﬂ’ a sebondeantibody
SI X s froma heavy chain and |i ght_ chai_n

toellLi- 2% Ie@ rtegitagst erfitoge ApHodR dnal hamep BBWHBP Hendeb Tl second

R N e e

PTAdsa@adlanIa\ By49.i E@ﬁ&th@h@ﬁ'ﬁdidlﬁleﬁ)mheemgbodﬁnﬁf{@ﬁemt thereof
and PTA-5255. The anti-1L22 anti body

or. agnent
edTaprEsSh ableat onp aatigrarRnFng LMk e Ferd WL%@%%IGP firompdgonoclonal
Eﬁlb%rdg&)poed'uc%&'ﬂgg h?ﬂﬁ&@%&lﬁ)?éﬂ ffomSe % PWQQW&WF’AJS@@S In yet

ragnent For exanpl e,
hutsh@renibodiaém, the aatibakytar lﬁmgmpntdhexanf CQepridsh aﬁlnemj one two three

portion, can be functional caI
Bl V#rEbIgssans ram;a F&ﬂﬁwdﬂ%ﬂ B ahape S sl 0B chosen
Ig‘h Egs $DA- 'SQSAPEx?d PTAWS? 9{ ﬁ’rﬁ)”théiﬂéh%bﬁrﬁént ahé hﬁti‘tﬁ)‘ay or fragment

an anti bi specific or a
rhstlretdf spmprifdsat ast dzmd)}r)two hgwyr@mnrmab]eggglgmggom a monoclonal

g%tg%ﬁlg(ﬁalngq‘%rs@ gﬁ.@gxty%n%l ent ﬁfowg Ie]gg élgllté E?gf anci ﬁTXeq{hZSS In

bhSiRe MRS, the (8tiBody drfiﬁgﬁféht thbted? c@ﬁpmm dyleaft one or two
fragnent thereof described her ei n),

bl drateariablel regionp et maAnackanab aﬂtlqu§ Pé‘%#ﬂcﬁ‘il By ahghridoma
?Fg}? frg)éb Iﬁ? S Clgli;k 5@%& taﬁcﬁ] PIFReff BY 1 getednotlﬁ: mﬁ?ﬂbﬁ(ﬁﬁleﬁ‘l L3345 antibody

erapeu I C agents are

@? ﬁfaghherﬁt%eﬂséieainhm% h-1223t ass 08 ,adrahired |cemptdame$1tar1ty determining
Exanpl es of |L-22-associ ated disorders incl

S BOTICTI ) fre sV, CORiB SFUFNC SRSTGH 4 MO i bpgy groduced
B2 RABHALANEAGHcRRE, e% PT.5054 ofd POALSISS. Th el dedires

ritrs, Juveni erheurmtmd arfhritis,
@ﬁﬂ)@dﬁmdnln,rthé amqus@lr lfmgmentath¢1hoﬁ ¢ongprises mlsa&égs@ éwveat asdhree

%rliﬁ? i pSLECh ViR 808 o o s opRCertyffpfucea by o
?1?/ 5 Shoseh D 1A Sid ]PrPA G5 M idti afother embodiment,

I Ng atoplc ernatltls and eczenmat ous
die mibloﬂy ) fragxyxamth@mfapogmcgat Igast prarie.dhipeiowp five or six

ﬁiDl%’asfﬁeqré%%ﬁ% < %glgﬂfﬂ l?g{hiﬁ au&%vanaeb <) Feg?qnﬁ,%?l llﬁgn%?lo%lyarl’ﬁbody
RRHUCBEbS h hysﬁa&hgmss@u lFrdn, )5, tfamﬁzsg and PTA-5255. In another
embodiment, the monoclonal antibody is produced by a hybridoma chosen from, e.g.,

PTA-5254 and PTA-5255.
6-



at heroscl erosi s), nervous system (e.g., Al zheiner's
di sease), liver (e.g., hepatitis), kidney (e.g.,

woephniasps) and pancreas (e.g., pancreatitis);PCT/US2004/020833
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cardi ovascul ar disorders, e.g., cholesterol netabolic
di sorders, oxygen free radical injury, ischem a;
di sorties amaﬂszzcarﬁﬂbaaiy o friprveny tttrévg alesaripied rhe&m camtherderivatized
di sorders, ast hma and CO:’D
o1 lrkse e 9n0t%f€%yn@@wbm0kﬁtéﬁ§p$ -af0 196’@?68?5%% pIpfgin (e-g. an Fab’
[
ol P AR TRIAT Bloih O o it 55004 Sihding portion
chdsefondtiomailp ieket (ermy ey diemidad ootlimigd gemetlh fsidns pon-covalent

juvenile rheumatoid arthriti tls
%%6?1?%% & ARGIHRTe foncr TaRTR SHSE FRS %336&8 i Pich ag an antibody
gebé Pi bidbedifyc & 2?‘191[&%?6((1?10 Shtibod$Y, %8s, @iﬂi&ﬁd)tﬁpes cytotoxic or
tructive pul nona COPD) ;

di sease
bytbitatm@entsyamomgioﬂhaxsn of, e.g., the Skl n (e g.

gf greir ggi )QP%@%%:“ ‘Hgs ¢ U| 5@ tﬂ{ln’{i ég ageﬂt - %hteherrnérzz antagonist,

.S C@8 &hti-TP2Y &ty (O fﬁgmeﬂ&ﬁ@r&@ﬂldsbﬁﬁéd hea¢ifl), or a pharmaceutical
gastroi ntesti nal organs, e.g., colitis, Crohn's

d«prsp@ssteonathdreg@ % adrhigiséesphlang Pl CORMIRASPN ABETAR Y E Py e%mbmed
| L2

SR Bl TR 08y DB R BB i e, P 1 i
ahefenf JExaapldsafmul 22t edosdteddidordenrincloda dnt aiesoelimited to, a
with, one or nore addltlonal therapeuté agent i Aetudi
giserdst chaser frop NG HanQtR AT AUENDIYNS GHOFISThiS & Arfiridis (mcluding
ALY RRAEES ?IN ile ABubiatdid hAmERL Qg%oﬁgﬁ'ﬁfsspgoﬁaﬂe arthritis,
system c anti-inflamuatory agents), netabolic
luphusfabdootased ethrifiser lamlhylbﬂmg)mndﬁmsb,cﬁclaggde@m@,)@ygtegnc lupus
cytostatic a bed in nore det

ES e Bt T Bl asOn AP o PREP A U SR p gt
gﬁﬂ@ﬁdﬁ@%ﬁﬁc 804 Bhe bekRdions db@hatkR), fr@ia@ih'eﬂffa%@am th

ne or nore IL22 binding agents, e.dg.
anflzagoatbst lowel disgase (ﬁlﬁDD (rplag's éﬁ?@ﬂ@o@ﬁb@e%meﬁlﬂ%gﬁmﬂb

r eof ngl.ude, t I |
Rt A 0 SR RS 0 T B e
Qfhetddciétdsisy, rﬂ:@ﬂﬁfs%&ﬁgmé(sg I, DOglic@Ber’ Odisedst), tieer (Rigidieparitis),
fragnments thereof, that bind to TNF; soluble frag ment s

&idngy TNE., nq&@ﬁﬁband pangreas g;g,g WC{?PEUWU RAAIOTREE VIS tFs; .8
rcéglg%f:roy rqe%aé%fic hﬂ%fc%?g b%(g%eg fregz%dlg{fﬁ{ﬁ%ﬁr I1§:§e 2 disBrdENF

usron pro r55 D TNF

fa@s&b@ﬁtd@lrwﬂtlg ®olih@ hedlingt ms}aranoryﬂi\ﬂ%rmmm atiiragan] GOED (e.g.,
., ..TNFocconverting enzy (tTACE nhi bi t or sg .
gﬁ@tgzgfgﬁpgﬁ)s septicpmiag iranﬂLani gejeq pnftpd a lergy In one ernbodiment, the IL-

?IZ “ak§bck z{tecg&{ségzxzngan a-ll}tlﬁﬁicldﬁi‘ﬁ@ereb %elaldls‘é)?c[élr %E(’)S‘éﬁ fREAEHASor more

of antl - anti Bodi es
nﬁk}mniaeold atthhiis,guenile rlgaumatmd chi s @s@oaﬂmtls psonatlc arthritis, or

lta?ﬁfg)ll éggéﬂ S]g()%éiy ’Iur@(él rle%n[};%tcgrzgﬁsag}/ gkeg% Cﬁﬁ?@@a ncﬁlﬁ?rg? P‘%%tructlve
'}ﬁﬁ‘}[@?m Hr%@as'ﬁ&bd?"ﬂ)%ﬁan ﬂiﬁbmﬁ}at cgncﬁfiéin BEkly., the skin (e. g Y

tors GE or sol P-sel ectin or PSGL-
i s i) orasdipeasgular systanh (eng;l @b@rp@ﬂ@nﬁﬁb neRyeys system (e.g.,

eheiBenS Pisedgh dinate & alf el0D S BB R pftens. o

Hliag bEY’s diseyRldgBIRf preferred additional
therapeutic agents that can be co-adm ni stered and/ or

co f orFhel candunagionrihespry ean ingree o ormeredb22 hindingpggats, e.g., IL-
antaag%nlsps f’e é hgr{t &22 Jﬁ%’b&ﬂgs &r}?ag%erﬂg){h@re%f) c@fﬁ%u‘l’a@é@wnh

-




fragnent of a TNF receptor, e.g., p55 or p75 human TNF
receptor or derivatives thereof, e.g., 75 kdTNFR-1gG

W@ 7H5DSTNF receptor-19gG fusion protein, EnbrePCIIN2004/020833
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nmet hotrexate, |eflunom de, or a sirolimnus (rapanycin)
or an anal og thereof, e.g., CCl-779. Wthout being

PRI o Mmli SeFel wifD I@lnb Qﬂﬂbﬁe z{lﬁhti(ﬁi\aﬁt}iefh’péuﬂld_aﬁﬁtsex er, Iose or more

its inflammtory effectslocall e. S{%‘%‘iﬂg‘
(a’mmmﬁndfgréwtfbfract@r mbglmcm @mrrﬁmowpg)gqj;éaqtﬁfap‘g Atogy agents
L A O

a’a‘ﬁl?dr*@@’dﬂm@cf off ¢yaguIEit aghher&afesddﬁdnn lnedte Hemd hegeimay
provide a nore effective tlssue S

anti Em;gwtpyefyng@@qlcypmﬁ ttlﬁ:éqpeggg@%qﬁt%that can be co-administered
aarwc}r | Bt ﬁf%g l-{'ilg‘%l rirhdr€ SEL2 T BB IZRAS; ¢. % i QQ hhtﬁgomsts

oca ty using, e.g., an an
@Y. ] dnaidy.20 antﬁlnc&tymrrtfrzigh@neaherde@,anclbéd Hue a@l mi)t llrmtyd to, one or

prOV|de usef ul, ndi r _conbination

wors f m INEARIREaDY %ﬁm‘i ?7818313?{213 gwlni;]a a?{é Vﬂm generated

Qrﬁfl’)%ﬁites JrIﬂﬁtlgeﬁ‘lvlﬁﬂﬁﬂn%rfrdgfrféﬁtsdﬁéie@foffﬁ@‘éinfdl t8 TNF; @omble fragments of
armaceut i cal conpositions, which include a

qnﬂrNFrmc:@mn cgaph§y onptepinat ENE apqeptar o5 feri wativee isreof e » 75

R dpg (R BB s S Paen A SRR BERLTY pRo T

fb‘é‘éﬁibf‘i oG fu@lo‘ﬁrtﬁot%ﬁp QA& me tah R g6 MRROS b 1, T, ccﬁng:tmg enzyme
maceut i cal- compositions, conprise a conbinatio

CDACE) inbribitorsprm om0 T oo Banld ILE L BALbASdiAg b . cell and

gd:%{-] dﬁé}ﬂn&&g%i? (?nt I bfd(hlglg ok ti; Eg”ﬁ.?‘;a?hﬁoélgﬁr ﬁﬁﬂl molecule

ﬁfi‘ﬁ‘t&lto?@ %tgﬁ Rhdtheek aty aﬁdﬂaﬂmﬁhdé h;ﬁt)hﬁﬁls (ﬁpﬁknyc:ld} arg), analogs
e.g., a

erapeutic _agent (e. one_o cyt.okin
mmeo@mw RCT-269:dfon-ARRGFPLAS m%ﬂ?ﬁﬁff’rég%‘ég?se 933 fngbitors, TPL-2,
0 t )
gﬁi ? ap@ﬁl:gal :1:1" 113)1E<¥‘s Zlgzgngi‘scsr(sglugle %I%l%c Prgﬁ ICtlIII tog FEGL 1 inhibitors
eNZy small ﬂlbld@ulfe(jﬁlslbltaﬂsddmﬂ)odlyk titeootd, . @ angipodiss &b Pselectin);

agents, as described in_ nor are als
eSS spenior beihEER Y RONDNOT FRG SR oS EtBledof prferred
(%tl()n:ﬁ ;ﬂg@'ﬁ)eﬂjﬁ géentg BGLHR vR’D-RivniffrePedl /1d/MNeoTbrinslated with one

so W cope of the present invention. In
@ﬁ atoheintaH P22 bytitidugesi cnr\fmgmetm therenfindydeonperiperest: a soluble

d]%é%]gﬁé(gn ?%g Ioté,:.:ep rﬁgﬁxgggpﬁlwﬁ C%Stop I(gla((ilr’e“arlVatlve:s thereof
%m'ﬁ' m%@ e73 b8 T[%HWG@@’(O@I@;G fu%ﬁ)nﬁirﬁt@irﬂ EnbeEN?;, methotrexate,

e. antagonist, (e.g., an anti-|IL-22

aeﬂunbnmqe or a firelimen apamecEDor as aplag thesrad> hgr 61779 n
ffi

e sl Mol Tl o B OFR RS AP i e

eRiaRARAL efféchﬂo&élm e@t, byicAngayamdmpléfig.or aaeglaanof tissue

suffering froman IL-22-associated disorder, ... ..
|1nﬂammatn@1 a@p@osedrt@§p&$tﬁla%0dpf§laram§a?laef*§cof8% I¥a infabigpy, of IL-22
g F aeLs réd C?%%lﬂ' M%ﬁtﬂ%c@ﬁf 4Elothent fhefRUo€ dERRBEH A& B, may
Biidi ng "agent mnistered locally, e.qg.

tpi’@sh&@b hy)re sffdative a@mk@bmﬁcmntlahﬂemnmmm rapmlt}atham sestemic anti-
that are not in the %ener al

ul a
saensiorEOdiE Y aire BubEonaY 193! Br 2AB00 arig, o - o
%—]LZQ DhSdd rdr@ églﬁehpthéfeogdeschﬂgﬂ l’@ir&lhnﬂlay ?fdi@d% dWekefl candidate

r'mse re uci n an I nteraction, €.g., |n|ng
for combination with systemic anti-inflammatory modalities.
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bet ween EL-22 and an |IL-22 receptor conplex, or a
subunit thereof, e.g., EL-22R or |L- 10R2,

w0 paso0@enl | y. The nethod conprises, optional | BCT/US2004/020833

providing IL-22 and an IL-22 receptor conplex or a
subunit thereof (e.g., a soluble HL-22receptor conpl ex

or syp Hﬁﬂtﬁeﬂdﬂﬁé & Qhe irREntor HrobIdas Gorﬁpwilmnai eg., pharf@ceutical
receptor conplex or subunit thereof

cempogtisinyhioh inglugeoa pb@@m@mce%wcgwaek Lyrighgfifaf teast one 122

th I n €0
o B T BB 1 153 s en o

da8dribed aBreim)! &k and énbodigkHe et doknpdRitians etgl,@hlatmazuﬁcal
receptor conplex or subunit thereof to o

COMPOEEYNS, SPRPHSP TEMNE ool WO e S LIS ﬂfoéﬁséld L-22
gc{laltsi,c?g% E%h S\BL %@éﬁti—bo%?es fof %@ﬁﬁﬁts 'ﬁﬁéifédfr € othBiRat@ns of the IL-

I ng agent, e.g., | east one
ﬁnintagbhrsﬂfé garthé hxn:tdjLZ?rarftuba@ymnﬁ‘&@ﬁ:@@herqg @Ié%ftﬁﬁulge@g a

h th by dul at
thasagp BT € RS BTOEAAEKISs it wabu ety gy
I'rﬁlrﬁ]\rfogﬁ @s@&ﬂt? r%lntl -ﬁ_ﬁ‘ﬁarﬁﬁhﬁio@\‘f" Bgeﬁi@é {é%d @@t@mﬁkﬁaﬂlﬁﬁiﬂlaﬁﬁnatory

in a cel ree system), in
aguhts)) lnmtab@hg mhlbthIS tem@ymc 1rérxb1gqrs, andfop pyf@%(pl‘éytqstatlfzagents as

| t
deieitn oty e OEle Fip8 U BRR Y o oot o
by adgidg E@OP]L DBy, Airhar I-22, red’dignbed beAtBO2 or Ab-04 is also

fragnents t hereof, e.g., anti-I1L-22 antibodies or
Witlaig flensoope hEthe pressrt il¥E¥IoNbed herein, to the cul ture

medi U qut T ?{f)%&! Ml%llu%enttllaﬁ féﬁ%l@?? rrféﬂ{bdk& c@@ﬂ’eﬁﬁﬁg@ﬁ'hlgﬁmg or

cells n“as as part of anin
2E¥&Ang 8 Beute bieE agpuiisedn arsupjectp hleandthad mphld@so@djnmmtqnng to the

anot her aspect, the invent f eat ur, es a net
subgest arhg;Q(Zebl@dmg agentyfys- %IUQ'D E% §gt|ag‘(§ns (o o ac?raé’? %EZ antibody or
grg%rﬂgﬂt DO o rd@é’c? BEd Boel) SinARS8toud! sufffieRt 8 \deerehddinhibit or

Frencé or relapse of ) or preventing an
telddet- the aoute phasd relipposedarthe subjext. signecmbotiinseniethp sabject is a

GEHAL ogh MR PO EgFIS gb A2 et g et Dygre Gl fitho R .
%@f)ﬁﬁ@lﬂfydlﬁrdérﬁ qgﬂ?rﬁfnaicﬁ‘? HRefdeaSandemedimbethe devoedens. , In one

an anount sufficient to treat or prevent t he
thBadinest tedl 2 bindimgdgent is ndram@t@ﬁ%wpﬂbrﬁg topically.. 22

bi_ndi n ent s adm nisLer
Sptanf e o othls A hledl St al e 8ol i tneadberal irculation.
that @f gnhoRdr ablﬂzct g ﬂeélﬁfoﬁlﬂ feStufes lalrﬂéth@ﬂ]of ﬁ’ihdaulamagzz g., interfering

bi ndi ng agent, 9 IL- 22 ant agoni g -
aitthi (. gbzlﬂramtmg,ddgc 8 o1 ofhpruse TeAe f?n m&eg Ct]é)él e g inding,

d&%@%il%g? %ﬁ% SR réc%mogg fk0BLa Qlbuhf 1E&2E0H &8t MON2R or IL-

erapéutic no tles as descri bed Rerein.
hOR2NadieTdvay.NERé method csnipjnem; optsormllypproeidingslLg22 angd an IL-22

?q%@n&?pa gggfg{)lgg Iogg Slﬁl’;lg);?ﬁ ?rgf) qeng & ilﬂg%ﬁs Eg [r%:llef’)t%rﬁg,gl{nglex or subunit
ﬂke %gd&r asm@ﬁg{aﬂgtaglcgl&%ﬁﬂd Qﬁ%gﬁﬁﬁcorﬁﬂéﬂﬁf @fbufft thereof, e.g., a cell

assocl a orders include, but are not
lek pick s 4r0lL.-22 chcspiodermplhnoen stlnumih thereoRdy comacingL-22 with the

%ﬁéﬁ#ﬁ%ggc%ﬁﬁ% S]? :% un%&l%é?ﬂf? lrg} fr;]lgﬁtzmﬁttlc%lsgﬁ ﬂh@ n. 1nteract1on

A0l dntiShe I‘LSQZ tRbptor &sﬁlﬁkk ol Subuhitpltgedras @c¢L&tt6 chereby
art ritis or ankylosing spondylitis), scler

ode
Syisit endlc-220h28 recoptdrenituse; and contactmg the IL~22/IL 22 receptor mixture
with at least one IL-22 binding agent, e.g., at least one anti-IL-22 antibody or fragment
9.
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vasculitis, multiple sclerosis, autoinmune
thyroiditis, dermatitis (including atopic dermatitis
wa@npaseemenat ous dermatitis), myasthenia gravi SPCT/US2004/020833

i nfl ammat ory bowel disease (1BD), Crohn's disease,

di abetes nellitus (type 1); cardiovascul ar disorders,
t1Rr&bfas BBLEBSA BEBln, IRIAGhddulalingpe de imerferinpgeith {a. gelnhlbltlng

radical injury, ischenia, atherosclerosis; disorders
blm;kmgl catodeerviiSE ednsingd) th@mt*?fh“g}lonr espiratory disorders,

asth . 0si
By RSP o o L 2 .
chitv®! e.£ SinPitro BEHALVA. I B, ekaﬂhbe}'/L ee r@;eptmepbmsﬁm&?el]a 1$ein be
pancreas (e.g., pancreatitis)

coliwrediirs pigrogn, Cuwur@@dewa% trg,copfepng FER g be gHfelgd by adding

ohl ANERY cgEZHu-ﬁ?Jﬁ 9{1 rlg RlhRh8Yherk s, ORE agAIDAIIWMAbodies or
tnﬁ assSocCl a | soréer 'S, an arthrltl C

felighRntiaheref 4. desca*lhédshereﬂie Ito dtmﬁnref modinon Aliamatiyely, gie method

rheumatoid arthritis, juve r heunat arthr
com DB BT SRS p Bl & SHEFl -y £ P ObAY1"D (R therapeutic
0§§9(%ﬁ§, dchb R)'é@lf erably, rheumatoid arthritis); a
ator |sorder (e.g., asthma, chronic
obst rla@hother @pb@omanlyventlg@&;@remyhodéﬁ dreatipg (e.g., curing,
i nf | amat or ){lpcond

S,yggr,eﬁsggg »&yne 1aiag ({el yéng or‘rper e?mpig?lﬁg &k Etgonfgor p(reventlng recurrence

d}%’lla%éet dfp )>r FeceitmBah E{B§2J€\§Soglatedpﬁmﬂﬁaim d sub)ect | Theomnbthod
i ments, the irnvention praovides a netho

incledes: nagln@msg:nng tedgsrpiget agﬂ%ﬂ? g}rgglpg]@%enblc %ma&}%r%% z}péagomst

t
(feme "y gﬁgﬁ% rai(t:;%) cﬁr &%ﬁh%gf @E%@té é\ét &J&cﬁ%&fn}%ér&hﬁ i & Smount
m&m&sm&d@pﬂm&heme ﬂlgzz-assbhmtaduhgoeddr &mopd erpbodiment, the 1L.-22

nndiag adets st KeahEr DRGRRgRyocuaeETas Ser
rrmnls(fr'faﬁgﬁs e && Béin 6% %neraﬁ @i‘iié{ﬁ@uonf"m:v‘I iorate) or

one or nore arthritic synptons. The |L-22
ant i DRy IIcan bhndirgchgent, sige Ibe22t ameammut(fz galtheyangrIL22 antibody or

rophyl acti cal | r.both. The |
ga@nenqﬂp_ezgoférﬂagés ﬁg mst%rea to eﬁgbgﬁ% agpfgg ?fﬂ)bﬁhgron with
@%gﬂ@ﬂi eﬁti@ﬁ@@aﬁan Q@dé@@n@éﬁ'ﬁdﬁélﬁt & 66k érﬁbd&dﬁmeﬁtl,lbjeaubj,ect isa
one or I n conbination, with other therapeutic
madahdlf é.gsa hsmde seffdrngdiare peilh-22psegcartethijorden, gcluding, e.g.,
subj ect

fasp §°§§§8¥ﬁg?égH%ngﬁﬁggmgﬁhpescrPHH é?g?%§&9y1an

anot hek ,@sRE 6} IL-bhasdobieat dissrdgrs malwtes bat anendtdinitasito, a disorder
detecting the presence of IL-22 in a sanple in vit h toid
(:lmsgn from memrcxmr@@f apnEme HRoRdes es%’er'f}r{rﬁ*P lﬁl(‘é*glr‘ﬂ&mg rheumatol

@3 %vegﬁg Ml &tol?c? a&l%ﬁ 8§te5ﬁ?fhl?i‘?i‘§ ﬁs@ﬂa@@aﬂt{ﬁﬂﬂ fuBus-associated

| sor I mmune cel [ associ at ed
dﬁﬁx@tﬁsﬂ&rankm@mgepmﬂdmm)c lsctlekredern(a )sysct@mcécpusmgythﬁeatosm

anpl e or a control sa a LL
aasepha@mapneﬁ@@ws RGN HUEIEP R e BB
gle]%ﬂ? Chdsndate %ttdlﬁrﬂeﬂfl t8is, Q??Asﬁiénﬁe%%ﬁ@ rlnﬂi}ﬁmafdiry bbkAisease

B6 5y or ragnent ther &0 e sanple or the
CBDY, CrotgAsriserse whishegisrmelliss dtyps 1; candnqwasquéqmdﬂaoe%ﬂ% e.g.
on of the ¢

ch f i
R e SRS, S RS SR 0 5 R i
Qﬁs%?&% Essﬁ&a&ﬁ Sithly Ahd Héain'i? réspiatoRy disbrdess e.gnatthei and COPD

aspect i nvention provides a method for detectin
t(dslg pyﬂ&ef[brems) inflammatory disorders of the skin, e.g., psoriasis, liver{e.g.,

hepatitis), kidney (e.g., nephritis) and pancreas (e.g., pancreatitis); septicemia; cancers
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of EL-22 in vivo (e.g., in vivo imaging in a subject).
The subject nethod can be used to di agnose a di sorder,
we@2@5/00@07 | L- 22- associ at ed di sorder. The met hoRICT/US2004/020833
includes: (i) admnistering the anti-IL22 anti body or
fragnment thereof as described herein to a subject or a
&gl 610 tusni 6€dofuindas tmeseh; trandpart hejectiinl and/ablengeti g ond
the anti bodhor fragment tqo DL-22; and (‘f&l?) det ect Lng 4
embodapsnsrihe{L-32wssastassd daqrderds, anathaicidREPr o8- @ distrder
ra y bi tiatioddi biarrthki&gnt
cBREAE AP RLp o ERRLR AREtE ush AhcohuRb @ pEa
dsRbatiirites, psortaie acthiitiy, ok askybpsieg spomdylitl (Eeeferablyofhenmatoid
presence of I1L-22. Preferahly, the.antibody or .
S AR AECpHEIOEL ASPEer e CEy b ChitRie PEBrg SBpRyy discase
Jph)2 i [ @1 Rodelioctiiame f,
o s A Sl et
Iephisisyiddseyi eq. udphnit) aod pareneagites;, ppraeatiiéli ¢ gr oups,

fl uorescent terials, .| umnescent, materi al
r adi &86@@@“@9@?@% ??e IR/E?WE}?r?‘GFeSoaeﬁnlg@lg?ioﬁ tgrg%{?lg (e.g.,
eS8, iaﬁﬁliefhtiﬂgﬁgﬁzpre\%ngng ofle bIRILAPSttemS hssaciatet! otitxarthritis

agent, to an | expr ess cell in vivo are al so

10 (@i @(Ih@:lmaztoidl‘artmitigbi!im:aubjeg@ ethod gpqtq.gm@? ag@étmtgr’mg to the
e, q. nt.agoni st s, e - ) :
St 22 B PREAEL P SE/Et L E2mpos
fri\BhEHR b dT), 3 dn dinaaitastfident setear(e ga radncw anteliorai¢)eor prevent
scope of the invention, Unless Qéh rw eaﬂef.l.ned, Ell aticall
enschmeralarthrtic synpiamst The Uerd@nfioedy Fabs; admpnisisrdfacrapeutcally
S8 ' v, i /o ON@20dntodisnRTgY, th
%rerP?hrgﬁ%Q{cﬁgy,%?f bgﬁg%.m Zir\ﬂﬁglﬁ Q06ht Yy g ON@ 20kt Rodisn@lgY, the

art icht nvention bel or:l%s. '
15 M-hooghibednodkagnxht teref] cindesidmihigteresk to dlepsubic glone or in

to those descrjbed herein can.be used.in.the aeti
GBI 3 OrO b rTRBRE PR A B ALty P RS the

g[ﬁ)ﬁeec'i 4 R l,qfé ¢4 higsh Qﬁfe?ﬂ’{g fRAh aP MbD Gddciked disorder as
pat ent applications, patents, and other references
desoiibahiedeiner ei n are i ncorporated by reference in

their_entirety. the case of..conflict,

Spect 11 S tbsch T g AT Smelofp] b B trpsence of
20 ﬁ?—?ﬁ G QBampbiBSn PREAE g8laSbiolBBichOsnpl@ RicleaaRing Dlasne, tissue,

ITlTustrative only and not intended to be Limti

Btopey). (Thetsubjes mpiodavHm u5gaso GRERMTE ANEIRTi - R mmgee cell-
ST A A By o i
AT T s g st k) o
Farmation oREPHBeA e RTEen L FHSUBIED B GO At iR Hhd the

25 ﬁg%grg% .ev%mg ttlﬁeo(ﬁ%qég&gxﬁ@tlé,%ﬂg% Qgtattﬁﬁ(ﬁﬂll%@ni@éanﬁéﬁahgé frl e formation

i’body or control using a
bh Seapeaiplécintthe sdnpea telatbgitotre. contrglisande Issindicghi gyl the presence
showi ng body score followi ng treatnent of arthritic
of the Thi 30 the 83MplRt | body or control using a

pr ophy}, @gtfa{ Otet %ﬁk@ﬂe{}fe i O GHBR PrdviG £méthb f& dBtedfig the presence
show ng oé]y score followng tr eat ment of severely
af bRtk eiver(eg., Vit tiko ihaghe g $ubirey)- grhegghiesignethod can be used to

30 diagnose a disorder, e.g., an IL-22-associated disorder. The method includes: (i)

administering the anti-IL22 antibody or fragment thereof as described herein to a subject
or a control subject under conditions that allow binding of the antibody or fragment to

I1.-22; and (ii) detecting formation of a complex between the antibody or fragment and
-11-
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Figure 5 is graph showi ng rel ative percentages of paws
showi ng a given histology grade following with EL-22

w@nioshoay? or control. Figures 6A-6B are |inearPCT/US2004/020833

representations of an interaction between |IL-22 and

I'L- 22R and IL-10R2. Figure 6A is a |linear graph
180 RG i @ ktalbRrally sRhiftiaftehah 8 intBe oMb 02 8@ complex in the
I'L-22R-Fc, and not detectably to IL-10R2-Fc. The

subjeol rekative nihelsenirehaubiset ipiinticatiye ok fernrasnee of 1|d-22-

raphi cal | icted in.Fi . L 2:22R- .
L e e i L
JoRetablesubstaicd fofacidite tdedtiohhe e bound or @hbdundednyibody. Suitable

strong interaction_ between EL-22and_IL-22R %ll | e .
detectabipsubstapges ipeiPRge Barup GrEYmEs qugst}leqq%gropgs_, orescent materials,

' - ggi\(/f .arization of receptor Fc
lgiﬁlgllyegg&lt%ééﬁlion iagiagﬁg%%n@gtﬁg.g' Figure 7A is a panel '
of Wasletods fdralelivehap) atthmgetingardageint eex, antbdiapefticomnaCpidtoxic
cells expressing eit h(ﬂj1 | L-22R-Fc, .| L- 10R2-Fc or both
3eenkfr 8t Lp2 RRPEsuRp sf Liddy ote aisR disk el s under both
reduced (hME: 1005 biREHCHENG; OVEIL 2ORM donaRsS (e Ihehe anti-
SDS- P%%E %Igﬁ@n\}\%?% blotted t0 rall ne_%/‘gr ane, I ch \sva%- ]
Hierntibodiedonr agmand khecdodh af therinydnsion der tiprapeutisand diagnostic uses
agaj nst. .either hu 1LgG Fc, 1L-22R or |L-10R2. Under
?fgalﬁei‘ﬂﬂ‘“&&‘?&cf’f’%g@ﬂ%#‘%ﬁﬁlor%:i gure 7A), IL-22R and
EL10RZnfess StHQvibd\@stinsa CalPleehracd) ufi@ Bcibifidisinuged bteimhave the
wi th nol ecul ar wei ghts of ~ 60 kD species is |L-22RFc . :
selnid meartieg SEcADNERE dinderstogd py one rb odinarysigil i theggry to vhich this
| i near aph N St f ; [FaTeY
BRI SR neqPetl BRebIE IRt AT oS oS e
2Bibed Kekeinlchn b0 BdAa thracticetntidstih)of thEHevdatibSsuitable methods
pl ates were coated w th rabbit anti-human | L-gZR ts.and
antl pigEYLs are deseribrdbelews A RUBHCIURES HRAIH ERRHCRUGR, PAPRlS, an
g&t Ief#qunc%s GRALbRALd Kddin ﬁc%‘ﬂ%@edr BRI R e entirety. In the

etected using a biotinylated goat anti-human IL- 10 .
adkiob oshflict, tel presedt épecificatipt, andlutling SFdinitiqnse wilkeeritrod. In addition,
shown in Figures 7A-7B indicate that the receptor Fc
agrparasbely st Ce I s SarE ot Rl S Rised iR be
ﬂﬁfit?ﬂsgocji mers. The |L-22R/|L-10R2-Fc co-expressing CHO
ce ‘'secrete nostly heterodi mer and IL-10R2- Fc
homod Othear f&sitepes esd 8dvagBgey o the mvantioreyilbeefparmbiemghe

i nt er,act i of. JL-2 i.th both IL- 22R and EL- 10R2,
Z&{%pg g%aj,&_%dj ?‘?ﬁgﬁl%tho%aé’t%ecw% Pers or as randomy
j uxt aposed honodi ners. In Figure 8A, 50ng/m of total
Fc from CHO CM expressing either BL- 22RFc (),
EL- 10R2-Fc (O) OpRbRFDIRCRARION OF THE DRRWINGS
was captured ont© anti-hunan I gG coated wells.
Bi o- | Fi@i@e s a sttematid deaiving shaveingeh lesperimenilinetgcol used to
concentratd ons. d bioslL-22. was I
ot g b Sfredtd an Rt albaiiy o 5 e BUERF AR Rogel o
concentrations of the following total Fc were captured
onto anti human 119G coated wells froma 1:1 m xture of |
ei t heFigure 24Ra geapbwhawing hodx seqrs fellgweng tigaigiet ob arthritic mice

:"fl:lih%'%%i%}tﬁ%? %dhﬁcl_xb%o% %@ﬁg E‘Ehe%eﬁﬂl tfhtment regimen.

Figure 3 is a graph showing body score following treatment of arthritic mice

with IL-22 antibody or control using a prophylactic treatment regimen.
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from co-expressed cells and control Fc protein (A).
Bio-1L-22 (30ng/mM) was then added to the wells. Bound

whe@sDws22was subsequent|y detected using PCT/US2004/020833
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streptavi din-HRP. The results shown in Figures 8A-8B
indicate that the ECD of IL-22R is required for the
detection of IL-10R2's role in IL-22 binding. Enhanced

bi nding of |L-22 i's detected when both ECD are "
pr esdfgured i§arasaptoshogangpedy %Cﬁ@afrﬁll?wgé&egﬁ‘e%ﬂti% fgvegqly arthritic

[ asd | L-10R2 and EL-22/1L-22R The
@#Fé‘g{he%ﬁa@gﬁ?g?%ﬁ%ggl Fc honodi ners was eval uat ed
either before, with or follow ng the addition of
bio-1L-22. _Figure 9A is a linear graph depicting the
e aul (80 Hin PO R STy PERsRE R o A BB

id%lfﬂ%ki\rf Gippat 88 aNldds or BbrdiL- 22 was t hen
}gﬁgfbgg%gequent ﬁgdelt ect edausi ng ét rept avi di n- HRP
(broken line). Various concentrations of |L-10R2-Fc

e B oS Ay A A P 2

SHOGRMI- MR D NBighfe 6 A isldRzealgraph Ghd WM \Wedt ®i@IIs-a2 ditdido the
first, and then bio-I1L-22 subsequentl|ly added %ﬁ

th
inehplbslizestL b3 Rdfc pansLnat dotpctgly de fled ORBIEC. [Theps ‘iSéTOQTBe the reverse
ift [l of FEl-22R. . . )
b PR FEgACEL YRR S5O IOy apd o

110102 Posbihds toBaumshilied-bRb-12 22 Wahedehresuld endicite that there is a
i medi ately after, using streptavidin- SOl
TPy BOUH BT e Sl -3F 86 ebLRt WIS LR AFe has only a
?%Hté{./iaﬁ?!fo hpur incubation with either PBS- 1% BSA
oken 1ine

or various concentrations of |L-10R2-Fc
(). The results shown herein indicate that binding to

I L- 10R2 requires an interaction bet n <22 a
| L- 22Rs 7o 8 et gzt ptieheor refuion 10
1t el he. ﬁﬁigﬂfeeﬁa L0As B WRESSESS dbfietindbéiitidret media
of I'L-22 activity with rat nonocl onal anti-human EL-22
foti GHOI eedls expregngwithab o2 9R -Hep Il §R2-&'c poRoddierentprfic were

di l uted aptihody wa r.e-Ji ncubat e ' a fixe

COEU PRSP ST O Bt 2B 0F P g A g guced CBME)
k it'i'&{gn Q‘h'élsﬁszPﬁQ}E)%&%%reV@lbﬂ?e@tﬁtai B&dYranashit i @MAs then probed
applied to HEP& celTs. Cell |ysates were subsequently

i tapmi wilonap atiteidies siepeted againds withen humaadgidisn gpggqur TIL-10R2.

bl ot t ind t her .t h tipod I fd .
Bl g LR QRO PR A ROl

W aheUthuldan3% fhsidbn YRS:&n WIS MEREuIBSWERI@RIsof Weo0alI species is IL-22R-
negative control, respectively. Both of these

FotvitbledhessakB spiries it ALIOB2KFC (Figae IB4g ilippangraph depicting the

cells. with jincreasin oncent r.at i ' .
Cob ol L BELSARACERREEIAI 5B Qo0
n L VAW TSIA Tht@Nk e d with rabbit

gggﬁch@naﬂ% }%@Gﬁg&;g?fegp% N ks nyl P ed L T .

ngfidinandb-2Reartirodpaddd! mivnee ¢fshokenbomedimesy weg alpp added as 2

vari ous._concentrati ons of -0 . Ab-04 ) .

SR -1 BpE oy TErCRETR (reEH CLFRTRE { D3P P gAeggoat anti-human IL-
bRYLEFLARD afded paQidiRiire. W howR M Higaed 7A-7B

:I'I(_)ﬁgfaﬁlh—c ’E%)ﬂl}%%dbi ot i Riflglf%%d ELYgﬁfl}\%éds]@;ubsequer%t |y

dedieat¢ dot theiracppsiriReftisionim s¢dReted froyn EHO gellg @f hpmegimers and

th%%e%diri%rsl. The IL-22R/IL-10R2-Fe co-expressing CHO cells secrete mostly

heterodimer and IL-10R2-Fc homodimer.

13-



CM from CHO cel | s expressing both IL-22R-Fc and
| L- 10R2- Fc was i ncubated in anti human |1gG coat ed

wawd05m00881 ot i nyl ated | L-22 (5ng/ M) was pre-i nPCDES®A4/020833
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al one (broken Iine) or with various concentrations of

Ab-02 (), Ab-04 (A), anti-IL-10R2 (+) or control

ant I bE%ym(s A-8B arebhent reptesssntatichstdian isichchedon of Il/em with both IL-
the jnmobilized |L- 22R-Fg/ EL- 10R2- Ec.

%2%@%% APR aithenss R fusion heteirmerser 4 Fadpmy UE%“I’P@’SCd

cHR Vet freAiDdther IL-

anrg&ﬁl }(1)§ %IF raI [ zgﬁﬁmggﬁﬁ%&S?%ﬁv Ab- 04 bllgcks gge;i

RIR-FcAm), |]:b¥10Ret1We(é}) drlboR2I1a22R {Fc-a22 H - 18R3-Ba-40Pwhé capitared onto

an interaction between EL-22 and | L- 1% . Figures .

antjxhyrpen Igébﬁ@%%wgﬂ% oI then 1doRE0 Bs Jalo gt ¥ grious

{:'(?_H gg‘ﬁ‘ﬁé gzﬁgmlx: ol.-37 Gud ﬁlb}clgﬁemfli/ ﬁé%ct&g{lﬂhg %eptawdm HRP. In
- C from was capt ure nto anti-hunan 1'gG

BiyategB walioss ccBlcemnrmolnabédlelfbHMngwah@i weie oagired onto anti-

Er e fgcc,? g(faaft 3 gzgllg? fq erzgé%g%llrel( ofe e)1t[1181£ Hg%]%l‘:/gﬁfl\ié[ga%gﬂlaelevant Fc
E%bﬁ%ig%g)d% bR peE ﬁ@ 11 01 GRIEFE @mw erIEdZZ'RLF&ﬁ_RlﬁRZ—Fc CM

otinylated IL-22 was subsequently detected
fmnn@ @tprmécamlmland eRiRrol Baqicgeouihl). |Blorlép2%6é)ng/@d) lops then

hed |ine fifty n f. total

058 i o G e s sl ol e,
h:_:“he ilégﬁal"%s ﬁfb\%ﬁ% Pl %\&H@@A@B inQicatd thathtHEBOD GG CIER RGequired for the

's. Biotiny I L-22 (5ng/ M) was preincubated

eletomr(cbfrmklémws redg indiL-34 bindingr iFohanced hiowking eft Lodkisgletected
for.30 mnutes and then added to wells
W&‘Fﬂ%f’{i‘e{‘?%(‘?ﬁ%ﬁ’??ei‘éd | L- 22R- Fc/ | L- 10R2- Fc.

Boundbi otinyl ated IL-22 was subsequently detected
using streptavidin-HRP. In Figure HC, fifty ng/m of
| L- 22 @Dgures ?Ar%rarvhgear ARIISTRN Onﬁwofa%tlpterﬂ?ﬁﬁﬁ bP‘g‘Gen IL-10R2 and

gﬁg‘z e%{ bp%dgﬁ{cﬁfﬁl‘ i(?R Q&nBQ{HY%Q wh@evaluated either
I'mcu ate one or with various
GOREE Mithod fon§wmngbe cliign off b1é\t1L@¢R (E%gure ©Aais adimeamodgraph
rat anti body_ (-) for_30 m nut %Eﬂ?gcth ded t
wWepirdnghe ﬁesluﬁé frP%%EHSerHSm&%ﬁ ToTg &apture onto anti-
2 tedGisin
Rk ?%d; abgdd lvlggz -531hse %ﬁ%hxu&%ag&ngetﬁ%b sing

streptavi din-H |gures 1I1A-1 1C sho

istrbptbvitlisn-HRPZBroken line)t W am)ua cenaenirations & Hi-d AR2 g cAmdgtinylated
while Ab-02 is dist]| nct ure 2 schematic,, .
SL2grusre Alpieetacigeehe ol BEFRETasRYpriovs
e EEGRIR T ARl moﬂﬁmwé §80 LARKABEN LK OIS

tha ind to an epitope of IL- 22, the binding of
whbsehudrglsudied ionthé etk anibb@fnddnoﬂhﬂérchtﬂbtedr(Ob diniégure 9B, fifty
IL-22 and 1 L22R. Ab-04 is bellevedtcf_f_lblo an .
ingtrak ofdEr22R -Be B Vaoeaphgd pRiosp g mopigA wells. Bio-IL-
| g b ﬁfa ly af
PR e e B R Bl ot g P 20 BRucly after,
hisingisngptatidishHBIR (selalilitiey. Boubd biokldd2? whs also dttb@ﬁ@@ftcl'cﬂn

bet ween | L-22 and. |L10 d th 02.
raééwea%l IR s RS ER Gtk 16 hﬁc@mﬁeﬂ aEigus
i -
BB AR BT 0, oy R iy R, agpincine o 1
A0RR2edqE s lah i 2racwoobdtenal AP aidHi-823R pAof fodedroles in enhancing

concentration of IL-22 was pre-incubated
IL-22 binding.
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wi th various concentrations of either Ab-02 () or
Ab-04 (A) or a control antibody (-) in cell nedia and

wao bh@s/oedoed to Hep&2 cells transiently transf ep€BUS1994/020833
pPpSTAT- TA- Luc vector. Figure 14 is graph depicting the
inhibition of IL-22 activities with rat anti-human

| L- 2%;pmaoehonac ré}ﬁédeh@dﬁe athibitibn 3PRP2FactivAlyfWiktetht monoclonal
concentration of |L-

r ei. ncupat ed th var
arohom Bt gms bolicTiATaE oRBDOR( 1 Pt o s B RS antibody
in _cell | h&dia. Thi di
e gfisnPRch fi Ayl Bncttiation O MERER: Ghedia, This media
iddudifig &gaapmptbapd etithragtibody, Mmhn}knmapphe<bf0 HIEPQIZ cells. Cell
act|V|t|es w th rat antihuman

lysatas s sbsequently @@p@@ﬁCM@%ﬁqp&mt%c} by Eeclfiec Wgghoresm blotted and
tl%!b e;a"gﬂ%cy@/ﬁﬁ %ﬂbi{‘%ﬁd@%’\é diQE ForGRETRIBI &el19 Rubited WitthL 22 alone

or a control antibody (-)
(epbi witkelital 22d- )} wern irdatted a5 POSHFS ambnerg@tlés( PRTHE, rﬁg)ectlvely

bothIL22RadIL re

PG EEPUPRERS MRS Tress FEUROr IR it srgusing
doficét@¥bR bf ARiboRd URE det8étidnsf B-STATS detdakdapt Fi\gere 10B, fifty
i mmune responses. Wen adm ni stered to a subj ect {

righilioRH - 22R & fitoen GHAWes eapiten o810 ankipiyrean fghcoatadarells

]%ﬂépﬂgtegiﬁ%tﬁt(gg E/aﬁrg Wap P%f ﬁkﬁ%%éaﬁg?%ﬁgﬁef §CHRh Yhrious

oRBRItRX oA 6F Alb-ﬂzféo)r %ermt @Qk), @ntilE. 2R Y) (+apdcdriteol @ntlbody (-) for 30
receptor 2 ("I R2"), two nenbers of the t

mintutdsiand tln@mgccbto wdlﬁ Wigh thermaprbilized dhr 2ABnFC )iBDound lblotlnylated
iR cin
L

@NpﬁrbMH@ecéu@wtpﬁwsﬂlg b@&dﬂr-emé{ﬁcmndékthoa@é]?d whsaimcubated in anti-

domai n- (ECD) Fc_fusion diner cants hav
huyean JoiG ooptddauelise Biotinmpated gmﬁzp rqﬁ%?mh)o\yast e atg? alone (broken

d d
PSP D o g sl

&Jnftﬂom hﬁthJd? (- )|fbr ﬂ?ﬂﬂ&eﬂdﬁﬁ&h&ﬁddﬁd e@wanmlthshdqmmoblhzed IL-
het er odi mers (Exanpl e 13 Furt her anal ses [ usglg

22RvboAR+ L 0RAdR . ,md@@t@ty ated Har2 s pomodesnily eteateg

f t
BELSUSIED: P41 R e, eigess b2

sdtpily| 142264 bloekeasiatiration betfden IR 22dndHLR22R, end Ybdk blecks an

receptor conpl ex 14 and 15). In other
ogractiandietecendb oty %Fﬁgfhgz%ntl EL-22 anti bodi es have

been generated and characterized in terns of their

bi nding specificity, affinity and IL-22 neutraljzin

act i viFiguréEXimpl @ sepbese§ the mhitagon ofll g2iackivjty uﬁwg&hgﬂBP-Fc

embodi r 2

BRSO L 2585l b5t PP 20 apen 10

éﬁi’t@(@ eRiist Bf@)ﬁm?lﬁfédi@f@) (30 Rgthl) Bek preindtbditd Adne(lirblapdine) or
at may be directly required for EL-22RECD

methoginiot s omncemtmtr)oas ol o2 PBP-Ferth b fird@rpinutgs apd then added to wells

rm i ?l%: g{ggllopgllzt ﬁe 9?%%2: B&%}]@i ﬁﬁﬁi%agf I.:Zgéwa%%ﬁg&lqﬁéhtly detected
?%?lg%tr. aviARPHR PaMaSk BN BhepBsdnhaltbyedhehat e ah |Ri>gureﬁ 1B, fifty

Vi vo i nduces paraneters of an acute
ngsplofsetal Bt @Mdtrora(} gells expressing|bothpl -AER \9|ap HWORZ -Fe

:&??Iﬁﬁ]gwﬁﬁ&eg gé, gn 1- &#nglglg@ Eé)ateci‘ wgﬁs aé‘lto'uﬁﬁ%édﬁ‘ﬁeiz' (@fl@’hﬁ)c‘was pre-
incubated alone (broken line) or with various concentrations of IL-22BP-Fc ( ) for 30

minutes and then added to wells with the immobilized T1.-22R-Fc/IL-10R2-Fc. Bound
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synptons in a nouse collagen-induced arthritis (ClA)
nodel (Exanple 9). Expression of BL-22nmRNA is

waiprosgoisat ed in inflaned areas. Thus, 1L-22  PCT/US2004/020833
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ant agoni sts, e.g., neutralizing anti-IL-22 anti bodies
and fragments thereof, can be used to induce imune
HERPf1Se8 M2 WTasVsluB@queﬁtﬁE/QIe@BcfHﬂﬂ Wsing i@ pRVRESBIRP. In Figure 11C,

%gpllcatlon provi des, | east in part, antlbodleg Hd
ngan-of Thdi2hg-Fa mg@l’énff@ ingibategfin gpEhupRAde® Goated pislls

n I

AR Pelg T o1 TR g Froubibd RO B PR vous
OncéitAGidne bf AB&)QG(Gf orf 610G €R.) dr rafdobtrblsrat)ﬁntﬁmﬂy\g-() forz3HBminutes
at | east one IL-22-associated activi%%?é% exanpl e

andethan addegd|to wvellpmithabg ingmobilizehEn2 21 pund-iotn yiated fL-22

e d rf _
i BPsfefty QB SRLLRRSRLI I AR 2B R NALE L P
Zﬂeﬁﬂﬂflts@m z&)ﬁmt? ifa sindlae mioamsoﬁmwm ivehilegAb-02 is distinct.
EL-22receptor ("I'L-22R") and interelukin-10 receptor 2
("IL-10R2"), or a subunit thereof (e.g., IL-22R or
b uré {z‘ﬁ A&;{@n%\e{é %mgﬁﬁlsde fedfl és@@&lb%f%ﬂ% 22/IL-22R/IL-
fragme ereo e |nve can be used
!l(DREfefcepter vorhplek e Agt1bod1¢d1ueb1€‘s¢nttﬂ o Rbei4 tbtatﬁzgndvtos@ epitope of IL-

reduce) .an interaction, e
Shdhs Rhofess Wadepeur bofiese R RO PERERR R nd IL22R.
Xﬁl{ﬁb is bBEeRAlb bldeR %n bl bsH Bswedn N1-28 BRDIIS 22 €6 & 6fmili level as
e invention can be used to di agnose, treat or

m—éﬂ binding pepiafEeiBi)e @n@bg@ﬁﬁmpsese@te@ by Ady@% pighipan epitope
gllL. lj.g é? Fg s)m%l,r%sdg i vﬁg%kg{elsﬁ gs 10 g)?%ce 5&16 %fsan 1‘Ialtegalc’t10|f3I %@H&%@B ‘iL d22 and

ghfoRY. Ot Rhsliewsd ﬂthGAlﬁlOiZ mwmaés/oxdalscs@sﬁe {oSERE)Y ofancbmplex between
i nfl ammat ory conditions of, e.g., skin (e.g.

Bs8RiB2R) and yER.e. g., hepatitis), kidney (e.g.,
nephritis) and pancreas (e.g., pancreatitis). In order
that the present invention may be nore readily

under $t©6d.J3¢€e4 piph degictimg e éntfibitioh ofl BE-2Aadtivity with rat anti-

Addi ti onal deflnltlons are set forth throu

aéman Med2dqeanociqpe] giibodie pAdpxef CPﬂ‘ieélFF‘Té?Fk?ﬁﬁ]agi gt pre-incubated
e Za%ﬁus 95‘ cléﬁt? 1otﬁgr fél e rA% L& Q%SPA‘Bl | RSEA oy é&ﬁl‘oﬁ‘ §nt1body( )in

Fﬁat i I's up-regulated in

cell hfedﬁyanauh&oaddea ItbAHéIEBImﬂlsl teamsientlg traadfect@sppsTMe’EA-Luc

Nat| Acad Sci USA 97(1 8): 10144-9). IL-22 is a

¥9¢eki ne whose expression is stinulated by LPS, but

not significantly by IFN-g . 1L-22 is produced

predom nantly by activated hunan and nouse Thl, but

not THRgurelM4-s gelph depittingthe mddbikian of pa2 antivigeswith rat anti-human

s

i 9
Fh B TR R
lnﬁe‘dh@mmhb@ Addddab %W)ﬁ@Z%eN/s triROHY thytfekicd &y &Sﬂ‘M—'ﬂA-Luc vector.
Factor Reviews 13(3):223-40; WO 00/65027). IL-22 is

believed to bind to a receptor conplex consisting of

| L 22 Fz% BRPt5aE a(g?dpﬁQie?ﬁﬁﬁg tiRdnkiBitie@rdit- mctlblheiﬁ/ﬂh)rat anti-
O receptor 2 (also referred to herein_as "

immn)IL Doty QntdifoldteﬁeAtfyﬂp?éi ORCERJEBRY Rl 2 dge BFe-incubated
PO b Copsnratas ) FRS AT M R OP &3 bEs RERHTAfody ) in

%'ell me2@P8Nd then added to BaF3 cells expressing both IL-22R and IL-10R2 receptors.
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expressed constitutively in a nunber of organs.
Epithelial cell lines derived formthese organs are
responsi ve to DETARLED PESCRIPKHORQE THE INVIONTZION

BL - 251 B gy U 2haE DNKPEFRTSE i apigd adaptive
Hﬁ%xﬁﬁ@%%or?& VWhten §§mirp§t&{aﬁf&% §\Ib§e°ct Gt i B& anMRAEK phase response,

way's moutiter L. et al supra; Xie MH
ghplidating 20618 Yorsllip22ain 1Deciwuising jof Lnﬂaetmaiion (ﬂ@cec)epyor chains that

PO vt 2Py aosling SRR Bl 1 tegepay { i gh) g 110
Ricghtof ?‘ﬁzﬁ)ﬁﬁz kw%%@&ﬁbe%@éf thd BypeIDEY16Kins r&eplon €&Rily. In one

rences are hereby expressly incorporated b
embechmoe Apphcarés havgrahiaragteyizepaBEdrgigmpbetwesa theseproteins in an

SILSS[E %mﬁd f & r ﬁ)é%tYna/?alfeJ] Wél&ﬁ? ]é:rﬁ({ 1%%1%{310%}){5%@{?51' dhain

(¢ OY BE Fisitth amiekb &p}ﬂlcantb lhmzb mwhahatan-nhaaznasasmeme@fﬁmty for
r _a compl ex_thereof

., IL-22R | L- 10R2
(lng@EpéﬂQZB?;anchﬁble q;fflglty fordbi WgZ@Aorfﬂ@ﬁmple 12). IL-22
r d Il{psta%{igl}h@ébﬁgaﬁﬁﬁy?{» ]ﬁ_,hﬁ]i{/& h 1 SRkHiES a5 Kd )

> A Re sequence’of a natura yocc rring
ﬁaﬁfmlhma@ (Exardple peb yPafiter dealyres anvioldggreemipariiexddisfons suggest that

d hown SE J
Finlhka i g iis e acl BT RPobion O PRERSHZATATERR.
(Ag'phcﬁﬁs ﬂéﬂe‘@@ th?'a@ []g 18R YRS BirfidP Shsiliéstht ¥sd0eiaabRePHIS22 within

. 'east 85% 90% 95% 98% 99% honol ogous
iite ,cymhma rreceptcmcpmpmqﬁmmples héand 43). SE(cheD embogdiments,

S’F'tltf 1Z %EOQZ%EI?@O Qéea @‘ﬁe %ﬁ}%eﬁé{afg nco écfelgge%flﬁ%ﬂns of

fiEy, AEF inI&'IL@Bn%L;tr@lZz!i henitydBxsapleefcs, 17, 20,
21?41 1;’61?{11%;@% tlhyer eg{‘i@( g QID ili% 1 g'lzgrrgn "

3&@1«1 R2NGnBnéremtiodishenira @u{tliahgﬁé rat [L72raagppdy iﬂicz/le -24BP (a

SRR BRI AR D 0 S e o1
8pitopcrI mphe di9&y rg@%odd(fﬁﬂlmm ECID)recagmtm]h eht yeﬁi another

‘'sequenc” shown as SEQ ID NO 1 (human) o

(emlnoqunt,cﬁrahmpa(é tantﬂpf&yéﬂ@fme%%epawtéﬂw %% f%‘?fbllmpoﬁam for
%ﬁe%%?é’] @l‘lf 968R9 HOD A Mfl ﬁﬁtz %‘i&ﬁhé@%}?ﬂ% Rh&RH ek hahistration of

a naturall'y occurring ot1 de sequence or
a;Lfmg Rtindlves @a‘nfame&:rgoﬁ anSEQel fhadaetpqriserd)thgra rgfiQtion of IL-
IDNO3 (nurine) or a.fra Vi.) o a
BePRuRY BBUBEA DRREI g SRy Sy ody ingfiaralad i ffamatory

fs ?ﬁl?ﬂﬂhspﬂ AW LANIEnSIRANRE BN S 8S UEMO880ddD {ample 9). Expression

ngent conditions, e.g., highly stringent
@d Adi22i RN A @m@fmhamcgﬂp inflpengd argas. pdivgpbptd YdagnaesieRe.,

SRt 28BS oSl e o BT g mmune
Whbfreldiéh ABYd.can Type Culture Collection (10801

University Boul evard, Manassas, Virginia,
20110 -A200jing. thprprqsem@pphwgn PEOVAFESo lg@Sﬁw p'rab ae%qules and

es €8I
- it
gf&%@é%dﬁ#%&“ r e ri &el o%% l}é E)Q]{t{?te]ﬁr,%%%%%, with
aﬁ{gﬁ higRith lah¥ speRifidigy. @b bhé: embbditeat, the anti-IL.22 antibody or fragment
thereof reduces, inhibits or antagonizes at least one IL-22-associated activity. For

-example, the anti-IL.22 antibody or fragment thereof can bind to IL-22, e.g., an epitope
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deposited material wll be irrevocably renoved upon
the granting of the patent, except for the

w0 e@aiemsaent s specified in 37 CF. R 1. 808(b)PCHO0DHE0833

termof the deposit will comply wwth 37 CF. R 1. 806.
The phrase "an | L-22 associated activity" refers to

&'I]E-ZZ[ aﬂtiﬂ)i(&jlearﬂire wie ahii@tb?gﬁ@rﬁ :eLgl,gjzihddh'g,i teswafn A22 dnddh IL-22
pol ypeptide, e.g., a mature |L- ol ypept,| ‘g., a
INEAPIRIICOPIEX; §-2;, ammkwwa%%f zﬁzeﬁa&{ hg-%gﬁﬁbgﬁ%

aci b 4371 _

i &requﬁﬁﬁ§gP§e§)F&§ @pﬁg@% ‘} %db@n&@&e(ﬁqgg., I 2(2% or IL-10R2,

espec in not limted-to,
inBivedually). richudj the antibaglies daiddidigngntsaheraof dflth@ iventtaptanrbe used to

(e.qg., an EL-22Ror |L-10R2 or. a conpl ex ther.eof -
@ﬁé@g‘r\ggﬁl 96 § 1%!(}0.5@; 0 :65\2_‘/1’86 FﬁﬁjPE%@ndPte Hgﬂ, é.g., binding,

- Q n he anti-IL.22
l?ert\'vgéng%c%fi %%]d %ISDI?J 9 ?églé:ﬂg% %B)rﬁﬁle?ﬂﬁ aQLbiRf Befdo8NThus, the anti

rans ecu stlnulatlng .
ahidsdibovyiragrhents toectod of thetinveatiponarobe wsegito isgnose; [Heaj@r prevent

. 0., JAK/ STAT3, ERK, d MAPK; (4 dul at,ing, ;:e.
ﬁrg%§sgglpﬁ:§ r%eg% lﬁegasa?uﬁn(amann& qléoé%egg'i%&iu,’ A i orers (e.g.,
FlehbalofMlts Respifald§ dRbrdesd de.of URGIML Bhrodit dWsitbétive pulmonary

activity, cytokine or” chenokine secretion, and/or _
discase (GDPD); aad iElam@aespemsitians ©819.5., wip (.2 gpsoriasis), liver (e.g.,

epitheljal cell from. e q.. Ki ' .. 50l on,

BfpalS oy Fre "pfil ¥ gract i Bk debtBhaig? P

modul Bt éri& Bkt the prdser@igvepa @ MRl &k ndre agadily uhdenstoad scertain terms
response,

, e.g., a nmetabolic, hepatic, henmatopoietj .
tie fyst defineshi AddifipatlgkBnition £8Pty UL ﬁ%&wﬁ@ description.
change, %Ema‘il&g?é%—é?’ Gr “T1L1%0F £AREA RbrefIE C4BARAS claBs 2Bytokine
acute p%ase protern, e.g., an increase in fibrinogen
aadimivsdmoioganp I 10, And Bruparegelatedas & des By Blui9i crr)C;gonA

Amastitsdoriisrart) Pl S s IR EPIGREI T e d22dse
g%ggﬁ@ %ﬁg@éyﬁﬁé@sﬁ‘ﬁtik Qﬁﬁ?fa%ggyy’ LB YR mot%gﬁf%antlﬁ by IFN-y. IL-22

agl'andi i synthesi s r “"exanple P synthesis),
mgodirtd pgdesidatilpby aaivaies hnesp embmeyseriidubattiongh2, CD4™ cells.

preditbisanapencsudioon oyt b TR e et
@@W Eeﬁpg . B{enfin 5. B, (BIOTRGRRYs St mishpgy 2: D¢ We 0165027,

ase response” is recognized in‘the art, see

Satjay, (CAIR9P) New Krigd@s) Jaueval Bfi yledivinc P 448454 ad flsmmation
40(6) : -4 L AS . her.ei.n "t.h ' A

dRries 53 R O e PsvadEaiar TSR ER WO

@pﬁésb@ﬂy TLI22fi8 bSlidved B binaas B rcc@ptor BomfRR comdistirty ofIL-22 receptor

e

fecti've, upon si nI%lazce or nulti Bl e dose adminjstration
(@dsarefertgdeothercin as “ILa22R rand Pailp sapeptoge (alse refgired to herein as “IL-

r [ t he,sever.t X ' :
S5RAL A RSB R BB S0 CRIDIE: mctcore
Qhd hignos4dd egbelRy Barcthéseaio exeeieateidasdrived abXenketH odt al. (2000)
such treatnent. As used herein, "a pro 5 act}' %fd I 3/ .
ik Chene2 GO 133610 QWmRn T2 2R ek Sp.V- & g (3001 J Biol Chem
2?%@?:%9%5—35 Slfuﬁl[@n HO1 )@WE?Q&S h&gend MRbER ateSexpressed

ti Ve, upon single-" or multiple-dose
endttibiel Yini Dimurhiteraf stfane cEpitheligl celldites danveskiiormaribese jorgans are

reventing_or delaying the C e .of onset _or., .
ggqumi%@gﬂ_ozz 7 1@'4;’% &Iﬁg@p’po §({§ (%(&? &%y&;ge$'l§ wﬂ% % actor Reviews
Ci%%s%?iz‘@%).hﬁiéb Mnduces activation of the JAK/STAT3 and ERK pathways, as well
as intermediates of other MAPK pathways ((Dumoutier L. et al. (2000) supra; Xie M.H.

et al. (2000) supra; Dumoutier L. et al. (2000) J Immunol 164(4):1814-9); Kotenko S.V.
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states, refer to at |east statistically significant
di fferences between the two states. As used herein, an

et L2600 13 TBEW ! 376(8f:275-3D Lafevagddter whi(2002) ddRickShem

i nhibits or otherw se dinnishes one o b%olg&%‘%ﬂ. d

HI(IVI3BOE8E The cpntents ofdhesg apfercaecs &e é‘?r,e %e incorporate

JL-22 l. t or fragment thereof. Preferably,

thrggeéﬁri%gé%ﬁjl%gtenﬂﬁe{t%r acts with, e.g., binds to, an

| L- 22Ap0kdipglpt thel ermXAT ag@imicfers tosd eygokane (prefgbly of mammalian,

ant agoni st does nat neggssarigy i_ndi cate atbOtalb‘d' ¢

@+ FUARE PORIBAD epgin) Whish i3 capgble Af dYfeRF Ui |1 iR & bmding to, an
Ch4 Vd - 372 SO0 i bR xWhdrBOfUprdférblyadfi on

lz“n%% ﬁégg%ggleé"r%%cz?gj to (ﬁﬁrrzlsar?kl L- Zg E)(r ot e?ﬂri(tg;r sol a’gil e _

fhamemlief, ¢t hemnenent lomar, odging and bavgeg oneofithe Ellawing features: (i)

bR Rt eS e LIRS £ el S LB SR
ﬁ&%ﬁa&ﬁ il & gﬁ?hﬁ ARl SecEORIRAUBNS at BEQ DN thetian) or SEQ
Inte

rfere wth the interaction of human IL-22 with its
M2 RED# Gmutne) of hdragmentydiereof:{iih pe amisdgidhisarence sabtantplly

nt agoni st has .si ni L hdj r i sti . .
ARSBRRh, 7wk 8, 0000, DRI BEIPLISS: g o i
dquenetshewn asbBdi MENO:2 (Hignda) o2 SBQURSOIS(minae) i atdagment
bi'ndi ng characteristics as Ab-04 (e@g , It bipds t o,
thieeeof.AfiB) BramRerRgig FeqsNEQBICh ingnagdedibha pafrplly frourring
[1] J L_ . M [1] - e - .
b IE bR apb a0 sasaplent by g copat o
gtiman) bi SEQAD MNO:3 (mthepot y frepentgherdal) U@ echnrapiap acid sequence
the term "anti body" refers .to rotein conprisjng at
pregdled BYa nuglefids R WPITRAS ,S‘?‘Pfg%{_@&?ﬁz iz o] €.t at east
ﬁé’%‘ 695 %@ﬁ,@d@ﬁﬁ%@lﬁg@h%, hengksti@seifidnee Sislis SEQ ID

east ohe and preferably two light (L) chain'variable
NEY L ginsndrd lob SEQi it M6 h émetine) @ aViagmemtibengpf; {Mbanamino acid
regi ons ca e further, subdivided in reqj . i
AR oL T ide Ge i Pt o LB Rlouming 122
LEALOR sequeab¥iod a fraf¥hEhtSREESE d.gMSED MEYdNghitiat) caSEQ ID NO:3
nore conserved, terned "framework reglonshﬁéFR%@_The
émtuane) cok fragment themeabrox (vig gingplealide scomrense fha hyjrdizes to one of

reci sely defiped (s Ki . I : -
Bccisbink P loBPER s, ke st siborRleondihis L g, nighly
EQinlgb@tonditiSns. DBPREADIEhe Tl-2Pipalyplptidechaslonanr Bere/iled3 associated
Nl H Publication No. 91-3242, and Chothia, C. et al.
QDG HYS, 8.2, 1B [aCt BfYoRs. desergbedderadn-7.  which are
i ncor por. IHgi f g : '
conpouda tufip IE22 R i dEbRAER kit RE A ANy Chiture
@ol1aet dref10801UE niversita Hundevbet, Manassas,Virgisiaf Bl dwdig 0-2209) on
order: FR, CDR,. FR2, CDR2, F - FR4. The .
ARl B8 2904 ap aFinel Sneer alaéﬂatﬁﬁgae%%ggtn%m% é’ﬂg ey piyen the
GOORLBRN g{:)lggﬂl RPcCtD7oHEr BRedtRE(BN3 oReRY HadBBility @ithe public of the

i munog n chain, respectively. In one enbodi nent,
tdepositet] intatectial iwsll be tretvoaahdy revhovedaiphe dheygraptingighe pifpatnexcept

chains and two |ight.i j hai ns, [ o
SH 3R i RSO SOPO, FIR8 EF g
i BhRly GRARGCLER §1.808.0. ., disul fide bonds. The heavy

el : :

aln constant region is conprised . i
The phrase "an IL-22 associated activity" refers to one or more of the biological

activities of an IL-22 polypeptide, e.g., a mature IL-22 polypeptide (e.g., a mammalian,
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of three domains, CH, CH2 and CH3. The light chain
constant region is conprised ofone donmain, CL. The

wQo a005aise7 r egi on of the heavy and |ight chai nSPCDOSEN4620833
a binding domain that interacts with an antigen. The
constant regions of the antibodies typically nediate

et ehuphanciriBurefe AR leavindarmino abmsgequms ag shcmm in SEQ ID NO:2
factors, includi Q% various cells

apd dgrespestivelyy.arcleding oyt BpidiPHed 1o f]s)tmf&@ﬁ%’&% i ¢ (o hb“@mg to,
Of t e%p?gm o an §R0 eémﬂtl (SI%OHQ%G)Q%%OP &frflethbly of

erm ogl obu ers to protein
rﬁzﬁﬁﬁﬂaﬁﬁﬂ BE., Qﬁumreeordmumm roe1gp1)l (2 eptoctitin g stthamger inre gignal

ea.%%éi%@ép %;éq%‘#‘é; B s@rplstns BE0ERer i aRE Ao SR Rrotein
%ﬁaﬁste ”E’Ak{éﬁg&m GRRTEN( NISPK : (D FRoddl A3, c k9 %ﬁlulatmfr’ or

pSI on and mu const ant regi on genes, as wel
Mr%hagmbllﬁmtnomﬁo@mmm, nifector el f@lmatecm éwobélﬁéﬂétwlty,

Ful I -1 th . obul h
"d?"]‘?‘leﬂfg Rilcs rrrr:,sl%gr 1931‘% c&ﬂ‘é%ﬁ@% ]E)?/tc%l Var ae%]?(gj r egl
%?tﬂ@hﬁtcefl A@ni\e%: tl@dﬂ@?”ﬂﬁer(@ﬂ&ﬂknihﬂl@nt@ﬁﬂﬂ@ﬂ@cmd g)andnphnareas

appa or |anbda constant region gene at the
BOOHS) emcrdu&ﬂllmg aflehst-one @gtamert%ﬂﬁ AB 3P HB BPASS TeTRORTRy -8 2

@Ftﬁlyf’ P%Pag %Cd%fgo%met?c @gﬁmﬁ%;{] ggﬁ?%ﬂﬁ%}rg%%? euroendocnne

@Eh B8 oGicHengeasy., @rm?easé of Becredshén amﬁmtceptmse pm’u@d €. g an increase
conStant regi on genes

Jamm. Cengoding P dulati
jarfilvinogen apgd/or SA@I%@@MIO%#\@%& 8GIeasSE gl vlating
%2 Aspgﬁ% $hA88r bBaSnflatbhHMRY state)s. tr&%uldtﬁlg%%kﬁiﬁdmeéﬁated
B ¢onst ant regi on” genes. erm
px@[ﬁﬂ@ﬁﬁatbtyrwktll@ (fer@,gfamrt éindz&cﬁr pmstagitlmem dyntbem‘ts &r@p@ple PGEy
anti body portion," or "fragnent"), as used herein,
mfﬂmw) tmoctuh&imgrce}}da@mma@ﬁ@ﬁm@séﬁ% mpdplating cgieking, chemokine

nt ' ’| clﬁ tkérln 4 rtef%%t%?l%r(ld}o\f Féecgetgt@e(% gf : &)‘I“@r!ldcﬁop bi\for

§éc?éi%rl§f%1ﬁ&ﬁﬂ§&ﬁﬁﬁ cyokinie)) t he term 'ant i gen- bi ndi ng
fragnent” "of an anti body include (i) ab fra%L
nvnov&"hetﬂﬂnf“raa'gtﬁ@hfllseé@%WP%et |lﬁ§e<>95m{z¢fbm e aijggee &g gfv?@ay,

BiNk.453 bi val ent
ajgaﬂ&m@é%&ijso%ﬁ%l fﬂgé)céw |r46 nts I?nked by a _

di sul fAsdgedhdréigea hetapeutivaliy effecﬂgzlecatmou(lt"qu)an dLF22 antagonist, e.g.,
fragment consisting of the VH and

P giPATE CEBHAPER ARS8 b 5 Re et gt g aple
ﬁ{)@d?rf%ﬁ?@%@% sﬁﬂ%ﬁt?@%ﬁ a }{u\fﬂanepa@é@t bt AEIB Nde dGIAE thegbverity

ture 546), which consists of a
VH agediaiating anel of mioje ymritewk af ed1sgt§i¢p|@mmogmg_tr3g the survival of the

EVlicciGRASHEEH SAPRA=ED (At O VLR B0 are coded

for byAs%i%Q@ﬁé%ﬁl ge?ﬁ%ﬁhylﬁ&ﬁ:‘éll? affefibve] @idvad, of uailR2 antagonist,
reconbi nant net hods, by a synthetic |inker that

erga,tﬂnabodl)h eefeisdo b amaiet @fgmaiggmtn’ghléh [SrebteatiYe: BRaR FHngl§- or

Rl e R OO S
%bfa%r%‘th@bccuﬁ%ﬁ&%f € bJREBr I%éﬁnél%ﬂﬁﬁﬂisoaiw, d-is4 dinomler as

988) Proc. Natl.Acad. ScL USA 85:5879-5883).
Qambsdhgteen chain antibodies are also intended to be

enCOMRARAET, e Lffuck en iRt bARAlcieRiale carEGise,

of a
"decrease" or the like, e.g., Wthh denote quantitative differences between two states,

refer to at least statistically significant differences between the two states.
-20-



10

15

20

25

30

anti body fragnments are obtai ned using conventiona
t echni ques known to those with skill in the art, and

wao b@soomgnents are screened for utility in thePGHIE2004/020833

manner as are intact antibodies. The term"in
conmbination” in this context neans that the agents are
gi venasupathaniih, ahnl 'YL conhegpasineorssbyan ageithvarich reduces, inhibits

S{oqﬁéﬁ%?sg%)%fgl%ﬁgraa;gm iabeishl B chan Seoam EBR DR
%% (ﬂg ép@]ﬁ L0 %Pﬁ‘l@g:%f' Brepi 816! B |a){ta§6ﬁ1§t| interacts with,
ec a1 B AR F t

ecti e concentrations’at the site of
d g eaihten, an Segaegoigeptddri Awtrgwnsrh osng @y cEL;s’ZZ(aeta@omseqloes not

| t .about 85% d to t
e SBRBaB R Bt ALr RO PR TP 2 S P LT R 1122
%g%g) g%}gg%g?/%b ohEnRSAASRAEBodiSeMtdciol o IEMrotelns

Q Q Q

3% 94% 95% 96% 97% 98% 99% or
Julghie formlof ¢renatépted or otlew besgetrio mdlich iwnan Wy 22 ditested;

Suioects GuorchR e S5epon SOaRR Grebhle yih hufif B398 irected; and
%ﬁ%p‘ﬁ'd@ RN EmbAY Qi'dlé&‘u?eaédnﬁfbuﬁ@ﬁmmt inBIdS)or 1ﬁt@rf&ﬂé&w1ﬁoﬂiﬁ!1ﬂmﬁﬁon of
the strand. The nucl eic aci ds nay be?;gr esent in

hwmdtrellcéll Mgth 1tsnre@@pm§|qr othgs target. &t omeherab mpptameyﬂ, -22 antagonist
ur| ed .o nti.al l &for
bl g ALY B ke seoesh

§;ﬁﬂi¢@)ﬂ CI%San()ﬂxféﬁeﬁleSdiﬁaeﬁf ehelBL2D amigonishangsiatilay bindingi n)

are performed as follows. The seq uencesi ar e aI I gned
eharacigristingns ébT%a(ﬁgs é@%‘éﬁ‘ﬁé‘é‘e%“m(eeorg“m HPLOREN be

| ntroguee llxe,rlleﬁ’ln g& R Rfefd fo3dn z%@ﬂt @h&ﬁ%@féﬂtlates induces
am no” acir d or nU e cadd sequence for opti mal

at bevEs erances @ne bohiol axiel sctseiirserf aad L pdypeptide.

di ded f

erbodruitd herpe: fRegeh Bibaty abErameroBif e e Skt one,

Fu‘?d g&%_(/ k98 heRW G@)Séh%lﬂ sarbld €@ohs GWevital Rsrablay Var), and at
Q

nore preferably at |east 50% even nore
Inaetf c&kahﬂxprﬁerabbramo lgh%L)axhdme\meﬂbeteom @bbyexistag herein as VL).

09 0% 90% % of he I en
;FEF Sffl—éﬁ%xﬁ{/géag}gﬁ%%an bﬁ#ggg X 15%(%68 i g gféssé O:irpervanabﬂlty,
Rl § 0L biAfISmRAtafi ) dRSRAME] '@1&@ IQ'(EBRl )dlma‘spdﬂ;adnﬁltlofegmns that
nucl eot i de posi tions are then conpar
pesioieonsarveds éermied Sframevokifesions @B@u Elhééx‘@?t ‘i’fHEe framgwork
am.no_a I r
RO PRRCPR T Y B T SR e KR R, LREPADO e quences
BF ProtéRRbf batuwallodibdUnRest, tﬁywnEamnue@d Dwammmtathealth and

acid or nucleic acid "identjt is
Fhinepnayeryiges, S Pé@ihﬂa“qii‘&}%l%g:{z“)z lrac gt al o(e%q){}yM(’l

ﬁ&lwg P@ b WohiSIE GRS orbt%d %elfek‘rf‘% f&&eﬁée)t BECHTVAR VL is

‘positions shared by the sequences, taking
IcBm@omlCcsf lmfee [8i1:28 mmbbur BRgapsin gahfztomfwnhemfgtmm@fto CRAORXY-

ap,. which peed.to [ or nt
s e BRgRcter el CopbRes L8R S RN
det er 'TH%aatnh%H}péan%ﬁH&riﬁclh&ez{‘Béatvy a8 li\wREthainbnstant region, to

sequences can "be acconplished using a nat hemati cal
ahagyeby foum a heavy apd Bglgrimedmoglobulin chain, respectively. In one

embodiment, the antibody is a tetramer of two heavy immunoglobulin chains and two

light immunoglobulin chains, wherein the heavy and light immunoglobulin chains are

inter-connected by, e.g., disulfide bonds. The heavy chain constant region is comprised

of three domains, CH1, CH2 and CH3. The light chain constant region is comprised of
21-
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aci d sequences is determ ned using the Needl eman and
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whi ch has been incorporated into the GAP programin
the GCG software package (avail abl e at
St @ridieL.gThe caidble tegion®f dict leary andligisshaing 2omtains iwbinding

%?gg ?kﬁag/’ignstgr@gtgtvéhéérhg{t%ﬁgt ﬁﬁggp\,\]ghﬁp %‘fg?({[)’s ]62 :[he]é}:l'tlkél)-glgs’ typically
Beaire tb@b%l@fn\éd'f%l@ £4tiH0E F SR HsRBDOLHBRIY, indlitBn P ehrfciR ells of
| 8en% ITy Dbet en

two nutl eoti de sequences is '
the timpmina eyktersi(ag., effect@@llsy oy therfirs compoGDC(Sla pivdeglassical
package (available at http://ww.gcg.con), using a
SHEMEYERP natri x and a gap wei ght of 40, 50, 60,
70, Ok 3EkBAGeift, the Rt ML BBEI0BhLiR, refers & a Protdin c@isisbing of one

A particularly preferred set of parameters (and the )
aneotealypeptidéscsubstaigally antodedeygmaayrogiabykin gpres. The recognized

ncertai n about. what pa t e qt
b imnin O ek PER LBl app 16008, ABNEERAL R B
SRR Y G2, MeGat 1o@) odelth Nepsilow emt inarpnsue ragiBh gasuas well

2 scoring matrix with a gap penalty of 12, a ga .
exthe meyrisdnamupoglobylin yprdable regimetenes 1 Fyklsn @rig}%%@wa@bulm

. Jhe..per i ' s j e i at
it R REh 2arSELl A0t BERYRER A8 (R UPR 07 il rogion sene
dHe0oHD tdvminds (@boudHy Oramiamabids) lehd b depiia drd8@pdOABISESBY region gene

4:11-17) _which h ' ted jnto the ALIGN
B hg %&%v@émwa%ugﬁgr%@ PIﬁlgl{I o8 alwﬁlzloll\%g‘?ygﬂ}aler}sei‘gbgﬂgo Kd or
&@@ glglinoaacgﬁﬁ, A€ ﬁ%ﬁrlﬁ%ﬁ@éd&:ﬁ b?fa vidiaBRGe @of aBndd@Baktt M 6@fnino

used herein, the term "hybridizes under
atids)rgdne ob thti dthareédrenestioried eons i degipw Benes of-8., gamma

bri.di zat i and washi.ng. Stringent conditions are
E%Bﬁﬁngé‘g?%g’gg RrY e hn the art and can be found in
Cur r enfs Re®h&eHl Sisbtgrpé'bﬂeﬁ&yioahe Bhtfdoag:lasd (g, YWMI ey Ig%1) that is
Sons, N.Y. (1989) , 6.3.1-6.3.6. Aqueous and nonaqueous

ertdied by dcavyodwir ¢ansthnt f¢giongenesef er ence and eit her can

be used. A pref.erred,.. 0 t L . I
T
?@ﬂidﬁm shhapndsy's adiubd Ieidin atfrd BS@E catmabirapméds 6f a full-length

ol l owed by one or nore washes in 0.2X SSC, 0. 1‘@33 S
antigeychatap@imde abiliavin weeifically pind &nin agftsen §¢-gal il Examples
C?Eﬁm’d&\ﬂx@? nnits eRiipdi 28t B & '%ggé{—bﬁlﬁﬁigtfrfgﬁ%t" of an
or1'o o

one or re washes in 0.2X7SSC, _0..1% SDS
ahtib&ly. indudlel (i) h&nb éngmphtea afonsvalemtdeagmeny borisiting of the VL, VH,

T U 5 Shal S5 BlaegHbmdZa woras
60C, .Preferably..stri i di.zat i ] -
Foshyis g B Ashins e S QLA e MBI PLBR! (0 FORALbL A onsisting
QP enOVHERE € R EERSink (1 9.a2% B cd96i$AF dthedBL.and VH domains

Particularly preferred highly stringent conditian )
(ddingtreargopfcan ansihedy Hat a S reament (e of ol 1 (18 Narure 341:544-

ti,t.i,oner. s . it - ..
T
hydioh GCDRY.| Porthdriticks talthoughfthe tveo donaging bbihe FarfeagmedM VL and VH,
sodi um phosphate, 7% SDS at 65C, . fgl | owed t}r\f one or

e eodrd deiy srpatnte senssdhey e §egoinpd.gisee Tecombinant methods, by a

synthetic linker that enables them to be made as a single protein chain in which the VL.
and VH regions pair to form monovalent molecules (known as single chain Fv (scFv);

see e.g., Bird et al. (1988) Science 242:423-426; and Huston et al. (1988) Proc. Natl.
20
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It is understood that the JL-22 pol ypepti des and
antagoni sts, e.g., antibodies, thereof of the present

w0 pwsenedson nmay have additi onal conservative orPCT/US2004/020833

non-essential am no acid substitutions, which do not
have a substantial effect on their functions. A

AGRANSQ! YSA BYS 32015883 )2 Sudh Skt dhint dndibbdies aeradsal intentiédcto be
the anmno acid residue is replaced wth n%
e BARSE R g ST TS G RERFReT A AR R S SR
d.r
a@i ?We%gérﬁgrﬁi%g%ﬂﬁ&fﬁes (?Hgl ér?t%a?t@@tﬁrﬁ&ué@%%wﬁ%@ those with skill

art I es I nclude am no aci ds

' iwithdarbasd ehesirstenahaimscieendl for Lty e fhessagienmarmer as are intact

hi stidine), acidic side chains (e.g., aspartic acid,

@ﬁ@?@ﬁ$c aci d), uncharged polar side chains (e.g.

gl yCI & (e fi% pﬁfc%%ﬁ??atlogll" fitex® Blehiethat tﬂé @Qéﬂt@ &e given

tyr03|ne cystel ne nonpol ar si de chai ns %

aibatahtiely coateumraﬂeeusiymther sioulemsionsly qmsmuenéa ly. If given
phenyl al ani ne, ionine .tr ophan r

Soeeflu e gt of apagipice SR FREM raffofil RIS he o
r@%ﬁhﬁﬁ &@ra%ﬂlaétﬂ?dété’etﬂole atl ffe@8Vd@ncpiemiona bethe 8igs of

tophan, histidine). IL-22 Proteins, Fragnents and

E@MmmMCleotldes Encodlng the Sane |L-22 nucleotide and

am no_acid se nces n [

pr ovi EHCHEP 8%“?&]; Foéc%) 9% s?g l%agﬁ%bg)hg %ggﬁﬁeglc%lndemlty) o

gRRelepbestBscliiRke hﬁieﬂﬁﬁ’reb&‘soi‘paﬁtuﬁlﬂﬂs applizhtidh elnckepesintediment,

| d h k
L ST AN RO AP 5 o,
é&‘% o l‘l%%l%p TAﬂ&ﬂa@@elg eshﬁ%}%tﬁ? fheﬁﬁ@r‘@x%@l%h&yﬁle%ﬁe@eamd segments
am no’’acl sequenc of rotein

e;mlq: pgtetlikyurepsolédtivelhgbridizain wmaditiahs . @ehngblye&tmg@eti
expression of the clone in a §$|table

¥
bmrrcbz;atmgoweo?%&oethﬁ coplepeR et Y élgiltg&f?% fclds may be

\ ﬁesé{ﬁ & \wi6TRells, it a BB HBleCHr inRI AR ﬁtﬁfﬁﬂ%r\éﬁb@ihtmlly pure

en expressed ’in a suitable host céll, is transported
&annss or through a merrbrane i ncluding transport as a

e

at I on

RRk %fenu?se§ ﬁﬁéﬁhﬁ%e‘éﬂ?' Hei/enﬁ)%rﬁ perf&aledhk €olpived. él“has):qmsrnces are
partially (e.g., recéptors) fromthe cell in whjch

ahg;pdafpeomml@gwansmawp@qe@ép g pgaps 6P Be HItEuSGeLin pgg or both of

wi t houtlimt t on t -
laﬁ stABARSEF0D C'ﬁlmlpﬂ 01% 3 8%@%%%%}0(1 sr%é?efntgéwrr%a@ d1i 8h&% 3nd non
RYFloRBbLsR e Bﬁtﬁb@ﬁlsfﬁgm&lﬁd ELr—cBﬁp&mcﬁppmpme)j Thel peferred
(SEQ I'D NO 1{@[1 and i ncludes a poI %all The

eimbeftiseesll thulensGral dereiaese seaesrct ke Ok FOBRRS LIPS s
fé?r_a%gg)a/a &iq'efelrb% C)gg@ 188t ﬁ@*grd ?Q%ﬁf&ﬁ)l?fat Tetdt|s0be B9émore preferably

rresponding t or egoi ng nucl eoti de
SERUIT0%, iatd EepOmbedprefer SHEQet IERNTD 2, 80%e9RMr HY%aef the length of

o wiTos SR Shts #@?q%@%icf . E&%f%eé%e@?%@%ﬁ%&ﬂmg amino
ﬁ%@gﬁ@%@ TGIZAGAAATC T GAGIZTCT s1t10n in the f1rst.

FEQEHIANEGCCGRAT]

position in the second sequence, then the molecules are identical at that position (as used

herein amino acid or nucleic acid "identity" is equivalent to amino acid or nucleic acid
"homology"). The percent identity between the two sequences is a function of the

number of identical positions shared by the sequences, taking into account the number of
-23-
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151 GGTACAGGGA GGAGCAGCTG CGCCCATCAG CTCCCACTGC
AGCCTTGACA 201 AGITCCAACTT CCAGCAGCCC TATATCACCA

WOSOSABLTT CATGCTGCECT 251 AAGGAGGCTA GCTTGGCTREAI/US2004/020833

TACAACACA GACGITCGIC TCATTGGEGGA 301 GAACTGITC
CACGGAGTCA GTATGAGTGA GCGCTGCTAT CTGATGAAGC 351

ST 16/ Ven £ DEAGKHHaD, GARGARET el inlrbRETTar AMTRGATIGEBnent of
401 TTCCAGCCTT ATAT GGA GGTGGTGECCC TTCCTGGECCA
BEOTCAUARCEE51 CAGGCTAAGC ACATGTCATA TTGAAGGTGA

e e —

s’éﬁ@ﬁ%@é@b%ﬁﬁ%&uﬂ@Aﬁ@tﬁmﬁaﬁm@gﬂﬁm B preferred
GCATTTGA CCAGAGCAA. GAAAAT GAATACTA CCCCCTTT 651 .
SRR PRRONATI RPCHSSONAATR IR RA A ST U

R TR AL AL R R ERRR G o whin s

e THCOGIorAte ATAAGACEAB [80gramAGETAGACTSOftFETADEkage (available at

I o T S A SI B PSTETI man. s
ggi%iﬂw& @AITOQ BT 6r £AId Sleh bl wSISHHAAAAR 4L.CCOTAARRTYt

GCTTCATGIT TCCATAATCA GTACTTTATA TTTATAATG _
AT ATefeTed @ohodime AR AEIceoTDERt Ity PPV EET R AT elgptide sequences 1s

et AR A T D e A avte

ATAATHAT A6 AT AIAACN WSEAPOAT TP AGETCAAT Agdi Htight of 40, 50, 60,
ACACTTGGAT ATCCTAAAAA

. AAA C 115
(S80I YRENRS! o Fi 08 SqherEE Iy WeTERasake
PRERRR A W orp AR B asgd RN el AT bous whar
%ﬁgyﬁulg\gg@mﬁwmmw@mmﬂ BGgquence identity or

DR F SNRLS TCHI EGDDL \VOk
o R RSSO0 AL TSSTBET) BRATARAET (e TR W & Gap
| eqbi i i

SO AL B MARRTEARLFOCRILA TUAT, it B
beintity. betw GAAWDRBEOCaAAAGA TleAedTmants aboTeTdstragmed vsing

Wf @%&%@Iﬁ%%%%% which has been

kX Ie5) g LA ISR TSTASR00A weight resid
1es Ttm rngAA-gA g}ﬂusﬁ@&:ﬁ £1e weight residue
GAGERERoENATIRDERECA LamhT sanrenatty CAGCGCA CCTTTATGCT

251 W&n%mpgn%%ﬁﬁ%n%%%%" describes

conditions for hybridization and washing. Stringent conditions are known to those

skilled in the art and can be found in Current Protocols in Molecular Biology, John
Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. Aqueous and nonaqueous methods are
described in that reference and either can be used. A preferred, example of stringent
hybridization conditions are hybridization in 6X sodium chloride/sodium citrate (SSC)
at about 45°C, followed by one or more washes in 0.2X SSC, 0.1% SDS at 50°C.
Another example of stringent hybridization conditions are hybridization in 6X SSC at
about 45°C, followed by one or more washes in 0.2X SSC, 0.1% SDS at 55°C. A
further example of stringent hybridization conditions are hybridization in 6X SSC at
about 45°C, followed by one or more washes in 0.2X SSC, 0.1% SDS at 60°C.

Preferably, stringent hybridization conditions are hybridization in 6X SSC at about
-24-



10

15

20

25

30

301 GGGAGAAACT GITCCGAGGA GICAGIGCTA AGGATCAGIG
CTACCTGATG 351 AAGCAGGTGCTCAACTTCAC CCTGEA GAC
W@sISNEETCC CCCAGICAGA 401 CAGGITCCAG CCCTACATREY/US2004/020833
AGGAGGTGGT GCCTTTCCTG ACCAAACTCA 451 GCAATCAGCT
CAGCTCCTGIT CACATCAGCG GITGACGACCA GAACATCCAG 501

ARl b ERACACASK G SABANBES DS GAGBGRETIEE arly
551" AGAGATCAAG GCGATTGGGG AACTGGACCT GCTGITTATG
PrEFECTEAGAY SO12oNT CORIBIGK e used if the

aTihecopdiiophAGEPA
e T P R T A aggmne
ANSETAMGEAThiRGANBATTAT o] ANAGAT JTTth EACATGAHY/AE §5M sodium

CTGGCTCAGT TGAAAAAGAA AATAGTGTCA AGTTGTCCAT
BOIPIEIAGHCIPEAL FAKL RN W@&hﬁrﬁp@f%@ % %Ds at
%E&TCACT GA 851 TGATACAACAGAAAAATAAT GIACTTTAAA

TTGITTG AAAGGAGGTT 901 ACCTCTCATTCCTTTAGAAA

AAAGGT TAT delefolifrat khd E%%t% afd\dfshddni 4, e.g., antibodies,
ATATGIAAGI TTATTTATTA TAA ACA TTTTATTTAT 1001

EFHEATITTRAPreFAK TATRBGAT NEYARYT AJUEo A ACHSPTVRTIES Prangsfepifal amino

1051 ATTTAGTATA TAA TAT. . .

SRR PR HARERA AR ctons. A
REAMMOAABA AN AAAARA LR L i AARAMMEChSBEMEEC (i BERIduD is replaced
NG 3) The am no_aci d sequence of the | ypepti de . .
with 6t eminyaciheesidvs having reraiueiiodrih (bl gfeamino acid residues
M0 SR Pl R e amin
KITASKADNASTc ENRChGK(ery. RGSAKDRAYe]| M) TtiditGide chains (e.g.,
EDVLLPQSDR. FQPY FLTKL S.SCH S |, OKNVRRLKE .

TR ARKL SR R CHEE BLES ERBEE A P B BT 2y
%@Eeaghﬁ& skﬁﬁé%hregﬂh&' PRsRE, n}g&%e?,mpﬁmk kidk eR@h (o nalatine,

I'n the methods and corpositions of the present
valitenteucing, isvlewdinke gralinat plienylabmirien mettheniapitrypigpheg), beta-

bind toan IL:2 tor. - 22f . - 929,
B S e s o RO Rl Tk SRR i il s s oo
% ;ﬁ%?h&gylﬁaﬁﬁé,rtﬁ%ﬁ%h@hﬂﬁsﬂcﬁl@egﬁem of the

| ectide encoding the full-length IL-22 protein
in a host cell. These correspondi ng pol ynucl eoti de

nts e also f ent i i on.
R A

”Hdle gM—ZQtr@BIé@ﬁﬂk & £6iub atidsbqlengys drekhown irethe art and are provided
i ncl udi ng construction of appropriate desired del etion .
heionBie eicleetios seaeRs haadianpbr Al MARCTBEngPY soglchcing of
0l JTRLASE1 GA | | P11 Redicted amino acid
e i e
bequiencd (voeafullflength and ntahey farars) ben thye be detdrigid frornsgh

ggglgggc?egegy%p@gﬁ ﬁg? lalg@pq%%icg s?e?]%er:rllc%% tlllenprl(;'tetlJﬁ er?é%ﬁé‘&%’&’ h particular

clone can also be determined by expression of the clone in a suitable host cell, collecting
the protein and determining its sequence.

As used herein, a "secreted” protein is one which, when expressed in a suitable
host cell, is transported across or through a membrane, including transport as a result of
signal sequences in its amino acid sequence. "Secreted" proteins include without
limitation proteins secreted wholly (e.g., soluble proteins) or partially (e.g., receptors)

from the cell in which they are expressed. "Secreted" proteins also include without

25-



773-778 (1992) and in R'S. McDowell, et al., J. Aner.
Chem Soc. 4, 9245-9253 (1992), both of which are
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35

40

be fused to carrier nolecules such as inmmnogl obulins
for many purposes, including increasing the val ency of

1R%i®f®hnHroleRFing a8 ﬁﬁﬁ?oféﬂracﬁééémﬂ @embfaag e tHeSendbplhdrgic

protein can be fused through "linker" sequences to the

rBigcybamt i on of an i nmunogl obulin. For a bivalent form

of t rotei.n, such a fusi C E I®PRO:1
o antiogtleble s T e Sk oy GE IO
AUSAcIGesuSRly (20 tge MEladiec] sded mutsiidnsquéioe inoladgs|ae, opan reading
fpr otein- 1 gMfusion generates a decaval ent form of. t he

pree anchihe pipeagiv seavencsof fpl-loneth O-d? REOIEGRGOFESRpREHELo the

NG nclot: ' ' ' I R6Qcid f
R FR LRG 5L Rty SEDTD O1 ARG equence o
28%e AN omsdsppidfte naditymano hads34-1399f SEQURENOehgt h
of a disclosed protein and have at | east 60% sequence

identity (nore preferabl at least 75%. dentify.
preferably At 9 %@G%%%¢A(§§% iWERET IV Wit C{:%GaTt ER&aorrac
di scl osed Pt offEFAGTTHRR AETSETGEN AT LAt JEGAGARATC TETGAGCTCT
det er m nedoby Tecorraré® GehbE TEAT MACABECS eI EECTH fGGCCCTCTT
the proteigs wheicmbignedcewcas darcoRxdat ZR-QReTd@PGECTTGACA
_andl ' gegt LLY ) %ﬁ&é&%’f‘{d&ééﬁ&céeﬁ%%@@&&aﬁﬁecﬁhéﬁ CATGCTGGCT
included in the present iny 0 0

protei n fPagment@EChHse Gggﬁ?c’gﬁﬁkaﬂf‘gg‘gn%%p‘ &Z?&e e(r:g"t;tld o TTEEECR
conpri si ng08 GAAMICETE FBFECATTER T RBIHCEH g‘?GCrrTFﬁF%Zf‘T ﬁfsgzi‘TGAAGC
pr ef er abl $580 2AGETEMICR) WEARGAFHE USAAGATPSCaBF TS CEHEL ATCTGATAGE
shares at sheastrcda¥rse quancended endicEyc{aTDIECCTGGCCA GGCTCAGCAA

preferabl y g, atoa:8@8hc8 3@t YicrRBGicAP r€iRrabAY natcacacea
| east 95%. genPETI %%QAAMt&TQEXGﬁHC&A%%ﬂ 280 RBY P kncreeacac
the discl ddéd pFo €l ns. 1 n anot her enbodi rrenAtT C TGAGARATGC
prot ei ns, 5BF oPEFPAHICARY TEFERCAALT S FEd O/ DI hant Fr ot eitRe

of the pr&8entCTCAVENER CIFARAET G eCETFOSRAATh SRATRRRT e CCCCCTTTCC
i dent i f i edshasadcoauahherypresenceaTiCCatAdre GSEATIAETT TTAACCARAA
"1 L-22 recept eaRbN@dchhatidacT Asnisechheceidtarth@araTGAACC
term®lL-22,r %B%&rﬁb rHﬁﬂA@QAMA! fadghsde s pRierAGErcaccac
sequences Of residues that are | or, Lapt. t.aX AQJ Qg,b n&g{q
IL-22 to %04 rEGETSAEE TECRPT Y ‘—Q&h AT eferted TGTAAC
embodi ment85la TEETEDICHA GIASPRAGASAL é‘FWTE‘ETTL??QTAAATAA TTCICTTTTT
recept or - tsiondi QR TRARAAR GATTRCTHTeY CAIRSGT TENCAGC RGPS CCCCTARATA
50- 60 of SEQ Bem@iwirt! frcangitter cerdradiTre rrTATAAT ¢ -T22TTATTAT
protei n coftai A rRrdden 22rdcRe R0 LRGN TH®AdfanTa TeGATTTATT

vt anot A oA MERE i p Eoisy Tr@apBFRS anplgec anrraar

yet anot €in contains a

EL- 22r ecePt8r - B RETHG b T HE ﬁg‘FWAﬁ%AO JETRIRTRGE ACCTCAATAS
aci ds 16815717 mIACSEQAIDATOTRAANM ARAPARRRY PEHGCCECCE C

enbodi mentys2an(dedp- 22 MOEOL ei n contains a |L-22
receptor-binding notif including at |east one of am no

aci ds 50-60, am no acids 63-81, and/or about am no

a?ribdz 68 -pblybepfide3Eihdnt: BIOh2 entdde;ﬂ@bl@npﬂidefeis shown below.

enbodi ment, a | L-22 receptaor bindi '

anmi no taci d "e&yeEice F&P’IGFQZ?EF %%%ME%%IES@@%BWFQQP

or norse i dermrNREHMLE KEANLAINNA ODFELEEREq HEYRIEERE edF@gNFTL

from the grQypr&ARRI /itvAGRP AHRISNAY deninbl: ehrSERLKD

I D NO 2,
151  TVKKLGESGE IKAIGELDLL FMSLRNACI (SEQ ID NO:2)
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am no acids 63-81 of SEQ ID NG 2, and am no aci ds
168-177 of SEQ ID NO 2. In anot her enbodi nment,

wEe@tmasg] protein fragnents, and reconbi nant PCDUSINE020833
of the present invention include those which can be
identified based on the presence of at |east one, two,
t hr eeNudl@ide RbqUBRESs §icb@Sg hkinBHL 122k e6d pleyeqmybadi tha encoded
| engt h can be determ ned %y al i gning the sequences of
nohepeptils nircpovideddslosid i dentifying the region or
regions of optimal sequence conplenentarity. Vectors

and Host C&Agﬁﬂcdgc%g: b agaRl X EMB&% Q':%%C'P&”}‘CQGCAGTTATCAA

opera Iy [Th an expressi on con ngence such
o e PMITISTOHED EpRebEIoRCUREEarS CrSBIGeaaaT i che

Kauf mayy et rdrrecdMC hebdscAcidsclassccl®, crédBieot49CrearTeece
(1991 'tg%%%ge%érpe ggﬁg&%& e &8&8%&@&%@ g@aﬁam

Many B control sequences are

i n, t h#dlar t GAAGEABECH AFEINNAER GECRBASPAES TTIRGAFEEBNH I THARTCCT
pr ot e}dNS ag@ahsGn K aowtcantt arenexenplddchedrdrn &ccrcaTce
Kauf man (1990). Mt hods n 5

def i n&t he?%(fpﬁ’m%(b Fgrﬁ(fdgg‘?%}@evgg&%ggﬁé E&t@ T?&%G Efhccfare
i sol at®d pBMﬂﬂsGGT@thCE@TWAQ FETEFAPERE | BITCEFFCRNCCCACTCAGA
expr egsi Oncﬁclﬁalrfltr&@ie egence: akear&itcuat @drntddrchagaaacTca
vector_or cell in such

pr o5ba By 2ohel RN EhC R hE NP ETp Fancrecas
(t r ansflect AEIANTCTER thequTgm GGAGACAGTG ARAARGUTTG GAGAGAGTCG
pol yns@l eog@z&%@m %@&Aﬁ@@@@@h&@é@&emu@t@eTTiﬁhemmmeAA

n\Lj glc ef %1 ac ?‘EGWFE%TJ IcéD G%%?ﬁﬁ%% ﬂé’&{ﬂa%s%%r tE ?%G%Aa%’gGCﬁCCTTC
nucl es8l actUucCarTEN GAARGAARAL THEENTICCRKEARTCEME Tt JHEAETARA

‘éectlo'?oi' S éGﬁZ@!&.@éﬁ@ %GCME@@ dcﬁﬁ@z(ﬁ?AtrOr@;AQisAﬂ:ﬂ QACATGAAAC
oubl e strande |nto

segnefts nEFEBERTY ﬂG ﬁﬁ%t%@?‘&f@r Ttﬂeggc?pg r Qz?!?chGAG
vi r al sveCt oracirgreis mAad@tC@%Mr@ETWG@e@WﬁFET%?T%ACTGA
i gatb|§91 ' P%@A%AE%A&!A rG%hAﬁ@iﬁﬂl H%TA@@fﬁmnAmb@fﬁ; ARRSGAGGTT
capabl e of “aut ononous i cation

whi ch?fhey 28 ETARTT ddd E"épg‘; G%%T@tT e?TAg\AI%&\T/éépgllt g?és&&gmc
havi ngsa bast®EritahT @rnAg@ﬂrAAG‘t TI@MTZ@&W BPERTAGD T SBIPETL TAT

rrarrrra:lb@P e e ﬁqli‘ﬁfc;c;)&.@ CiQhr$rA18.cOnrrAdARRARD r&OMArGAT
manmal | an vectors) can be |nteAgprated |ntothe EﬁﬁA

of a A8t éé"'FTACiTﬁ%ﬁ ASFERGdaR T ONTITS EREAhOS
and t heoebwrareaeepl imeatedcal GATGCRFATE Bh@AI%MA
Mor eo gg?;ﬂpg GARgbiye of directing the
expr e\sigig%)n 0 genggeggeail(gﬁgt hey ar>e operatively
I i nked. Such vectors are referred to herein as
" I eContk RAHho B4R @&ﬁ&h@d“of\'tﬁ@f)éwpept{d@ lensodedlby, the above-referenced
"expression vectors"). In general, expression vectors
30  opblymueleptide sequensednpionige technl gues are often in
the formof plasmids. In the present specification,
"plasm d" and "vector" may be used interchangeably as
t he pliasRVIHKSESE FEMATISAST GrBRINAQH S LPBNTRCO RLRMSET RE,
Howeven, vHAREmve '?{EA%DW? Ik SRS fhd%sblﬁﬁchYOLM@VQﬁFTL

expr essi on vectors, as viral Vegqt&g%% KNVRR KE

repl | dAfi BRVIRBPRY £ Q%W{Q@W oV FHieaeLS
35 adeno-133STeHKALBEEH TRMEESPLL FHEEHNASET V@E@qm MQF@nt
functi ons.

Any form of IL-22 proteins of less than full length can be used in the methods

and compositions of the present invention, provided that it retains the ability to bind to

-27-



The term "regul atory sequence" is intended to includes
pronoters, enhancers and ot her expression control

we@b@seoss? (e. g., pol yadenyl ati on signal s) thatPCDO$2004/020833
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the transcription or translation of the antibody chain
genes. Such regul atory sequences are described, for

SXAND? eceptor. QoeoZighomeRB . £XMI-23 piodeins eﬁ:]bsmdhaxgﬂlll length, can be
Met hods in Enzynol ogy 185, Acadenic Er ess, San

DIRdYCRddTy)eXDIeSSIRgE R IcoBRSPopae dragment ehhe HB]S‘/EU%IRWCP iCpding the
f"uhle eﬁ‘%}h 11 hat rbtté ﬂeasﬂog,pceg?; ”f‘ﬂé@e §1§dlﬁ’£‘ Béﬂﬁﬁﬁcﬁéoude fragments

I'ng 't ect| on regu ato y sequences nay
ﬁi%ﬁ&ﬁ@)aﬁmf $hb:;lsre§@c troestias MbodifieH polymudtotides ahdsicribed kbove may
to be transforned, | evel of expr e]a%il on of ote| n

begrdepy stapqard Pl bol?@g‘@ﬂa}l&?%? e hduiecssbstpiion of
?@Tgﬂ t@@esne fﬁ,ﬁ{)ﬁ newﬁ@%ﬁé BRedtEE hueBeNdsistheBba® YiSthe

|rect evel's O6f protein expression in
polymetdsachae rdasuors usihg agprppuate bbgenualedtide pemktsncer s

25: IOV %ﬁ{l{?ﬁ{gﬂg ghel(%ﬂ%;l orrag{ﬁeh jnd?ﬁgﬁlaﬁ)wl t}{ey ¢an be cyclized using
RASIP RIS T8N&&imple, 3k @b@@lbyd S 4 B alSp40)ez 55, BB/ Tashnology 10,
the SV40 pronoter/ enhancer) adenovi r us,

8764 (1565) ) o SaMiDppoioie. LA e Sonailgches-9253

L ST BBl g (o e
$usé§ EedednolStilBSich ablnﬁmui?egleblihﬂkldor maﬁﬂﬁu@é&sbmcludmg

Bell et al. and U. S. Patent No. 4, 968, 6 Stb Schaf f E
incregping theevalensy i PR binging 8o ﬁ%%’% GHemanis of the protein

LAY g@ﬂs@cpth?%hc Ahker @gcgieh&égrié‘ khed &Y f arrc'Hﬁrﬁuﬁ’oleobuhn For a
sequences gul a replicati of the vector in
bDatenc frinsof (tee g;otelm,rsugln afusidn craemel to dlte ]F:mporanni of an IgG molecule.

sel ect abl e rrBr ker genes. Ta' e seI e t abl e

&éheﬂemnpelg Wt safles man 1hp bRgstd barpe iRt B

eRcHralbnt fddmof tRabRMiS of th
KRGO, SERBEAIM AL AUAGTch 2% cshafbng Lnf (REPRIIS of the

e'xtveatu)n For exanpl e, typi caI ly the sel ectabl e marker

gene ers resi nce t

vor olycrra g epEab i TRp B G0 el i fyinggeigseauence
§HEtHERRAt ke Q@Sasb@@%(mﬁferpi’éféﬂa@ atRERt @(D%eﬁhdslﬁbﬁqir@fbﬂaely at least
marker genes include the dihydrofolate reductase

(7@%; RS thgderstli pba d@g@sed]pr@mm angblave gk logast 6% pequence identity (more
ho /
ORISR O AR A £ ety b0 RS AR
AdcloRed prokdigbligerd @éijueﬁc&i 1H6ntft5b is dexqrnensi lﬁywcmﬁpar]mg t]E_ammo acid
22 protein or fusion protein thereof. elllh(i
SaqpERFes Obthenigiedtssvigy aligned o sl maximizs %’P@f‘%? %‘ﬁvﬂ% vhile
oy aﬂm]zi%%' s%@p’{? ! eflp‘lé:hﬁécg it e [pPeskAGhWilRionfa®s pr 0'81_%) and

, I nese Hanster Ovary (
cpebtbm frapurents tkatcbrmganﬂ@ 3egmdrit srefé¢rabipconpiridiegfadr me8 {more
cel|s,. human Col 0205 c
SeviErbb AT e op e LA P PP S HAIGI s et shares

G least 75@9&6!(]%1@&({6%&&1?{11:9 ?Ihbféeﬁeffefa%[? 'aﬂle‘éétt%% faehfityt Mo preferably at
primary 't primary explants, HelLa cells, nouse L

dedst 35% Bﬂdm,tltyallwﬂOan}L@@H ,segfm(;t oﬁamyzof tha A& closgtprofEheP- | |
PC12, M t .
prot iR @ %(Wg?re%c%bqpﬁ?e%tl’ 8%9“6%3 BFOE%TH%eagﬁ%i}%ognecféeg%@gmgﬁ proteins of

the present invention include those that can be identified based on the presence of at
least one “II.-22 receptor-binding motif.” As used herein, the term “IL-22 receptor-

binding motif” includes amino acid sequences or residues that are important for binding
28-



i nking the isolated pol ynucl eotide of the invention
to suitable control sequences in one or nore insect

wezpseeson vectors, and enploying an i nsect eRQI/ESH0OR0833
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system Materials and nethods for bacul ovirus/insect
cell expression systens are comercially available in
& -2 Dfomts requikiteere@eptor, v i brefgrest ensotibertge [L-Calprdtein contains a

U S.A (the MaxB ki t d such
Wngheoepior RISt Mo akinels g bl FASIRNBr0 L B [hNO-2 I

t Rl tif includi
FEEE A ERBLATEOh 1t 2 BN ot
ftmuremafo dcis BLS RESBTQ éDIN@ﬂRy Irayet @nbteemnmsh@dnﬁ, an IL.-22 protein

i nsect cells usin r opr. |solat
RO YR Nsap FerBioAi HBE PRHbAC S5f Paing aei 450517704 SEQ ID
No:23nR Aﬁ&%ﬁ@d Shbb&ReR aR TRIQI ﬂ?ot%ﬁﬁécﬁi@aﬁnsf@ﬁ, D® receptor-binding

produce ower eukaryotes such as yeast or in
1otk archuoliresat deashormsoflzadne a¢ids 5&G601 arbine agisly £8-8¢ prd/prsabout

BRSO L1 BhyaaD Ol ns. Candi da. or any yoast |

strai ) ¢ARAGhE: GhbRIRERS & TNQ2 RedeptRbAgiMES mPtiDha ahSamino acid
Sui table bacterial strains include Escherichia coli

Buapviendens laast %, %%, S 9884, 199 %, Pp Fckeidentisal & amppino acid

bacterla I

Eﬁqélfa Gese ec%c(l f?oélg tsh%%ggllmng%lg{:s%lgg BF %ﬁlon‘%écisg?()teff@émﬁ) NO:2,

ﬁ@ﬁﬂwdchdkmml g il (] S])NObpaimceﬁmmcachsdﬁatmﬁ of SEQ ID NO:2.

r econbi nant proteln Thus ol ding aof the. .

IernieRT RO diRoL -dir ot sy Proteln Era%ﬁﬂ?%t& ‘nd egoggdpingn proteins of the
egglﬂgf?v@ﬁl)h 1Rk 1Rk e &éf@oé’ﬁﬁlzﬁfﬁéﬂl baseE¥Efh8lpresence of at least

or obtaining correctlyfol ded heterol ogous
phattebnthrdes four baober siwks forMé{linked glyb@ﬂj’lléwnak‘egﬂhr?@me idatermined

he art. These net ener.a o] ve. s0o

KQLBHBE dieier it %3‘3? n&mgﬁlw%a av%g eniiiyig tﬁs resich | 01%’6%10“5 of -
gﬁHQIQ: &ﬁeggﬁgkgkﬁhyny5|ng a chaotropic agent. \Wen

steine residues are present in the primry am no
acid sequence of the protein, it is often necessary to

]eC ﬁl | @ @Hr efolding in an environment which
ormati on of disulfide bonds (a redox
syst enphe IGENGoRMuERbAGS S afbe 0pE@bY Iked t@alexgtésiadontrol
Kohno, Met h. Enzyn1 185: 187-195 (1990). EP 0433225
aehepepuhian e T2 eapEBexpressiomyectonyglisclnsed gukauiman et al.,
r ein
SFRRLRE R RO TP plhe L Rptiat o)
Récsitihantly. Mysgiable erpressidscontrofsequences amiﬂmwms'mth&)irt

the m |k of transgenic pi g p
\ﬁﬁnéﬁll et SF GO G B Byb BT Eins A Ao  Gifare exemplified
I t di Fhed h
SO, A0, Pk et 9, ) 2ag 02 RRS gy v
Popdrebly linked uséams thot dteesmiateu@Dbmﬁclna‘grdebef the ewante@ fwi an
a culture transfor der

@rgg{\%stqglbﬁ@tw SAMENGEATE Sityag eﬁggﬁmtahvec e Fé 1n S 8§§ v&a%/ tftat the

}r@&efne@ Hkﬂrbﬁgd 8% AhesRd wHish Eés%e@ﬁlﬁahﬁ@ﬁn&ﬁ(tlﬁﬁﬁbétb@dvﬂh the
omthe culture nediumor cell extracts. Sol uble

fligates pofynubleotide/expressionsiontrelrsefgicdon prot ei n t her eof

can b rlfLed fromc [
for nsefd%%ﬁ“ 25CI0F o PR PR %q?er%lﬁe ?%Srgaﬁetg |t(83‘rr1e %ﬁ%ﬁgﬁl@g&@ fholecule
Repadié ekrAMpHtiapanoher muclddd adid f@whichriehdsiteert linked r@ma type of

the expressing cell and
vector is a "plasmid", which refers to a circular double stranded DNA loop into which

|4D3

additional DNA segments may be ligated. Another type of vector is a viral vector,
29.
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extracting the nenbranes with a non-ionic detergent

such as Triton X-100. The IL-22 protein can be
wWEeosOome7 usi ng net hods known to those skil |l edP@TUS1964/020833

art. For exanple, the IL-22 protein of the invention

can be concentrated using a conmercially avail able

vepdif laBdi€i8RATIN AR ERENtE klal @k lighRd ienvaniligal ganolﬂm Cemain vectors
or MIlipore Pellicon ultrafiltration unit. Fol

atm@p@bh‘—@é Atcapmens epkgationlin adepceHtintg ek ey gt eal,ggp?@qyd (g
to a fi e} £ C [

Pt BRI R B b imon
VRBREDY e)iherf\ebtoe@«a@glr@n epishtal mannnalmub/stnoﬁst) e%b&xmﬁeg;ramd into

Eé&%%ﬁ%q g a@n@%ﬁ?ﬁ%sc et e pelfpEE e gk fricated
eﬁgg{ with thecl%s# gé x%\f)l}@'r &ﬁéﬂﬁ%c@&mrﬂ al8Bf QY&@fink fhe

el n puri ternatively, a cation exchange
eSdpﬁiBSlQﬁ f Benes m@bvdiyﬁdhey&re babiati valadinked. eSushaiegiersare referred to
i ncl ude varlous i nsol.uble nmatrices

SRy SEPT DGR CAPORIREEHIT (OUDED: GRPRRPaRgTiors): I
%&%ﬁ’ Sex?#e%meﬁ el &bk e uﬁﬁtygn recombERMR DIGL te(chhlqﬁéﬂ AfE0S&}EN in the

purtfication of the’lL-22 protein or fusi
ﬂormtoé lptasfmdﬂtn To et presens merfmatlamt"plﬁawbl agg V‘?Fé@fu deaydisersed

%g@%‘fﬁ( ?]SHE ggﬂﬁﬁ%fé\{ fh%lrf))ar 11%‘{1%1%/12 lugéldilr ?‘ﬁ o?%e@cér However,

t@e Baehbh Blcugles ﬁéhi@lﬁi&é@ﬁﬁ(ﬂ expregsiobyedyds aph (ab wiral vectors (e.g.,
I nteractionchromat ograp usi ng such resins, as \P %
repheationtsigfaetive raioViruss, a@%ggyrusgs@ adegp aggpmated iruses), which

i mrunoaf fi ni omat ography. Finally, one or nore
%%V3?§%V%%g§é UBH% performance |iquid chromatography

( RP- Hme@t"mlmrglsequange hiy uhtemﬂmdbo incRilesiptamoterdi enhancers and
e.g., silica gel having pend

P ReseByoga CIGHF RS ERHEE PSOR HEPK DR PTg! he
{rglfscgg‘té&g&r o%‘% on OF of {He%ﬁﬁocﬁpéﬂém‘&ﬂey CEuh Iegulato sequences are

2 prot’ein can al so be use
pesciibed; dbs examipie, ac@omdteh@mﬁmmnz@medewﬂnm M@bﬂ@ Br

%&%w?%caéxhﬁaél?\a? e R o BB AL RER e Y Bl Egiea by

%ﬁgd FOhP 5 th nePdeSRIT Y d:gphdsioR Wektot, e@blu@ﬁg &te@électlon of
reconbi nant protein. Preferably, the isolated IL-

mgmmny sequqmuws minedepsod phauch facioss asthe chgies @f th hpﬁié?%ll to be

t her rotel
B, R Rl Sy R e et
E&{ eﬁ%%ﬁﬁaﬁmﬂlahaﬁ host2eld eillagsuiursﬁqsl.ude vizal, elemtnts thiat @izect high
I bodi es) that are capable of binding to IL-

Bivelsi qu;r@gwgrqggpmgq magagliap gell, ﬁlbth?ﬁ pﬁ(praetg{srpn or enhancers
bgrr{\z b %onp?ﬁz ?eL]Inr%ﬁqtoter 3h& Besh bo #) gn& V@/tdrﬁe%anﬁuﬁﬁ {CRND (58 as the

S purpose Us protei n of
UMV fry@bter/efihanbet) i Siingh Cirhd 40 €5\e4D) oisucmastl@l S$VHhased

%%é@égﬁ%céigﬁg&gﬁbﬁéza @ie %%Byl&sgr%%g Egmo‘i (XdMLP))

& I ¢l ahél Betjue
oE’HEWe% q:oi gan és'cﬁgn(grPJSim'li%i1 ré’%ugﬁglg/ HEmeé a 6&1u fices

purified proteln be
neasef; k. c.g. Luz;z PaehyNe, 1@&@621@318@111@@ Bhe. Pateited: 501;0 245 by

knomn Y naI h t hods for

&5t @ épﬂiggt II\%)t grgﬁg%ﬁ %¥%§H§ §§ﬁ{#‘| nvention by
synt hefHe“recombinant expression vectors of the invention may carry additional
sequences, such as sequences that regulate replication of the vector in host cells (e.g.,

origins of replication) and selectable marker genes. The selectable marker gene
-30-
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means are known to those skilled in the art. The
synthetically-constructed protein sequences, by virtue

w@booshenspng primary, secondary or tertiary strRCT/USHND4/020833

and/ or conformational characteristics wth proteins
may possess bi ol ogical properties in common therew th,
fadltitaudi sekcRo®bEhddt edlsiintotwhichlthesvectonbys ean nhtmchﬂnpi (sy@ dg., US.

Foni Sl el veor g caL bt es
t&@%&?}ﬁ&fé%hﬁc BITRRHR eﬁQ gorﬁf@rs Jlggéﬂétﬁﬁ’équ'd Mcﬁ%@%ﬁﬁ%

eve opment antib Ant i
Hetdrhgdn es mnd)tnemte,gnm Bishdélhiptd-waiphehe secwrérae bten imtroduced.

s RS 8 ST IS e o
, 5 .
lf.ﬁlﬁrll]lil ﬁé§r ]il st Ef%lls \?]ﬁﬁg)re? agrﬁ%atgl nem?)nllﬁqﬁ%ﬂfgﬁ ?r})laﬁggﬁ@néy gene (for

antd Lagkyiony. fragment thereof (e.g., an Fab F(ab') 2,
Fv or a single chain Fv fragrrent) o | onal

or
si ngl & neypaer pf bipesofzaells H@d}ﬂcwuﬁﬁ‘?lP IS‘S%BFC ? F expffFasien of the IL-
##pro?etni) gt glfeghogrpsf?te%eth%egféﬁgg cenl{ Eﬂﬁgﬁ Qﬂfﬁgg%grfg fuﬁEtlonal IL-
POpypepiader uzed. Saltable h’xmmddant}mst mﬁsmmdml@fnrmhmpk:omonkey

8 el danihgre PR ARy (HAO] Eello IRy BBy 2Lecls uppan
%&éﬂ}{%ﬂjA@{%l B, hﬁm%*?b%ldz% cHISd, B3 ICBRs, €Nl e8I, b2 trassformed

| mrunogen, Or by using fragnents of IL-22. Smaller
piiagreell dines, nbhveall dlplzm avHy, callstraine dageadl fremiimiie udture of

R (H. G ) AR PG TR BToT RO dr ARy o P 0, 937, Bk

RQ@ BLE3 CON, YeRtred, pO18 MBsEmELElgs keyhol e | rrpet
henmbcyani n (KLH). Addi t'i onal pepti de i nmunogens may

gener Ahe LBy prefpinasifgion progsn Hergal snay b B Rrﬁd‘éﬁﬁ"ﬁﬁ’ét"é’ﬁr ably
bé]ﬁgs 'ggegl é\ls h%ﬁ&ﬁclwgu@eh qfsthé ﬁlrve ¥c§H J%esﬁité IQ gorﬁHﬁ IE,equlsnces in one

e ar or exanp
Br mB inbddt ektessdonf Ve tor{agdedptoyifban Me%@mﬁﬂ@@’@m Materials

. L. Krstenansky, et al., FEBS Lett. 211, 1 ﬁ& bl
~ N@iltnpﬁiodﬁ qud)a@mlowwﬁ@eﬁ% &l SEDRePSIR Y HeRs ate ﬂa}fé?f&a ayatiable

gﬂ&?% rﬁlnﬁl)magé Mﬂr Qi8] r%nt 2 %fl H}%%I (Eflggﬁa'xﬂaé'@)klt) and such

e Lot Ui treat
amsads atedeld kﬁmml ﬁ'r the detsasrdebextbedan SummcFh ewbSmith, Texas

&egg]t@ﬁ}?#@ﬂiggezgr?%ﬁ? {iﬁ%gg IBfJgnt I %Ei?éﬁzﬁgépbe C?p%rag cgherem by
kéf]é%ﬁg% %roédrﬂi%iaogﬁg 0P fheaL.CONRLRAT MAY aIsB%%ﬁfduc@(ﬁﬁﬁk&t Bells using

ow des es the production of anti -
appropoate élated polysudentises as MmeQdﬁblOiVﬁg exanpl e of an

o R 0 S AT e

erre

@&N&%‘hkﬁ’igﬂ% ls@c1Pds }%ﬁitlo@ﬁﬂyrokﬁf%%s)su@ zi}sdﬁlcteﬁafﬁm&ble yeast strains
I'L-22 and neutralizes human I L-22 activity_(

xcAwngs &‘eacsharm@yazsweneﬁ}SIaeASﬂymsaa@@aorweﬁ PPinke I‘EP%W@PW@GS
AT L e e

Angtibie bagwenhl stiatns e ledeiieh@iddiia eoli, @’atll}uls ls.lﬂﬁllﬁnS albnodgila

that interferes with EL- 22b|nd|ngto %

typhimurium, or any bacterial strain capable of expressing heterologous proteins.
Expression in bacteria may result in formation of inclusion bodies incorporating

the recombinant protein. Thus, refolding of the recombinant protein may be required in

order to produce active or more active material. Several methods for obtaining correctly
-31-
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Is "Ab-02." Ab-02 (also referred to herein as rat
nmonocl onal anti body "P3/3") binds to nouse and human

wo keo2A0med neutralizes the activity of nouse apdI/Ds2ve4020833

BL- 22(see Exanple 5, 16 and 17). A hybridoma cell |ine
produci ng Ab-02 has been deposited on June 5, 2003
18l dell hbfR1A3SE pAAtEink EforbBRerS Hichneth WWHES ackessi drthe art. These
nunmber PTA-5254. Human nonocl onal Ignt | Eodl es. (rEA‘bSQ
wetheds graerdaiimelvEsolobilizng i RjeITEr HpBdhyickigion bodics, then
ransgeni c e r - o n bie resid
oA Pl oA P TR T R e esidues are
préesein the pEgRRY smifiocid sequdricz ef thei irbtetrh & ianftergeeressary to
interest are used to produce hyhridomas that_ secrete. . .
asapmBlishabs TeipidinSinen %VEO@PFI?%%PF‘&%‘??VW%WE fopaatign of disulfide
L ( ¥ okoRfinghre diseicRENA KGR, Meth.
‘g?[])ng#?%%td P%%Wbl?%%§%g?&k%dgherl gpartlgﬁ gt al . PCT ©
Phidyioi. CEES: 187180 @900 FRI43822fhardropending hppliseiien Dender. No.
@ [ication WD 92/03918; Ka ea al . International
gﬁ,%ﬁk‘éﬁﬂ@@z? SAPPTONBIF GO et al. 1994 Nature
368: 8’%@6 0295 pfdi&iRr fiksidn pﬁfcirﬂiherela@%g'ﬂﬁolﬂeﬁexﬁﬁé@ﬁd- as a product of
7:13-21; NG i son, S.L. et al. 1994 Proc. Natl. Acad. .
SaisgtiBAaBinab8 51,68 35:onmoney @i Hie wilk af transgomc gayp, goats, pigs, or

gxfngagv Leh's gghaggétg%-zueg{ blyI 3%851 1tc gﬁ ligﬁnril?neilu% ﬁg{}t’é&i@é’ a Egl%ﬁcleotide
SekiudR3ndSBAY theNPNTThioRaM oBfisiob@ibtein thavofal S0 be
gener ated by ot her nethods known to those skilled in
Uhe aifhe Be-2¢ eresaipios PO RATHRSF Y, COARCRRTLPY, gioyfag a culture
t d f " . . . . .

JRRFsy RACLIS Sk AR dSRIEAIALE) Bl hegrd ot
TEetatRingRkpleedy protaignmay theh e pngfied framtthe ailture sedivge ar cell
specificity, and can be utilize% t.0 Bﬁgduﬁe nqnoc%onaLﬁed
a¥irackio Splble fogns gbbe LR TR 9T THERD PHLTE FRSEFOLLAP PEEEY

i . . . X P .n 5)?&% . .
Fpaplataic iy Pabite Sy iyt Bagerafmcvion
1O PO NS/ BEpABABY totdlfmenbranmiradtionfepra thesaxprasbingicelh asth

A e e N e S A

gener gl Yy lnostefr0dan MRl tificd 8sih B enciiils kaawane thoed skillel in the
vari abl e regions of a diverse popul ati on of

iarmBorcgeaiple, the T2 protess obie irieAgomCcH ba goneengFated using a

i ir d PCR _For. | : ,
SprBRa CoTRER s e Snees i lieh BREE RGpapE By Amiconor
(Ml IR¢ POIBRGA GRDafiBEi0aBRSFEIHing tHercameamnrakiod siefRhg concentrate

sequences, as well as prinmer to a conserved cis .

combe apnlieddg a PHTIHEA A MAEK SBeh fister! {bratoppnedium. Alternatively, an
anplification. tihe. LA o Gk oV @ibkdk Bavi
FEGISAS a?'lgg?n&g%%nn%e?ﬁ@?y ér?u?‘?}%éhgl%% bodi e)gm\(/Lar ri Cka\g?g _
Pendah® ikthyBirvineethnl (IEAE)dr phbtticybineinfing (AEI) groups. The matrices

T egp can sen been et (o sl WG Ve
i(pkgt | 'f]l%ﬁti@({.fxlte}@a?ijve%rg@t:ﬁﬂﬁlséxcﬁ%}@@fé!p%n b8 eMpldiedsSuitable

nzynol ogy 2:106-11 Chimeric antibodi es,
icatibniek chgngedns imehide virroumiosplotia matricsh spmgrising sulbepropyl or

produced by reconpinant t echni gues, kno '

OB AP, SOy BB R T HS (CONSFRIUE © columns).
r’ﬁ?:' I%?igi%ti(ﬂl SRURE TE-20 Protein R Fusfesioas) froRNatiue N @lipernatant may also
ant i"body

include one or more column steps over such affinity resins as concanavalin A-agarose,
heparin-toyopearl® or Cibacrom blue 3GA Sepharose®; or by hydrophobic interaction
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nol ecule is digested with restriction enzynes to
renove the region encoding the nurine Fc, and the
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constant region is substituted (see Robinson et al.,

I nternational Patent Publication PCT/US 86/02269;
Acbin@iogfiphflusing BHEOREIAR 0Bk ethB bugatiher) od BbpdBdther; orby
Tani guchi, M, "European Patent Application 171, 496;

Wonpeséinist chapmatoErpb paRinaliba oan T MRt everse-Bhase gy performance

uhe r.et_al., ' [ ' 5 .
B St Sl oL EF TS QP BRR R K-ty C ecin. .z
§abh bdhaeing pendanErietné anotfat slffhade ptoupatcan be &Rfp]d)23 to further
Better et al. (1988 Science 240: 1041- 1_0%%); LLu et2 al . . :
pusiythe BrxaSpeieis4AGinycoluppy inghidipg antiberhes to/ihe IL-22 protein can

BB P Bhiof g Rpocihel viff knpihogs, Some gral of the
fofe 890 PRUEcativd sdpetin abrioskd8binakahsioewdi 4thér Bnai® methods, can
and Shaw et al., 1988, . Natl Cancer Inst. : .
glso b aplaygd o P%ld&mu%a'gﬂ%fry I&lﬁ?ﬁeﬁﬁﬂiﬁé@‘i BEOPPinapHRICeIn-

h ' b N d tatlilR sBbdtantially free of oth
B I K2 BRI o il gabdantialy fee of ther
mammaghgloetkine. chai ns, can be generated by repl acing

seque of the Fv.variable_region which e

dir ecﬁ?’?ﬁ iPRSBIS 88%:‘13}?“&%?%@"&? fﬁt?e%l&i‘/?{{;tlovl?ﬁ T aé}%ouP«{]/g%eg i screen for
84RO S IL Do amABURER, &Y., WadIB2entibediey) shat @enepable of binding to
nmet hods for generating humani zed anti bodi es_are

B-3Qi Bautling asepys ysinga desired bindinggprotenpjippmapilized or not, are well

29:1202-120 ' . ' i :
§0yS APk R AP0 i 9 ol 1 iy b s BRI EMERn of pe
an@ntils. SPeHRdBR batdtorgeatitisedicel fieepfcredningasaays may be used
her eby incorporated by reference. Those neth . -
KoM SR o ARG B Agotsi sl BUR Gz g purified
DA B € A R A BAE S phR el R aA R OB 0L T2 prte may be
odecasurbdavy or |ight chain. Sources of such nucleic

acid are well known to those skilled in the art a .
for e dbrainlvasay o anbonas Rearonsd B o oaioni temical
%gﬁ’cﬁék?é e MBd&fYr icBRIMcBER IR ProRimk 0 Rl BERhRedtandBt synthetic
e reconbi nant DNA encodi ng the hunmani zed anti body, |
oneahs agrkenwntth drosofkilledin thaeri. Bée sywhelipallicenyructed protein

appropriat e _expr.ession vector. ni

ShReGs PGB BB R s PR BB bk onglor
RenfraskiGRNCHYaEdXRtigs ithipigtek oSs#as bioldglidad properties in
wherein one, two, or all CDR s of an imunogl obll.JIi

shaimpncherewithy iapludingprotsimeaciivyy. Thpsstheggep e employed as

.22 e . 1.9 - 559. : _
Jisirgu e S Bf in fha e MM it R broteing i
%8@8nidg of thatupelitic dehlpalRas addBOmniiml egicdUfrdee @25 fG3Bg
the contents of all of which are hereby expressly
idsedlppraenitod aniRodicst er ence. Wnter describes a
CDR-grafting nethod which my be used to prepare the
humani zed anti bodi es of the present invention (UK
Raiteft-22ppiibodits and AR @18BHIE8Y Frhgments dhekbf ch 26,

1987; Wnter US 5 225 539). the contents.of which .is .. .
expr ed8ofhef ﬁ@gPﬁa}ngseHleﬁ'%?“é??é’HF& arp pptibgdics, ar pyigen-binding
Gfacten@l thiEst lat BIHARD IBDDI p&@éfaﬁé%}gnﬁﬁnfaﬁﬂ{ ace thudhirordhurine)
l'east a portion of a non-human

IL-22. In one embodiment, the anti-IL22 antibody or fragment thereof (e.g., an Fab,

F(ab")2, Fv or a single chain Fv fragment) is a monoclonal or single specificity antibody.
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or only sone of the CDR s may be replaced with
non-human CDR s. It is only necessary to replace the

woevbee0sef CDR s required for binding of the heeEns2wed020833

anti body to a predeterm ned anti gen. Monocl onal,
chimeric and humani zed anti bodi es, which have been
Tdintibedy byfragndght thegifetn ago baddiungn, lrmanitst, chinteriagor in vitro
ot her portions of the aﬁii body, e.g., the constant
geagiagnd angipedyapgsnsihvRih lt-#é- scope of the invention.
For exa 480k Rghfdisdhr@sals @b b polyclonal
(1) g%‘ ek(g??%gd?ﬂghggﬁétbgﬁl?e%gl on; 1(i i) g; repl _acllmnéC ons
dndenemueidmhintibedies thanspdeifanty mexct wihshaltt-22 polypeptides. Such
e.g.,. a constant region, neant increase hal f-life.,.
SeDiF e GF BRI P ERS ER S dy Brmalal o5 by pine
%&gﬁ?ﬂ 15 ﬁ“&d? RATAMEF fr3RREAE Sf @ IR ARHNs6 b@Esed t0immunize

171 %y modi fyi ng oné or nore amino acids in the
animatsa fithe pepfiderimnonsige sy additmably anaylcontaithacysigiprresigiue at the

| ycosyl ation sjites, .effector, cell functi .
bt L omige S I bl st 25 Rte sy hemoeyanin
@y, SAdMaBm%@ptﬁ&rinﬂldﬂgbﬁtgnaﬁb@géﬂem&ybym@ﬂ;ztcargttyrosine
region are known in the art. Antibodies wth al thered
fesidoes with selfajed restreagsignes. AYlethodsoior aynthgsizipg gch peptides are

i gand,,, su as. F an :apcel c b h ; . -
N s e T
@v6RY JaC] Kirstepansityeetiah, FABS deits2 Bl 0§b?87) o Neofraliieg or non-
antibody with a different ref,i dije %)sg,e el@gd EPIL 29 vrotei
mewraligmg Antibediesy prforably mannglqua! tdagdiesyniding £o 1L-22 protein may
31%1 Le ﬂge?ugﬁl tlgé l!reﬁ%fxleWHf Ghe B7-82 hebekd e LRI BBedNerein. These
reference imlar type of alterations could be
fascilizingdnotuctonal dntibpdies echytbe capablerof hlaeking IL-82 finrding to an IL-

speci es | ogl.obul.i uld reduce or elim nate these
3B rcepons £ b 25 anr L7 pr § eorBBERor befgal (ar t he

af f i nigh¥mBle PELIGH dEREHENHHRprédhicAbh bPAAYII(-82 ntibadieslif Gore
such as a human 1gG for an FcR (e.g., Fc ¢

; c gamma R) L
detafl oNoBHimiting dkargplo ! ee phiadl-Ayantihedy st irfterberes with IL-22 binding

I esi S)  WLE B residue ' riate..
R e AT Do 08 TR E ] gt B P RRBEIh A Buiboay
ehenesinddRHuRAAl - 22 Mdmeutbiedts A8mgh UL 20mtEvioy (see Example 5, 16
aspartate, or perhaps an_aromatic non-pol ar resi

S N7 piossre el e, Drodhcons AE-OHg BeBHSisd WA e TCC on
ﬁlir?%ezglg% anﬁassdegg?ssﬁgnée.}l&f@? Elg%gﬁ% LGRbe:GOTRID5E]T ARSther non-

I'ng agen antagoni sts, (e.g.,
@iRditing bxa2dplaof ibadi-B2amubady ihgem:drfeneti wigh Tc-23 temding to IL-10R2

AR TR R G e .
?%Jutrs{?] gﬁq t%é{:'ILQZQ QNP RSl 28 B YRR GFintbust AndHEknkh BN22 (see

agonli sts or ant agonli st's 'and carrier, .
Batinpless,diclané s , Atiybtidorsa celhlinsprofuding Ad;02 has been deposited on

stabiLljzers ol ubilizers, and other erial.

g 2005 onte G AR BRERR B RasPinbt QRERe B fe§iSn Wiber PTA-5254.
acce p?ﬂ}hzﬁl mBE@IGhafatbdte@X A VIREREI e adahiit [IH22 Sabé generated
interfere wth the effectiveness of the biol ogical

astnigitianygepic mive cagyingdéhe mgn@rdir@anqg)lqbtdiﬁegenes rather than the mouse
r%gﬁ{a%c b&)ﬁeglg%qltgf g&;né@epsg Ijir%%g één?crnuvc\:nelihlmql%&%ﬁ Qviﬁlnthte tAf;ftigen of interest

are used to produce hybridomas that secrete human mAbs with specific affinities for
epitopes from a human protein (see, e.g., Wood et al. International Application WO
91/00906, Kucherlapati et al. PCT publication WO 91/10741; Lonberg et al.
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The pharmaceutical conposition of the invention may be
in the formof a liposone in which EL-22- antagonists

w0 200800d39ed, in addition to other pharmaceut i BEl/U§2004/020833
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acceptabl e carriers, wth anphipathic agents such as
i pids which exist in aggregatedformas mcelles,

InltbﬁﬁétL&JapAﬂﬁn@uay W 0,92/039u8 oK &y ysil ah&mmbnhlamﬂicanon 92/03917,
| ayers which in agueous solution. Suitable | |§| ds fa éenet

L@rﬁnég)%letﬁbrlﬂ%%(ﬂ%ﬁ3%§$%§%9 Gieemaut- i o8 NGty

e S e
?350 écﬂ%ﬁg&,’ %p ’os%h%%l %% N%’Zg%{??’;m é']s,% 8%106|851 ,6855 d
Bhggebmle et 4 E%Eav(ﬁmmfzolﬂlﬁhémj ‘Pasboract a di9RB IPNASHHE3720-
R A e
4, 5011\/%(%%0109? %ntlE@& V\,ﬁl %ﬁi aléb @geng%@ed lﬁn&héf- 1§eth8@st knoNQ} to those

4,737 are i'ncorporated herein by
sleflat @rtbe artlof rq:mmbinaut P A teehmiogrodAn ﬁltecmeta\termﬁiw@,rreferred to as

égﬁ'ggélp{pg‘? Eﬁﬂ rc])tgy Idg\éfaﬁ_n'fgl Pésg%ﬁﬂl %l t|0¥dentify and isolate

ﬁﬁﬁﬂoﬁ}l ?fa%arﬁ:ﬁtst}ﬁvﬁﬁ g YRk eSlar 28tifen sﬁ%@ﬁ"l&ﬁ_{/ 2(n@ c@n be atilized to produce
ant'agoni st may be admnistered in

aovocldaaicatibpdies (foredeseriniions of carhinpteviahantibadedisplay see e.g.,

ne o n t e
?]s?:i'y qtr# lgwy%aggﬁ I-st eegca?l @g% #%%%%?4(36913’275 ar?d Orlandi et al.
bes PPN ANREIBSG). aﬁmmnﬁmﬁﬁdg wh bfinoh azlt!hranﬁﬂmmn@gem tssdescribed
an EL-22 antagoni st q%h%e admnistered eith

ebavieh therratbedy repprigire EewiHas dyestt pood s %l%‘%ﬁﬁie Aipthpdsare
[y BB LS SR ERN ol O DA RSB
papilai @t ef ingurglobuti? ﬂlcmmazgmyl wing armmcbmbloﬁ ahgazmenmrimers and

ot her_agents. Adm. nistra of. an BL-22
BGE Ton TeIC AP CUERTHEIONds REBER BT ""%&ﬁ%ﬁ jlgagler (signal
P%ﬁ d%gts&tﬁ@négs ﬁm%r REASRBIK 1 @T@ﬂtsb@ﬁbnﬁé’é" abGel Ak F)hﬁfér 230

ety of conventional wdys, such as ora

copested G constena tegi dngprjmernrcao e awecbios PCRtroplifisation of therheavy and
Intrave ous. ad

Vg SRt GiiebleTegoat B et ! SR B LR 11991

%fzétsmﬂzq’p%sqmsahsej ARiBlar2gar tgzgamalgds béeh @emmarﬁpleﬂyeﬂ;man
he b e in the form of

orally, the binding agent will
hedlyend lighp shdie vaqggﬂm@glong dtom hepapantihodies (Largigle At fal., 1991,

d | f. |
2@%@8 rgﬁ?i’agwttﬁtﬁ efh%yéﬁoﬁg}ﬁm}ol? yg%gé gﬁglt:;acont ai n

a sol |C!111ﬁ1@ﬁé laﬁt[boﬂwéhnal%dﬂlggﬁirﬁémdhmrﬂﬁlﬁ)gﬂmﬂlﬁtchams can be
capsul e and powder contai.n from about 2]%) 95%
proriiced by grepmbingnDN e feehnianss oy laﬁeﬁﬁﬂ ries2gply, @ gene

%hgo%rgégth%%%nstm% 0B B} 8 hﬁfrﬁ% Gk 6tﬂ?xj E)géiég nﬁcﬁfo@onﬁl antibody
carrier such®as water, petroleum 0ils of
aﬂiblﬂfﬁile 3rdi gdseadt widt tegiriction eﬁzms pe aamutvedhé regimnnencadling the murine

5. dnsibh camaen inuien 6Lt BPBEPERn B AFRR Sr Pt eOT

8?@3@5% '(éég RBYnsbi bt 1€ intE@0H S PRIZYEP Q1R &t PP C T AT 95702269;

extrose or other saccharide solution, or
qAlyico bisal s lEmbopmsn Batayt Apmicgtigre 684,1$F; (prig@d@ M yEl@Dp@ﬂn Patent

st Lt Siiton ) ot ErBRerohan APeppiitapat % Rpubereer

]Ee9 ald Q‘%(@g%y.«%u\bﬁhlg&ﬁpmﬁuémwd) BE/OIL 5198 BNy etandl. Sfl&ft@{ta{ﬂ 1,816,567,
rom abou
Cabilly et al., European Patent Application 125,023; Better et al. (1988 Science

240:1041-1043); Liu et al. (1987) PNAS 84:3439-3443; Liu,)et al., 1987, J. Immunol.
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50% t he bi ndi ng agent.When a therapeutically effective
anount of an JL-22 antagonist is adm nistered by

WO posassabus, cut aneous or subcut aneous i nj ect PORS2004/020833

bi nding agent will be in the formof a pyrogen-free,
parenteral |l y acceptabl e aqueous sol ution. The

Boepal a5besif ety C{h9mrpw2¢ses4aiwzm: oafHinlkeetpl. 01287 Canc. Res.
sol utions, having due regard to i sot oni ci

801000y W B L 0K5 Borirs Shd SIS et 1958, J. Natl
armaceut i cal conposition for
WF”C&% %ggﬁsg%gous or subcut aneous injection
shoul gy ggitodliydr ah mmﬁﬂxdbglbmlrt ¢hahi el bechumgmiideddnry methods known

i sotoni c vehicle such as Sodi um Chl ori de Iné Etlogﬁg‘ b
mtlm@? Humapiged a@rbodséxwl@é@gmlp@eﬁeé HITER loBWin S, can be
ﬁ%b JAGBRicR t direct]
glla%t@ bgljeﬁfahl gt h@eﬁgé e as ovvr? E% nth lcce grretno Tlﬁgc y
1ﬂh<§1ﬁ/&&ﬁﬁd.ﬂhlgemblrﬂmgmﬁh bqlnvalexft stquenpesds@nthuimn &iytviagable regions.
al so contain stabilizers, preservatives zyffers

%@ﬂ@r@@qjlaqgssfor geneggtinghumagizes 9@ HBAdISs ¢ Brovided Dy Morrison, S.L.,
%‘5' ﬁczé&etﬁg 13051200824, ﬁS@@zd]tetﬂigiqﬂésmlm ad@BN Queen et

har maceut | ca’l conp OSI tion of the pr esent
aanSrﬁ,S&ﬂi)&Bl US Jeyxal mddﬂrS 61683 62.the caments @f/@hl pf yhigh are

t he condition, bei tre d on
b A A TP b8 S o

A rd OREGhY nudidl€ adildiseqBnbes tﬂiﬁ)é%b@deam ovi pakt df&ﬁmdﬁog]@buhn Fv
unt of blndlna agent with which to treat eac
¢a

vamubln nggians frami asdeast prf ofjadienyy ox hghtghpian FOHEH H€§ECE ingpleic acid
dm ni f. Qi
ety P BL s B 27 6 o ool A8 RGPS RO CoAREE T o
Rtideghadst oduving &t ﬁdlb@ﬂy agamsh a pm@ietamimetdhengap eThei recombinant
effect is obtained for the patient, and 0 dint
DA sRsodine the hHOERIgUh YRRy o B oG AR ATt Hdied nto an
e various pharnaceutica

%%hpﬁﬂﬁ%égﬁgwﬁggﬁm%% practice ?he nmet hod of the

pr es eHunianizedbr GIDRs pratited amdmdmmplacbmﬂ oromnur@gbbuhmm be

éli%%agqudfle%%ZRl bl@ﬁg{g&%&ﬂgﬁ g.{%pir(lggﬁ }{1{?{\’%' gNO ‘or aP ©DR's of an
Wﬁﬂ%%ﬁn‘@iaﬂp&ﬁfﬁﬁﬁ‘bﬁlh@d Qe the UDSE‘pﬁgﬁt 5 mg Q)(Bhes ot al.

dependi ng on the severity of the dj se
b%mgamzmai]eﬁbkﬁﬂit\l’mfh@iyﬁm et alolPSe%nifl@léf 8%? ilap4; Beidier et al. 1988

i_dj
< s TDRAT WiE S 3Ro O pe SR RE bRt whidh are
HéreBlj‘ Bx frbssBZRIcHfhoRle BIERTervddel Wﬁltdrmeﬁdﬁbeﬁ agxR-gfafi@s method
hours of continuous intravenous adm ni stration.

wmthmajebﬁyusqdéo Rreperedhe fuppyisednitpodies of thedrersniiverntion (UK

gﬁ% R LRLEF S { Qs8R #ifahT, fl‘i\ﬁﬁ@}ﬂ%tib%ﬁaﬁ%n&%@% $3%539), the
B QA conposrtion o € present invention.

bsment®bf Whichds Sgsosshi ﬁlcanpdraltdd-l%&emma:go i1 ofsth&ECTIRYS of @

cyt oki ne involved in pro-infl annatorgséactl ons

pn@@@]aﬁbu@ﬁn a@@c@yﬁws@ rpglg%@th akle gé)ppggbd anno% Human CDR
deba lso%rf% é)tf ﬁﬁ C aug&g@%{vhh 28niRAHETDREANGE N1y necessary

asso y i nflammatory cytokinées
ts tephucashdhurhberrd Cmijre,quaerufom bidsingefshe huingnized antibody to a
anel i orate S toms of rheumatoid arthritis.

Prslesrgined aptige>  and/ or agents that increase |evels
of I Li\fignd%ﬁodﬂ thndedth@RFe@ bntibod@R, ¢ARY HVEBEn modified by,
mol ecul es” of the present invention) are useful as
agpniciitmg addieg, oaswbstibiting odier padionaf drentibody, e.g., the constant

region, are also within the scope of the invention. For example, an antibody can be
-36-



and antagoni sts of this nolecule are useful in other
clinical situations, particularly in those in which

wore@shenspon of an inflammatory state i s desir eRPCT/US2004/020833
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Whet her the agoni st or antagonist is the preferred
depends on the particul ar aspects of the disease

Radikel ag¥ollowee M) dS dehfing @hd con¥iRfSrepivip(iV @Y, replaeinpaicroastant
of the stinulus and the cellular m croenvironnent.

Hﬁmﬂmm@@e@gwﬁt@t@eglmlqulea TS HBLICZI AN PEAI [ IMCHrgsRpaLE-life,
%é?dfgy Rl }pﬁcf b ? i ?gﬂlt s prt%f% H'fr taﬁ’&h?r GRdes or

1 on rTLI ants ere

fibeay tiass ot My snddif@ing dnk &F amtre u\mtﬂm ztchis n elufeq:mmantmeglon to
other target to which human IL- 22 is_direc

et tor SFArERbrNG PEmbeICRT B ORI IERLE (o SHECIRE P Fiitich, IX receptor
u proteins; soluble

ff%?:)r@%gl#r%? ﬁgrhplgiérfgg?%%é’%d?l gﬁtﬁﬁ ‘%&;ﬁ glfsget to whi ch human

| L- 22Meshodi f@tﬂitredng anthitoglyesnstanteegion atedknoha indoegst.or

or other tar 0 which ted

Repsbrdtes wita=erat Fnebpbcit & ERH AUENEOT RRETFIR DR ofich o FoR
bith 86, & e/t Bo&?@nénﬁ Bﬁ&(ﬁ'ﬁ’[%lblﬁ&lt@fan Ipe BdtuLéd BY raldding dtdeast one
recept’or or other target n one aspect, the invention
fueatoLcabresidnetrhibd colflstatrn tpotsiomi of gheaanubedx withrpediffprenpresidue (see

g%ﬁ %%efﬁ%éll%l f II)@ 5}%% Eé}] {bg? DR, G clon’r(e?lts%f allaorf which are

antagoni st
88thy Ineoskdraed beBf&eﬁ’ée) aRinaidritgeoftiltetitiogs Eswadbe Idbscnbed which
thereof), in an anount sufficient to |nh|bbi t.he
afcapphq:ctty) thenmusigedrsitker gpegigs.ippnynoglpbulin Would fedpe orfliminate
as described herein) can al so be

ﬁ %?%d to subjects for which inhibition of an
i rmu n Eoi Exa2ih1@ 3510 posdileld t@sltdr vhd affinity dfan Fedgidihesa antibody

G Enen 15 SeFIuH By SCHIBH LA F B EoPUBIE 1. or ToFClq binding
lbg a%ﬁ%@l@%p%&pgdzfe'sﬂﬂé(s ARl rSs’i‘ﬁﬁe?s)hﬁVﬁlngﬂch‘ﬁﬁrdpﬁﬁfe a

act|V| y by using a neutralizing
finictiohdlity 22 itanidelvhaiy, ante inoodudsg i dlidrgerhfnotignad gm‘po&mh as

I,g&gggtg ?)Egs?p:q,lg? e&) Il)err]l%%%r%gggc{nta {cl(}}tton?;ﬁ)(lgie%%su%ﬁ as phenylalanine,
599' %ﬁ%bhﬁ‘ of RenRe\seeefc Qdsmag2(fxanpl e 10).

cordl L-22 antagonlsts can be used to induce

i mmune suppression in vivo, e.g., for treating or

gieventing!bL 2%1§5300|ated di sorders, in a subject.
erm"subject” is intended to

i ncl uge-DWiRding Agent) RPN afjapedists, (E’Igefaﬁm]ﬁé)dﬂ'lammmles and

ani mal s include a human_patient having a disord

@ntagemlmedmg denempnistherendlican be psedgs piphagmacetical c@mpgsition when

\?811% %Hl ?&Ma&utﬁMF& g@%l% %%fﬁfé?na%fgi ésjg(?lﬁﬁ@éltllon may contain,

1Y ﬁddltiﬁiﬁfb e Iﬂmezfgonfstsct&rah&gombls apd catdgr, vedeys diluents, fillers, salts,

chi ckens, anphi bi_ans, tiles, -limiti

wfiers) eabilrers) sohilizesy, andower meiedrharal b bghPps The tem

t"&)ﬁ:?r}fagelﬁ calty ﬁé’c% {8 IGhyg Gon BMic AlaRridPhat 868sn@6inkfere with
anspl a rejec I on, autol mune di seases (i ncl uding,

fihe effocaivpheas oﬂtha ﬂmadjleglcaﬂ&ictlvﬂwef tha lactﬁwa ingredient{e). udie aracteristics

rheumat oi d ar uven|I t0|d arthritis,
it W‘Fﬁ‘?’@i rP%tez?iff‘ Yl tiple

scler Oﬁieﬁahaﬁﬂ&%ﬁﬁéﬁl ‘émh%béﬂlbﬁ of thY @Wcﬁﬁ‘@r& thagbavi the form of a
system c 'Tupus erythenatosis, autoinmune
liposome in which IL-22- antagonists is combined, in addition to other pharmaceutically

acceptable carriers, with amphipathic agents such as lipids which exist in aggregated
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thyroiditis, dermatitis (including atopic dermatitis
and eczematous dermatitis), S ogren's Syndrone,

w@e@hnos9di sease, aphthous ulcer, iritis, PCT/US2004/020833
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conjunctivitis, keratoconjunctivitis, ulcerative
colitis, spondyoarthropathy, ankylosing spondylitis,

fioRaras ﬁiﬁb&le@ﬁhiﬁlﬁ)le aldnelgts, Belib oBystaly) oa eolisr lalypnsswhlch in
eryt hemat osus,_ scl er.oderng, initis, proctitis, qu
qnézg imitation,

RGPS SOEIon| Sl lipids Erdigps é?ﬂ@ﬂ%tlonehnﬁ]ﬂlﬂ%ﬁﬁ“hou"

l.epr
D HED B LS, 5L SI, s, il i
glic@phiat.op@pinytion dof mphﬂipbooﬂmllfaﬂrmlahomnmg'ﬂths‘sﬂhv ¢evel of skill in

sensorineural hearin | ast | ' r
Gert arbimlased; G GHATRE S oRBoRp bpen bl LS. P Kol £So1,728;
g‘(ﬁ | Veﬂ]bgﬁ's@ﬁ D28 VEQANS! PS:. %3@9‘5’739@3 Qfil o wHiEH &Riificorporated

patitis, Stevens- Johnson syndrone,
heteiafiatafecerspr ue, |ichen planus, Graves' disease,

sarcoj dosi s, I mar I a I rrhosi
post e}q ]b'cpctl él?%tlilp meéﬁ%c{) ?ﬂ trcg?rx?rﬁ I% upg t§§ nge)sgnt 1h\§ent10n a
?zfﬂeﬁt%aﬁ&)éffgét%rﬂﬁlﬁlt ofadiL-2284tAEEhi&tfis &istered to a subject e.g.,
ammat ory conditions of the skin (e.qg., psoriasi

hawrenal (egga humepatAn flsP2 aptagaeist pay be adm@pqﬁ@rpql pggccg hce with
ancé}g étﬁa %g/‘er]to%p ?C;l tgeg% ogqe %} in (?%H%{Jé%g{ Ssyﬁh oﬁlgﬂhgraples e.g.,

ﬁﬁ%ﬁﬂa&mﬁﬁo@ ageB@destrided $10fnbrd desahbelbwnﬁ)i’/he)n copachﬁmrsmdd with
di sorders that can be treated using.the bjn

in
Qﬂe PHBOTerAZERIS] A5rLi- e AFAROAS MY, ej A IS 57 g‘ g‘n{j’%aneousw with
{ r J a
os ) écg%}cﬁ%gnt?&t &qhéﬂg?alll : Il]!fé ﬁg#l?ﬁﬁﬁi%kf%aﬁgﬁia@ly {h§ réftbﬁdngg physician
SpI0 aeitd b ﬁle(applefpaamtsleguench efiadhioisteraogt doriL+2Z53ntagonist in

multiple sclerosis, type | diabetes, lupus (SLE), |BD,
cophiratonWEB QUeT agHED,  ast hma, vasculitis, aller gy,

scl er odinRaish %frhfnl Iﬁr’f@&r%gbn?s@ ﬁégdtthlﬁbS bermb&'@tl%iﬂl ddmposition or
(e.g., psoriasis l'1ver hepatitis ki dney
(t@plgict;lcerthp hretitods)f tlanorepsan mveatsor( @nge cap@a&méam atvméety of

I n angt her enbodi nent .. EL- 22an n| st.s e
ORISR OY i PR PEPHLP B P apEa o 3 sppe el s Bbutbfleous, or
%%%h&%qm'a@ﬁ&i qn(r@v@lous IVEinaHhae0w Bk pitieans prefdrdd
to treat nultiple nﬁe oma and rel ated B | ynphocyt.i c
e

rral i gri¥ihnen adhe(apewinaly ef{ectpie agpount Qf)zgg}jl_, BR @)@)tag%f,t 18 adrmmstered
%léroﬁﬁ Iecgng?’ égegl)c w1l e et gf ’t &Eﬁllé (Ljpogv%ler solution or

armaceu

tehﬁfre W hendddenigisetad ia ttzﬁﬂﬁcfotm, th@pﬂmrnﬁtd:lmrcal dvempsition of the
i.e., conbined with other agents,

Ll
setion oI iEnLOIRAIR 5 SO0 BT AR AR AGFBUT A wolet, capsule,
iaﬁ‘ﬁ %b&zd@pc%n%n ﬂbﬁ%’g?g 5 tQI,%S'% Dirdfing AFBHN &nd@ Pebferably from about 25 to

Famrat ory di sor term™in conbination"” in
19018 bieding@xente AMisert dimtintsteeedhigdinud form, gligeid carrier such as water,
subst ant i aI | y contenpor aneouslg ei t her. 15| mul lageou %0.1 or
Prelete At Sl rgon ¢ TS G egenis At Peaip oL b, O @Btk o
Esmlp lop n%rﬁﬁétf&rblfgfm:l}hﬁe KREANTLE H&i’ﬁl@lﬂ?ﬂn of the phifgdce®cal
two ‘conpounds Is preferably still detectable at
efohqxosutme oy rfoeimrcaniaonghyatolegieal siling sefutionedexiiose or gther

eX a aEE %é‘l;]tg?ﬂg gg’gﬂw@é ég&bgsge%hﬁg% %2{101%%%9%%& glﬁfgol%rr polyethylene

agﬂ/éc@ efreh r&@inﬂﬁstfafeﬂgmﬁqtndtfbﬁﬁ abé pﬂﬁnﬁeaﬂfcbb@ﬁnﬁtei‘tﬁmmontams
a chineric, humani zed, human, or in vit

(emanho8® eti0Hio 8y WGHETAAE i dindingasiny and pretérably from about 1 to
50% the binding agent.
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fragnment thereof) against IL-22) co-fornulated wth,
and/or co-adm nistered with, one or nore additional

WO b@sapset i c agents, e.g., one or nore cytoki NECHO2004/020833
growt h factor inhibitors, inmunosuppressants,
anti-inflammatory agents, metabolic inhibitors, enzyme

i nhi bihek § thedpRhOEall§HFREGYd SmOint ©F ko BIL-2R iaataggeist is ,admmmtered
described in nore detail bel ow. Furthernore,

hyoNEAYENoRs, CHIANERYSIIT SEbCUMRISERS IHISgtioR HEdingAgEhH ¥ Wil b g the form of

GRRR Rl Raituleh bR fPalRafls LBl IRPREASGARSI il

ern |nat|on t erapl es may

By Q@é@iablelﬁrbﬂeimldtmm,r hattgatyesegdrd t(th 1sotomc1ty, stability,
adm nj stered therapeutic agepts, thu

av
396b1 ke 4 Wi 0% SG11 8 ey A oL HEB 4P gopppfton for
i yah B0 B EE b L s M A ol B I ERTAL Ao binding
afgreﬁmﬂ' i3etohic-v2Rictecsmeh o Bogiatt@ialyridafgedtion sR mger ebojrstived

songiee SrALer el W e ol et gl
Iﬁﬁ%'ubﬁ M oehe? %le 1@1\éeas tkh@@vn ﬁﬂ-tll%%rﬁHMle%@hhadehﬁcal composition of the

l"anmat ory effects locally, e.g., by acting as an
aepnit friventior may rlsg ablaamrstwhzqrss prrscivativesnbefferorangigxidants, or

d.t t t I t bel i ef
R R R U s RPN B o o g that

expr eggé ﬁ’fﬁo&ﬁt ofbn ﬂZBZQﬂRBﬁ% Sgdnoime lpbﬁaidcélﬁd:al ocorhpasition of the
sites rather than in circulating i nmune cel

Presnt mwgugn wilhéignsng ppen &e nafure Qnda%etVPvth%f ﬂaf‘s?‘?i’ghtl%l Rying
a HobRd Ultimately,
R BT b AR ot Lo aATERs Rl 558 b tamacly
ﬁfétalttendifl}f{ physdiat wilhdddidd thy atdoant cf\tétding egent with whlch to treat each
anti-inflanmmatory npdalities as .descr] b§1@1 her

i viskesl et FRGAIB, fegiiepding gRaTIcIAR W) 2 ﬂl%%?ftely%fiﬁﬁs of binding
eO \A b
Gl Duiathasant b indun Lol aatbale it ey o
sednininatd antivhe bpm;mltthcmpemmeﬁemfs |ohmmddp§/thmaa¢mx gndapt that

descri bed herein. I n_one enb one. or

poinb thglosagsrt 8ot grasrally BEECHES ﬂi*ﬁF hal) i ORI Rl i thy various

ﬁi&%;ﬂ}ac@tﬁgfapéon%sﬁfé% DieeltiB pRaktivé tHe. m@REd 6F thBPFedent invention should
I on

al agents such as other cytokine or %rovvth

tauthiarabant Gty ug its disout @0Q mg Belbindingagemtnst §2 géqotvﬁtgét
i nhi bitors,

ant i bd@e éigragpn Qh’(qtlgg%:peoglg lﬁ}gqsf?,@/ qs?r%tﬁ% Rﬁilln?a%gl}tg:a compos1t10n of the
E)M&]Pc'lﬁ‘%nhgn Qi Ghryt A& 28D (R tHe sevafity dTABE @BedsbdbinRitiedted and

o0 other cytokines or growth factors, their receptors,
the cmntlﬂmncmﬂ [posntiflddiesynsraicuesnopse gfrﬁjlch individual patient. It is

reemp T ths i Of 2 Re Pl AR DY B 220 he sacny vin e

ki @APDLNEL 0@ hehutdbitdagtihloud InteaveAg Bridstisisaasmr. i Bidithately the
herein, include, but are not limted to, ? :égonlsts
oftenshieg plﬂysrm%rewﬂhde@rdeémkthﬁ ppippEgte grratiAR Of X eRqus therapy using

Tt PRGN BlibeBloPbt g shipfiglendm V001 L 0w

antagoni sts of cytokines or growh factors or their
receptors such as tunpr necrosis factor (TNF), LT,

Rhgapof B m,qam apdyHl 22 ARSpRQAISt | - 22 ant agoni sts can
al so Qm\@' 1{1%1%6%1!%%&5 ﬁan%%atoi;r £btion& L é)g’iﬁdﬁcﬁﬁg an acute

to, ce s u r ecules s u :
Qhase re%8 As descnbed in detail in the Examples below, IL 22 induces changes

associated with those caused by inflammatory cytokines (such as IL-1 and TNFo), and
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CD30, CD40, CD45, CD69, CD8O (B7.1), CD86 (B7.2),
CD90, or their ligands, including CD154 (gp39 or

weDshd0s9Dr LFA-1/1 CAM 1 and VLA- 4/ VCAM 1 ( YuseEF/US2004/020833
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Makagi ansar H. et al. (2002) MedRes Rev 22(2):
146-67). Preferred antagonists that can be used in

BRI i TR Mrhdliothte 27mpioiiRgd rﬂh@inﬁatdiamhnﬁe dTheeferd) IL-22,
i ncl ude antagonists of IL-1, 1L-12, TNFa,

gd/arpgentp thag incagnge javels pf ﬂ:%mmlgst%l%l 8@@01&0 tq}rbjsze(and other

%%Fe@ﬁl%s LPglk ﬁ)geesel'?tlmeéﬁ’l%}l@&@'ﬁ's&hﬁas d@ﬁ e H%[lhféal indications,
umani zed, RUMEN Oor I n Vitro genera anti bodi es (or

afit dngesonbissti thig niclegient sis¢fokbimenhgr cmlnmal fivatonso pElt_lct_I_IZﬂy in

N T e e R
hiftG %sq s ﬂh@ C#? ﬁj %e[pgﬁdsgon th8 PhtRAdk G$HebR OIP WEBdisdabe pathology,

rec fragnents of the IL-12 receptor,
fuct).as tlknn’alilnypés -ifi Polvet; dhet roture BX thepitiosilies andlthe ¢&lular

ant agoni sts i nclude antibodi es (or antigen-binding
W%@%ﬁ’ﬁﬁ%npﬂkreof) against 1L-15 or its receptor,

e. 0., peiaMar 12 1 BHRNEA8E whHOBNinSEation hwhiangzsarmtam dnd
anti bod| es to human EL-15 or its receptor, soluble

fragmemEnidslegiontohusaii andaddsiéepmerantsaherept; and peptisgiang small
E}???CB%&O@OUBE? tlhets 18ﬁelrang Wltﬁﬁhﬁ&ﬁgﬁi;pbtz&ﬁ%ﬂ tlg.rlgnyt%ewhmh human IL~

2 i @regesde '}ﬁhﬁ’zdl ]1]322 hagdiosst{ @cluds twigent binitaiiongantibodies directed
fragments thereof), to human IL-1 8, sol t:ﬂ\bl e fr agnginﬁ?l
tsf hurpan 14-22 ppteing égkub}e forpyiof the repgplgr AEPIRET 13Fest &) iaich human

g;-g%%igggecé%\@ lg{zt?tfod?és (ﬁ'llecte& %@%%ecgpf -or BiRr taggé)t tQ wh1ch human IL-

antagoni sts incfude Interleukin-
22 ndiedctadn ande pepyide a(1dl ﬁE)ll nmﬂ’ecbld cmmmouads:ihaamhi\bxtm@nterfere with
| L-1 antagoni sts, g RA(ANI&E
%BPWFE}CUPF RFiwaay 1L 3 & ”i;‘rffﬁ recqpfor|or é&rg?t antl bod| es

(or ampt LeeNLRLNEE nlgvefnﬁ@ﬂ f%ﬂfr& 3 Hl%fl‘%‘élf&f 1n}EB1ﬁHE beRag®fone IL-22-

TNF ant agoni sts I nclude chineric, humani zed, human or
ssoviatedactjeity hatcodtaaimg bowdl, e (amrepath@lu@ eell, bVlﬁdmn@ ~22 antagonist

B ikt PO iy oLl g, Rt
%cféﬁ“@ﬁ’foﬁ%ﬁ@é )?z Won3dafkts(dTUNEID @8, Addutrailliifig antibody, as
ant i body; Celltech/Pharmacia), cA2(chinmeric anti-TNE a

A bodhorefoiei i TP 10 Sbaes fof Nl driapibision Of an immune
T f
TRty A TERE BB REARAL L & adHfnilfe

devoldend (evee sarthiigic @ordeds)grespirdiotytiiddriers gﬁr(t'lﬁﬁlmaﬂ)ﬂjmléndltlons
receptor-19gG fusion protein, EnbrelT

Anplicans have; shpwn ghataaedustipa ﬁf {h@% &ytl% by usng g@%raﬁgmg anti-IL-
o8 O 800 A AT e s
€QZA)Eni Al agddls Qi)&impﬂie 9). Ex'bli%'ssm)nmﬁ rmwtmmjAan zlpmgulated in the
TACE hi bi t .
S R2L b1 r P LI DY S HEOILE o nduce

:Fﬁ%b?ﬂf);%b%ﬁfn z%%gic)’ %%Igg%ltlﬂ% br pfé9eitingdNM2-associated disorders,

ing protein;, see e.g.
A hlsulbjba:ts P&F\’h;edl hereins the(td&@9 Bubjeot . is mendqd to gnclude human and non-

CBRIGTORy PRTSIBG (rau; O Jumingifieihg a disorcer
RhgfaBieFigch E;NEbr@&hamnzzsmvﬁgem@ ket BohhRgIRRRENE" dfhthe

TNF receptors,
invention includes all vertebrates, e. g., mammals and non-mammals, such as non-human

primates, rodents, sheep, dog, cow, chickens, amphibians, reptiles, etc.
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e.g., p55 or p75 human TNF receptors or derivatives
thereof, e.g., 75 KkdTNFR-1gG and TNFa converti ng

wepegnesfTACE) i nhibitors. I n other enbodi nentBCT/Uk®04/020833

I L-22 ant agoni sts descri bed herein can be adm ni stered
in conmbination wth one or nore of the follow ng:

| L- 1yANRtiAHeHY Sladapl®. I 1L-2204sbifed dsdlefsanitanibs treated or
(slL-13) and/or antl bodi es against 1L-13;

Bevedmdtingost. dus areeloglmnt@;i\@ AgBSEANt P SFHHMe ATAIIDRERE @peases

i 1O CT DS fBRS mila8 86 BnGyline ¥uniliblusrnfics.
Bberal%rh@lﬂatmda@ﬂhmﬁaﬁ;te(ohmm p@cdjaamtanhhhs)zmultﬁrlmcéﬂ:msm

DeS| gn Labs, Cancer Res. 1990 Mar |; 1495- 502
ereephatnsn yebitis canesthanid SRV rYFigaRS lupps 2@&&)&%@%. E*PE?’%“H“G

at t {
tf‘VrﬁﬁﬁéPtéﬁﬁ%th (W%B%ﬁ'ﬂg fel{él dﬁlg%nﬁn%?l?s?ée}ﬁﬁt%s) Sjogren's
SytdrorkE)XCrahi's biselyse, zl;iBEﬁ/uSnith Iﬁhnm epnjuletivios, freratoconjunctivitis,
@é&éﬁ{é&dﬁﬁhﬁﬁ@wa@%& 3 ant agpgl e ri?f 1;1<22§f“sthma allergic
y%h&ﬂe&ﬁtl*@g em3R5H0 L(ﬁeﬂ)ﬁ&%ﬁ‘l QhSin®s, proctitis, drug eruptions,
ntagoni stic s

as well as p-selectin
Ebmp pevetsal reattngandy’(hl@mpdoam leprAsuamaiobRpuUNe uveitis, allergic

N

gr%gregsw@Egls%ﬁé'ﬂﬂrﬁth‘éaﬁﬁgefo@@fapfa@tlcganenﬁ@,qmréfed cell anemia, idiopathic
I bodi es I n ot her enbodi nents, one or npre BL-

thmmg@nwltcaxeslac pelypongeitis, oV AZADSE & awlpﬁlatoéﬁd Flypnic ac“"ezhepatltls
o- ad i stere t QhoK. d
gii,eu nj ?{%sgngg\éf}eé;hé%gﬁkﬁc Q%I'll ta@angk géllag%‘;?%a i Csarcm osis,
ﬁﬂﬂaﬁl BiR&S- citgsid, unditis pesteaicanpidaatendtitiahBind fibgesiQr resplratory
Inhibitors that can be used i n conbj natlcgn wi.th t

dlLSC’llefSaﬁga@&hH@t% (&I inHagmatory condifions Qf dhe skiy {e %tr %Sonasm)
ﬁ% éjntfs kl&?ﬁg)(g %N@%}ﬁi@ ancf‘g%c%a‘é‘ @k d?ﬁno@éhhhs) graft-

i bupFofe
m@wmt ﬁﬁe&eealgl alleAnt duch big satc&aﬁzhdﬂmay,l achcp@ow6(e. aviolid or soft

e g‘?f%ﬁgbsﬁf%gﬁflﬁ‘g‘g? o\x',%qrs t%;ﬂ? g%{p xen 2 fl}edl‘li%éag?nts of the
| SyYlifensia higstintk@oid
E{\feﬂfférpﬁmudp'aﬁhﬁﬂt@ Iﬁg&‘gegﬁg Eﬂﬁ@l?élﬂgiﬁmit&%cghhg'ﬂg;‘ltlvgl 3gr Ui i
QrtKnSltIEp plstenaﬁt@n,s maylc atloitis, eubakyisie eadylHis (preferably,
o s RGP B3P P, Y AT oo

Qis@%ntb?@ %sthﬁ}agvascmlﬁhsl Rlildrgy, sclefodennh asd hiflasymiibrgosditions of
folate antagonists (e.g., nethotrexate

(i ko (g 2psorigsighiimer-(6-2., hepatitis), kidney (e g., nephritis) and pancreas (e.g.,
gt er | qltnxl ) met hyl ] met hyl am no] benzoyl ] -L-gl utam c
BR4ya1YStd i nhibitors of pyri m di ne bi osynt hesi s,

e. 9., IfbhytasansidnentdBEhy2inaagomse aldid@Di) combinbiierowih, other
(e.g., leflunom de (see e.

(tuampuvegente@s oo T B B AncgoRint) Pt DAy B
nﬁﬁﬁ ‘ ﬂgxe(lgl%g Ad %é%t?d ﬁﬁﬂmglﬁ)oca/glg %a%%ﬁﬂnmés r(Bfrﬁ{n% eﬁi et al (2002)

I C agents conbi'nation with
aﬂba&g%l 9pE10):8C5a:d26NISAI Ds, CSAI Ds, ( DHODH) i nh| b| tors

(eg, | ef | unoni de d olate ant a i Sts
met hot p@;ggf, o 1@851%“511162?@4 anfagonists, agg EI}WHP%?C(@F% ‘compositions
L DGE A Gre UG Rk te PR 18 cBinbiraAbh tHePHyel.Ol Ssmiifed@lvith other agents, e.g.,

therapeutic agents that are useful for treating pathological conditions or disorders, such

as immune and inflammatory disorders. The term "in combination" in this context
41-



i nhal ed and | ocal injection); inmunosuppresants, e.g.,
cycl osporin, tacrolinus (FK-506); and mTOR i nhi bitors,

we@2@5/00689T ol i mus (rapamycin) or rapanyci n der i REL/US®94/020833
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e.g., soluble rapanycin derivatives (e.g., ester
rapamycin derivatives, e.g., CC-779 (Elit. L. (2002)
lgégrf shv t@%(g%h@ Mhrd %\j/@ﬁ Eﬁlﬁtan@ﬁllllﬂ é‘orﬁérﬁboﬂﬂ&ﬁmfy@ sittidu 8igultaneously

rrent Opinion Investig
a(szapaemauss on)g;veaagseqwtmﬂy ot theraneptiad @éﬁ%lﬁ%atsqng% ahg segond

t ok
N TR A ey N
e e O ot < C?kﬁeﬁ”dt .Vi‘ m ?Qéégéiiégeof
39 NBor e3.ainglep Plecptinatioggh apsp%lé i 9% g 2
hl blsﬁor Sm l@p% b (59&%410 ; 195 e%?r%%eohé@ﬁeécﬂbed herein
OFg atn antibo a tlé?{] Eh‘%r%ﬁ

see e. tism (19
&0%1 a dfmeh®. hu&laﬁﬁmﬂplhlﬁﬂﬁn b) in \BR6 g):l)e,ratpﬂ as{pblyi q:uag@gen -binding

ﬁhgilgg{sfs&{r%g} @gaznqtg]lgg%?cl)-t %&gna‘%éq Sl OS R o. caimisisgsghwith, one
81“%5%%&% Ingctlel%aﬁé&lcsc{% ;e % Nhhdbt BbR c‘i'foldl@esﬁidﬂ gbwth factor

or or growh factor
e i Iimnﬁngsu,ppkéE@ﬁts aintll-m&zmnnanw agentgpmetapolic inhibitors, enzyme

|nh| bitor; and jnhibitors, of an ene [
nhéhiiope ARG/er SRR QS5S PR A PR 8‘?& i ‘%f”re] ‘?e“f{lg%l"w
@G&ﬁ&%f& bite bﬁ%@&u@p L@ EEHists d@cﬂbed mtelhoﬁmﬁe wsed in
tacrol i mis (FK-506); and mrOR inhibitors, q@gﬂag
g.

sombinatiarswith ape ry oior olohe theprmeyds ALy deserih
| ubl.e \
Gor oa bt SRATEEL SEEIT VSR g 5 e AR NGB ot

G@hAERNLO tiRRhVAE hadits thRereiding misiblitosishiek opeseplications
inhibitors, e.g., Inhibitors of cytosoli

pirosieied|ifheibe varipurmapgtherapigs. Mofioney m%tﬁeiaﬁw%%%tﬁ disclosed
nalo t t e
e

ﬁ)d&&ﬁfd&o l@ﬁhanGe Bﬁdl/oap)ltmirglza witls t}(eﬁafprs of dlrallh2d prtaganists. Without
asal azi ne; nesal azi

d,omng rbéalaﬂ by W@pﬁy &p@ig@m gfﬁlga }Hl&hgéé Ay, §XgHiils ér’lﬂammatory effects

Ita k a@'aﬁ%ﬁﬁﬁ%@?b&l a@feg@lﬁfbr%!f @ikdue inflammation as opposed to

azathio Plne OChICI bet a adr enor ecept or

agaanictisfl{msmahtion. aP&pp],lcaln@rz b@hd li§ pased, lesst iarpait) on the finding that

xant hi.nes II|n

@FWWM g cf oh&éﬁue %%Erﬁt}rl%r F‘)[}’lelljl’l | in c1rgulat1ng
Qefnfn® BEIWM rrycophenol at e nofetil; adenosine agonl sts;
antithronbotic agents; | ement inhibitors;

adr enexogoxdumjgnnlg,lbltrmeofllg 2FCtivIRe USing. 22 ot %bﬂ,r?g.tagtlbody or
glba%c}:ﬂegts R%Sref)f g%?fzngecp herglqbb{a?%fo%dev\ﬁ ﬁl%reoéf%ﬁvé psne %Eé&ﬁ& anti-

prevent’ speci f1c | nmune di sor

I8l hSetespadivity thatr dyeemiceithinflahahavey hodelitiesras desgribed herein.
exanpl es of agents for treatlnglor preventin

Mﬁmqre lﬂhlbﬁmé?@("(aé Tly23 ¢ OGNS § Sar PP antibody or
f | am&%{ﬁ/ d%{] %dl hérSim ﬁﬁg gi@&&! HudrtiNahbidgie thieRibihRion with

osteoarthritis and psoriatic
abwﬁtbﬁﬁdar&)-lnﬂmﬁﬁntwylmdsdaaned des@dbesiiteagjoni st s can be

conbi ned |nclude one or nore t he foII [L- 12
ant agdhio8e §MRQdINEIE NG @8 MoEt B~ %2 &129%5& eIEji\jEay be co-

SfordftulBted wTMEQnd/@P&@Q&Hirﬁét@re@%tﬂ?&@ éxﬁﬁ&erﬁ@ﬂi@ﬂoﬁal agents such as
other cytokine or growth factor antagonists (e.g., soluble receptors, peptide inhibitors,
small molecules, ligand fusions); or antibodies or antigen-binding fragments thereof that
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non-depl eting anti-CD4 anti bodi es as descri bed herein;
| L-2 antagoni sts as descri bed herein;

w@naios/000891T ammat ory cyt oki nes, e.g., |L-4, |L-1PCT/UE2004®0833

and TGFa, or agonists thereof; DL-I or EL-1 receptor
antagoni sts as described herein); phosphodi esterase

ﬁw{obdt é}rt @t§ (ggsﬁﬁt‘llf&ﬁ’eshﬁit%ﬁﬂ to%ﬁ%r%ytdkﬁheb iot grcswth $actors, their
escrl ereln Il oprost (see e. Arthritis

r&RIpemsgmr |o§hq:r (:qlgge‘jacvmolecglges) Nod agtl(lgﬁygmnéq%)ﬁ gytoklgéQ?r agonists
t { e t hal i
r]%cer} it n:ggegcél;np?f of Q}gngzgg ﬁ% tﬁ‘ﬁ%f"% Bg‘%f%lr r%gtﬁtk)ﬁlblnsil.élgrzl )w1th the
Iiﬁ.n%izl ﬁrﬁ%dngk@d"ﬂ@&%lﬁeﬁﬂ l{@hﬁﬂ 1?61'&?6 bueaig not Gatitgen),; ta_ntagomsts of one or
ef I unom de; inhibitor o asni nogen actjvatjon,
BOTG. mteﬂp@m@qs>@rahqlarecg@er%ee o  anAZRTHTG o L T oo L6l 7. TL-
2% E{ﬁgl%) V% ILSIQS IbgﬁG%(@Ua%BlIﬁrﬁ'ﬁﬁ) 211§2a%@gonﬁﬁétd¥lé'yf&mes or

hritis

Qfﬁﬁﬁbto‘ﬁm&tﬂzéw feceptots, sﬁih, asl‘tbmoﬂne(cs;msmaﬁaetwe (ffl)JF) SABEMAP-II,
%&géﬁtégg]lﬁélg ?ncg Bl%l S fe e Ar ! gl;q]a:nl)a s%ﬁ% e \tNitﬁ Mhibitors of,
?/éﬁ Sﬁg%%ﬁg& ceft &rfgcegmole@tﬂ&shé'dch 'a§ choRopsTen4s ongl 299)5, CD28,

I ement 81); an i nhi bitor of
CDBey ChuiCD4S5, mﬂﬂ&@gﬂ%@rﬂz}y@@% (BER), %mpotmﬁdxg?nds

ek b tened BT CRA0b. FLEATFAr R PR ARr O (usur
g%’x\% bRt O a1 QORI REs RAADA(DRI46367)C @réfegédmﬁthgomsts that can

r receptor as described herein; an inhjbjtor of
bmgsedgm nersbinatien Witk dk25emtagonisiseseied ihetsin @Flﬂde ‘antagonists of

antl%%ﬁgé@ %ﬂﬂ%‘i? {,[é‘fs %Hfiéf 8% n(ﬁll (see e.qg.

Arthr F&éﬂﬁ IREBEHBE doehislifOde WOH2 a@gorits, sﬁch as chimeric,
(suppl e P] S296); interleukin-13 (see e

Aombmized, hul&aﬁ{hemmtrp gangrad entibasiics (sgantmén-bgndmg fragments

biegfoD Rt to Rl oL b s Dy bt g ol g€losed in WO

06/4BPT £ RRAkdos IRskA0:/BASF IL11e Iird:c&ptdr autiibieors,cchg. oarsidpoiiee fo human
hydr oxychl or oqui ne; chl oranbucil; cycl ophospﬁgg d

By-d[lajgcptptqr,r@d solblg frpgzﬁgﬁ%p@thp ﬂgéalrgqelpgm an 12 receptor.
t;gé CXS tgg(g)g |s Elilthgfe;gﬁ’uhg&%% anti en-blndlng fragments thereof)

nls pep age | obenzarit
EE@QQIIEHDS $its ekdepeor Regu blaitrierig, Mgeatized( IORAaY) OHRPB0 gentrated

466 (Hought Ph t |
amitbosiarae PGS Bhrd oF R aetob ol Bt b dlelpegpior and
7293 l%lhgihg p{#%%%%f}ﬁﬁ(%?@bﬁ M]Qntigon%‘?é Helhe @ﬁﬁlﬂi@é’ﬁ?ﬂ g,

recepto Sci ences, Inc. pr edni son
@higndrizi humgtiyeihaman oglyvin gontryisd |apmncées @ ﬁrﬁtgﬁethnrfhng

Z?qtglg}qzlngﬁgerﬁ&;h %gl an 'quglgt ﬁoqgl%lis d grtx)lg}éa%lf %h%l ILI gﬁg%mr and IL-18
Yindihg ?&%ns&?ﬁﬂ@P%ﬂe@tl a0 (2001 troARes. 23) 7Eﬁa1ﬁ17139 of TL-1

aur ano phenyl but azone; necl of enami ¢_acj d
falntﬂ@emaﬂmmx:lmta lferienkinal-eomsingravanae GiGpaphipitors, such as Vx740,

A SO0 PR AT by i o

(i_herRé et érﬁbod@b agranbbaebindingtitanedadckyaddnosi n e)

and azari bi ne. Preferred conbi nat| ons ncl ude ?1

mor e |Emzmle§mf§@8?1a1§ﬁ&0qlﬂs 5 P AR, pppized, uma or in vitro
tno L e.5EUBHMEn TNF

o) By (oF EhadNhAS, 130 %82%3‘??%@ R NP (e BEh Bt

%am@h @§DQE7I mbirRh TV, bitibed, Us 6 26Bj5621 B ASFWGDP-571/CDP-
| L-22 antagonists to
870/BAY-10-3356 (humanized anti-TNFo antibody; Celltech/Pharmacia), cA2

43-




10

15

20

25

30

treat arthritic disorders include TNF antagoni sts
(e.g., chineric, humani zed, human or in vitro

w@emsoenset anti bodi es, or antigen-bindi ng fragPEnUs2004/020833

thereof, that bind to TNF;, soluble fragments of a TNF
receptor, e.g., p55 or p75 human TNF receptor or

@RfnhRINHEBNES %ﬁﬁlﬂfdy Refhicadd PVK dENoBor) gatit TISFlabxiBddy fragments
receptor-1gG fusion protein, Enbr el T, p55 kD TNF

(ea apman(l)gxelmblg fr@gmpm@pétm TNIRFecepipyse-aPda RT3 hyman TNF

rgﬁ%ﬁ% oy El?g&ag]?\é%{t I A |6Egn iﬁ?’lﬁ%&?@ﬁjgﬂ TeE §chptor—IgG fusion

&t&%lﬂnhareﬁi:ﬁ Ihnf@kk; 286, B Ac@irtisde lﬂhemnﬁ@srﬂgkﬁm3; Vol. 37, S295; J.
anti-CD4 or anti-CD22 anti bodi

Imrb@&’uﬂeé (1A96) Y elotd 23éAé,, PSSelNGR-186a e;j) lgha“ gﬁ? receptor-IgG fusion

om de |roI|mJ ra anyci
el D50 AU AR T, DR ARy me crace)
NEMildss (eR3%n! dI';BHabdulli@hﬁl hyEdeaanc quaeﬁnﬂwuﬂm 01/55112, and N-
|nh|b|tors RAGE or sol ubl e RAGE | ectin or

hyrhptyfoonamide THCE ishhitor I%W@éﬁéf’e'()pﬁ*ﬂfbp%%r and TNF- bp?‘TNFR

gg{qbgoglﬁﬁﬁ)&cg @10960 e’tesggng%)%ﬂrB%g% @gﬁ;g?%ﬁ§'99gV8ﬂ 39, No. 9

@ﬁbﬁl@ﬁl@hﬁt §284MA$1{erp7r ehwisle d Hadd kil dhiaduldriverBhyeioldgy (1995) Vol.
ents that can be co-adni ni stered

@ oBr PR Ar duelrred TweargixgqpbsftsearEEolzlgpcgjmgg&}m %fttge TNF receptors,
Ljc! f G, and
A5 79 G SR By P S BRI 7 120,

UBiHa\cahvartisg edmymedTAE)gnhibiteskdTNFRI gG (75 kD TNF

receptor-19gG fusion 0
et hot SRECGIDNBRPRGHF e 22 5 EROLE SRIHRE PPSLAADAen)
Q&mﬁp?t@ﬂéé kP EorhNBAERA wite ofle or fabte of 18e fdNORiAd rmLI—lm@ntagomsts e.g.

exanpl e agents for treating or pr event [ n%brml tip
sallibledbi 18 mcamomlbmaan@r 2niodieg ogdisytdLdsn lixd antagomsts e.g.,

hﬂ% ﬁrgé—?]o %i}gggfﬁg (ﬂgl Vo.ﬁléll)((’nt %t&%%%‘?ae%ef\ Se 0.8 Arthritis
IRNRRE( At RR ¢ 19b3)(‘3@1t asemai tafidl/or ﬁiﬁwo@msB@maR) ¢.g., anti-Tac
(tm,; Teva Phar rraceu

Eﬁgg@%zrgedg@%l )Proywpﬁ%g{] ﬁ@bs@@@%qag s RO RRCCHL & 405-502).
m?é%ﬁ%r%%ﬁgnnmoﬁ 11?(915({[6@ 'S a-glc\g: ﬂﬁ[sqg 28 fn%fn%flgﬁ’ with non-depleting

refrn, cCorticoster OI ani sol one;
R D PIedRicsO(IDEC-CE2 AISB @m%e{non: yleplem’rmphamed@ptl -CD4

BN AN R R TR ——
GO E’cﬂh 19fdr 5tﬂwzl§*?§§%05{ﬁt7319 SRICHIsH (B1S) welSudng h&%ﬁﬁa& soluble

to or ago ther human cytokines or growth
fra&pmmor frvagomistinhigendsTaFwell a5 piselectin glygopzotein ligand (PSGL), anti-

[L-7, 1L-8 [I11-12 |L-_1 1

e vaRaceaee I CH A D0nPE s 19 SRS gggeombinant
|

NSO gtz o

@pEbodi€dP40, CD45, CD69, CDBO, CD86, CDO0 or their

| i gands. The EL-22ant agoni sts
wl Oh 45 oHeE SrBRUHERE. Rt TP 2 SHGRnGE G 0 Tormulated with,
ﬁé@%ggo LARAIY el wﬁW %ﬁ@ BemelAdiRi- i@iﬂ%ﬁﬁﬂdtory'dﬁﬁésunom de,

ror exanple, ibuprofen, corticosteroids such
dmnpmesupsessants, or pke@ash@ho oF entyaratisanhibitosi Nopdimiting examples of

tithtonmbot
e Aiee oF eSSl oo e RSB RS s TR, i
Web it Headih, Rec1hde, Bﬁ@ér@ﬁxbﬁlﬁlﬂﬁﬁé@foy ofidy bokbreast: asn-steroidal anti-

described herein, IL- Ib convertln%
inflammatory drug(s) (NSAIDs), e.g., ibuprofen, Tenidap (see e.g., Arthritis &
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enzyme inhibitors (e.g., Vx740), anti-P7s, PSA, TACE
inhibitors, T-cell signaling inhibitors such as kinase

WO posiooaser s, netal | oproteinase inhibitors, PCT/US2004/020833

sul f asal azi ne, azathi oprine, 6- nercaptopurines,
angi otensin converting enzyne inhibitors, soluble
Ehdugiakie (11 Q%W(ﬂr 39, ] odarppleaiidnde S280), rléa?p‘rox@s(see e.g., Neuro

descri bed and anti - | nf | ammat or y
Rapog (1PROIAVOl 1 pon 630913180, MeLp Ky PVPRIEh PUdoERapds
I\%&o&ﬁtﬁ%ﬂﬂ%’t&lfa&gﬁgﬁg S b Al r%q{ﬁﬁhﬁﬁ&ﬁ $o9kd) tid1. 39, No. 9

ant agonist's can be conbi ned incl ude
(Isiil[tlﬂdilﬁaftmr&%h)) chnicosmminsl sech hipiedhiseloneictyldkiis-Juppressive anti-

1pﬂhx;?1)é}%?(§y ggggrﬁ#t (,((:I%S N rﬂ@bl@_rﬁ@f Tll]l L a0 gl i}h%y%gﬁs e g, iphibitors of

%%‘?&gﬁ{h‘%ms Nefd ér{ﬁédni@s ﬁ%@a rfﬁétﬁ&r&(at@@ﬁ[ﬂ-f[(i B!diamino-6-

reating or preventing | nf I anmmat ory bowel di sease or

Iﬁbmﬂybnﬂtlwﬁawmminowfmmlhh ghutamdcianidly end whitigrs fepyrimidine

mbi ned f
%g&ﬁ%}p?%sa‘lagg ﬁ?tafgg{eby%lpa%lascéw rllgll’)]lbﬁgfsqg 'ggmf'elﬂunonude

gs alrﬁzzitﬂe& Rﬁ%ﬂ&%ﬁsﬁi 1199637 615 39, BN GEY (@amilanem) 1%431;
azat I oprine; netronidazol e; |IB égenase i nhi bitors
haé@mrmnonélesearsla(@%h‘@ol B4 BILE3148) %rﬁfqr@séutlérm%mc agents for

t hr.ombo | nh t
b RESREURGATIM P e DEBOEARAIERL QO S pion
ARibiled(cas; leQuide), atd folge aptagatists é. 8. nhlethotmx&tc:)

ridinyl-imdazol e compounds; TNF antagoni sts as
Sgsc r Eﬁé@plﬁé phadditiqnal whlhI@f%@CNﬂE onq ar NFe Qfy cpgiegsteroids (oral,

%I%Eog& ?oc)gfl ?gfrlf ﬁrﬁ.&ﬁﬂ@éﬁ‘ﬁ?&s&ﬁs @z, @}Qﬁfdb&‘in tacrolimus (FK-506);

I es | Ucut oni de- or
ﬁk&kﬂnﬂ‘&m mbititegated spobohus gapmﬁqu)a@magajnmle derivatives, e.g., soluble
dexamet P(gpone or, budesoni de; antis

RO GUNMOS 4o 81 FIGTBBRIHIE FROIAUNES oo 35pgHit. L. (2002
Esh3nt ?{nmﬁz%én%ab%éévlﬂg) 124953%; Biafig N BPAIENBOU2) Current Opinion

recepto Sci ences, Inc.); slowrelease
Imzsa‘kgaﬂmgs 3(@2%{3%);4 agamts ‘ahmhgmmfsnesmﬁ? signading| byt

e A

gﬁﬁsé)ﬁhgﬁ%gs ) Q0% TRAiBRbAs 0fg V V‘Q:élébdiﬂf—‘arﬁf vahe tﬁ’é}Ed)fONﬁ(-QSG see

recte other targets rnvolved in regul ati %;
EpmATehritash Risematizn §1996) Vah$81 Nat 9 (supplemieni S}?rl

af host d S,
ShboYateate HHTERRC e AR AL A% BRILER 15hr PO By o
8., |An}§‘ilt{sl&%:ﬂ8uﬁﬁﬁﬁﬁ@19%? Vef. 39hNoi Meppleaien)A82828); phospholipase
conbi ned include the fol|ow ng: antibodies agai

pelibitassiret @ciahibitosc catsoliGighasahelipapri? (GAPiGeEe é‘aft“i%omethyl

B L ID L B Pad SO B vkt EydohiEl dot EBh fctor or

GRBGh FEfoPpeceptor, ¥.@t, VHGF hibieraodonRGF-Rrinkibit@@ and inhibitors of
ant agoni st _is used in conbination wth Bne or ng 9
g@ﬁég%GSiSrrﬂ%mf@@%ﬁ@P@@%Weag&aférf?fsuseé&&ﬂm SHPEIY: 6§r2|

ant% 1{: Eﬁ%ﬁy i eﬁ}ap??ersalﬁ§ %E,{rf.t s}giost)&‘?n RA&SERALS [HR.S06); 8d mTOR

acc di ng es to carrying out the
@ﬂﬁbumeob gdsitatinadsr(edpamiycin ot mpambzemzleamtagem &t @lublc Fepamycin

ot her  t herapeuti c conpouynds [
;gip]flvq{cyﬁf, ?e( &e8S tf&'ﬁép%py%ag‘l\ﬁtlﬁgq  fig Z%@R?’g)d CIBE}% inh1b1tors e.g.,
celecoxib and variants thereof; and phospholipase inhibitors, e.g., inhibitors of cytosolic

phospholipase 2 (cPLA2) (e.g., trifluoromethyl ketone analogs)
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fornmul ated in a pharmaceutical carrier, and at | east
one agent, e.g., therapeutic agent, fornul ated as

W@pEsomspat e, in one or nore separate phar naceRtT/U81004/020833

prepar ati ons.—Di agnosti c Assays An exenpl ary net hod

for detecting the presence or absence of |L-22 protein

or NYCIIRidhaPEinfiBs & thérapReic @abnts anpten bewmhdigad with an IL-22
obtai ning a biological sanple froma test subject and
agtagomstinclgde hee bi mbregifc SHmerafPPRITHCE KO-HDo ABFYT an

nt . capabl e .of. detectin - / i i : e
ARG PR GUROHA S I REE Aoy llo el fencillamine;
ARFRhiBirAl8 GRtrhiadcul A en@ bRpe arehioprifd; ca&pciat dieta-D drenoreceptor
nucleic acid is detected in the biol ogjcal 5 | e. Ah ltine):
agowisie (sadleltageh terbaplinge SHBEISHR]); AnHHN oRjry iy gifiRePhylline);
DNA i.s a | | ed.n FC.AC ; . henolate
crBps B GG oSe Bt 5o Bl Sl o pRa A SERRPl R hcophens
Asfetl; paGRine agoists; fnithremboyit egents; Caiplenemyinhititorg 2and
nucl ei c acid, such as the nucleic acid of SEQ ID NO
afirengrgiaageidégnent or portion of an JL-22 nucleic acid
such el | dlRash ink&mMRHatidaOwith other
T BRgRE oPHiIEnsE il es&igcr@leength_ and sufficient
therapqgicidgbutals yredtyo prayemtesperifie imzwng diserdercio discussehin further
to I L-22 nRNA or genomic DNA. Ot her suitable probes
4egl RRQWi n t he di agnosti c assays of the invention are
descrijbednhgrettimpledsraloaits st mﬁﬂ% of prevetatngcirihrigic disorders
I L-22 protein is an antibody capable of bhinding .to .

Ele: 2Rproateidrarthsitief iaflapmataay aehi i segpmd el aghfEs.deyeaif

| abel . . i hodi es can.. cl. - Qr -

Pe e o g B EpEPlotE Bt Of iR Which an 122

§i ARRRY caahr Rafbitel igeluddade @rméieats the2ollowmgydLukeahtagonists as
The term "l abel ed", with rﬁ%ard tgn\gjhl‘je gr obe or ‘bed herein:
dasciibrocherein sNS ARR(RRA IS ENE G s s N4 SEREPHES BT flgseriped herein;
the probe or. i i | fin; 81 infs@d ds¥escribed
P‘?I}iﬂ‘ﬁ’ﬁ%ngaa%gl e‘?@%taggﬁ%dl% Sgi? gbgiyga ? g{ethllﬁ’ ;Epzr %%éég%‘gr i
RéttinbaditinfRsnmEbly asoking] ¢.ecTL-HaHell .- 48 antd Ghaotreagonists

anti body by reactivity with anot he eagent .t hat .i
thereobitlly! PaBell E3rePiex AHBRUUSEHAS %apf;eé@eer%gg Hhosp odieSterase
|G i  GORLJ i deaelibedsieRdn;loprost (see e.g.,
l@ﬁ%&%ﬁ%ﬁ%&%ﬁﬁdgﬁéﬁé’d@ggczoﬁgg?%;nst i body ar? d oprost (see g
andlritialgeRhagnatsna(1006) Yolode Nui. OHsuripbament)s §8B); pueiotiexate;

can be detected w th flyorescent I

Senagridiiar-E gt 4 HEREETAPQI 8 Noy rpglems):
SQS}})%B WS dokri 8RS ated BhukS (281 ICHligoh ) Bifb@bmidey irthsbitor of
I'sol’ated froma subject, as well as tissues, C%| s and
plasind®gpn ecteration &8 Wangxemis) asid; seeTpgy Ayditis K Rheumatism (1996)

t {.0n thod o j | QNG sad. s
{51561 Lo DB, S0 SN GRaR S g, e s, i
IR 04, R6k: 524 1998TWLE 30/ INWi & (sappiement),| S282);ipnostiglandiFBi (see e.g.,
exanple, In vitro techniques for deteCti9Q%%2.|L1ﬁ2 ine (
dRtaitis e Rbegemaggye (OPR) }.{9]0 BYdNS-31 {SHPRICIARL); )siagathioprine (see
hybrj di zat § | [ i e c&>@, Af inhibitor of
RS Rl IS0 s ppdebareomy, afmnvioro
agsadkin-ElcbbAa)ing Ysther @CB); abs-70 anwon jriskibjtor @hikites of the
and i mmunof | uorescence. .In . vitro techni . for
depane kipasgFape[Q Q@]gg)n St of Hes]ct}%é eggtﬁﬁeﬁxeaﬁ ﬁell growth factor or

A @thTs - ; ifor\es Mes e A RE@LE an fiiibitor of
R
angiogenesis as described herein; corticosteroid anti-inflammatory drugs (e.g.,

SB203580); TNF-convertase inhibitors; interleukin-11 (see e.g., Arthritis & Rheumatism
-46-
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| ocation in a subject can be detected by standard
I magi ng techni ques. |In one enbodi nent, the biol ogica
G998 ol CIN N, O sBIpMrBe), SRbEE it@geukiro D3 (dae etggArthritis &
subject. Alternatively, the biological sanple _?n o
Rt R0ONGH 633 NS Of GURFIrpRat), 84055 (g dautking 7 Inhibitors (see
engm, C... | e t egt ' . )
OF Ry g R A0 PN ey, B0 po:
Benigioamest dhieehuireansirdyehlosogsite) ellbrantbuailpt yedophosphamide;
enbodi nent, the npethods further involve 8bta%g@$9 a . orall
Qystspeine F%Fldﬁm@BPl@gﬁ%‘P%oﬁ? ABhthyreesyts 8o 'élﬂfbj ~toX1ns; orally-
| ‘ ' 8 ReEulaER A gents
R TN S Py
@O ) HRI2 Stand tHR466 (Bioe gleac BhafnadéntRalsphot)el GAMrRamisgnse

B 5 15 s g 9 s
S5 Innt2NR okt 1t (I 100RCIR! SRR, Bndly; bledhliendroegasiae of

protein, NA or genomic DNA in the test sanple.

Fllyeosamitergl yoan palysulpbatcompws sdinekantis Tk arfihaodios; mgringand

resence.of . JL-22 jn a hi.ologigcal_ s . i
T S S A e
Dii0 0%inONoAR Ak aXlY) 5 C PR Phvearefing phieang 1 butgr od;-1A& | plendmicracid;
or nMRNA in a biological sanple, neans for dete,niniQﬁ
flfenamisuasid; ntrayenous ipmyneeslebug) eleviony mycqRRenog acid (RS-

rh Qi 5608):; ithus S in); cladribine
GPUBY IS IR ks St B RLE (bl caa
sutKlaRideoyatemishe); andhearkbihe. cRrafeedichebimtiops inclide one or more

e o e S e LY B
g]&%&r llhgﬁﬂ?éaﬁf ﬁiﬂitﬁ%sé&?c%&gpoﬁﬁb. assays to determne

ol ogical activity, including in a panel of nmultiple
pr ot ePreferfat exaingphest dfriohibitgeto serie eambipatipn withj Ee22 antagonists to

tibodies or to elici t her i I es . .
?rg I pltlf;e i%lﬁgq%qowgiulld% é[&ﬁ?;%gqg@gl{sltsggé;%}&%ﬁg 3‘2‘%’%?%@3’ Hman or in
d8s) gnesidanfivamcs R bhy &dnvhif@he ik AeniseNatst, tat bind to TNF;

protein (or its receptor) in brol g%i cal fluids; as
neluklerfsaghmntstaf aSTNE réaepiahiect, R0t dd P eE8NAV A EECHPISE &5 n

B LY SRR RS o,

IRURIOP PIBIPTNF YegeptbiSipasasish ptadgin;, TNH,enafme antagenists.e.g.,

i solate correlative receptors or |igands. [gglgdﬁft fsjoﬂs 8

daHtardoneiting enzanasFEbahibltary atepatsd e 45, 1L-17, IL-18,
1RAR 3. P&RE £, hithicdh4 & D22

TEA 0 PR 801 S g RS . L

tahebelissysemicholetilkiitlibisorarees. capthbirexaé amgkicAgnomide; sirolimus

devel oped into reagent_ gra kit for far. ... :
SemmEyen kLIS THce LG o P SRR A apiprs: NSAIDS;
%ﬁ)@filﬂ{iﬁ]&&ﬁ, TP 2 USKKS LABKERL BRAMNBrERAGE ok s6liBMWR AGE; P-selectin
those skilled in the art. References disclosing such
rePSGs] inbibitode (ong. $roalt molemileanhibitors Motibedicahegitom sigantibodies
ﬁt\g %gqte)]%:g;)}? re%p&éeg l%gclepfor %gtae(]d:RB) ggcl)nqstéggg ER® -Iblf:lf([? Qhtagonists. Most
preferred additional therapeutic agents that can be co-administered and/or co-formulated
with one or more IL-22 antagonists include one or more of: a soluble fragment of a TNF

receptor, e.g., p55 or p75 human TNF receptor or derivatives thereof, e.g., 75 kdTNFR-
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Sanmbrook, J., E.F. Fritsch and T. Maniatis eds., 1989,
and "Met hods in Enzynol ogy: Quide to Mol ecul ar d oning

wdemwbnigees”, Academ c Press, Berger, S.L. andP@I/BS2004/020833

Ki nmel eds., 1987.The activity of IL-22 and anti bodi es
of the invention may, anong ot her neans, be neasured
I (Z} 5D DNF evdepedrTBG Hadsr pDidih @ltﬁel%smpﬁloﬁmxate leflunomide, or a

nocyte or spl enocyte cytotoxic ncl ude, w thout
Sllioﬁm {raprmy¢inberean ARl thergos, f:2- éﬁgﬁ/@ Protocols in

l\/ar gul [ esﬁ%;&é}ﬁesacgﬁge@?gr?geﬁg?f‘o%re{féﬂﬁnggﬁlgﬂﬁple%iémsm
gl bihshi QT AZS At gihisss @nche\bhibynddrinelnde therieoyiniga pterferons,

3, In Vitro assays for Muse Ly hocyt e Funct
S 1inrion SPRBLE Lo 7, AVARRND BEEDARG A ELe10R 1A (s ron™:

‘;E‘ Zggrﬁ]f‘gﬁgggﬁ%rg%?@ﬁ éorPa‘thBﬁé;rlM f’gvat. Pﬁéﬁm‘frﬁua%ecl)lltlcal Industries,

1h28; BsPefbati Dhyzekd BRiavendamedunaplopulin; dlabmibivg; TNF antagonists as
135:1564- 1572, 1985; Taka
Qegqmlg;qjgu:rggg@mqgg:gol q-ém%dmg_;ﬁo% methylprf:ﬁliﬁ.prﬂglile ‘azathioprine;

é%?oﬁ%%k%%d %2§§§£§%Er ﬁ@ﬂﬂﬁtr@;lat@%anu'ﬁbﬁﬁidlﬁ@tahd tipaddine.

2, 1981; Herrmann et al J.
Aﬂﬁilﬂlbﬁ)dd anth28nitQ 6Rat Lo b uge@lsn corbingtionwith IL- 22jantagonists include

Wﬂhﬂ’ ’(%lﬁ to %rga%tgspgfﬁt%x%ggh %@g@h c§%ﬁl§s 0 gﬁﬁwth f%c“cors for example,

Yot 0k -G1 11998 69987, Iakai -1etiiah s, LI 16J][[mlSpEMAP 11, GM-
140’ 508-512, 1988; Bertagnolli et al,, Cellula

CSHLIF\@FOQI}ZI PDYGF3M723 41mtagqrg§st1 as gpssiifedhergin can ‘pe combined with
afnr{@ép es a%lgﬁ%lé%g m%(i)ec%les %8 uz‘ils (’915? D3 f@b4 CDg, CD25, CD28,

rrmunogl o i A responses’ and T sotype

ewzocapag, (CMS atDed, IdDgaj D96, gD igeioki geads., The Bi-82 mstagonists
that modul ate T-cel l dependent anti body CT gonse%&%
i lsaforeembined witpagsntt pYcaS MAHRqURFale Qi eatne

LAl LAl SRR exanlple, ibuprof
fal%a}{?ﬁ/gtn %%ﬁ%ﬁlggglgtegﬁggfﬂ ?%g.l ’ Hndé\mgs S5 T g)r(a Bp gell Iupl.ro en,
touticbdt@0ids Isichvas prodra sl ol qjyoqphodﬁastenawmhﬂzbm adenosimgdgonists,
Brunswick, M |In Current Prot ocols in

gg@h@r@oot@@gprgéﬁogagem% inkyb 1&53 agregle%% a%ﬁnise ag%shwhlch interfere
2!

Wi gc% oﬂg‘% Eg&foné@%g@g{om%gﬁﬁes M d%?%‘éﬂne%d:’ﬂféf??ﬁ%%o n% converting

ehh\eficSinhiditotsalens, AT0),gatidR7a) ES@L,eBMEnambityrsTmcea Mignaling

CTL | ud |
i B % KT T R QPRI IOy

éﬁatﬁogﬁﬂé \R? a@tdyunﬁééj b8 RB88RKsin @oﬁberf%]&&ﬂyhﬁﬁnhlﬁltbﬁs soluble

eva eene Publ I ng Assocj at es
ay@kiﬂélregeptom; mct«b&renatlees(t@hapf es dascriber Mreinpangsayi/mflpgmatory

Mouse c on 3 19; Chapter 7,

© Fg?gnggﬂé%lﬁgT E@rﬂ‘:‘ 3)—?1’1"9;[;1 Takai et al., J.

| Mun@efeddde esgc'»:iqﬁera ag Fiatk i Biltiple. scledosis w1th which the
| mmunol . 140:508-512, 19 Berta nol I| et al.

MTh22rmtagofié: @7 b8 camdBied mglzde iDksaigran-B.cfoe emmnl@»plghl@em and
SR e e ST BRSO RE R, i o ot
Tlg%ﬁél Lsd ch86! HIp ahidteys. i mtation, those

Non-limiting examples of agents for treating or preventing inflammatory bowel
disease or Crohn's disease with which an IL-22 antagonist can be combined include the
following: budenoside; epidermal growth factor; corticosteroids; cyclosporin,

sulfasalazine; aminosalicylates; 6-mercaptopurine; azathioprine; metronidazole;
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described in: Guery et al., J. Immunol. 134:536-544,
1995; Inaba et al., Journal ofExperinental Medicine

waAI®s55d895H59, 1991; Macatonia et al., Journal PET/US2004/020833

| mmunol ogy 154:5071-5079, 1995; Porgador et al.,
Jour nal of Experinental Medicine 182:255-260, 1995;
llﬁkpge@ltas@lhhbbltéﬂuﬁi@@dlarﬁfneVbIs@lhﬂgy, elsattanR: &ﬁﬁﬁ}dﬂﬁ&Q&romboxane

Huang et al., Science 264:961-965, 199::11 % toni a
inhibitosols-h scepiPr EpEissngr vk soaprignal ggu %@ 5 $BEA

1 v
ol)%ﬁoﬁﬁ«lis onFeydsalesddididdierein; 1724, 6R106 HG, 1318@r TGFB

Assays for | ynphocyte survival / apoptosis (which will |
qy@d@mqsfcy aggm@ts]@emqﬁé@ g ag(?rg@t@mﬁgocpﬁsat mﬁrlg% 11 gﬁcuromde— or

t 0Si S f N
FRER Rt Blog R SE B RS ook e Hls At %‘é@éﬁhft&ohc‘“m
z{riu@éﬂs@tph@sphofdﬂﬁsm @hg@ddohgnhdlmudaaﬂsmwm(@z\ﬂsszmmqtlcals

I%B%le&%colgg;%gn%ggﬁglxglg(z il ar %;Ze)f](%ﬁet alll-‘)éds)e gﬁ)@ﬁre%ase

i b T8 Syt et Bl ad A D 0,
d;ﬁﬁ)@]px&am‘aand&ignastmne Cytonetry 14:891- 897 1993;

Gorczyca et _al | nt nal our .

1" 65otnems cmbsgmens o pRagmgt SO, it i R BRlop with omeor
§8fd iBb&RS di‘i’écté'& &@tﬁer@aﬁg% §RMNedan (ﬂegil%tﬁ}ﬂgﬁmﬁ’fﬁmh Tesponses, €.g.,
i nclude, wthout limtation, those described in:

warisplat jectibn or Blafedhedt dispase] Non-hgpging exppglesof ggents for treating

Cel | ul I m’ru noI 0 9
A RSV onsje_g &é&%éﬁ an ?L %#/IL% }é%ﬁé?\lgét of the 1gvent10n
&l be dé%u%%{ iﬁélﬁ&e ﬁn’é&&llo&ﬁl%l antibetitsedgaingt edlesutface molecules

identified by the above-described screenjng assa r
il bt naiaod pEDAS Gntesickin- Ul e N 153 By Gosa
b RS oA e S h it

BRAN oA EnSIT AT Rardt@sdngd id wkedtin b(ﬁﬁlslhamﬁwﬂh ohdsl er more
vitro or in situ assays described herein. _ﬁ%%g
Efrfesa) i RMBMOSTPPLERSiAg BEFTEY, SURSF 23/4YCHg B?ﬁnsf‘é’r cti VI ty

of an , JJL-22a Bt
o VU RS B RS £ SR SBREM t crin
Biitothé tEmBink @ adhitdttaden of thedlit2] antagoatstowith bwetherapeutic

descri bed_in: Current Protocol n | nunol o .Ed b
gompounds| Jrlggq@ er@pqum@?tuﬂxgggqunic’@{spﬁ or’\%qrd‘m)reg%ddl@ ﬁéﬁts

e e

apter 3, In Vitro assays for
Efusgated apdppoofiriatdr imare m&eﬁpaa@:@hamgu@ﬁl preparations.
| munol ogi ¢ studies in Humans); Takai et al., J .
| mmunol . 137: 3494- 3500, 1986; Bertagnolli et aI N

gﬁ%@g&%& 1706-1712, 1990; Bertagnolliet al.

ular Tmmunol ogy 133:327-341, 1991; Bert agnol li, et |

al , J An dxemplroy melhml ﬁev defectitgdhe pryencems AhteACEP! Hyi-22 prpiein or
b4 om a test

SFRRCERDR e pats gl SRRy ol e Yo Bom a ts

REiecteat centaétid %ﬁﬂéﬁﬁ&allsﬁmblédﬂth akdipatind drmntagentamapable of

t hose descri bed in: yclonal T_cell

detecting IL-22 protein or nucleic acid (e.g., mRNA, genomic DNA) that encodes IL-22

protein such that the presence of IL-22 protein or nucleic acid is detected in the

biological sample. A preferred agent for detecting IL-22 mRNA or genomic DNA is a

labeled nucleic acid probe capable of hybridizing to IL-22 mRNA or genomic DNA.
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stimul ati on, Kruisbeek, A.M and Shevach, EEM In
Current Protocols in Inmmunol ogy. J.E. Coligan eds. Vol

wa2@p/o0d912. 1- 3. 12. 14, John Wl ey and Sons, ToPOHUS2004/020833

1994; and Measurenent of nouse and human Interferon g
, Schreiber, RD. In Current Protocols in |Inmunol ogy.
Phdmucdlat hgidbresbscan ¥6) fol edinplb, Bfull-16ngth 81.-22atunleW dadd, such as the
and Sons, Toronto. 1994. Assays for praliferatiop. and
eolqie peidtof SEQW BP: Aeprr Bpeneitios Parien f 3p Abpsinyeieis acid such as
e ' e | I 47 t Ak 1 dp, .t I; i
%%(Iz)iﬁ & llelgn%hﬁgeo?f %Jﬁa?tgf’jta%g i{q}rl ?ﬁ’eﬁbn%rgrhlgzﬁ%gn Zsélﬁge%g thand
duffieiehteolspecificalBdiybadizy under, stiBegenscondit®ns &mb.-22 pgYA or
P.E I ' . .J.E e. : .
Esbrge P Eb OS5 b b Sl ey S o
%%agsc TRa98te, 1991, deVries et al., J. Exp. Med.
T1205- 1211, 1991; Moreau et al., Nature o
336: 620préRPred 2988 for@etetibe LigER peotelnl is an Patgrpdy Ngpable of binding to
cad. Sci. U.S. A 80:2931-2938, 1 ; syrenent of
fFoad arcia: PRHAHIY AL 81 OGR Ve CelRER ooR AT e anpe
FE19818RA 8r inBrd pTERAMBIL Sonodlobale - An irfkd: b@BLA§Uer a iY@dmént thereof
pp. 6.6.1-6.6.5, John WIley and Sons, Toronto. 1991;
&nd.-t Fateor B(ab")2)Rewbe usadt [The seray lalmled", with regard to the probe or
83:1857-1861, 1986; Measur emfnt .of man | nt erl.eu&d n .
grpb.odge]ﬁﬁ@t@pc:iedﬁp ,enqgna}@ﬁq)ghquc,t 'c}pe}mg:pg ,pr@e(gr agHBo y by coupling
{4 R si i thé BrobBTBH BRKIRELY; as well
G154l sk LS, FIRLASELAL Db SRR, sy o
Bolirect 17o¢longtod thel99be ovivibudy b tactVityrwith @nether teageah that is
Interl [ - G ett A G tti,..Jd. .. Cark .
e shed, iR R e IR s o ALKy antivay
llﬁH% N9 RekcenttyHateldd setodad@intRidaly a¥@ bnd 14bBlinSofl3DNA Frobe with
Johnh Wile ana, Sons, Toronto. 1961. Assays for T-cel
biotinsucle fpbitses be detegied withSluorgscertilyipbaled sepiavidin. The term

nong. ot hers, , pr.ot ej t hat, af f ect - . 1
Al e B G a3 s o
PRASH 5t PAOldIf Altibucdcelll @né Yinlsi pieseit wilhiataisabject. That is, the
i nclude, without limtation, those described jn: )
duieetéon mpthet o€ Blednyantippembe gy to detepilly22 mRNLy| nrefain, or
A M _Krui-3h : . i -
BB IR b Gt SHRRR R oo b PR oSl i v
kdthBige6d RN ceteCdagRIEr223mRINA Mclude Nartryshftoididdioseand in situ

Lynphocyte Function; Chapter 6, Cytokines and their .

BUPR G o e db Bl Sonigvp [ et PO BRI (RdHB e linked
y i I i : Sl and USA

SRR e b SRR MesioribRE, ilffdnopeRfaicibiond

1T 6flddresceh&8 1n v'ﬁak@bhm’_tlual for dgtectiommfdbt22 genomic DNA include

Basinsn i aieelins o Ny B aps P ton of IL-22 protein

iix#dh&’tfet inab @ty intd' £ sutfett hil4Belddnatien apph@bodfhBocoahHN, she
of all references, patents and published patent o
appbodyatandedatsiadedith arasiefstve mankes wheps piesance and logation in a

|l as the Se nc i sting, are i rporated herein
\gke}bJF“eth@P(t?ﬁ?SFGC%W%E%J@%%%@@%icslnfd&lg%t i fication and
char agh ehé 2abbditeat, tid KIo®gichlsaz@le contains protein molecules from the

test subject. Alternatively, the biological sample can contain mRNA molecules from the
test subject or genomic DNA molecules from the test subject. A preferred biological

sample is a serum sample isolated by conventional means from a subject.
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A pol ynucl eoti de of the present invention has been

identified as clone "IL-22". Cone |IL-22 was isol ated
wa@ewsndispy to the foll owi ng method. A nurine BSTT/WE204/020833

identified froma nurine cDNA |ibrary nmade from

spl enocytes activated with both ConA and bone marrow

der i ygdnS8EHMEdEmER! the metiRis Eathatasvdl testthihingch cmitrol
net hods whi ch are sel ective for cDNAs encodi ng

bidegiealsdmpleiremasopielsublest, copipctingghe sonfzy saaple Wit compound

murine EST s enc S0 : [A-

et Gl & P RE 22 RS R R Ao Rig N, SRR the
ﬁa@nmm%@feiﬂ,h@mrdr@enMNmV eafeetdd n the biological sample,
significant honol ogy to interleukm 10}%EL-I % I.n i
apfl §emping e |pagsence ¢ Thed? MBI SRR QT EENQRHC; AN AR dhcontro

s?ﬁglep\flf.tﬁﬁ{’esprg@[lge &GOS i?&%geﬁg, Vn\g%‘ﬁ%%ﬂ’%@ﬁﬂnﬁJ‘ENfAeﬂi tB&te8f sample.

Ne nuri ne 'sequence tha onol ogy to EL- 10. ]
Tednwntion alsopntompssdsdiits fopddtédtiogtthopresanca of HNAZ in a biological

library derived from PHA PVAstj nmul ated h n PB

SPIDIS, 8 CHIPLR, B GRAFED COPPRTcGh|PFEA 0B IR /ATy Probe or
a%b&@% cﬁﬁ%#@ﬂf:&‘et&ftin e PPRoRIOSGURR NGO d BiBRidahgimplé; means for
was ho og of th

murine cDNA. O igonucl eotides
dvesrminiog siter anctud of Hod? irnibe semplenad weansifer grappariag the amount of

hupan ¢l one and  used to.i.solate a full- :
WrERS o SR sEEdeht oF S Aefodgiidr hofRR be piifkd in a
SLHaBR ceh@er. TRk damBirthbecoRijirise enstiadting foengingte kif toaletect
secreted protein (also referred to herein as "EL-22"

Ibr22 piotgin opnadlsisiagidof its am no acid sequence

indicated that it has about 23% honol ogy to hEL- 10.

Based on the putative receptor-binding notifs in

$dredrihd RE@{sotifs i nvol ved w th anal ogous function

have been proposed in EL-22t hrough conpute del.i ng. losical
Theselkg @tﬁg@lﬁt_%é‘?séﬁ‘éed&?er%E@rE ?{@dznfa B Foe%?mnqglgo ogica
%@1}!@[9,”&51%]'59@5&8 %:‘pqggtog é’gﬂtg%lg g)rotﬁﬁg f(frrh@%ﬁ—ﬂﬁ&i gﬁgat k@@ nin@; to raise

eveal ed that EL-22 al so
athvioliet or & etiditamothey ahrsud rebpomsé;cg e raigent @nclpding thst lnkbgled

BB T IBEFoP SET B S SR P A AR o e

fé%%]%%tt})in bij1bgical MR AThdRadketsGos BUBNEAVRICh titoblespbading protein
protei’n correspondi ng to the foregoing nucl eoti de

mageferentally exppsed Githencoppi@utipeljor 2t a E(gﬁ?}prestgge of tissue

B A Lkl B3 AP PsFbl Bl comte
NRESoff GaeRAdDYTHS aEb@Cek E1be@iidtiveippsndudtdxanple? 2arc Dised to

I'n appropriate expression vectors. Transiently _
saregrsios @@Ietuie@mn@ﬁw@e@g@ gibiiopT At of Eh@bé%dm g interaction.

expressi on veet.or i di t
e AR SR URE S, B eyl TR Bl oped i rosen

£dB @r kh €omeuii®r @inghdryiaAxaiohab kesebich pf@bictem ne r eagent

G bco). Interestingly, COS cells which ress -22.. .
vere dibodsdar pesforpng he nessHsied AN Are W%fﬁ‘?oﬁ”ﬂ’ WE‘T%SS skilled in
| ' MBSy ARA ik es "Riblecul
LR SP- Sl LA R Ry A By ared
CYérikg:ne L labdratoag Manuialy, 2uf edslC Sl Spong Harbond eberatpr Pesss,

%ggllb%/gc;k? J o{EFC %lnltscl‘l %rsl’(? If?l%/[agg%\sl\%gs.,t fb%b, and "Methods in Enzymology:
Guide to Molecular Cloning Techniques”, Academic Press, Berger, S.L. and A.R.
Kimmel eds., 1987.
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al (2000) . of Inmunol ogy 164: 1814-1819) upon exposure
of that cell to nedia conditioned by IL-22- expressing
cel | sThd fctipighiof T+22phdsptibediésadfithainyéntSiramead antong other means,

i nduced in non-transfected CCS cells that are treated
O mRaguredby hedelewingmpehedsophoreti c anal ysis of |L-22

pr ot eS %’@‘ﬁééﬁéﬁf)& Ifl'ﬁrgl 21% og ?lhﬁ&%@é Ao RitGehdudd, Refhout

descri at "t he expreSsed protein
Baitatien, ithosa desoniped of: Sizes Prdtpees nehmmmﬁolom-ﬁﬂdm I &d Coligan,

SRR IR Viibenlidh, K SRS el M Sl Bub GrepnsiRitlishine

k@s&%s@nﬁhﬁﬁ&y—mgﬂs&bﬁ% (@fqa%fer B oo Bda§'6 EdraViowRi IgMhphocyte

speci es seen I n unt r eat ed . This is consistent
Ridtiop rSObaééngagtmo”éﬁnawno}og&/%mlgs inHilehansiyHerewann eftal., Proc.

Nl R S st 74 Al 08K TS nt i, oL =

ﬁ%um;éyﬁﬂﬁ@z 198rd4 @t a19 7- Bémudd di 3657 56478 7af 1&‘5@1&@1 et al., J.

Edman N-t er mi nal sequenci ng determ ned th

Kmmelnéﬂ; h3iE3494-8 50, ﬁﬁg@r’léak&et appl. hngruaph 16@ép§§1% t1ﬂ88
g%B}T;"glg :egl 5'16 P% rf?a% tACQ&] 5%4 Tj)% 25‘@4% pﬁ%s 9@‘1’] ﬁ%ﬂrﬁﬁgﬂn etal.,J.

on’vectors were crea

inSluh6li. nes: 1968—[190’4 M 982 avdd edalF I Al pndlofiEs: 1536@1 132t heB5; Takai
N-term nus of the mature DL-22 rote|

BrAing. EmEnLol T AT AR, 1 CsBOR TG & HGIoRNOT 22199

T Il a 1
(SRS AR ESAC SRS EIOR Bosll ol omanice

Th&:327- B0 1 cBrst eicdl s J. \Jﬂnminwtdd3t3@7%f3@%2 el99¢abl y

OB AP i -oeep e e B BB oL ComUBSE BT RRRgiching
f(@fucg N8 Ghdnty, lamodd oifers] prot8it k@ x{vidEla8t icBR degident antibody

anti - FLAG ant1 bodi es), and for purifying the protein
fresprmses Ao thao afett b Eh2(puefiley) inglude, veidion) llmﬂam tise gloscribed

db h
Rbaaipe R, LSt 142058 Jop, I000 B 4 B BB Hlion. 1n
hirdVERIBottyGRbiscti o OmIead, IS0 ﬁn@Brﬂrﬂsw?ék MR Guli’@li’tSBPom&oﬂs in
in activated Thl and Th2 cells (see, for

Syrivaclegy-diE-c £1998ganSssi Yigleh PESSHA- har1a, Hohn Wnﬁy and Sons,
hmmmg Qol ogy, 21:263-85) indicated a substantially

9 ével of expression of EL-22 in activated Thli
cel | s Miixad lymplacyievaicidn TNLRaistays (whizh yellsdankify, among others,

EL- 22nmRNA [.i sh t.ecti .
REapS ot REREA B PEEOIDS, B 90 SRR T apthopt
é@ﬂﬁ@ﬁ%nrtgﬁ&g&%@%lr ECCﬁfr&ﬁllPlratog’dds %n%*[ogy,qﬂﬂys} E. Coligan,

ment of |L-22 reconbi nant
aﬁdMl &ruisteeky BcHoMaggudies, (E. M. Sbevedhi Wi Strobet.i Rib. GTeeae Publishing

dor i | L-22 t.or was Jde

Sesiefng bbbl getensiect Bovirh. LS MobgCl bphocyte
I 98609 11308, Erhptel 7Minkmddol 6EDtuL 8 SiTBRnank)t Takai et al., J.
Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988;
Bertagnolli et al., J. Immunol. 149:3778-3783, 1992.

Dendritic cell-dependent assays (which will identify, among others, proteins

TH
=

expressed by dendritic cells that activate naive T-cells) include, without limitation, those
described in: Guery et al., J. Immunol. 134:536-544, 1995; Inaba et al., Journal of
-52-



EcoR and Not! di gested adenovirus vector Adori 1-2.

Adori 1-1 green fluorescent protein (GFP) construct
wor®sdespved by di gesting pEGFP-N  (CLONTECH PCT/US2004/020833

Laboratories, Inc., Palo Alto, CA) with EcoR and Not!

and inserting the EGFP into the EcoR and JVctf 1sit eof

BefinednMeBRIf LBSOCIEY, $99E Mackanid itat, hyanmltoé frsinugology

restriction digestion analysis and se
lémm1ﬁ9@9,t1§9mglf¢rgadqrwealpﬂéwb% @@Bﬁ@gﬂf Nﬂe L@ 255-260,
%ﬁ%t &DI}IAJS‘ nrgal% \ﬁr(ﬁf)g)a 6 -hy4dd f@%‘t}ﬁmﬁg at gl\é'gci&lce

ear noter an enhancer

ml%tlf%s( DHS&Z Macﬁﬁ;@MlahaIwﬂ&di efiBxparingenicd Megbicioe 46%d255-1264,
honol ogo reconbin on jn a hu

lé%éﬁ&%ﬁw%kq% ah elpugagl of f%ﬁllﬁlé?a ’o‘esuﬁé%}r@“ﬁé’ﬂ{%gd L7 pg Ipaba et

A! p@ﬁnm;m@a%ﬁ&ﬁgl RREicHebFEOsENE40, 199! i fied on 293

celTls. e

Irus was rel eased frominfected 293 cells
by t hkseycipe lyespluicyterssedealtapaptiosig (wiiek will idpatifn gmong others,
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Igﬁ-l}) {ﬁ’(ﬁ@os%s? 1r?el@ﬁe %utﬁﬁhﬂtéﬂ@nnmoﬁb @sysbel in: Darzynkiewicz
cero

was added a concentration of 10 ééand t he

atial. u@ymtrsﬂaﬁ@a e, 19%@‘@%@@ Pt ahs &eulyaia /iG39s0 A d993;
har act y4 fozt h r e I
CORETRT B oGy RSSRBER RAs205] DS AP ASC coll Bs-243,

®AS HhEHIRMUE, R)‘ﬁﬂlaPGRIIﬁﬂlathgﬁ 145:4037%4045; 1S9 Fhmai et al.,
sequence ana%%fls of the IL-22 odlng z@glonln}d 1
Ciiomstra 14i8941897¢ 63; Sjorezysa ¢ipl o Iygmpfiqriag coygpal of Uncology
Fﬁ? %9%”@?5 adenovirus encoding m L-22 was injected

t g1 vein of female C57B1/6mnice, age 7-8

veeks Assagntorelrotains ehat énfbienetlealy mw@\l‘rm@osmmﬁnigand
GFP or PBS/ 10% g

f h t
desigpmet @c@gemtﬁceél?gfatvaftﬁsﬁféd"eﬁrﬁ@%&Ffﬁl?tecrabeg‘éll" Blood
gﬂg?ftsl;lgﬂgg OfinDeMRL, @emla? ah@Aslogen g5 chend s1t99y Galy et al.,

was col I ected by cardi ac punct
Bnmﬂcssmgomns,elﬁ%dmhact rabthr@C IX&i pead %qan§Aa‘$$d7548-7 551, 1991.

-?—: ;; Eéfq%ﬁlsa mr%ggrg% @&%%113(;(@% rreed d& Qnﬁ%@&g%ﬁ%@ﬁ%yg are tested
Yﬂ ﬁﬂqﬁl@u@(ﬁﬁﬁ il ABHelSRT leRarhpIE, tbldéte@mﬁiel‘tbd: e@macﬁx@mtﬁ or side
o

gi cal Effects |L-22 The i munol ogi cal
effé@s: obtraatment-vgith sshen;agoss tAltpanasiyelyn RodwialonypgRnts are tested in
CO xt by.vi.ral int.r of nurine
F‘ﬁ.’g O, PHhgiT BITO,Q 1 ggﬁ g%’??g;ﬁie%{:/ré%éag}e%\?gé used to
express a cDNA of nmurine IL-22 in 8-week old C57/B6
ferrale mce by inj ectlon of 5xI010 viral particles
g Bl Aods SHRZORH S|y, Test mice were

sacrl fI'h \?hl(?f aﬂrﬁi %124 n%éﬁi/s% o@ﬁrﬁ ontAL£Ebd MBagkiéIby the following

corrpare contro ce |nJe ed wth buffer only
efiecthddsh adenovi rus expressing green fluorescent

GEP) : d.that .
SLS f) |e IlAQSéES}’g def T+ éi/_ﬁpr aé'ngqﬁ:y];ﬁ H}‘O&%faé]ﬁ%l ér\llﬁ}zc}env%ttﬁout G1aatbh Brose
gﬂ?ibfaa ﬁ?@draénﬁ%&&%%eiﬁ Tnddfo gyl BEbY Ak, @xipassaed. Khesbeek,

nuri ne - Absol ute nmean wei ght of the spleen
\msi Necgas, @uvb rshdazychlw Strabarj Rudr. Grganghublighing Associates and
i.ncre

Si?lvlﬂey-}nté/rsc1e:n<:e (&%g}gjtero 9 I(rjl%yltro ‘assays for Mouse Lymphocyte Function 3.1-
3.19; Chapter 7, Immunologic studies in Humans); Takai et al., J. Immunol.

137:3494-3500, 1986; Bertagnolli et al., J. Immunol. 145:1706-1712, 1990; Bertagnolli
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A gross generalized atrophy of the thynus as well as

| ynphoi d depl eti on (observed m croscopically) was
w@ppanensy7 on days 7 and 14. An increase in ki dPelUS2004/020833

wei ght and enl argenment of the liver were al so

observed. In addition, there were a nunber of

danatal o isahuidegCi3s: 3134 1ve9% ; Bepagenili, @l dhymiunol.

i ncl udi ng decreased erythroid para éerg g@ od
Hé’lt3776037%§,,19\98h591”6ﬁpﬁ, ahﬂdhﬁ%la%g? 't ‘ﬁ}ég Pfects,

t aken %s%gflteol? %{/t]tq)kin@%'r&ﬁltcﬁgn an&ot olifbrﬁtﬂﬁ"l &f@bl@h 2ells, lymph node

Fur t he ere'was an increase in platelets, as

ok lor 88/ mARyien dichaiewithotHanitdticnethbbodascriledd incBelyelodael cell

to an increase of neut hils. | i ght t hese. _

BRI, | e veHe roblndd NBous TN dn SRt BRaI S fgmnolosy
S cdV N J1191123L 892118350t 118§ ARESShsCROroal. AD94; and

{'ﬁé@&%}gledg\y(@ﬂé&ﬂggr}e mar row, A polsgﬁlf.bl e _cause for .

Mehsurémerttio6 monssarst hwnal Intarisiretnl Sehreibeio Bgh. neuriceridagrocols in

or gut. Furthernore, there ' '
oot Sy gt s, v L Bty Bt Bt vARS] A8 EpTrerpre
wum anyloid A and fibrinogen |evels, which are

I ndi cative of an acute phase response. Analysis of

| i ver AR Enomeliferarion end diffarentigfion ofhengppoicitpnd lymghopoietic

PRTN3 .and S . (see Tabl i :

S Cdng Ak SCOT PTGy Bes® dpsep P Mk el A ERn and Murine

mt%ﬂdﬁﬁin 7 ety EhteleuRinsd, B'dtl@fxﬂgaﬁg., Dﬁifis,_el.gpmd_ Fipekyg Pal.iTnyGurrent

a decrease I n urine output and the | nductlo nal.

Brasseatain rammokagyphE Ghidoligan adfe VBhS Bbyﬁc-é-iléﬁ?%géefrosa Jiley and

ggnsdlf% dn 0.'1?2[ ;etﬁ%i% gféll., J dE)(}?SI\l’IQd1 18992016 £29091  MidRau et al.,
resent 1 € epltﬁe ral cells of the renal proxinal

Nabige 3361606592 088 deteentergerat tkrPrad iVath. ficedtScarl SEA.

P I L

Eﬂg}ﬁﬂpﬂm}&lwmllmghn%&q PR 2360 S A8V pp. & 21E%.8, Tohn

reparation and characterizatron of anti-IL-22
WiteycdnairSans,aFrstoqrol 14910 Satithat al. Heyde.d¥atl. kisadcicarass-And

3K S Pk BEb e fntF pp LB FR bR POMHEITE., Giannors, 1.,
S5k § \ccatd Phimed RPITE Id CapleRPidrbdbsd indlmpamblogyhi. BdianGoligan eds.
a

finity, CIA efficacy and neutrali zi gl%ﬁspeci ficity of
Visih dchm 16l 5. Aol BhleysmpSons, Togonto. 1991 sMgawrenpn of glouse and

| | hi, ck | . i h i d
It B BRSAS AL LS RISl 8 T o
8 redlt PRotb&IIET MSnilpld8r BER.2€ohban &1, VAbE A, 6.1 Obhn Wiley

and Ab-03 , resBect ively. Table 1: Antibody bi nding
apespns. diorgnto.dfPlni ty and neutralizing activity | Rat

00 A, 89 EReyB OA U ons cron
Pebtyink ot bif@it AT deblisterdetiomnasvorlbas/ diteatT Woll séfects by measuring
%@;ﬁf%ﬂﬁ@&éﬁ@h&,@f@éﬁﬁﬁﬁ%&é l\xliélloﬂglinl\{lqa ?o%, H‘l%gg Hescribed in:
Current Protocols in Immunology, Ed by J. E. Coligan, A.M. Kruisbeek, D.H.
Margulies, E.M. Shevach, W Strober, Pub. Greene Publishing Associates and Wiley-
Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function; Chapter 6,
Cytokines and their cellular receptors; Chapter 7, Immunologic studies in Humans);

Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 1980; Weinberger et al.,
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Specificity n Affinity (KD) for 0.54 1.51 68.1 0.1
IL-22 (nM by Biacore Effect in ELI SA Enhances in

w®k@skeosp bot h Enhances in Bl ocks in based asB@lUS2004/020833

| L22RELI SA; EL22RELI SA; both bl ocks bl ocks partially
in partially in IL22R/ 1 L10R2 DL22R/ 1 L10R2 Cl A effi cacy
@0y midmivb desibs AL Bt oPgkabesili, 1 Clmrheuh ¥y HD4e4Hi000 PE86; Takai
Ab-02 Distinct from Ab-02 descri bed epitope Ab-04
q;@}-el-ﬂnmé@@}-illﬂ@éoﬁéﬂ%i }¥88i ndi ng specificity was

eterq. I '
eL- 220 S storE o A MRS A ho R LBt Cthe contents
(?K%llcﬂefd{@icb% pahtseint] ipeblished peteat agplivaiidns-cA2d gsosghownthin

able 1. The neutralizing.specificity was,detern ned
appligatins a3 well f‘hﬁleaSSFlP?‘lcﬁ %&t&lgh%teé?&qr%‘gaﬂ?ﬁth@eﬂlh ’Eﬁ? rence.
STAT3 phosphoryl ati on nediated by 5 ng/m nouse or
human h/f tagged JL-22. Enzyme-|inked i mmunosor bant
assays (ELISA) using bounBEXAMPRESDL- 22denonst rat e

é_ggggtgqe'pe Et?lél'lﬂs e ¢ i clogg ; nl\/: Lor
addi tkoﬂ'bé}trﬁlcfe%ﬁ@éi

al so bi'nds native 2 secreted fromT cells that
Glone Thewasisolsted ecasuding ththgriollowing meshed v pairingdet loyas

The.ElL-22anti bod h1..has be

T e T S R e e S N e

@6h A \thil Yorh @iartbWeletiyéddrdeitic Sel. EBeNES Biva idehtified using methods
saturating conditions (1 nM. The binding a{&fi it

whioh agy seleativa fien RN eens Bogistrd OGNS IE Uil Np- $336.637).
)f%?m%%tng "EM%Q?&%& %ﬂs BLedGB rifqlﬁt@ a*i’t?ll—gér fh AMiaOiode Bbm the same
n respectively. Under simlar con |tg| ons, the

EDNA Higrasf. f Amilysys off thé ssmandelof2Re foorink olvae revealed a significant

| L- 22R- Fc/ TL- 10R2- F¢_ ¢ | ex and | L-22BP-Fc was
BE‘?@W%W?@“B’@‘&Q &%‘Wand 3.37 nM respectively.

The e ' o ' UdHePOR prites

b1 el SRt i M [RATIEGfht il IO prlbse vere
Exastqotted Dasddaipowthefz giop loé te: mEsipy seguene thdt showedphermplagy to IL-

d_yecept or.. Expressi of I.L-2 it
AR rr RSP onu b Taf i agEh Sk pBmaa
BPU R BR e T NICE pRSdub&Da PBR-ft6ict bR signifiebhteize. nalysis of the
human and nouse ti Ssues. The experinents reveal that

becuefcenefshe RGRrpreviuat cordiumedithat pr wasehhorgelog of the murine cDNA.

Oligonucleotides were constructed from the sequence of the partial human clone and

used to isolate a full-length human clone from the PBMC library.

IL.-22 is a full-length human clone, including the entire coding sequence of a
secreted protein (also referred to herein as “IL-22” protein). Analysis of its amino acid
sequence indicated that it has about 23% homology to hIL.-10. Based on the putative
receptor-binding motifs in IL-10, three motifs involved with analogous function have
been proposed in IL-22 through computer modeling. These are the regions of SEQ ID
NO:2 from residue 50 to 60, from residue 63 to 81, and from residue 168 to 177.
Analyses of databases revealed that IL-22 also exhibits similar levels of homology with

IL-10 of other species.
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low | evel s in human testis, lung, prostate and

peri pheral blood |ynmphocytes (PBL) as normalized
w@gasnesItont rol actin. Mreover, sem -quanti tBCT/US2004/020833

RT- PCR shows that IL- 22 receptor is detected at

hi ghest | evels in the human pancreas, and a | ower

| evelmeigucldd@dé bay@Encel STUESRI R @Sesestky deteitnfitedisdeported in SEQ ID

ki dney, heart stomach, testis, salivary glai1

Lrlg g@d inglugagis pely6A biedsTha aminajacisksavIFe oy e(njlirr F7/gotein
HEG or . sh

cgrfgfter B o R e RERS s BAESS Ll DEQIDIRO

expression in kidney and enbryos e8.5 and eI9 Exanpl e

7: In S|tu hybrldlzatlon and apoptotic stain for IL-22

SEINL emzablon 9f Haee PEOWIR, | |- 22 protein and

rece gf@ﬁy
adeng(it:/ﬁgi; B@@Z\rz}g?@ g{gtl)lg%?ff >3 (s/g\ eté'@uﬁ%ﬁg'tﬁ qt.2d pibte#d were created

Hyi tp?ﬂﬁcuﬁgﬂﬁfmelmamltﬁsyz mBNApmr afp@rmtezm@r@Shl@ané@tht s
as follows

Det ect
g P 05 Col T U EREr Ol 2 BT DEioTL e been
used B4 flaRé f92b r<5?t¥1fanB} @ffaﬁ}s&f THRRREGEHK Wsre AcddnSplished using the
staining 1 n cytoplasm of hepatOCétes slightly positive

mmxgm:iaylymaﬂahlwbmgéq@r@namgqm (Gihsodplitierestaighy, 41 erjls which
&msgﬁ, g?l V}S‘frngT\%g%]t t%s'lgn rul(re%flggntrlllys e?dcﬁ %?%\r%eholes in the cell culture
28hQRydY MEs @(Sﬂdi@oﬂétld)@%aﬁsf@aydi COS @lisiveg usm mdeup:inalsate

of proximal and 2 hrs.: staining.in cyto m1

painenie a1 S22 HIP W EH PP 40dySATCEN Depigs ghoved that
@tg]; ? %ct;(? | e Lﬁh%g#ﬂr?/lgﬁht(gﬁ v'afém m'_éelehﬁe}smle%glaﬂlssue -derived cell line

unction, parieta
SQbitiee mdtdﬁhag@thkmqlwﬂmem(MES 13i begt, !Dupmsltltn atal BOMRA of

space and sone e cells

Phmoy o HERT TR TH) Breneanrani ral § e EpPufbitd by w2
%&p%st%al L IRYI B difioh gﬁb?ﬂﬂ%@d’!ﬁn'&@tﬁ ﬁs'lﬁ&ﬁfée@ln hdietriafected

|ng I'n cyto proxi mal and
CQrSt detio ohexdl aitel tmayeq witic 1182 prag¢ioner ul ar tuft cell s,

Slaflt glﬁﬁcﬁgglglq?rétlcog aﬁ nel %rggeg}:@e EH%A 9% tﬂé trandtEcted COS cell

ﬁés e@&‘i@ééltﬂekeﬁﬁ inkHiéR@t e tHeaWpRiskal gisleiméxistelid $rangs of sizes.
to noderately Day 14:. staining in cytoplasm
iﬁ‘feapnclmqfﬂOSpdsqud\Ié -3 nraicir wihiN-BRCRATE paﬂ%%é‘&cmpwgm

G § Sl P ST IRl . B B gC iR molccuter
%@Wgﬁ?? )s/ée)ﬁ RE uhtre AR O22.1 Tk Mtﬁ@is&ht w&h poqivaerbglycosylation
events which may occur at the putative N-linked glycosylation sites identified in the
amino acid sequence of IL-22 (amino acid residues 54-56, 68-70, 97-99, and 176-178 of
SEQ ID NO:2).

Edman N-terminal sequencing determined that the N-terminus of the mature IL-

22 protein begins with the residue at position 34 of SEQ ID NO:2 (alanine). Expression
vectors were created which fuse a “6x histidine” affinity tag and a FLAG epitope tag to
the N-terminus of the mature IL-22 protein. (The added amino acid tag is given in SEQ
ID NO:5 and has the following amino acid sequence:
MKFLVNVALVEMVVYISYIYAGSGHHHHHHGSGDYKDDDDKAPISSHCR).
These tagged constructs were used to create stably expressing CHO cell lines and
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mldly stained Stomach VA 6 hrs.: staining in
cytopl asm of basal chief cells was m|d Duodenu N A 2

wW@e@s300089s. . staining in cytoplasm of enter ocyPE&r/DszN4020833

brush border was noderate to marked and Jejunum
slightly positive in the intestine nervous plexus

& &lsledily Bxpro@i S €0/ e ikl rhBliagd Prevdaat #Eorvahidnt Means for
LPS-treated nmice Tissue LPS-treated m ce Liver 2 and

ﬁrf:t;eztiﬁgéLavr(b}gg anti-Ghis anjiboegiew SR BT-AHé paiikpdjese andder puri?fying the
S t . | 3 .. . i . . .
FelsTblghe T ioned Hief it P SRR E 5 ftolch purified by tis

@8 lftom It MRy sk pReii@ GOH LAl linsstoaiii usgd vaimdatd $iat-3 mctivation in

noderate in the cytoplasm and nucl eus of proxi mal and
MES-Bt callgbul ar epithelium Henle's | oop at the

AP L OBkt el e, o

pari e owran space an ew en ella
eeinse, Sacared 129D Epraghr Semingts @i himgnoputiologp L33 GH)

DI oRelam B AP GRS B PTerEIoT T B 8 AP B grls han
ﬁ%ﬁ@%&@ iTRb cﬁ'ﬂss %Héi%ig‘@f J12352 ﬁl@h\'h&li wab g&%)rﬁlﬁfsﬁéd @ith RXMAse

I's additiona etected in small and large intestine,
potertion assaysip Thaefes, Ls?2 sdnduced dutingen adepprveygmygne geponse,

TL-22 rece r n.additionally be upregulated by a
PREGH Wﬁ?gﬁﬁ%2§§%hztc8ﬂ?‘mmne response, such as LPS.
Finally, TUNEL assays of kidney cells taken from

c57BL/6 mce receiving mL- 22 protein intravenously .
hampld Esiahlshmeent of leg?2 regembmantadengvirys vesingand il vivo

gaoxi. ggr Ei Icl:onvol uted tubules. Mce receiving saline
e 'sly (control group) denonstrated no positive
stal E!rne Adﬁiigasg niliting [HPRAL22Y) eedttuatyadddriveti fog digesting pED6dpc-
cyt oki ne and receptor can be induc duri Lhnate .
SR ik BordandaYath eRAbEding (i dOBIL-72 CPRGY FRSRe with
%golt{]! AN g%@%te@ b&erloRir B vdcRr HTIRL -8 Xagh A EabbPRhorescent

ring an adaptive 1 mune response, |L-22 can al so be

brulein €GFPY consiEhét \EderiTed by HigestBignROGIER NIUICUONEECH

| eukocyt es do_not a
Laborato¥ies, Inc., Paﬁo Altor,) I%IeAesrwi'éhoEcho Vl%né R]%tl and inserting the EGFP into the

EcoRland Notlsite of Adori 1-1. Both constructs were verified by extensive restriction
digestion analysis and sequencing of the cDNA inserts within the plasmids. Expression
of the mIL-22 cDNA and EGFP are driven from cytomegalovirus (CMV) immediate
early promoter and enhancer.

Ad5 Ela deleted (d1327) recombinant adenovirus was generated by homologous
recombination in a human kidney embryonic kidney cell line 293. Recombinant
adenovirus virus was isolated and subsequently amplified on 293 cells. The virus was
released from infected 293 cells by three cycles of freeze thawing. The virus was further
purified by two cesium chloride centrifugation gradients and dialyzed against phosphate
buffered saline (PBS) pH 7.2 at 4%C. Following dialysis, glycerol was added to a
concentration of 10 % and the virus was stored at - 80°C until use. The virus was
characterized by expression of the transgene, plaque forming units on 293 cells,
particles/ml, endotoxin measurements and PCR analysis of the virus and sequence

analysis of the IL-22 coding region in the virus.
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expression of the receptor, constitutively and further
upregul ated by an innate inducer of inflammation.
ExanpA gingle ddse 325 1eth'dpadceb ahgesmbinagesienexipusesisoding mIL-22
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aitng hmmfeglogigaldiffeatnbd-22 X first strand buffer
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AT MR SO DF BERIIEHR® TVCEP SR LI ) A days 7
%ﬁ& N Q& £Rdd thalihl Rbiutfan rel&dle thiaNA WEllchiRBYERS Sighificantly
Invitrogen Life Technologies), 2 units E. coli RNaseH

(earedstd Ugtxhn nticd thaTexpresstdtiiesdip] marige Wo22niAbsolyte meangyeight of

Fscipleet s Argrorent Spay B8 e PlnR et iy affrefica gn day 7
Wb bSs é@‘nefﬁﬁz%d%&%@tﬁﬁmﬁmwam g4 BghhBiddeddstion (observed

Bever y, MA) was added. The resulting double strandeﬁl
MScmgzaﬁm}was anpaint An dpys Tl Y- AR G08gase 4y Figusgy weight and

CELTIARUES BE UL 68 0 qrabhege: O 2 10 of Siotkg

yScl ences rrington, PA) were
eqw | ﬁ@d1ﬁ@h bb/erwa&t’d aguibéerad htinredogitl leffocts MAEREL appdrent on

o Baseiongent i ation of 222 AUt bd RupMopin,and
%e&é&@ht GRBGEH LA {880 ng%@@%&c@%ﬂ the@Rfnd1§ €Furthermore,

suspensit on was ad to a final
closte omt naincemsoin flalleds, agvell as Thacreaae in the whils blood cell count due

R R b T
a%kg\%gwe Fe@ﬁor%&,h\@ﬁ@h iNBSatELIMaMBH eFBEs EAELd AtRBS 1eWel of the bone

marrow. A possible cause for this is the loss of small molecules through the kidney or

gut. Furthermore, there was a slight decrease in Albumin levels at day 7 and day 14, but
an increase in serum amyloid A and fibrinogen levels, which are indicative of an acute
phase response. Analysis of liver RNA showed increases in SAA’s, GRO1, OPN,

LCN2, PRTN3 and SOCS3 (see Table 3 below). Other clinical observations included
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to air dry. The cDNA was eluted with the addition of
20 mM of 10 mM Tris-acetate, pH 7.8, incubated for 2-5

worzevanes9Iand t he cDNA cont ai ni ng super nat at e WeST/US2004/020833

renmoved. | Om of purified double stranded cDNA was
added to an in vitro transcription (IVT) solution
194Y i6 o P Werihhetbns oXKmiMab déH e atiodshinoraseAusieispecificgravity, a
5,000 units T7 RNA pol yperase (Ep centr ﬁ;lrtfy hnoI Les he
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i S R R e Rt
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xiéi‘f HoPREE AL b s B G0 e sy R B oS Re e -
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@é&oﬁ%ﬁl nﬁiolyclonal

éﬁﬁ{b%gl ut ed in hybrl d| zatl on buffer at a final

conposition of |X 2-N- Mrpholinoethanesul fonic acid

( MES Moumbélenal (apﬁpelyslpnalev@@hedléewsre(lzremr%llsmg routine
PefetPEh e ResEPad Uhe Mgl BkBealn, TP Hlow llustrates the

GG ey, U, efﬂ&ﬁy and ﬁtutfﬁzfng’meaﬁeﬂmﬁmmqmmheg@)odles
Madi son, W ng/ mM_acetyl ate vitro
mhwzoaﬁ/é@yd RA. 15 Vgl ﬁi;d}%?l%f—‘ﬁdﬁ’?}éf’ i ROl B e dirdcfea

K ¥ P&BNRe also referred to herein as Ab-
(G RULE07 RLEAREPA/ SRR 79 ol ESSIRG o refomed o erel
0B A P04 AL iadd Abel)amretspecttml}gl ass beads (Fisher
Scientific, Pittsburgh, PA) at 450C overnight. The
hybri di zati on sol ution was renoved to a clean tube and

E‘?@% qd [{rﬁfbo%?/ gm@]ﬂ}‘g Emﬂé a@f'ﬁtﬂﬂ‘d Re@atifing dgedtyon

f or nut es o pel insalubl e debris
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Bin@l@Sphat e,| Mutdd EDTA | &fueha8. 01 %0 yweng&0huren d Mausubat el Matuse/Human
Spedificey Wi t h|[rotation flor 5-10 m hutes. Buffer was

Nedu@HENEd T 1fomdushe car tHuntges, ahdoubedilans aouwer e | Mouse/Human
Spebiyibfiy di zed with 180 jul of the hybridization solutign

Affﬁlﬁty@@D)(forrcml ng at {451 60 rpm 68.er ni ght | 0After

Biak&eoved and the cartiridges were¢ filled with

IL-gV@Myibght |i ncubation the hybridi zation sol utions were

EFQPIrAUsANgentanwash D16k in Bofte | Bntasgs mar t| Blagesn wer e
basBRREd Usi|mp2a BLISA:; di cs st ati onI2ERELWANG batht h 10

cycl és of |2laksxes/ cycl e non-stiblegent wash buffer at

250C fol | qwettiallyyn 4 dycl es of 1‘>ﬁ?f$t%’§}‘b¥cl e stringent
wash buf f grit22R3 /ES,_0. 1M Na+| U¢? \n20 and

Clipetiosyant i f(éﬁ\Qﬁ') . Théd I}B‘Fobe arr dM%ﬁ% t hen I\FAr r st

Epitdpal ned f drDidthhentromnt]esb-0d e@HHLC | IAD-BAPE s ¢Listinorfrom
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2ng/ M acdtyl at ed BShetdimvi t r ogeesctibdde Technol ogi eg)
and 10ug/ ni R phycogrythrin stiéptmvi di n|( Ml ecul ar

Probes, Eugene, OR)). After first staining the probe

array was washed for 10 cycles of 4 m xes/cycle
B1nd1¥1g specificity was determined byy ELISA using mouse or%man h\% tagged IL-22

20 microtiter plates. Each antibody showed strong specificity for either mouse or human
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non-stringent wash buffer at 250C. The probe array was
then stained for 10 m nutes at 250C in anti body

W@ ei0aoomse7 ( LOOMMVES, | M Na+, 0.05% ween 20, 0.POBY52004/020833

antifoam 2ng/m acetylated BSA (Invitrogen Life
Technol ogies), 100/ M CGoat 1gG (SIGWA, St. Louis,
M2 aghodmth Mabli IOtTH&t)/rieatrelﬁiz1ﬁg1kﬂecﬁidi@pﬁﬂ\detﬁnmimdthytassbﬁsing the
goat) (Vector Laboratories,). Fol|ow ng t he segon}i

i Lity1f thheeansibghe toain bRy S%%T%P}%HSHB@Y%?&&PN] qcitecfyy > ng/ml mouse or
a it n

T e %&fﬁé@%é@%ﬁ@
ﬁiuﬂﬁésﬂs—yz demwvhdtiatanbatthe niAlgBHf hassh nM:EDear based g@ez;nM for IL-
rays._ were scanneiLlé an Affy

Skt LA e 1T Sy Wdipn o G0 G Gyoombinant 1.

oI Rad NAG, ;ffsosﬁﬁ&wﬁdﬁg’e §ONHREEL IR TCRAS AR HavéRen &ansfected

ar gon 1 on aser for the excitation source and eni ssi on
Wwith dﬂﬁeazedtrwrada vpchmt dﬁwl ILr%ﬂ angibody B8/ ldhas hgen famnd to have an IDso

ban s filt

B TBSTaphih b SRR AT BoB BB AOPRE Rt Blegne i

]é MK u@{gaﬁnﬁq{g Coﬁhﬁlodg(lanmere reduced with the use
GENECHI P 4.0 software. Each experinental sanp izz

c omloaThd binding affinity Ger) o et aptbrdies APTQZa?nfi\ﬁél 4 fQé iman
anal,ysi s h d I h i

e T

ESHIRYoROthe Ibindien&Sintth af hmﬁﬁreI[nm fercHuineah mnRch/IL-mRz Fc

g;lrg;]r@;?lgl@ %@QBWI’(C%S@%&%@%Q gl Lf& rl\gtfll?lgl gﬁ’,gmrg\% respectlvely The
ng %%‘Eaef c Edlﬁ’gnswmtgﬁﬁit ﬁ@ef&:hﬁlgllﬁg Qks€ BANGRLAfiR] RS hieick&ibed in

con ated average-fold change
slopbethid in BEgahpladd elow. The changes observed in gene
expression of Ad-1L-22 treated animals are consistent
with the induction by IL-22 of an acute phase

E&a08 1&569 E‘%gre‘eélé%f/ﬁudz,@ﬁm&%na&&egﬂo'ﬁo I ndi cative of

anm T ry state I n e treated animal . Table 3

Ad- G ExpradsiGh bf ILAA2 @hd its eoeitor wes @@yfnsed_ﬁ?e\y@r%lantlt@l?m/@Vefse'
Mouse Mouse, Mouse use

AT R PRAT R SR PG Ces Pl el ad ohifaf i mouse

Qg e TSRk mkehik roffakiiat KEDD @r@&&n@@r HNARH&QHQ) & present at very
1300017ClO gene SAA-PS serum anyloid A 24. %P]gL)
as

bove ledolsan duBan testarlung. @rgstase anduperipherad blpod: 11@1)@@*68

normalized against control actin. Moreover, semi-quantitative RT-PCR shows that IL-

22 receptor is detected at highest levels in the human pancreas, and a lower levels in the
liver, intestines, skin, thyroid, kidney, heart stomach, testis, salivary glands, adrenal
glands and prostate. Alternatively, murine IL-22 receptor shows hi ghest expression in
the liver, small intestine, muscle, skin and ovaries, with lower expression in kidney and

embryos e8.5 and €19.

Example 7:  In situ hybridization and apoptotic stain for IL-22 protein

In situ hybridization for IL-22 protein and receptor messenger RNA (mRNA) of
mice treated with adenovirus expression IL-22 (AdIL-22) or Lipopolysaccharide (LPS)

was performed and the results as follows:

-60-



SAA2 serum anyloid A 2 10.0 8.9 10.3 PRTN3 protei nase
3 15.2 14.3 17.1 SPP1 secreted 10.2 7.8 10.7
w@b@spbspr otein 1 LCN2 |ipocalin 2 13.4 10.3 1BCBUS#AB020833
serumanyloid A 3 10.5 5.4 8.2 GROL GROL oncogene 8.2
5.6 7.2 LY6D | ynphocyte antigen 6 6.0 5.5 4.9 conpl ex,

TS

D GROL GROL oncogene 7.0 5.

6 7.2 RAD51 L1 RAD51

like 1 (S, 4.4 3.7 3.8 cerevisiae) GAS6 growt h arrest

ApeciPstectpnaflILRHCyogingmRNA

serine protease 3.7 2.8

3.8 nhibitor 2-2 GADD45G growth arrest and 3.9 2.7 3.4

DNA- damagenduci bl e 45 ganma CEBPD CCAAT/ enhancer

2.3

Tidu®@ . 9 bi ndiuL-pr-ohed mic¢ C/ EBP) . del t a TNFRSSIpated pieer
Livecr pBaysl: f@iping in cFtoplasih & h@atOcytee c e pit ©lrs- g@p@gfnaqﬂo[p&asm of hepatocytes
nmenbesligth @G | cyt oki ne i nduci bl slightly pasitge
SH2- B?Yﬁr?ﬂm‘illlﬁnn%ﬁppﬁlﬂﬁSF@ngl L1R1 ntlerl euki-n—1 ¢ Cupt o+
Sepep Dgys i3 gnd Winsdight staipipe g‘@?ﬁ‘ﬁ%ﬂ‘ﬁl olﬁecf"“rye .1 2.53.3
Dgnnnﬁf‘sslﬂl% PEX11A DPerexisemral—a—2 D-otehesi £ ooy
Heart,  bMfnnoq coapi cor 0 g 5 2 o PR geogenest s actor
Caa—ﬁ: ol\/gxuuu AW o o I Y BN ) N e Jy | LI LT 9. ONCI-g,a}V UO0I1 Ol Z. 1
Kidneys | Dayl: staining in cytoplasm of proximal and 2 hrs.: staining in cytoplasm of proximal and
distal tubular epithelium, Henle’s loop at distal tubular epithelium, Henle’s loop at
corticomedullary junction, parietal cells of corticomedullary junction was mildly positive
Bowman space and some epithelial cells was 6 hrs.: staining in cytoplasm of the proximal and
mildly positive distal tubular epithelium and Henle’s loop at the
Day 4: staining in cytoplasm of proximal and corticomedullary junction, glomerular tuft cells,
distal tubular epithelium and Henle’s loop at some parietal cells of the Bowman space and
corticomedullary junction few endothelial cells was slightly to moderately
Day 14: staining in cytoplasm of proximal positive
tubular epithelium
Pancreas | N/A 2 and 6 hrs.: staining in cytoplasm of acinar
cells slightly positive
Lungs | N/A 2 and 6 hrs.: staining in pneumocytes type II
and/or intraaveolar macrophages was slightly to
mildly stained
Stomach | N/A 6 hrs.: staining in cytoplasm of basal chief cells
was mild
Duodenu | N/A 2 and 6 hrs.: staining in cytoplasm of enterocyte
m and brush border was moderate to marked and
Jejunum slightly positive in the intestine nervous plexus
‘ cells.
B. Detection of the IL-22 Receptor mRNA in LPS-treated mice
Tissue LPS-treated mice
Liver 2 and 6 hrs.: staining in the cytoplasm of
hepatocytes was slight to mild, nuclear staining
was observed in heptocytes, bile duct epithelium
and endothelial cells.
Kidneys | 2 and 6 hrs.: staining was slight to moderate in
the cytoplasm and nucleus of proximal and
distal tubular epithelium, Henle’s loop at the
corticomedullary junction, glomerular tuft cells,
some parietal cells of Bowman space and a few
endothelial cells.
Pancreas | 2 and 6 hrs.: staining in cytoplasm of acinar
cells slightly positive
Heart | 6 hrs.: nuclear staining was moderately positive
in cardiomyocytes and endocardial and
endothelial cells.
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CD14 CD14 antigen 3.4 2.3 2.6 M1 netal l othionein 1
2.7 2.4 2.9 UNK_ AW 24835 EST 2.2 2.0 TMASF7

wWao c@nsomsabrane 4 2.6 2.8 2.4 superfam |y nmenbePCT7US2004/020833

DNCLCL dynein, cytoplasmic, 2.5 2.4 2.6 ight chain 1
SAA4 serumanyloid A 4 3.2 2.8 2410006H10RI K RI KEN

CDNA 2.2 fécéptgr &R@é[ﬂ- QORGP deeRREVE DA bmd’ﬂdrga:gntestme
nmotif 2.7 2. 8 protein 3 1300003D03RI K RI KEN c

gorpach, mmmomm&mrkegem IEB B TSRO @t EF oD, aédltlonally
Di ndi n i n

7 98BS B) RS fei b iy Fb s G RL RE T
1 2. Oridally, FTRIAR ageiye bakidhéyacedls ltalqcetufmm 25BI264niae teoeiving mIL-
Ha2(12szubun|t) | TIH4 nter ha-t.r in 1.8 1.9 .
Fhplsiein Ftramenapsl eshamed 4 f@WﬁP@tﬂtﬂ%&@H iﬂﬁ%feﬁ? Ve ailleQXImal
&s fhiBd BaBDEs1) e
LB AL G REGUgSI0Tp R ORI SE B ronsce
80 p(ﬁﬂi’t@\&{ﬁﬁﬂiﬁ'ﬁhgnOSI ne - 2 O 2.3 5 phosphosul fate
synt hase 2 thio 'E) 181 zk1

These data onstrate that ofh the cyto né and receptor can be induced

during an innate immune response, and that the induction is restricted to tissues that are
in an inflammatory state (LPS). During an adaptive immune response, IL-22 can also be
induced from Th1 CD4+ T cells. Since circulating leukocytes do not appear to have the
receptor, this result suggests that IL-22 functions as an effector within tissue
downstream of an adaptive immune response, as is reinforced by the tissue expression of

the receptor, constitutively and further upregulated by an innate inducer of

inflammation.

Example 8:  I1.-22 mediated changes in gene expression

The ability of IL-22 to modulate levels of gene expression in liver cells of mice
infected with an AdIL-22 or Ad-GFP construct was examined.

Frozen mouse livers from day 1 and day 3 post-infection were pulverized and

RNA was purified using the Promega RNAgents Total RNA Isolation System (Promega,

Madison, WI). The RNA was further purified using the RNeasy minikit. Total RNA
was isolated from human PBMC’s using the RNeasy minikit (Qiagen, Hidden,
Germany).

Total RNA was prepared for hybridization by denaturing 10 ug of total RNA for
10 minutes at 70°C with 100 pM T7/T24-tagged oligo-dT primer (synthesized at
Genetics Institute, Cambridge, MA), and cooled on ice. First strand cDNA synthesis
was performed under the following buffer conditions: 1X first strand buffer (Invitrogen
Life Technologies, Carlsbad, CA.), 10mM DTT (GIBCO/Invitrogen), 500uM of each
dNTP (Invitrogen Life Technologies, Carlsbad, CA)), 400 units of Superscript RT 11
(Invitrogen Life Technologies) and 40 units RNAse inhibitor (Ambion, Austin, TX.).
The reaction proceeded at 47°C for 1 hour. Second strand cDNA was synthesized with

the addition of the following reagents at the final concentrations listed: 1X second strand
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met hytransferase TTR transthyretin -2.0 -1.8CBG
corticosteroid binding -3.4 -2.8 -2.8 globulin HSD11B1

whyasossst eroi d 11-beta -2.1 -1.9 dehydr ogenaseCT/UE10pH020833

eukem a inhibitory -2.5-2.0 -1.7 actor receptor LIFR
eukem a inhibitory -2.5 -2.0 -1.7 factor receptor HPGD
l%gtq{: axvinbest Bt aBeindloglesy, mZdditidahyzi0pdeohseh HNTINAD)itrogen
G corticosteroid binding -3.5 -2.8 -2.8 globulin HAL
ItifesTdctiholegiasid umits of B. mﬁ%bN polymerased @yparegen Life

ochr.o P4. 22 2. 5 ~2..3 -1 o i .
AR R B Aoy RyRssm Ry apdpEinf EhnlldRRY apd 19 upics of
8b1l DS APHERENtThé Fealfibty plocedizd anl SBOC [forP2Adurs. During the last five

I pancreatitis-associated 9.2 protein 00007C21_RI K
RN of DreAeartipn £3008 OF &4 DAoL yepse éféwrg@%ﬁf&f%ﬂ'l% Beverly,
ﬂﬁ%et - 8%%/ derived, nouse honol og 2 UNK _AE000664 EST
28 VSRR NE THREONI NE- SERI NE/ THREONI NE- 2. 1 PROTEI N

Kl . . . TiIRRETHiN #dubld 00T DN ARWHKs Rirified wiliNthe31s8 of BioMag
1300007C21 gene . . .

carboxyl terminated particles as follows: 0.2 mg of BioMag particles (Polysciences
Inc.,Warrington, PA) were equilibrated by washing three times with 0.5M EDTA and
resuspended at a concentration of 22.2 mg/ml in 0.5M EDTA. The double stranded
cDNA reaction was diluted to a final concentration of 10%PEG/1.25M NaCl, and the
bead suspension was added to a final bead concentration of 0.614 mg/ml. The reaction
was incubated at room temperature for 10 minutes. The cDNA/ bead complexes were
washed with 300ul of 70% ethanol, the ethanol was removed and the tubes were allowed
to air dry. The cDNA was eluted with the addition of 20 ul of 10 mM Tris-acetate, pH
7.8, incubated for 2-5 minutes and the cDNA containing supernatate was removed.

10ul of purified double stranded cDNA was added to an in vitro transcription
(IVT) solution which contained, 1X IVT buffer (Ambion, Austin, TX) 5,000 units T7
RNA polymerase (Epicentre Technologies, Madison, WI), 3mM GTP, 1.5mM ATP,
1.2mM CTP and 1.2 mM UTP (Amersham/Pharmacia,), 0.4 mM each bio-16 UTP and
bio-11 CTP (Enzo Diagnostics, Farmingdale, NY), and 80 units RNase inhibitor
(Ambion, Austin, TX). The reaction proceeded at 37°C for 16 hours. Labeled RNA was
purified with the use of an RNeasy (Qiagen). The RNA yield was quantified by
measuring absorbance at 260nm.

12 pg of the in vitro transcription product was fragmented in 40 mM Tris-
actetate, pH 8.0, 100 mM potassium acetate, and 30 mM magnesium acetate for 35
minutes at 94 °C. The fragmented, labeled RNA probes were diluted in hybridization
buffer at a final composition of 1X 2-N-Morpholinoethanesulfonic acid (MES (buffer
(pH 6.5), 50pM Bi0948 (control biotinylated oligo that hybridizes to landmark features
on the probe array (Genetics Institute, Cambridge, MA), 100 ug/ml herring sperm DNA
(Promega, Madison,WI), 500 ug/ml acetylated BSA (Invitrogen Life Technologies) and

1ul/ug standard curve reagent (Proprietary reagent supplied by Gene Logic,

K
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CRAT carnitine 2.6 acetyltransferase AS2 aryl sul fatase

A 3.2 2310009M24RI K RI KEN cDNA 2.0 2310009M24 gene
wWQ3SOW$BO5RI K RI KEN cDNA 2. 8 2310004B05 gene REXAIS2084/020833

regenerating islet- 2.3 derived, nouse "lonolog 1

AW48468 esterase 31 1.8 PAP pancreatitis-associ ated

Gaithedsh@ee MISUIT iy brididaBibh 361861 &€ pre-Rytbidizedatiddtwo glass

protei n SULTX1 ESSl esterase 31 -1. 865% 91

b@ngehan&uemrfm BitisberghoP) M%QIOW?@F%XE&W §§52r9“0n solution
rol - d tu

FsdeParor SeiRs S tbaltd tht M 3hinTEsHC A bfericentrifuged on

High for Q?ﬁﬁﬁfgg g% gél&@ﬂﬁeﬁlb]%%bni alltgﬁﬂmaﬁmaﬁaxcmm@s (Murine

7%Vﬂot\ffém@fr€?,&éé%gquéggﬁ@r%llég‘ilv%g’mﬁ - %498% g fftr
(9% g%%@ﬂ@g[‘%é}lyhﬁp&rsm& 6tV ED P& HRA O@l%@'\ﬂ&nEOPﬁrﬂ ifcubated
at 45°C with rotation for 5-10 minutes. Buffer was removed from the cartridges, and the
arrays were hybridized with 180 ul of the hybridization solution at 45°C rotating at 45-
60 rpm overnight. After overnight incubation the hybridization solutions were removed
and the cartridges were filled with non-stringent wash buffer. The array cartridges were
washed using a fluidics station according with 10 cycles of 2 mixes/cycle non-stringent
wash buffer at 25°C followed by 4 cycles of 15mixes/cycle stringent wash buffer
(100mM MES,0.1M Na', 0.01%Tween20 and 0.005%antifoam). The probe array was
then first stained for 10 minutes at 25°C in SAPE solution (100mM MES, 1M Na*,
0.05%Tween20, 0.005%antifoam, 2mg/ml acetylated BSA (Invitrogen Life
Technologies) and 10ug/ml R phycoerythrin streptavidin (Molecular Probes, Eugene,
OR)). After first staining the probe array was washed for 10 cycles of 4 mixes/cycle with
non-stringent wash buffer at 25°C. The probe array was then stained for 10 minutes at
25°C in antibody solution (100mM MES, 1M Na*, 0.05%Tween 20, 0.005% antifoam,
2mg/ml acetylated BSA (Invitrogen Life Technologies), 100pg/ml Goat IgG (SIGMA,
St. Louis, MO) and 3pg/ml biotinylated anti-streptavidin antibody (goat) (Vector
Laboratories,). Following the second stain the probe array was stained again for an
additional 10 minutes at 25°C in SAPE solution. Finally, the probe array was washed
for 15 cycles of 4 mixes/cycle with non-stringent wash buffer at 30°C.

Arrays were scanned using an Affymetrix gene chip scanner (Affymetrix, Santa
Clara, CA). The scanner contained a scanning confocal microscope and used an argon
ion laser for the excitation source and emission is detected by a photomultiplier tube at
530 nm bandpass filter (fluorsceinO or 560 longpass filter (phycoerythrin).

mRNA were analyzed on the Murine 74k (Mu74K) chip set. The data were
reduced with the use of GENECHIP 4.0 software. Each experimental sample was
compared to a time matched control in a two-file analysis. The data were filtered with
the criteria for genes that were called “Present” in one group, and removing all genes

that were not called either “Increasing” or “Decreasing”.
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n

reTrTaa— Ot Ll 1 U U
RRING si b| e _er Vt h ﬁQie ﬁ anied by !“g-'g ifl' Lly‘l

aPgilt s; prono§ﬁ@@(ﬂ9@r t hema, chaﬂg@t er|7z%d b)}or?avv
swel ling and/ or m@lhospmmotele\ibel ling; 3 % mmssilve
s@RI2l | ng ext endi ngjpocdlim 2nkl e or  wi $8.4 | 10.3 | 13.3

SAA3 serum amyloid A 3 10.5 5.4 8.2

GRO1 GRO1 oncogene 8.2 5.6 7.2

LY6D lymphocyte antigen 6 6.0 5.5 4.9
complex, locus D

GRO1 GRO1 oncogene 7.0 5.6 7.2

RAD51L1 RAD51 like 1 (S. 4.4 3.7 3.8
cerevisiae)

GAS6 growth arrest specific 6| 4.1 3.5 4.8

SPI12-2 serine protease 3.7 2.8 3.8
inhibitor 2-2

GADD45G growth arrest and 3.9 2.7 3.4
DNA-damage-
inducible 45 gamma

CEBPD CCAAT/enhancer 5.3 3.2 3.9

binding protein
(C/EBP), delta
TNFRSF1A tumor necrosis factor 3.6 2.6 3.0
receptor superfamily,
member 1a
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joint; 4 =difficulty in use of linb or joint

rigidity. Thus, the sumof all |linb scores for any
w@ewsnosouse yi el ded a maxi numtotal body scorkCDiUS64/020833

At various stages of disease, aninmals were euthanized,

ti ssues were harvested and paws were fixed in 10%

dgHml i n for hi stigleginednddSiblear af or aed dey &es n)H 7. 41,
decalcified in 20 &,tgw\gﬁa fieind enmbedded iin

paraffin for in Sk ybri di zatlon Usi ng | i ght

Tt 0SCOopPY the Pa mida g ade; STord g
I'TéBﬂod (0-4) to c@ %‘? @?Tﬂéb OY 1t§52r'1sity%g§1d e>§t’§nt
of arthritis. !_nf fnr\/ |nf||fr' es—\were—us f o

@0Bring in additi A4 aH v chang(=s\3rbl at &dt g téhg
i nfl anmati on. sucHOEWOpaRhus formafion, fli brous of tHe
BEXo¥Aal menbr anejpeatisarodlar carti || age2 efosi n andd-dr

subchondral bone phésjenesisifaotor Hilsot ol ogy [gr ades were

SRfIITERRIKS| NY | I ngs of individead paws7 NADB:Sor
I bé@ abnormal igEover ed; T=3l1 qht2 o |ngdgr gt e2,82:
C':-\(J 1z'ﬂtu uuuel ate; Ctﬂ_v:l lilnlu—‘L anCI 4 wasab_hv 2|§e IeTZggt
M \l.A‘IqIC zlllC:; ?‘PC;LI mp F th 'Q,ngll"a I ::ﬂanl zd-?..'fé Zih.ll.l U%é TS

tAectls AN ~f
-<!’\7 - =) DTTOY T (@8

UNKe AV 1248%51,“" ni G ed anti-IL.22 b dy chr\,‘i@
ENGSFT cant |y dect@asaenyianedns rel &Pve to8ni|ce-4
adni ni st er ed cont sopetfamiy Meraber 7 PBS (data not
BNGUMD1 The ef f ecldynbinpcyiopidsanic) ¢ |adhdnilst2.4t i|orR.6f
neutralizing |L-2Rghnthdiedy is shown in RIGS. 3-5.
Bady Score 1's SNOWar@h amyIYikicA 4on of 3.omg fol l qmng

2 T i .
T e R

ctt LAY LI U
Fol rat | gG o %@ "?;3595"(?1& sl'osa’:?. 83%5 cozr'
was_al so exam ned A8 e subjected to a separdte
HBORNABREIRK r egi MRIKENBBNAesuUl ts dr e-2hdwn i n |FIB4 4
as a function of ti3R®00RDE8 geneat ed with lcontral
@EBA®dy denonst r $@AAT/exit@mcer cant|l y2.8i gher mean2.3
total body score B]ﬂ(ﬂinglp(t@tetrf eated W th anti-IU-22.
M ce adm ni stered@mntBP) lbedd anti bgdy showed

-lgzll frcantt y dec rﬁé&‘ﬂgthﬁfd@ﬁ ons 1§l ajgve to{m Ce2.3
¢ N1 :—:::LSU cont '&'gsér‘ﬁ“cblgki or v 19at a {19II sngwn).

FHogreSSH-ehi—o—ai-SeaSet— f pawnws QI bUrQLfUJ Ubl. ed

},\“\H e_pr rmh\/l a_gI__LV _
GTRPAR 36 wer e sacgemqr%léfﬁnsé’ﬁﬁt‘?%e se%grl ty of di%‘éase
n their paws exarfpaied!laTRd1dss wdre ass| gned fa
hi st ol ogy grade ofsubung) 4, with 0 corresponding to no
iifis@ase and 4 reprinkeriphagtrypsin sevier €8dijsease.| Fb©
rats injected w thnkibitd? haavy lehdin 4jover 60% had| a
11'I§1‘§' ogy grade ofinid\alpiditrssiabout] 20%@ of {fre M ¢®
1ad hi st ol 0gy aNiaA®it f he}lvygﬁgﬁ’% 15% of the pm ce

'h

R t—a—histoto 10U P71 ne
Wshowed a hi g?g@&g ﬁ'&ﬁ%@ . srral I 25
percentage of m-ce L4
L26f3ce | nj ect ed BPih control anti hngx Elm??r
PAPSS2 3'-phosphoadenosine | -2:0
5'-phosphosulfate
synthase 2
TEMT thioether S- -2.2 -1.7
methyltransferase
TTR transthyretin -2.0 -1.8
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30% showed a hi stol ogy grade of "0"

the m ce showed a histol ogy grade of

1.

The
WO eqvaionmispy m ce exhi bited nore severe pat hol ogRCUSINEE020833

and about 5% of

about 18 % showed a hi stol ogy grade of "2", while 20%
showed a pat hol ogy grade of "3", and the remaining
oBce showed a hi sehieg¥tcgsiddindhg” 4" -3.M ¢e-2.8 -2.8
adm ni stered anti fyldg AR anti body showed signifijcant!y
' ed synpto I O _Pifef af ni s ered
é‘ﬁ’???ﬁ rat |1gd n%éa? éféaﬁggﬁng%&shg@m). Thgse
restl-t-s—derpnstra ehl ..atg.ah%“ﬁ r1.i strat o 42257
'HJ body either plwlﬁé'?"@é?rlyy ol f%grapeu idally
significantly amef3de F@@p .r_npt onslof artlthritigin—at
BifiAral system Exbﬁ“lﬂﬂ‘@@@@f:‘h‘bﬁor%i tu|HyPi di &0 dn ~bf
EL- 22Tr anscri pt s fhgioesgeeetddi on of |[EL-22and |1 -[22
HPGHPt or sequencehytroxyarosiagiandinl |t yb8s {of2H0dt pads
of arthritic m cedehgdiejeppsernsd. Anti-se¢nse | L-22 and
I'L-22 nurine recepiaD)ri boprobes were prqduced by
geTating 2 deReRteRtobIFpREREN (T 53 5T qmBRe | 2.8
correspondi ng tral A-LUWS' The ol'i gonucl goti deg 5' -
HAGEECEA- ACAAT T T GACTCOGATIATE GTG
ggfg%‘." °( ‘S' zEchel ‘GD' Nqé@f_.sg'a? Ine ammonia PN 2
ands' - AGGATGGAGAC FGACTGCOCTACG-$ (- SEQ-H-D-NO-5)wey
GYE2R2) gener at e fQyochrame A0 oy nfz-éprcp'zé' A
KEG ACAATTTTGACTCfit ey Q-28 NO-22 gnd3' -
GACTGATAATACGACTCACTATAGGGECGA AGGATGGAGACATCTGACTGCC
BI2e88s (SEQ 1D 3B) were used tq géier|at-8.1f or -8.4
JL-2Z teceptor antisense probe. Follow ng PCR
g ' pes were generated using T/ RN
%lélzéa Prégéeﬁtgﬂgﬁlﬁﬁ vitro transcriptijon. A |probe [for
gs—constructed—by pracingthe
oll owi ng seguencein—a-plasm-d—ang—plactHprg—the
Pédlience under th %@?tgﬂs'ﬁﬁso?'ﬁ% d %P6 promotlers to
roduce sense or #HPi€Rense transcrlipts:
TACOIMVOZARIBGT CAA TGCTGGOCAAGGAGGCCAGCCTTGCA
GATAACAACACAGATGT 11300007C21 gene
RE&E TCATCOOCCAGMAETSGEHSrAMNGAIGT CAGTEB T AAGGATGAGT GCTA
CCTGATGAAGCAGGT GC derived, mouse
TCAACTTCACCCT GGAAGRLEE I CCCCCAGTCAGACAGGTTCCA ( SER
) Ema"’ RIVA [JL‘%-IPL:‘I dSE BTy ST @S re
orat -At-o oL -goanteetotdestor i nsert—7
SR ey 16 Ee)NH%E'E'gggﬁ ‘ %bgngéf ?‘ﬂe PCR pr pduct
O SEMN Kl bopr olfe Bl ] l3: end-of! the PCR-propuct
118008ATC22REE i bdpidd cDMAyoxygeni|n B-&be| ed prpbes
per e prepared wit h1300007€210gene DI G RNA | abel i ng mi x
ORaTie D agnosti cscarhdimehei m Ger manly) 2.6as| descr | bed by
the manufacturer, jacedyliran&isfagw! yner ase (Roche
Aggnostics) . TL- zgryrségﬂ;fgggsgrArrRT\lA- posgii ve cells in
f ATTTar A Were macr apes,
1 |3§rogg ast43, a sudggn%tﬁ%%ggﬁel yrrphg?;t es, activated
2310004B05RIK RIKEN cDNA 2.8
2310004B05 gene
REGH1 rat regenerating islet- 2.3
derived, mouse
homolog 1
AW048468 esterase 31 1.8
PAP pancreatitis-associated, 7.7
protein
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ost eobl asts, synoviocytes and epiderms. No positive

staining was seen in the control paws or with sense
w@e@besosonl L- 22 nRNA positive cells were: neutPOphis1084/020833
macr ophages, fibroblasts and Osteocytes. No staining
was seen in the paw section treated wth the sense
upEbeciand t he congulfdtramefssaspaw st pi 12:0l With mL-22

MRNA. I n situ hybgtbadrbRim shaved| t he pfesence of
both the EL-22r eqggpt or and cytoking in the paws of

3) Tt L,1LII (,E ,.,Eég‘(g nd . t:XperI TERigl Proto¢ol s g

les—12-22—R bttraft—+H—=22 =22RCl &, [T L-10R2
AWBEBREA | L 228p [E0di an Prof-oine Al ramyati ar

GAMTssi on vect orlJY#REINOREEIALG an \Izq)lm nal His/ Fl ag
t ag _( GSGHHHHHHGS fefasehe K (2003) Applied ]
BCEDObi ol ogy & Bi lpteealHBbidegailsass) | 523- 33) ~¥8séd to
the mature end of|(fangalrERG328eliaB SSHCRLD) was
transfected into @bsateresdiidboeaogOyary (CHO) cells
that were further(seaisetigde) nnet hofrexate and the

EfgpTToT mant —CyT oK Rgyvin ST RIGHRNTTY puri 11 ed-d.pom
condi ti oned rredl al ergplto'by st andar d|met hods (Terpe, K

=

AR WaVaVall

at 1990 elfl o 1N
L—\Q fFah ni hY A Ak
: ar—RA— (1999 thods—i1
.48 '%ﬁ&‘ AT L { 1088) "
|

Bi 0/ Technol ogy 6: 53’9025@1{2 ge use in E
AGXT2 was bi ot i ny m-llyiomgla@ Li nk¢2-R)
Sul f o- NHS- Bi ot i n_imineisansiemaesnded by t he
pReUf act urer (Pi epbhenylREriferd, |1L). -20rilfied
recprrbi nant muri npybtoxgfageas preparned by conparjabl e

PYS USING an pdfiRSkeiowast or [Tbak éncoded a
usron between anf%t&?ﬁfﬁ‘c{ﬁ@ fdkethALAG tag ( GSGHHHHHHGD

/\ anal

Y and—tte .Iune N Lel oS or rne 1 4-22
A K1) Ot o ADQ
N \./]l. \v} oS—Aefre U|ua|||.| l. fh Ly RZO0
lﬁ,“(?ra%nre usi ng E‘S‘I theoretical ctlion

E68G i ci ent deri vigiHGAsERt he ani no aé?-é dgonposifti on.
Human and muri ne [phosphsigsar edtalytisn SDS- BAGE gell s at |~
BYPHY kD, either icytddheomed4h;d7or| abserce36k
Gsiggs ant (data ngflutatiomg S-1t is extR@sijvel y
gl ycosyl at ed; whe gnrseé}fagg aphl 2N\- gl ycangse,

EL 22m grates at 1y Q) , near or gt its {theoretical

tH-ar—weir gt Rer r hﬁ 13! oeXtracelf ul ar
ormdihs of |L-22R 301 , 'as defin dby

hnh' r" f\' pl G5 g 3% |L22 BP Wwetr-e t ocd I Il'fl dile
HRSPf | exi bl e | oﬂhY')l%dAQP rr‘e_to t he ? domai n pf
human | gd . Mammal/PaRCRSIVR vectors were
constructed that doalegddReHEs) humdn 11-2PR EC
FMOBRTWI is the (aver eomiainingquence -8 el M H. gt al .
2000) J Biol Chemma@dd¢x@endséd35-9; Kotenko S. V. et

al”. (2001) J Biol Chem 276(4):2725-32)), human DL-10R2
ECD (THDETVPS is the C terni naI sequence (Lutfal Ig, G
dixagiple 9 19 FdfecCairammantislL 122 antibody

CEEROMLE i b P S o GRUIEAL S

%blla e%qaaace/arﬂhﬁny ((olA)Jxﬁ@;ﬁﬂezl)qoa&%asmede Male BB AN (Jackson

(2001) Proc Nat| Acad Sci. USA 98( 2{ ())? 11- .
Laboratories, Bar Harbor, Maine) mice were used for all experiments. Antibody was

administered prophylactically or therapeutically to DBA mice. In the therapeutic
regimen, treatment was initiated if disease was observed for two consecutive days in a

mouse.
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6) fused to a |inker (AGSGSGSG and then human I1g3 Fc
(N term nal sequence of this domain starts at

WERKSORKT) . Condi ti oned nedi a contai ni ng each PET/URM®84020833

Fc fusion honodi mers were prepared from stable CHO
lines by standard net hodol ogi es(Kauf man, RJ. (1990)
Met hoglghiits WaZia@led 9yithLBE uSS3f Bb/indeulfagamtypRIL (C(hbﬁ@fé)c

Met hods_in Enzynol ogy 185:487-51 1) Condi.t | n(F a
Redmrasis Wy)- @@Nﬁlchﬂmtﬁgp Hghendr eyg(ﬁ@lm@@ v\gp was dissolved in

(f {R}fg%%%ﬁl?i/df and St ihsifiE AR Ieé?qﬁalt VoHmk %’PbFﬁWS‘i’émi}%ﬂtmnmg Img/ml

on express vector 1nto a St
z@tco%&%e%ﬁmnb@@%m (§6HG HBMRAQr 100/.g of bowphé émltagen gns ofjected

ese fusion receptors. Conditioned nedia C%%Q was
wbeetanepuskydn ghehaseobihe jail orday s Parlay edeipt 18- Juegtedc
CM 1] t
e S Bord e el P HishihyB cBftbntll A Lg S bovine
doPABENRY 11 M REGSIiAROBAEbES mikBE w1thBlnrelquﬂg&hﬂlmle é;f_])ncamplete

the coating anti bod 1/ 10, 000 dil uted goat ar% uman
Frgm dRRjuSaI(Higma)- g{Vé@ﬁlI]&@g treElyed dhe sape sets o 1nJect10ns minus

d
SR oD SRR ShEacatl s pnd an
quant Mied wekeliorifogedad $@rsbﬂm§eeumés R 8ek foAdibessaipregiession.

tocol f t andard_ ELI SA b Th
fn%?x@éfﬁa‘falwgﬁw?%%s%%géi‘%lcaawak Sopie e SRR G er ol P =

‘ %%E@E mer ¢ apt Pet \é/%!z% gﬁlrnlgﬂ%kﬂ ﬁleﬁ&?ﬁg g%q tgg[ ;?gﬁg%%@ythema

am;b;ﬂpamed bydel S\ecblkmtdlglpi'l Brepriopounsed orjshearrd chirpeterized by paw

Qs}? gg Hl’?(kglg]'éltl %201110 S\%gﬁggayglnpat#nﬁg ﬁ\lggl?nHRPteg%%gt ?t% fallkle or wrist
{oRRby (ﬁfﬁdulttk-ﬁ 4R f (11 BiOSCioint D@y, TEAY, tBE siin 2f uAimb scores for

goat ant | R&D Syst ens, Mnneapolls MN) as
giet given ng)usﬁeﬁg]éﬁd 8 mamn@mtth@l besbt ssorerd 161 - 22R and

Ir é s éggﬁzl glgtlhgs?&gg 4“ seaﬁ% o%rﬁgl'é \’J%?é &tﬁ%@%&:‘&sﬂ%ﬁlé B€1e harvested and

ne chain o etero I mer.

E&u&s bR FRAGH 10% Pahaat i0dhiseflogy 2R patafdrimaldiyde fiH 7.47,
eterodi ners, a sandwi ch ELI SA was establ i shed,.

Geclaifigdin 204h DT At 8) pncdbembydded Py Ngadization.
LSRR bG8 Bl HanRend sCu@0T sLAlS QUKL FRERA0-4) to

deireqt@fe the imt@Rithahd bowehiest thn(JS | Infianhrrmmry hr(fdtreiss Were used for
di rected against |L-22 were erat

BeATING iR jPAGTIOLY ptherChapgss tglte rﬂPealﬁﬁaWﬁ%tW’t %H‘C'Prﬁ? PiRus

R S Uy AR B8 13

aﬂmhmndﬂahboﬂvm)esmmohy bhsaﬂoingy gradbs Wamtmm@dg@mrawbags of

usi.ng stand chni ues Pr.o
R BB e AR, B 2 v

E’& oekRlES: Meﬁraﬁﬁﬁ‘lqﬁﬁwe?’rd ed. San Di ego: Academ c

Press; 1996. p. 141-180). Anti-hlL-22 secreting.lin

wer e |’Ehete|ffatu qf thqjt@mapﬁmtguadwnggmgm oﬁg;%aqlhggy i shown in FIG. 2.
Iﬂolfly scor%(%sa gheocvlvn asa fle}ncuon of time. Mice administered anti-IL-22 antibody

showed significantly decreased symptoms relative to mice administered control human
IgG or PBS (data not shown).

The effect of prophylactic administration of neutralizing IL-22 antibody is shown
in FIGS. 3-5. Body score is shown as a function of time following administration of

anti-IL-22 or control antibody. Mice administered anti-IL-22 antibody showed
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and 1/5000 diluted HRP conjugated goat anti-rat 1gG
(Pierce, Rockford, IL) as the detector. Ab-02 and

WA\ReBModsave been previously described as | L-22PerUsinodg20833

P3/3 and P3/2, respectively (See Exanple 5 above). The
anti bodies were purified fromascites by standard
s?ﬁﬁ@ﬂﬁl-y deblca&@Ry RPN R atioe IDhide ddyninibheed@hirbl i2s1gG or PBS
efined"as 1 nM anti body.|L-22 Cytoki ne/ Receptor Fc

(Brtadiohgho®MSA Two standard formats were used to study
the ipteraction t - 22 . .
R e e L TR
948, THBede atswhovinAn FIGCH wed tunhibabfitkief Mine Eedt@hwith
assays where receptor Fc fr O"iygg'o CM wer eB{i r st h .
qontrebntibedy demansiyatesf qlgrﬁfl[j@t gher ppean tef li)qﬁigz] score than mice

i L 8%.5) 8kd aff TR 0R8D \WRHQignificant]
tg%g%@glt%\%ﬂri ﬁg tﬁ\gl?éﬂ%rgﬁﬁtt h ]a.OO nm goat O(gﬁhio- hurr%ang}u 1oy
degf3ascd §ypastymé Sdativedo miB: adreinksteisd oontedl ea JgGhor PBS (data not
Birmngham AL) at 1 ng/m in 0.1 M sodium carbonate

r (pH 9.6). The plates were washed twice with 200

m_p <8Uh beaisthss &l Haes SaRlRIstbhiB&e@tDh¥pIodeTAcAO regimen
(PBSP%}?B‘%?%SE% sSSP T0BSA (S gne. St Nt
MEhown iPBES. 5. fMice it Hau36 ware saerifiead, anrt e seyewby of disease in their
Fol | owi n y..one hour sequential in [ 1),
e R teh B iy ol SR e oloRL HPRE P 0o b bt ' )
SrMBPol BEER Y dibdasé i 4 Yepadsentifg mest seaste éistasat Fonrads injected
serially diluted, biotinylated IL-22 é‘pi”o- E{:]- Zﬁ%ﬁt )
with db-220mebady, aveiid % had a pisiplegy grafeped)”, whle ppyh 20% of the
Bl P Bl L SR 58 R oy e
81 Fhd gham1 0AL)f . théfirshawkd nalstalegy gfadeet s, A $0all percentage of
of TMB M crowel | peroxigdase substrate (BioFX i NOS
mige showgmp higielogy gege ERpRT E@ecé‘ﬁ_fjw & 801?%@3{1{1]‘2‘%{1-‘/’ about
?@%%BS%ME&@Q%, %ﬂgd@lﬂ” SO LA R 5IRSIhE it Bi6lve@R hddtology

e peroxi dase product was done at 450 nmin a
Maldeofil*Ht. DeviemamifSmineyexhibéted Gye sivereoprtkalegy grades: about 18 %

Hsvtea e Roathitn 317 ShOS T A BIIOE) pIERF 37, and the
RORGRALREL Mbwedle ﬁ&%gﬁgrmsof&dd.eﬁﬁaa adtdinisesled anti-TL-22

concentrations either béfore or with bio-EL-22 (Figure
angjboaly shbwed sighidichitty dacrepsed finipms oHativerte migg prpinistered control
ELL SA as s .of t above format where the indicated

Faéh%(é\} SF %gg dia nBP%-OWE?'ZZ are also at a fixed

concentiaat kdahits ddthoiRadicaBat (EhEnisRatidBf IDQ2 dpody either

| L-22BP (Figure 11 A-I |IB) were added at various -
popbehchiealiyondherrpentical by gnifipanilyAmalioratps sympfms of arthritis in an
bi.o-IL- for 30 mnutes. For ELISA assays in which
Fﬁlg“arlléﬁ?‘%‘f’t ment of EL-10R2-Fcto the IL- 22/1L-22R

conpl ex was detected directly (data not shown,

experi nental design of Figure 9A non- bi oti nyl at ed

Exapple Hy Jpgay Hybrdizatio BSHREE pol ycl onal

goat aff i el st ORG 11203 AaHSS 61 LBancadtnl vabiblis diRZpes of
(R&D S}*/ﬂsl%gﬁf%ss?(%c, M nnélapol I's, %ﬁl) vvgs used as .ﬁ%p
dedteatioof arffirigicrmic Bad dptenhimed hAntiesnset 1§.-3%and Jdn2amugpe receptor

?isb%g%/obgse (Nfe?er;gggucieg bty %%ngrggr? gS b t111(:"dependent PCR products from the

corresponding transcripts. The oligonucleotides 5’-

GACTGATAATACGACTCACTATAGGGCGAACAATTTTGACTCCGATATTGTC

CAAG-3’ (SEQ ID NO:6) and 5°-AGGATGGAGACATCTGACTGCCCTACG-3’
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format, whereby 100 M of 1 ng/m biotinylated IL-22
was added to Reacti-Bind 96 well streptavidin-coated

w@b@sessyPi erce, Rockford, IL) for one hour. APCEIS2004/020833

washi ng, Fc fusion receptor was added at vari ous
concentratl ons to the plates for one hour, washed and

nﬂm@sﬁ&% Widdho @eddrata fidd a TUDR Feck G KRR piabe Bhd U e
i ft /m of total Fc in condjitjoned nedia (CM
ACMﬁﬁ@é&ﬂ@@@?é@?ﬁ?&%@ﬁéﬁﬂlﬂ%yﬁ FardhS or
BY fob@dATG@T@?Ab%@CTGACTGCC
@?AUD}JS (&E@EDN@B) weR u&a&td gempraafbed IL.622 teecpi dnsisense probe.
Bound bi o-1L-22 was subsequently det ecte,g7 %I 1 di
Eelleyppa - #upREatiph PrObgh MEreIsnoR s ysns # ‘%@9 pjpgrase and in-

onto streptavidin plates. Various
%ﬁé@ﬁ?&g{?gns of either IL-22R Fc () or EL- 10R2-Fc

(O i A ptobeufor diLQEI@eqL(e‘Mbwmast doastrantetEhly placinp éhaskollpwing sequence

o Pl dr scept r}lzﬁ%b\é\%?%%ﬁ%sf %h%ﬁé%A%ﬁf%@@ﬁgﬁg o
pRlafck B ondn Oﬂéntlzﬂ%nﬁ‘ﬁirﬁ@l% gs Hep@ cell's (ATCC,

were cultured in Dul becco's nodified
essenti al rredl um (DVEM) suppl enented with 10% f et al
Rl ACASRPATRETCAFCA P@W@TATG?F%@&éA@%ﬁGﬁG‘F%SCSF”é%“&ATAACAACACAGATGT

CHHCATN GG@%ZF%A?} T 13 (I;ATGAAGCAGGTGC
i L B %&F%%PSA% R AL

vas. ot A Brlymetie hindiastdn Mot bidye %rlﬁt atﬁé ﬁﬁ%é’%celoudes

ﬁﬁ@ls&f‘ﬁ“v Bafing\@es Bf Gitke tﬂeaﬂ’@m cﬁfahe BQRrpradnoe £01’ckbn.«recrdmprobe or
enper at ur e. Cells were | ysed by adding 200 m /vvekﬂ
goiy end/@f the BGR rpdyauéer amtiginan bppIobab B EBIFRH Jabelgdyprobes were

e Ratfl oo BhRba B SRR beliRE il g6y Difpkfisns

oMl Sy 4 T

SRS icRl B £ oantor BINA-OBYEalIdn Ardhal GhEEX Turine
tdgl Qe hi6 %&m@%ﬁﬁﬁﬁﬂtﬁ) of b BRPmphocytes, activated

aunsc wel g, oryl ate S AT3 was
detcelsiheas syﬁcb\ngcyttdfseanpi-d@tchrrﬁlSTWomltamsmgmdg \Ar@stsee(nNg\me control

Engl and BI ol abs,, Bev det ect i on

ws aswiihsepsedrohess gﬁtwﬁm%‘fﬁ GRS B é‘e‘égop%s

ﬁf%ﬂﬁﬁg&eﬂb&‘ﬂ&ﬁ%ﬁm&g@%w Rb s{alifs GRs sdaGk ki shw section
nmple 12: 1L-22 binds IL-22R and has no

drebied veth the adifse piaby and thd ¢ontroRmomie: paphstAPA Y ithguklng2 mRNA. In

S 5SS O AR el 0B 2 ot i e

Vatg oP Brthrit®CARIeOr - FC fusion proteins were inmobilized
via the Fc domain on anti-human |1 gG coated pl ates.

Biotinylated IL- 22 was then added and detected with
streptavidin-HRP. Figure 6A is a linear graphshow ng
tExainphd DF:| IE32rihientad Ptotodotssfor Frarpples 32@2| L- 22R- Fc, and
not detectably to IL- 10R2-Fc. In the reverse format,

bheRofbindAr MAS2, L 7S ReiJTMDRORE %8 Gna L Q2B PRV Rioreins
coat ed-pl ates. Receptor-Fc were then added and

det ectithapmalisaRrprestipu yeaterdhatanepdadyn N mipd s/ Flae tag

SRR RGP IgPREA by 1120 dppricd Pre Fhiclosy
tBISkakNnE) 40195 23PER)ifhiied thche matutgndvafshuman IL-22 (APISSHCRLD)

was transfected into Chinese Hamster Ovary (CHO) cells that were further selected in
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observed when EL-10R2-Fc was added to this assay
format at higher concentrations (3- 10 ug/m ; data not

WG h@ddos9suggesti ng that BL- 10R2- Fc has a ver yPd'DuS2004/020833

avidity for the imobilized bio-IL-22. In sumary,
this first set of ELISA experinents indicates that

rhaﬁétﬁexhﬁz AdRd REbMBIndnsdyiekige subkeraatly pmrﬂbﬁt fiemrcohditipAed
L-22R, while IL-10 Fc has only hﬁ az/ %XI J
rﬁ@ha aLl bXEtanEx@npbtéOdB(TemeeKaﬁ%QO?’bWPéﬂdﬁau man, R.J. (1990) Methods
ragLer 61 5:487-511;
lﬁ dft (#%‘f fﬁ’ﬁ%ﬁngger ogllnr%%élﬁzsf%%e T g# %’3‘3&?’3 Ee:x p’g?llo‘rg}yerlé S

MEhal CRNA983)BlofTeckydabgiat:e30h&320r Fohesear B84} huhan [L-22 was
domain of IL-10R2 Qhinds to FEL- 22\/@ uxt a%gq% th
biotipirtedrusinsEAdankt wako-HB St ki

! 206 d
RERR B gt R IAREUPTD; Pt %F@E"&“&Ff‘é"%??“( g PP
Wdﬂﬁ@arablé micthodelisiny enl expragsidn vet@RZhAE enerdgh 2 fbrgogbq:t@/een an N

S PG TSR A RPN Qe s o

nﬁé‘ﬂ%%ﬁ%ﬁ NERETIGSS 'C%@ol&ﬁé%tw%re qhARithted b9 Mgfabesibaice, using

d 1 ncreased 'the expression of JL-22R-Fc
mlmmebmﬁaxltldcu@t adsffecientiglen v fr@mghgg@qweamq gpmposmon Human

| est abl i S]Ejb%#g’%%aé&?@ %{5%%’%%89 g{‘—_l&a l%ﬁitﬁ%%%ttﬂé }()_Jgesence or

£Bé§ﬁ&,ra§ r&ﬁt"e&nﬂ@iaﬁi HOtRBOWAY Ihﬁ\&tdﬂi@ﬂvelyl.glﬁmsy\hteghwhemfreated with
60 kD and ~ 85 kD, resgect ively.

Reduced
Neglysaeiisc Het 28 origatasi edd KDenear ) ity the @ﬁ«%‘%‘é?‘i“&” weight (data
% g ng either or both receptor Fc fusions was
g ﬁ?‘ﬁ?ed on SDS-PAGE gels and blotted to a nenbrane

whi chTh@sxttdoeliulpr doveadnsbf H-22R ynnd Bri0R 2 idpfinkdelsy hydrophobicity
di rected ai nst either human |
ploit GRDIL2A e wepeRed Galirye Vi rF SR TRl R domain of

Fﬁ]ﬂé@éﬁlﬁ: an gl%tﬁﬁ L’:ﬁ% S vt weld dRkirke 2@l drcode either

eptor Fc were separated on 8%
D@lhymﬂyﬂtlaﬁﬂnd@lJBEMWﬂ"dethe@tehnmr@b an@anc(m%m Hagicpl. (2000) J

%&%@%&CEE@@%@% BPfnke SRE Al GIATT Y it Srsp2725-3).
fihafl1 30RD:IYTADEIORS isand Chémna%&whc@mutfamu_emaz (1993)

odi es or anti-hlgG detection of a blot,

Gehahicsd 6(2)§66W3D}pr(hwr1v@sllr%?&i’e@ﬂﬁfp\é5%s e terma? pal sequence

|- L- 1ORD.
?@Putﬁfzjf%ﬁiaggzﬁ(ﬂt)éd ”6% co £ p’}rﬁggé gﬁ‘;‘% %{g eéglemm) d
Imbh SUe8(105,7D96-9 08 Xi OWe e m(dom)fpmmz\@mxm Jcs USA 98(17) 9511-

expressing either |L-22R Fc -10R2-F
éA)E)usvxsétcea Relts 4ACS GSGS6R %ldébéfzs %%& N \geg%xmaﬁ Q0L ke of this

i acll BEEWCF £
ﬁ S?ré%sat V\E/g;,aé%&o adg&g}{%%ég]%%dﬁﬁ%&ﬁﬁﬁl)g T he boundC usion
heaRBINMrS wer reptet @ froarktatde @@IQAhimsdiyl shgddatcbnie@ngé@logles(Kaufman,

h OR2 b
3{1} Ié&gi»naﬂgﬁﬂlmmép&@%%})@? éé g{ﬁlg‘]nf“? Sk (&99%%1‘1106& in
T Sladfss:dd7 3P0, adhal tiloillgcﬁglegﬁ Rs4ih$BSthIBCIAR Be and IL-

Usion protein with a distinct nol ecul ar
WORGHIC. wéde pesiuced bywitler transient transfectlon of the IL-10R2-Fc fusion

expression vector into a stable IL-22R-Fc expressing CHO line or by co-amplification of

these fusion receptors. Conditioned media (CM) was used as the source of all Fc fusion

receptors.
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receptor chain-specific antibodies confirns that the ~
60 kD species is |IL-22R-Fc while the - 85 kD species
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protei ns have theoretical nolecular weights of ~51kD.
I L-22R-Fc, with four potential N Iinked glycosylation

Si t eSTothISFdMSidh Gt €M 1vas QeardtRasd @xthensintidluman IgG sandwich ELISA,
gl ycosylated during its passage_ throu

_ gh a cell, .

usiregnl E/mi gReLangi-winian IG/SopheanBiokch P&%SP‘i%ﬁtSCg?g?-t %gmngham’
- 10R2- . ap t . 1 j
BELE T SR RRRGRAD. 1AL R R AR RLKED oG HRP (Souther
BRtiehi godaad ithd. OBBmimgham, aidas thehdetectiog entirastysindgn Gredevant
cells secrete baoth Fc fusjops. The ggta dt;:rived %Xm A
et fupipl Brotep et theotiansare AU EiGYES bY {1ha Sorpants AbAgse
éle%?iféﬁ%f%&ﬁqmaﬁ st@g&&% RS h ey %lveﬁ bapw! L- 22R-Fc. CHO
cel'l's "expressing both receptor Fc fusions secrete
pr ed oThameegkiyy dld @RRsdsition]d¥RR-fisiom bompdigierpandalrgierodimers was
| L- 10R2- Fc honodi ner. Since, t hese rgﬂce&t r Fc_fusi ons .- dard
ekt s theResarer BEdapce el Byeepinaliepd) G 7AL gy
- i o o [ _ oh i-

SO0 a0 o e}t B o o et fluen of ontand-
B@pai PGRHRP(Sgethsrbtomebm sshaatesydnh obisoiinghas, AUhderg/ml rabbit

t hese conditions, bo | L-22R/1L-1 - '

S TIoR R QRS e BOMAt Crap O 7 & Skt B ROk R Sstems,
MinkBoEVIMNPAY defectif B résehiB g NGRAhREhJtS thel IL-ZIR baichHI-10R2
%\‘E?I%ZE(-)FC hoprrégdi mer ?s@%gorl y detected. The I|L-22R.
amtitiodizd il deisct hash clrrineof the ieseectiys homedirastigd one chain of the
Eondi ti ons, denonstrates that coexpressing CHO do
SR L 2oR- Fc honodi ner, but substantially |ess

than Ehemb sh@ifoidedtion EHERIROBEIINGOR 2 Fodetepsditriess, a sandwich
shown in Fi 91!”9 7A indicate that EL- ZZ%I tP éOR% Fc CA) as th
ELESA s eaigbloshiosl ssined). & vgaulapint ani-h o2 (Progeis Ppway, CA) as the
het er adj. . . : a .
R e L e S

Mian&ofis, MINTCIHOhe dblestonas verified by sandw ch ELI SA,
usi ng anti bodi es specific for each chain of the

. heterodi ner. Conditioned nedia was added to wells

X Lih. an | L-22R pol ycl onal anti body and bound
g?%?g%ﬁ%v\%gs then detected with a biotinylated |IL-10R2

pol ycMaerakcloant dnbibdgies Thecedagadnt HoRduterag¢rerated by first

only mol e es r.e ere is..a.stabl.e as [ at ] .
gg ﬁ@ |rats agﬁraﬁa}f[afo@)e %q Biygde 2 P%Elnhl%ﬁ@ftokme. Rat
?Eﬁéméﬁ Gul kN8 the kntREndyelonta dell-1HRBX BA ¢8|63BEATICC,

ese CM m xed together gave no detectable signal in
Rickvitle) MR) fand hpbridomacaiihlines wepse senesaterbesing,stondard trcknigres

l1.s thgt co-ex ssed ElL-22R-F - : I B0 o7
SBbiRel PR R TRl AR PR e R0 Brinipcs
GindWrBcticds. 3rdnad. SehDiegd:| ScadupicRrsss) §9%60 ph 146-18Q)s i Aomii-hIL-22
receptors secrete heterodi ners that contain @Jc%%%l) en& 1
ssgounglineswese inidally idpeifiad byl Sépusing 1e/mbRd--geppated plates
F | i | : ; f ! '
PP B B PRI, RO s
Aefecif C MGt Eanfdr A0CHEY € bedngprad otsbyrdekicribedsasalihlg22 antibody P3/3 and
heterodi mers. The |L-22R/|L- R2- Fc co-expressi CHO .

GOV T.5ospeetivel (36 EXADIfet BROIEN mhie ENGORES TsRoD ERted Trom ascites by

standard methods. For conversions to molarity, 150 ng/ml is defined as 1 nM antibody.
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honodi mer. Exanpl e 14: EL-22exhi bits enhanced bi ndi ng
to juxtaposed |IL-22R/IL-10R2 receptor Fc chains

wkeoRAmisadi ng to the ECD of |L-22R and EL- 10R2PGEHUSB®D€020833
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as Fc heterodi mer was then evaluated. A fixed
concentration of total Fc fusion protein from CM was
fLIBEy oM RAcLgoA FeiBindihe EELSAdomai n on anti - human | gG
coated plates. The ability of cytokine to hind YWaS 55 and th
t hen Bvars@adasd feraahgWomrissdie %‘t‘fi/}’ct@ﬁt“}t%ﬁa%%b%ween -22 and the

H _ I _ 2 . t g . s ) . ~ .
L Y T
B 100 vitet ebthimbl Erosi BhESA assegpebere vedeptor Fodromp EHO CM were first

fficient bio-IL-22 bindi h , bt aj
RO Tt RR 2RAIEC S0 PR bty S TS R AP sty

| $7 2l ght i

AT APkl e R e oot neas ot
LR} (Ruthebh Bedtedt Asiobtatesf Ink ), BlfiRRgHzen, o ilreg/ml in 0.1 M

conmponent to IL-22 is undetectabl e under these
soolineth tabnsaté Buffen (@HERG). Se, plethe wereruarbed Wi #ilthg? 091

DL-22by F tein f - '

Bt bleRe SR I BB T DRl &) Bard aRga dag 00
B (YSI4, 51 ThhR, Mo)2R BESCT RADEbURRd WsisRioh fleaiindsy

these co-"'expressing CHO cells (Figures 7A-7B). The

Etli@rige by pot bowyseqhientiabingebasions (Brul}, eachpicpariaieg hylthpeg washes,

i s _enphasi zed, by .t he fact that S| il .
WeEaPBa R o e SBhep B AR G8En or srialy
HiutbD&i SR etedEND 2 (bi6 GB12P) 204 fikédtuneefutiobion sexialyf dikeet, and
amount of ‘total Fc was added to the we|]s, gM :otech
thent14l 0:000diveioe 06 etrepsavidiprhosesierish perogidesro(HR2)A>RUgrn Biotee

SR sadtinhibgRim  ABS R4 R spLoriOFRES 906 s of 4B
ABroeSitpeRixidlise Sutki:araBiol 0w aigs MillaMB). w22 hild fog 20 minutes

role for the ECD of |L-10R2. Since |L-10R2 honodi ner
ahdthe reatinstoppertiwidh 100 i ANFESQas Glolarinagtse detseliemeliche

that | L- 1QR2's affect, on bindi | L- requkre
progiReePgfiugt was signe ﬁa‘}?@&mlyﬂ %b@og%cgtﬂf {%feygfﬁzl('%%rg?ﬂarf& CA)
H-,-I%gﬁgellgg@rpan_ al so bind EL-22nore efficiently than
L- 22R-Fc honodi ners. For the experinent of Figure 3B
vedo

1: 1 niot certaén BEISZMRseeyofjhe pavedorreaithernboth taapapptor Fe and
ﬁgﬁﬁg% %faé%%gﬁ% EP‘E‘:C%P gtgc?rg '['ﬂ_lélbﬁgfﬂ Fid m&q_htl‘ﬁari]ogtggélgc%ntraﬁons

van rnodi ner . e m xtur

- @fthibefdts bPRithaso-Tebb (BigufdAY@tafeothcdicHEL {22 t(Egnek 98Y). , For other

were serially diluted and then innobilized at giyen

ERISA eve ohibersbpyn f0omal BHETS ainHISHHEFEPEETE ST Bip1L-22 are
plates.. il . - i ,
DGRBSl BgRURESS RO, M5 oo s
tiha - o yeedro bddebhe vassud domcaftrafibguafer @Bré-nutubatian witlathegbio-1L-22

i xt f IL-22R d IL-10R2-F di i nd
B koSt e Ao SO o AR LB oo
PR, Sl S ol S L o

Regep A, whabinsnylated ft.-28oe addedio tholhlheng cithgipelyclonal goat

O o 10 aSnaiRe e o onal i .- 10R2 (R&D Systems, Inc, Minneapolis,

MN) was used as detector.

Figure 6B depicts the results form an ELISA assay performed in the opposite
format, whereby 100 ul of 1 pg/ml biotinylated IL-22 was added to Reacti-Bind 96 well
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function in this ELISA - based format. If the
appropriate physical juxtaposition occurs during the

w0 acvdomsgdat i ng of the two honodi ners t oget herPCT/l82904/020833
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enhanced binding of biotinylated I1L-22 is detected
relative to a mxture of IL-22R-Fc and irrel evant Fc
h;dmptzivm -goatéhplstee (ﬂlmc,eﬁlodqfqﬂal)lfsr orer loupr dfieumaddngtFc fusion

PRI RGO SOSHOUR EPep e ke s BEOR o ihed and then
&M&%%tﬁ BoR ARMhAHAR TgGIHR B O Fidfle 64 ﬁﬁt}ﬁﬂ%ﬁﬂ e total Fc in

associ ation between the receptor "Fc of tHhe heterodi ner

gqouéﬁloaeimn@erﬁtih@tfr@n G eplbradorssing xitbgrdéi 23RoHC ¢h) o~ 10R2-

TC Wy SRegm s o-Brarofs Cautd VTS LRERT g™ o2
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of I'L-22R 1s required for the detection of IL-10R2's
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det ect ed when bq resent . le 1

ERPIEELIR ﬁtaerpt%ﬁta Hi‘ 36311 PReeTrEO Bt sth 5%%5”0 (w) or IL-
L t

A T @maﬂ%@%@%@@%&% 1 BB Feoeptor Fo was

ubskqognthyudetdatainsifg gdat ARAumen gG-#RR.he presence of

I L-22R (Figures 8A-8B). To evaluate further IL-10R2's

tenporal role in the devel opnent of an |L-22 cytokine
receptor con%2 the ELI SA format was nodi fied by
dubibiripreaf STBR3 Rhesherdatione Fsiagei- I Antibpgliesrc

honodi | -
Do Bl S gl AR e AR i R i

ferbdnoiad meditia(DMEBM)isappleieted wilhL 22 fetdiwal serum, usmg 6 well tissue
specifically, in Figure_ 9A flfty n /m of |L-22

FGUSHTEONR R Qgﬁ BEUE edHE N Arierdad Adin 10 geﬂwa%le@fte\ﬁa?‘& léours fresh
fiedi® 85 8ada ol B QK0 38 ek HmfD IT00 T8 ofiBfes, Whore

kintibbdy ¥2s teetsd Serheatyalézitioy pdehey tewlcyusking and antibody was pre-
streptavi di n- HRP (br oken |i ne). Varl ous concentratiaqns

dneyhateffrp IGminties 3ireRm (pperaiyre. | Cells wesp hxsedPy addipg 200 ul/well

A SO DR bl L i

ahgell dptdedydsimeisured by BEA adsay [fPtees Roalsthel] IIan dl“dnhﬁ'mr@am of

%{3{?&1 ‘glpgselpgraz Ay b% ga‘éo&%é)po?y%grg(?q@%i @2\12( &tlrbéﬂgl %arlsbad CA)
Sa%' s%é%uéﬂtiy%l@t@ed! A 1R téé%ééﬁtu%erdl @15 ﬁltﬁ)@ellﬁlbget thembrane

/fm of IL-22R-Fc from was captu onto anti hunan
I@@Qxdmrre&mmsblswe@ GerElan D Tl&)plgisghc)rymw SP&TH3 s detected using

tp th | | n s .t.hen dete

febarad Tyy70s RRH00 8 R EnBed Biotit: BephERILH an BCL

| detion Bt vk @sdd-fof dxpessic Sfrhemilemifdcaick @8 re@Bmmended by the
additional 1 hour incubation with either PBS- 1% BSA
(ipawiediuter ugreaRagkfqrdud)concent rations of | L- 10R2- Fc

(). For the experinment of Figure 9A, a fixed anmount of

| L- 22R- Fc fusi on honodi mer was i nmmobilized via its Fc

ik il 4 p-urmuand gﬁis:nalmd apll Abeso ddteiable hffity FOOITUOGOR? )

was then added to occupy or block still available

ant i - h@n%blpé@géwhetfé&ﬁcqswl%rrdmm@ PO 2R and TL-10R2 was
b A% ﬁ%&?&ﬁﬂ%@o‘gug Wolthaté 21PtnY §Sst %?si&ﬂ ?Acef)to} & Phsion proteins

were immobilized via the Fc domain on anti-human IgG coated plates. Biotinylated IL-

22 was then added and detected with streptavidin-HRP. Figure 6A is a linear graph
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plate through its interaction with IL-22R s ECD. If
EL- 10R2- Fc honodi nmer, serially diluted in MgG is

wa@oaedogspi or to the addition of bio-IL-22, theP&r/US20040020833
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i npact on the amount of bio-EL-22 subsequently bound
to the plate. These observations suggest that the ECD
chowingZRR-tie-Lla2@ binds 10 BR> iFombin hedi T2 2R -&c eandnmb Hetettably to IL-

ORGP BB Bh0 By A S MR ong Sspicin
bﬂoﬁ@ﬂ%teﬁ@(é&@ﬁtor—?b— WlBQeQ%eﬁ Qa4d 831 &eth%te@rﬁﬁl?m &njugated, anti-

BL-22,’as wel | -22R, in order to effect its
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Tttt AR S and aB G elintind RiosSalte Fion was

aeeed WhedII01OR2-22 ﬁd@%ﬁdé@toﬁﬁi&%@sa@QOﬁﬁzﬁ aEhigBéiboncentrations (3-
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come)gkl ne binding, it was directly determ ned whet her
%SliéﬁaYlfllémtI& Zonstitute an interaction between

I L-22 and |IL-22R For the experinent of Figure 9B, a

fi xed amount of |L-22R-Fc fusion honodi ner was

iExnantpld 1% ePrepagationsinBcharnctntatidnofdh-22RG ¢ emt Hd 10R2-Fc

| at %s. The dition of a fixed concentration of
B%@Q—l.—%%—%ﬁl—sggr—g%—?—éo- mesd Of18% %8 nal ( 2.5), bound to the plate
thr Ougli'helfbﬁ(b\ﬁﬁli@ feR rlrﬁéhty\%fb doatddEd B Haldatd \R}ﬁétﬁe%{hé’faxtracellular
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f
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2oighie Admivdreitifateiiheiseryetiereolid? IR -daad CHEOUERS: 9xgressing AL-22R-
y@m.anglgm‘légﬂ&{s@tted \Mﬂf’? On gl;. rl?%?%&&_ﬁ#gglé 38 01t hﬁﬂ: introduction

i'ncreasi ng concentrations IAer 1s
axﬂdiﬁsi plasmichiacresdeldshe erpressiuincofIIL-22R -Bé gﬁtﬁfouﬁoldelsmikeﬂnes were

e signal |evel obtained imediately

%ﬁggm@negﬁaérwdz@t CRTBESS Beth F?rfesg@n FRSERIOF §h411i*19d| cat e
t hat INEo MRS ST Zﬂ&Hly R 4hA ]ﬁél nf‘é A Jn@ Q\}é:'ré &&eﬁ’xﬂne};d to have

i nteracti on between TL-22 an 2R T addition o
[nhole @R weaiglithef we kP, araif + 85 thmspeLot@éﬂyl Mb@adl amd,non-reduced

PR e PeVB S GHQ folb3RBier e Mgt Rofgfespig e fusions

WS seSerhtbd Sn SDSWAGE Jell Jatidasioted 18 adRémBrags! %f‘&ltwﬁs then probed
tenmporal nodel for the binding of IL-22 by the of

Mitlppatydern! patibgiRs dn@@@pltagams;tmtihmshuminlg@ Fd, rIIstzz& ardE-10R2.
fl\g?l{ehs %c%ﬁ%allé/t élbllp rglt’%g Cf)ﬂ(ﬁlﬂpllle%e%é tf ; bﬁg)z ce&%teé%eﬁ%ng either

rreczam B, mqmma% drUoRICEBBERE WetdWRpaahkavatys pok ?/acyrlamlde gels
8ure 12 le 16: Two Distinct Surfaces

W@Urqdé@ﬁdf(d MEparbrgretadicest (-BMVED sendivenssindtirankferred to
nocl onal

R e Ryt PR AR e Rt F-hoRen P, an

hIL-22R or anti-hIL-10R?2 antibodies. For anti-hIgG detection of a blot, 4 ng total Fc
fusion in CM was loaded in each lane. For anti-IL-22R and anti-IL-10R2 antibody

detection, 16 ng total Fc fusion in CM from co-expressing CHO was used. In Figure 7B,
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bind to human IL-22 (Exanple 5). These anti bodi es were
tested for their ability to bl ock IL-22-dependent
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of the ST/%TB transcription factor in cell lines that

express both IL-22R and |L-10R2 receptor chains (e.g.
%H@lbﬁﬂmmedmlfﬁfm CH@telsl expfe2610 pitlidr GL-23Rt-Fe (-b)a]l—lORZ—Fc (O) or
Sci USA 97(18):10144-9). If these antjbodies neutralize
IhotlybA) pisEsadded so BLEYaPhtesicgated Wi rablibartshuman FygaRegtibody.

d‘& llﬁltellrﬁd&ure of Eh I\}/% h%?o%ﬁlgﬁ%as%so 'élggci ?%J‘Qébr‘*trﬁ zéj afﬂeybound

anti y Was pre-incubate

Gesepeitt etd dtedtdd @n%@ bidtie flatedrodel dnti-Mithan MediR2 ant1body
i ncl udi ng I L-22 co exed wth anti body, was then

dppeyedd Yﬁir%@@n Ps. Cell Iysat es were subsequently

[ anet ey toRRRBLeL BV pifle PARTLERR Ml BRoyp cro

Aiek bavidte 8 PAFIahITe H86n BrotiAhdth d\@zﬁtﬁm BestédulGatdight. Detection with
human |L-22 (50ng/nl) was %)re i ncubated for 30 m nutes
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gh VEHO Ll BT 1L ORI With fﬁ@é@@ﬁﬁﬂw ¥keBatR. Of-10R2-Fc
t es€ anti bodi'es are able to bloc 22's activity on

capipea's tolhavi niore ertR $iMg posiricw slatiertal tm)dtﬁcaanns bTidy analysas, under

d t

SRR r g o e Binthe TR plshen i g fusions.
NIRQa8d @riv3d ii¥neihd antihISGiMecli @S pRe! buedkit thdt TLSIWRTEFYis

the results shown in Flﬂgure 10Ai ndi cate that both

aﬂ%@mﬁmaéﬁhmhﬁ‘ﬂlq\’élfélag #£3Bd{cs) on 1L-22 inportant for

;Elt Isbg%(li/l i eu? eygqrgs% l%cﬁh %ef %tog husbon% %ecg‘et:éﬁ)gédoﬂganqglcﬁ-zzmm-

IZE

| TOR-BEhdt@ddiherand QEQI@RQKFd?Htﬁ;hdlﬁmeﬁ 8inceMdesE2readior - ddions have
define 1L-22 epitope(s) required for cytokine recegtor

i @ﬁwa@ple@nlar Whtehith endyds efsthw@rl\é bwanﬁadl@mg $DSPAGE (-BME,

tok| n ELI SA-t
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Fbe@isen tﬁ&Bvo Hoﬁlbdﬁﬁiérs’i fTUtMHr tlQefse béanthBrsFBothC[EmﬁRﬁH_l’ 10%3-Fc
i mmobi lized via its Fc on_anti-human |1 gG coated

pheseredimepand UeAd0R Sk domodimeivase defegled puithoangirhigs ig the CM from
t

P Phosing €10 b S e 2 AL RollBh s bodily dosgored. The

tHheZ2R amibodn tietectibbreganal, tuhddrinod Zetasngiemlditicats) demhgnstrates that co-

diff t t bjlity of I1L-22 to bind

SopetB bH Y B et o kAR bomesekouf pibssgebylay thes the

|ﬁe‘te%3(ﬁnfeND59(e91 t& %&Mr Wik &1t8RnReén ﬁlrmg&%% frlagcald ek 1R9oR/TI-
of 1L-22 to I'L-22R (EC50=0-T nM . Thé disti nct

pHR ek wasidotad CHOsecb ¢dyoldtnel - 22RAhil§REHAcS e térndimeated I-

t h defi f f t Th it
iy D] e AR pE BRSO
r ecogniid RBsefte bthetdroBindrm thEOM trohl- CBERe ks v &erified by

anti body sterically interferes with recognition of an
adpavishtELIBb A2psing egpwdipg speciffofRr cqiedwinei the beficenslimes e

ﬁzgnodlt%/n%ld WRLEAWELLadAT Wefil ESa Pith B 2 29R o §libody and
bound protein was then detected with a biotinylated IL-10R2 polyclonal antibody. This

ELISA format will detect only molecules where there is a stable association between the
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22R/ 1 L- 10R2- Fc heterodi ner, rather than IL-22R
honmodi ner, was i mmobilized on anti human | gG coat ed
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t he subsequent addition of a fixed anmount of bio-IL-22
gave a signal (- 2.5), bound to the plate through its

N PRAE &6d TANORE E{éaugfé hcM-frRRRCEOGxbtes 38 BRI thdrTLE PR Fe or IL-10R2-
case, both anti ies inhibit IL-22 binding to
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2
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EL-22 | | s def
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EL-22and_| L- 22R | L- 22 hi ndi
SeiGoie Ot eaptRe ngedimeros toRat o bell i Ghohabgofhsr om. i
td?ﬁte%%yf A& B MpAeRBi 1t wis cohclddR thhi npmM]aJmec heterodimer

signal “transduction
gives the best binding signal, indicating an IL-22 binding role for the ECD of IL-10R2.
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nmedi ated by EL-22 (Dunoutier, L. et al. (2001) J
| mmunol 166(12):7090-5; Kotenko, S.V. et al. (2001)

WO 20oBeIs9L66( 12) : 7096- 103; Xu, W et al. (2001pCRUSID04/020833
Nat| Acad Sci~USA 98(17):9511-6; Wi C-C et al. (2003)
Genes & Inmunity 4:204-21117). Conditioned nedia from
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v
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Elcep’z‘tﬁrs and t]surﬁmstyqngeﬁélgr@g@ﬂ any COPeRREation of t@ &c4 in summary, the

i ndj cate t.h and N
B3P % wain ﬁ_g %}ﬁ gg 1c9§§%28#%\6§?@¥30 rfa}% : 1rs] géciulred for the
libe@2R of The ORE: 2R TLopEbidehn Bdhimcedbiig of IL-22 is detected

distinct. Exanple 18: 1L-22 Interacts Sequentially
wiheh botheEHTBregresant.22R and | L- 10R2 Biotinyl ated, N

term nal H S/ FLAG tagged human | L-22 cytokine and I L-
22R ECD- and | L-10R2 ECD-FC fusions were used in an

ExhSHtebids e Thé extimdclltiar éwm@mmhmmn of an

|ts receptor chalns

il
| L-22 %‘{18@ %?cl)aln#d %nf dctlgg Bf ECQ)R@ If&fuﬁﬁé ﬁle\@résﬁnde’tﬁ IEQQR (Figures

of IL a cytokine receptor conplex with
I5iAg8BY. B Evahiadtey fufrher TTL-1QR?2’ SWm]!)@altmlp igtthgflevelopment of an IL-22

;g%etrg&gttor%gmp&éx %R%ELl':IgR[ f%rmztl][ wash 1%13&( by 434iRg . 36RD e
homodimer after the IL-22R-Fc homodimer. The effect of adding IL-10R2-Fc

homodimers could now be evaluated either before, with or following the addition of bio-
TL-22. More specifically, in Figure 9A, fifty ng/ml of IL-22R-Fc from CM was captured
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directly, the follow ng observations support this
nodel . The interaction of I1L-22 with the individual

WO e@epomsr7 subuni ts was exam ned, and found thaPCT/082004/020833

bi ndi ng between IL-22 and IL-22R could readily be
detected (ED50 = 20 ng/m 1L-22 and ED50 = 6ng/ni

drko 2diRhingiah T%(Ebé]étéd?wéﬂs awdl16 Berd @spblckatewith 100 pg/ml human
contrast, a weak avidit ﬁ bet ween i nmobi |l i zed

TeG- @odhe%@puﬂné) ves therpddesi ip dghaywele t Beundbignt-22hyas
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prior, concom tant gure 9A) or

sequepbi tfﬁla eﬂp@irﬁm Bf Fijgmw@ PBYeddmsnit ob [[e22]R—P1:(fEﬂﬁoﬁ-c
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ct’i on ure e system used
eaMegilate] Psfixaisncémiadomof biocll+-22pivel a ng(lzlm (gL28), Bpuwt to the

i Sl SHCCECHE LDk R0, s
Hﬁ&e&ﬁ%@@ Ys 'ﬂﬁ@% Pfl@%%é a@iti P EBHIILE12, lere 454@Qbact on the

supra ized 1L-22"s affinity for solution
Bimaaﬁt dDlbid-DR22 ahbnequemlybbunMC( ke gplatevhThese jobseregtiong sygeest that

f or éﬁ #ﬁd&l}&pﬂgse l!Ll,('IO?IﬁzJ;F% Eﬁmo 10%321 glgalg g?r%fln ct a¥one a stable

% Scidion #PR% a8 BB that'ts kibsehGenly-dRlcldd-ba 2R enbafeent of IL-22
is ELI SA system was not detected directly usi

a.amdm &atpm ;Iell%&req@rre&thﬁménml 1142, 23 o7 aaHm%%deﬂ order to

ﬁﬁgﬁdﬁr&yt hl;ancéiglgﬁt i B &%ﬁ@ﬁ&gﬁ@r@ 9A, Jf IL-10R2-Fe

EsL:iGcﬁéd gshﬁlt tgé bloe%ﬁm lthbfré Irsﬁnq@v ?3 HmeRfd?ad;d)epegdm intwers@in the

an I ndependent of the aadition o - Ror -

oo lgHo SR dnaoune o Rasl - bk O, RrGOn of JrgPR2-Fo
[

%g Aloggg {t e%%ﬁcgﬁﬁé s g%tgé%ﬁkgﬁ@ﬁﬁlﬂﬁﬁﬁm&fﬁgﬁim%gf&é the

hough, that this
RaAitisp e bfo-I.-p2.ndi ng of TL- 10R2- Fc does not enhance

dded 15 GERBERHM . boBr Be kBl et ot Heant Poebn®
%eég%&f%fgg?Jlﬁm%‘?ﬁ@t"o@wt%ﬁ@&mﬁ%&kwaaaaegt@mmned

to the assay (Figure 9A).
whether these requirements constitute an interaction between IL-22 and IL-22R. For the

experiment of Figure 9B, a fixed amount of IL-22R-Fc fusion homodimer was
immobilized via its Fc on anti-human IgG coated plates. The addition of a fixed

concentration of bio-IL-22 gives a signal (~2.5), bound to the plate through its
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The coval ent juxtaposition of DL-22Rto DL-10R2in the
context of a heterodinmer gives optiml detection of

wo keo2A0dspndi ng i n the system used herein (Fi gur€r/8%£3004/020833

In effect, this coval ent association increases the
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iBteackith it 0.-20R EIECTL/ Inbte 2@ &Y dtE2 1 Mid-EK-226mal immediately, it
cytokine is added to the assay. These het le
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cyt oki ne-receptor conpl ex and subsequent signa
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L
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di stinct receptor
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ENTE RN R
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this cytokine's interaction with the
cells and the cells incubated for 25 minutes. Cell lysates were then analyzed by Western

blot using an anti-phospho-STAT3 antibody. Cells incubated with IL-22 alone (+) or
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ECD of BL-22R Wil e Ab-02 does not block the first

step in cytokine assenbly, it isable to block the
wa@ewsnasst ep (i.e., recognition of |L-22/1L-22RDySHCD020833

of EL-10R2). It is, therefore, concluded that Ab-04

and Ab-02 bl ock the recognition of distinct binding
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Since Ab-02 does not block the interaction between IL-22 and IL-22R (Figure 10B), the

results shown in Figure 10C suggest that Ab-02 defines a separate epitope that is either
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contrast, only a weak avidity between immobilized IL.-22 and soluble IL-10R2 could be
detected and this required high concentrations of IL-10R2-Fc (3-10 ug/ml; data not
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close proximity to an IL-22/IL-22Rgcp complex, once cytokine is added to the assay.
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antibodies reported here, Ab-04 binds to an IL-22 epitope that prevents the recognition
of IL-22 by IL-22R; this is not the case for Ab-02. Association of IL-22 with IL-22R is
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ECD of IL-22R. While Ab-02 does not block the first step in cytokine assembly, it is
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%ﬁg& %&ﬁfv%%fleméhtm ?eérEﬁTétQilt(QQ%)éPNfﬂ-% 43nh44BI18))Were cloned
a p38 inhibitor. 18. A nethod of
nmo el Aekunyeonnt dbtained femeaoniancipbionesClonigeh GNgn PT3606-5).

|C t r‘r’s .r2 F_&Eﬁ g‘pteg%%&é g{)‘ﬁ’ aﬁx btggteii @s@% ilo&lhﬁﬁ?‘z&’%‘ %g(élgergsfe assay:

CHRE Bi¥st Aay A EPGRIBd1Ls Wdﬂ@ fﬁ@ftrypﬁdﬁedaﬁd dplﬂtl intosP-i 6@ tlishes
allow an interaction

(Semprnt & degsie,of ox1Q ngUﬁ{ﬁlOQ)h Qrbt(l}p S@c&ng g@ﬁ’rth‘? Bezlls were
irgmfe (l:)[%éd L&ﬁ«{pﬁ ﬁi_ilo% {OLHSE Scleﬂfoq{latgl Xbiien 120@ ug pSTAT-

eptor mxture with t
Hﬁl l_hg SELNA)H- 0.5 agreenim fiee m&xdfum(Oﬁm—jMEM fréraiGibea)s ayd Solutlon 2:
t here interferin he |
60 ul ngofectarngOOO (fg oﬁllvI C}igcot) +eO. ?rgl ":‘Sre?lfntl—free medium (Opti-MEM from

Gibco). Solution 1 was gently added into Solution 2 and mixed well by inverting the

tube several times. The mixture was allowed to stand for 20 minutes at room

temperature. The medium from HepG2 cells was removed and washed once with

phosphate buffered saline solution (PBS). 9ml/p100 of serum-free medium

(DME+PSG+HEPES) were added to P100. A dropwise addition of the

DNA/Lipofectamin 2000 mixture (Solution 1 + Solution 2) was added to the cells. The
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bet ween EL-22 and an EL-22 receptor conplex, or a
subunit thereof. 19. A nethod of treating or

w@e@seosdng an | L22- associ ated di sorder, in a BUDUS2D4/020833

conprising, adninistering to the subject the antibody
or fragnent thereof of any of claims 1-5, in an anount

rgfv&lfré Ga€ @\Mﬂe@ g‘%ﬁﬁﬁbnd)fetd&h@d/ fthe ift@bAtbR 208 sisomirdtdag, cells were
I sorder. he  net hod of claim 19, V\,her ein the

thipeiised 90¢ phit@dndh Wowekdeeli @ulm Hat-battompeshlatreongrBupel]

R OBl OB LITNIGy ] RERER ot g BRI pre
Malﬂaﬁaa with S0/l dOhuMRY @i DMERES G- 2Q%&BS0x Ba?(éﬂor 30minutes. 100

di sorder is selected fromthe group consistin

wited dirrsangibad yie ytnking insix tugs wab et Rfdad @ cehgriys) 18 after medium
scl er osi t heni a v 76& S

W?ﬁﬁe%(f O’F@.}/ ¢ erg, rg: %(ﬁ tI3u uggpédﬁ% E ?ﬁé fhedium was removed,

FPQIW@Bfo 9638 NpTate oF hGCKLE b@@at(Pttﬁhega@’q@Gllhwaw@dded and mixed
di sease (COPD), cardiovascular infla

mﬂ@p@agﬁ:rtqus 40w A dyseteswelR rapEpHed fqr:l,w%éﬂse?ﬁsélyﬁ%t?hod

aﬁglu nllﬁa%u 1 F%gare%?vg}lg§§ag§1£éﬁ1(ga%%ﬂﬁo 9 Oa?lgéé ggéfqurl]'e@@well plates).

ydredleif Lutiieasidsecteagent iProvarwga E123R) vidre addsidn ddingfiescence was
claim 23, wherein_t

I §._.a hun 25. Th
SrErHOB Lo Paries QUETTy ML PSR ARAT SRR B ng
Lo t hens b e %Ie RIS rthé REIARSLSH TE - BORMits @b 8 pETAT Ludiferase

th e group co sisting of a cytokine inhibitor, a growh
fsasy asing retiainti-homan h-22rmtihodiess Pl anst Ab-44. compared to a fusion
antl -inf ent {

ll]i\Hpo :I]g#élb@g pcg?ts%r@ls cﬁgrﬁcc(hﬁﬁd b%T I'R{Pc ﬁlgure 13isa

?ﬁgﬂﬁe 1g@ng ihRRyi G M of a&ivﬁie@u&ﬁg rwhtﬁnehdmztm 22 monoclonal
rapeutic agent is selected fromthe group

@mﬂmdas; Ag-oafané AN oA tTigd §PRGENtrakon Qigzz%wp%%ﬁpgqbated with

I L-15 { t
SR RSB e P e SRR B cBAeblnhody 9 incl
fh@g{&tand%@% &Rkl tdeEﬂ)@Q k:élgs t?eﬁﬁi&htly tfaﬁdf@itecewpﬁm TA-Luc vector.
unom de, sirolinmus (rapamycin or an anal o

tMfer 6 bfs, the @Hx w2 lymdoartdoamneaanme qe&iﬂmt%were &fided with

n
E}S?Aflﬁ@ﬁ? %u%ﬁ %?‘Sgb%lnse |(ﬁetec%ed %&leég? fu%ggﬁp?rﬁ?%ﬁg%ﬁ Gells
ﬂﬂ:ﬁ}?ﬁ‘cbé &l (Bﬂ)%(&@ hh?)&)r?tzimcﬁc t(}mth?eam-izz er@ihchded bopysitive and
or fragment thereof of any of claim1-5 i
segtivecenirols.gsnediedy.t BDIA oAb BAase aP%‘étd@H@E i Hileo for Ab-04
Jaﬁ&{t %/I The nmet hod of claim 27, wherein the

ubject Ts a mammal . 29. The nethod of claim 28,
vvher eifigurd &4 isngmaph dsplatmgmhamhﬂﬁﬁon EE.-3P actidtienwith A pnti-

or fragnent therepf an cl
e S0 0amonse oA mte s Of - GAPFof o pR e coggnation of L
l2§%@qbg§ec‘ > AehiBdEd wikihSaKERs cdn@er?era%ﬂéﬁd; 6€dithesd Ab-045€A Pbr IThE2BP-Fc

dy or tfragnent thereof of any of claim11-5 in
(A in@Nuhadih dh@theh addekei HapGndells arahsiedty toansfacteddryt pSAMT-TA-
acute phase response in a subject.SEQUENCE L] STl NG
11t 0nciGr nbftere hisndeicelis werellysed and same amount of cell lysates were added

to each sample with luciferase substrate. The signal was detected using a luminescence

reader. Cells incubated with (broken line) or without (dot line) IL-22 were included as

positive and negative controls, respectively. ED50 for IL-22BP-Fc was about 0.4nM.
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Uses Therefor <130> AML01524 <150> US 60/ 480, 652 <151>
2003-06 - 23 <160> 10 <170> Patentln version 3.1 <210>
Exsmble211 13dhibi2iba »f DINR2<024 Gty dBalSambhfesatioh08%aylusing rat anti-

aatt cggcc aaagaggcct acaggttctc cttccccagt caccagttge

t@M&é@—%ﬂ OC€S gt ct gca at ggccgecc tgcagaaatc

t&?gg&gﬁﬁfp%g&gfst_ at gg ggaccctggc 120 caccagctgc
cttctct tggccctctt ggtacaggga ggagcagcetg cgcccatcag

180 ciNsduggenaggcedigadal bggthdhazzR arglag @Rz were cloned into GFP-

(807 535 RSSOSTRA. P4 £l APLAYE, SAMBINEHT o ey eovi

GRARE LA NCIRACAEN & DIAERALARIAYC TS B3 6bDRH8RAGRsduced

aggtgctgaa 360 cttcaccctt gaa agﬁw ttccctca
arvitt @ai@i@@YﬁPd&‘dgmdtsprtqi by § gb @)&Qwsgty@&am cells were

tt,ggt 3_%0 Eﬁég‘g %ggg%\? B9 Sty &é&aﬁé Qﬁ‘%ﬁ&ﬂﬁ 22R

gcaaaa gct gaadgdg

afoapl padifise RIS b@ﬂﬂg@e%& mapé BgRY 9@)]@&@&@‘&@5&&3’3% described below.

tt ggagaact 6ggatttgctg tttatgtctc tga aagal c 600

ct gcatiAFhcdBarag dasedy g@gwa@nw deFgavaé@eed)@fthlec

%ﬁﬁilﬂéﬁﬁséﬁﬂ)% § a3k taﬁ%xo%@&l‘?&&@ggce@lc&%}é %15&: (VWR # 62402-
aaccaaaa ggaa dgg aagccaaact ccat cat

29). g0l deties ddaed aﬁdmdgoﬂagq;gé-irwgbatbdimalg@@/mhhmam Hee2in

Tibibeb iS5l RRRERR S 720 RATG: oo Bty b thgn added into
taf %ﬁﬁ&@%ﬁt@ﬁ@ﬁuﬁ%ﬁlt celik %?@ﬂl@ﬁ)&&é(ﬂﬁt%bbé% 5900@0% ina humldlfled

ccat aaaa attactttc cattccttta ggggaaaaaa cccctaaata
datubati mﬂ4mohm afeasesa poblidetatibmtthe tultiaediplatey were removed out

tatttattat tataaga ctgcatttta 1020
of incubator and a iowed to%ool cso%vn to room temperature. About 100ul/well of

reconstituted Cell-Tirer Glo reagent were added. The plates were shaken on orbital
shaker for 2min to ensure complete lysis of cells. Luminescence was read 1 sec/well
using Trilux (Wallax Micro Beta TriLux scintillation counter).

This Example describes the inhibition of IL.-22 activity in BaF3 proliferation
assay using rat anti-human IL-22 antibodies, Ab-02 and Ab-04 (Figure 15). A fixed
concentration of IL-22 was pre-incubated with various concentrations of either Ab-02
(¢) or Ab-04 (A) or a control antibody (-) in cell media and then added to BaF3 cells
expressing both IL-22R and IL-10R2 receptors. After 48-72 hours, cell proliferation
was detected by Cell-Tirer Glo reagent. The signal was detected using a Juminescence

reader. ED50 for Ab-02 and Ab-04 were about 40nM and 0.2nM, respectively.

Example 22: Kinetic analysis of rat Ab-02, 04, I1.-22BP-Fc, IL-22R and
11.-22R/IL.-10R 2 binding to IL.-22 by BIAcore

Experimental Protocols:
To prepare the biosensor surface, goat anti-human IgG affinity purified (KPL 01-
10-20); Protein-A (Pierce 21184); goat anti-rat IgG or test protein directly were

immobilized onto a research-grade carboxymethyl dextran chip (CMS5) using amine
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tttatatcat tttattaata tggatttatt tatagaaaca tcattcgata
ttgctacttg 1080 agtgtaaggc taatattgat atttatgaca

war@anemvag agctataaca tgtttatttg 1140 acct caaRGRHUS2004/020833

acacttggat atcctaaaaa aaaaaaaaaa aaagcggccg C

1191<210> 2 <211> 179 <212> PRT <213> Hono sapi ens

&ﬂl@ﬁ I\%ZTﬁ@iurﬁb@w% actb@itedGhith EPE/SEIS. Ve capturibg rani?tbt&iy was
Leu Thr Leu 1 5 10 15 Ala Thr Ser

ingagtedent aAp@pen@an@e@f Save/ml in sodjuncpsetate Rutfor é%l ‘éé) ﬁhleapfotem'A

Alﬁsamgc% I?Cf&%%loﬂ_léf? 50(9‘@“@ A%&atlskrﬁff%{?}f@ 0), or test

Ploteid ads &k@tlly)dﬁ]eaed afh ao@eﬁtrﬁﬁmﬁﬁ O - l.@lm&\limso@&pn Asenlate buffer
Asn _Thr_ Asp Val Leu |ie Gy Gu Lys Leu Phe 65 70
(L 86). ke @ryohrhzat@@rww&on%wn@m? W@rdéyglsw‘vwh gy PR 000

Lol O e RS Mo
(V27 1OM{RU@ for ﬁdﬂlmtlymknoﬁﬂrzeﬁ’mtmg profdin. Rleglaimng Sdivated groups
As n eé é‘gthl—i gl\a’ieglalé;lgﬁmg}%g(p@p)lqé% %néroi fggﬁ%lc&r %ell was used

@/ fér@xﬂ:elsﬁ sl cgﬁéct\faf bll-ll( §eﬂ=ééﬁvéﬁiéie@ Mati effeBfs afdll Yion-specific
u14515 155 lte Lys Al Q%GluLeuAs

biadingethe @amnwemnsemd fewr ﬂmgcedbnvqe soant withgheaptunjng pplecule.

<
€ leggr lgnéuzcla]ﬁzly%}sesgoncgtlon media cof alnlng'\ﬁd Zﬁ%uﬁu YOR2-Fc, IL-

22R-Fc/IL-10R2-Fc receptor complex or IL-22BP-Fc protein were captured onto the
anti-human IgG antibody or protein A surfaces. The rat antibodies were captured onto
the anti-rat IgG antibody surface, by injecting 60 ul of a 400 ng/ml solution. The net

difference between the baseline and the point approximately 90 sec after completion of

. Fc fusion protein injection was taken to represent the amount of ligand bound. Solutions

of TL-22 at 300, 150,100, 75, 50, 25, 12.5, 6.5, and 0 nM concentrations were injected in
triplicates at a flow rate of 30 ul per min for 3 minutes and the amount of bound material
as a function of time was recorded as sensorgrams. The dissociation phase was
monitored in HBS/EP buffer for 10 minutes at the same flow rate followed by 5 ul
injection of 0.1% TFA and 5ul injection of glycine pH 1.5 to regenerate a fully active
capturing surface. A 11 kinetic experiments were done at 22.5°C in HBS/EP buffer.
Blank and buffer effects were subtracted for each sensorgram using double referencing.

The kinetic data were analyzed using BIAevaluation software 3.0.2 applied
to a 1:1 model. The apparent dissociation (kq) and association (k,) rate constants
were calculated from the appropriate regions of the sensorgrams using a global
analysis. The affinity constant of the interaction between receptors, antibodies and
I1.-22 was calculated from the kinetic rate constants by the following formula: Kp =
kq / Ka.

The affinity of rat antibodies binding to IL-22 has been tested in BIAcore using
different presentation of rat antibodies: directly coating rat antibodies on BIAcore chip
or capturing rat antibodies on BIAcore chip by anti-rat IgG antibodies. Then, different
concentrations of IL-22 were injected into chip followed with buffer. The affinity
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<400> 3 gaattcggcc aaagaggcct acctaaacag gctctcctct
cagttatcaa ctgttgacac 60 ttgtgcgatc tctgatggct

w@et@shosaya aatctatgag tttttccctt atggggactt 1R2OI/US2004/020833

t ggccgccag ctgectgett ctcattgecc tgtgggccca ggaggcaaat
gcgctgecccg 180 tcaacacccg gtgcaagctt gaggtgtcca

ekl ACHIRRInBGE@IACRAICanal @ aSigE BI R4 wtiohisaftgate. Similar data
ggccaaggag gccagccttg cagat aacaa cacagatgtc cggctcatcg

B0o® by abjanad frogt diEferray gspeginecali gct a aggat cagt g

ctacctga 99586 360 gLt $rCaep o

ot ot Iy Hin e B9bAc R ARETE, IR TR A0RGS G roceptor complex
AWUAOZIRRYFc bididd odLPxiesdaac tesiad gic BiAcag osing@agoditonegt medium

cacat cagcg 480 gt gacgac ¢ t .
S BDE JA OB O TATGH | H e P Aqageg drotein was
ga%%ﬂg{l g@%?Ag&g %%:1 tﬁﬁ\ﬁh&g%@ﬁntﬂ)‘éﬁﬁﬁ.t radf di$dLhdRde8htrations

gcgt gdgcgaga agdagct aga aaacgaagaa
of Ge2T wkteinetgd dttbchip HHOwad sdhdntan Theaafangy constant of the

gaatggactt ttitactaaa_ggaaagtgag aagctaacgt 0
Bisrdipoins Pabaadae BLAC iAo B0 H5, SEET dithms s
Bth A8k BorPaifiBRnPolfintsal gagaccagag gtagacttga
taaccacaaa gattcattga caatatttta 840 ttgtcactga

t gat acaaca gaaaaataat gtactttaaa aaattgtttg aaaggaggtt
900 acctctcatt cctttagaaa aaaagcttat gtaacttcat

ttcecat aace-aatattttat Q60 o+
TTTrT T OO AT T aoarar T ot atl

At At nant ++ + 4 + + 4
JOUU—aratryraayt tiattitiatt a

t aagt at agp-got t t atptdsat glomgtd t afl-doReHAL-goRE-FA&bblex  IL-22BP-Fc

ftatttatag aaacattatc tgctattgat atttagtata aggcaaataa
t Kb Mt gaf81080 481 aact atdy gaaacaagat afl@Btagget 3.37

ttaat aaaca cat ggatatc at aaaaaaaa 1140 aaaaaaaaaa

4 dheantamgioybrtwgen M166R2-F0and [k22 pras169weak -berRgted in BIAcore
sRdlPsts.MUs nmuscul us <220> <221> M SC _ FEATURE <222>

(180).. (180) <223> Wherein Xaa is any amno acid

<400> 4 Met Ala Val Leu G n Lys Ser Met Ser Phe Ser

Leu Mt Gy Thr Leu 1 5 10 15 Ala Ala Ser Cys Leu Leu

[l § Qg g G 00 e 0 20 %5 0 4

Phe GHybridoma cell lines producing Ab-02 and Ab-04 were deposited with the
American Type Culture Collection, 10801 University Boulevard, Manassas, Virginia,
U.S.A. 20110-2209, on June 5, 2003 as an original deposit under the Budapest Treaty
and assigned ATCC accession numbers PTA-5254 and PTA-5255, respectively. All
restrictions on the availability to the public of the deposited material will be irrevocably
removed upon the granting of the patent, except for the requirements specified in 37

C.F.R. § 1.808(b), and the term of the deposit will comply with 37 C.F.R. § 1.806.

Equivalents

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the invention

described herein. Such equivalents are encompassed by the following claims.
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35 40 45. Gn Pro Tyr lie Val Asn Arg Thr Phe Met Leu
Ala Lys Gu Ala Ser 50 55 60 Leu Ala Asp Asn Asn Thr

WAS@sNBISIArg Leu lie Gy Qu Lys Leu Phe 65 70r@BUSD04/020833

Arg Gy Val ~Ser- Ala Lys Asp G n Cys Tyr Leu Met Lys
Gn Val Leu 85 90 95 Asn Phe Thr Leu G u Asp Val Leu

Weut ReRifddisSer Asp Arg Phe G n 100 105 110 Pro Tyr
Met Gn Gu Val Val Pro Phe Leu Thr Lys Leu Ser Asn
Gn 115 120 125 Leu Ser Ser Cys His lie Ser Ay Asp

. i e Lys. Asn.1 . .
D Y0 £ BBl A e v
tb4Rtediotkid23 (1602), Wheteyis ol antiiodly Gk YraGnent theredfedhens the binding

Leu Phe Met Ser Leu Arg Asn 165 170 175 Al a OIF/S Val,
ol V30 acommploncommrisingm Lpdseppiar dbiR) 4ndiftersuin-10
<220> _21%?5 Description of Artificial Sequence:
?P88fn%§;¢eo |&'e for generation of sense probe <400> 5
aggat ggaga catctgactg ccctacg 27<210> 6 <211> 56 <212>

b AN T AT —

g)qﬂfae'ﬂ@ﬁliiﬁ—rﬂc(ﬁdé% $heRiPb8d antibody or fragment thereof reduces the binding
of IL-22 to an IL-22 receptor (IL-22R).

3. An isolated antibody or antigen-binding fragment thereof that specifically binds
to interleukin-22 (IL-22), wherein said antibody or fragment thereof reduces the binding
of TL-22 to interleukin-10 receptor 2 (IL-10R2).

4. An isolated antibody or antigen-binding fragment thereof that specifically binds
to interleukin-22 (IL-22), wherein said antibody or fragment thereof reduces the binding
of a complex of IL-22 and IL-22 receptor (IL-22R), to an interleukin-10 receptor 2 (IL-
10R2). |

5. An isolated antibody or antigen-binding fragment thereof that specifically binds
to interleukin-22 (IL-22) and competitively inhibits the binding of a second antibody to
said TL-22, wherein said second antibody is a monoclonal antibody produced by a
hybridoma chosen from PTA-5254 and PTA-5255.

6. '  The antibody or fragment thereof of any of claim 1-5, which has an affinity

constant (Kd) of 10E-9 or higher affinity.

7. The antibody or fragment thereof of any of claim 1-5, which neutralizes STAT
phosphorylation in HEPG2 or proliferation of BaF3 cells with an ED5 in the range of

about 5nM to 200 pM or stronger.
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Sequence: digonucl eotide for generation of ant i-

sense probe <400> 7 acaattttga ctccgatatt gtccaag 27

R 10> Thewdlibadybér feahdent Sfeof 21 3y & dlhiln Ci5alwhich2dbeiates with
<223> Description of Artificial Sequence:

QILRg evithctimics dethe oanggenfabauti 1OE4d6 10H? 1/Ms sehbas pdistveiation
<400> 8 gactgataat acgacjcact atagggcgaa ggat ggagac
dﬂmt@am%lérm@égb% l%El%w b)E<“§1@> 191 <212> DNA <213>
Artificial <220> <223> Description of Artificial
Sequence: Probe for IL- 22 sequences <400> 9
ORgCCartreatibéd Grofedteent 8eeddfofhgy 61 8t 830 Whagdcthadon

t gcagat aac 60 aacacagatg tchtgctcat

) L cggggagaaa. )
CQOFPrisesaRAg fad seqyenecihgigaideast 9950 1&33?%13% fgEpo acids 34-179 of

100 a3 e PR ARy B AREC BRI SR SRS BRI

Artificial

10.  The antibody or fragment thereof of claim 6, wherein the IL-22 comprises amino

acids 34-179 of SEQ ID NO:2.

11.  The antibody or fragment thereof of any of claim 1, 3 or 4, wherein the IL-22,
IL-22R and IL-10R?2 are of human origin.

12.  The antibody or fragment thereof of claim 2, wherein the IL-22 and IL-22R are

of human origin.

13.  The antibody or fragment thereof of any of claim 1-5, which is a humanized,

CDR-grafted or human antibody.

14. A monoclonal antibody produced by a hybridoma chosen from PTA-5254 and
PTA-5255.

15. A pharmaceutical composition comprising the antibody or fragment thereof of

any of claim 1-5.

16.  The pharmaceutical composition of claim 15, further comprising another
therapeutic agent selected from the group consisting of a cytokine inhibitor, a growth
factor inhibitor, an immunosuppressant, an anti-inflammatory agent, a metabolic

inhibitor, an enzyme inhibitor, a cytotoxic agent, and a cytostatic agent.
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Tyr Ala Gy Ser Gy His Hs Hs Hs Hs Hs Gy Ser 20
25 30 Ay Asp Tyr Lys Asp Asp Asp Asp Lys Ala Pro lie
S SerhelfharmyceuBtal 40mpbsidogof claim 16, wherein the therapeutic agent is

selected from the group consisting of a TNF antagonist, an IL-12 antagonist, an IL-15
antagonist, an IL-17 antagonist, an IL-18 antagonist, an IL-21R antagonist, a T cell
depleting agent, a B cell depleting agent, methotrexate, leflunomide, sirolimus
(rapamycin) or an analog thereof, a Cox-2 inhibitor, a cPLLA2 inhibitor, an NSAID, and
a p38 inhibitor.

18. A method of interfering with an interaction between IL-22 and an IL-22 receptor
complex, or a subunit thereof, comprising, contacting an IL-22 and an IL-22 receptor
complex or a subunit thereof under conditions that allow an interaction between IL-22
and the IL-22 receptor complex or subunit thereof to occur to thereby form an IL-22/1L-
22 receptor mixture; and contacting the IL-22/IL-22 receptor mixture with the antibody
or fragment thereof of any of claims 1-5, thereby interfering with the interaction

between IL-22 and an IL-22 receptor complex, or a subunit thereof.

19. A method of treating or preventing an IL22-associated disorder, in a subject,
comprising, administering to the subject the antibody or fragment thereof of any of

claims 1-5, in an amount sufficient to treat or prevent the IL.22-associated disorder.

20. The method of claim 19, wherein the I1.22-associated disorder is selected from
the group consisting of an autoimmune disorder, a respiratory disorder, and an

inflammatory condition.

21. The method of claim 19, wherein the IL.22-associated disorder is selected from
the group consisting of rheumatoid arthritis, osteoarthritis, multiple sclerosis,
myasthenia gravis, Crohn’s disease, inflammatory bowel disease, lupus, diabetes,
psoriasis, asthma, chronic obstructive pulmonary disease (COPD), cardiovascular

inflammation, pancreatitis, hepatitis and nephritis.

22. The method of claim 20, wherein the autoimmune disorder is rheumatoid

arthritis.

23.  The method of claim 19, wherein the subject is a mammal.
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24. The method of claim 23, wherein the mammal is a human.

25.  The method of claim 19, further comprising administering to the subject another
therapeutic agent selected from the group consisting of a cytokine inhibitor, a growth
factor inhibitor, an immunosuppressant, an anti-inflammatory agent, a metabolic

inhibitor, an enzyme inhibitor, a cytotoxic agent, and a cytostatic agent.

26.  The method of claim 25, wherein the therapeutic agent is selected from the group
consisting of a TNF antagonist, an IL.-12 antagonist, an IL-15 antagonist, an IL-17
antagonist, an IL.-18 antagonist, an IL-21R antagonist, a T cell depleting agent, a B cell
depleting agent, methotrexate, leflunomide, sirolimus (rapamycin) or an analog thereof,

a Cox-2 inhibitor, a cPLA2 inhibitor, an NSAID, and a p38 inhibitor.
27. A method of reducing an acute phase response in a subject, comprising
administering to the subject the anti-IL-22 antibody or fragment thereof of any of claim

1-5 in an amount sufficient to reduce the acute phase response in the subject.

28. The method of claim 27, wherein the subject is a mammal.

29. The method of claim 28, wherein the mammal is a human.

30.  Use of the antibody or fragment thereof of any of claim 1-5 in the manufacture of

a medicament to treat or prevent an IL22-associated disorder in a subject.

31.  Use of the antibody or fragment thereof of any of claim 1-5 in the manufacture of

a medicament to treat or prevent an acute phase response in a subject.
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