WO 2005/ 000897 PCT/ US2004/ 020833 ANTI BODI ES AGAI NST | NTERLEUKI N- 22 AND USES
THEREFOR FI ELD OF THE I NVENTION 5 This invention relates to anti bodi es and
ant i gen- wodomngodsoagnent s thereof that bind interl euki ?C%/% ﬁdo'mgo%}s in
particular, human IL-22, and their uses in regulating IL 5 assocl at ed
activities. The antibodies disclosed herein are useful in di agnosi ng,
preventing, and/or treating |IL-22-associated disorders, e.g., autoinmune

di sorders (e.g., arthritis). 10 BACKGROUND OF THE | NVENTI ON | nterl euki n-22
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Kot enko S.V eI al. (2001) JBiol Chen 276(4):2725-32). Both chains of the
I L-22 receﬁ?}lﬂ E(re expressed constitutively in a nunber of organs.
Epi t heljpal cell lines derived formthese organs are responsive to IL 25 22
invitro (Kotenko S. V. (2002) Cytokl ne & Growth Fact or Revi ews
13(3):223-40). 1L-22 i nduBed.Ic o KEENAT3 and ERK pat hways,
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Lej eune, D. et al. (2002) i ol Chen 30 277(37):336 6 82). CRF2 menbers are

receptors (000) MINQ;Z A¢42N5c1 lb%a@’i(ﬂ&llQiMf%cF@rthmsnailes fLavm@hO\amdlat he IL-10

rel ate roteins | [L- 24 the recently
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& WO 2005/ @@PB972 Riolililded Mafrietos 3dlicadve of i hd asERea6pBiee (D3ltidB-40;

Kot enko, S.V. et at. (2000) Owco?ene 19(21):2557-65; Sheppard, P. et al.

(2003) Nat @k &mﬁ?mumadg;tmpl? 8 @%G@Mcﬂndgmmumty 2:172). Taken together,
these observations suggest that IL.-22 plays a role in inflammation (Kotenko S.V. (2002)

Cytokine & Growth Factor Reviews 13(3):223-40).

20 IL-22 is believed to bind to a receptor complex consisting of IL-22R and IL-
10R2, two members of the type I cytokine receptor family (CRF2) (Xie M.H. et al.
(2000) J Biol Chem 275(40):31335-9; Kotenko S.V. et al. (2001) J Biol Chem
276(4):2725-32). Both chains of the IL-22 receptor are expressed constitutivély ina

(‘ number of organs. Epithelial cell lines derived form these organs are responsive to IL-
25 22 invitro (Kotenko S.V. (2002) Cytokine & Growth Factor Reviews 13(3):223-40).
IL-22 induces 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. et
al. (2001) J Biol Chem 276(4):2725-32; Lejeune, D. et al. (2002) J Biol Chem
30 277(37):33676-82).
CRF2 members are receptors for IFNo/3, IFNYy, coagulation factor VIIa, IL-10
and the I.-10 related proteins IL-19, IL-20, IL-22, ILL-24, as well as the 'recently
identified IFN-like cytokines, IL-28 and IL-29 (Kotenko S.V. (2002) .Cytokine &



et al. (2003) Nature Imunol ogy 4(1):69-77). In addition to these nmenbrane
receptors, the CRF2 famly also includes a soluble protein, |L-22 binding

protein Woraame)so7which 5 is specific for 1L-22 and bl g@lfmsh(;ogmﬁﬁgj vity
(Dunoutier, L. et al. (2001) Jbnrmunol 166(12):7090-5; Kotenko, S.V. et at.
(2001) Jlnmmunol 166(12):7096-103; Xu, W et at. (2001) Proc Natl Acad Sci
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and 30 .ant fragrrents t her eof of the present I nvention are al so

r ef errelg @gﬁgﬁz 43(;22%) "anti-1L22 anti bodi es" and "fragnents thereof,"
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20 shows minimal affinity for the cytokine alone (Kotenko, S.V. et al. (2000) Oncogene
19(21):2557-65). More recent results suggest that both receptor chains may contribute
to the binding affinity, at least for IL-10 and IL-22 (Xie MLH. et al. (2000) J Biol Chem
275(40):31335-9; Kotenko S.V. et al. (2001) J Biol Chem 276(4):2725-32; Logsdon,
N.J. et al. (2002) J Interferon Cytokine Res 22(11):1099-112).
25
SUMMARY OF THE INVENTION
The present application provides, at least in part, IL.22 binding agents such as
antibodies and antigen-binding fragments thereof that bind to interleukin-22 (“IL.-22”),
in particular, human II.-22, with high affinity and specificity. The antibodies and
30 antigen-binding fragments thereof of the present invention are also referred to herein as
“antj-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
2-



conplex, e.g., a conplex conprising IL-22 receptor ("IL-22R') and

interl eukin-10 receptor 2 ("IL.-10R2"), or a subunit thereof (e.g., IL-22R
or |L-10RRQ 2po5tiopsedual |y). 5 Thus, the antibodi es and fr@g-m%(ﬁm& § eof of
the invention can be used to interfere with (e.g., inhibit, block or

ot herwi se reduce) an interaction, e.g., binding, between IL.-22 and an
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features an isolated antibody or an antigen-binding fragnment thereof, that
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secretion); an acute phase response, phosphorylation of a_kinase, e.g.,
STAT pr ot efi-fe22pntibegdipsrorfragragnis thereof phthe inyeafipn aredispi in diagnosingRpa2

prolifegatjon. LR A thers. . | bodi es
or fragﬁe ntrtgﬂ%n%gg é@% P%g%ﬁm&%gﬁ%fd&% E&ﬁlgéa er"a ?lﬁﬁ%d,e dééoé&e%s E’F“‘\ri]\#'t h an
affinity cengipdicldrbdis)artbfitic aiorddiasuch @ErheuMatdid eftkriad)} sespitfos, disdder?.
10E-10 30 nore preferably, |1 OE-11 Mor higher affinity. In other

enbodi nent ;8¢ 3 chropic. ghetrughive md@peay diseased GRS inflammgtory sendiéensr al i ze

ot typi oath§ S SRR e85 i ERulisotette £ athe o Blnslef SRbwBR O ©°
PCT/ 1 JS200gy/s20833, ARhéigiersriedsa)Ekitiseysi(1g., agliritis), AR en (¥ ¢. blagpadtis)and f r agment s

t hereof associate with 1L22 wth kinetics in the range of | OE3 to 10E7
1/ Ms, &pi BaICrSps (Eqpansteptitie)- 1/ Ms. I n yet anot her enmbodi ment, the anti-1L22

anti bodi es or fA@&ﬂ&ﬂgﬁ', }rr'&{eeﬁﬁea%@ ifleR TG fedfur& on isolated antibody or an
antigen-binding fragment thereof, that interacts with, e.g., binds to, IL-22, in particular,

mammalian IL-22, e.g., human or murine IL-22. In one embodiment, the antibody or
fragment thereof is a neutralizing antibody, e.g., it reduces or inhibits one or more IL-
25 22-associated activities, e.g., chemokine secretion (e.g., GRO1 secretion); an acute
phase response, phosphorylation of a kinase, e.g., STAT protein (e.g., STAT-3 protein),
cell proliferation (e.g., HEPG2 proliferation and/or phosphorylation), among others.
Anti-I-22 antibodies or fragments thereof can bind to IL-22 with high affinity, e.g.,

with an affinity constant (Kd) of less than 10E-7 M, preferably 10E-8, 10E-9, 10E-10,
30 more preferably, 10E-11 M or higher affinity. In other embodiments, the anti-IL-22

antibodies or fragments thereof can neutralize one or more IL-22-associated activities

with an ED5() of at least about 60 nM, typically about 5nM to 200 pM or stronger. In
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kinetics in the range of 10E-2 to 10E-6 11s, typically 10E-3 to 10E-6 1/s.
In one 5 enbodi nent, the anti-1L22 anti bodies or fragnents thereof bind to

1L- 22, e. wozobsmlmm7 IIL-22, with an affinity and/or kinetp&syu§iofidassst ©
rmnocl onal antibody Ab-04 produced by a hybridonma cell |ine hav‘% ng AT
accessi on nunber PTA-5255; or Ab-02 produced by a hybridoma cell line
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I n ot her enblidor®aifsprolifesataontasirycths described horei (sedelge Exampps@0f210al | y bi nds
t f t of IL-22 f t of at t 50, .75, 100,
150° or 170 am 8 oue paboath ik R muben trorinen b Abe- 8bFobor th | n
SEQ 1D NOE{hf 5o o§ 39 gfé%%aim frhéﬁ?ﬁt) is%&n&%?gﬂlg%lé%gﬁélgi anfi8b

i dentical therefo. ne enbodi the anti-H 22 a ' ragnent
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mammal i an 'L g., human, non-human d muri ne
(e.qg., nousIgA@rIgDa’ajld IgE; 2%0re pmtxcnkaﬂgnd:lmdﬂ:m&qm e ghég@h,tIgGQLM}hand kbl or
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human ogg Myshp&.! L-22. I n anot her enbodi ment, the anti -

In another embodiment, the anti-IL22 antibody or fragment thereof, specifically
binds to IL-22, in particular, mammalian, e.g., human IL.-22 (e.g., human II.-22 having
an amino acid sequence of SEQ ID NO:2, or mature human I1.-22 sequence from about
amino acids 34-179 of SEQ ID NO:2, or a sequence that is at least 85%, 90%, 95%, 99%

25 or more identical thereto). In other embodiments, the antibody or fragment thereof
specifically binds to a fragment of IL-22, e.g., a fragment of at least 10, 20, 50, 75, 100,
150, or 170 amino acids contiguous to the amino acid sequence set forth in SEQ ID
NO:2, or a sequence that is at least 85%, 90%, 95%, 99% or more identical thereto. In
one embodiment, the anti-IL22 antibody or fragment thereof specifically binds to human

30 IL-22 and does not substantially cross-react with IL-22 from non-human species, €.g.,

murine (e.g., mouse or rat) IL-22. In other embodiments, the anti-IL.22 antibody or



| L22 anti body or fragment thereof, binds to a conplex chosen from e.g.,
IL,22 and IL- 22R ("IL-22/1L-22R"), 1L-22 and IL-10R2 ("IL-22/1L-10R2"), and
1L-22, |Ilwo2Rs5/0a0897 | L-10R2 ("IL-22/1L-22R/ 1 L-10R2"). | pcoafk603eoskssent, the
anti-1L22 antibody or fragnent thereof binds to a conplex of IL-22 and an

| L-22R, thereby form ng a conplex 10 of the anti-1L22 anti body or fragnent

thereof, |faodder@ibrddfvinds to %R/G@i‘ ﬁﬂr@forﬂh@ﬁla?rﬁﬁéhanlﬂzzgl ant iety fén-hiRgent
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22R and | L-10R2. In other enbodi nents, the anti-| 22 anti bo y or fragnent
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th t b 2
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fragment thereof, bi nds to IL,22, and interferes with (e.qg., inhibits,
bl ocks or BiHERWM Tb-22/162AR/E)-18R27)n le pae embediment the QﬂtlnH-v ntipedy®ien a

CoD e o RSk ol L AR s Tl 0L,

i nt er f @0esofithé Bnt{-BL.ZR antibd@y b fragmbitakdesofPIL 0L hfd BL-22R! &3i1dias bf th%rhntl-
I nteraction bi ndi ng, between a conplex of 1L-22 and IL-10R2

("1L-22/ 135 2@@8@})& fsagmant thepeof camingrrestithie stabBEHofthercomplex, and thug| 22
ant i body Btefxfe?egﬁﬁﬂtantlﬁ't% 3%8&1 §€&g§%§§](ex\%ﬁﬁaﬂ% 4.-22 binding protein

(I1L-22BP), uman or nurine |L-22BP) for

bi nding to IL ZBLotHerg:mboahrﬁ&[ﬂ;r&he aitiblotly 82 frégment, theredil binds o [L-2%rande | L- 22) .
30 Anon-limting exanple of an anti-1L22 antj body that interferes with
IL-22 bi rﬂanlifjfftSdNHﬂL(ez&FénhsbltSAMQ@fﬁ or ofisTige Feuses) AR ARIEFACHOR. G- Grdtedingas r at

one. 1335 teifR 1% anfsh 8o cBfipr bt podtp R oRBHBTLIBR A o
line pr od (L BOR 2Dt e st ath aﬁl-mmﬁBGuﬂ)ﬁ)GBﬁZgrﬁéﬁ[ﬂé‘ﬁé’dm&hﬂs?@SBS with

the ATCC on June 5, 2003 and has heen_ assi gned ATCC accessi on nunber PTA-
5255. Anot Wef 28 nteripies Mathdz &mpntubisy blagksp Phenwise ieAYGEBbRY LOIGHATLOR,

o o e b It B SR O (g om0
and neut r adr EeHRL, 11hcha1$111a1¢5n eInIyet aibtheraatbodinent (theentEIIaafa)dumdey o6, 17, 20,
and 21)20 Ai'rh bér{t%xer;?ofcgllnlds to eZ ,ra g‘i‘rﬁéx?ere?&itﬁ%e.g., inhibits, blocks or otherwise
reduces) an interaction, e.g., binding, between a complex of IL-22 and IL-22R (“IL-
22/1-22R”), and IL-10R2. In another embodiment, the anti-IL22 antibody or fragment
thereof, binds to IL-22, and interferes with (e.g., inhibits, blocks or otherwise reduces)
an interaction, e.g., binding, between a complex of IL-22 and IL-10R2 (“IL-22/IL-
25 10R2”), and IL-22R.
In another embodiment, the anti-IL.22 antibody or fragment thereof competes
with an IL-22 binding protein (IL-22BP), e.g., a mammalian IL-22BP (e.g., a human or
murine IL-22BP) for binding to IL-22, e.g., a mammalian IL-22 (e.g., a human or
murine IL-22).
30 A non-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 IL-22 activity (see
Example 5, 16, 17, 20 and 21). A hybridoma cell line producing Ab-04 was deposited
-5-



was deposited with the ATCC on June 5, 2003 and has been assigned ATCC
accessi on nunber PTA-5254. In one enbodi nent, the antibody or fragnent
t her eof bwwlmospmesfically to IL-22, e.g., nmurine or h vdded nd
conpetitively inhibits the binding of a second anti body 1@ to Aﬁ%%%, e.g.,
to a target epitope on IL-22 (e.g., human or nmurine IL-22). The second
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from e.3. actiity GesBxamplePTA65PK 20, and 24hoAlybridome delinting pradocing ithi-02dy or
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PTA- 5254 angdnfBifpPA»254! N 20 anot her embodi ment, the antibody or fragnment

t hereof conprises at least one or two [I'ight chain variable regions froma
nmonocl onal ant i Bodye pmbddioeeat,ihe anttbpdy brifragment asreof Hindsgpeeifigally 0TA-22254 and

comr 1 sos & B Gl 26 PR R e s PP BRE AT TRGRIPEY: on

(CDR' s)1d rQ@I@zﬁ?@gﬂ&i‘%gbt‘éﬁftb}%ﬂ:ﬂﬂ?y(e ), ima# SraReshenak2yamthekechadrr oduced
25 by a hybridoma chosen from 'e.g., PTA-5254 and PTA-5255. In yet another
enbodi ment ,antibedysganibsaanoneclenad y prastueest by o hpbtidarsa ehoseefrom, 88e, two, or

e e TA AR A R R MR e BBl ARRL Bt 2o,

anot her enkegipfiesiat leash\énedtitigRBindaip refivf /&g a VAeARe tegisi]Bions £ Mobclbedst
e

one, two, three, four, five or six 30 s froma heavy chain and |ight

chai n vari @iibodyerspéieeddty ahyhsideriashesen rm.isethPTAr a4 ced PRA-3255y da iveona

chosen o] - - . ) | ren

nonocl OL%J Q“g *?‘F’g%%&ﬁéeﬁ% @‘3%%‘3@0@8*&?%%#‘ |t %@?gh@géﬁwﬁ'@%ﬁgﬂ %.Eg{“,’o’ tﬂg%A 5254
and PTA- 52%p fourtyaiéblé 8560068 & mérdcldndDadibady Bibducddiey & hybridonZ chaséd body or
fragment thereof described herein can be derivatized or |1 nked to another

functional frasm.eeil BRTA=234 and Kditre?S3p dp enefbermbpdimenty theangbodypr fraginent
1 20rent ). oIS o AL B L PO o Bt
coupl i ng, gatibédycprbdsdedby dloybridomalchoden Froms w0g | BT AB25drand PTA-9235e)Int 0 one or
ore of 2hOer aggtlhglp grlnl%dir%g;ti, ttlileee'lsrftibgtlij)(': Qr f?:gn?é?lt ﬁlrétréo??:g%prises at least one or two
| light chain variable regions from a monoclonal antibody produced by a hybridoma
chosen from, e.g., PTA-5254 and PTA-5255. In yet another embodiment, the antibody
or fragment thereof comprises at least one, two, or three complementarity determining
regions (CDR’s) from a heavy chain variable region of a monoclonal antibody produced
25 by ahybridoma chosen from, e.g., PTA-5254 and PTA-5255. In yet another
embodiment, the antibody or fragment thereof comprises at least one, two, or three
CDR'’s from a light chain variable region of a monoclonal antibody produced by a
hybridoma chosen from, e.g., PTA-5254 and PTA-5255. In yet another embodiment,
the antibody or fragment thereof comprises at least one, two, three, four, five or six
30 CDR’s from a heavy chain and light chain variable regions of a monoclonal antibody
produced by a hybridoma chosen from, e.g., PTA-5254 and PTA-5255. In another
embodiment, the monoclonal antibody is produced by a hybridoma chosen from, e.g.,
PTA-5254 and PTA-5255.
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(e.g., a bispecific or a nultispecific antibody), toxins, radioi sotopes,
cytotoxic or cytostatic agents, anong others. In yet another enbodi nent,

t he | L- 2%d@amsoegoragent, e.g., the IL22 antagonist, (epdrusidifoRsss - 1122
anti body or fragnent thereof described herein), or a pharmaceutical 10
conposition thereof, is admnistered alone or in conbination therapy, i.e.
conbi ned wi th Ofﬁ&{nuaﬂs%taﬁlt ng)gor ﬂééﬁ%’n@ﬂﬁ%dfﬁe&ﬂﬁ@aﬁereméaﬁlrbeadeﬁvhk%ﬁu| for
treating |L-22-associated | sorders. Exanples of 1L-22-associ ated di sorders
i ncl ude, mnllrﬁﬂétmmtoﬂllarrfumﬁmnabnolaculdlesgumhemrpegtedc drrmmemﬂ(@ gorandisbe of .

aut oi rmune dlsord I ncl arthritis,
Tveni e rIRATRIDG RO S ERPIcE 18 Fociap bisleit R £ FESoHy SRR B oo 1 &

| upus- ass oginajeGandionhlly lihked(e. garﬁyydheﬁﬁdwc&mﬁigyédntetléfus@p hefi-egwilém, systemc
lupus erythematosis, vasculitis, multiple sclerosis, autoimmune

t hyr oi dfti @ssoqumno{chegww@i) mmrn@orapﬁpr mmnlmtenml@, sied ag @n entibasiys

dermatitis ast h a I nfla bowel sea | BD) Crohn's
di sease, d%e ‘re%/ a&? i("isl}?)céﬁ‘f 3““"0{‘Wf m{%‘r‘?}s"t ar ?ﬁgﬁ’ st e. g., the
skin (e.g.¢ mclaggmg)mgﬁgf@th@gascul ar system (e.g., 20 atherosclerosis),
nervous system (e.g., A zheiner's disease), liver (e.g., hepatitis), Kkidney

(e.g., nephritikychnaeptherrmbodiment, e Eﬁarﬁm@@z pgans)e.g.cthie dl-3% arfaganist,

o 25 . e mERELE bl oA BRBL GRS PP bR

di sor dgos, cdmpbsitionhér88E, & ulinkbiRterddallne or ifi ¥6inbfatibh Hesars) i. esecnﬁblﬁecm a;
transplant rejection and allergy. In one enbodinent, the IL 25 22-associ at ed

di sorder i With gfenpgenis, eige therapauisiagends,gvhichargiuseful Eor teeating H-22-eposiatedor nor e
Of f Neumat ghghadh! BihibRs of H(99L I EHITYBLY RILY bh Fo nBERERBT RN LS.
psoriatic ar 7t os1 ng spond- aresp (ﬁ’rsorder

(e.g., astdissdercdhosdti ﬁombmbrdﬂmowef aptoirABNAE kzhsdtdém&% (a&ﬂ‘iﬁ& (infludiap
i nf | anmat ory condition, of t he skin (e@s{gwqaéthpsorl asi s), .cardi ovascul ar

system (e. zjleumatpmrawseﬁwsn%g rheﬁ@af@&%rﬂw@t §is, PsoUaYC AN, 5

di seas ans, e.g.,
coliti g)j (@ gﬁsﬁésgg(g?%ggggn gggpﬁgg%%eﬁé%dﬁ&ﬁg%g ?%%Mtg %IH% gggtb%génlu l[ri1S(E:JI ude one or
nore 1L22 éythdimatpsiigeascalitis .ng.lltlplh keledgis pantteigmmiret thyrofditig). dermaatitis- 1L.22

anti bodi es or fragments thereof), co-fornulated with -7 WD 2005/ 000897
PCT/ US2004fivclesting atogicfesmativs aphecAemaatepedprigatifis), Basthenipgrisaddi t i onal

therapeut | f,nagefiichy bBwel diseie (B Pl HEQAL RO HIRUS T é‘gt or

i nhi bitors, 1 nmuno uppressant amEtory agent ., systemc
anti-infl mMmayomgendmbm uﬁab@bm}he gkin (efg. ppsocinsis), ea:rzlwvasouldmsjastémr(ag, and/ or

cytotoxic or cytostatic agents, d ri bed re detail hereln 5
Exanpl €8 ofth gpéﬁw neRYQRs SYSIEm &egﬁzg@mqré d&ﬁ’émgs liyes £¢- 8 ApPatLis),
co-adm ni sgiaE8Ae o nephritis) and pancreas (e.g., pancreatitis); cardiovascular disorders, e.g.,

cholesterol metabolic disorders, oxygen free radical injury, ischemia; disorders
associated with wound healing; respiratory disorders, e. g., asthma and COPD (e.g.,
cystic fibrosis); septicemia; transplant rejection and allergy. In one embodiment, the IL-
25 22-associated disorder is, an arthritic disorder, e.g., a disorder chosen from one or more
of rheumatoid arthritis, juvenile rheumatoid arthritis, osteoarthritis, psoriatic arthritis, or
ankylosing spondylitis; a respiratory disorder (e.g., asthma, chronic obstructive
pulmonary disease (COPD); or an inflammatory condition of, e.g., the skin (e.g.,
psoriasis), cardiovascular system (e.g., atherosclerosis), nervous system (e.g.,
30 Alzheimer’s disease), pancreas (e.g., pancreatitis), and gastrointestinal organs, e.g.,
colitis, Crohn’s disease and IBD.
The combination therapy can include one or more IL22 binding agents, e.g., IL-
22 antagonists, (e.g., anti-IL.22 antibodies or fragments thereof), co-formulated with,
-



and/ or co-fornulated with one or nore 1L22 bi nding agents, e.g., |L-22
antagoni sts, (e.g., anti-1L22 antibodies or fragments thereof), include,

but are nwto 100sraosey t o, one or nore of: TNF antagoni stsP(ﬁleUgmM/@hwgerr c,
humani zed, human or in vitro generated antibodies, or antigen-binding
fragrrents thereof, that bind to TNF;, soluble fragrrents of 10 a TNF receptor,

€.9g., @hd/Br cb- Q&{ﬁﬁ'i‘stelr[%{'f“ﬁ CSHé a 1%191% aQQﬁloﬁﬁ‘ltth&PaﬁeﬁtD:ea{g%ﬁﬂcs ; .8, Bne or ore_
deNFR—IgG (75 kD TNF receptor-| usi on protein, Enbrel Tw, p55 kDT

recept or -1 gsaokmsraod gmvahefactpr fﬁhﬂbltersz YNpUBORUADIBESantss antel@a,mﬁraﬂﬁnmgcmaver ting

enzynme I.hitors oni -1 | L-15, |L- I L 18
T 11 o e svsaie et BRior s r A Al ARDIpE. g2y
anti - CD22 aR&bPefbegic: or%@rﬁrs{anmageﬁylae dderibBdiPinbRY detaiPhétein. Mt hot rexat e and
| ef | unom de; sirolinmnus rapanycrdﬁ and anal ogs thereof, e.g., CCl-779;
}

Cox-2 arfd cPLA2 Examplss ob peefergiaddgiongBBetapeutis ftggne thatmn be cofedministersd NFk b
I nhi bitors;

smal | ol eCOYE ?%ﬁqrgliu?%‘?cgwetg%%Bmgéessﬁtzﬁg)r‘%cﬁ%g5%3 r#“ b't%ggﬁuts S5, (e.g.,

P-sel ectin)g g , &fi-IIODCMtILBERR bP fraB@brs {HeAY), ALMRCS bt 26 nERBNNKD, 3 @JONi St S.
Exanpl es of preferred 20 addi tional therapeutrc agents that can be

co- admi ni sm@reéf ahF entagoniftsr(eg!, &hmﬁr\m humamzed, buman pe iravitrp generaied ant i bodi es

f f | ud f
Ceceptor . aRPosEs ldn BiRe AR eI Bl A O TOE IO RE PRkl B T
75 KATNOR gk RheitB, I p Qﬁ@)ﬂ@l‘rnﬂrﬁﬁ;'m\&sﬂe@épt@f @{Man@%hhﬁed'ﬂvh,g 75

net hotrexate, | ef unom or a sirolinus (ra or _an anal og thereof,

e.g., CC -W@NFBSIM(%@RTHFI%FPMJBQ fgsion rneqsmy, Emtpfsl %’%@ AP &DpENFeve t hat

| L-22 exerts | \: fects | call act i n

ol 111 or GreoRlor St T PRt TR R it g BB Tl

i nflammat i Q’FACB}ﬁQﬁEitd?Ql ¥ntagdiisth bf TOM, qL-rsanzm HCU 8 VI LY1/HSD IR T BelPand an
anti-1L22 anti body or fragnent thereof descri bed herejn, may provide a nore

effective B esdldep eragﬁ:r&s (ot 4nti- EWMM&QZ%@‘{HWM) tsmeH mglequdsri ¢ anti 30

infla ofr. dalities urther hrb 1on of 22 activity
usi ng, "¥hl rS engim @?E ?F%cg%@u%?n@?asd Wt‘us( éggct?qai%% her ein,
may pr ovi d@hs’tedfsegut:cqarrgr da%-2 andQPLAQTMiBAbIs ONSWIDE; 385hEBit6rs, TPL-2,
anti-inflammatory nodalities. -8 WO 2005/ 000897 PCT/ US2004/ 020833 in

anot her as M’é—ﬂ and M@nﬂehﬂ@%@ﬁﬁﬂ%ﬁ@@%ﬁ@ Hreplestinor FSClph inhikitosut i cal

corrpositio c h eut. cal | t I r and at

| east one rigzi‘nﬂgmﬁ’:ﬁl 5‘%’6‘99‘“’ gntgba&egﬁpe]re?tg,zé'% 1&borcllr%legttgP {eChe) anti-1L22
anti body oOfkstiépad @Edébtdr bStTaG{ERB)(igﬁﬁEtls beﬂmewekwhtagmg@eegmgés Bﬁ%fen%be
conpositions armaceutical 5 conpositions, conprise a conbination of

two or 4fbr @d@ﬁenfgfthqrmeuaﬁ esenfafhat can bexco-asdnpiaistage dhandferco-forgulatedvith anep 2
ant i bodi es of Enofré ARENLS aﬁﬂ%cﬁé)s or f%%hﬂ%ér%ﬁn&hd& Bﬁe lvll'more of: asoluble
fragment of a TNF receptor, e.g., p55. or p75 human TNF receptor or derivatives thereof,
e.g., 75 kdTNFR-IgG (75 kD TNF receptor-IgG fusion protein, Enbrel™; methotrexate,
leflunomide, or a sirolimus (rapamycin) or an analog thereof, e.g., CCI-779.
25 Without being bound by theory, Applicants believe that IL-22 exerts its
inflammatory effects locally, e.g., by acting as an amplifier or a regulator of tissue
inflammation as opposed to systemic inflammation. Accordingly, inhibition of IL-22
activity using, e.g., an anti-IL22 antibody or fragment thereof described herein, may
provide a more effective tissue-specific, anti-inflammatory activity than systemic anti-
30 inflammatory modalities. Furthermore, inhibition of local IL-22 activity using, e.g., an
anti-IL22 antibody or fragment thereof described herein, may provide a useful candidate

for combination with systemic anti-inflammatory modalities.
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22 antagonist, e.g., the anti-1L22 anti body or fragnent thereof, and a drug,
e.g., a therapeutic agent (e.g., one or nore cytokine and growth factor

i nhi bi t orwo 200508p890suppr essants, anti-i nflammatory agentl,%T ﬁ"‘ 02@5?" em c
anti-inflamuatory 10 agents), met abol i ¢ i nhi bi tors, enzynme in Bres?

and/or cytotoxic or cytostatic agents, as descri bed in nore herein) are
also within th he _I. | I human

I L-22, recogni ?e%ﬁg@gﬁ%fpg% @F n%e?@éﬁ ?%queg%c’ﬁl@nb% ﬁ&% gﬁe pglg%%ae o ég“t he present
| nvent i on.cohtpositiohd)evhicisinehide atphermaveetidallgactepedble earier anelt dt dchsoéned®c22asi ng,

ncl udes. SR 361, %ﬂﬁ%&%sﬁ??éiaﬁtfﬁgéz”%ﬁwbﬁxgr Ergsh?ﬁtttaer'ég‘e 1122
ant agoni s' dessfbefl herd). 4 bh bl OB Miirichl A HartBEL G a5 descr i bed

herein), in an anmount” su clent to decrease, In uce t he acute
phase ris ponpesitions, kenpriks @ combinatiomef wobardhore e of the afmiepzadﬂL-IZQ a marrmal

man suffering fr n IL-22-associ a di sor.dey. | ncI ,
20 r espi riﬁpgag%&& santl gs,ord {agg}eggrtgergﬂﬁ g]?"gﬂ-r ders
I n one t tBeed cally, e.g.,
t opi cal | y, %%ﬁ%sgr? e[h% %?@%?%E}ﬁj gg?nﬁﬁérgtbﬁtat | onf;hlt%(?\gt rg%n%t in the

gener al mthe:rupentllccmgentl(a ganoat bemommokme amrbgnomhefa:ctarnnhlbaonsr es a net hod of
nodul ati ng, interfering. with (e. |nh|b|t|ngrm_ ckln or ot herw se

Feduci ng) TN RATERS AR ANt ammarory ARt (ssg YRS, Ao | L 22
recept g CoEPL )I'nethoh@ 11%191%}& lenzP@E ‘ﬁ’ﬂflblt&s gmd/ok byt8&d%iObr dytostatitizénts

i ndi vi dual Iy. The nethod conprises, optionally, providing IL-22 and an | L-22
recept or odespibted inmaae bersim) iate dl$rewihin thesappe ofitheahveition] L- 22 recept or

I b th ' | | 522 I
o Subunit_t ner Birepigptorflzze e iR ISR R bS pe bR G AT BB o o1 &
subuni t tI\@llﬂﬁﬁftﬁescgﬁélbpﬁklp?&eﬁﬂ_m%t%th the 30 IL22 receptor conplex or

subunit thereof, under conditions that allow an interaction between |L-22
and the 11,22 rIacfmpthor aspoctpﬂlexnmnt@u&amrcs 2 methodrofidgcrsasing, inkjbitingrosby form

| L- 22/ 22 X d contacti t h -220 | L=-22. t
ot ur & iFng & SR Phate F4sD0ms 1R SRG abemeinad otitas RIS B ©
anti-IL- Z%ugjéa AP Y2 Mindih@asdite.g.; &M?Qﬁ%&ﬂﬁ%@ Piﬁ%ﬂﬁ@%é&ﬁﬁa?%r

t hereof as descri bed herein, ther eby nmodul ., interfering with
(e.g., i nHirdgmenttheread lasdkacngecbhergmhenmwon 1¢191)t to dpereasst mhﬁnttoron The
subj ect nethod on ¢ cel.l.-free system,

T Sl ¢ araiks e RS tospnsgin gk dBickh, ok pbotinidh Jp€ Slejact S

recept or - eNRLARE e, LRIhs fFRriAL flone bl TUDSAsdobiavdd disortiet, ﬁiélddtﬂgee@?dl um and
the contacting step can be effected by adding one or nore anti-Il

ant i bodP esrespiratory gligordess, infiamamatoredigordersrind aptoimmuae disprsigre Snene
embodiment, the IL-22 binding agent is administered locally, e.g., topically,

subcutaneously, or other administrations that are not in the general circulation.
In another aspect, the invention features a method of modulating, e.g., interfering
with (e.g., inhibiting, blocking or otherwise reducing), an interaction, e.g., binding,

25 between IL-22 and an IL.-22 receptor complex, or a subunit thereof, e.g., IL-22R or IL-
10R2, individually. The method comprises, optionally, providing IL-22 and an IL-22
receptor complex or a subunit thereof (e.g., a soluble IL-22 receptor complex or subunit
thereof, or a membrane-associated IL-22 receptor complex or subunit thereof, e.g., a cell
expressing an IL-22 receptor complex or a subunit thereof); contacting IT.-22 with the

30 IL22 receptor complex or 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/I1-22 receptor mixture; and contacting 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
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fragments thereof as described herein, to the culture nmedium Alternatively,
the method can be perfornmed on cells present in a subject, e.g., as part of
an in vi vwwo(eospoossyher apeutic or prophylactic) protocolpq,. her
aspect, the invention features a nethod of treating (e. gC, @25@0%%

suppr essi ng, anelloratlng, del ayi ng or preventing the onset of, or‘

preventin I e ] at ed
di sorder, QP(%Q%U(%WQ&%Cd en? tﬁl‘?ogbc?a oélul lﬁ‘%e? lﬂ%rmm Q'?V é&’L@é %Zlﬁpﬁjé&wbj ect
an 1L22 bltﬂl@tjkmg agehdrwvie. Igducn@g’) ﬂhbn&éraaﬂikbragom st, (e.g., an anti-1122

anti body or fra ,ﬁgent t her eof as_ descri beﬁ herein), in an_anmount 15
sufficient to triesubiset Meodgan basediopre %%‘(ﬁ"&t(@& i 3 g¢llbee systerghdn
enbodi ment, L. ,

t opi cal |y, gg (’:u alﬁé(g)ﬁg%?g{él?go ﬁp%ﬂg%mﬂg?‘sz%ge&)?%ﬁegp}ﬁgﬁﬁgggﬂes cﬁaggrel n the

gener al5 cicultutedtii oftro thivalthie raéditinrit Nige cigedtting Steg.can beefectedbpaddingt , (e. g.,
the anti-1L22 anti body or fracgment thereof), can be admnistered to the
subj ect, 4N§9E meye ppfi-deRBiantibodies onfragments tB?Iﬁef et WURGERE OF i es as
descri bed Fh%%j usatele THpec m; d& human
suffering om ghr;[h%[flgog%eaegsom at eégltlch sor lldpéﬁl%]luudlﬁlterﬁa 2 ’theflggtpl ratory
di sor der s,cah bt lparfomhet gn chlls pradentsin arsdbjectt, oigmas pert of amnd\em (e g-xthogabewticof

| L- 22- associ at ed_di,sorders. i nclude, but are not limted to, a disorder
chosen f r GHPERRRY U ﬁ)d?r@OGPl aut oi nmune di sorders, e.g., arthritis (including
rheumajpi d 25 g, t] 4§ en HIBd Qi uat dttidebti teeapt hri tis,
psori at(?c art hr?talhts;{hb %8% glsglg\{:l g?%?i& artﬁrl F?’g dgr ea ]% EESI ng Spondylitis),
scl er oder rsappreysing mirelibrapug, delainporiresinting vasonsel ¢f, o prewdittinglrecusehes osi s,

aut oi mmune t hyro t der mat ncl udj ato deratit and
egzelmat oué’r&agﬂs&h ?‘!s,lésrevmtaﬁlj'l#é %*P "gd“‘f‘ﬁ‘fl raﬁp?:astut'.?} L I lEIJI‘?’Qease
(IBD), O QH&uéesd'aﬁﬁﬁﬁﬁtepﬂg ﬁpfﬁ%%ﬁb]@&la!n'ﬁ,9§b ndite (ge)lt e“garaﬂ'IEVZ?ﬁaﬁfﬂég%Eu

di sorders, e.g., eSterol netabolic ers, ‘oxygen free radlca
injury, . s(chemantlaaéammddgromﬂagmentihsmpﬁw@sasmd&emm)j iman amomnind heal i ng;

ir ﬁfs lpiar g}égd ?Sté)r (Bfeq’tﬂhtetﬁg Wa%oaat%?&sgﬁeés?%bnq St I 1318ﬁtb{hei?2’

hepati ti S)bmdihgﬁgéhtﬁseacgmms&%ﬂ‘fobﬁl as)e grtgmeﬁ %@&%ta(n@o&l o@@ﬂféfeat itis);
septicenia; cancérs -10 WO 2005/ 0008 2004/ 02083§ (e.g., solid

tunors or asluﬁmstratxsméhatmcs)mther@ngpl amulatmanectlon and allergy. In one

enbodi nent oci ated di sorder.is hri rder. e.g., a
di sor der chos?p?ﬁ@ﬂ “&rﬁgﬁ?}r%gniﬂ?ﬂé’m‘f‘ﬁ%‘ﬁﬁ?ﬁa f“srf‘z?] q?ﬂ &t

rheumat oi GhrhidM tHekco: qc%b@mlfs&ér&dﬁnhemje@t ﬁl@n@bltlhrcbhibﬁlatlﬁﬁ wilky | osi ng
spondylltls (preferab r heumat oi d arthritis); a resplratory di sor der

(e.g.,2Qstdtiea therapeaytic cnqﬂahtlemstdee@hsdlhnmnarm Qnesemtmhm‘{mg))subjmtds an
I nfl armat Orgﬂnmopdl ! Iaoﬁ]un?grf su?felglng fr%lknl :Qn ](LEEZQJ aSso&a?ed (ﬁsorggr mciu\(/i?nrg, ge 9.

respiratory disorders, inflammatory disorders and autoimmune disorders.

Examples of IL-22-associated disorders include, but are not limited to, a disorder
chosen from one or more of: autoimmune disorders, e.g., arthritis (including rheumatoid

25 arthritis, juvenile theumatoid arthritis, osteoarthritis, psoriatic arthritis, lupus-associated
arthritis or ankylosing spondylitis), scleroderma, systemic lupus erythematosis,
vasculitis, multiple sclerosis, autoimmune thyroiditis, dermatitis (including atopic
dermatitis and eczematous dermatitis), myasthenia gravis, inflammatory bowel disease
(IBD), Crohn’s disease, diabetes mellitus (type I); cardiovascular disorders, e.g.,

30 cholesterol metabolic disorders, oxygen free radical injury, ischemia, atherosclerosis;
disorders associated with wound healing; respiratory disorders, e.g., asthma and COPD
(e.g., cystic fibrosis); 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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hepatitis), kidney (e.g., nephritis) and pancreas (e.g., pancreatitis). In
ot her enbodi nents, the invention provides a nethod of treating (e.g.,
redu0|ng\vaﬂﬁbmomm1|ng) or preventing one or nore synmpt pEpR526i0ai£d W th
arthritis 10 (e.g., rheumatoid arthritis) in a subject. The net% dﬁ
conprises adnministering to the subject an IL-22 binding agent, e.g., an |L22

ant agoni s, {g(, SolfH tunﬂﬁ‘s bf—so%gué%ﬁé bREsHY); &ran larft TSRS ankRRERST Jn oh@ an amount
sufficient to treat (e.g., reduce, aneliorate) or prevent one or nore
arthritic emﬁumm tha fle- IZLass_lzzlmrtdllsmdgr is.com mm@m@rm gdadiserdgpeut i cal | y
or prophyl

bot b d t 1L22
ant agoni st} 0%’“3“"“ %éﬂ%m[l Ogeh? rh?mwofgﬁg%ggaﬁug?ﬂkgﬁé}%ﬂ9ﬁaﬁ@pg can be
admi ni st ero@séomnmsepmlecaﬁhnﬁé QR Eni&lodifk spoRaPliAlpkdIBrab )y, bugiahgd

t her apeut ic nodalities as described herein. Preferabl Y, f he subject is a
mammal ,5 e aghtitis); puespiTatony dispidar(efg. casthamn, chronic ehstruetivet mdmanary dikeaseas

descrlbed ot her aspe ein |on rOV|d net hod for
detecting (eﬁﬁ)ﬁa’raensde%c B gpumatnyy cpu @%01? ﬂpﬁ gSasiffﬂ% F?ﬁJQ ﬁ ergeg’a bi ol ogi cal
sanpl e, sUepatiis), JGANSY (e Bl 38 PRritis) hﬁ@p@crealal(@gsyshncrérdms;ubj ect method can be

used to diagnose a di sorder, e.g., an inmmune cell- associated disorder. The
met hod i ncl udedn offiey e@bﬁd@@mmgwﬂweenganpr@udﬁs smetbad pbirealingieE.. with t he

ot ect i ng s EheROrlh T hIRE X RO AT R R OSG R Wity ey
thereofo ged., ristnioidamplits)dh atstigjeto MhehethedPpditprissh edministering wtthst i cal |y

significant change in the formation _of the conplex in the sangl e relative
to the coﬁPPJGPt @gl#p?i’ebmémgﬁapwa% Bvan Je2% adaganist B @e andb-32pntibpdypor g n t he

sanple. |1y f_e%gfz uf"érPErﬁ&unt%HﬁicieﬂYf‘o”&éa?@eOErfé‘éhgeesam%hﬁﬁég%g JpIeQIE-,]}tdet ecting

t he presenc n vivo

subj ect nminb Odmbm aierititssnptoms. 30hell[2QP astibaaly tas dbe déministegd theaapeutically
| L- 22 associ at ed. di.sorder. The net hod incl udes: e‘é‘ adm ni stering the

anti -1 L22 % REqrBglagtieallys prbofnihe Herd Hinding pgeab e Gdi 2R SPREPNISHES- i) ect  or
a cont{dl aﬁﬂﬁgﬁggﬁ'&iﬁ/ é)r‘zf%ﬂ-l gi RBRof, gk é‘h&rﬂi’ﬁlg&‘ég @&e%ﬁb%{?’l‘; _pt bogdy or

fragnent to et'ecti’ng ormatlon o etvveen t he
anti body eombimgor/withother ﬂ&ﬂap\iﬂc&(ﬂﬁ&dlﬂﬁ@&@ﬁedéﬁlﬁéd&f@ﬁMf@éﬁ&B& tHel - 22,
wherein a statistically significant chan e formation of the corrpl ex
in the sdBPiseiis AgRammYle oo PR SHEPORE 6 a@c@ 12255 ACIACHHSPEIEAS t he
presence Qf, éribeagx eren; €f erably, the anti body or fragnent thereof is directly
or indi rect eT ed with a detectable substance to facilitate detection
of the bound orInundhmnakpaﬂtﬂlbmmpnuﬁuptwhieearﬁethlmﬁmﬂatbbm,gsuhb@remm&fl ncl ude

vari ous, enypes. progthetic oroups flyorescent materials. Ium nescent

biopsy). The subject method can be used to diagnose a disorder, e.g., an immune cell- -
associated disorder. The method includes: (i) contacting the sample or a control sample
with the anti-IL.22 antibody or fragment thereof as described herein; and (ii) detecting
formation of a complex between the anti-IL.22 antibody or fragment thereof, and the

25 sample or the control sample, wherein a statistically significant change in the formation
of the complex in the sample relative to the control sample is indicative of the presence
of the IL-22 in the sample.

In yet another aspect, the invention provides a method for detecting the presence

of IL-22 in vivo (e.g., in vivo imaging in a subject). The subject method can be used to

30 diagnose a disorder, e.g., an IL-22-associated disorder. The method includes: (i)
administering the anti-IL.22 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
IL-22; and (ii) detecting formation of a complex between the antibody or fragment and

-11-



Met hods for delivering or targeting an agent, e.g., a therapeutic or a
cytotoxic agent, to an |IL-22-expressing cell in vivo are al so discl osed.
Kits comwa gi08@odshe | L22 binding agents, e.g., |L22 antggpmpi g., the
anti 10 1L22 anti bodies or fragment thereof), of the inven@??r@%’%g

t herapeutic and di agnostic uses are also within the scope of the invention.

Unl ess ot heriy I . te .cal d sci if r rein
nave the. S ek b Bl sl Ban Bl R K Rloh By W RSORAET P T
the art t cubjetiablatibé so therwanbdl ubjebeis iicati vAlof ieugbsened b0Is22and materi al s
simlar or equivalent to thgose 15 described herein can be used in the

practice or tedUpisERDAY. thrantihody er fragmentthergef is difeethbersindiserdlytaheded With ar e

descri bed J)&‘été%\tf&blﬂd sRHBL {CALIPRS detBRHoRIYr ufPR dn‘d%&'ruﬂﬂéund%&i%&ﬁsﬁ&ﬂle ot her

ref erences nentione ereln are 1ncorporated by reference 1n their entirety.
| n the 5cakectblewmbbianeds,indlhée parme bhzyeEscprosthatic groups, ihordeary nehedrialy, t | ons,
will control, In additjon, . the nmpaterials, nmethods, and exanples are

i || ust r at i YEIRSSesRt BRI andfedicaciyematesdaldo |initing. Other features and

advant ages of t i I j rent. tr I i tailed
descri ption an&q %hg?%ﬁhgﬁ%é@éééé%g?w&t%%@%ﬁ% 65(53\% I g%)gg lis a
schemat i ¢ apemiwiaan Bh22vexpressingogileniviverdrablspdstlosed. used to anal yze the
effect of an | L-22 anti body qn aB, in vivo nuripe arthritis m)d?ll. Figure 2
is a graph sho WRASIRE B dLE D Pindiiefigents cal ntrit2 B28QP1SHY (28-c B “wi t h

I L-22 ti : I ?ﬂb% b r?ﬁé'lft'r I : igure 3
is a g?gphmggg{}mﬁ)ﬂr;]oéﬁ %or}gy cor('ta&%{)el% O\t/}mﬁ{}]g%ﬁ%gts?rgﬂﬁﬂ% arltc r?ﬁr%igti %t%gmg%m th

| L- 22 ant i dvedlgo exithimthe sobpeudi thgimvemiamphyl actic treatnent regi nen. -12 WO
2005/ 000897 P S2004/ 020833 Figure 4 is r aph showi ng, body, scare

Fol Towi ng ¢ r eat(BRE fersaveingd i irehnioel indsedertfie Fromisod ngRn waie,
control . SokeGhdRing dsTotiAily Shawbsd beﬁ’é bIVSrdRRFF Q5T A08R afto RANEH HIOW Ng a
given histology grade followng with 1L -22 anti’body or control. Figures
6A- 6B ar e invensian belopgs s Althatghomethods and materals simitan ob equiedentitp tl®Be and | L- 22R
and IL-10R2. Eiqure.6A is a linear graph show ng.that big-1L-22 binds to the
101 b Gespertespewybo fhed iRGE RIETEE ARG B e A GRIOR SIS AU ¢ st om
t he rever sgd Rit&H19 SreQPEIBed®RIovA! &11 gﬁmﬁﬁhﬁ@ﬁé,lpnteﬂeﬁpﬁfc_@@bﬂspp&eﬂu ra8d 6B.

Sol ubl e I1L-22R-Fc, and not |1L-10R2-Fc, binds to imobilized bio-IL-22.

These r esudther refiedinces mentienedthgrainaiedncprporated by reference in their entirety. In the

case of conflict, the present specification, including definitions, will control. In addition,

the materials, methods, and examples are illustrative only and not intended to be
20 limiting,
Other features and advantages of the invention will be apparent from the

following detailed description and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Figure 1 is a schematic drawing showing an experimental protocol used to

analyze the effect of an IL.-22 antibody on an in vivo murine arthritis mode].

Figure 2 is a graph showing body score following treatment of arthritic mice
with IL-22 antibody or control using a therapeutic treatment regimen.
30
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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relatively strong interaction between |IL-22 and |IL-22R, while |IL-10R2-Fc has
only a slight avidity for 1L-22. 15 Figures 7A-7B show the characterization

of receptwd 215u50bskeyon in CHO conditioned nedia. Figure | of
Western blots depicting conditioned nedia from CHO cel Fg"%[e@?g?@é’gﬁﬁg ei t her

| L-22R-Fc, |L-10R2-Fc or both receptor Fc were separated on SDS- PAGE gel s
under both reduced (+(3ME) and non-reduced (-(3ME) 20 conditions. The
SDS- PACGE gels were blotted to a nmenbrane, which was then probed with

pol ycl onal ant i pPidiesisti gaph sitbwiggbosy scord folbwinpmeatinghd dfaevdrblydZthride

| L- 10R2.  Under, redu0| ng conditions (+(3ME, Figure 7A), IL-22R and |L10R2-Fc
CHO | i nes MigscYith Y cPRE@lon protein with nol ecul ar wei ghts of - 60
kD species is IL- 22R— Fc while the -85 kD species is IL-10R2-Fc. Figure 7B
is a linear graph depicting the 25 results froman ELI SA using conditioned
nmedi a f fom CHO Eghles5 axgragtssiondngidldtbie petcenfdgéd dfpafus)showingldfigedc (0) or
both (A). The ELISA plates were_coated with rabbit anti-human 1L-22R

anti body. mstplogyrﬁraqedpléowmgtw&hMZ%M@P@MS al so added as a control
(A). The bound receptors were detected using a biotinylated goat anti-human
IL- | OR2 antibody, followed by streptavidin-HRP. The results shown in

Fi gures 7A-7B 3Biguradi#abR atclideat fapresememxbrmrofannitumbmmsbawee:sﬂoaémaﬂm-r om CHO

cells as ho rs_and_. heter odi L-22 Fc. co-expressin
CHO cel I 's %g%va%{i i&%% iEUFRce /0 ARITRRF E50R Sh@wmmgt%eo-#o%@%w he3 vo
2005/ 09@89ﬂm1%’85§{1%é%21@0%¢21@%9,[8ﬁ?ﬂb (F'd%&t% %@gﬁgoﬁé% 'ﬂﬁ%smﬁqf&ﬁ Al e §én.s of

an interaction o oth | L-10R2, either as Fc u3|on
het er odi nebiading eaperimaent ard graphlxalbgpdr:paded ndfigaiie 68 sSolible E@ZR&F(BAnd éng/ m of

total Fc fro r.essi it h L: . 22R-Fc (.)., .1lL-10R2-Fe (0) or
both IL- 22&‘ g@{%‘?ﬁ%\ﬂﬂ ‘pﬁéﬁmﬁgﬂ%ﬁﬁ gi@ép{FBFF@c{e%ﬁﬁsgﬂ%C%{ﬁh ¥4 gG coat ed
vell's. Bi Ofeldﬁvgl%l Hdng iieRcRsiedwbe e Wl I1S28Rk, WRild BUSOR SR HAOEA1I ONS.
Bound bi o-1L-22"was sSubsequently detected using streptavidin-HRP. "In Figure

8B, vari ouslighbaddity fatlLed?s of the following total Fc were captured onto
anti - agman | gG coated wells froma 1:1 m xture of either |L-22R-Fc CM and
irrelevant Fe protein (a), IL-22RFc CM and |IL-10R2-Fc CM (A) or

| L-22R- Fc/ || r 10Fgy ks AW R Ghdw o8 &ﬁra%%b?irzﬁmxﬁ@p't&f%rﬂsﬁﬁ% telo Fe protein
(A). Bio-1L-22 (30ng/mM) was then added to the wells. Bound bio-IL-22 was

subsequent ¢onditipmed media. FigereStAr Bmtmnclol)_fﬁwmn_bldmdepletmg canditfomes miediaFi gur es
L ToRz"'s FOPCHA SRS Srpemne siler BAAok FaclLo it 1 ob PRSP I Gt e
separated on SDS-PAGE gels under both reduced (+BME) and non-reduced (-3ME) ‘
20 conditions. The SDS-PAGE gels were blotted to a membrane, which was then probed
with polyclonal antibodies directed against either human IgG Fc, IL-22R or IL-10R2.
Under reducing conditions (+BME, Figure 7A), IL-22R and IL.10R2-Fc CHO lines
secrete a human Fc fusion protein with molecular weights of ~ 60 kD species is IL-22R-
Fc while the ~85 kD species is IL.-10R2-Fc. Figure 7B is a linear graph depicting the
25 results from an ELISA using conditioned media from .CHO cells expressing either IL-
22R-Fc (m), IL-10R2-Fc (O) or both (A ). The ELISA plates were coated with rabbit
anti-human IL-22R antibody. A 1:1 mixture of the two homodimers was also added as a
control (A). The bound receptors were detected using a biotinylated goat anti-human IL-
10R2 antibody, followed by streptavidin-HRP. The results shown in Figures 7A-7B
30 indicate that the receptor Fc fusions are secreted from CHO cells as homodimers and
heterodimers. The IL-22R/IL-10R2-Fc co-expressing CHO cells secrete mostly
heterodimer and IL.-10R2-Fc homodimer.
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when both ECD are present. 15 Figures 9A-9B are |inear representations of an
interaction between |L-10R2 and |L-22/1L-22R The effect of adding

| L- 10R2- %9@%9{189?“ was eval uated either before, with or follow ng t he
addi ti on 'of “bro 22. Figure 9A is a linear graph depPEl/VRYO#PR8Isults
froman ELI SA using IL-22R-Fc from CM captured onto anti 20 hurman |gG coat ed

Il's. Bio-IL-2 h d b i tect ed t r.ent avidi n- HRP
(br oken 11 ne) . G U-ER ARLIASRE ePERE BROT O opre eSOl B 32 P ALl | L. 2
vere al so agesl HQ@J@R@%&th@P& Fd‘l%&oﬁ%&?ocﬁin@rs‘dfﬁ?mﬂﬁhﬂﬂn&@aﬁoséd Vari ous

concentrations of IL-1OR2-Fc from CM were al so added first, and then
bi 0- 1 L- 22 h@n@bmmerlnl}“ygmaédsemg/nﬂmefmlhfmCﬁQJﬁ?Mbmemngzqtmﬂect ed (0).

ant i - hunan2PirEe B LA URALOr po A B and arOhdde K ek ity Bniogoung

bi 0- 1L- 32 yashihen &@B&@ﬁé@\geﬂmg'lﬁlﬁlvhs%éﬂdded S Tha Gvetls 28 Rh@Nisdi n- BRP

(solid l'ine). Boun 10-1L-22 was al so detected after an additional 1 hour
i ncubat i oncwncbﬂrtratlmhleBoﬁﬁ&lbmwéimﬂnkwuehﬂyldateo:tcd using suisptaxidimeRPr I i ons

of IL-10R2-Fc The results sho r |n|nd| te that b| din to IL 30
10R2 requi F’&‘rea i PGP ECERITBORHE V\gﬂ’e?ﬁ %ngﬁqaflﬁ ¢ WoR C@Pﬁua? %Pg roles in

enhanci ng hl!lIhéI?%ﬁ : d\gcl %&n\éq ?%ﬂu@&%?tﬂe?@ééﬁ@@%ﬂ%@@ﬁéavﬂt%res

| OA- 1 OC represe eln |t|on of I'L-22 activity with rat nonocl onal
ant i - humanpiotei® &)aﬂt—QbReFoeGMaNd 021 0R2-Po CBATA) drdLH?@aF«#m{wRZri(EM] |y
di | uted antlbod re-incubated with a fixed conc é/atlon of IL-22 in

cel I mefi af omm%emﬁ  cells aad gentrR] Heprotoinddinh | Biodl-24 3|9n mal) yssithenyas t hen
appl i ed to Y. tein
appLi o0 { oAU KRl DU9205 IR SERLER R Rl 0 o1 1)
speci fi c f@he fRsHI¥shdwnGa Iﬁlgxremmifﬁﬁ iadicatetthatlthe BCDadfdhe22R is)requirediforthat | L- 22
(-) were included ti d. he t|v ontr, res Bot h of
{hese. anti BOEHHES of - BBRe 1lf B bckd F1ome: SniEked Pt oL 2415 defeted

i ncreasi ngy, h&?B?tﬁ'ECf]@tafe%} et anti body, the detection of P-STAT3 decreases.
In Figure OB, fifty 10 'ng/m of IL-22R-Fc from CM was captured onto
anti-hdfran 1gG coated wells. Biotinylated 1L-22 (30 ng/m) was

pre-inoubal ed aone, (bl KSR, o) SL ML, Gk Sz EONEERLLR SBRot A0 02
then addedpt.9oMebbR, WielkfeBof JIR I L ARD-Fd-hadblififers walvhibiad difhét at ed
1L-22 was subsequently detected using streptavidin-HRP. (C Fifty ng/m of
total Fe i hefmfe mmmmm ddliteorpofddsiling2b Figure ALL Rhﬁearagmpﬂ L- 10R2- Fc
was inc “baée 1ct1ng tﬁg %ésﬁlts from an ELISA using IL.-22R-Fc from CM captured onto anti-

20 human IgG coated wells. Bio-IL-22 was then and subsequently detected using
streptavidin-HRP (broken line). Various concentrations of IL-10R2-Fc and biotinylated
IL-22 were also added together and then bound bio-IL-22 detected (). Various
concentrations of IL-10R2-Fc from CM were also added first, and then bio-IL-22
subsequently added to the wells and bound bio-IL-22 detected (¢). In Figure 9B, fifty

25 ng/ml of IL-22R-Fc from CM was captured onto anti-human IgG coated wells. Bio-IL-
22 was then added to the wells. Bound bio-IL-22 was then detected immediately after,
using streptavidin-HRP (solid line). ‘Bound bio-TL-22 was also detected after an
additional 1 hour incubation with either PBS- 1% BSA (broken line) or various
concentrations of IL-10R2-Fc (e). The results shown herein indicate that binding to IL-

30 10R2 requires an interaction between IL-22 and IL-22R prior to its roles in enhancing

I-22 binding.
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human 1gG coated wells. Biotinylated IL-22 (5ng/ M) was pre-incubated al one
(broken Iline) or with various concentrations of Ab-02 (), Ab-04 (A,

anti - | L- 5B820dstooogr control antibody (-) for 30 mnute ded to
vell's with the Inmobilized I L 22R Fe/ I L 10R2- Fe. Bound? '%@%2 {39({8‘3‘% | L- 22

was subsequently detected using 20 streptavidin-HRP. These results show t hat

ot ween 1L 22 daiit 105HH0CHch St drtiBFioh b a2 sy RAATKGRARAIRRET 55

]L-10R2. Fingthumsanl ]]LAQZLérﬁbl’oﬁm QABJG)QSMWI)%M)D Ith Fidur® D0 Af setill @ Ailated iantitodyusi ng
I L-22BP-Fc. 25 In Flaﬂ\ﬂ flfty ng/m_of 1L-22R-Fc_from CM was
capt ured OWAsPrERGUDAiGHAYith itxedqoreaitafien of IL22 i rel| madiaq Thismediago ng/ )

t f
L 2B, patg i 2L 28 e %e@?ﬁﬁlna‘ﬂ%ﬁ by o (6t Y0 L PHERCRNERE, B TR 11 zed
| L- 22R-FC.lySessnoerd ls@bxqwnﬂy?@eﬂatecﬂ proteif sepiisied b gl e;leaﬂmphcﬁeeld blogédahd
streptavi d| n- HRP. Background is represented by dashed line. In_Fi gure 11B,
fifty 30 ribemprobed withan apbedy soRFifiF §or RoNBALSH |Gells insubated fthyd 22 ploneoR- Fo
d IL-10 t I | at ed
1122 (sng) O yER L2 CHER bl os JoR ah e ditdh Bnill defpectill ™ ©

concent r atBaah of tHesd antiboBRes e 4bld tof slock30L.-22s Iacnﬁ\&@r @mbl]rshwrthandnlmmﬂgo wel | s
with the immobilized ]L-22R-Fc/IL-10R2-Fc. Bound -15_WO 2005/ 000897
PCT/ uszoo@pemyon of mqhwyéb@detpinozpof\%§T§J§sd@ar&a$ﬁ81 0 Hieoec 1R Ty

strept g?}nl-ﬁ[:h [692{193?11- q CM was
I ncuba ed I’n an |-%%Rm%ﬁqwngc%gt%égaé/\g P)sén |ortn|9{l1ar{ iééﬁg%_ﬁg%“(l ng/ m) was
pre-i ncubalednﬂhmddl,(zar(eﬁag/mlb naj pmr—inmblbdned/ﬁoma)(thsoketndmeamt with ivarisusof Ab- 02
() or Ab-04 (A or a control rat antibody ( utes 5 and t hen

added to VROPFENLIATORS eiab-Uhitlhib r%@t),@n;zibﬁ@ (%enﬁmlt{ﬂl 6{1‘i1tPﬁﬂYa(t)efo $Q 22
was S”bse%ﬁlﬂg Is%éggl?lle%%?ﬁgd é]?; &ﬁﬁ ﬁ{gls rﬁl%ﬁ'iﬁ RBY rﬁ&%%ﬁn&\fﬁ}&fom t hat

| L- 22BP in |on as Ab- 02

is disti nqL-szaymSé%%ﬂy det&étb@ﬁﬁhg @tréijt@@dil@IHHBP((C) Fifg righal eealbt jh of an
| L-22111L-22R/1L- 10 | receptor con]é)zl Anti bodi es represented by Ab-04
that bihd €M fmmé-‘#ﬁ@@s@s prgssing poth M &2RsiHe ang dL-dPRaticcway iagehated ingnst ockade

f t L ck an
Pt o act | QhoR B8 s, ma A I 53§5n§(1ﬁ5|v% SiRPOABY Bftpt uBiAC C, o0
protein (IHme? 85&1&1 v%bméxqﬂbaﬁrah@ﬂg 58102 ¢e DA OR), Qhﬂthmm@ pttope of
| L-22, the bindi nl%ZOf which results in blockade of an interaction between

| L- 22 and coBtrpl amikedy (4) fors3Ominutesadd themtadded Gowellsowitle thedmnibilided Hhe
formati on bei we L and | L-10R2. Fiqure 13 is a
Lo aon o 2R R TOTBRE el HotR Riogny el B 22 Fhk ASequenty fgiect Bihe
20 streptavidin-HRP. These results show that both Ab-02 and Ab-04 neutralize IL-22
activity. Ab-04 blocks an interaction between IL-22 and IL-22R, and Ab-02 blocks an
interaction between IL.-22 and IL-10R2.

Figures 11A-11C represents the inhibition of IL-22 activity using IL-22BP-Fc.
25 In Figure 11A, fifty ng/ml of IL-22R-Fc from CM was captured onto anti-human IgG
coated wells. Biotinylated IL-22 (30 ng/ml) 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 II.-22R-Fc. Bound biotinylated IL-22 was subsequently detected
using streptavidin-HRP. Background is represented by dashed line. In Figure 11B, fifty
30 ng/ml of total Fc in CM from CHO cells expressing both IL-22R-Fc and IL-10R2-Fc
was incubated in anti-human IgG coated wells. Biotinylated IL-22 (Sng/ml) 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 II.-22R-Fc/TL-10R2-Fc. Bound
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human | L-22 nonocl onal antibodies. A fixed concentration of |L-22 was
pre-incubated 20 with various concentrations of either Ab-02 () or Ab-04
(A) or awaptos/edosenti body (-) in cell nedia and then ad{‘i%’UﬁiﬂoJ‘lﬁzB@ cells
transiently transfected by pSTAT-TA-Luc vector. Figure 14 1s graph
depicting the inhibition of IL-22 act|V|t|es with rat anti-human 25 |L-22

nonocl onal K I L f - was pre-
i ncubat ed b\}\n& %gdrj?bgg%aghgésﬁﬁgeﬁﬁ&gﬁgcgg herﬁtgglj[da‘fi H(Rg] If Flé"k?g P-Fc (0)
in cell rfifdiee/mhdf TheABRdtEH AN vtdeﬁnﬁaab@teﬂ tmaﬁtf-amaxelgcliyozttecaweﬂgct ed by

PSTAT- TA- Luc vect Figure 15 is a graph depicting the inhibition of IL-22
activiti elgBlﬁﬁl?ﬂatPgtE gn@@“ﬂd‘fﬁﬁlﬁ@'@"?‘%ﬁt‘?ﬁ)ﬁ%‘f Gwolrendine) ppYite yaniouy | xed

concentr at t ns of

i ther Ab-830Stabin SEARDD (B G ALGLER) 57 kol s liBUSy FRRS MRS 21

t hen adsledinti¢hdBaddded & Wellewih ssSiniBotiRidd ILLZMF@FBband- ldteCHPPDrs. - 16
WO 2005/ 000897 PCT/ US2004/ 020833 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

| nt er | eukiwpszabgeqpenthpdateqted using stesptavidin-AERIS eBiguies 144 - 1%&1@%@ dapti ve

i mmune re i ster a s ' d cute phase
response, Sﬁlgttl‘!‘spl lbl %gzga%l %i%fa SIEﬂﬁégﬁhloﬂg%%@f\déthh%% [ nf léaH"m*(r:‘}':{?lttl on. The
recept or- chains that 5 together with IL-22 forma signaling conplex are
LL-22 receptor é’ I L-22R") and | L-10 receptor 2 ("lIL-10R2" two nenbers of
the type || cytligineelZ s asphapaticaigaryn depicing theastssahlneh an TagdloR(E - have

h t d
For mat (0 08 sPEA A EAEY. A tal St U0 11120 01 M bR Bplife AR -
Fc fusion 28 ﬂierbﬁndlﬁ@ﬁf whﬁfhtresdhtambl@blmm of hatinttlaci@éh baweereBS02 ahd H.22Rf i nity

for 10 the ECD of 1L-22R and no detectable affinity for ]IL- 10R2 al one
(Exanpl e 13-04 jg belipvedtosblgck apintasantion betpvegp d b 22randfl 3R 1o & dmilay leyelps| | - 10R2

ECD presente C I lﬁﬂi’ ol VI ng
t enpor al ;%?%?gngggag%ﬁeﬁqﬁt%g?s ﬁ%ég‘?@% gPrLanteio aAisggfrzf ace c@l e}tlﬂogé/

associ at i af Theywerbinding 3f ahithirksultd i bloé]mnllelotfanﬁraeﬂaeﬂlmxebawbmm-ﬂlmi&R2 ECD
further stabilizes the association of IL-22 within 15 its cytokine receptor

conpl e¥d ( BAPR2 ol 13 heligygd tiar AbrQ? rsences Oéh%’tﬁht Hherpamation Ql @cmPIGXRENMERD; - | L- 22
anti bodi egy | % ed and characterized in terns of their binding
specificity, :‘2‘%@{39@%36%? 22 neutralizing activity (Exanples 5, 16, 17,
20, 21 and 22). In one enbodinent, a neutralizing rat |IL-22 anti body and
| L-22BP (a secreted |L-22-hinding protein and _natural  antagonist of the
same), both deflilgwedsd isa-graphdepighing dhrainhiiion i Lng? ety With Tabdjili-r ed f or
| L-22R E t he \ I
oy DOFREE b FiodR! D Ot R o B AhvES ALY

20 with various concentrations of either Ab-02 (s) or Ab-04 (A) or a control antibody (-) in

cell media and then added to HepG2 cells transiently transfected by pSTAT-TA-Luc

vector.

Figure 14 is graph depicting the inhibition of IL-22 activities with rat anti-human
25 IL-22 monoclonal antibody and IL-22BP-Fc. A fixed concentration of IL-22 was pre-
incubated with various concentrations of either Ab-04 (A) or IL-22BP-Fc (D) in cell
media and then added to HepG?2 cells transiently transfected by pSTAT-TA.-Luc vector.

Figure 15 is a graph depicting the inhibition of IL-22 activities with rat anti-
30 human IL-22 monoclonal antibodies. 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.
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the role of the IL-10R2 ECD. In addition, Applicants have shown that

adm nistration of IL.-22 in vivo induces paranmeters of an acute phase
responsew@gushdngdr a reduction of IL- 22 activity by usp@Ehudonsdesa! | zi ng
anti-IL,-22 antibody aneliorates inflammatory 25 synptons in a nouse

col I agen-induced arthritis (ClA) nodel (Exanple 9). Expression of IL-22
MRNA is upregul ated i n IDETAIERDHESERIPIION OF THE INVENPION S, €. g

neutralizing anti-I|L-22 ant1rbodl €s and Tragnents tnereor, can be used to
i nduce immune bipleukpdbfTi-22V)ive cyfAkxmn dylunngnmnpte@@r&damppl i cation

provi des, at |least in ant i gen- bi ndi, n fra ment s

t her eof t h‘QPnW?erfﬁsﬁoéls?{%én ?‘ﬁmﬁéﬁ?‘?rfngﬂ £\ i Jel‘fg H ?_e%?? acyiepha §ﬁ‘ finity
and speci fjngjl{citing é‘rdlé‘%r%%h%é&mﬁ:ﬂ?oﬁiﬁﬂlanﬁﬂﬁ%na%bb tdfrchilﬁaame nt

t hereof reduces, 1nhibits or antagonizes at |east one |L-22-associated

activit§. uégethelemhﬂéz foe asignaling cmlemruelibcﬂﬁ recertor(GHed2R anddbfl0can bi nd

to IL-22 o 7 PCT/ US2004/ | L-22,
and mterf@?%’t%fglgﬁomgtt‘%ﬁe efs‘ﬁg © yBFiI(ﬁyrti s TRIOR W%?g[“a?ﬂﬁ an |L-22
recept or C&HMC@fﬁenteA?phcaﬁlt&W'cﬁl{raét@ﬂﬁd' 1 ifrdckioR BefvRBAMAGE pfotéihs 28 ) and
i nterel ukin-10 rece | L- 10R2" or a subunit thereof (e.g., IL-22R or

| L- 10R2, EhIﬁA/bmétfmgu)at uﬂingblottnbibtt Qkdti angl ragrptonexgraeelindaridogiagnt of t he

i nvention i,nhi bit

b oo (T R0 dibers> ArbifEhae by s Sr 2 A bl 3G rar | 55

recept Q) CHBWHCEX of HI-22R SHA WO idbteb AR @Hinity ok H.-10RS afftel Exhmple 12Nt IThogli es or
fragments thereof of the invention can be used to diagnose, treat or prevent

1L- 22- assoedsatsabistantiadlyazseater affigity fCELH-atﬁZRﬂi!inbORﬂ E@W@P@nt@ gFc arthritic

oo P DSUEBRELS, L b ECBAGEREeB AR bt or

condi t i onSIO{GRZbHds tSK bufdce cﬁaatedﬂ@&hé assbéihtion bet@eed H.-02 and MeRaRi ti s) ,
nephritis 5 and pancreas (e.g., pancreatitis). In order that

A Lgngryeggnﬁpplmmbebﬁv B 1Ry BT aahen e Shasaocition of T 2omion ar o
heseri 81 REelqRAe IbABR oSk kdutfiEs P Sa°f, HEBME LADGUBAAN, Lne del Al ed

to class Zn&mnﬁngenum-Mbsmey\ﬁadwm generdted hid dhracdditbelSn tépms 6pul ated in
T cells by 1L-9 or ConA (Dunputier L. et al. (2000) Proc Natl_ Acad Sci USA

97(18): 10 1ﬂumr©)ndm&spzszlfxcstyaafﬁwyemHe%&mwhémsraéggitbfﬁwms -‘ndﬁal’lea%y LPS,

but not SI Y,

acti vat ed lelé%%érg{)%nbﬁb eﬁ% 12&['?%2‘8{ @Dggggtelﬁ@dﬁmlpa%?b duI ates
par anmet er Ssdcfwad:mwenﬁingamomum i@ akant QAR 6Lthe [Swite) bogy ddfine @h Ma22 20
(2000) supra; Pittman D. et al. (2001) Genes and Immunity 2:172; WO

00/ 65029: , encepahat ela.\/(bfgb@yﬂwugﬂ@fcarm 228 RGRIreesenifiam. dnyet BpdEs) : 448- 454)
and inf| a%&cﬁfﬁent, a rat monoclonal antibody defines a separate IL-22 region important for

the role of the IL-10R2 ECD. In addition, Applicants have shown that administration of

IL-22 in vivo induces parameters of an acute phase response, and that a reduction of IL-

22 activity by using a neutralizing anti-IL.-22 antibody ameliorates inflammatory

25 symptoms in a mouse collagen-induced arthritis (CIA) model (Example 9). Expression
of IL-22 mRNA is upregulated in inflamed areas. Thus, IL.-22 antagonists, e.g.,
neutralizing anti-IL.-22 antibodies and fragments thereof, can be used to induce immune
suppression in vivo.

Accordingly, the present application provides, at least in part, antibodies and

30 antigen-binding fragments thereof that bind to IL.-22, in particular, human IL-22, with
high affinity and specificity. In one embodiment, the anti-IL.22 antibody or fragment
thereof reduces, inhibits or antagonizes at least one IL-22-associated activity. For
-example, the antj-IL22 antibody or fragment thereof can bind to I.-22, e.g., an epitope
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(Kotenko S.V. (2002) Cytokine & G owth Factor Reviews 13(3):223-40; WO
00/ 65027). IL-22 is believed to bind to a receptor conplex consisting of

| L-22 respphas/oodsar SO referred to herein as "IL-22R") %o 0gg_‘eptor 2
(also referred to herein as "IL 25 10R2"), two nenbers gﬁ,ir/bﬁz 9/5

g-ytokine receptor famly (CRF2). The nucleotide and am no aci d sequences
f th | Ch
275040y 31978 PO UGy ARt okl B Redtl s AL B O
276(4): 2525ee®ﬂ3r(cbmpiaax leg h@B%iple)BﬁhﬁpriBh? IﬂiSZZDfecé;liter(‘{HF,]-ZiZRl’ m;&pt or are
expressed  constitutively in a nu of organs ithe i nes
delrol ved fdpﬁqmgégﬁiﬁﬁé %‘Eﬂ@Rg’gs%@bU thereqf Qg’lq‘l %?%t?rﬁ‘(llg&zenko S. V.
2002 t: G
et vh | ortia Ry s SRR Mol e e trehtor P R o
th MAPK -Pimbribit, bkyck lo. &i‘emls da tepactipn 6.2, binting, et al
?208{)) sup?gﬁmmbﬁgé t7t gl IFZOO )ef]dlmc;? %4?41 T ﬁ; 9g eK ?enko
STV S5 abiennily Boistn Yo maoiehIamR B ST SBubat th 001 ?fh S
276(4) 272@1@%@&&3 fE4fenthefof 8t he(n%%%ésn o B sGH%rhl %33&3@ é%iﬂgr%@e&i?) The
0 e p y

contents se references are hereb express y incorporate reference
in their dmI-ZZ-aﬂsymatéddmpdiansg leye., mjtmnmmnmdislotde?s?é g edfrthwitictdisoadary (eckj ne

(preferabl ri ne or n origin MhIC i s capabl e
of interad P%a%%t%nga)g respbv@m? Aigordsts (8- S TepiGft 5F2wtbvegpu meRarH2R or

I'L. - 1059, cﬁ§ea§’e (g%ﬁ?’iﬂ?fﬁn& el RhatbRf &n @%tﬁ’}ﬁls ¥, @f "%gﬂ;?'ﬁ agbon‘?lmg) livéf{Eihe or

human, origin aving one of ‘the toll ovm an ‘am no acid
sequence d‘iepatiu'rsf),tlddnﬂyl(\ysga,crrephmhs*)gmdpammd:asa(ngl Ipaﬂ@ezmﬁsypept i de or a fragnent

th f h SEQ 10
DN 4 (mur ne S et R ERERtGh Tay P itk et gndiep Godean et o o
substant i ajrb yirst QOHRII0 YO &P dEfiditionPire lsé%éf&&h ﬁffo’angl%Q%he%%ﬁleS %e@cn%ﬁe@

honol ogous to, an amno acid sequence shown as (human) or SEQ
| D NO 4 (rrurl neIhedcrm“hntq@ukm 22t drélle@R;” agiuiséd heacnnamfer@ tcaclxaeb Zexjolgnee whi ch

! T .

"1 T agRentebsuph popeftgyto e t5diBen BT o Pl el cBCRERS (mur i ne) or

a fragment ]julﬂﬁfuﬁ@f]l ¢t G M206G0) %W&tl%‘chg SeLUSANGE18)8092486. fiy22iduicl eoti de
Wi t

sequence ich is substantially honol ogous to, e.g., at [east 85% 90%
95% 98% &skilrowhdsegapsession isstimudatedby Mstumnsugnﬂ‘imnﬁy by IFNEQ [D22N0O 1

Sequence. dhEBIEFR oI D! i e BB Rae L BB AP
NG T (huney Zapodlay BrRRls R f s iout é aBoRS i, (LBBlert gy 579 10
nucl eo20 de(26@@)uveprx Pithain Dy brald(208%) Ganes ued b’hmumty 2:172; WO 00/65027,

Gabay, C. (1999) New E(zgland Journal of Medicine 340(6):448-454) and inflammation

(Kotenko S.V. (2002) Cytokine & Growth Factor Reviews 13(3):223-40; WO

00/65027). IL-22 is believed to bind to a receptor complex consisting of IL-22 receptor

(also referred to herein as “IL-22R”) and IL-10 receptor 2 (also referred to herein as “IL-
25 10R2”), two members of the type II cytokine receptor family (CRF2). The nucleotide
and amino acid sequences for these two receptors are described in Xie M.H. et al. (2000)
J Biol Chem 275(40):31335-9 (human IL-22R); Kotenko S.V. et al. (2001) J Biol Chem
276(4):2725-32 (human IL-10R2). Both chains of the IL-22 receptor are expressed
constitutively in a number of organs. Epithelial cell lines derived form these organs are
30 responsive to IL-22 in vitro (Kotenko S.V. (2002) Cytokine & Growth Factor Reviews
13(3):223-40). IL-22 induces 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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t he foregoi ng nucl eoti de sequence sequences under stringent conditions,

e.g., highly stringent conditions. Preferably, the IL-22 pol ypeptide has
one or nowe Xbs/@ageassoci ated activities, e.g., an actidpudsAesssi bed
herein. 25 The human |L-22 cDNA was dep03| ted with the Arre?llll%an%?ype Cul ture
Col l ection (10801 University Boul evard, Manassas, Virginia, U S A

20110- 2209); gn Biok 1390 |, Ddgpégs J008NARE . tdheBudapest
Treaty and vver(ezoglp)(/jenwt ﬁhe&acc ?(%ﬁ 3ghn%b%ATCC 20(7231j1 AFO restrictions on
t he avai l aBV’I(BV)z33666t8i’¢ Phoétontents of these ahfgrasies exd hreneberdxplesslylihcdpporated
irrevocablg nmoved. ggen the granting of the patent, except 30 for the

requi r ement® FEHEETF T eHetYC F. R 1.808(b), and the termof the deposit
will - conply W Rcctdingly; tH termt “ﬁ9§z” E}@rsm e%merapﬂeter&a JF ARGIAAIBH,
activity" refers to one or nore of the biol ogical act|V|t|es of an IL-22
pol ypepbi de.g.,enuyine ca hiean og ginl) w@ctpiscppabb oftistetastigg with, regmiindingito, an 19 WO

2005/ 00089 /U82004/0 0 | L-22_h i

2ore aoae ol kecepiemee | foadtor H-Nora  Sif prpley WetsBE (relsfiy ot b uding but

not |im teghab@naifah)e.b NERAE bt ASmWh ! a,qdha% @haafﬁefou@wm lfeddreS:CEFPL OF
aAhfnalfa g hfuh Jh%n%) B b G|

(e.g., an IL-22R or or a conpl éx theredf, preferably“of mamralian,
e.g., nuri amammdasmhseqm:noglqﬁ)a na(lﬁallyammmmwgmnhamﬂgﬁa polypeptide ariagnal 5

transduct i st.inul.atin hgsphor ' or acti i on of
2 broteln IRpmAuANESGE.¢! Hhrinadeid seinbe i et By NeEah e SER

sti mul goi NDHNO: 4({%%@)%@9&@%&# 'tﬁe?écﬁt {iD%n afind @i@@équ@héeodﬁbstﬁﬁtﬁa?}iﬁ or cell
function, cytolytic activity, éf/t oki ne "or chenoki ne secretion, and/or

survi val ohomnlogbud, ¢.gs pblnsst\S &0, 98%¢ 98 %oaP9 % dypmdhegauato, @Blaiifo avig e. g.,

(5)  motul abgnanpl a8 SHou B2 bR SR RO ou BB SRR g 7

met abol i c, tH&%&%ﬁ)an"@ﬁlﬁb@@i@'s@% éhcéWhﬁbh is 3@ by Rindtughl odcﬂﬁ{@ase) o
neuroendocrl ne change or a C ange I NCrease Or ecrease I n an acute

phase prot mamm@mg IL-22rmucleotide sequence qruabfragm;léﬂlemﬂ/(@g SERMA blﬁ%/l oid A or a

i | amiat oyt P 880 TYNOR ahdnd R0 bR 8kt AP Lo BB A RER ek or v

actions ( eeﬁbodea Byarnuclaaﬁid@sreqaémtvaﬁ&tamhﬁstﬁﬁmmqa&hﬁ)lo%f § tcﬁéfgmh't RafiCGE2
synt hesis), nodul ating cellular inmmune responses, ating cytokine,

chemoki ne’ 8%, §0%, %98%099%ymmn%to@a@u@lé@tidmeawqm@mase EQAD( e. 9.,

duct / f tQ The. t t
Phase. r espbst(Rimard 8 SEL IO 3 BpRifly Ry o FEGRL! helebh 381 B drpint Wi (' S R
Engl and Jopgquehcetincbledi 18 mﬁ&@id@)sequbﬂcéaégenelé@ to Saeﬁuh@lnyebébunm .22

"therapeutically effective anount” of an I'L-22 antagoni st %
20 nucleotide sequence or a fragment thereof, e.g., SEQ ID NO:I (human) or SEQ ID NO:3

(murine) or a fragment thereof; or (vi) a nucleotide sequence that hybridizes to one of

the foregoing nucleotide sequence sequences under stringent conditions, e.g., highly
stringent conditions. Preferably, the IL-22 polypeptide has one or more IL-22 associated
activities, e.g., an activity as described herein.

25 The human IL-22 cDNA was deposited with the American Type Culture
Collection (10801 University Boulevard, Manassas, Virginia, U.S.A. 20110-2209) on
April 28, 1999 as an original deposit under the Budapest Treaty and were given the
accession number ATCC 207231. All restrictions on the availability to the public of the
deposited material will be irrevocably removed upon the granting of the patent, except

30 for the requirements specified in 37 C.E.R. § 1.808(b), and the term of the deposit will
comply with 37 C.F.R. § 1.806.

The phrase "an IL-22 associated activity" refers to one or more of the biological
activities of an ILL-22 polypeptide, e.g., a mature IL-22 polypeptide (e.g., a mammalian,
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anti body, refers to an anount of an agent which is effective, upon single or
multiple dose admnistration to a subject, e.g., a hunan patient, at
curing, revipigoosgodsbre severity of, aneliorating one or npeRusYIRERES of a

di sorder, or in prolonging the survival of the 25 subject Eeyo dtﬁi’t
expected in the absence of such treatnment. As used herein, "a

prophyl act i.cal ﬂﬁnﬁfgrqﬁﬁﬁﬁé%mv% ég'{]arﬁi'ﬂola%if'dgég@éﬁc@%) Mcvin in $EQ -1]2)(%\‘3’(5‘:t2i body,

refers to ar anount of an agent i I's effective, upon singleé-
mul ti pl e- dasé 4actspactiselyptinduding, tat sotdjmited toe (1) intemctingrwithpagi, bindjng tn,

preventing or el aying the rence Qf. the onset _or recurrence. of a

di sor der, @?&;Zgéeﬁ%é‘lf?(ﬂ@r’ aaif‘% Qfgg‘é]rq%@eﬁ al.@ngﬁw( thﬁ?é’%’tpé?{?fa%?%%ce",
"reduce, " 'phfnbBlidn, E.gf,ﬁﬂhﬁ{étdr%hﬁ)aﬁ_oﬁ%hﬂy@ﬁssfbci'étiﬂgﬁrﬁbﬁ&ﬁie'brni'di'@ﬁifgﬁﬁse" or the
like, e.g., which denote quantitative differences between two states, refer
to at | dastrapsduction msddouless(3y stimilating phivspheryéatioasintior aetération of 8 peoteinat es.

-20 WD 2005/ 000897 0 08 d i " 1L-22 ant ist"
efers to ittt ARISTA LR IR 2t MABR; U Grodifiibins-se imMEifEAbs one or
bi ol ogi cal gekhsthd, ipeSlifefatidh, ditferédtiRRnY BRRbARI fBn@ion, SytolJHERB Viky, 22

pol ypeptide, or fragment thereof. Preferably, the antagonist interacts wth,
e.g., bi ndsytokinezny chemoRing s¢opgsiopt antéor smvisigloriandLtR2 naspaasive lceR.Z.@nmgoni st

does not 5 necessar.j indicate g.total elimmnation of the |L-22-associated
bi o1 g1 cal BELTIA poH b 35 KBy PPl M e e SO EP A GeS

anti bodjges sﬁin‘)ﬁ("é? ffddhRtiRs ABBas bne Barfle bN'én acut@phHRb eeshOhid¥be 8f, at he recept or
or other target to which human IL-22 is directed;, antibodies directed to

t he recept enetaolict hepatic.chematopoietintie.gh ahemianplatelet Indreasd) ereueaendegiine pept i de

and snmal | rTB| ecul e ctﬁ)nga nds. t hat i n(gi bit or_ i nt%rfere Wht’h-et he i.nteraction
of 10 humafP 9" HERATEE {81 WERRIDYT dFPTBHE T M GROST HOKHL CehBHPRERE ¢ he
| L- 22 ant aggfibfihogdnamdfor Stual artky16/ AYorcdciabeinl Aburkih);amdAR(6)2mbeulsting | t
binds to the sanme or similar _epitope). In another enbodinent, the IL-22
ant agoni st ahleastyingipasametsriodian gnflanmmatart Hatese 8¢ Bodylappg oyokimegnediated bj nds t o

the sang. or_sigilar. epi ) e rein, ;an. "l L:=22 agon ) rs to
an agent® wRFERBREIEY s Xe g fiuidE aleF pfosfhey Blin o puEsissiRl Biebhpls P

bi ol ogi cal LMt | . At i : i term
"ant i body" Sglghgér{és)’ F%&éﬁ%rrl%tgeequlrllmgorrpr :e é?sﬁ’gh%g ’ 8@??%%?&8{5‘%5%?% gl?abl y two,
heavy (H) céagi, GR@L), ablymphekine peoduatidn svd/ait ecretion (.4, poditfjon andtbrat | east
one and preferably two |jght (L) chain variable regions (abbreviated herein
as VL). THECIGHPLPfR RAOITY QIYCHHPNRE) ur t her subdi vi ded into regions of

hypervari abi | ity y n Ly det 1,0 ' (" CDR"),
[ %Ito erspersed w mherztg%ﬁtl %@%hgg%#%@o%g&cﬁézg%%g{yaﬁé?%eeirﬂg“g??g%é\(/\:(br Kk :
regi ons20 ( KE)99) Newv Englamd Jobnallof Madiaima®t(K6):448-454). '

As used herein, a "therapeutically effective amount” of an IL-22 antagonist, e.g.,

-)

antibody, refers to an amount of an agent which is effective, upon single or multiple
dose administration to a subject, e.g., a human patient, at curing, reducing the severity
of, ameliorating one or more symptoms of a disorder, or in prolonging the survival of the
25 subject beyond that expected in the absence of such treatment.
As used herein, "a prophylactically effective amount" of an IL-22 antagonist,
e.g., antibody, refers to an amount of an agent which is effective, upon single- or
multiple-dose administration to a subject, e.g., a human patient, in preventing or
delaying the occurrence of the onset or recurrence of a disorder, e.g., a disorder as
30 described herein.

The term "induce", “reduce,” "inhibit," "potentiate,” "elevate," "increase,"
"decrease" or the like, e.g., which denote quantitative differences between two states,

refer to at least statistically significant differences between the two states.
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region and CDR s has been precisely defined (see, Kabat, E A, et al. (1991)
Sequences of Proteins of Imunological Interest, Fifth Edition, U S

Depar t menw®2oosieaisd’h and Human Services, N H Publicati opcMNgs2084028842, and
Chothia, C. et al. (1987) J. Mdl. 25 Biol. 196:901-917, which are

I ncorporated herein by reference). Each VH and VL is conposed of three
CDR's and four FQSuseaheapded "E—Q@Ca%%&ﬁsﬂ' SdfBisNY 3in fagerﬁ%ﬁémeuu&e_%rﬂhm in the
foll owi ng order: FRI, CDRI, FRZ, , FR3, CDR3, FR4. The antibody can
further i nerothersishdiminishasions grhiolopizalactivitics ahan HegR polypeptide, bgr.@by form a

h d Light . | ohyl i n chai tively. | .30_enbodi .nent ,
the anti bodVa I 2rqlypappide ot fgmiat heephr TRtttk e ARBRAan RS | | gn
i munog| oblél.%'.,rbiﬁdi@tbnﬁn nvhe g@iy‘ﬁe]%tmé. bﬁﬁa@bn%ﬂﬂuslih%% I 7o egbsibuddes nothai ns are

inter-connected by, e.g., disulfide bonds. The heavy chain constant region
i s conpri seagcessdrily indieatel o tetalalimiGion dithe Hnd2-@@ciatdbiploginal adtiyity. 8ot ant

region is copprised qf , - 2005/ 000897 PLCT/ US2004/ 02 one donmai n,
o The varRepRSRapflite whoyBmRERCY AaPHssgHieer AP AUDEs A 2R RSO nal ng
domai n t hatsojubleSfop@t &f metr_ébe?fbra%uﬁ?fardgeﬁtewﬁ&ﬂ%m ILem Qisre@bdt he

ant i bodi es tygl cally nediate the binding of the anti bogézto host tissues or

factors, i raHbediegdivestddiashecemondr otherdarngettarvhicly beman (o2 is digsctedy angt

e usbd nemepioe e R sabbp Bt Ve o Biite i GRERNEEERD & g ot

one  Or 10V Rmial ILIE0witH @8 rédepidk anbthat tabpet MRGsR EnibodinEat g TD2ldntgesises. The
recogni zed human i mmunogl obulin genes 1 nclude the kappa, |anbda, al pha

(1gA and Ihgasimilar hinding ¢hagacteristigs Ab-§2se. g4 Hbinds tadhe semePSimday and nu

" eoi on gendgi O it Aty Brenifidmet AR 102 b MEMARG SRR | VO 0 00 214

am no aci dshafterisieateth-04 (@g.yabirak ketheegne br gieitar 2pitoped)e NH2-t er mi nus
(about 110 am no acids) and a _kappa or | anbda constant region gene at the

COOH- - t er mi nus. Arwaed|héwgt,wni"ﬁlhﬁ5@gmﬁ&rqfﬁrs't%éa\ager&waﬁﬁ'spoter&mt inducegd or

446 am i . ar L Lar L. ha ' gene (about 116
amno 1 ago%&s aﬁ'gegtrl]%cg% !)I?en(Jér 5@&%?%%8%%{%8?%%?@8@%%{% regi on genes,
e.g., gama (engogiedheftinhe B50 "antibody agfels to a pfotein LEmpEsRE At leadtDat,y pe”
refers to the antibody class é_ﬁg IgMor 1gd) that is encoded by heavy
chai n constaadprefegbbrwge heayy (b ehai vavable ragins (Bhtrayiagd hersimenyH).¢nd gh

o010 { St APl O AN 0y e AT R 1
ability to EeerHfand ML, jegtund@dai be nthensubdendddeing regldns bf hipeavariabiity,

20 termed "complementarity determining regions” ("CDR"), interspersed with regions that
are more conserved, termed "framework regions" (FR). The extent of the framework
region and CDR's has been precisely defined (see, Kabat, E.A., et al. (1991) Sequences
of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health and
Human Services, NIH Publication No. 91-3242, and Chothia, C. et al. (1987) J. Mol.

25 Biol. 196:901-917, which are incorporated herein by reference). Each VH and VL is
composed of three CDR's and four FRs, arranged from amino-terminus to carboxy-
terminus in the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4.

The antibody can further include a heavy and light chain constant region, to
thereby form a heavy and light immunoglobulin chain, respectively. In one

30 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-



of binding fragnents enconpassed within the term "antigen-binding fragment”
of an antibody include (i) a Fab fragnent, a nonoval ent fragnent consisting
of the ViwoY#dsoodsh7 and CHL domains; (ii) a F(ab')2 fragpepls2idsps ent
fragment conprising two Fab 25 fragnents |inked by a di su?f Fde“giro?é%e at the
hinge region; (iii) a Fd fragment consisting of the VH and CH domai ns;
(iv) a Fv §g ,@]9”%5(/%11’?&9319&%/@9&%6 Readly Wt ﬁgﬁ‘@dhﬁﬁms c@ﬁta&s%‘lﬁﬁﬂiﬁg arm of
an antibody, (v) a dAb fragnent rd et al”, (1989) Nature 341:544- 546),
whi ch consdshain diat intéfiactsddtmamantigan. The onstant regiensed theoantibedies typidaily

determ ning .reqjop. ((COR).... Furthernore,..although the domai ns pf the Fv
fragment , d‘éﬁgh?/&n%?@ ngrtge élbtbbé’gyf%f’o%yss 8%§$%~E‘§’ngélﬁcgg, ng H%‘}o‘}?é:ﬁﬁfbgttj oi ned,
usi ng recoRiiRatine IPtAAS.g., Rifedtor SR} ARE the fikdt RkRIpohdA(CRY) dbRT14skiean t o be
made as a single protein chain in which the VL and VH regions pair to form
nmonoval ént complementesystermown as single chain Fv (scFv); see e.g., Bird et

al. (1988) Science 242:423-426: and Huston.et al .. (1988) Proc.. Natl . 22 WO
20055 0008397 pCTAERSEE G5 0%S em%@ﬁ’éf.‘““%éliOB‘rﬁHSA{e%%? ‘5%(3“75@%%%‘395‘%8% H% Whgie
chai n ant i BogbRpoRyRpAIESubBaRMIEnEIdADy ifRERTRRDYEA gohdsDTRe fda6gdigsdn

"antigen-binding fragnent” of an anti body. These antibody fragnents are

obt ai neg uﬁliﬁm];@ imamuragl ot gm@&:imhd@:?@ keppuwiambda; elpbe (gATanddefl), in the
Mhtnct s aemmh et G TEGRTeRF Pusheesttd i HpcOpunl AN el NERAL ot

t he agegot saghe nfiried@ imnfiikesiodilih ahridblERp{oANERAEA AR th ifiniliRElobuik | t aneously
or sequentially. ven sequentially, at the onset of adm nistration of

I f qi
t he second"lighiplaind ,(gl?% 2pikder B4 amino agids) o pRroOdad Y Ryapakie agign genetat | |

det ect abl e tm_eré Cti V. | oR i t
Sequences ;shl%m d&e%?én%gﬁo‘ﬁ‘ggggs e agc.l ?%)g%d%lgg%qsa %ﬁ%ﬁf)@%@&%ﬁ%@ﬁ@&pﬁenmy)
to the segureCODHH-gehifmed FaR&igh mitusdgebuliarheofy dhaiis" ¢bohi SBKHeR. | n
some enbodi nent, the sequence identity can be ahout 90% 91% 92% 93%

949% 95% $¥vamivparidshage sighlelyeneadgd by a variakle segipw aene (aBeIHddaaMIRg i dentity
2 . ; ; . YT ot
hybr i dilat il Bl 6 hethdl abdteBliched toholinteclétphodby G B 00 B8 V0 )

to the confenesding alsdut BBE aftiicudds)The nucl ei c acids may be present in whole
cells, in acell lysate, or . in a partially purifjed or substantially pure
]

form Cal cul at i BfgSekhergigndsetype” teferstodhs @nivady glass (o8 b eideth)
Fléﬁlq | . bly h ' f d
sequencesTélﬁclaaed%)Z%%ag,?r@laglrc%n egl%gé&éggngea y herein) are perforned as

fol |l ows. e seq are aligne r optinmal conparison purposes (e.qg.,
gaps can be i nt Theltegmd'ahtigemriginding firapiment” of an antibody (or simply "antibody

20 portion," or "fragment"), as used herein, refers to one or more fragments of a full-length
antibody that retain the ability to specifically bind to an antigen (e.g., CD3). Examples
of binding fragments encompassed within the term "antigen-binding fragment" of an
antibody include (i) a Fab fragment, a monovalent fragment consisting of the VL, VH,
CL and CH1 domains; (ii) a F(ab')p fragment, a bivalent fragment comprising two Fab

25 fragments linked by a disulfide bridge at the hinge region; (iii) a Fd fragment consisting
of the VH and CH1 domains; (iv) a Fv fragment consisting of the VL and VH domains
of a single arm of an antibody, (v) a dAb fragment (Ward et al., (1989) Nature 341:544-
546), which consists of a VH domain; and (vi) an isolated complementarity determining
region (CDR). Furthermore, although the two domains of the Fv fragment, VL and VH,

30 are coded for by separate genes, they can be joined, using recombinant 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 (scEv);

see e.g., Bird et al. (1988) Science 242:423-426; and Huston et al. (1988) Proc. Natl.
22



a first and a second am no acid or nucleic acid sequence for optinmal

al i gnnment and non- honol ogous sequences can be di sregarded for conparison
pur poses)wol2oos0008%f erred enbodi nent, the length of a neRhereeRLERgUENCE

al i gned for conparison purposes is at 25 |least 30% preferably at |east 40%
nore preferably at | east 50% even nore preferably at |east 60% and even

more pref epr\gm. xcﬁwAe@%me%s O%ucPQnble %ﬁ)&%@f&b&cﬁ& 4r&818b %teﬁdgdttaseref erence

sequence. e amno acid residues or nucleotides at correspondi ng ami no
aci d posi t encosnpassed wdthémthederm dantigenibindimgefragment ¢ ohgrnasibodyh&hese position in

the first s ence i s occupi ed by the sape am no. acid resjduye or. nucleotide
as the cor P‘é@%’gﬁgﬁaﬁﬁleg@ aﬁeoéjl%ﬁn(?ﬂ ng%veggglbaﬁéecggwg% oW 1o Oﬁeh‘glﬂhglf"_ Llcu! es
are identi gagheakt, dddBthe PAgEhRMrd &Fedhs€ for vARELINh@ MO nRAGhE RMardiuekei C_acid
"identity" is equivalent to amno acid or nucleic acid "honology"). The

per cent 5i demiibadiesbet ween the two sequences is a function of the nunber of
i nto_account the nunber

i denti cal ith d by the,. .. taki
of 23 VD 2005/ BB0BER PrIrERBBHN (DGR oG IRe T T e PRRGTEAHT cach gap,
whi ch needghitfallPédREHFGEnd Sifs1y0 BftheFRimitah 8RB br s‘éﬁuqﬂtﬂﬂ%’t P?gi@&ﬂuences- The

conparison of sequences and determ nation of percent iden i bet ween two
sequences sequentiallycatdhy biisch ofladminigjratiomaf the seaond sbmpobynd.ithefirst ofithe twe ef er r ed

5 enbodi nent, th ercent, .i dent.i t et n_.two am po.acid. .sequences is
et or mi nod Curpoies FseRatnly ST e abal €t b SoRp RSt tRERERT 25, s 453
) al gorjigt higgediegf) has been incorporated into the GAP programin the GCG

sof tware package (available at http://ww.gcg.con), using either a Blossum
62 matrix or a Byquescessimiangr homplegaya (e.g.walilegst alogut B§% sequence identity)do 6, or

4 and a | h weight of 1 2. 3 5 6. 1o vet 10 her ..or ef d
erbodi ment TR R isglosedherip fralioumist s speivalfp BosGachmfeallf” " °
det er mi ned thesdefibrd RlcGA (U@ ABUI I0%, 10 9630095 9B ta\BH %, D8% 96%, HPRaDsBDI € at

http://ww. 809. conm, using a NWsgapdna.CMP matrix and a gap wei ght of 40,
50, 60, 789%mr higheandltarnative)y hsubstaptial idsmtity exists yhen thegiuclgic gid gegments

T e T ot PYEHER el Kletve BLATRNT Gonp s (EE. AP B8beOEY Y o S | oo

t o det er m ngbridizAioARbAGIkbES)] o the thinpletes 6B Steandd elHei riuglefd acidkaAny By
limtation of the invention) are a Blossum 62 scoring matrix with a gap
penal ty of piesentin yheleoglla i ageHdysale. of ing pagialypuriiedeos spbstangialy puieal ty of 5.
The percen%.om{ dentity between two ami no acid or nucl eotide sequences can

al so be determined using the algorithmof E. Meyers and W MIler ((1989)

CABI CS, 4:11- 17T alehla6ibnd ¢S Hogflo@0 or Neqidee adedtity MHebwédnetwolsGdnpe@icam
(1\2'62%022) Sgpg-f)np@%;sgg irg(prIZﬁglllg%gblV}\lBllle?e?rtl) arree ]gelzr?ourrenedtagl?(l)l(ladwsa.l aepse!qferrllgctashargenal ty of
aligned for optimal comparison purposes (e.g., gaps can be introduced in one or both of
a first and a second amino acid or nucleic acid sequence for optimal alignment and non-
homologous sequences can be disregarded for comparison purposes). In a preferred
embodiment, the length of a reference sequence aligned for comparison purposes is at
25 least 30%, preferably at least 40%, more preferably at least 50%, even more preferably
at least 60%, and even more preferably at least 70%, 80%, 90%, 100% of the length of
the reference sequence. The amino acid residues or nucleotides at corresponding amino
acid positions or nucleotide positions are then compared. When a position in the first
sequence is occupied by the same amino acid residue or nucleotide as the corresponding
30 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
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As used herein, the term "hybridizes under stringent conditions" describes
conditions for hybridization and washing. Stringent conditions are known to
t hose skvdbeadooeset he art and can be found in Current PpetrR&slosoiogsaVo! ecul ar
Bi ol ogy, John 25 Wley & Sons, N Y. (1989), 6.3.1-6.3.6. Aqueous and
nonaqueous nethods are described in that reference and either can be used.

A pref erreghps examd R tehd twhidhiRlel % B&nt@Quearvdl bptdial MpBment of
hybri di zat?%grsl in 6X Islgtf(}jliczm clﬂgﬁir’]i dé/ sodiumcit ra}tle (SS at aggréxg? %SC,

fol | owed bthe bwe sespuengsse washes in 0.2X SSC, 0.1% SDS at 50C.  Anot her
exanpl e of strijagent hvbridi zation copditions. are hyhridization in 6X SSC at
-30 about 45C, fol1GRES DY qB‘?“"ﬁ%?‘é&%é%rH& 51"6‘."8(?5{?%% - Yfﬁﬂg’%gt%{f 55C. A
further exaidRePEanSd dcosRplisHInRIsingi azAithOmatican dightithd®. B €pRfdifeddi zation in
6X SSC at about 45C, followed by one or nore washes in 0.2X SSC, 0.1% SDS

at 60C.5 Fembastimbntytheperdentidantityyperweash tepiaonne amd sequeneesads detesapnediising i on i n

or more vabRSblcn S SRR LM BREAS A dadpihen M ENEC S Y ohry
stringent wRAdhdorsitated antd thd ©APGREEfIAhd GEG Srélpkaps eaildblé be

practitioner is uncertain about what conditions should be applied to
det er ni ne RHP:AWWITGEGEAMD, Peing\pitheris Blossyny 62mataix o5rf FAMZ08 masix.end @1gap

mor o waanotCigft & BRIELR, 18 LRPERRTY Enef YR a2 5145008 faf ¥l T2
pol ypepoi damttangreferra@banbsdiments tHe perceat ideftity @etweehh@oeatleotidd sfsquericesnt

i nvention nmay have additional conservative or non-essential amno acid
subst i t uti dHamingd usingthe f\P progear inthe S1GH sV asmRrekagedavailableat uncti ons. A

10 "conseryat.j ' cj ' i O i e, | i ch: ' cid
Fosi duo 1 SHEBING R biing § RS Ehib uiepdda WD GRehbEEAISOSARC
Fam | i es 070,arB80and & ilehgtleweighest 1,12a8) 21§, ot 6n Agpartidulie]chreferediams been
defined in the art. These fam|ies incluge am no, acids with basic side

chai ns (e.Barameisss (grd thg,one thay shoyld be psgdiié the pregtigioneiis yacertun pRout what |

asparti i 1 i : i 2hai gl ycine,
o har S nairipeis thatllibe A6pidd o EHIHAL A RIAM Sl IRUENT sbhene Monitflob D 1.
si de chai nsorfidogy limithtion ofthe imehtios) aré e Blossem G2scbeng imatix withhigap,
phenyl al ani ne, net hi oni ne, tryptophan), beta- branched side chains (e.g.,

t hr eoni ne, PRty RE12,iagsp&stend@pnalheot Shae Fameshig g2 PeRdty &f 3. The pejeedt ne,

e ) ok EARSORBAY Bid S R bt R W ackiagE g
are known the aigoeittan bf Endlegen apd Vi Méter (QOBOVCABI@S Mit1-43) wiizhdragbemce of
each ¢ |28 neinggrr[])o?alteséﬁntt())ethg %&?[E}N gr%(gjralj%/ (vsé?s?gnegﬁg, I;llgingfa PAM120 weight residue
table, a gap length penalty of 12 and a gap penalty of 4.
As used herein, the term "hybridizes under stringent conditions" 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
25 '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
30 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-



t he deposited clone in accordance with known nethods. The predicted am no
acid sequence (both full-length and mature forms) can then be determ ned

from suchw@20030dg99t | de sequence. The am no acid sequenggTRf5260QBzdg5§t ein
encoded by a particular clone can also be determ ned by expression of the

clone in a suitable host cell, collecting the protein and determnlnglts

Tnasu t bt & MRRRAE dhe of mtf HaEleSty 0BG I SPFAHE PERATET coe

i ncl udi ng frefenendighl AstriagéTehditiohs (2R tHe @haition s Gise slesedd bausedsf i no acid
sequence. "Secreted" proteins include wthout |im tat| on r ot ei ns secreted

whol |y (e.Byactiioperis|uacetain aboit what congitions shquld be gppligddedsiesmine it g1 om t he

CoLl o o A DA TRRE b e RGP P e i L hou

t ranspost esghosplidds, % BBSER Y@ Tellowed PLof\slanb@Siastes 412X SISTM %IEBS at
nucl eoti de sequence of human TL-22 is reproduced below (SEQ ID NG 1), and

i ncl udes a396l.y(A) tail. The disclosed nucl eoti de sequence includes an open
readi ng 5fra and. t he uence of full-length 2prote|n
correspondi ng t 1% W@%‘P%ﬁ@?ﬁg iﬁgﬁ@Bfﬁagu{eé&B@ﬁB@g?IEStF'e%%r?Ihpg’ SSEQ I D
NO 2. The @BleBPofihb ‘iﬁre%@ﬂ‘»lﬁ%}ﬁioﬁ GAX}BW E&hhbnzﬁ %oﬁé&&&a@ﬁ@%ﬂé‘n bRl Ynigdn no
acids 34-179 of SEQ GAGGCCT ACAGGTTCTC CTTCCCCAGT

CACCAGT TGcid Shﬁ'sﬁtuﬁ@%@lh'fd@o nd’ﬂmﬁ @ﬂmtmﬁm@tﬁéﬁ,ﬁu@mCN GTGAGCTCT

101 TT T,ATGG gﬁ]\’ &@%&9 Ge. CTCCTT % %%&A %G\CEGA

TATATCACCAwﬁQQ@%%F &1&3&@@%% a%ﬁﬁﬂﬁ%ﬁé%%T Al dEahtiflo AAGANERGA
GACGITCGTC TCATTCGGEA 15 CTGITC CACGGAGICA GTATGAGIGA GCGCTGCTAT

CTGATCAAGChavaig similan GaT MﬁWMdI@MMWWMCMmGG 401
TTCCAGCCTT ATAT TTCCTGGCCA GCCAA 451 . CAl AAGC
AT O o R TSRS e |NeFR AR, ISR ey (ot e AR RN ERT

ACAGT GAAAA AGET HERAS FACH e HAlar ST AR oT T TTGCTG
TTTATGTCTC S16'GAGAAAT 601 GCAT%%GA&!CCAGAGCAAA GéTWCTAA
CCCCCT 15 celusine eximendragm 1mAmm¢msmm@m©@mlar B TAIABCAAAA 701

AT, AT, SOOI SO TS SAMTEA Rt RO

branched side chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g.,

tyrosine, phenylalanine, tryptophan, histidine).

20 I1.-22 Proteins, Fragments and Polynucleotides Encoding the Same

1L.-22 nucleotide and amino acid sequences are known in the art and are provided
below. The nucleotide sequence of each clone can also be determined by sequencing of
the deposited clone in accordance with known methods. The predicted amino acid
sequence (both full-length and mature forms) can then be determined from such
25 nucleotide sequence. The amino acid sequence of the protein encoded by a 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
30 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
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25 801 AAGGTAGACT TTCTAAGCAT AGATATTTAT TGATAACATT TCATTGTAAC 851
TGGTGTTCTA TACACAGAAA ACAATTTATT TTTTAAATAA TTGTCTTTTT 901 CCATAAAAAA
GATTACTTTGvEAToB@6dsbTA GGGGAAAAAA CCCCTAAATA 951 GCTTCAT%X@W]&CTA
GTACTTTATA TTTATAAATG TATTTATTAT 1001 TATTATAAGA CTGCATT T
TTTATTAATA TGGATTTATT 30 1051 TATAGAAACA TCATTCGATA TTGCTACTTG AGTGTAAGGC
TAATATTGAT . TAT TTATAG Aegﬁéé@g% TATT g CAATAA

1151 ACACTf@ﬁO‘%R?%E‘r %ﬁ?&%&%& Eﬁ%@é B0 1) 35 The
pol ypept i deei@flince of the encoded pol ypeptide is shown bel ow. 1 MAALQKSVSS
FLMGTLATSC LLLLALLVOG GAAAPI SSHC RLDKSNEQQE _ 51 Y1 TNRTFMLA KEASLADNNT
DVRLI GEKLF HGVSMVBEEREY¢lqqikesequette ofjmllnaeaw(?%@smo oW S RS

156 v 200500800~ pci 1bdBl SuEEs e Bot ekl Ao gnh iR O

L. -22, andrimeasttheandto atid sbmeaacerdan-lenish YD2Ppréiein cdi@spondifigdethdel ow 1
GAATTCGGCC AAAGAGGCCT ACCTAAACAG GCTCTCCTCT CAGTTATCAA 5 51 CTGTTGACQfC

TTGTGCGATC f#¢ : otifesaaengEAs
T R e BT R
CCTTTATGCT 251 GGCCAGGGAG GOCAGCCTTG CAGATAACAA CACAGATGTC CGGCTCATCG 10

301 GGGAGAAACT GTTCCGAGGAASTICACTERRACHBEAT GAGECrICTACCTHBATEACTS BACWMBRAGGT GC

TCAACTTGAC CCTCEANGAGS £T Hed T, GRRATIGAoA 0do GhORICHaRAG ORGTAGRTCE
GTGACGACCA GAACATOCAE ﬁc&?%ﬁé&ﬁ%@%@%@%ﬁ%ﬁ% @@%%%ﬁ@%
GAGAGAGTGG 15 551 AGREATERRSASEEATP

601 ATGCTTGCGI CT GAG@;AGAGWNGRGWWW@TQB 5§TQ§F@@T TCTA
AAAAGAACAA TAAGATCCCIs GAARGEACTTA BTTTRECTOAAAACDAC OB ACHIGTEAC CAAGIITIIAAGKEAT

CCATCATIAT TAGAAGATTE o LCAGAILASME chodadAetEhleieAGHcTH EAAGEM ASTAERIEA

AGTTGTCCAT C¥¥3ACI¥¥3A§%1 AGGTGCTGAA CTTCACCCTT GAAGAAGTGC TGTTCCCTCA ATCTGATAGG

-

20

25

30

35

40

401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1152

TTCCAGCCTT
CAGGCTAAGC
ATGTGCAAAA
ATCAAAGCAA
CTGCATTTGA
CTGCTAGAAA
GGAAGATGGG
CCTGCGTTAG
AAGGTAGACT
TGGTGTTCTA
CCATAAAAAA
GCTTCATGTT
TATTATAAGA
TATAGAAACA
ATTTATGACA
ACACTTGGAT

(SEQ ID NO:

ATATGCAGGA
ACATGTCATA
GCTGAAGGAC
TTGGAGAACT
CCAGAGCAAA
TAACAATTAG
AAGCCAAACT
TTACAAAGGA
TTCTAAGCAT
TACACAGAAA
GATTACTTTC
TCCATAATCA
CTGCATTTTA
TCATTCGATA
ATAATTATAG
ATCCTAAAAA
1)

GGTGGTGCCC
TTGAAGGTGA
ACAGTGAAAA
GGATTTGCTG
GCTGAAAAAT
ATGCCCCAAA
CCATCATGAT
AACCAATGCC
AGATATTTAT
ACAATTTATT
CATTCCTTTA
GTACTTTATA
TTTATATCAT
TTGCTACTTG
AGCTATAACA
AAAAADNAARAA

TTCCTGGCCA
TGACCTGCAT
AGCTTGGAGA
TTTATGTCTC
GAATAACTAA
GCGATTTTTT
GGGTGGATTC
ACTTTTGTTT
TGATAACATT
TTTTAAATAA
GGGGAAAAAA
TTTATAAATG
TTTATTAATA
AGTGTAAGGC
TGTTTATTTG
ARAAGCGGCCG

GGCTCAGCAA
ATCCAGAGGA
GAGTGGAGAG
TGAGAAATGC
CCCCCTTTCC
TTAACCAAAA
CAAATGAACC
ATAAGACCAG
TCATTGTAAC
TTGTCTTTTT
CCCCTARAATA
TATTTATTAT
TGGATTTATT
TAATATTGAT
ACCTCAATAA
Cc

The polypeptide sequence of the encoded polypeptide is shown below.

1
51
101
151

-26-

MAALQKSVSS FLMGTLATSC LLLLDALLVQG GAAAPISSHC RLDKSNFQQP
YITNRTFMLA KEASLADNNT DVRLIGEKLF HGVSMSERCY LMKQVLNFTL
EEVLFPQSDR FQPYMQEVVP FLARLSNRLS TCHIEGDDLH IQRNVQKLKD
TVKKLGESGE IKAIGELDLL FMSLRNACI (SEQ ID NO:2)



20 801 GITAGACTTGA TAACCACAAA GATTCATTGA CAATATTTTA TTGICACTGA 851
TGATACAACA GAAAAATAAT GTACTTTAAA AAATTGITTG AAAGGAGGTT 901 ACCTCTCATT
CCTTTAGAAW O 2808x0808AT GTAACTTCAT TTCCATAACC 951 AATATT THATudHhisE283CT
TTATTTATTA TAAGTATACA TTTTATTTAT 1001 GTCAGITTAT TAATATGGAT TTATTTATAG
AAACATTATC TGCTATTGAT ~25 1051 ATTTAGIATA AGGCAAATAA TATTTATGAC AATAACTATG

GAAACAAGAT 110 : : \

T151 AMAAMAAGE SRS e e i 02 Wi e SEEAC N dtgaed ™

pol ypept i dpobpepitiedateyprovidedbeloe: r ef erenced 30 pol ynucl eoti de sequence is
provi de bel ow. 1 MAVLOKSMSF SLMGTLAASC LLLI ALWAQE ANALPVNTRC KLEVSNFQQP 51
YI VNRTFMLA KEASLADNNT DVRLI GEKLF RGVSAK Y LMKQVLNFTL 101 EDVLLPQSDR
FQPYMOEWP FLTKLSNQL S C8EHISEEDA RRIGTRRRGGEAAAEAG) B THRIRRETEAEETATRAR GELDLL
FMSLRNAGY* ( SEQsLD NOTdrranvacf mrarcedath| r@2apeatte cnecreiate sarttremsagul | | engt h

can be used in t Qp&i n BRAS L f i i on,

provi ded t hat itlerﬁe'?gfﬂri:s t CeT&la%ﬁalety to,}(lbéla%c%g EE}??%%;%F@%S%?

PCT/ US2004/ 0208331 afCIrECCEECRCRFERAAT| GCCEFCEGCEH AEM@CCES FTCCAAGCFD prot ei ns

of less than fulbil ergtbreren AerrcpideduceirhyaeX premsicogs aceorarespondi ng

fragment of the pol yougkeoldde, ea60dAdddifandill LabflGLhe [dsptepbgtein in a
otl de r S a

host cell. Thesé Correspondl ng pol ynucl é agnen are SO0 part of
the prelent inveAli oSCCNBRNACT I ISEFARFACEEBETERR: ASCAICAETF KEACAdTE may 5 be

made by SE angar gsmrgl %@becgeﬂ@bofc?@yﬁ@@m&muﬁmm aetedichec Q@aﬁcgqrdA@Ait ﬁndof
appropriate desir i on ants, site-direc S| S ods or
bspt hg pol ymer égg CﬁgGﬁT'FC&éSP? A%féqGﬁgAé\GgSg%%C%i é?gwgrﬁtyg%%@gwgzge primers.

Fragnment s of t hé5pr otGERATGEITH@AACACITICAcGACATBAGAG GTGATGAYCE BAABARICERE] | zed

using known netReds sabRETEANRRcCRAAICSCALRGE hRrddddrreRhaMETec et al .,
Bi o/ Tegﬂ,}:‘uol ogy 1 10 773-718 et al. Amer .
C

0 199%25% and in R S _MDowel | , J.
Chem 114, 55%45-1%@5%“‘(%9"2%@% & Zbﬁ‘CT\%ﬁ%%q? SPESTTHR ST ESF%T%\&A%er ein by
ref erence. Such 60t agmaaCsreEen GRSAGEEISAIAGRAGCTAGA ARACHRAGEAI|CTSCEINGIC as

i mmunogl obul i ns ¢5or EBRAYCPHTROSESeAACAG! HildAGccd N ERARRIBEr ST MANRACY Of
protein binding sites. For exanple, fragnents of the protein can be fused

t
t hrough "I i nker 798 eqfEARRETRS TRCH oFATGATBYT ARC RO JPREBIHAPAC For a 15
bi val ent form of7si he cpeet®iacr BeMhamerhusiTorTEEIR heTtarcthe dacaquaehaéon of an

1 9gG ol geul e Goher &HE%E&%EOPAH&K&:AA%O@&%%&@Y cRAARARE YSEddRcgenerate
such fusions. For  exanple, a protein-,IgMTfusion generates a decaval ent
formof the proéin FCATMGAACA GAARAATAAT GTACTTTAAA ARATTGTTTG AAAGGAGGTT

901 ACCTCTCATT CCTTTAGAAA AAAAGCTTAT GTAACTTCAT TTCCATAACC
951 AATATTTTAT ATATGTAAGT TTATTTATTA TAAGTATACA TTTTATTTAT

1001 GTCAGTTTAT TAATATGGAT TTATTTATAG AAACATTATC TGCTATTGAT

DS 1051 ATTTAGTATA AGGCAAATAA TATTTATGAC AATAACTATG GAAACAAGAT
1101 ATCTTAGGCT TTAATAAACA CATGGATATC ATAAAAAAAA AAAAAAAAAR
1151 AAAAAAAAGC GGCCGC (SEQ ID NO:3)

The amino acid sequence of the polypeptide encoded by the above-referenced

30 polynucleotide sequence is provide below:

1 MAVLQKSMSF SLMGTLAASC LLLIALWAQE ANALPVNTRC KLEVSNFQQOP

51 YIVNRTFMLA KEASLADNNT DVRLIGEKLF RGVSAKDQCY LMKQVLNFTL

101 EDVLLPQSDR FQPYMQEVVP FLTKLSNQLS SCHISGDDQN IQKNVRRLKE
35 151 TVKKLGESGE IKAIGELDLL FMSLRNACV* (SEQ ID NO:4)

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
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i nvention. |IL-22 proteins and fragnments thereof include proteins with am no
acid sequence 20 lengths that are at |east 25% nore preferably at | east
50% and wo3lbospossber ably at |east 75% of the |ength opcadbGhoagss Protein
and have at | east 60% sequence identity (nore preferably, at least 75%
identity; nost preferably at |east 90% or 95% identity) with that disclosed
protein, whefless aausRE T, 88 MabinknisSe S HELFHAREND ¥F LOIPAKFATIHEG, 8 i acid
sequences\Mgl? t he pr(ﬁ;tei ns mﬁg?néflﬂls’g%gahgoggs t(r)l naxi%e overlrap an

i dent ity whiddece@yndxprassingagosesponding fpepent of the pohmucdetids encotiimg phiees ent

I nvention ar r [ and . protein fragnments that contai.n a segnen

pr ef er abl yﬁﬂgwggtgé[ﬁfé}s Ofgn Woarlcé)osf ﬁ‘g]r gfheg? EPErRBY n&@ogrpuﬂﬁgytéc}e %en%s _

pref er abl y ,3Qimabittele srabint MRHAoRMORifRAIpBynubRbt d3as @R scrided bEARImAP Y0
sequence identity (nore preferably, at |east '85%identity; nost preferably
at | ea$t b&madelbystandard malérudanpicloghteshnjgesst ingfudingcapbtrudiiondifscl osed
proteins. 30 In.angther, enhodi nent ratein rotei.n fragnents, and

r econbi _rlan?qu?}?ﬁwg? ﬁ%sugfl delefign B?r[g%‘g%tSR?'ﬁVSﬂF‘?BWP%%TSMG{hﬁa%g%’h@? can be

i denti fi edpoafRehs®Bhdifl PeaRfi6S BEIAE afhropliate bBSGHucRRBdE blimés. r €cept or - bi ndi ng
motif." As uSed herein, the term™ L-22 recCeptor- binding notif' includes
am no aci d sequEragaentsrof thesprgtais carhbg indingari fopor exthey ear bt yetizedusims WO

2005/ 000897 _PCT/ US2004/ 02083 fo 1L:22. tQ it isite,. tor.
oreferrod EREUUTRRES Tat Syaniie, o8 deterhed iy erdgb el o ibBEE bRy 1 1
noti f ijoc! ges-nes alvony arin RS aNicowell; £U10F. Ab&. CReMOsde. 1118, 9ZI30I238r

enbodi ment, an |L-22 protein contains a IL-22 receptor-binding notif
i ncl udi ng (E93k tbotmeinwhigl awgsneZperntedthegmby refegence. Juchyfeagmentsdan be

enbodi nment nll-2 [ Lh. 5. contain [,L- r- Qi ndi not i f

el udi o SEEH0 Gt sRoRb e st 58 PoRlupSuuin or EREF Blgb ek el

embodi ment incpdasin: th2v ARl f Préeintbinding Sitcds L FaPeXelo  fedgnitnbioMBe provdin f

i ncluding at | east one of am no acids 50-60, ami no acids 63-8 1, and/or
about ami A& brciugesd bgouph?ligkerSsequencasde the Hopaien aha inamueegiimlineforaa | L- 22
recept gr= bindi t iof ' i e 9%61.96%
07% oa% BYheRSiomdr e AR A PRl hpok do BEMIBGHoRLe WERT b0 Y
the group Otumﬁmhiungglebulafﬁsagrgamndy a0 bb Usedf toPehibratad SHch BusiomdniFep aci ds 63- 81
of SEQ ID NG 2, and am no acids 168-177 of SEQID NO 2. In another !

embodi nent example.c preteiydgMefusion sgnerates 8 decayalenbfosmntthsprojrinplihes of t he
present in &Q{Iﬁ(ﬁ{] I ncl ude those which can be identified based on the
presence of at [éast 15 one, two, three, four or nore sites for N Iinked

gl ycosyl ati on. Iled@ipkoteian ahdfrdgmentsttieesbf hnchadel oleiry witlearmioueidcseguatet he

pol ynuc| eoti des. and i dent i fg/i ng the region or regions of optiml _ sequence
conpl erfdnt igngthy that are at least 25%(more preferably at least 50%, and most preferably at least

75%) of the length of a disclosed protein and have at least 60% sequence identity (more
preferably, at least 75% identity; most preferably at least 90% or 95% identity) with that
disclosed protein, where sequence identity is determined by comparing the amino acid
sequences of the proteins when aligned so as to maximize overlap and identity while

25 minimizing sequence gaps. Also included in the present invention are proteins and
protein fragments that contain a segment preferably comprising § or more (more
preferably 20 or more, most preferably 30 or more) contiguous amino acids that shares
at least 75% sequence identity (more preferably, at least 85% identity; most preferably at
least 95% identity) with any such segment of any of the disclosed proteins.

30 In another embodiment, proteins, protein fragments, and recombinant proteins of
the present invention include those that can be identified based on the presence of at
least one “IL~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-



Vectors and Host Cells 20 The |L-22 pol ynucl eotides can be operably |inked
to an expression control sequence such as the pMI2 or pED expression

vect ors dwecbeszmosorn Kauf man et al.; Nucleic Acids Respckis20Ad053490
(1991), in order to produce the protein reconbinantly. Many suitable
expression control sequences are known in, the art. General nethods of
expr essi ng of BCONRd RAFHquRIE tePRor.ane R Al BABDdiMmt, AT -EXFioRh toRbingd I N R
Kauf man (199% Met hods in Enzynol ogy 185, 537-566. As defined herein

"oper abl y ThRaeceptasdrirding motif including shoud apirioyavids ¥be? aleSBR IPDREOIhmnt i on

and an ex o) ol seguyence are situat it hi . . ar.cell in
such a way %ﬁ%& ?ﬁ%o(%ﬁ)%%&q)tt & ﬁ“% pgigpgggtggls&ﬁéf%%eé\%ﬁ@lé ?&\ﬁéﬁgﬁtﬁg‘gu%égn

t r ansf or nedbéitradiifd &ie6d-8of BEQN® N2 3h 66t Hthenegibedimeie/a@IDrBSsibRih
control sequence. 30 The term "vector", as used herein, is intended to refer

to a nud eicentgizs @ lhpd2secantor-kingiag motiffingluding poput AFENQaAdn 8- AlieiSEQ &R d t o
which it hag. ] . . Ld' . whieh ref
1A oh 1Y RSB P e BRSO o B g AL PR pror g T

may be |i gateid inodih$arledsy pae 6f ani@taidsiSe-60, whi) acids0d3081, andr WEdut 005/ 000897

PCT/ US2004/ 020833 erein additional DNA segnents may be ligated into the
viral genoinagiddoR-17dof SEQ IyNO:2apabl e of aut ononous replication in a

host cell into ' A C N [ rs:paving a
bacterial origi \rwg&hrng%%?(%%!’lg%%&%%q%pl sgn@T&n%%#gE%ﬁ{fh\%%%%%@@her

vect or s1(( e segquenceat-let SHHRY6TRITR] 9896, 9996t arms)re ¢demtibal to ah agtiwd &ddi nto 5 the
genone of a host cell ufﬁ_)on i nt roducti on into,the,&oﬁ (gehg and t hereby are
repl i cat ed SCGHEBFRSEIHSM 1o thRySHOUR SARMRINE 05 ABERRACIAT30-60 PRSEQIPNO: % ¢
capabl e of o Paditd\s-81'6r SEATFARELL In@ bRty A Rt ot SRFYD NG p0Per al | vely
| i nked. Such vectors are referred to herein as "reconbi nant expression
vectors" ( dn asothgrl gmbodiaxemt cmeteins, pmtdin fiagmentspandyecembinantgxgems of tre vect or.s

O Y eSSBS PSR BHER, B S SDA R WS S e
I nter Chﬁ‘Q%ﬂQ't%o?ﬁnréé}?mR!oﬁ?er@'sﬁe% fBC ‘lg?‘ﬁ% IgB%BﬁMdﬁ l%g%réaﬂrﬂé‘d&fen‘ﬁﬁ%ﬁior :

However,” the inventron i udes su fornms of essi on vectors,
such as vi balaligeing dhessefeempes of the pblynatleotided @hé identifying theaegion sesgions of
adenoviruses.ggﬂ adeno- associ ated viruses), which serve equival ent

functi ons. OPEMELICAENCHCOPREIMSHAIY- sequence” is intended to includes
pronoters, enhancers and other expression control elenents (e.g.,

pol yadenyl ati on signals) that control the transcription or translation of
t he anti boMectonpamd Hest€®lls Such regul atory sequences are described, for

exanpl &y 1N Coeqgel i Tynacleohdss can bLopombly Hhkea th k &5presston control
sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al.,
Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein

recombinantly. Many suitable expression control sequences are known in, the art.

General methods of expressing recombinant proteins are also known and are exemplified

25 inR. Kaufman (1990) Methods in Enzymology 185, 537-566. As defined herein
"operably linked" means that the isolated polynucleotide of the invention and an
expression control sequence are situated within a vector or cell in such a way that the
protein is expressed by a host cell which has been transformed (transfected) with the
ligated polynucleotide/expression control sequence.

30 The term "vector", as used herein, is intended to refer to a nucleic acid molecule
capable of transporting another nucleic acid to which it has been linked. One type of
vector is a "plasmid”, which refers to a circular double stranded DNA loop into which

additional DNA segments may be ligated. Another type of vector is a viral vector,
-20-



Enzynol ogy 185, Academ c Press, San Diego, CA (1990). It wll be appreciated
by 20 those skilled in the art that the design of the expression vector,

i ncl udi ngwdmosedoget i on of regul atory sequences nmay degftrw‘]ga 643;f actors
as the choice of the host cell-to be transforned, the |eve o?ﬁdeéxp?essi on
of protein desired, etc. Preferred regulatory sequences for mammali an host
cell expregabaih hdfti (4 gl i ith Bfelvibil @bhorhe VebriniR o]t €1 N
expr essi onéllﬁn nan%‘%t}l?i%ﬁl)&éﬁé, gﬁ%ge%?%%%ﬁéég%avﬁ%;‘gr 0enhancers %5 erived
f r om FF- | aageroapatile of awtdn@@biisgpeplication iy4 bost gelll intd mingch( tohy/pre(iswoduced (4 e  CW
pronot er/ ephancer), Si.m an \irus. 4o%é1sv 0) .(such th%ffwo .

promot er/ e ?%?Eaiﬁ’)f?toma}%Fe“@E? .P“?f%’%?fé%%ﬁi?ém grpglians oot er
(AAM.P))  3&90Rp! BRER vedils (8.8, hbRepideRar RthhRaPledtbrs pban’ RARteBEHEYing] €TENt S,
and sequences thereof, see e.g., US. Patent No. 5,168,062 by Stinski, U S
Pat ent Bo. the Z810m24%F alpst3@l Bebh irdtodattionsintd tbie Bostratlcand thiereby a@asplcatedby
Schaffner et al .. .The,reconbin expressi.on vectors of.the.invention may
carry aadi foBRait BEAS EeREn o HoreoyBr CERIB Netiorm e b M IOV e ecat | on of
the vector ekﬁ"rei’sﬁﬁmto ESto(Whibh the¥%}é ébe'i‘z?ti\/égr TSR Sakh Qo Rtk RERAMeb! €

mar ker genes. The sel ectabl e marker dgene -30 WO 2005/ 000897

PCT/ US2004h&23883 redoadiihant exmessgsl wectars) {on§impdy t"expresston vectorshi &h t he vect or
has been introduced (see e, g. .S, . Patents . 4,399 216, 4,634, 665 and
5179, 017, ESISPA bR orotciors §f Uy ingedprapiBant 0y ESPYGHeE A LIPAB eI o

mar ker 19engoriPe ;ﬁéﬁniﬁ@.sh%é‘Pfefé‘.eﬁt%péﬂiﬂéh'iions'ltﬁﬂnﬁa" Sl BrectoRY b P BY Gidd OF

met hotrexate, on a host cell into which the vector has been 1ntroduced. 5
Preferred #d¢rebangohllymatheeplasyaid éssthe maist cemmionlydishy forof off vectorr Egueverse ( DHFR)
gene (for _use in. dhfr. host .cells.w th. nethotrexate sel.ecti.on/anplification)
andthe neBaBnitionapdiodd e Shetiofh it SRRSOt Bies AT s by "ac
as suit abl gepNegtiorC@ifbdtive btrVREES B vRsek AfRd hdenoZadsdvi b & Vitusek), Whedron
protein thereof. Any cell type capable of expressing functional IL- 10 22
prot ei n nagerveeqvalentdyncetignse nammal i an host cells include, for exanple,

uman” Woi dor mait NI GBRICORT RSy aisate et PR e g O

ot her transfher sxstessiin dbatrel €lehknth (g5 polyadeglatidh pipahld) tat dchtrol el strains
derived fromin vitro culture of primary tissue, primary explants, HelLa

cel | s, nouyanscrippn er tragiatioplof g antihady chaikgenes. Ru¢lpregplaiay segppncespep- 1,

5o b pr SeRsEBerAgf Siaible, ) Sob ek GBI Pl R 0l Beflel e o (e

i nventi on BERzekbibabl 85, Aeaddmic Peed USHICRR gbCANEII0)! ItWillebd dppaeeiatedypy essi on
vectors, and enploying an insect expression system Materjials ]
20 those skilled in the art that the design of the expression vector, including the selection of

regulatory sequences may depend on such factors as the choice of the host cell to be
transformed, the level of expression of protein desired, etc. Preferred regulatory
sequences for mammalian host cell expression include viral elements that direct high
levels of protein expression in mammalian cells, such as promoters and/or enhancers
25 derived from FF-1a promoter and BGH poly A, cytomegalovirus (CMV') (such as the
CMV promoter/enhancer), Simian Virus 40 (SV40) (such as the SV40
promoter/enhancer), adenovirus, (e.g., the adenovirus major late promoter (AdMLP))
and polyoma. For further description of viral regulatory elements, and sequences
thereof, see e.g., U.S. Patent No. 5,168,062 by Stinski, U.S. Patent No. 4,510,245 by
30 Bell et al. and U.S. Patent No. 4,968,615 by Schaffner et al.
The 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-



and net hods for bacul ovirus/insect cell expression systens are comrercially
available 20 in kit formfrom e.g., Invitrogen, San Diego, Calif. U S A
(t he MaxBao(o)s/deogey, and such nethods are well known i pctriiRédafo20s3$
described in Sumrers and Smth, Texas Agricultural Experiment Station

Bul letin No. 1555 (1987), incorporated herein by reference. Sol uble forns

of the | L-&2iiidted RIdbtiohYf Abst@elEinky RAA L Vdttdrhag berCifitrbduded (8@ e APPISOPT i at e
i sol ated pol ynucl eoti des as descri bed above. 25 Alternatively, the IL-22

prot ei n orPitents Dost,39B2 16,466 and P, 178,037 oalliby dxeher al.pwEer exakplesot es such

as yeast of _in oka s such as bagteria, Sujtable ast ains include
Sacchdr ony gcagtzﬁlg\ﬁei%égaé;?e : eE%?’&&&H%F%Wﬁ‘é@gceptﬁ’n‘%&gs’ R%/%We(ﬁ%%ces strains,
Candi da, OhygMyYiad¥ imdthétaixateCoRaRba cefl ity WSS Yetist BisHee titfodRE&d. €i Nns.

Sui tabl e bacterial strains include Escherichia coli, Bacillus subtilis,

Sal noneP| aPrerredishlestablemmarker gengy inshuledhe dihydrofelpte redystdse €OBERY gpneeen ng
het er ol ogous proteins. _Expression in bacteria may result in formati on of

i ncl usi on B¥dnEBIT hewcpBy with mpthqtrexate selsponiamplifigation) #nd thepeo somerErdi ng of

t he reconbbgf@%elg(%ghzi n may be required in order to produce active or nore
active mateéerial. Several nethods for obtaining correctly -31 WO 2005/000897

PCT/ US2004/ 02083hunilser @€ ciypes bBeebls agaylsst iy sifi tableshobt celis farcixprassibn bfitHedst on
bodi es are_known in _the art. These nethods generally involyve sol ubilizing
the prot ei # PO OREISIgIpIQisinherseliny celliype caféhfgtqﬁ expgsHrefuschonal Hl-

compl ety Y5415idain rfNRAEE B SmmIRE Y SURIAGUAE FbiGRON, FonREFSENt L1
the primary am no acid sequence of the protein, 1t 1s often necessary to 5
acconpl i shCOSecetlefChidesedIamstarOeny (CHOreells, Whinah kainkp 283 celisy barhard or mat i on of

i s6l oseq FRORBIAAIILEERS hotssh o205 el 373 Tk, LG4 GpIS eps agFomitha
copendi ng_ G2 Whotnai il ils, A shilhs HEF SRR At D" 0PI 1 2t &

met hods. proteln or fusion protein thereof may al so be expressed
as a pr oduptimafy tiskGe,tprimmsy explents, el ce]ls,emguse Iacellr, BHE) ble6®, @37 HaKyi | k of
transgenic._c ,goats L.0S, ee jch _are characterized by somatic
or ger ceRPé\!\g?yﬁﬁaﬁﬁﬂ’Wdalgiolf@{%ﬁﬁb?&ﬁﬂ?s%@ence encodi ng the IL-22

protein or fusi@fe B .9b el &dbn prbfién tHereof nbfyOUS B RbdldeR Y BpREBHE N
t her eof may be pr%par e?@? gr gﬁnﬁnrhpra cul tare tﬁ%nsfo@rred hggt pcezﬁ f}’se under
cul t ur e cohukihg tresisoleted pomycleotidexdrtbs mvehtsordesuitatle pomtadisequendes i loae

resulting expressed protein may then be purified fromthe cultu nmedi um or
cel | ext ra@t@oredgsash ’éPfF§§F9PsV36¥/°r§’ FRd FRPleyIng 25} i5get %Pﬁﬁﬁwsﬁ%g‘&@#%er eof

can be pur ifd §dinofi§ faflb%eﬁlebﬁ&sﬁgs‘&t &@Pé@é%f%mpﬁeﬁ-s Q&%M&azﬁ?, q@%ﬁ

protein of the invention can e purif by preparing a tota rane

fracti @ findat fomn feomy @gs Imitregehn| Sanidiego, Calif. U.S.A. (the MaxBac® kit), and such
methods are well known in the art, as described in Summers and Smith, Texas
Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by
reference. Soluble forms of the IL-22 protein may also be produced in insect cells using
appropriate isolated polynucleotides as described above.

25 Alternatively, the I.-22 protein or fusion protein thereof may be produced in
lower eukaryotes such as yeast or in prokaryotes such as bacteria. Suitable yeast strains
include Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces
strains, Candida, or any yeast strain capable of expressing heterologous proteins.
Suitable bacterial strains include Escherichia coli, Bacillus subtilis, Salmonella

30 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-



extracting the nmenbranes with a non-ionic detergent such as Triton X-100. 20
The 1L-22 protein can be purified using nethods known to those skilled in
the art wdzoseosspl e, the IL-22 protein of the inventi oD6r0s3
concentrated using a comercially avail able protein concentratlon f||te

for exanple, an Amicon or Mllipore Pellicon ultrafiltration unit.

PO | oW 10 thida FABRASARHAGS HA bl BRAEIN BlfeeCARRPARNL 8 Thed

purification matrix such as a “tration me rvely, an 25
ani on exchagthedsrgesenally dnvobes mmﬁﬂwlﬁgl thefpmotemcfmmltlm inalusiirbodiesy thewbst r at e
havi ng pggdant di.et hyl am noet h}/ éﬁﬁr 5{9 or poI | enei m ne (PEl) groups.
The matri GS8ANEHRE T @m(ﬁﬂ? gLy ustner & Oualélﬁlag PICMT’tB’élE residuss Ar t ypes

commonl ¥ STCAYdnd primBh DI oBid ohb Rl bPihe pf tEi%rﬁ%b &1 Yece@afiflol ON exchange

step can npl oye Swt I on exchanger$ inc ude vari‘ous insol ubl e
mat ri ce$ coopnplshribe sfidldorg iapylenvirorifient &dincdxgﬂmlsmplrreglrfoupauorﬁnﬂ disyifidepy |

Phe. |- 22 J5R0R ERAGY SR /DSReER Bediorh ST e SoplaredP e e so

i ncl ude o I e canaval in
A- agar ose,rlﬁlz pgtg ?28? glyglgggg?d)( P)P Oggﬁés%gg:&gﬁér{)ﬂru@eé%g%ﬁgdﬁasf gg{é?ir&) or by

hydr ophobiQ8/163t87alesdrihe oth@%pmpﬁeteﬁﬁﬂmw PCT/ U82004/ 020833

chr omat ogr aph Si .res ns as t her I r I
cther of by R pok 5T biiion oG iy TRy Alsp P eXreiegas ppraubl o
rever sgg PhamodhidthiRals! 9@”&99%omgb&ﬁ't of &8 hﬁﬂ@éﬁﬁin@@é}ﬂc ERVs, '§5’5{§3)p1§§ B8PS

enpl oyi ng hydg f ophobi ¢ RP e.g., l'ica gel havi ng pendant met hyl

or ot her ahegrwhich a@praimm;ertzad by somatid myydmtoclm cortéisings polyiucleoctide EL- 22
protein. Affinit L u udi n nt.i bodies to the IL-22 protein can

al so be ussgﬂuqnﬁe%?ﬁ'c’%I nﬁ?ﬂo:ﬁ@@ﬁ’@%ﬁ?ﬂ%ﬂ&@%ﬁ?w %8wn et hods. Sone or all
of the foregoimg IEUZZ profeith bPfisfingRStein tReréall Y be pRPRIcAVy ROWin2ra dilthfe Ot her
known nethods, can also be enployed to provide a substantially purified

i sol at ed rtwef@mlnéh@stpcl& wider culpyre tendithong, nemealwggbémréss the destregdpeateinn i s

purifi a IS _su ntially free th Ilan ot ei ns.
P00 B8 or EheBelind euptesiebiofih v tePirlg e e e B LR B, o
screen f orextd@eBohiifte Gorms! df1RATIA0L PEHAth BF Fusich Hoteirbihbieot | I;ar2t?e @ificaodi es)
that are capable of binding to |IL-22. Bindi ng}Lassays usi ng a desired

bi ndi ng prire conditienegimnedia.e Meppbrarstbouad domes of k%?opmtmmonhelwenn@h@anrmy be

used for this LROSE uS|n e th on. Purified
cel | base(PecP g%@&l’ﬁep@&&% téewfﬁmaéle?ragé IJlelEe%Pn n ee’g%r%%?g{ @r}?}g used to
identify sixefctapant menft@ined @A fon-ldnic’dbtdtp@it8hch Mntbﬁx nowbi | i zed in
purified formon a carrier and binding or potential I(i:;ands to purified

| L-22 Botein e Ibe22 protein earybe purified using methods known to those skilled in the

art. For example, the IL-22 protein of the invention can be concentrated using a

commercially available protein concentration filter, for example, an Amicon or
Millipore Pellicon ultrafiltration unit. Following the concentration step, the concentrate
can be applied to a purification matrix such as a gel filtration medium. Alternatively, an

25 anion exchange resin can be employed, for example, a matrix or substrate having
pendant diethylaminoethyl (DEAE) or polyetheyleneimine (PEI) groups. The matrices
can be acrylamide, agarose, dextran, cellulose or other types commonly employed in
protein purification. Alternatively, a cation exchange step can be employed. Suitable
cation exchangers include various insoluble matrices comprising sulfopropyl or

30 carboxymethyl groups. Sulfopropyl groups are preferred (e.g., S-Sepharose ® columns).
The purification of the IL-22 protein or fusion protein from culture supernatant may also
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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| L-22 pol ypeptides may al so be produced by known conventional chem cal 20
synthesis. Methods for constructing the proteins of the present invention by
synt het i wo 2ves0ubser € known to those skilled in the art.pcigs2004/020833

synt hetical l y-constructed protein sequences, by virtue of sharing primry,
secondary or tertiary structural and/or conformational characteristics with

proteins I; ' : i i pegzﬂgg;o 1 th dnel udi ng
protein agf% ??/Il?@éé%@%’ugg“?é e;lqggell?l@%sgﬁgﬁ%ll %@%ﬂ%atg b&o‘f Ijgg?l?gﬁrymaé{] ive or

i mrunol ogiicahunseffsiity tchtesatdbgrapina Hinadly, ongeusr thoredeyarset-phase high pesformaemeng  of

t herapeutic ¢ ounds and i .i nol ogi cal .processes.f deyel opnent of
bt bodt ediauig PORACBPRN(RB I Sors SARP Yok DERBRHC RPARERacdhetbor 30

I n ot her ' : 5 ' | |

ant i gon. bi e o plriofind bl SURGAMpRA: B0 Pl B HhgEyslo fupher
manmal i &n poeifygthe TheBPeprotein. Affinity Folubins 2@:luding emébodids dol ihediit-22 pioein eart i - | L22

tibod f t ot f.(e.q. Fab, F(ab')2,.F I ngl hai
2§ 72 W R RRY rcdidagpv R Boon A B o Seloy "' "
2005/ 00083436 YAROA PR Sin vHBu@ B BiREor or Wi ATRE Il BathodBarf| SO De

a human, ni z meric, or 1n vitro generated antibody agalnst human
| L- 22. | L-d® ipainypleysd tdesovidy a alibstantielly perifi¢disolated mecombEnantprateino  obt ai n

pol ycl onal nd. npnocl onal ti bodies that specifically.react with the IL-22
Dol pent | el oo o is Sunied a6 Ratisfbstabrielefibs phother 25 as an
| MUNOGeN, mBhmANakisioRtghs, f ragnent s of 1Lr22. Smaller fragnents of the IL-22
may al so be used to Iinmunize aninmals. The peptide i munogens additionally
may contain a dis2%proteinsayifusien ptot¢iheof thaiteriion mey alsnle usethtd sereendonj ugat ed
to a hapten such ole.linpet h ani.n .. . Addi.tional ..pepti de

i mnpgen?gﬁﬁ@&t?e’a@‘éﬁﬂ?%ﬁus&i erge’;ﬂn&?:[ig@/?'g’rb8gﬁe%)el<th§%a‘_, AL e%ﬂ?/wfilﬁg &.ﬂ f at ed
tyrosine res)xusiadinyREN98 8sihfa YR AAIRD PELISHCitnREH k&S ot Gre ¥BAWN | N the
art, for exanple, as in"R P’ Merrifield, J. Arer. Chern. Soc. 85: 2149-2154
(1963); J.knownin shesarbargkapay be usdd for thitgSirpesetusingithe I11-82 pr@ein)of theeut r al i zi ng

or nons;.neutralizing.antipodi es ref er ahl nQcl onal anti bodi es I ndi ng
Co 1o 3" Sbdron” RRgredrabbieT B kBl Bhf e TR Srffing AN BRY BEbscd

associ at edoGdenAfFQIch ag@RS." FheskalpIS TN-22TH6ER thiy Peithmabiliztdh pifedl onal

anti bodi es may be capabl e of blocking IL-22 binding to an IL- 22 receptor,
e.g., |L-22Rnon a|camrieoRrad bindingenpitential logantds tr pusified pretegn @y b% descri bes
the production qf anti-IL-22 antibodies in nore detail. Non-limting
exanpl e oﬂngﬁuﬁﬁti-lLZZ anti body that interferes with IL-22 binding to

IL-22R is " Ab- Gf-22 plypptided @Ay GRb Bk pestuted BEkfdwhn asnveafion®oRGhiepal anti body
20 synthesis. Methods for constructing the proteins of the present invention by synthetic

means are known to those skilled in the art. The synthetically-constructed protein
sequences, by virtue of sharing primary, secondary or tertiary structural and/or
conformational characteristics with proteins may possess biological properties in
common therewith, including protein activity. Thus, they can be employed as

25 biologically active or immunological substitutes for natural, purified proteins in
screening of therapeutic compounds and in immunological processes for the

development of antibodies.

Anti-II.-22 Antibodies and Antigen-Binding Fragments Thereof

30 In other embodiments, the IL-22 antagonists are antibodies, or antigen-binding
fragments thereof, that bind to IL-22, preferably, mammalian (e.g., human or murine)
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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20 "P3/2") binds to human 1L-22 and neutralizes human IL-22 activity (see

Exanple 5, 16 and 17). A hybridoma cell 1ine producing Ab- 04 has been
deposi t esvodokyosoger ATCC on  June 5, 2003 and has been alscslk
accessi on nunmber PTA-5255. Another non- limting exanple an an |-1L22

antibody that interferes with IL-22 binding to IL-10R2 |s "Ab-02." Ab-02

(al so ref qgl'é%uﬁﬁ}h% f?ﬂfﬂlﬁ? tHefdof @91991% Pﬁglhuﬂﬁﬁ | Rk zfe'a?’(:lﬁn)enp' (g'q vitfh 22

nouse and human neutral 1 zes activity of nouse an uman | L-22
(see Exarmhaaﬁdaﬁﬁbafyohg’hﬁl)sthlﬁmhyﬂr-ﬁﬁorm cell line producing Ab-02 has been

deposited on 5, 2003 with th and has bee si ned .  ATCC
accessi on nunb %1@25’1436 ARAL FIBEQ RAPTEMZCFGHPES Pr]i&g’é’)f’o&?ﬁ-{@@i ed
agai nst | Lund ndridBlons HiEBEdias ﬁfat éiffagl fawamtr& M%p&gﬁéﬁﬂdeg &y human

i mmunogl obul i n genes rather th a use 30 syst pl'enocytes from
t hese t¥ anstbkodies may be ohtmmdnsmig\nheténtimﬁ,-ﬁﬁtas gm[mmimogﬁneoeby using used to

producehbrldo t se eehunan cifig affinities for
epi t opes a(gmeg Sffarrﬁa( ?%%@tsgtg%# eigc’a e“ﬁ‘*ﬁﬁ%ilﬂ%}l’&ﬁm

Appl i cati oRin{i. g%m B d%eaﬁlbna by R cg’ﬁa}nm@steﬁ%feaauéf\ﬂtﬂé/ 10741;
Lonberg et al. -34 2005/ 000 97 PCT/ USZ20047 020833 ’I nternati onal

Appl i cat i carbaRyDRHR0Y,3nd Keeycomjugated tb athepieatsidnas keabpleilinapet bemogyapB017;

Lonb , 1994 t 368: 856-8 1994 Nat
conoe" 9t th, A gl loapicl IpmiBpEaR Ay EoBrIed ByTEPTacREAHOaE,  Usa

81: 685y 6 SEMRQ sIaR3 d m@ R pdmtstek ben et al .
1993 IEI]I\?ASE%% 37%Hg 3724, t?lté)?lﬁ}gé%rran e%@egﬂo °199 khSrZI\l]Zﬁ%mnoP ;Sztgﬁ 1%%3 1326) .

Monocl onallmawmlbdm at fmaaxamplm apin R Meridigldyy. Amdndrhenpiduo 85: 2(1448\12”1540 t hose

killed f t t hod,
Foterred (G5 P seuetmst BE RS et iy RS R Rl Bt Deen
devel oped rfeﬁtrblijﬁ hritdboased @r@f&mymoaaélbaacmuﬂémmcﬁn RVILPED BroRsdh hiagul ar

antigen specifi y, and can be utilized to produce 10 nonocl onal anti bodies

(for descralset bedmsflldwin thgmlbaﬁmmnbofﬁlle Ibr22) asejater] dipprdgrsisecrihed herensa'gluqsy et al.
1989 PNAS 86 728: Hus e 989 i enc al .
Togs PhAg reRirafAss moRpdat afinedics ey 68 Catnbe of it i 4 bifisd i an B

descri bed 225ba¥¢or, £.8! I@-QQRQME mm%ta(vohﬁnmlohmlréﬁsultlng B-cell pool is
cl oned. Methods are generall known for obtaini g t he DNA sequence of the

vari abl e regi orféxanfpla bﬁh@r@@cmﬁﬂsiﬁh@pﬂoé@qt@m of fanii ibbdies m moteecul es by

o1 1 gonucl dbiAT A& EameB R T Ca oy iR RSP 22 Bogineoe)

sequences tg [I!EUZQR ik FAPEMOT k\b104( @Bb)reﬁ:ﬁ@& @@H&@m BFat¥BbhocknaP kntiBdyt 0 a
conserved 3' constant regi Onbf“ mer can be used for PCR arrpllflcatlon of the

heavy 2thd “PBi2jhbingh i kvmany iLa®? and reyitialigesthugrand Lrd2aséivity (sesixampleahtlibbodi es
(tarrick et daljl) 2&% 115ndoma cell line producing Ab-04 has been deposited with the ATCC on

June 5, 2003 and has been assigned ATCC accession number PTA-5255. Another non-
limiting example of an anti-IL.22 antibody that interferes with IIL-22 binding to IL-10R2
is “Ab-02.” Ab-02 (also referred to herein as rat monoclonal antibody “P3/3”) binds to

25 mouse and human II.-22 and neutralizes the activity of mouse and human IL-22 (see

LE

Example 5, 16 and 17). A hybridoma cell line producing Ab-02 has been deposited on
June 5, 2003 with the ATCC and has been assigned ATCC accession number PTA-5254.
Human monoclonal antibodies (mAbs) directed against IL-22 can be generated

using transgenic mice carrying the human immunoglobulin genes rather than the mouse
30 system. Splenocytes from these transgenic mice immunized with the antigen 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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20 Bi ot echni ques 11:152-156). A simlar strategy can al so been used to
anplify human heavy and |ight chain variable regions from human anti bodi es

(Carrick ato mbseoode®1l, Methods: Conpanion to Methods inp
2:106-110). Chineric antibodies, including chinmeric i mnﬁgﬁ%{)‘g{@g%’ghai ns,

can be produced by reconbi nant DNA techni ques known in the art. For

exanple, a . I regl UL t her
cpoc es) niiEafet ARARELASWO B8 EEIEN N, TRGHA0R AP ARAIol, o
to renove tllvmbergiNost AntoMi Ngrutd 38R 66-869; Green, &41d et he 1891INvalre Gengror t i on  of

a gene encaodi ng. a human Fc constant_region is _ substituted Robi nson et
B 2 ot or LT Ok MOpEOBn® Loekl R0 Fshe A, isa Shand bLRRS 6855, ol

Eur opean P i ' X N | t 30
ropl | oat | ot Eoge et dtsoR YedPhridfol TERNAGIon Y ol FOTRRAS SORRD. 2 404
Neuber ge§ 3F4paBruggbimbeendt 19 alurApipmoai R0N132¥01889)01533; Cabilly et al.

U S. Patent No. 4,816,567; Cabilly et al., European Patent Application
125, 023; Bett er Mpnaglonal agilodigsicap also bs ggnergled byeiher methedsdmown to thosg 7y pNAS

pCr/ Us2004/ §084Y iarfbiesdiibpe DIATEERlcey. A MOHIRG IR fefersq o as
Ni shi nura ehe &ombif&i8iial dnsibcdy demlay” #éth®8 hat Be& daMetpedto mlentifyldI3oldtat ur e

314: 446-449; an haw et _al.., 1988,.J. Natl ancer | nst, 80Q:1553-1559). An
ant i body oranaﬁéq? &6 BaiYing a PRAICHIAE aR{1ge8 SReFHHAD: @ad 537 PRYRFEY IR AEIHCE 5 i n

the artynpH ' [ | i casToY j: I, chai ns,
can be l%em e bgﬁ@%élﬁ%g&sﬁl h%c%%owgﬁgngar |jagﬁéel%?§eg§i On’ which are
not di r ect | Sastry evall ¥28D PNASB6i1SF28; Husect alg 1989 Srieqai24611875; adddtaxciest dr om
human Fv vari ahl | . Ceneral, pethods for. generating hunmanize

ant bod s 198 PA SRR, At g anamima e BRRURGE S GETS09 1207, by
G et at., a%%géghghlﬁ%ﬁg%&%ﬁ‘etﬂ'ﬁ%‘}es ﬁ%eff?ﬁgﬂqs gon\t}ﬁi g’}tlethd&@agb 585, 089,

US 5,693,761 and US 5, 693,762, e contents o are hereby
i ncor por at egtnbrplly dhewerforobtdihimgehePiNAostsjuemel af dize vambie iegipns nhadjyetsat i ng,

and expressing .t he nucl ei id s ences .that .encode .all or .part aof
" mrunoglhbutaPHEEg of HPmuBeelo iR AECYFRY ring B JuKt ol QEOPREEAFRA | ght
chain. SourgeR by fnﬁﬁhcé]‘ﬂﬁ%gd glli)%%)glhﬂeotﬁ{eeprﬁﬁérg cEROMBndife (D ARS! ?aaéﬂ(ﬁgnmn ‘the

art and, for exanple, may Ined froma 15 hybridoma produci ng an

ant i body agzgptide) saquenededmey ori freaue wak dFR 1 T seguemses,rdsiwedhas pribhék tercodi ng t he
humani zed ant i bo%i ,or fr agrrent L her eolféeéj ca?(&gﬁg be .gil oned fJ Et an
appr opr i at FOBSEYHE CGRSHUTYPN PRGR T RS TQpRT AmpliBgatan 9it %ﬁéwagém es
or i munoglighuthfg vﬁﬁébl@?e%&fs%iﬂﬁ g dulbelSinan@ dntfeaies (CRcRBPAL gyt | on,
wherein one,” two, or all s of an .
20 Biotechniques 11:152-156). A similar strategy can also been used to amplify human
heavy and light chain variable regions from human antibodies (Larrick etyal., 1991,
Methods: Companion to Methods in Enzymology 2:106-110).
Chimeric antibodies, including chimeric immunoglobulin chains, can be
produced by recombinant DNA techniques known in the art. For example, a gene
25 encoding the Fc constant region of a murine (or other species) monoclonal antibody
molecule is digested with restriction enzymes to remove the region encoding the murine
Fc, and the equivalent portion of a gene encoding a human Fc constant region is
substituted (see Robinson et al., International Patent Publication PCT/US86/02269;
Akira, et al., European Patent Application 184,187; Taniguchi, M., European Patent
30 Application 171,496; Morrison et al., European Patent Application 173,494; Neuberger
et al., International Application WO 86/01533; Cabilly et al. U.S. Patent No. 4,816,567;
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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20 i munogl obul i n chain can be replaced. See e.g., U S. Patent 5,225, 539;
Jones et al. 1986 Nature 321:552-525; Verhoeyan et al. 1988 Science

239: 1534; wBewa/mosoet al . 1988 J, Inununol. 141:4053- 4080800400855
5,225,539, the contents of all of which are hereby expressly I ncorporated
by reference. Wnter describes a CDR-grafting method which nmay be used to

prepare th M Hed Welela] [P ¢ ‘o L QN P nt

Aop! | cati on G DTUBRSAT ot i BaooH VA oh 22 oML 80 188 SR BEE (1e
contents o47:990-¢0035; Veadeted S(198 3 Mimnred@14tddd-449; amd Bhaneeal., AD8S,of Nutie CDR s
of a particul ar hujg njibhody may be replaced with at | east a portion of a
non- human _@ﬁﬁf”&f”-ﬁ&@a@gf the CDR s may be replaced with non-hunan
CDR's. It is OnhY JAEEESPE ah infiurddBRILARE chAIE cAWBOREMBMiz&d by MethBaykadc#h f O

bi ndi ng of the humani zeéd anti body to a 30 predeterm ned antigen. Mnoclonal,

chimeri § aimdhé eraFlursaizedtantibetliess inclidinghhumanizaddermunegidbubid chaips, cen be |

del eti ng, addi bstituti h ti f .t tibpody, e.g., th
constant. PaGHOR DY feaTaf e R o T hE P SBREG FERE VIR TS exanpl o
an ant i bodyveRed Rfantig3f bMAiRSAth RERSAénediddeddREMIRDSAF Y vl kbl @%ﬁgfﬁ

follows: (i) by deleting the constant region;, (ii) by replacing t const ant
regi on w t Geraralimethodoies gemarating fiuspanized gntibediesoars peaideddyy Mormiseand- Ik-o

i ncrease h life t abi,l J r ~af fi,ni . the antip , const ant
region fr of‘#é;?ntgflﬁ'é(?e %%e@%ﬁ&?"’ Q%Rf ftb%ﬂgg%q’%%fecg?lqﬁfﬁ ??%;?“ﬁi’éﬁ“ﬁ%; one or
nor e armonogzRLISHE583108N€IS9693,361 afEUS GHIBT62, thklcbhitenfs@f aB @ Wplich, aré he nunmber
of glycosylation sites, effector cell function, Fc receptor §FCR) bi ndi ng,

conpl enent herelsicemporaterhbyyreferraes Those metheds mcludedslating, mnipwatiBacdndc onst ant
region are i art. i ' i f ' . g. altered
affinity f %iriﬂgs\rélﬁgftﬁee{é ‘g‘?‘%a?fg‘,iasﬁ@?é“é’%?ﬂhﬁ%ci\g@h (é’)llrFS ag{ %Ceifml,ﬁhcq))&giot%ﬂlén EIV conponent

of conpl eneaiabiargions froadatdedbt bie sfepheacy bglight dhems tSoafues dOswiinuolefcdci
residue in the constant portion of the antibody with a djifferent residue
(see e.g. arepyeldgpwdte these skidled i the agtandgfoy examplesmgy beobtaingd fronent s of

L of : . : D . ¢
o o 80 Bl S L RAIAGN AL Bk WS R BERRheeell Td BhobbBERCT |
speci es i nDiNFoencobing the hombnized shtibedpor gtagmenathereof, lvas ehehtealioreddntohh For

exanple, it is possible to alter the affinity of an Fc region of an anti body
(e.g., an FRPEOPIEAIR PXRISSSEOTHYRGHN: | gG) for an FcR (e.g., Fc gamma R), or for

G g binding byH?ﬁﬁhi%& RECHIE SRl Eﬁﬂi&‘ﬁgﬁﬁ‘tﬁ' &fl‘é‘s(o?)im‘f%&d&fgﬁ)bﬁﬁ | S4§feS) having
an appropriate unctionality-on Its sidée chain, or by ntroducing a charged
funct i onal pdoced, bysTUDR -grafting artGiR sebsttution pwhé¢rainegneotw er bl GDRInobaromat i ¢
non- PO S S bTomule tham BRI ad We c.g., U.S. Patent 5,225,530; Jones et al,

1986 Nature 321:552-525; Verhoeyan et al. 1988 Science 239:1534; Beidler et al. 1988

J. Immunol. 141:4053-4060; Winter US 5,225,539, the contents of all of which are

hereby expressly incorporated by reference. Winter describes a CDR-grafting method

which may be used to prepare the humanized antibodies of the present invention (UK
25 Patent Application GB 2188638A, filed on March 26, 1987; Winter US 5,225,539), the
contents of which is expressly incorporated by reference. All of the CDR's of a
particular human antibody may be replaced with at least a portion of a non-human CDR
or only some of the CDR's may be replaced with non-human CDR's. It is only necessary
to replace the number of CDR's required for binding of the humanized antibody to a
30 predetermined antigen.
Monoclonal, chimeric and humanized antibodies, which have been modified by,
e.g., deleting, adding, or substituting other portions of the antibody, e.g., the constant
region, are also within the scope of the invention. For example, an antibody can be
-36-



20 tyrosine, tryptophan or alanine (see e.g., US 5,624,821). Pharnaceuti cal
Conpositions IL-22 binding agents, e.g.,1L22 antagonists, (e.g., anti-IL-22
ant i bodi esydsdsodgés 9en- bi nding fragnments thereof) can

phar maceuti cal conposition when 25 conbined with a pha%@%ﬂ?@gﬁoﬁf
acceptable carrier. Such a conposition may contain, in addition to the

] L-22-agoni st $.0 agoni.-sts carrier,. var.ious..dil s, fillers, salts,
buffers, strg%iﬁflf’é%s?@ﬂogl% &%F’P’,@E@%&g encdm'b%terfgl%’t@l) ;gglrsﬁ%t’elpg “I?nc&%‘% A the
art. The t g&gion wWithednOeRe tbnstalt rdpide, Nl ddntanieaida nieaho i inoxase et kfe] al t hat
does not interfere wth the effectiveness of the biological activity of the
active i ngrsabilipior ahfinityf therantihodyy orarqopsianjgegipn {108 é%ﬁtg‘i’fé@e‘aﬁ or depend on

t he route of ..adm Qi St Lati: | bt Lavention
my bo i n CRUCPS) dass; 650 PRy mBatyRERhERE it iftpg SEIRAS Uio Aol B Y 0T

i n addi t§ onlfeq foit éxampid) aiemaaberiof @lycysylativhaxes Rifectoacell funstionyHclrecapti pat hi ¢
agents such _as lipids which exist in aggregated -37 WO 2005/ 000897

PCT/ US2004/ @&oRBbindingo¢omplemantciixation, amongthesse nonol ayers, liquid crystals,

or lanellar |ay | W | : SUj Y for |iposonal
formul ation i ncﬁ{ggtg%%mfdt?#gg?n?%nﬁﬁig@t%@%ﬁmﬁg%%@%%?@hgg,lhQ‘}eg yceri des,

sul f at i des, Ahtjtmdies aritthalteredofunsiidigleign ltkred affimityifor arbeffertardigdad, suelnas Fdke | i ke.
Preparation of such I icoosomal formulations is within the level of skill in5

the art, a<ond &l gsihg Clkepmpongpipfcomplengnscanhg prodgcedpyrsplaging.at jgasf onpyy
No. 4,594, 7gfino aHd%esi@ﬂetiﬁ é@%con%%asi?’?%rggﬁ of ﬁ@%{j’tﬁ@a’r\ﬁﬂﬁa Mcreﬂ%r@é&uéﬁgb all of

whi ch are incorporate I n erence. acticing the nethod of
treat nent .ar.g.UER388,16hAlpSs624,82ivantUD 6,648,260 jthe apeants ofhll pf whichatd ve

amount of an | L-22 antagQni st is adm njstere 0O a subjegct, .e.q.,. 10 mammal
(e.g., a hf}ﬁ‘a%y.mmwet% Yafﬁ%e_éiﬂ?ﬁ?-s iy Ope o_ﬁ rﬁﬁl%r_tse‘ii}&_ﬁﬁ?%déée%laﬁddﬁ*ﬁe% wi t h
the net hod igﬁ%ﬁlf}ﬁ th 'Eli[é_elﬂ&lix?el'] of bEHB?Eg/e@ieQ Hﬁm%gélﬂbnﬂﬂf@bﬁ'lﬁ%&fbe‘@r Eﬁmﬁ{aﬂ?r

t her api es, i anti -1 nfl'ammat ory agents described in nore detail bel ow
When co- adnthesedumetmdswi th one or nore agents, an |IL-22 antagoni st may be
adm ni stered either sinmultaneou Lth,. the.second.agent, .or s entially.
a8 ot er o AL GRUHPICaIt Y O IS e e AL o of AR de. on 1 he
appropri at ge3eAHePGEsith 284 RulaBtIBG) R af FcRl@ 22 FRTYaABSNRES, ok For®OIgHifd@hE ON

wi th other agents. Adm nistration of an IL-2Z antagoni st used in the

phar maceut i tyaeplacimg dlisd speoifiedresidue(§)rwitht 4 wsiduele) havingan epprop@atpr esent
I nvention can _be carri.ed.out, i.n a,variety. of .conyentional ways, .such as
oral ingest 'UB?'HO Waqnalfsl Sd%; Cl@r‘n’@ﬁpﬁﬁgﬁ@ 1"5&6@6&%8%3‘6‘&?_3,0“&@%{ismhr%venous
i nj ection. JiafadaitAdSarBflTion bethapd dPdtomatié Réh-palkt RRBIduk Sudd @sf;ﬂfeﬁﬂd}anine,

20 tyrosine, tryptophan or alanine (see e.g., US 5,624,821).

Pharmaceutical Compositions

IL-22 binding agents, e.g., IL22 antagonists, (e.g., anti-IL-22 antibodies and
antigen-binding fragments thereof) can be used as a pharmaceutical composition when
25 combined with a pharmaceutically acceptable carrier. Such a composition may contain,
in addition to the IL-22-agonists or antagonists and carrier, various diluents, fillers, salts,
buffers, stabilizers, solubilizers, and other materials well known in the art. The term
"pharmaceutically acceptable" means a non-toxic material that does not interfere with
~ the effectiveness of the biological activity of the active ingredient(s). The characteristics
30 of the carrier will depend on the route of administration.

The pharmaceutical composition of the invention may be in the form of a
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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Wien a therapeutically effective anmount of an |L-22 antagonist is

adm nistered orally, the binding agent will be in the formof a tablet,
capsul e, 0986500585 Ut i on or elixir. Wen adm nistered i ?@s%e @fg m the
phar rraceuﬁ?cal conposition of the invention may additi ok &Y 06‘??12 51 a
solid carrier such as a gelatin. The tablet, capsul e, 25 and powder contain

Lo ot R rare i B BIB AR T R PRk, S0

water, pet b@id@umlﬁué@ Seftase lipRls f6F liftisamal ﬁh!nﬁlaﬂoﬁ iiludes witt st imi®itlon,
mneral oil, soybean oil, or _sesane oil, or synthetic oils may be added.

The |i qui d Mmsmeglyeerides, dinkyeorides, sulfatifles, bysplseithini phosphalipidss saponing bile @md»s

01 Yool s Suc A BRR PRbatbiof e s R RS Ralonhibes S SREF VREAT o Bty 0

When admisni meadreds ui@clbsewfd example, 16,3 IPar. mceaBs«zall USrpas No. 8/508098;ai ns
fromabout 0.5 to 90%3% wei ght _of the_ bi ndi ngﬁ(}gent and preferably from
b

about 1 to %@%%H@& W28 ausbHiS. Pagondh 733323 Bbelovhiptfre isoerparatedo s 33
When a therggl%%g 3‘@1%@1-3 %ffectl ve anmount of an IL-22 antagonist is

adm ni stere y ravenous, cutaneous or subcutaneous injection, binding
agent will be i nIﬁbﬁcﬁ@ﬁmmfmetaowmmeﬁﬁc&eme pAthepreseat myerﬁnme@t abl e
aqueous sol ution. The pregar ation of such @grenteral Ly acceptable protein

sol uti ons, ﬁlmmu@&é/ gffeghyeamenmy qf an dloi2daptageyist is adpynistered tsaéhlaeqtheegm ke,
s withim t e Skh (la ' @htuﬂﬁnz Jé. n IO o flﬁfij?@é q&ﬁ)ﬁ'}ﬁt}aﬁalm 9&86?&’&&:& bv?cﬂ for
C I ONn snou

i ntravenous, cut AnNeE utaneou I'njec cont ai n,
addi tion t o tle method of mgem\tenann eRindraione or éhcaheinstierhwith oﬁmdlthﬂna;ﬁésl egl de

I njection, R nge | njectio trose | njection, xtroeand odi um
Chl ori de |n,aa*emmfﬁﬂmmafast 3geat iy mofe el PR oV hER FRAORERRERE WS knovn
in the art. ofber pRA! gﬁ@%ﬂ ﬁjihz GRAPGLhAD eo%dnﬂlﬁﬁte}é)d ARLRS SRullaEREY 9ty TBY
al so contain sta preservarti ves, ers, antioxidants, or er

addi ti ve kndwnsecond dpeii on$equkntidllyi. Af adxmnwtered s‘dquemmdlynthecﬂ’cteadmg phﬁszcml ndi ng
agent i ce tical co 0osi tion Ih vention wl |
depend upon “flﬂgi eﬁ?ﬂ“@é\? feayensP ofﬁ‘imé%ﬁ?ﬂr% %‘rsﬁb%?r ﬁ‘&a LR ed, and on
the nature QBmB{daﬁgthﬁ%Tﬂ{&@E&& hat the patient has undergone. U ti mat el Y,
15 the attending physician wll decide the ambunt of binding agent with

which to treat eakdmumstralmmn ofieal ILp22 alﬁagqmslt nsad mlthqpharmcatttcelmd)m@smby Sf ci an

w | | admnl ter dossof |nd|n ent adobs t he nt's
response. EE’e °dbqfrli€‘? érhte ‘{ﬁ’@tl ag% ? t he
opti mal the'i:@ﬂ@ﬁhbﬁal ‘%\fafyﬁ%hcl'x s &*ﬁlﬁi B&fbnf Hx'haltaﬁgn %Eh@ﬂ&ousaﬂfbcﬁitanédi@tor poi nt
the dosage is not generally |ncreased further. It is contenplated that the
vari ous 220 pmsavmusumectam dotrpesgions adrginistration to the peti¢ntdés pieéerredt hod of t he

present inventi OQ’Vﬁen a tlherapeutlcally effective amount of an IL.-22 antagonist is administered

orally, the binding agent will be in the form of a tablet, capsule, powder, solution or
elixir. When administered in tablet form, the pharmaceutical composition of the
invention may additionally contain a solid carrier such as a gelatin. The tablet, capsule,
25 and powder contain from about 5 to 95% binding agent, and preferably from about 25 to
90% binding agent. When administered in liquid form, a liquid carrier such as water,
petroleum, oils of animal or plant origin such as peanut oil, mineral oil, soybean oil, or
sesame oil, or synthetic oils may be added. The liquid form of the pharmaceutical
composition may further contain physiological saline solution, dextrose or other
30 saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene
glycol. When administered in liquid form, the pharmaceutical composition contains
from about 0.5 to 90% by weight of the binding agent, and preferably from about 1 to
50% the binding agent.
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contain about 0.1 g to about 100 ng IL-22 binding agent per kg body weight.
The duration of intravenous therapy using the pharnaceutical conposition of
the preswmeoosmeosst i on Wil |l vary, depending on the sevepdtysbablgssdi sease
being treated and the condition and potential idiosyncratic response of
each individual patient. It is 25 contenplated that the duration of each
appl i cation of When b biefapelii iy MgreGR mdtr: bf RS D2 ahBi@ohidNd Adiinidereli0 24
hours of continuous intravenods admnistration. Uti matelﬁ the attending
physi ci an byiihtravdsousi utanedus ®r apputgreoest igjedtion thirsling ganh wilh be iroths forimeofapy
~using the phar eutica osition of the presant jnvention 30 Uses of
0129 agorRSedecs pusRleni b S SqBous MiuRiE iR REEHOR B el
pro- i nf | angapdn@ryll PEdcePable pRotlin. soluldMs, HAGind Hud & a@dtogﬂsﬂﬁieotbﬁﬁn eabilf}y,
described in det a?l igﬂat hg?oExarrpl es bel ovr\ll% IL-éZgZ i nduces changes }ggsoci at ed

wi t h t Hosandsheslélee, s within thamsiad o theagtt gk preéerredsphermaggutical compasiisgréor) , and
-39 WD 2005/.000897 PCT/ US2004{ 020833 . i.nhi bi t or | L:22. amel.i oraf.e
Syt one. QRERRBGHAE B HeCLSy o prigaepps R ShId ofhvain, Ay RSy

i ncrease lagysl  ifdtodit veRidle®uchhS6ditMeCa6ldeIMfectbn,| Ringer's(lajedtion,her

nol ecul es of the present invention) are useful as agonists in certain

clinical iDretwose Injestion, Bexirosh end SadismsClipride Injeqtionebagteted Ringeg®ef ul i n ot her

i et aPC Gtk RSP BIE Bk 8 b 39 ph b T BB Ao T,

pref er1ed pleseaniaseniontiigy 4186 Edrtath 3tabBFRRChsé@atives, Wiffepg 6tipdtdnd, @gy, such
as the cell types involved, the nature of the stimulus and the cellular
nmi cr oenvi rashradditivedpewn fq those afpkill rthe ac| ude wit hout |imitati on human

I'L-22 proteins 204 . | |11 nts
t hereof; and pe@{}‘?aé%&uglﬁéf%%g??éﬁ%dﬂgc e}éﬁgél%un écﬁ%‘jg |%@%§@?% h the
recept or Qresehhi@ventivhgeill dependripn thel fiorel dnd s2verits ofl theawhdition Heimgn | L- 22
ant agoni sts include without |imtation ant i@odi es directed to_human IL-22

prot ei ns; Egiedpind enthamatre ohpriqrdreapneyts bhat e patient hagwadergongh LUHimaehan

I L-22 | 1L e . 4 l,; ' . I t to
i on b e 3RhicRal Bueeide 962 Aol of BRSSO R IechBOR. 0
t hat i nhi dndivisual petient. dnigialiy f the attérelingpleysivtan will afmihisteadow do#2 ofibindirigt s
receptor or other target. |I.n one aspect, the inventjon features a method of
i nhi bi t i g8kt a8 gbeeryiheiptionts TepORLs i%seréieﬁwfﬁw BS 2B Cng a cel |,
e.g., an Lt L. o : ' : bad L-22
anti body armERSlcte wif e opfinal tfepchnC SARARNSA forfe Patent Apd Y hat

suf fi ci entpolint thextdosage istnoe gererallyi ingreaskdtfaxgioeri $ttis codteinpla?ét] thet the yardous

neutral | zi ng anti hody, as..descrcilbed her ej n}n %arc‘i ?I so be adm nistered to
subj egi@ f ephcal GamBesItenNs use g)nprpﬁt}ﬁgﬁée ethod of the present invention shoul

contain about 0.1 ug to about 100 mg IL-22 binding agent per kg body weight.

The duration of intravenous therapy using the pharmaceutical composition of the
'present invention will vary, depending on the severity of the disease being treated and
the condition and potential idiosyncratic response of each individual patient. It is
25 contemplated that the duration of each application of the IL.-22 binding agent will be in
the range of 12 to 24 hours of continuous intravenous administration. Ultimately the
attending physician will decide on the appropriate duration of intravenous therapy using

the pharmaceutical composition of the present invention.

30 Uses of I1.-22 Agonists and IT.-22 Antagonists

IL-22 is a cytokine involved in pro-inflammatory actions, e.g., inducing an acute
phase respone. As described in detail in the Examples below, IL-22 induces changes

associated with those caused by inflammatory cytokines (such as IL-1 and TNFa), and
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| L-22-associ ated activity is desired. These conditions include, e.g.,
aut oi mune disorders (e.g., arthritic disorders), respiratory disorders or
i nf | anmatvoo goosenasot i ons. Applicants have shown that a pedwstiodn208s3 | L- 22
activity by using a neutralizing anti-IL 25 22 anti body aneliorates
inflammatory synptons in nouse col |l agen-induced arthritis (CA) aninal
model s ( ExaRIYiRrOdf ILEXPEASHIAB s9hploms2d HRMatb HPHEIUITaEREbre TLIde  paws of
ClA mce (Exanple 10 Accordln?ly, | L- 22 ant agoni sts can be used to i nduce
i mmune supmdé@rsag@ntmt tvncr@ﬁseéevg s of {br22tqr ewimiie thecactipneaidht 2 @nd other

" subj oct~ TORERCsRhaR weeroy bt BEhEhe AR cofeR InichlPd SRS o e

human ani nmﬁmtfgohmﬁhﬁuﬁa&mmeméfuhmvm& dlintiaP SifEbns, padicakilgin zed by
abnormal 1L-22 activity. The term "non-human ani nal s" _of the invention

i ncl ude$ amoswrwlelbh maslylatien gf an wﬂm@om@atﬁ trdegiaedraVaicther the agenigiodr- human

pri mates, heep. h| an etc. -40
VO 2005/ 00 rll‘b“tsﬁ‘?%% %,ﬁ%@g@gﬁg%&l faﬁaspgegﬁr?& digca %E&Eéloégsom at ed
di sorders Mbﬂtas‘tlimcémetyf)ésﬁlﬁf/(ﬁdecplthdﬂa@uﬁe@f&% stifvdltkdend tbelt:elanﬁ not limted to,
transplant rejection, autoi mune diseases (including, for exanple, diabetes
mel I'itus, amrmnvtnmn\enhcl uding rheumatoid arthritis, juvenile rheunatoid
e Syort CPRRTE e RARhAAE ARG Yt hqﬁlasmﬂ'zgz}ﬁs fhQaks: S
encephal onyel i t1s, & [ 0Si' S,

aut oi mIOI’IEfragrhG‘r[t@Idéldtioﬁ ,mldaﬁtﬁraﬁd additidr mutaud;l th@reaﬂ‘, @ﬁd peldﬁiermtl istal and
eczemat ous dermatitis), en's  Syndrone di sease, A apht hous

ul cer, iri W@cu@&@m@ﬂﬂ%@ﬁ @tefﬁ%WétdeW%@{ q:mthq:rstargehqoc\@lplgh hygag gt s,
spondyoar t b5 analay ted, SRR L9 RRARAN i vlifHobl bl APHBicR Ui ©

ast hma, cutaneous lupus erythenatosus eroderma, vaginitrs, proctitis,
drug er upt tconsnanlil.- mpmnays rselublesfatms efatbe rcmapt,or er grmaeuafgenuﬁwhmlmhman osum
aut oi rmune_uvyei ti.s ergic ence elitis, acute nec izin

henor r hagi &~ é%&%ﬁéi%a@wmqs@raﬁtaﬁ e @es qeaEOéPaPtheb%qtéw @ héwgld% neur al
hearingsl o t

t hr onbgcyt %%ésn(lﬁ%(:?ego ﬁ%ﬁglrel ti s é)gér%g%eég (;F% %ﬁ%?gfgﬁgﬂﬁ I?%rﬁlvgthactl ve
hepatiti s, theShtexaetion dbhmamlls%dmdmts re¢eqbtmmbthe¢:tag&tue l'i chen pl anus,
Graves' disease, sarcoido is, 1§ ry biliary.girrhosis, uvejti
posterior, and PhoR&aspeqti P“F‘iﬁ‘ﬁﬁo‘ﬁeﬁ% %l)nethPaQ§F I?IBP%at 18?%8?‘6@1‘ 33 e.g.,
ast hma or

Tiver (o, &@B’ﬁatea%ﬂtliﬂgf%ﬁabﬁta&ﬂ{g?d éélPQ% ?tﬁ?ls béll %gar?cwr eas£ tgdeéﬁs?t
pancreati t(esg argarai-11--22 enttheslyloo ah adhmdsn&ngrﬁﬂgaiehbﬂhgmoﬁ)umkamom opi ¢

all er and._cance or soft issue tunors Pr ef er.r ed
di sor géps flﬁgPleEtatH lﬁlgg{tﬁlgﬁ'aﬁcéwltﬁs %HbagPWétSb’ifllii 22&&9@;{?&“6‘1)121?&1@%%”&% ntion

i ncl ude ar §QeiibdLnétbin P EALAISo 6@acﬁmn1s’féi‘§&'f99§u9{eqts%f thch' biti‘éﬁ%&‘hﬁ Smfdigy mat oi d
arthritis, osteoarthritis, psoriatic arth i's, and ankyl osing spondylitis

(prefer abl II-22-associated activity is desired. These conditions include, e g., autoimmune

disorders (e.g., arthritic disorders), respiratory disorders or inflammatory conditions.
Applicants have shown that a reduction of II-22 activity by using a neutralizing anti-IL-
25 22 antibody ameliorates inflammatory symptoms in mouse collagen-induced arthritis
(CIA) animal models (Example 9). Expression of IL-22 mRNA is upregulated in the
paws of CIA mice (Example 10). Accordingly, IL-22 antagonists can be used to induce
immune suppression ir vivo, e.g., for treating or preventing I.-22-associated disorders,
in a subject. As used herein, the term "subject” is intended to include human and non-
30 human animals. Preferred human animals include a human patient having a disorder
characterized by abnormal IL-22 activity. The term "non-human animals” of the
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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rheumatoid arthritis)), nmultiple sclerosis, type |I diabetes, |upus (SLE),

| BD, Crohn's disease, COPD, asthma, vasculitis, allergy, scleroderma and

i nf | amratwoy20esmedsazi ons of the skin (e.g., psoriasis), pdyghodsR26k3s
hepat,it.is), kidney (e.g., nephritis) and pancreas (e.g., 25 pancreatitis).

I n anot her enbodi nent, |L-22 antagonists, alone or in conbination wth,

ot her therapeujg&. I be Iy I.sts) can be
used to treat frﬂubﬁtlﬁlgiﬁgé%%ﬁg%gég%dg‘?g?sggéﬁhgﬁfos?%ﬁghc%% cg@n% | gnarrslci es
(Brenne, Apregénted inclu@ie0)t ardhatdiinitéd to, tedhsplant Bt AR)imnime diseases

enbodi ment ,, the |L-22 antaganists, e.g., pharmaceutical conpositjons
t her eof , apBCIHg‘HgI;ﬁOEPme’i ‘ﬁ%ﬁﬂﬁﬁgoﬂt&ﬁ’él‘(% ding fheumatg . "Swi th ot her
agents, e ghvenild MEHARRI ibhuROCBliEodihBlis PsBribtiehitlitmiliBRILREbRA ol 0gi cal

iaf
condi tions® or disorders, such as inmmnée and inflanmmatory disorders. The
term"i A cendephalomyelitis, myasthenia gravisy systetdic WPUR@OBhOQASSIF, REimpsde04/ 020833

that the agents are .gi bst anti al. | t INCIRA)
si ml t aneotfSFgiaitS deceafiin iralidipe siopic epmateisbarermniops deiatie. Sietsn ot
adni ni st r ag{ ok, CRANSARASE, 2RRRRISE, RS, d‘ohjﬁbtiﬁ“&i_s}l&@atb&&tjlﬁf&m,”ds s

preferably Still detectable at” effective concentrations at the site of
t r eat nent . ulsefative eitispspondy basthsoprdthyn ankydesing spandylitds nntiingikc asthmenalesgic nmor e

L& Sosor o eSSt RaR o8eriahf a8 8 8y o "
gener atjgd Rpkdsh 96Vers redotibiske Brybiensh dtdosiirh #PIS, laiRiRBTuhe a0&tHS Metdic 22)

co-fornmulated with, and/or co-adm nistered with, one or nore additional
t her apeut i encggeaiomyelitisy acute necrotizinghemeyhagic encephalopptiaytdiopaibic dilategal

i nhibitors, i nunosuppressants.. anti-infl ammmat.or ents,.  nmetabplic.

i bi ¢ or <ProgDy e SRR FaRAIcAng R sp ket B Reou? RSl Ripas o
descri bed thiomiBostéiRh, bolyEhehtiritis e bdiRf' §TBfafiul o@iosiy, chidhf: dctiveBepafitiggoni st s
descri bed herein may be used in conbination with two or nore of the.

t her apeut i Steyepsnlohngssinsge, idippathic sgyenicheniplanas. Graves disgpicesareaigosis,
advant ggeo L1 z¢€ . of 1 . Y ed_t. eutic
agent s 15 nhamdoAf S @E B85 BARG ) ald B el e HRATO R BEOST o Wi
the vari ougisomest 8.el, &%ﬁﬁ-or@ﬂbﬁﬂﬂmﬁﬁ@r{; beidifienit dfchagen(&g.dhsueasisy d
herein act_on pathways that differ fromthe IL-22 receptor pathway, and thus
are expecheds (68 bapatitisd kidngyde-gs perhlisy andpaneraan ée. g4 panoreatigis); grst-| L- 22
ant agoni st ' e] t| i eli | L-22
may oxert [ AP dheasf A RR ol AR er bR BARSs (.1 oBN8 of S
anplifier @¢sudtiBen). aPreferil didosddtsthanédnbertedatadiusary thp bRkl dgentsy #eem C

I nflammation. Applicants' belief is based, at |east in part, on the finding
t hat 20 invention include arthritic disorders (e.g., theumatoid arthritis, juvenile rheumatoid

arthritis, osteoarthritis, psoriatic arthritis, and ankylosing spondylitis (preferably,

rheumatoid arthritis)), multiple sclerosis, type I diabetes, lupus (SLE), IBD, Crohn’s

disease, COPD, asthma, vasculitis, allergy, scleroderma and inflammatory conditions of

the skin (e.g., psoriasis), liver (e.g., hepatitis), kidney (e.g., nephritis) and pancreas (e.g.,
25 pancreatitis).

In another embodiment, IL.-22 antagonists, alone or in combination with, other
therapeutic agents as described herein (e.g., TNF antagonists) can be used to treat
multiple myeloma and related B lymphocytic malignancies (Brenne, A. et al. (2002)
Blood Vol. 99(10):3756-3762).

30 In one embodiment, the IL.-22 antagonists, e.g., pharmaceutical compositions
thereof, are administered in combination therapy, i.e., combined with 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
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expression of IL-22R appears to be localized to tissue sites rather than in
circulating inmmune cells. Accordingly, inhibition of IL-22 activity using,
€. g., anwaroeosondas anti body or 25 fragnent thereof desgpiphReBiREN, My
provide a nore effective tissue-specific, anti- inflammtory activity than
system c anti-inflammtory nodalities as described herein. Furthernore,

I nhibition I - Y i Iz 'pl?sql?/or

f ragnent tﬁgzrmesotg&gﬂé%%éepg%éé e\)re}éishi%t#rﬁﬁlﬁﬁg? %@F%go%aﬂggng dleltcang}] ‘glggid 6 10

conbi nat i oor ssjténtialy.sIfegiven seqhentiatify) @ nhpdsetyofrldehistratien ofahesdcbrdl herein. 30
I n one enbodi nent, one or. _nore |L-22 antagqni describ herein may be co-

f or nul at edC%PE"rVPdatHE? of Hhea WW@P@H‘S\R?%%F\@E@%&&?E“?@& %fcféﬁ%Pti‘Wnal agents

such as Oé&ﬁénﬁéitoﬁé‘hﬂﬁ%%egfﬁ%ﬁeﬁtaﬁOr antagoni sts (e.g., soluble

receptors, peptide inhibitors, small nolecules, |igand fusions); or

ant i bodbes or aRodeyempls, i cognifinatipmetherapyt ¢earipaliide hae or @areViD-2005/ 000897
PCT/ US2004/ 020833 bind tq, ot her targets. (e. ant i.bodi.es that bind to
other oyt oRTHREEITS ogrGRAHTPALY 612 e PIncETIaaS G0l gt descrbes PEiD { ace
mol ecul es) e andeiamblic, Hubl AR Binfark; bF fIVilt6 Teftra®d @RtBIdY orlddBE&binding
Non-limting exanples of the agents that can be used in conbrnation with the
| L- 22 ant afjegmeit shedecdy agdiest The€x2 corformidtediw]thband/errao-administenéd widh tane
antagoni sts_of one.or 5 nore interleuldns (ILs) or .their, rec ors, e.g.,
nt agoni ot & BpreARTA LGP FytcCReEqs, S5, O O ore Dtokine 41 SN SRE |15,

| L- 18, 18ndinhiti®dd, ikmurddtppARiAe? Bhidiflaaimf¥iOige R Smetabold Rtiotd iR OF
their receptors, such as Pum)r necrosis factor (‘TNF), LT, EMAP-I1, ~ GW CSF,
FGF and PD®hAibitots, 2xd/areyiofomicsrsytoatatia hgentd @s desebibed ih morerdetaihbeddwor s of ,

e.g., antibodies to, cell surface nolecules.such as CD4, CD8,
Co25. Cpes! “‘%&%?“?ﬂ‘@?@&?”&ﬁ%@}ﬁ%ﬁ%ﬂ?ﬁeﬁ?’%‘%E)%.iré), CD90, ' or
their |i gapstabinationGhkidsltwid ofbRAof(t8® BRrapeutid ¥ddhls, dedéribedAreddih CAM 1 and

VLA- 4/ VCAM 1 (Yusuf- Makagi ansar H et al. (2002) Med Res Rev 22(2):146-67).
Preferred ant agdedhsrombirgitondherapige may edvantageonddy nlizolower desages githe

ant agoni.st escri herei n inc L NSt foo | L- [, - TNFa,

L 10, 1o SR QRbonEl Sl IS Sutah 90 BBt b rmdleadiss e ute

| L-12 ant agRodistke with4BEvasoukthomitheapied) WIBftb%&d thelthiérapeutic aigbnty tistlosegener at ed
anti bodi es (or antigen-binding fragnments thereof) that bind to IL-12

( pr ef er abl erginrpghon pathwyys téab@%ffet fremdhe [Lydd yecapios paihea@yi andwimis a¥e/ 56772,
Genetics Ipsti e X - or i_ghj hi ' ' to
human | L- eg%@éopér@@?g%%ndi/ é‘roﬁjsﬁlglfggz% ?"?1 ghg{r’}rlg ﬁﬂg’&gp % ﬁ{?zﬂf%?r %ga%og@e:épsgﬂ ?1&2[. g.,
hunman | L- 1Beif€bapidBy. thedryFABPIE B8 telicVd thdOIT A2 AEYRK St &s infRinif@od¥ffebrdi es

(or antigen-binding fragnments thereof) against IL-15 or its receptor, e.g.,
chi mer 28, logatbhieEody astinaas an amplifieror @ regfiatpp pitssue inflammation as opposed to

systemic inflammation. Applicants’ belief is based, at least in part, on the finding that

expression of IL-22R appears to be localized to tissue sites rather than in circulating
immune cells.
Accordingly, inhibition of IL-22 activity using, e.g., an anti-[L.22 antibody or

25 fragment thereof described herein, may provide a more effective tissue-specific, anti-
inflammatory activity than systemic anti-inflammatory modalities as described herein.
Furthermore, inhibition of local IL-22 activity using, e.g., an anti-IL.22 antibody or
fragment thereof described herein, may provide a useful candidate for combination with
systemic anti-inflammatory modalities described Herein.

30 In one embodiment, one or more IL-22 antagonist described herein may be co-
formulated with, and/or co-administered with, one or more additional 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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anti bodies to human IL-15 or its receptor, soluble fragnents of the IL-15
receptor, and |L-15-binding proteins. Exanples of |L-18 antagonists include
~anti bodi es W@2@95/0008ghi neri c, humani zed, human or in vitropQER0USIes/6ds33

- antibodies (or antigen-binding 25 fragnents thereof), to human 1L- 18,
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( non- dept®t iFxgmplesed {48 @ntagonistsgnclude antibodies (or antigen-binding fragments thereof)
against IL-15 or its receptor, e.g., chimeric, humanized, human or in vitro generated

antibodies to human IL-15 or its receptor, soluble fragments of the IL-15 receptor, and
IL-15-binding proteins. Examples of IL.-18 antagonists include antibodies, e.g.,
chimeric, humanized, human or in vitro generated antibodies (or antigen-binding

25 fragments thereof), to human IL-18, soluble fragments of the IL-18 receptor, and IL.-18
binding proteins (IL-18BP, Mallet et al. (2001) Circ. Res. 28). Examples of IL-1
antagonists include Interleukin-1-converting enzyme (ICE) inhibitors, such as Vx740,
IL-1 antagonists, e.g., IL-1RA (ANIKINRA, AMGEN), sIL1RII (Immunex), and anti-
IL-1 receptor antibodies (or antigen-binding fragments thereof).

30 Examples of TNF antagonists include chimeric, humanized, human or in vitro
generated antibodies (or antigen-binding fragments thereof) to TNF (e.g., human TNF
a), such as D2E7, (human TNFa antibody, U.S. 6,258,562; BASF), CDP-571/CDP-

870/BAY-10-3356 (humanized anti-TNFo antibody; Celltech/Pharmacia), cA2
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antagoni sts of the co-stinulatory pathway CD80 (B7.1) or CD86 (B7.2)

i ncl udi ng veokedsmdioses, sol uble receptors or antagonisti CpbyRR0RT02085 Vel | as
p-sel ectin glycoprotein ligand (PSA), anti 25 inflammatory cytokines, e.g.,
| L-4 (DNAX/ Schering); IL-10 (SCH 52000; reconbinant |L-10 DNAX/Scherl ng) ;
IL- 13 and IS a[>\s ] t ' ot her
enbodi nment s(-gﬁsnr%en cg#ﬁn’gﬁgalaﬁﬁg%&gﬁtegxg%ag |gs é(}ggﬁ)gglg aﬁl @?rfail[} Pegdggﬁé\%r{l %}RS

and/ or co- a@rg. ,rCB]D@froaplsoMlﬂbfragmentebfmerﬂ\mrécbpuom‘ b@mjﬁls(mlrwﬁihumanm

| Mmunosuppr essants, or neta or. mat ¢ 1Lnhibit Non-Limting
exanpl es ofrecwﬁ%rsm Qﬁgv%’r"ef’ ﬁﬁfeﬁg’teog s/} NE%ﬂgQé ﬁl@dﬁ\]ﬁ rgcgmﬂ&g,f%o% th
the IL-22 , I C t o,
one or mor HSAL TRt RRLE P Clen Ml Kot MR S8

| bupr of eﬁl Theestddpd ([026)Vd. 44,236A), ipSSﬂcd&NmIgﬁ)(mm@&ptor-IgG fus1on

PCT/ US2004/ 020833 Rheunatism (1996) . Vol . 39, _No. 9 (supplenent). S280)),
Napr oxen ( sEretedn Gﬂneméntrbenn%mtagm)% Buot NFer CO%‘GmWWiEﬁC%I oxi cam

& Rnounat) S P186aR L it RERVORARE iy BlLLEIRAL, 00 OR51 O Bag a0 6 ¢

such as premyursg}f@xmayum@mmhﬂﬁmmvsmﬂ -00$ lor5022);‘ mmmwpys:dm(s)
(CSAl Ds) ; |nh| bitors of nucleotide biosynthesis hibitors of purine
bi osynt hesi €olublsi BYE baingpratein;see & 2g A W%Bﬁ@m@rf(ww}/f’k §9=4NQ}|9am no- 6-

d I I f
<11 ) O U AN o BT i el (RN ©
i nhi bi tors %68, gp. 31—¢Z)| lBieﬁendd?TNfSaimgants aré\sélhblbtfr@n&nﬁhﬁlﬂllmTNFrrecﬁeb&ﬁﬁ) Vol .

39, No. 9 (suppl mant 5131:; 10 Inflammation Research _(1996) Vol . 45, pp.
103-107). P38 e§§ SFae LNF cecegions %r qeztvatiyrsdhergo s&m% T&#RNI&% apd. 25
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20

Yet another combination includes IL-21 antagomsts in combination with non-depleting

anti-CD4 inhibitors (IDEC-CE9.1/SB 210396 (non-depleting primatized anti-CD4
antibody; IDEC/SmithKline). Yet other preferred combinations include antagonists of
the co-stimulatory pathway CD80 (B7.1) or CD86 (B7.2) including antibodies, soluble
receptors or antagonistic ligands; as well as p-selectin glycoprotein ligand (PSGL), anti-
25 inflammatory cytokines, e.g., IL-4 (DNAX/Schering); IL-10 (SCH 52000; recombinant
IL-10 DNAX/Schering); IL- 13 and TGEB, and agonists thereof (e.g., agonist
antibodies).
In other embodiments, one or more IL-22 antagonists can be co-formulated with,
and/or co-administered with, one or more anti-inflammatory drugs,
30 immunosuppressants, or metabolic or enzymatic inhibitors. Non-limiting examples of
the drugs or inhibitors that can be used in combination with the IL-22 antagonists
described herein, include, but are not limited to, one or more of: non-steroidal anti-

inflammatory drug(s) (NSAIDs), e.g., ibuprofen, Tenidap (se€ e.g., Arthritis &
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(suppl efrenkihase inhibitors); COX2 inhibitors, e.g., celecoxib and variants thereof, MK-966, see
e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S81);
phosphodiesterase inhibitors, e.g., R973401 (phosphodiesterase Type IV inhibitor; see
e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S282)); phospholipase
- inhibitors, e.g., inhibitors of cytosolic phospholipase 2 (cPLA2) (e.g., trifluoromethyl
25 ketone analogs (U.S. 6,350,892)); inhibitors of vascular endothelial cell growth factor or
growth factor receptor, e.g., VEGF inhibitor and/or VEGF-R inhibitor; and inhibitors of
angiogenesis. Preferred therapeutic agents for use in combination with IL-22
antagonists immunosuppresants, €.g., cyclosporin, tacrolimus (FK-506); and mTOR
inhibitors, e.g., sirolimus (rapamycin) or rapamycin derivatives, e.g., soluble rapamycin
30 derivatives (e.g., ester rapamycin derivatives, e.g., CCI-779; COX2 inhibitors, 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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thalidomide (see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement),
S282) and thalidomide-related drugs (e.g., Celgen); leflunomide; inhibitor of
plasminogen activation, e.g., tranexamic acid; see e.g., Arthritis & Rheumatism (1996)

25 Vol. 39, No. 9 (supplement), S284); cytokine inhibitor, e.g., T-614; see e.g., Arthritis &
Rheumatism (1996) Vol. 39, No. 9 (supplement), S282); prostaglandin E1 (see e.g.,
Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S282); azathioprine (see
e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S281); an inhibitor of
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30 tyrosine kinase zap-70 or Ick); an inhibitor of vascular endothelial cell growth factor or
vascular endothelial cell growth factor receptor as described herein; an inhibitor of
angiogenesis as described herein; corticosteroid anti-inflammatory drugs (e.g.,
SB203580); TNF-convertase inhibitors; interleukin-11 (see e.g., Arthritis & Rheumatism
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25 IL-21/IL-21R; T cell and B cell depleting agents (e.g., anti-CD4 or anti-CD22
antibodies); small molecule inhibitors, e.g., methotrexate and leflunomide; sirolimus
(rapamycin) and analogs thereof, e.g., CCI-779; Cox-2 and cPLA2 inhibitors; NSAIDs;
p38 inhibitors, TPL-2, Mk-2 and NFKkb inhibitors; RAGE or soluble RAGE; P-selectin

or PSGL-1 inhibitors (e.g., small molecule inhibitors, antibodies thereto, e.g., antibodies

/)

30 to P-selectin); estrogen receptor beta (ERB) agonists or ERB-NFkf antagonists. 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., pS5 or p75 human TNF receptor or derivatives thereof, e.g., 75 kdTNFR-
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azat hl oprine, 6- nercaptopurines, angiotensin converting enzynme inhibitors,
sol ubl e cytokine receptors and derivatives thereof, as described herein,
and anti-wohbmmoseery 25 cytokines (e.g. I1L-4, IL- 10, bky 277 ).
Preferred exanples of therapeutic agents for nultiple sckeﬁégﬁgﬂaﬁgf whi ch
the 1L-22 antagonists can be conbined include interferon-(3, for exanple,

| FNb-1a a : : ' 147D S i.Nhishl , ~TINF
bt bi ¢ or LT D B e R Ot R G RBED® methaphalen HBhORIE: o
Non- i m t i sigliexarHpasycin) aganimlégmtheteof@td. NOCBT7Pr eventing i nfl anmat ory
bowel di seasedﬁr Crohn's disease with which an | L-22 ant]g%fni t can be
conbi ned i ncl ud®OR-HENRG EXARIEHOL agapke AFSTERng QpPIFEFHIE yRItRIscieaesiyy -

corti cost ef,pi dsichCHCh CSPR, ni&y&gﬁa&oﬂ#i 'inélﬁh@%%v\%ﬁégggsﬁﬁ%ggréys,

6- mer captopuri ne; aZathioprrne;, netronidazole, -48

PCT/ US2804¢.92 Gt feroh-alphx Y@ €185 A vondX ™} Bivjgen) anddalesfotonel f Beaadepon™e;
bal sal azi de; antioxidants; thronboxane inhibitors; IL-1 receptor
ant agoni st GhirenfBetlgx); Coplimer baop-arfconssane’s; Taya Pharmageuticahlpdpsnes.

ant i bodi es;__gqr : i nhi bi tors. . | 17

conpounds; h"fﬁﬁ%{bﬁé g%?‘gg%’ é@aﬁé@%ﬁﬁgyﬁﬁgwgﬁf#@ CII@H} Inﬂ% m%&@ﬁ%%a nd/ or
TGF(3 5 cydskiiteshendinpaenicsstesoidbgirédifisol ehed mettpmodisisoland;iakatliopgine;

i nterl eukin-11; glucuronide- or dextran-conjugated_ prodrugs of

pr edni sol ofislophesehasiides SyHesRIING RIEhEEHE; 4ramirRyriding:and ianidine.

h h e . . .. . _ . Lcal s,
Pc. ;1001 a0l Abla8GHHER e BE LR chipblnin it 1L Farthihe e 2!

sl owr el eagttibodies & Gxzdntagonived dfajthierhaiman cawkagseor gtosvth tadtbraf fok exanfyslt,i vat i ng
Factor (PAE):. 10 ciprofloxacin;_and Lignaqcai gﬁg_gg one en’&&gﬁ ment, an | L-22

ant agoni st anlgd- dsHet2i Be-e.dkb7-dbed, dh-1gilhn 1 Lrd 8EME-BLYs di rect ed
at other t i DGE -1 ' : L1 anspl ant
rej.ection g?‘g’gﬁa ’taﬁlé?ihost' | %ggg%k&kgﬁg? g&%@gpﬁgﬁ@g%ﬁg cg@bgrggrwghr for

treati ng atibpdiey endellnyriacermodecnies pashssChE I(CD3WVCI4, GDE,| CP23,/CD28, R

ant agoni_st

o S0osescini RIS 5250 B REBO Y Ao Wl bt o
CD25 (inte i R - . CD4, CD45,
CD28/ CT LA41?1L1%%|B? é%?@%ghﬁ;ho%e&%%%%%s}%@%mggt%foasﬁé%%% ]eSb odi nent, an
| L- 22 ant agpamgtinj mycophenolateanoibiil) &flunomyde;, NSAIBs dior axaneple gibagrofdn,
of t ho. pr GEEREOSIRYOR BRI FEETRIT HesBRaRENetits RIDEORoRdeaaF G PRI ¢ ho.
conbi ned . Rl ' 22 ' ] : ic
conmpounds. r@gﬁg%g&n%%t%%t B%HL%t @%ﬁ@gﬁ%?{ége ‘?co ghgf Q%e‘éfs;w%ﬁ@ﬁdﬁ I ng agents

20 with signaling by proinflammatory cytokines as described herein, IL- If§ converting

“enzyme inhibitors (e.g., Vx740), anti-P7s, PSGL, TACE inhibitors, T-cell signaling

inhibitors such as kinase inhibitors, metal loproteinase inhibitors, sulfasalazine,

azathloprine, 6- mercaptopurines, angiotensin converting enzyme inhibitors, soluble
cytokine receptors and derivatives thereof, as described herein, and anti-inflammatory
25 cytokines (e.g. IL-4, IL- 10, IL-13 and TGF).
" Preferred examples of therapeutic agents for multiple sclerosis with which the
IL-22 antagonists can be combined include interferon-@, for example, IFNb-10. and
IFND-18; copaxone, corticosteroids, IL- I inhibitors, TNF inhibitors, antibodies to CD40
ligand and CD80, IL-12 antagonists.
30 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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fornmulated in a pharmaceutical carrier, and at |east one agent, e.g.,
therapeutic agent, fornulated as appropriate, in one or nore separate
phar macewvo gavs/opusepar ati ons. 25 Di agnostic Assays An expgaphbossfRkiyed for
detecting the presence or absence of IL-22 protein or nuclelc acid in a

bi ol ogi cal sanpl e invol ves obtaining a biological sanple froma test

subj ect a 4 g 4he hi |C Yage) \ a ent
capabl e op H’:?E)A\g)%itentq gécl'ltn P%glyﬁ)fbl’_P%Eﬁ%eé?iﬁa%%gﬁ’u%ﬂggygmaeé| d { e. g?h?ﬂﬂnéeﬂi?x%gnom c
DNA) t hat iemibiiossIll-1 r&2ptop anthgomists;umiti-H hhmonbelopalestbodien fantiAL.22 protein or

et cct | ng OSSO ERGRHOFIeS B ALISEIGR: < Gos IATEIOBY PYEITOI-ERGFU pr bo capabl o
pcrl LS00 AP BORENS: TECRUIGHEr O SEARTUBCEM, -4 218, OGRS E 1O Uy 1 1 engt

| L- 22 riclogtakimsiod agenisth thegedf i€ g., Agedistiagtibediek) pihtetletkinkl INGluchronide- ar f r agnment

or portion of an |IL-22 nucleic acid such as an oligonucleotide of at |east
15, 30, 5olextramconiugatesdt prodmes of Prednisalose; dexpmpihaspng oy budespnide;

speci fical]ly | di ' | GERN$3020 - 5 genom ¢
DNA. O herﬁéﬁ%%éb%‘pé&gﬁ@@ft gﬁg%%egsl?‘?\ﬁctleﬁgag% g%nostoitzéls%gs?says of é’ I nvention
are descr ilhedt sokibld complememirecapet 1a@10; T @elldeiancts, hi.); KloR2refsagé €i N i s an
anti body capable of binding to [|L-22 protein, pre erabI@y 852 anti body with a
det ect abl dn¢sglieine; mgtholsxateantaganists of Flatclet Agtivating Fagtgr P4kt er abl y,

nonocl ginal .; | D& \hady, or a fragment thereof 10 (e.g., Fab or
F(ab') Cc{;%ﬁ‘@gké&%@%d?%&bt erm"labeled", with regard to the probe or

ant i body, is i rhendemhbbdinemeanibs? afitagonistd chdleiused of cantitdngtionbeitlooneast | body
by couplin (i.e., physically |inkin et ect abl e. substance to the probe
or anti bocfg?f_eé’él“h@l?f%lg“tqdrﬂp targely VP}aYﬁ &retgﬁgnﬁg JBEUEP TSRPTSFEby

reactivit %rég% lﬁnﬁ@ﬁEﬁkﬁj (()j;; ﬁ'gﬂﬁﬂﬁosi BREaseS NodLIffRfin %xhﬁ-a%(k) gflagflﬁfsafgpﬁgﬁin%f

indirect la Ing 1n etection of a primary ant y 15 using a
f | uor escenmirlpyeveating axmescEsplansys with ivduchyaraiid2 FHR IRaieh gongst of the iDitatipn obe
with Lotin, such . that it can detected with fluorescently |gbeled
strept avi di*h _befﬂ@b{r@amclu% tgf’ S%F%Pg:s %Fﬁqogwsiagmpmcgﬁég a‘iednf\;ﬁﬁlﬁﬁ%le ti ssues,
cell s and ;:hi [ fid Ak [ : 2 0| j BC 1 j ssues,
el 15 and THELEAE HEPhotiniteioCTo3 AL Eheplin BT Cp13R AN IIEBEA T2ES, of
t he i nvent{O©AM-a)) OB, CIBth, OD2ACTLA4) CDSQ (BRMAandior0CDB6 (BD2).21h genoni ¢ DNA
in a biological sanple in vitro as wel] as_in vivo., For, exanple, in vitro
t echni quesiiPHher gabedipent ap IL122 antegppigiiisivsed rOmUsRALoB Y OIS TNt i ons and
in situ I ¢li ' eV i ar ton of IL-22 protein
L ude et%ég{#eaf’;_nﬁrg&fg%ﬂﬁpreés?ve AdehiR, LRANDICHUESHoHR"A BEERSHS.

20 Another aspect of the present invention accordingly relates to kits for carrying

out the combined administration of the IL-22 antagonists with other therapeutic
compounds. In one embodiment, the kit comprises one or more binding agents
formulated in a pharmaceutical carrier, and at least one agent, e.g., therapeutic agent,
formulated as appropriate, in one or more separate pharmaceutical preparations.

25

Diagnostic Assays

An exemplary method for detecting the presence or absence of IL-22 protein or
nucleic acid in a biological sample involves obtaining a biological sample from a test
subject and contacting the biological sample with a compound or an agent capable of

30 detecting IL-22 protein or nucleic acid (e.g., mRNA, genomic DNA) that encodes I1.-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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| nrmunosor bent assays (ELI SAs), Western blots, immunoprecipitations and
I mmunof | uorescence. hi vitro techniques for detection of |IL-22 genom ¢ DNA

i ncl ude 25v8euéseogd7hybri di zati ons. Furthernore, in vivopcgalyRigdeesmss or
detection of IL-22 protein include introducing into a subject a | abel ed

anti-1L-22 antibody. For exanple, the antibody can be |labeled with a
radi oacti VeTH@hﬁﬁElC%gﬁ]ﬁroBé @a?neﬂéc?orae'il ImpRe ngkg?lbn E-zzsﬂuhulﬁefaclﬁaéhcﬁ%s%t ect ed

by standard 1 nmaging t niques. In one“e bi ol ogi cal sanpl e
cont ai ns pr ougeic acml dcﬁE@iDﬂ‘Kbcrﬂx ohe fragﬁxenlemtposmm} m”czmILAZZt pudieit aeidisych ashe

Séﬁtﬁ?LC%kAawgféﬁuﬁ P o et 150 Sl 220 of AAERosioT P 88 “canpl e

i S a serum gaeled aieall gb%ylﬁﬂmé%rdhlﬁﬁﬁh éﬁé&?dlﬁéﬁ%ffb%&z%m or 00 WO
2005/ 000897 PCT/ USZO 4/ 02083 I n anot her énbodi nent, the nethods further

i nvol ve &bt gemimmig RN Ao Qthed subtalie pribesforsmen the fdiiagmosticoasseys off theuipjention
contacting the SOk trchﬁrsarrpl e wth a conmpound or agent capabl e of detecting
| L- 22 prot ef¥ Benomi ¢ DNA, such that the presence of |L-22

protein, nRNA or Agg f&%ﬁéaa@%lﬁfbﬁda@éﬁgltrgdzz  roldiPis i GhBBPlapARERE Bindheddd

conparing the presence of "I Lr22 prot or genom C in the control
sanpl e w t hIE422 ppotemeprﬁéerablylanaﬁﬁbqﬂ‘yavﬂhndeWﬂlaNedabeé}eA@hb@dlem the t est

| Th for d t th f
PETBLC 1 o BrlERE o Mofe R et pRo Tval AR ittt b b8 paPReR EEEAE S o
conmpoundgor (@ﬁ.epab bEF b')?fc‘&ﬁ%e%ed arfd tbRAYhbeREa kit @garﬂ% el prose bil- 22

protein or in a ogi cal sanpl e; neans for eterm ni ng the anount

of IL-22 i nahfitodyansahendeid eeanpash @fre&QthMtﬂdIﬁomtlbﬁdJ by bouplingn t he
sanple with a standard. The conpound or agent can be packqu'e |n a suitable
]

cont ai ner fife, phiysiceBn hflls.mgh%edet@%@ﬁi@ pahstange tq the preheorapibedy, aywehas kit to
det ect %ﬁ%ﬂ%ﬁélﬁ@f tﬂé‘gﬂoﬁé 6r Atddy %g %%p%ﬁg]wn@ e@ﬁﬁ]] Ogla'gfélﬁ gfagoni sts

descrlbed herein can I'n assays activity,

i ncl udi ng i directpelabele®f Eﬁuhplepbhnﬂireﬁt ¢dbeting hrcldﬂegiete‘ctibmugdnpﬂmaqcmodylg, to
raise antibodies or to elicit_another imrune response; as a.re

(i ncludikly vpiespdBoresgentdabded secppiagy wypdaﬁﬂgn@éﬁhebnaeﬁﬁm%pmé wth
determ ne l@’o‘ﬁnssuglfl b ﬁﬁmﬁlﬁ%ﬁctgﬁ(mﬁ{fﬁm?&cé BbAkd s t&vl&ho%s fluids;

as markers tissues in e correspondi ng pro I's preferentially

expressed ( &bioheical easplet istintended tolindbdetisass, tellsl amd wélagealcflulds elated
differentiation or, devel opnent or in a disease state); and, of course, to
i sol ate cor fOMKR FWCth%Sc‘é‘?ﬂ Fylissegs, Wlléélﬁéilmdﬁﬂgesﬁﬁi‘ﬂﬁ acfublect: bEkat isn thene

appended examples, ﬁx@ﬁxgﬁ%ff erﬁﬂvégfﬁoa Thd B§H§JdQB dQFtht I!Ldfz BRNABbreffR becul €

I nhi bitors or agoni's eracti
20 genomic DNA in a biological sample in vitro as well as in vivo. For example, in vitro

techniques for detection of IL-22 mRNA include Northern hybridizations and in situ
hybridizations. In vitro techniques for detection of IL-22 protein include enzyme linked
immunosorbent assays (ELISAs), Western blots, immunoprecipitations and
immunofluorescence. In vitro techniques for detection of IL-22 genomic DNA include
25 Southern hybridizations. Furthermore, in vivo techniques for detection of IL-22 protein
include introducing into a subject a labeled anti-IL-22 antibody. For example, the
antibody can be labeled with a radioactive marker whose presence and location in a
subject can be detected by standard imaging techniques.
In one embodiment, the biological sample contains protein molecules from the
30 testsubject. 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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25 Any or all of these research utilities are capable of being devel oped
into reagent grade or kit format for comrercialization as research

pr oduct s wdkidz@omof or perform ng the uses |isted above i“éﬁ/ﬂﬁf‘dokm%@ﬁ’m to
those skilled in the art. References disclosing such net s i nclude

wi thout limtation "Ml ecular CI oning: A Laboratory Manual", 2d ed., Cold

Spri Har b d T.
I\/EL: 219 S redg.r Iiﬁgg%tﬂépé%bﬂ\@?ﬁb s [ %;@ﬁo rlﬂvolvgggmgﬁ{ét&é% Zgul ar C oning
Techni quesblologicdctampte fromsscontiel gdfect, Soﬁiact&[gihéc&ntrol&mmm witltla comp&hd - 51

WO 2005/ 000897 PCT/ 4/ 020833 The activit I L- 22 and .anti bodi es of
t he i nventor d&ntsgpab t‘??ttlﬁgiﬁ‘r?@é’ﬁ%tem BRI Lﬂeéﬁml!fy DNd%e sph) thatibeg et hods:

Sui t abl e hout

i tat on T Ehged Werah iy TRNA Rl ERARDR AT (LA Ik HaPedraptic 3. &
Col i gam aﬁdAompam[gJitmmeﬂlencd])ﬂ-ﬂL ZQEprgmin mRNE dvigefibraicdONA M/tﬁ cantret | Pub

G eene Publ i shi n. Associ at es W1 ey- rscience t I n \/ tro
assays fprsaWBE‘s‘@‘ edreiepeeof mpp&’f‘ ggen@quli‘)gx?% tﬁ‘? Wﬁ{ﬁ?ﬁ}%ﬁl c

studi es | FrHiERASibn aﬂ%rehg&ﬂﬁas%s 1&15 for cfértéb@l nﬁuﬁr%#ﬂeser{ég BFTL B8 in a biefogic

78:2488-2492, 1981; Herrnman 128: 1968- 1974, gfL982 Handa
et al., J.sainpleudor cxarﬁﬁle,lﬂiedatbﬁﬂ Bompﬂﬁﬁq laﬁdkdcompomid Qr agentl(®.gl pnmhnot

137: 3494- 35Q 986; 14Q:.508: 5 988; rrmann
or oA boa apible o tetasting HLA2% Profe B G NAS Ao pECAb AT s B |

| Tmunojg Jd%%n%%ﬁﬁg&%%ou%?é? t@ﬂﬁﬁe%&@ s andmedriTH QUm qa}ﬁ?tﬂéﬁﬂo&fi’gg 1985;
Takai et a I mmunol . 137: 3494- 35 1986; Bownmane . Virol ogy
61: 1992- 19[9,822 1nTh6<wm;de v&athaslandlaldniﬁmlconip@ﬁn&@ﬁa@hﬁcmﬂl%&ckmdtmgnol i et
al ., Cellular, | nmmunol o 9,133; 3 7 341,. 1991; Bro

153: 3079- 39520l gepyainensthe Kit ¢ag fu wmp&&m&a%q%&m i deegtponses
and i sot yge.- Wbl 80nudMbhgh Wl identify, anong others, proteins that
nodul ate T-cell dependent antibody responses and that affect Thl/Th2
profiles) include, without limtation, those described in: Mliszewski, J.

| muno 44: 3028; 3033 1990; and Assays for B cell function: In 20 vitro
anti bo nd, J.J. and Brunswick, M In Current Protocols in

| munol ogy. J. EpR. aeatagféaistsq&@cr%a heNéit czh B used i askayd 8- d&ﬁannﬁﬁmaoméltcﬂy and
Sons, Toronto. 1994." M xed | ynphocyte reaction (MR) assays (which wll

i dent i fy, astvityy imtleding in a panst ef nmlttpﬂmprogeermefpahehﬁthwghputamebmnmoralamd CTL
responses) t hose

Pr ot ocol s ainhg?#}ﬁﬂ%otpvglﬁlft] O%%th%ran%ﬁunr}gt ast@lgﬁg gﬁa reagercljt (s ncliucfl)ng the rfabe frent

reagent) in assays designed to quantitatively determine levels of the protein (or its

20  receptor) in biological fluids; as markers for tissues in which the corresponding protein
is preferentially expressed (either constitutively or at a particular stage of tissue
differentiation or development or in a disease state); and, of course, to isolate correlative
receptors or ligands. The methods described in the appended examples can be used to
screen for peptide or small molecule inhibitors or agonists of the binding interaction.

25 Any or all of these research utilities are capable of being developed into reagent
grade or kit format for commercialization as research products.

Methods for performing the uses listed above are well known to those skilled in
the art. References disclosing such methods include without limitation "Molecular
-Cloning: A Laboratory Manual", 2d ed., Cold Spring Harbor ILaboratory Press,

30 Sambrook, J., E.F. Fritsch and T. Maniatis eds., 1989, and "Methods in Enzymology:
Guide to Molecular Cloning Techniques", Academic Press, Berger, S.L. and A.R.
Kimmel eds., 1987.
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A.M Kruisbeek, D.H Margulies, E.M Shevach, W Strober, Pub. G eene
Publ i shing Associates and Wley-Interscience (Chapter 3, In Vitro assays

for Mouswdaoemboesyt e Function 3.1-3.19; Chapter 7, |m@b§ﬁb‘£}02§§3§dl es in
Humans); Takai et al., J. [Imunol. 137:3494-3500, 1986; Takai et al., J.

| munol . 140: 508-512, 1988; 30 Bertagnolli et al., J. Inmunol.
149: 3778- 3783, Hdeiviee Bﬁ'mm%n&ghi BORRRBPURN v AN Say, WhioD ofict hnchlent i Ty,

anong ot hers, proteins” expresse y dendritic cellsthat activate naive
T-cel |l s) |bmhca$ered\hytth@fnlldwmgtrwthodm t hose descrl bed in: GQuery et al., J.

| munol . 134:536-544, 1995 | naba et al VO /000897
PCT/ US2004/ 020% abl%@ﬁéarysﬁ%‘h’éﬂmﬁ)&af)ﬁﬁl%“%?? ’@853’ mfééif ﬁg% tonia et

al ., Jour nghition fH&ié‘Qés@ﬁBed ﬁﬁ”Clﬁ%?]@PWc%ls ﬂﬁﬁénurPowggaﬁ%yqt Eatoligafour nal  of
Experi mental Medici ne 182:255-260, 1995; Nair et al Jour nal of Vi r ol ogy

67 40625 4089/ Km%pek-lllhl'ﬂgl\/&rgldies ESﬁ.lSélmv:@h P6atroa, Bes GreegPublishing oni a et

N f EXx 1 5-1264,.5,1989; Bhard t
' Jour nbsogpeer R MR oferaaltics SERGIo 13 §3Ta e e MoV ERERGEL o
Jour nal of pfa¢Rek BWI@'C%%CI' Bembdal08i8 bnfkdd in %R%nsﬁswﬁm{n@taj yrBhocyt e

survival /apoptosis (which will identify, among others, proteins that
prevent apSal.dwiad. %thSAs'lﬁpM%nZ@Qew&lnﬂhmnam ehald Jprlmmuml that regul ate

Dar oynk! col o088 19T 182: Bpnih &ty Fiiinel 4ds 13b4d372 LRSS TRGT B AL
Leukemig 7infiasdd./37: 314@333500@98525{6@1%% alal]). Imibane1e 14035682812, h1983; 1945- 1951,
1993; Itch et al., Cell 233-243, - 1991: zacharchuk, Journal of | nmunol ogy

145: 4037- ﬁmamcal BmaNaétAaad Sci. @,%o?%% -34923 498 B FerrmaypEt albk czyca et

al., Interpation y

prc')tei ns t rka# %ﬁﬁtg@gr f@@%g&)ag%a“' %ﬁ%’ g’?ﬁ%ﬁﬁgﬁﬁ léﬁ%fﬁgg f?l&grrent

i ncl ude, vutahomlmhiuﬁbl 61317@!4941350661986-smwﬂneﬂbt|an T Alitdlegy 6€1:1992-19981 ood
84:111-117 1994 Fine et al | ar | mrunol 03{6155 111-122, 1994; Galy

et al., Cidetetes; ﬁmm@mﬁé)@él%b?&ﬁ Bertagnolli pt o Cellilar Ingwmology . USA
88: 7543 75310000, |MOHIYBLAY PUCTE Suh R A4RAI R 1y above desor i bed

screeni ng assays ar I"h~an appropriate ani nodel , for exanple,

to deternm ne thassald foz atyell-tependédt Ymmahogobilin &ﬁﬁmwam‘lsétw@mm&ngm th such
an agent. Alter natlvelé nodul atory agents are tested in | east. one of

the in vitdighwilkidenti @m%gjgthe@szrm%@dhﬁen@duiateﬂ‘s@eéwqun@f agtibodpf | L- 22
Agoni StS_ ol LALAIRR! 81 eRB TOOTRS bothdsy it fudlwltho R 2irdER ol adBiAgON! St
re by the follTowng o S

can be neas
in: Maliszewski, J. Immunol. 144:3028-3033, 1990; and Assays for B cell function: In
20 vitro antibody production, Mond, J.J. and Brunswick, M. In Current Protocols in
Immunology. J.E.e.a. Coligan eds. Vol 1 pp. 3.8.1-3.8.16, John Wiley and Sons,
Toronto. 1994.

Mixed lymphocyte reaction (MLR) assays (which will identify, among others,

proteins that generate predominantly Th1 and CTL responses) include, without

25 limitation, those described 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 3.1-3.19; Chapter 7, Immunologic studies in Humans); Takai et al., J.
Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988;

30 Bertagnolli et al., J. Immunol. 149:3778-3783, 1992.

Dendritic cell-dependent assays (which will identify, among others, proteins
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
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Assays for T-cell or thynocyte proliferation include without limtation
those described in: Current Protocols in |Imunology, Ed by J. E. Coligan,

A. M Krui shaekesnoddsdt. Margulies, E.M Shevach, W Strober » pCHBs20
Publ i shi ng Associates and 30 WI ey-Interscience (Chapter 3 'Hﬁ @/@rﬁg‘%assays
for Muse Lyrrphocyte Function 3.1- 3.19; Chapter 7, Imunol ogic studies in

a5 | g e Modiing 113095, 1A pheripl L SR BEENARRGES ©

SCTT US20041 0 Q3080T-5619, db95; Forkidak ar all, rrmmaﬂ | I pR3RERETMbbinel BR1S5-260,

Ber t | t | 149; 3 9 t al

e 1o b od v e b B T

prol i forat 984061985 4094 %kat fonta ?@e{ pefinRhral MIGRGHE F60: 120l AR,
ol yc tion

Wi thout limtation, 0se escrlb onal Tce 5 sti
Krui sheels, A989; Mvﬁi)evaalc,ﬁpuﬁal\bf Clmuﬁhlrlnmtlgitromt 94¢:39'8-807, 1992wl Inglya et JE

Col i gan eds. Vol 1 12 1- and Sons, Toronto. 1994;
and Measur Shelormst ﬁﬂ?éﬂ‘ n1t7é433 gggOSchrel ber R D. In Current

Protocols in | - V 1 ohn

Wl ey and Sons, %Q@n? gmyn%ggiy@e%hg@ a@gﬁ s &lh“gﬂ ??lelrdg??f nmgglzg &herl,
differenti alpmlelnmﬂlahpnmemrapogbms aﬁm:lsuwmphgqmnémqtmn and Iphﬂemadlad:c@ﬂam t hout
limtation, ,those described jn asur nt of urra an ri I nt erl eukin
2 and Inter ﬂ)@ukh%m?wﬁepﬁfaﬁwnc%%b \tséhﬂugﬁnﬁtaeon @Fbe% S TRRrZY YRR IFF ont
Protocolg i Sons Tor%fﬂyl?; #955868 al99§0bb&§§?ca9é#§1 IE{éﬁh(eﬂaldOP65@630 1r9@33 12, John

Wl ey an Vires et al. . Med. '17371205- 1211,
1991; l\/brealﬁ}oed:zyadtetal IEncNattRﬁs&r&%SS 694)5—&5%,, l%ﬂtoh@eb;ﬁdlg@%bﬂﬁal , Proc.

Nat| . Acad 3 2938, .19 f mouse and human

i nterl euki n1§§ 'zﬁﬁuﬁlﬂﬁ@k 'f% éB'F‘i‘w &GPt E{S & 45:@%%@@ aF’J E. e.a.

Col i gan eds Cyyghetdy 91389168@7 ]19535G5ncz§&@al \%{eﬁi/atléﬁﬂ Jogitial oﬁ@ﬁ&ﬂégy 1991,
Smith et al.,” Proc. U S. A 83:1857-1861, 1986; Measurenment

of hunman | ntlehI0endid] h99121 - Bennett F.., Gannottl, J., 20 dark, S.C. and

T , I'n Current Protocol ds. Vol
1 ppe 6,15 1 JonASREY BRAIRR HRUSRERY 68 TAALAFBRERE Fhpuse and

human Inter |d€vl%1bﬁné%t1nc@icﬁar withbas hrﬁitatlo@ 81080 8dstribelt in; Qnﬁé%eta? Blocand Turner,
K.J. In Current Protocols in Inmunology. J.E. e.a. Coligan eds. Vol 1 pp

6.13.1, JohB4illdy7, 1a%; Bowst alrdCelvay Imbemologyd SAdd AyI92f 69947 Galy ét at| one

LT oot apc. PIR 1PERA TR, b ol oy biee et BRpd 58 DR w7 IR LSS T9002 e 1 ng
gggu :‘ g;gt : gn ana1sanl Rty e QLA BY thdWbovélBesciibbd Sdtberdihfhdsajd £8 testdose

20 in an appropriate animal model, for example, to determine the efficacy, toxicity, or side

effects of treatment with such an agent. Alternatively, modulatory agents are tested in

at least one of the in vitro or in situ assays described herein.

Assaving Effects of II.-22 Agonists or Antagonists

25 The activity of an IL-22 agonist or antagonist can be measure by the following

methods:
Assays for T-cell or thymocyte proliferation include without limitation those

described 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

30 Wiley-Interscience (Chapter 3, In Vitro 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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Current Protocols in Immunology, Ed by J. E. Coligan, A M Kruisbeek, D. H
Margulies, E.M Shevach, W Strober, Pub. G eene Publishing Associ ates and

Wley 30wmb@ssoisence (Chapter 3, In Vitro assays for Mgsgsiooipigsyt e
Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7,
| munol ogi ¢ studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci.

USA 77: 60 1980 05/ PIR8YZ:
PCT/ uszoo?ﬁ1t 32’0 %%ul Ear unwéimmm%%l%ﬁg%gﬁ?f%%@ 12‘QTakm opmol

| munol-.  1BH:-BASHT88019921 B8Gmanak al., J. hrmmhol, 132: 1766161, 19940: 508- 512 1988.

This invention |s f ther | 1 us ted n-1i The
colnt elnt\s/ o:‘ al SSF%%J fg}l,t@@lgle fﬁt&ﬁpgag ﬁfqré{f’? *J;?B egn? @%Eﬁ%@%‘?%ns cited
t hroughoutcell b?tlérnﬁi@gﬂek ﬁ@lddenwuﬁéumﬁinlta@% {hog &@a@mqﬁ Polstlonsl T 8d1E

i ncorporated heréin reference. EXAMPLES Exanple 1: Identification and

charact®ri s:mmulememlen@( ALM. 20d Shevaoh NG Ile Guirngat Bn‘ot@w prlswontolagavent i on

Lo the. ol e ke R are Lobareds? 24, dutn VAR md S48, ¥imla thdk i o
library mageadutdfent Bf 1085y irfhudedn M@érféi’oﬂ\t t $cHgibér, ROOIHY @uielerhd F381005T HOW

derived dendritic cells. The. EST was id ified using nethods which are
sel ecti ve Fonunobigys] BnColigangds<¥olet ppi 6% bibefi.fJols ¥éilay and Jems, Tagonto.

5, 536, 637) 4The muri ne EST sequence was used to isolate a full-length
murine cl olngg fromthe same 15 cDNA library. Analysis of the sequence of the

nurinej@l one rexeabefbrpralifeiatibh aRd BiffeRdiiiati MY Retndtop et Catd Ifmplofdidticl0) . I'n
order to isolate a human honol og of the nurine clone, PCR priners were

const r uct extllp azcéluieuwhomtﬁenmaé@mothow deskbed inl Measisejnenid Huraan anddvisrne

honol ogy t [ -apkifi on a l'i brary
derived fr@ﬁr%wg\%l&%teglwlﬁﬂ P@B ﬁ@h@% Mé 8%‘2'@%(3%11)!%&1 S:“Erﬁﬁct of
signifi CanPro%ci)% zn%@iuﬁélogﬁqf EE*&GCOEWICVOM pp. [6e3. PGR. p2,ehe tvikeyrahidr med
that it was a honol o e mnmurine d i gonucl eot i des were construct ed

ot he. SenscRonsy 19906 d dg‘dn@s @tlalhlrrﬁzw . Mo 741405 230y 1091 M oron et

full-1engt 0, h | -1 ength human
cl one, Tlgnc]?at ng t@o @sz é%ﬂﬂc%rg é\égateﬁc }\Ial A%%d se%re%tﬁj protein (also
referred tg80:2991e29383$983 Mea@l&eniéhpéf&h&)se afd Ahinah &int@ﬁledkﬁrSG amMorden?RlL. th

sequence indicated that it has about 23% honol ogy hl L- 10. Based on the
putative ¢wrertiptasplidt fiynumealpgs Jithe.pCaligan eds- e)lﬂrdm p$.1-Adel.Jelen wi t h

anal 00015 §l5 W8Sl Y5yl 0B SHRRSFR, Bk \GA MRENED Pt er ol g
to 81, andgF:1&aM-185d| t98H; Mdsiitemedi’of human Interleukin 11 - Bennett, F., Giannotti, J.,

20 Clark, S.C. and Turner, K. J. In Current Protocols in Immunology. J.E.e.a. Coligan eds.
Vol 1 pp. 6.15.1 John Wiley and Sons, Toronto. 1991; Measurement.of mouse and
human Interleukin 9 - Ciarletta, A., Giannotti, J., Ciark, SC and Turner, K.J. In
Current Protocols in Iinmunology. J.E.c.a. Coligan eds. Vol 1 pp. 6.13.1, John Wiley
and Sons, Toronto. 1991.

25 Assays for T-cell clone responses to antigens (which will identify, among others,
proteins that affect APC-T cell interactions as well as direct T-cell effects by measuring
proliferation and cytokine production) include, without limitation, those described 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-

30 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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30 Anal yses of databases revealed that IL-22 also exhibits simlar |evels of
honmol ogy with [|L-10 of other species. -55 ~I WD 2005/ 000897

PCT/ USZO(W()Q&Q&)&@;WThe nucl eoti de sequence of |L-22 as Pfi@ﬁ%ﬂﬁo%zdi% er m ned
is reported in SEQID NGO 1, and includes a poly(A) tail. The amno acid
sequence of the IL 22 proteln corresponding to the foregoi ng nucl eotide

sequence | | BN a f IL-22
protein Cellﬁ“'l]lr Fl nes Whl E:}Wgsﬁébp éxplf(aésegalgﬁdﬂgjgglr@f éﬁlﬁzli%?engtqgé(? (ﬂ%l
pr ot ei n wegtenl.c§.datnashol. llletﬁOﬁrﬁQetQSSng CHO cells with I1L-22 cDNA in

appropriate expr ession vecto ﬁ Transjently transfected COS cells using
appropriate |L This RyeHHeR & fHFf %HFW%@e%%#mﬂgééx%P ik Ehg gongentsyy ot ei n
for analys rcially

vai | abl o 1 FEERRE et R Carllo BRI POl bk Mo AR IR 1 C

expr ess5| Lappli2atiear, as oleHes thexdSegoenverl-istinigf Qﬂeﬁhgorﬂ@h&dmerdimbyftefgrehcﬂ es in the
cell culture nonolayer. Media conditioned by transfected COS cells was used
to denonstrate cytokine-like activity of I1L-22 protein. Wstern bl ot

anal ysis of cell |ysates showed thaEXﬁ/ﬁgI?S beconmes phosphoryl at ed
(activated) in a kidney mesangi al tissue-derived cell line 15 exh|b|t|ng
macr ophageEkarkpledual Identficdtivh@nd Sharseterizdfionwiiclone “Bt-237 (2000) J. of

| | 164: f th Il 1 d Lyi db
1257 exbr es; AcpalueleotineBEGaPRRR prrsdondrs bergentsedds slons e Bhacced 1n
non-tr3psf efngdr - %ﬁ@élh@?%@@rmﬂg% IHe§81&in¥ hdthdd: - AR B P'was

El ectrophoretic analysis o protein (derived fromthe transfected CCS
cel | 20 |identfictibfromi dosuriteecIdNA)libranyimsadediom kplenodytesectivaied withodt ei n exi st's

[ f Tr eat t . of -deri -22. th
N ol ycangs GO opte BRBET bpes SencEine e, YRt o dRRBS8 il Eitods ponai ng
to the hi obfih FPRILIHY FRDNAL RRIng/TlERA &ﬁbtem‘f'?kéih[yli PRERLES,536637)! N

untreated IL-22. This is consistent wth proposed glycosylation events
whi ch nmay ‘Sbeomuriae ESﬂ“eseguctnae wae up¢d to ndodate glfuylrbdmgﬂamunne slone frondtbasathie ed i n

the 25 ci.d sequence L -22 ( no acid resid 54-5 68- 70,
0795, 1anCINR HSrao KIabE SihREsabf oot o PRERE FIoh B eHed AT tot e i ne
that the I\h(grﬁ&ggglt@m@gﬂ maﬁ I1®)! L- 22 protein begins with the residue at
poSi ti on 34 of Q ID NO 2 (alani ne). Expression vectors were created which

fuse a "6x hist Imndeftodkﬂatniaﬂgamaaglomodbwﬂ?chmueipbpme PGR prime3dweiee

N-term nus_of t t pro The a IS given
n SEQ 1 oftermici e ebon eePh fF fis Tapinr eabiie duf quted forologsd L
10. Use of such primers for amplification in a cDNA library derived from PHA/PMA-

20 stimulated human PBMCs produced a PCR product of significant size. Analysis of the

sequence of the PCR product confirmed that it was a homolog 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
25 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.
30 Analyses of databases revealed that IL-22 also exhibits similar levels of homology with
IL-10 of other species.
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MKFLVNVALVFMVYI SYI YAGSGHHM MGSGDYKDDDDKAPI SSHCR) .  These tagged constructs
were used to create stably expressing CHO cell lines and -56 WD 2005/ 000897
PCT/ US20@¥0 0aa8G397 t r ansi ent |y expressing COS cel | |ineper/iigsyol/gfigs3dr ovi ded
a conveni ent neans for detecting IL-22 (e.g., anti-6xhis antibodi es;

anti - FLAG anti bodies), and for purifying the protein fromconditioned nedi a

(using Ni +2 resfH@nuci@'égF?se}c#négt% et id§ ggﬁeﬁw &agﬁagnwissrep%@a iﬁrsgag %ﬁ -

1L-22-expressing COS ¢ nes coul to In e Stat-3 acti

MES- 13 celNG:1, Suhipahids®a poly(A) taf2 TidRisinb raaidssequepics of thedd+2%/priotain Thl and Th2
cells (see, for .ex | e, Syrbe et al 1999). Springer ] S,in

| unopat WBFSWP%i%@Eﬁ%WWC%%S UERfSSP &?&W&ﬁ”&sﬁw “svel of
expression of I1L-22 in activated Thi cells than in activated Th2 cells.
Anal ysis of 1L-22 nRNA was acconplished with RNAse 10 protecti on assays.
Ther ef 0F e Exa Ehptagtenization | 2D prot

specifically by l + T cells. Exanple 3: t abl i nt of 11L-22

T Econbi nant” ad RIS DLl HaRY SRR e edh PP anoe eV EeARdy i 12
muri ne | L-v33rdnflebting CHCP 61" witeH-92 EDXCinQppelipaiafd dxpeesbioRders, 2m L, 22 wi th
EcoRl and Nod, and Tigating the 1.1 kb m L 22 cDNA fragnent with EcoRl and
Nod di gestlaansieislydvansiesteddc®$ cellsdisitig appropriatédili-22 expregssmrveriogbhays been

tein (GEP t i ved. by, di gest i EGEP- ONTECH
obor at or e 19 ake 11252 pHiGindSY 4akfi YR MR ariompn{fE0E Mg e £cep
into ti® 20neeatlaBddviiRblSLipefetantieOreaget 1GibB6}. NnkRating i CONGIIS whidhl f i ed by

extensive restriction digestion analysis and sequencing of the cDNA inserts
wi t hi n t hexpreas Hi-d2 werx pbsesendde nomfmiferanljrdetaghy, ferminghetesicHe gHeulivteven from

cyt onegal Qvir .' ' r| t nd ephancer. Ad5 El a
ol oteq ( cuiiyer Mekid CRAHAGE ks Bahortcrf COR Rl SRL bR BRERRAGHE ™ 5
r econmbi natdyfkinelike AtivRR of MH2LYpr&Bial Wektein blsinaxlysie lof céll ieatedshowBaaprbi nant

adenovirus_ virus was isolated and subsequently anplified on 293 cells. The

virus was State} becomes Phosabiopyleted fastivafed)da o kidney meseagiakijssperderyedicel ding

t hawi n The: Vi rter . a1: U A by .t ' i
centri ung’%l ﬁ‘é’#“%’%&%ﬁ?@éﬁ% dé]fléﬁyz(g%é%g?é’l S%g‘tﬁ% gg%lhr%?élc &pg(?)ffg?fed sal i ne
(PBS) pH Tmdusiboloss.16EAIRI4\1BNY) whoalex postre ¢fl thsteselllto wasliachiditioned by B0-22-
concentration of 10 % and the virus was stored at - 80C until use. The virus
was char &pessing gellsy Innaddites phasplarylatien of 3fatd dnimdussdiguensteansiesfgd uni t s on
293 cell S, co®d ﬁh@ﬁé@eateﬁ%&tﬁrxiﬁﬁﬁﬂfuremm s and PCR anal ysis of the
virus and sequence

Electrophoretic analysis of IL-22 protein (derived from the transfected COS cell

20 lines described herein) indicated that the expressed protein exists in a range of sizes.
Treatment of COS-derived IL-22 protein with N-glycanase prior to electrophoresis
results in a single band corresponding to the highest mobility (e.g. lowest molecular
weight) species seen in untreated IL-22. This is consistent with proposed glycosylation
events which may occur at the putative N-linked glycosylation sites identified in the

25 ' 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

30 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:
MKFLVNVALVFEMVVYISYIYAGSGHHHHHHGSGD YKDDDDKAPISSHCR).
These tagged constructs were used to create stably expressing CHO cell lines and
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anal ysis of the IL-22 coding region in the virus. 57 WO 2005/ 000897

PCT/ US2004/ 020833 A single dose of 5 X 1010 particles of reconbi nant

adenovi r wip fasoebserg M L-22 was injected into the tail veefu@oleiipdse C57B1/ 6
m ce, age 7-8 weeks. Control mce received an adenovirus encocfl ng GFP or
PBS/ 10% gl ycerol. M ce fromeach experinental group were sacrificed at

various ti | st LAjeecti.on, -9 | m chem stry
anal ysi s bﬁgﬁ%ﬂ%é}?@%ﬁx@){j@é % 1]515?'3?‘ E[:ag?)@ E@?Eér&e)A g&hfl%g%:aﬁ%g@?éﬂ ected via
retro- or bidetdctifg MU2240d., AnfilGxheyntiBbdiesy und-FLAKE entitrydies),mnd fenpuritiiagthesmear s.
Ti ssue was harvested, fixed in formalipn, and stained with henmatoxylin and
eosi n for MPEiisemconditipned mediapsing NG~ r9siHBM3R b2 nreteirpuyitied bythish e

i mmunol ogi $90 - i j i 4 ) : xt by
Vel i neraaist SEThR2ReriiRe GFS Gell M hiRgheR ] Balkd SR EAHEYC *
vect or $asMESsKEdells. express a cDNA of nurine IL-22 in 8-week old C57/ B6

female mce by injection _of 5x1010 viral particles either intravenously or
subcut aneous!| y. CoBRarsen ©8 IheZenBY Asanserinie Bxackvatpd Jihd and Tagypellngsee for

i njection 0 e i ' bHet eonly or with
adenovi rus&gglggeés |r?geggr’é£§199;)f‘g‘é%1%gésrc%t9’? aﬁ%%t@%ﬁ% 3@"%‘?%%% ng] and 14, it
was not ed intighted haubsianiallycighed lavel aftexprssibyy of IL-02 ighdtivawdrFhlsdelnihfancant | y
decreased in the mce that expressed the viral nurine IL-22. _Absol ute nean

wei ght of ingRdvaied Eahceliss Analysiseldl-ZmBAA was agremplishsd wWith BNAsewer e
[ighthy i i th
wel 1Y) HERERSFREN, Milortiors 31 Al ARoAANEIE dn'Rlpyd Sl teobdle | Yoy e

7 and 14. shecifingtyelmys®hl CD4+dhegllsaei ght and  enl argenment of the liver were

al so observed. In addition, there were a nunber of hematol ogical effects
that were apparent on day 7, including decreased erythroid paraneters, red

bl ood cel l%ﬁ’fﬁé?ﬁ heaRel QRiiin: G2 RRGHEhovidRERER il Ml ive T 2KeEN
together, Tndicated anema I n the ani nal s. FUrtner nore, ere was an,

i ncrease iadnphiatreigt.s, as well as an increase in the white blood cell count
due toq.an incrgase of neutrophils. In_Light of these observati here was
no evi génce of 'ghe.gg%ﬁ- ngwr‘gz&@h{@,&) \?ﬂﬁr%rwa}srd&rlaségﬂa{aﬁﬁtn& : @#’F'ects
can be at jhR beweh BLRIERA MHﬁand‘lgéai(i? the1. PRE SAIPL 2> SONASr{Bfert With 1S the

| oss of small nolecules through th ney or 30 gut. Furthernore, there was
a slight deoidaséNor digdstatd adehevinlsyeatbr Aderi 1-2adxodial 1 peenflitoresaenti ncr ease i n

| i d. fibri L.evel s.. whi ch ;ndj f
ohase. r capORe (eI ertesel s denresydieine an e MCEBNTEGR <" hon, e
LCNZ,  PRTNS: B forRisC R, (266 AIBPER ) #ith HcOR) andN1e 'an8 idsBHER thOBERPVAIRNS

i ncl uded
20 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.
AdS5 Ela deleted (d1327) recombinant adenovirus was generated by homologous
25 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
30 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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-58 WO 2005/ 000897 PCT/ US2004/ 020833 | o0ss in body weight, signs of mninal
dehydrations, increase urine specific gravity, a decrease in urine output

and the i ngyeégsehosef renal proxinmal tubular basophilia. b ia
observed is due to increased cell division and increasedi[?ﬁm%g?@fsbg#t in the

epithelial cells of the renal proxinmal tube. The changes detected after

dmi nistrati _ e . e b itvot ]
Scut o phage resposneidE of S 10" pERRbEbiiplaae fictofRly dkab et 0 ="
Medi ci ne 3404Hnjeéted-irtd4he taleRifpbEfemal RCETBIGanicenageri 8 aleeka Camtiol Alideon of

anti-1L-22 nonoc|onal and polyclonal antibodies. 10 Mpnocl onal and
pol ycl onal &AeIVesHaN adenquarus scadiag &P en BRY/ HoElyrerol iicroltemesgeles al so

q bed i . tttrhedl : ; -~
bi i ng- af 1 e eh AP EB0P pRRESLIEER Aol e prREDRILA B 12 0P el
ant i bodi s hditdlogiadl/ aad sERnNS clesmlistr Afalyasbloed wassolidrtakigncpiay plitonat.

anti body that are directed against_ IL-22. Antibodies P3/1; P3/2, P3/3 and
P3/5 are alR9odatascoliastadovin sateq-arbital sipusiandtitferaplia gounts wepe perEprmsd 93,

i vel ANt SR et A e . |
neut ral 1 o1 riead Ecks Tl ARy Qi kiR AREGRAE Wb stpfheli i benflioin o
P3/1 (Ab- 01indrkid forhisfsathBRes. (Ab-02) P3/5 (Ab-03) Chicken Polyclonal

Bi ndi ng Mouse Human Mouse/ Huma Mouse Mouse/ Human Specificity n
Neutral i zi ng Mouse Human Mouse/ Huma Mouse Mouse/ Hwnan Specificity n

Affinityg( %ﬁ @é 0. ﬁ?%%!ﬁo_]lgﬁﬁ #_ ?2 (nM by Biacore Effect in ELISA
Enhancegoi nKE bl 40 alEffeck 1 ocks in based assay |L22R ELI SA;
| L22R ELI SA; bot Theinanksolddical lefectsaf TL-2R iwere invpstigateal ihy metazdah 28fREx1 HyOR2

1L22R/ 1 L10OR2 Cl A efficacy. Good. NA Mbdest NA. Epi tope D stinct from Ab-04
epi t ope Ab-b‘?g ERtaduciqn ot the FONA obmigue Fi-geint HP?‘gpAé‘ ngyjiral vector was

used to express a cDNA of murine IL-22 in 8-week old C57/B6 female mice by injection
of 5x10' viral particles either intravenously or subcutaneously. Test mice were
15 sacrificed at 7 and 14 days after injection and compared with control mice injected with
buffer only or with adenovirus expressing green fluorescent protein (GFP). At days 7
and 14, it was noted that the absolute and relative thymic weights were significantly
decreased in the mice that expressed the viral murine I1.-22. Absolute mean weight of
the spleen was decreased on day 14 and liver weights were slightly increased on day 7.
20 A gross generalized atrophy of the thymus as well as lymphoid depletion (observed
microscopically) was apparent on days 7 and 14. An increase in kidney weight and
enlargement of the liver were also observed.
In addition, there were a number of hematological effects that were apparent on
day 7, including decreased erythroid parameters, red blood cell count, hemoglobin, and
25 hematocrit. These effects, taken together, indicated anemia in the animals. Furthermore,
there was an increase in platelets, as well as an increase in the white blood cell count due
to an increase of neutrophils. In light of these observations there was no evidence of a
regenerative response, which indicated that the effects can be at the level of the bone
marrow. A possible cause for this is the loss of small molecules through the kidney or
30 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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herein described herein Binding specificity was determ ned by ELI SA using
nouse or human h/f tagged IL-22 20 mcroliter plates. Each anti body showed
strong spaz2dosmedsy7 for either nouse or human -59 x-. 0? 52}8%!

+V... +..s-unx v. .'.} ." "Nr+: 4'N aY'.' WD 2005/ 000897 PCT/ U 4/ 020833
IL-22 as shown in Table 1. The neutralizing specificity was deternned by
assessi ng 1bfaGn boly lefgt, Aens Be mdiiidp ALk fidnSlth ks STAT Ipbhiae Bty AL 1 On

nmedi ated by 5 ng/ nmouse or human tagged I'L-22. Enzymne-

i mmunosor bhmeamsalyme @ElplutSﬁX)d the indpction ofirenalproxienal tutdardbesaphdlia: ke t hat t he
mAb P3/1 S - 5 .22- Fc 0 nM.f HF IL
5. Nor edpami olsged i 1?%%3&5%%4 %1%%%?%&%%6%%%@68%}? al so
bi nds nat igpghéllal dl1sSETEhSIAE ﬁrbﬁmaT iRl |ﬁetchﬁr1|§§5@¥t€ct|§§@fteﬂ ddRiaisBafi@fof Wi th an
| L-22 retroviral vector. The IL-22 anti body has been found to have an
| D50 of -IL122navk comsibtens Wity IL-23’ s abititytednduaslap acotelphasskresponse (sgeeigui t y when

bi ndi ng_ st GRE W Pstesdvenkfind 4Brsdiond A AR or human 1122 vas

determ ned using Biacore to be 68.1. nMand 1.51 nM respectively. Under
simlar conditions, the binding affini ty of human IL-22 for hunman

| L- 22R- Fc/HAamphRy- Fdrepasatrancand-ohara 2 anii=lY - 2-monedloral and polgclonals nM
and 3. 37 nml rgsfeectl vely. The experi rrent al conditions used in determning

t hese bin inities are described in 15 nore detail in Exanple 22

bel ow. jgExanpl e Mondeldta®iid Folylondl landBodiEdWer Peepaeseiiny rouliii@r essi on of | L-22

and its receﬁt or was exam ned sem - quant|tat|ve reverse- transcri pt ase

pol yner as énethedalogiesalsa dascriber ipdim instankspesificatign. oF abije beloanitiustraieseho 0
ti . L.-22 R t
ot very 1T BERTTCLR ofRAE ind Rhealitrng o TRGR T aftkionel FioelsF Bl Gog

| ynphocyt exs/r B, P8 aﬂmq?mlasm a%%ldk@ﬁ maromﬂ anfibbiythalireeireeted
sem - quantltatlve RT- PCR shows eceptor is detected at_ hi ghest

levels in acgn@svrMn% f’bﬁtﬁmdé%sp?’/]ar?&/% P|363Amd P?éﬁéx%a sqyrefereed tphoein ag Abest i nes,
ski n, y testis, salivary glands, adrenal 25
gl andsiéz;n pros a?‘%%ﬁl{agrna g{@%ﬁbel it i ne IL 22 receptor shows highest

expression in the liver, snmall intestine, nuscle, skin and ovaries, wth

| ower expression in ki dney and enbryos e8.5 and el9. Exanple 7: In situ
hybri di zat§able ]andn'é‘?f?ﬂﬂhm B ﬂ%ifwlﬁyoﬁffmﬂyﬂd Ei?‘éi!%lzmmthHYQ tu hybridization

for |Ly22protermamd T ecepLURa{MBﬁgdj&%ﬂ A%Nﬁr(’nﬁfv\) of | Polyclonal Ab
IL-22 Antibodies ' | P3/1 (Ab-01) | P3/2 (Ab-04) | P3/3 (Ab-02) | P3/5 (Ab-03) Chicken
' : Polyclonal

Binding Mouse Human Mouse/Huma | Mouse Mouse/Human
Specificity n
Neutralizing Mouse Human Mouse/Huma | Mouse Mouse/Human
Specificity n
Affinity (Kp) for | 0.54 1.51 68.1 0.1
IL-22 (nM) by
Biacore
Effect in ELISA | Enhances in Blocks in both | Enhances in Blocks in
based assay IL22R ELISA; IL22R ELISA; both

blocks blocks

.| partially in partially in

IL22R/I.10R2 TL22R/IL10R2
CIA efficacy Good NA Modest NA
Epitope Distinct from | Ab-04 epitope | Ab-02 Distinct from

Ab-02 described epitope Ab-04

herein described
herein

Binding specificity was determined by ELISA using mouse or human h/f tagged IL-22

20 microtiter plates. Each antibody showed strong specificity for either mouse or human
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mce treated with adenovirus expression |L-22 (AdlL-22) or

Li popol ysaccharide (LPS) was perforned and the results as follows: -60 WD
2005/ 00088 RhoSdee904/ 020833 Table 2 A. Detection of I L- t oki ne mMRNA
Ti ssue Adl L 2o ireated mce LPS-treated mice Liver Day 1!"(:5&59%%4%08??1
cytopl asm of hepatocytes 6 hrs.: staining in cytoplasm of hepatocytes

l'i ghtl i 1 | i ght it 3_and .14: i fi taini
Spl con Daysir2a SEeipn TahER The HeR e Spaeheity et fern RS rRnE B8] on
Heart N A '\Elﬁﬁ%ﬂ' ohe Qﬁimﬂs AHROSTATS Pﬁbﬂiﬁébﬁat%édiat%ﬁ By rsir%samj oG &Pl asm
2 hrs.: stai opl I d

of proximal an - ning in cytoplasm of proxinal and distal
t ubul ar epi himohn biftagged le22. Epgpmedinkedinarnunaesbritant asspyst (FEILS Ahysivgbounds | oop

at corticonedul Lary junction rie | I s .of ti conedul,l gry jynction
tes il dl y BEhe a2 deBiAHrRE pab BeamhP eafihaspo i bEBAE TRt fle

st ai ni ng5i N2Z.¥tQRE a30Pf fdrHEFALD2L Mbreatd, intiddfHon tB9sdolghivhetesdAbinantapl ar
epitheliumand Henle's loop at the Day 4: staining in cytoplasm of proxinal

and ﬁolr ti colddwl mer,b @@Tbmﬂbn?ﬁ‘@llbr@ra@mtedtf?ﬁm chléillllsi?at hﬁvﬁsb%n transfgctad .
\ . , ; B
cor {1 comsaul A Thrcerain i eh bt Ao ibec £ Sulneb Sl BN SRR S o7

Day 14: st abfl DGM an@itd Kriastdichionisteicdly f&blobR S0\t Vit Wwhen theRlyidkald ivm

Pancreas NNA 2 and 6 hrs.: staining in cytoplasmof acinar cells slightly
posi tive Lubkgsenyenjust spfuratingeenditiogs 81 AMlg i n pneunpcytes type Il and/ or

I ntraavegl ar nmac S - S I ) st.al cﬁﬁﬁﬁ 6 hrs.:
staini ngai n cyt ogﬁggﬁ%%&g ﬁ.ﬁf‘g@g h%%lrbt&r Xtc%ﬁ?%&%/\g{g)b% ‘#@ ‘%ﬁg‘é?ﬁa ﬂryzzz?nd 6
hrs.: stai nivagdétBrmtinednsing BizbrectotberosclyiM anh15 10NN tespediioelye Undessifiblder at e
to marked and _Jejunumslightly positive in the intestine nervous plexus
cell s. conditions, the binding affinity of human IL-22 for human IL-22R-Fc/IL-10R2-Fc
complex and IL-22BP-Fc was determined to be 1.48 nM and 3.37 nM, respectively. The
experimental conditions used in determining these binding affinities are described in

15 more detail in Example 22 below.

Example 6: Expression of IT.-22 mRNA and receptor.
Expression of IL-22 and its receptor was examined semi-quantitative reverse-

transcriptase polymerase chain reaction (RT-PCR) in a variety of human and mouse

20 tissues. The experiments reveal that IL-22 messenger RNA (mRNA) is present at very
low levels in human testis, lung, prostate and peripheral blood lymphocytes (PBL) as
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

25 glands and prostate. Alternatively, murine IL-22 receptor shows highest expression in
the liver, small intestine, muscle, skin and ovaries, with lower expression in kidney and

embryos 8.5 and el9.

Example 7: _In situ hybridization and apoptotic stain for IL.-22 protein
30 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:
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5 B. Detection of the IL-22 Receptor NMRNA in LPS-treated mce Tissue
LPS-treated mce Liver 2 and 6 hrs.: staining in the cytoplasm of

hepat ocytves 20w@momb7 ght to mld, nucl ear st ai ni Ng was OP&ffy¢&fafosbsss
hept ocytes, bile duct epithelium and endothelial cells. Kidneys 2 and 6
hrs.: staining was slight to noderate in the cytoplasm and nucl eus of
pr oxi mal le slistal tubular epithelium Henle's loop at the

corticomedul lary junction, glonerular tuft cells, some parietal cells of
Bowman spake aridetectieanvof IBAZ2bCHiokinamRMAl s. Pancreas 2 and 6 hrs.: staining
In cytoplasmof acinar <cells slightly positive Heart 6 hrs.: nuclear
staining was noderately positive in cardiomocytes and endocardi al and
endot helTaksu€€l TS, - 61 AN ZDR&EFRRSO 7 PCI7T USZ0047 020838 ehtbd ndide r €CEPL O JMRNA
I s addi {1 apal [ yDgat eqined i dytopadad df hepaBcytea l 96‘16 1a$. &%linindGn cySdpREMEHhepatogyaN nofdes,

spl een, |and | ungighttoppsiwesi on of | L-22 recepfdightiyaositheldi ti onal ly be
upr egul at ed by| Bays®andaltono spcifirstainingat e i mulne r esponse, such as_LPS.
Final |y| SH#EL] Bays&§ andolfd: digltmeiping @lptrérterikeen) Regativec57BL/ 6 mice receiving |m L-
522 protein i 1 ' ' ' i

sever al [ pHeart nBVA convol uied tubules M ce pMessiving saline intravenouslly

(cont rol_feleup) Ndeponst rated  no positive ciMNegaiveg  These data denpnstrate

that bof A4me [ %yéwfaﬁ%ﬂsaﬁ%vm@é%ftpmm@hwd be |%‘H§Jt§é’6““gdﬂ?ﬂ°tﬂtjs%?f Pr%w&i @i mmpune
respons¢, and %Lé 1 tr| cl‘BﬁaIH’iu r°§’§lﬁ 0 iln an
i nfl anmat ory sté’ J;Eit%‘nj H@:% © tiv °°ft mm ‘?éas LY B 12 al so
be induged fropm, TP |nce mr&é{l%l ?thkqifn %ﬁ pgpm
appear 1o have st if Bplasintatﬁoyﬁxﬁzﬁ%dt SU&QQ éluﬁ fincti r&i!&‘i&fié&ﬂs as

an effe¢tor wi tmtm&malsegﬂle GHRRERG at 2N agbarmwemmﬂms@ﬁm €andas |i S
reinforced by [hgichhasikey pidg@oessi on of . thlereweﬂdamelmcens:\oaasﬁghnptbhwaﬁrateband
further | upr egu] Bidyad: simidyin tywsphibe of prckit@aer of | gositivenf | anmmat i on. Exanpl e 8:
| L- 22 ngdi at ed ohdangeitheliom gene expressi on

rS"'
< vl B

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 1L
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.

5 B. Detection of the IL-22 Receptor mRNA in LPS-treated mice

Tissue LPS-treated mice

Liver | 2and 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 tabular 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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The ability of IL-22 to nodul ate | evels of gene expression in liver cells of
mce infected with an Adl L-22 or Ad-GFP construct was exani ned. 20 Frozen

nmouse | i weo0ds700089day 1 and day 3 post-infection were ppctafshdad@ss RNA
was purifi ed using the Promega RNAgents Total RNA Isolation System (Pronega,

Madi son, The RNA was further purified using the RNeasy m ni kit. Total
RNA was i soI at %@]E gen,

H dden, Ger manﬁj 5 ?Wﬁ%@n% glreeeg%fl g‘% %ng%]s@gé‘ denat uri ng
10 g of toktafna&w}ymph nodd3, spleeti, @sd hing.7 BCprasdibn dDIL-?)MéEEﬁt‘BEéart algrachally i go- dT
pri mer (sy t hesi ﬁ)%l& Geneti cg Institute, Canbri dgf and cool ed on
ice. First %PPIS W?@H%P an {pRate JEFRHE FESHOTe Chtﬁ%édyfsol | owi ng buffer

condi ti ons: I sbad,
CA ), 10mM orT %E‘l%%o nV|tro er%%(%’ggﬁ%sfﬁ%g' ‘*é%ﬁ%@‘ﬂ"%%%ﬁ’%“ nLife
Technol &gi 22 proBin Ilmthazdnoﬁpg $howtd( fawi apeptofic Spielintsdllstin Eevetdl prc(xllma]i t r ogen

Li fe Technol ogi es uni ts, RNAse i nhi bitor. (Amdi gn, A tin, The
reacti on pfYt by eﬂ? IpeyFecei Vi salin Ha}ﬁloélf]?’g e@??ﬁ‘ﬁ?& zed
with the gddidi stﬂhlrfrv%he follow ng reagents at the final concentrations

| isted: 1X second strand -62 WO 2005/ 000897 PCT/ US2004/ 020833 buffer
(I'nvitrogen Lif#h&edataodomypmstrpte that bathdhe cytokine 200 pédepfor earcbe mkiued( | nvi t rogen

Li fe Technql 40 t f E. t
Technol ogi S8y k 5 i amung gpsporsGa el et b Pipaldha R acted i RbetPEERe g 10
uni ts ofg B, &0hiTaBMidh GaReH P TR uh QB SRRNAY rélpold, B092(aK a0 bour s.

During the last five m nut es of e reaction units of DNA pol yner ase
(New Engl aimfuiddiretbSTh1BeVé+ quellshlﬁmcmclddﬂ@dﬁulwesdsmbt apwadwdialvethct randed

cDNA was purlfle t he use, of Bj0 . _carbox ternmnated particles as
Fol Love: bIEseRgt dne meisiEpi B LI batad A AR stieotbuMhipisSfe. O on, bRy ver e
equi | i brat ﬁéwﬂéfreﬁﬁﬁﬁ'aﬂgldhﬁti\%eixﬁrhﬁﬂﬁ%eégoh& Qs ﬁ%ﬁ@me&wﬂkqlséwmﬁ@ﬁ@f at .a
concentration of 22.2 ng/m in DTA. The doubl e stranded "cDNA reaction
was di | ut ethetreceptdri eemistigitinelyrand uithen uptegulotaty an insae iedocer efnd the  bead
suspensi n‘wﬁ@s added to a final bead concentration of 0.614 ng/m . The
reacti ated at roomtenperature for 10 m nutes. The cDNA/ bead
conpl exes were washed with 3001 of 70% et hanol, the ethanol was renoved and

t he tubes were aIIOV\ed 15 to alr dry The cDNA was eluted with the addition
of 20 | of Exampig8 netigied pld 9 geneexmiession for 2-5 minutes and the

CDNA cont 2 ni ngsupe et ;33@ IR Pl P BB
infected with an AdIL-22 or Ad-GFP construct was examined.

20 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).

25 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), S00uM of each

30 dNTP (Invitrogen Life Technologies, Carlsbad, CA)), 400 units of Superscript RT II
(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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(1'VT) solution which contained, 1X IVT buffer (Ambion, Austin, TX) 5, 000
units T7 RNA pol ynerase (Epicentre Technol ogi es, Mdi son, 3mM GTP,

W),
1. 5MM ATRyo 2465/0boso¥™M CTP and 1.2 nmM UTP (Amer shani Phar ' @?")}2 0.4 nm each
bi 0-16 UTP and bl o-11 CTP (Enzo Di agnostics, Farni ngdaF%%IT 00400208380 uni t s

RNase i nhibitor (Anmbion, Austin, TX). The reaction proceeded at 37C for 16
hours. Labgl ed was _ . ified wth the us n .RNea ] agen). The RNA
yi el d was %Kﬁ%@eﬁ%lg%ﬁéﬁ‘ﬁpﬁ‘ﬁsh% té‘?f@gzgém\géﬁﬁﬁ‘fh %Tégndgf%%nt he in
vitro tra ety : f PRIN j Tr i S~ tetate, pH 8.0,
100 mM potn%lfsfés?qgérﬁn g@%ﬁ%&%ﬁ%%gg'%ﬁmgngg' ftﬂlrghraggle?g{%;gdgg? Lg‘% m nutes at 94
C. The fr afjechnolegdies), 2maite &. ENARNastle finvitrogen Lifa {lechnatodiyd)y ardi Wadriitsof buf f er

(pH 6.5 - BEANERTb YR d0RIFSROD PRI 45 0L G2 PRiS. RysREAebY e

| andmar k f : Sabyer. ' ' ifge, MA),
100 gg/gm ‘E‘i‘ﬁ‘fﬁ“?sﬁ% %@?ﬁ%@uﬂﬁ Pr J@%@R‘féﬁ?‘g‘?ﬁé We)d' E%%%ﬁgg?%a‘ggg???‘*y‘f&gt ed BSA

(1 nvi trogeMA)ivwas alldechnol ogi es) and 11/g standard curve reagent (Proprietary

| i b Laogic, -6 2005/ 000897. / US2004/.020833
ey shapPl ! MRS Aouile Sirandi O VA PURRCLNIth (e Yo CHMB8 ort h t o
gl ass bea@frb&@il) Felh}t%ina%d id164 S follbvb:SPY R bf Bi6Mag haftrtesqplyRtiites The

hybri di zat i on I on s renoved to a clean tubée and heated for 1-2 mn
at 95C andlnei, Maotregten, iPA)geste equilibiatgd Hyowashing threedinesovipe 0158 EDTdoindb| e

oo 105) SRR 5 i A 4 PRGBS B o RS “somi
ar a, = -5t 4 , 60mvV
sodi um phogpRAtBactBAM Eldlitteand atiddl cobemenid)ofa0%PEG/YR3NeNaCRtand Bife W t h

rotation for 5-10 minutes. Buffer was renoved fromthe cartridges, and the
arrays wer eeadyghspedsion wwagiaddedia final béad aencenpation pf 8.6ilé mghml.(Ehiegeaction 45C -

rotating at _45- 6 m overni ght. After .overni.ght..d bat i on .t he

nybr 1 di gat MBHTSET SreohSEbdais, O e el PERL R et ea wi e
non- stri ngGashewaith IWOUI 6f 709 RenaA0L, B ARnbI WHORINIVRE &nd YRIBE Wtk Aflowed
fluidics station according with 10 cycles of 2 m xes/cycle non-stringent
wash bubf eto ait dr SThd dDNAweak diyted withcthe addifiord 612k pkeéfchicind] Ttis-acmystatpBas h

buffer (100mM MFS, 0. 1M Na+, 0.01% ween20 and 0. 005%antifoam. The probe
array was /-8hBpubatedsfor dr5minmdesiand thecliN A postaning supermatate Xas Teaeved; on ( 100mM

MES, 1M Na+, 15 9 V. el / C I . ,
(I'nvitrogen Li fle(ﬂ‘l?’Zﬁﬁ@?@é‘?‘é’é&tg%@@%gﬁﬁ%‘%ﬁgé%%‘% &ﬁ%’?r@%‘?&‘é’ﬁ?@w din
( Mol ecul ar (IRTY belatiorwaRR&ontaidd) 1 XAVISuffel (SinbfdnaAnktiy) TXES, G0M0RSIs AT ay was
washed for 10 cycles of 4 m xes/cycle with non-stringent wash buffer at

25C. The pRdbepdymerpse\dipicants Technalegies MadiwnaWiht TP, 1.5mM ATP,

20 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.

25 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 Jandmark features

30 on the probe array (Genetics Institute, Cambridge, MA), 100 ug/ml herring sperm DNA
(Promega, Madison,WI), 500 pg/ml acetylated BSA (Invitrogen Life Technologies) and
1pl/pg standard curve reagent (Proprietary reagent supplied by Gene Logic,
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25C in antibody solution (100mM MES, 1M Na+, 0.05%ween 20, 0.005% antifoam
20 2ng/ M acetylated BSA (Invitrogen Life Technol ogies), 100g/m Goat 1gG

(SI GVA,  Stvo 100stbddgoMO) and 3.sg/ m biotinylated anti -st rﬁﬁ?ﬁg/ 06'46} @sgtl body
(goat) (Vector Laboratories,). Follow ng the second stain e pro € array

was stained again for an additional 10 m nutes at 25C in SAPE sol ution.

Fi nal | t h i th
non-st 11 ngeqetha s BuNeY, 1R ABRHEor Rudoh GATHE Bl MBS 1) ot 1
gene chip sbeédus€FisheafSciomeitic] Pittstuapi, @A)Gltas‘%c o@&\mghtT Mhe hiybridieatieoglaiored a

scanni ng confocal m_croscope and used an argon Qn laser for the excitation
source and ¥igf EnQygdite aﬁl@@@ sehengyreated frytloAnin @b?ﬁ Q'a“@JB’é‘r Qgentrifazed om

wer o anal yo SR’ § EAETE fatofibeoiile s RE ToRa b eBligd ATMFAREER Olind e

Wi th t he5usg4Ki2 @Eﬁﬁlﬂhli Yarfla Chirh Mﬁweﬁq}iﬂmwﬂhlmmtﬂgeﬁammbm
conpared to a tine matched control in a two-file analysis. The data were

filtered wi (hIMNeClepOmM sodiyms phowhate, emM ERdAcandf).P b4 Twoer2(y and incybypg

Pbect basi nght S A GBS0 Rk CRTrR 1 8h T (b I cotBRERRARE. O
present ed betrayy wABDhGbidized With160 490f the hybridiz&ihn. soBhionmt a5 geatr aMsse

expressi on changed relative to Ad-GFP control, with the indicated
aver age- f ol 60 PR AyemighbwATtEppvesRIZht inauhakon theiybeidizatien selpiens wereirameate

expr essiygn Qéd il cbdii %estv!;e‘?@hﬁgd %ﬂﬂh%ﬁﬁﬁsg?ﬁ(%gg%%f Jﬁ&ﬁ:at THE bilad Q&‘rfﬁd%@lé‘ fete0D by

| L-22 of an acute phase response nges are a I cative
of an i nfl amastiedrogingtaflwdics Statibe atdoedihg eithriiOnsicles 08D neix&s/dyl€Ghdn-stAdgdat |-
Ad-G 1 L- 19 19 se J\/buse éf}gfﬁnunber 49

51 52 vg vgvamauf?m[)?g ﬁofoélows@yﬂoraﬁkeﬁpfi? use?f/b BEChan e
1300017C10 Rgf@ogh{@%s% 33+ 40.81%F wken2d ankm%ﬁmow ?ﬁ%ﬂé’%ﬁ? R

anyl oid A, pseudo gene
then first stained for 10 minutes at 25°C in SAPE solution (100mM MES, 1M Na*,
15 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,

20 2mg/ml acetylated BSA (Invitrogen Life Technologies), 100pug/ml Goat IgG (SIGMA,
St. Louis, MO) and 3ug/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.

25 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 (fluorscein0 or 560 longpass filter (phycoerythrin).

mRNA were analyzed on the Murine 74k (Mu74K) chip set. The data were

30 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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SAAl serumanyloid A1 11.9 9.7 12.3 SAA2 serumamloid A2 10.0 8.9 10.3
PRTN3 roteinase 3 15.2 14.3 17.1 SPP1 secreted 10.2 7.8 10.7 hos ho rotein

1 LCN2 | i wacsbs/onoge7l3. 4 10.3 13.3 30AA3 serum anyl oi d 8.2
3R01 GROL oncogene 8.2 5.6 7.2 LY6D | ynphocyte antigen%é”sfé&%‘)g“./@oé

conpl ex, locus D 3R0O1 3ROl oncogene 7.0 5.6 7.2 RAD51 L1 RAD51 Iiké 1 (S
I

S
4.4 3.7 3.8 ( 1 2-2
serine prot easebgyaﬁgﬁjég%%g ﬁllreg% @e} ‘g%m&hgrov&%ﬁﬁgfsrlgs?d 2.7
3.4 DNA- dstiggearei gedlecivhbs cAbrogeombh-aRBPE AT ANOEReohrS), ¥ith tRe 3 9
finding protein C/ EBP , delta NFRSF1A tunor necrosis factor 3.6 2.6 3.0

recept or siigietedmveipgeeldisaangeshows fQysash esimrdo sl HENEESPBONEd BT Ol SH3
Ccentor, SEERESr el (AR Bk oGt e nRbubRT TS

PEX11A per soutsgimae rékpans% Z‘heldhsema‘)?ctfﬁmg@@r@ alsd indicative of an inflammatory state

in the treated animal.

Table 3
Ad-GIL-Ad-GIL-Ad-GIL-
19 19 19
Day 3 Livers - U74v2 Mouse | Mouse | Mouse
- mouse number 49 51 52
Avg Avg Avg
Fold |Fold |Fold
Identifier - . Gene Name Change{Change(Change
1300017C10RIK RIKEN cDNA 234 | 17.2 | 193
1300017C10 gene
SAA-PS serum amyloid A, 246 | 13.9 | 24.3
seudogene
SAA1 serum amyloid A 1 119 | 97 12.3
SAA2 serum amyloid A 2 10.0 | 8.9 10.3
PRTN3 proteinase 3 152 | 143 | 171
SPP1 secreted 10.2 7.8 10.7
hosphoprotein 1
LCN2 lipocalin 2 13.4 | 10.3 | 13.83
SAA3 serum amyloid A 3 10.5 | 54 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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2310031 EO4RIK EST 2.9 2.7 3.3 A880891 EST 2.7 2.4 2.8 (D14 CD14 antigen
3.4 2.3 2.6 Tl netailothionein 1 2.7 2.4 2.9 LINK AM24835 EST 2.2 2.0
MASF7 ranswepiasmos9#d 2.6 2.8 2.4 u erfam | nenber 7 DNq:@@Ugmgmm
cytoplasmc, 2.5 2.4 2.6 light chain 1 SAM serumanyloid A 4 3. . 8
24100061- 1110RIK RI KEN cDNA 2.2 2. 1 2.0 2410006H10 gene RBMB RNA b| ndi ng
notif 2.7 2 8 rotein 3 Rl KE 212.4 1300003003
gene EBPB C%!% 3enhaﬁcer 2.0 %?%? %&ﬁe@t el Eh%g}%gz? beta NIT2
metal | ot hi gnein 2 2.2 2.1 2. RugEiZl 2.0 NN1 anin 1 2.0
2.1 TF2A2 ¢eneral—transeri-ption 2.2 '7 actof—ta 12 H') D-subgnit) | TIHA
i nter al pha [ﬂF{me ni.8 1.9 'ﬁtﬁﬂ‘i’%"@grrec?@&\r/ cRet n |4 267 s 36t r-al)pha
trypsin 1.8 1.7 1.9 inhibit | NPN3 ¢opl astli ¢_pradgression 2.2
2.5 3 UG2¢IBPEST -2.4 -3.2 s@%ﬁmybldpﬂ’rosph ba@ehogdi me5- 2. B.32.]3
- phosphosul|fate | sVnt hase 2 {component
PEX11A peroxisomal 4.2 3.2
biogenesis factor 11a
2310031E04RIK EST 2.9 2.7 3.3
AA880891 EST 2.7 2.4 2.8
CD14 CD14 antigen 3.4 2.3 2.6
MT1 metallothionein 1 2.7 2.4 2.9
UNK_AW124835 EST 2.2 2.0
TMA4SF7 transmembrane 4 2.6 2.8 24
superfamily member 7
DNCLCA dynein, cytoplasmic, 25 24 2.6
light chain 1
SAA4 serum amyloid A 4 3.2 2.8
2410006H10RIK RIKEN cDNA 2.2 2.1 2.0
2410006H10 gene
RBMS3 RNA binding motif 2.7 2.8 2.8
protein 3 '
1300003D03RIK RIKEN cDNA 2.2 24
1300003D03 gene
CEBPB CCAAT/enhancer 2.0 2.3
binding protein
(C/EBP), beta
MT2 metallothionein 2 2.2 2.1 2.3
ORM2 orosomucoid 2 1.7 1.7 2.0
VNN1 vanin 1 2.0 2.1
GTF2A2 general transcription 2.2 24
factor lla, 2 (12kD
subunit)
ITIH4 inter alpha-trypsin 1.8 1.9
inhibitor, heavy chain 4
ITIH3 inter-alpha trypsin 1.8 1.7 1.9
inhibitor, heavy chain 3
NPN3 neoplastic progression| 2.2 25
3
U62673 EST 24 | -32
PAPSS2 3'-phosphoadenosine | -2.0 | -2.3
5'-phosphosulfate
synthase 2
TEMT thioether S- -2.2 -1.7
methyltransferase
TTR transthyretin -2.0 | -1.8
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EMI hi oether S- -2.2 -1.7

nmeth Itransferase Rransth retin -2.0 -1.8
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WO 2005/ 000897 PCT/ US2004/ 020833 BG orticosteroid binding -3.4 globulin

HSD11B1 hwdrosymbsroi d 11-beta -2.1 -1.9 deh dro enase}
inhibitory -2.5 -2.0 -1.7 actorrece for

LI FR | eukem a i

Wory&%gS 2.0

-1.7 factor recfor HPGD hydroxyprostagl and| n-1.9 -2.5 dehydrogenase 15
NAD BG co osteroi d bindi 8 _qlobul by HAL S St i di ne
anmoni a - 2@28@2 0-2.1 1 ase%&%gﬁog one gﬂfg %E% . 2%%- E 3 -1.7
KEGL ki dnejexpresset—gene 4266485 "ST 4—F—1+3-31+—P. 4 Called
Present in V%ﬁe anlumal BSTaxstereld H.I?e;%sogﬁat ed 1 2 prot ein
1300007021 RLK RLKEN cDNA 4 Gbehvﬁm@ﬁW1 geng REQR Irat repenerating islet-
9.8 derivbiFRnouse honol og |eukemia inAibiions4 HSF2H 6f 2.0 | -1.7
SERI NE/ THREONI NE- SERI NE/ THRE@bloKEecehtar
LIFR leukemia inhibitory 25 | 20 | 17
factor recepior
HPGD hydroxyprostaglandin | -1.9 | -2.5
dehydrogenase 15
(NAD)
CBG corticosteroid binding | --3.5 -2.8 | -2.8
globulin
HAL histidine ammonia 22 | 20 | 21
lyase
CYP2F2 cytochrome P450,2f2 | -25 | -2.3 | -1.7
KEG1 kidney expressed gene| -2.9 -2.2
1
AI266885 EST -4.7 | -3.1 -2.4
Called Present in only
one animal
PAP pancreatitis-associated| 9.2
rotein
1300007C21RIK RIKEN cDNA 4.7
1300007C21 gene
REG2 rat regenerating islet- | 9.8
derived, mouse
homolog 2
UNK_AE000664 EST 9.6
SERINE/THREONINE-SERINE/THREONINE- 2.1
PROTEIN Ki... PROTEIN KI.
1300007C21RIK RIKEN cDNA 3.8
1300007C21 gene
CRAT carnitine 2.6
acetyltransferase .
AS2 arylsulfatase A 3.2
2310009M24RIK RIKEN cDNA 2.0
2310009M24 gene
2310004B0O5RIK RIKEN cDNA 2.8
2310004805 gene
REG1 rat regenerating islet- 23
derived, mouse
homolog 1
AW048468 esterase 31 1.8
PAP pancreatitis-associated} 7.7

protein
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PROTEIN KI ... PROTEIN KI. 1300007021 RIK RIKEN cDNA 3.8 1300007021 gone
CRAT arnitine 2.6 acetyltransferase S2 -arylsulfatase A 3.2 2310009M24RI K
RI KEN cDNiW022005/613345009M24 gene  2310004BO5SRI K RI KEN ¢ DNAy /520 4B05
gene REGL rat regenerating islet- 2.3 derived, nouse horrc:?i 0g %%8468
esterase 31 1.8 PAP pancreatitis-associated 7.7 -protein -67 WO

2005/ 00089 S2004/ 0208 z fotrg 6 rel pted protein
SULT- 1 ES%]‘:RS:IS:%(SI’ ase 31 -1. I%gg é?%%‘[ -1.9 di nanet atg -2.0
meth Itrangferase SC5D ster @) -Co-desat ur sl- : ERG3, | del ta-5
desat ur ase . —p—+reeept or
1839995 ESESSI 8 06100251 1193a8R1AN cDNA - gene 3
al ani ne- gl 988852 - 2. 5 EST
GAMT guanidinoacetate
methyltransferase
SC5D sterol-C5-desaturase -1.9
(fungal ERG3, delta-5-
i desaturase) homolog
(S. cerevisae)
GHR growth hormone -3.0
receptor
A1839995 EST | -1.8
0610025L15RIK RIKEN cDNA -1.9
0610025L15 gene
AGXT alanine-glyoxylate -2.5
aminotransferases
PAH phenylalanine -2.0
hydroxylase
IGFBP2 insulin-like growth -2.5
factor binding protein 2
Al647632 EST -2.1
AIB47632 EST -2.1
G6PC glucose-6- -2.2
phosphatase, catalytic
1ICYP17 cytochrome P450, 17 -3.0
GSTA2 glutathione S- -2.3
transferase, alpha 2
(Yc2) '
CYP26 cytochrome P450, 26, | -9.0
retinoic acid
THRSP thyroid hormone -2.7
responsive SPOT14
homolog (Rattus)
FMO3 flavin containing -2.6
monooxygenase 3

Example 9:  Effect of an anti-IL.-22 antibody in an ir vivo arthritis model
The ability of the P3/1 monoclonal antibody to ameliorate symptoms in a

collagen-induce arthritis (CIA) murine mode] was examined. Male DBA/1 (Jackson
5 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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am notransferases PAH henylalanine -2.0 h drox lase |IGFBP2 insulin-like
gromh -2.5 actor binding protein 2 9%647632 EST -2.1 9%647632 EST -2.1

GGPC glu 2 phosphat ase, catalytic YP17 c ochr 50, 17 -3.0
GSTA2 Iutcgltaﬁzlogsrlloem)%7 ransferase, al pha 2 (Yc2) %%”5?8%?@% P450,

26, -9.0 retinoic aci d HRSP t hyroi d horrmne -2 7 responswe SPOT14 honol o
(Rattus) FM33 | gvin. contaipin Ef fect of an
anti-|L-22 anti%‘ﬁ?lﬁﬁﬁ’aﬁﬁ“‘{]uﬁe‘ngﬁﬂéer‘fﬁ‘?ﬂ? ﬁ@ﬁéﬁﬂmﬁ@? the P3/1
monocl onal RadhibROMY Ah BAIEL Edlla B ﬁp%g{sﬁdfe Redrﬁ@ﬂd WREWaQGi&Q&v@J fhritis
(CA) murine nodel was exam ne Jackson aboratories, Bar

Har bor , MaOdeM acrctaxeaméami emuldiffedrin ah Equst pe}um!mft@A Mgrmh)dqntmmga]mg/mﬂ stered
I n, the,_therapeutic

rohlact or th peuti cal.l

Peglorrén b@ Farinip & ’fﬁ qsavt@aamfh% a519 s° f be¥ime rellagegrvasiBleeshsecut i ve
days insa /U r S was

| néuclad W t@uﬁee%ussgg %g%gg{lacg%gﬁﬁgae%%} t0 ype %%/ﬁ(:ﬁgc:’e}rvg% lh%agrr;)nd, WA) .

Bovi ne col higeatintyipdy, it the®asnell thx tmR@ﬂMlutiAﬁ)comlﬂg 260y &fbovine 0. 1 M
acetic acid and enulsified in an egual vol ume of CFA (Sigma) containing

1ng/ i wedingen & DM easbie peidithasihad been mixed Mg iem equgbmolggle@rf Incompiete col | agen
1 oo e RIS el bt Y, 2,
cont ai ni ngc@iges. The GO Protocol is shown schematlcally in FIG. 1.
10 Mice were monitored at least three times a week for disease progression.
Individual limbs were assigned a clinical sco‘re based on the index: 0 = normal; P =
« prearthritic, characterized by focal erythema on the tips of digits; 1 = visible erythema
accompanied by 1-2 swollen digits; 2 = pronounced erythema, characterized by paw
swelling and/or multi digit swelling; 3 = massive swelling extending into ankle or wrist
15 joint; 4 = difficulty in use of limb or joint rigidity. Thus, the sum of all limb scores for
any given mouse yielded a maximum total body score of 16.
At various stages of disease, animals were euthanized, tissues were harvested and
paws were fixed in 10% formalin for histology or 4% paraformaldeyde, pH 7417,
decalcified in 20% EDTA (pH 8.0) and embedded in paraffin for in situ hybridizafion.
20 Using light microscopy the paws were scored on a 5-grade scoring method (0-4) to
characterize the intensity and extent of arthritis. Inflammatory infiltrates were used for
scoring in addition to other changes related to the inflammation, such as pannus
formation, fibrous of the synovial membrane, articular cartilage erosin and/or
subchondral bone destruction. Hisotology grades were determined using readings of
25 individual paws: NAD=0 or nothing abnormal discovered; 1=Slight to moderate; 2: Mild
to moderate; 3: Marked and 4:Massive.
The effect of the therapeutic administration of IL-22 antibody is shown in FIG. 2.
Body score is shown as a function of time. Mice administered anti-IL-22 antibody
showed significantly decreased symptoms relative to mice administered control human
30 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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collagen in 0.1M acetic acid that had been m xed with an equal vol une of
I nconplete Freund' s adjuvant (Sigma). Naive animals received the sane sets

of injectivomgoosnoozes col | agen. The dosing protocol is spewgssmheimis cally
in FIG 1. 10 Mce were nonitored at |east three tines a week for di sease

progression. Individual |inbs were assigned a clinical score based on the
index: 0 = g@araal qvRies hd defative BRRG Sl on the
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pronounced (datgmbesteowmhar act eri zed by paw swelling and/or multi digit
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and paws wentofantibddy dethOfstfatadreedi gmifi€ antlyHiigher negy tatal Bodysaomftbammicteyde, pH

7.47, d | cified in.20% EDTA H 8.0 d dded, i ffin f i it
LT o 2o Aldd gt i SO, (R Bk SR P IO DRB il 7 5
scoring metReda(dr AindiGms FIANRGH kit SarhinGitdrBd 881tid] YaraRd1 ¥ PBRI(dAh nBf thriti s.

Inflamatory infiltrates were used for scoring in addition to other changes
rel at ed to shhenj).nfl ammati on, such as pannus formation, fibrous of the

synovi al menbrang, articular_.cartilage erosin and/o ubch nfjral bone
destruction.  H SHIOMOZFSHPL LGS I BRvsRRive s tie o B aopgalaghc mgmen
i ndi vi dy@l i9aNGwn MAERD 50vifRe ah AR EWBRI AR ficHdS SRMAE 88lierityof disdhke fromaRder at e;

2. MId to noderate; 3: Marked and 4: Massive. The effect of the therapeutic
admi ni st r atpasts exhmined? Thepavs ovtye assigohdahistelogy gade of 0 BodywisleBre i s shown as

a function of tine. Mce adm n:imsgt red anti-1L-22 anti body.. showed

Si gni 11 cantCreReNInE oo BRI 4 teprsPuling BosHSEuTe disemeL FOr B MBS0l hunan

30 1gG or Rih fldabantipédys 6eB0% Hdtea ﬁlfsio@&gtgl gci‘%de%ﬁ)@hyWHﬂé hisouRd0%Uf S at i on of
In

neutralizing IL-22 antibody is shown 3-5. Body score is shown as a

function ofmiceed pdiistolngy gradaief il tAbaut dA%f themice showed adiistelogy grade of

anti bod M~se. adm ni r anti-JL-2 nt i.bod howes -.69 2005/ 00Q897
BT Usala) oouRiAbont SR thedlpicy shisedta R Sndna oE) 2 ol ph e

admi ni st er egdice @R6WEd a hidtold fe 61BS”, ([@ahicdinlectdovith conB@d intfsody absas al so
examned in mce subjected to a separate prophylactic reginmen. The results

are shown iW%smwed abistolegyrgradeef %f andraboui\ % of theamice sheweda Bistadegyr ol

anti body denonstr.at.ed.a _significantly. higher nean tatal body sc n mce
Creatod wi CHAGR0! 1 C-T38 SRBireiRe itk Bl EraR pbRay idss) SBhE 1B
si gni fi cantdhywed a histology grade of “2”, while 20% showed a pathology grade of “3”, and the

20 remaining mice showed a histology grade of “4”. Mice administered anti-IL.-22

antibody showed significantly decreased symptoms relative to mice administered control
. rat IgG1 or PBS (data not shown).
These results demonstrate that administration of IL-22 antibody either
prophylactically or therapeutically significantly ameliorates symptoms of arthritis in an

25 animal system.

Example 10: In Situ Hybridization of IL.-22 Transcripts
The expression of IL-22 and IL-22 receptor sequences in various cell types of

foot pads of arthritic mice was determined. Anti-sense II-22 and I1.-22 murine receptor
30 riboprobes were produced by generating 2 independent PCR products from the
corresponding transcripts. The oligonucleotides 5’-
GACTGATAATACGACTCACTATAGGGCGAACAATTTTGACTCCGATATTGTC
CAAG-3’ (SEQ ID NO:6) and 5’-AGGATGGAGACATCTGACTGCCCTACG-3’
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decreased synptons relative to mce adm nistered control rat 1gGl or PBS
(data not shown). The progression of disease in paws of mce subjected to
t he prophwaedosmoosegi mnen 10 is shown in FIG 5. Mce atpgﬁﬁsﬁgﬂmﬁﬁ
sacrificed, and the severity of disease in their paws exam ned. The paws
were assigned a histology grade of 0 to 4, with O corresponding to no
di sease an I S LNj ed wth
LS22 ant 1 Bony oNCr Rt el ep R Lo E2 R en bl b bk BT C 2096 of
the mce haQAATAIEIGAGCTCGEATATOGTCCAAGHBEQ IDEMO0T) anded’m ce showed a

of "2t A ,

5o g Ty et

grade of 2= ASH is THogee i
For mice i rmfﬁgt:@dawah% AP NG:8) waklusBPzendlRHor a I0ISBOMRS Arikingé ploBEY gr ade
of "0", and about 5% o aga hi stology grade of "1". The

remai ni nj fdlewishPORtamplifisators pwbeewptgentratyd ugingde&sRNAbpolymé@séandsinowed a
hi st ol ogy gr.ade of " {2} whi l e 20% showed a pat hol ogy grade of "3", and the
20 remai ni ngTATRRSCERIMR”A a hi stol ogy grade of "4". Mce administered
anti-1L-22 ant 'R?}?&be%f)m@dz§écﬂi3h$éscv@d§tcbﬂstﬂféferd€l@§ﬁ9ciﬁy LB 1Ewin! |séc§de¥1§'e to

m ce adm ni stered control rat 1gGl or PBS (data not shown). Thesée results
denonst r at entaipdasnEd and pcingtthe sequéndelunder the comod wf di7tand [SPoprapbtgtsdot i cal |y
or therapeutically signi .icanttlﬁlﬁa | iorates synptons of arthritis in an 25

ni
ani mal syst® ucﬁ)?é?ﬁ?l AY-SORYy A B br i di zation of IL-22 Transcripts The

expressi@n of IL-22 and IL-22 receptor sequences in various cell types of
foot pads aiacatifichit@rdiheCzinesTERretTicRethccABidcrgeOBRchba B AcANEhChéa R

nmur i ne r ecepicerTcailctdédoprndresTveEreciredetertrycrenercdtaogréddromtepecment  PCR
product s f riaaCTECACOCTERRGRTHTTQTEATANCTIAGDEAACAEEITCLA gRaci B ok 2les 5' -
GACTGATAATACGACTCACTATAGGGCGAACAATTTTGACTCCGATATTGTC CAAG 3' (SEQ I D NO 6)
and 5' - ASGATGGAGAZARNAGRIEGSeSTHadng sitesAgerin odFA@d (o Theraligoosx)atile§ 20833

(SEQ 1D NO Db Mer e Haed Lot Al Sl 08 iRt SCoRlOfr SR BB oE 2" © -
CACTGATAATAREACHEAETHR TR sk S abbtfar ki S ydehfidabeled probéd WiteNO  8)

were used to generate for "a IL -22 receptor anti sense pr obe. Fol | owi ng

PCR anpl i f imeparehwith sheewsevd adl§eRbialabelingsnixgRoeheNegnostioser ase and in
vitro Lransgelpulon A RoRRal ok Ll AR SEAURIRSS, URFrS RREA piShedsBy Pl aci ng

the foll ow
20 (Roche Diagnostics). IL-22 receptor mRNA-positive cells in the paw of CIA murine

model were macrophages, fibroblasts, a subpopulation of lymphocytes, activated
osteoblasts, synoviocytes and epidermis. No positive staining was seen in the control
paws or with sense probes. mlIL-22 mRNA positive cells were: neutrophils,
macrophages, fibroblasts and Osteocytes. No staining was seen in the paw section

25 treated with the sense probe and the control mouse paw stained with mIL-22 mRNA. In
situ hybridization showed the presence of both the IL-22 receptor and cytokine in the

paws of arthritic mice.

Example 11: Experimental Protocols for Examples 12-22

30 Recombinant IL-22, IL-22Rgcp, IL-10R2gcp and IL-22BP Fusion Proteins
A mammalian expression vector that encoded an N terminal His/Flag tag
(GSGHHHHHHGSGDYKDDDDK (Terpe, K. (2003) Applied Microbiology &
Biotechnology 60(5):523-33) fused to the mature end of human IL-22 (APISSHCRLD)

was transfected into Chinese Hamster Ovary (CHO) cells that were further selected in
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in a plasmd and pl aci ng the sequence under the control of T7 and SP6
pronoters to produce sense or anti-sense transcripts: 10
CAGCCATACAWGT00806083CACCT TTAT GCTGGCCAAGGAGGECCAGCCT T&AGATWGT
CCGGCTCATCGGGEGAGAAACT GTTCCGAGGAGT CAGT GCTAAGGATCAGT GCTACCTGAT GC
TCAACTTCACCCTGGAAGACGT TCTGCTCCCCCAGTCAGACAGGTTCCA (SEQ 1D NG 9) 15 T7 RNA
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oot ovors. £ aninibelon OPIABRCRE) N lheRits atatbiied by Bombirtare SREECD and
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| L- 22 ( APl SSHCRLD t fected i ' t cel |
Lhat wero 1 aptr Lsidal @R S ikhe DhGsropteeTy ETP et iboteed witt | ©
met hot r exat G.N-gn/éaﬁdaéz IFfmﬁtg'rﬁteyht Ci 1K I R8r Sl $18 WSl ﬁggécgia?%fghf)(ﬂata

conditioned nmeédia, a by standard nethods (Terpe, K. (2003) supra;
Kauf man, R. Jotghosad) Methods in Enzynol ogy 185:537-66; Kaufman, R J. (1990)

Met hods jn E 185: 487-511: | | : 988) .Bi g/ T :

6: 1381-51%4215) nzﬁg'rjﬂhgg trpcetinfef §R?’a}ﬂ§r?£¢%?gflﬁddg'sw§§b% 4 ﬁ&?i‘&g{lﬁ’ﬂ’ﬁ‘gxﬁ- Link
Sul f 0- NHS- Bipdts, il TL2RBPES TR F89ralhé D2 fleXBRbAGA ST Siter (FHRFe lonfAaréf or d,
IL). Purified reconbinant nurine |IL-22 was prepared ~ by conparabl e net hods

usi ng an expuewsilgnl.vMangpalianaxpesssion sectarsivese oonsbucied dhat gncade eitbemi nal
HESTFLAG tag, ( CSFBIOLR BRI T 378 ENG TR Y Sehcd BTV 2. (2000) 7
Biol Chem 275(40):31335-9; Kotenko S.V. et al. (2001) J Biol Chem 276(4):2725-32)),
20 human IL-10R2gcp (THDETVPS is the C terminal sequence (Lutfalla, G. et al. (1993)
Genomics 16(2):366-73)) or human IL-22BP (EERCVEIP is the C terminal sequence
(Dumoutier, L. et al. (2001) J Immunol 166(12):7090-5; Kotenko, S.V. et al. (2001) J
Immunol 166(12):7096-103; Xu, W. et al. (2001) Proc Natl Acad Sci USA 98(17):9511-
6) fused to a linker (AGSGSGSG) and then human IgG1 Fc (N terminal sequence of this
25 domain starts at EPKSCDKT). Conditioned media containing each of these Fc fusion
homodimers were prepared from stable CHO lines by standard methodologies(Kaufman,
R.J. (1990) Methods in Enzymology 185:537-66; Kaufman, R.J. (1990) Methods in
Enzymology 185:487-511). Conditioned media expressing both IL-22R-Fc and IL-
10R2-Fc were produced by either transient transfection of the IL-10R2-Fc fusion
30 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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murine IL-22 (LPVNTRCKL). Cytokines were quantitated by Al so absorbance,

using 10 the theoretical extinction coefficient derived fromthe am no acid
conposi t iVod 200500897 and nurine | L-22 separates on SDS- PASEuSslosoRgss 30- 40
kD, either in the presence or absence of reductant (data not shown). It is
extensively glycosyl ated; when treated with N-glycanase, |1L-22 mgrates at

-19 kD, near orTghl Fd fsiol $0 CM wedlquimitfed With ARinfHunm Al sal@vichEIMIBA, 15
The extracel lul ar domains of |L-22R and |IL-10R2, as defined by

hydr ophobi @ing/1 uvg/mdigeat amtichumaplg@R(Sputhert BintathiAssoeiaiee Inr.aBimfinghans| e

wer e const bl ebilte B AP figo AERLeqP ity niH G BRITRARH 1 (7 o1
term nal sBiowehoRséoritss,Yhd Binihant A0 ik dcficshe GRER0AT4R)in8EAEH- O

Kotenko S.V. et al. (2001) J Biol Chem 276(4):272 -32)%81 20 human I L-1OR2E n
( THDETVPS pusifisddicdusien praiein as thpudanslerd, guartidated by its absorbance @1 498) A Genomi cs

16(2): 366- . r | L.- 22BP | P he C term nal sequence

(Dunout i erc?e%@edg)trotgwgrz%éﬁga?d%&g&%&&%kﬁa\% 7090-5; Kotenko, S. V. et al.
(2001) J I ni mumigd infepfif Yosit{dn; of ¥d fuslén Bémedimer?&llietéoiendNaivhs Acad Sci
USA 98(17):9511- 6) fused to a |linker (AGSGSGSG and then human 1gGlL Fc (N

term nal s®ginateddn d1e nrasencesr asracaofft-mercspigethapp SEinTy 7ALowitigstandad nedi a

t ai ni h of .th Fc fusi di pe g f t abl e CHO
[ines by syanagmimiey kd i Gphaies mehads amdiier 153000 6ikE0R 8fieoat Bt -y ol ogy
185: 5376 6 Ghunf@fioBARPRS duthbchI3¥BleclRisbodifted, nc. BREMEhaRYAL RS At bdil -

h
Condi tioned nedia expressing both IL-22R-Fc and | L-" 16R2- Fc were produced by
ei t her tr aani-Bn22R (RraS¢icBoway, GA) oHb2 pg/mil @rat andi-iils10R2 REB§Hstemsi on vect or

into a staple |L-22R-KCc expressin J r.b - | i f&catdpn of these
fusion rec l%rglag(?hscgﬁ\@l atsid)c‘(;‘%ggnﬁﬁe(fggn v {eﬁ%t%gg%%eﬁ'?ga% 'idé&c))f all Fc

fusion reafpoaiswill daelMBodDOR ROGIAT reRht VSRORGARZR 888 ond Blicah ofhef USi ON i N
CMwas quantitated with an anti-human 1 gG sandwi ch ELI SA, using 1 ug/m goat

ant i - humanhateyadit®sut her n Bi ot ech Associates, Inc., Birmingham AL) as the

coat | ngsanti bocked il dfloRQuetlchih 8 109ak k| 1GRATRE plAGAEE-(Sompbesn

Bi ot ech™ Associ at es, C., rmngham  AL) as I'ng an

i rrel evant EBISMwaé éstablisked, using@ 0. Pugig rdbbasntiALI2RN@PeoSLi, Povedyt, CAYtageheby its
absorbance at., AMBO. A detailed protocol for a standard ELISA is given
bel ow. Thecdating gntihogdy and Ocorasend biqtisplated goat antishibnl ORZARIERY ¥steafel

het er odi . € i e presence or absence of (3-nercaptoethanol
(Figure 7A ,nﬁlljgg %hgs m;bggl?%dét%ﬂg]acryl am de gel el ectrophoretic nmethods and

ei ther 1:5000 dilution of goat anti
- 20 IL-22 Antibodies
Monoclonal antibodies directed against I.-22 were generated by first

immunizing LOU rats (Harlan, Harlan, MA) with murine and then human cytokine. Rat
spleens were fused with the mouse myeloma cell line P3X63Ag8.653 (ATCC,
Rockville, MD) and hybridoma cell lines were generated using standard techniques

25 (Goding J. Production of Monoclonal Antibodies. In: Monoclonal Antibodies: Principles
and Practices. 3rd ed. San Diego: Academic Press; 1996. p. 141-180). Anti-hIL-22
secreting lines were initially identified by ELISA, using 1 ug/ml hIl.-22 coated plates
and 1/5000 diluted HRP conjugated goat anti-rat IgG (Pierce, Rockford, IL) as the
detector. Ab-02 and Ab-04 have been previously described as IL-22 antibody P3/3 and

30 P3/2, respectively (See Example 5 above). The antibodies were purified from ascites by
standard methods. For conversions to molarity, 150 ng/ml is defined as 1 nM antibody.
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10 human 1 gG HRP (Sout hern Bi otech Associates, Inc., Birmnghan, AL), 1
ug/m rabbit anti-IL-22R (ProSci, Poway, CA) or 0.2 ugfm goat

anti - hl L- 1wB2003/80893y st ens, M nneapolis; M\) as detecti %’Ir/lﬁs%(ﬁ §g33 Not e
that both the IL-22R and IL-10R2 antibodies will detect bot arns of the
respective honodi mer and one chain of the heterodimer. 15 For the specific

detection ofy bh Cﬁr?ﬁrfe?hk p}lnﬁcgfﬁdﬂ £rdi mers, a sandwi ch ELI SA was
est abl i shed, usi ; & r abbi tfgtantllg-hl L-22R (ProSci, Poway, CA) as the

coating anti bodyTawwlstﬂxdErdJ@tmatsbvemc umﬁltalsmdy@mnteamwnrbleuveb@@— 22R8i0 thy st ens,

M nneapol i s t he detecto 20 1L-22 Antib ant.i bodi es
di rect ed aggﬁcM\'l%’ ?F_f“f?%e eé‘?ﬁl}iet? lg'i‘rF§fL’A g&ﬁﬁ 9%? 28 k(g]ﬁbgtag;‘d( Har | an,
Harl an, MA) 1WALN CReElebBtARd ﬂr&ﬁ'ELrISK%sMRm&J&%c 1&&% £OMAENS ORI Gerk ﬁ%é%d
with the mouse nyel oma cell |ine P3X63Ag8.653 (ATCC, Rockville, M) and

hybri doma camnobllneévm@meangddgﬁwpeu Hlati brogtost, aﬁd\anleILI(Séhphamégoszsr, (Godi ng J.
Producti on cl Ant i bodi es Anti b d| es:_Principles
and Practi cg'%mbga éﬁAglg’&F? “Eﬂaé@d’vemf&l?fé%“% éé@B uig%tan “ﬂ%’P Igkn) .

Anti-hlL-22 | I f ugi ng 1
ug/m hlL- 2§ncoa&?§bﬁﬁ H{'B]&%c S%Cg%%)%mgél ufrh%%-é{h }ég' fﬁ%ggngsrgoa]t anti-rat
1 gG (Pi ercesocﬁ?@ﬁiﬁaﬂfoﬂatewuffeﬁg)ﬂ b%). UR platedfwerdRashédaniteAbitVdodare been
previ ously described as IL-22 anti body P3/3 and 30 P3/2, respectively (See

Exanmple 5 aphm)mataﬁmﬁemnltd@ndcwﬁmmmg@ QAP Tiwieenl 20 I(BBKSéé)cblpelsedeith $0Gpdar d

125 W0, 2005 FORRGTS e DI G0 HBOHEFBS- 1o0F bt R BEROAmBL. Bi nding

ELI SA Two SF81gwing é/%la%ﬁr YRfuEntis Stbubfichk Y00 ﬁl‘)"%abl{‘&ﬁfa?a%d gﬂ@émes | L-22

and the receptor fusions.” The results shown™in Figures 8A- 8B, 9A- 9B,
10B- 10C and wetelthed ¢@played: ogiven resdptor &m@@)@ﬂaﬁs&h@@mﬁeﬂmmmsmﬂm Fc from

L1 SA pl ot o0 pEokigemIaed B e 1 W aRued Saten i st fitand 100 |

goat anti - hyEan/1®60 ﬁMﬂoﬁQﬂ!ﬁéﬁQﬂHﬂﬁﬁ&séﬁ‘aﬁkﬁ@&oﬁ&ﬁ@&(Iﬂ@};(Soluﬂﬁem Biotech
Birm ngham AL) at 1 g/m in O. sodi um carbonate buffer (pH 9.6). The

pl at es \iSr e Asssdases, Indi. dhnmr@lamoﬁll) Afftens fihaltset dfuwdshes d 06 Ml iohdMIdnt ai ni ng

0.05% T bl ocked 0 1 % BSA (Si S L

e i b SHE et et St s

sequent | al LASHRTEIARS slobBll Hich 1003 INRMA ool DBRCER b, er e Lhen
ept at I Xe

enpl oyed: a given rec usi on concentratron or serially
peroxidase product was done at 450 nm in a Molecular Devices (Sunnyvale, CA)

microplate reader.
20 For certain ELISA assays of the above format where both the receptor Fc and
bio-IL-22 are at a fixed concentration, IL-10R2-Fc was added at various concentrations
- either before or with bio-IL-22 (Figure 9A) or after the bio-IL-22 (Figure 9B). For other
ELISA assays of the above format where the indicated receptor Fc and bio-IL-22 are
also at a fixed concentration, antibodies (Figure 10B-10C, 11C) or IL-22BP (Figure
25 11A-11B) were added at various concentrations after a pre-incubation with the bio-IL-22
for 30 minutes. For ELISA assays in which the recruitment of IL.-10R2-Fc to the IL-
22/TL-22R complex was detected directly (data not shown, experimental design of
Figure 9A), non-biotinylated II.-22 was added to the ELISA and either polyclonal goat
anti-hIL-10R2 or a mouse monoclonal anti-hIl.-10R2 (R&D Systems, Inc, Minneapolis,
30 MN) was used as detector.
Figure 6B depicts the results form an ELISA assay performed in the opposite
format, whereby 100 pl of 1 pg/ml biotinylated II-22 was added to Reacti-Bind 96 well
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diluted, biotinylated I1L-22 (bio-1L-22) at a fixed concentration or serially
diluted, and then 1/10,000 dilution of streptavidin-horse radi sh peroxi dase
(HRP) ( Sombheosmolyoot ech 15 Associ ates, |Inc., Birm nghampcilys2004btosss a fi nal
set of washes, 100 tl of TMB Mcrowell peroxidase substrate (Bi oFX, Om ngs
MIls, MD) was added for 20 mnutes and the reaction stopped with 100 12N
H2. SO4. Col QfepiRidih-eosted gﬁtdsQBle@cfe RexfoRE Moxiod a6€huro Qftdr wBingpRefigion450 nm
in a Ml ecul ar Devices unnyval e, CA) mcroplate reader. 20 For certain

ELI SA assayiceftor yas addgd at quvﬁpomh@tl%@tt%theﬂ&at%ﬁcwpehow@ wagked a3ddben - 22

are at a fi rdeq centrations
ei ther bef Oﬁ&é%@&ﬁﬁ%ﬁ%t%h Jf%gé}?%?e Bgfg%(r)é:‘@gf ﬁft?h he g@f@@z (Figure
9B). For ot déwiditidned S&d%(my)sfrom cHe cﬂllomq)rmrngmithmhm-ém% (i o1 Oa1ER2-
receptor Fc_and bio-1L-22 are also at _a fixed concentration, antibodies

(Fi gure 20BFa(Qovasicepjurest ontp-aptiomapilgiceated Wella- Bighnylae Uz dd God-22r i ous

trat ft h 30 t
For Bl Sh o8Bl Engfbiitp, B Bt e forde bifls BBt 8L 200 1 051 T 2o
conpl ex wasgfigéfch d@lbéte&hém é AiBRLHRPOWFighid 6B | IS ML 2 A6kl El) vids

Fi gure 9A), non- b| oti nyl at ed 2 was added to the ELI SA and either
pol ycl onal cppitred anmlstrhptawﬁﬁmlatﬁs ¥ arfousseonaenmiisiconef either ILB2R-Hoom2 of B&D

Syst ens, was. use et or. ure 6 Icts
the resul tsm%2@?&41@9%@&&/%\?’%%&%,93?%81 %i)qsiqoém WR@E,ECW‘?& eby
100 I o fiRpReacti-Bind 96 well -74 WO
2005/ 00 8979%%%‘}%8%8% Otg%g%négg%tr%gg?gl\r/ﬂ%gl ﬁ-coat ed plates (Pierce, Rockford,
IL) for one hour. After washing, Fc fusion receptor was added at various
concentrations to the plates for one hour, washed and then detected with

goat anti - hpimeBltibh) Sﬁm Pﬁbsﬁh&yla@oﬁ@szﬁg Aﬁtwmgé Ansibbdikot al Fc in
conditioned nedia (CM from CHO expressing either |IL-22R-Fc () or

IL-1OR2 5 Fc (O)Hﬁa@‘yzédiﬁt(@ﬂ"ééc,&mm}ﬁ ﬁculg@eé@apé@eﬂmmodéledu nyl at ed

| L-22 (bio-) | ]s.
Bound bi o- 17 %@&ﬂu%@é%@nﬁ%yﬁa Q’%‘Ee {]aiinse 1'%”&5 t]lS% °Fi gure
6B, bio1bL- &ﬁttﬁé¥mfd§1(¢0m5g CoailhiNey) mea@u atzrxqoi @dem plfet 24 hoMe fr@Hs
concentrations of either |L-22R- or IL- 1OR2-Fc (0) in diluted CHO CM

was t hen aderediatwnstadded,ayithsor VB&WW& aglegthomapdLvdls f(?l.f@5§m§1§&§u Mﬂf‘y det ect ed

At o1 057 o) YRl ot Rungept Ml chn ] B cF{ole SRR AT o) 1O
Dul becco’ s pieghdtéErbr 36 BEamEE aﬂroaﬁﬂbmm&QYEWemeﬂeqmt@%dﬂmgmwa@ﬁ al

calf serum wusing 6 well tissue
cell lysis buffer (New England Biolabs, Beverly, MA). The total protein concentratlon

20  in cell lysate was measured by BCA assay (Pierce, Rockford, IL). Ten microgram of
protein was separated on a 4-20% SDS-polyacrylamide gel (Invitrogen, Carlsbad, CA)
and subsequently blotted at room temperature overnight onto a nitrocellulose membrane
(Amersham, Braunschweig, Germany). The phosphorylated STAT3 was detected using
the p-stat3 Tyr705 antibody kit (New England Biolabs, Beverly, MA). An ECL

25 detection system was used for expression of chemiluminescence as recommended by the

manufacturer (Pierce, Rockford, IL).

Example 12: TL.-22 binds IL.-22R and has no detectable affinity for II.-10R2
IL-22 binding to the extracellular domain (ECD) of IL-22R and IL-10R2 was

30 evaluated using two ELISA formats. In the first version, receptor-Fc fusion 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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15 culture plates (Corning, Corning, NY) seeded at 4x105 cells/well. After
24 hours, fresh nedia was added, with or without 50 ng/m human IL-22, for
25 m nut @8 200600807 ant i body was tested for neutralizat irg/psthenyssst he

cyt oki ne and anti body was pre- incubated for 30 mi nutes at roomtenperature.
Cells were |ysed by adding 200 |I/well cell lysis buffer (New England

Bi ol abs, BeN®yiny thaVBjo-ILID2 bindk & thelifineibilizea ILIRCBE, iaqd nddddtectald) ko ITysat e was
measured by BCA assay (Pierce, Rockford, IL). Ten mcrogramof _protein was

separ at ed SARZHe. Imthesprrrprofopmat: PiosHi-d2 wgs firgt impmopilzgd entocsdepaida, cA)  and

subsequent _ d RPF%- | : 3. At el Lul ose
menbr ane % imrrgé §%§e§1 %&%nsc %@ﬁé&#ﬁ%@?%@%g%a osp gcrow]%d%g AT3 was
det ect ed ukig® A Bisovn BiFipGre BR, §0bRIL-28RI¥c kand npoNEw1ERFenbinBs l abs,
Beverly, MM . An 25 detection system was used for expression of

e\ s n%‘éﬁ@hﬂ@g&ior%%?méﬁ&éﬁt 554 Hobve, bR KRB (On-PRNEF B FoRRIas: .
IL). Ex =22 i - - - i
D omo T OBseted wherrit FORS R Was 408D thid A5aD Porih SEAIBHE oflbor il (39T

| L- 10R2 wad0 uglinlkdath nat stihwid, suggésting hdt BA-10R0 Mt itas alvery loav vidisy for etesi on,
recept or - F¢ fu%i on 8{9’0 elns. were irrrrpsgllized via the Fc donmmin on

anti - human? Hizsd -24- el supppary s firsigset pf ELES Aygxperimsmtsindicates that

2005/ 00086 B UEDHGHY GODREHTerapt b R I 7 Pald 25 IR BHRRINE (ORRES has
I mobi 110z ednlyla iRt fddityfot IhaX2. det ectably to IL- 10R2-Fc. In the reverse

format, bio-1L-22 was first inmmobilized onto strepavidin coated-plates.
Receptor-Fc were then added and detected with HRP-conjugated, anti- hlgG As

shown in Firguh81bB: PadgabliRnlahd 2REBaEErizA0d JROL-2bR-BCR 1080 BEs to 5

i nmobi |'i zed bro-TL-22. "A"sTrght signal above background (non-specific Fc
fusi on) wafomofueery enfl gtenodinierd OR2- Fc was added to this assay fornat at

hi gher concentrati 3- 10 ug/nl: data.not, sho S esting t

L 0Re e has. 16 gniowinaeRomeine: e oReRied RS Aot the Sdmttifir
summar yi,5 t Rbfafd 6fIL- FORD KhdsHb IEA2NRE julRpbsediwith HabeR-Heh®incelif@he 1S a
relatively strong interaction between IL-22 and IL-22R, while IL-10R2-Fc has
10 only a obsegyrd theti Iii23R-Fo s secrepedl paexkyfrore amplifipd €50 Hnésoly HEnP0 ng/ml)

h terizati Il-22R- F | L 10R2- F h di. di
cnaract o) 30 ke 358 O PR et e
extracel | ulp@kht bbaboEhdilifte thh sdéhborPdfMIS2AROFE L AAZHBN AR dx?i@sﬁﬂgﬂgiizm th

| L-22R-Fc. Since it was observed that |IL.22R-Fc is secreted poorly from
ampl i fi ed Ge@asitrapsieqtily Bansiatedyithra) IL-MARR-dclexpression Fectos Hednwedugtiqui t e

wel 1 (-pl0 gt pl)amﬂdtinclzr%as%g ltl'leeé/x%gests%%tof 23R fo-four fold. Stable lines were

suBséquently established that co-express both Fc fusion receptor chains.

Monomgric IL-22Rgcp-Fc and IL-10R2gcp-Fc fusions were determined to have
molecular weights of ~ 60 kD and ~ 85 kD, respectively. Reduced and non-reduced
conditioned media (CM) from CHO cells expressing either or both receptor Fc fusions

25 was separated on SDS-PAGE gels and blotted to a membrane which was then probed
with polyclonal antibodies directed against either human IgG Fc, IL-22R or IL-10R2.
More specifically, in Figure 7A, conditioned media from CHO cells expressing either
IL-22R-Fc, IL-10R2-Fc or both receptor Fc were separated on 8% polyacyrlamide gels
under both reduced (+ BME) and non-reduced (-BME) conditions and transferred to

30 membrane blots. Western blots were carried out using any of anti-human IgG1, anti-
hIL-22R or anti-hIL-10R2 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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m ght be able to facilitate the secretion of IL-22R-Fc. A CHO line
expressing | L-22R- Fc was transiently transfected with an |IL-10R2-Fc
expressi oWwoV2ees/@0g97The i ntroduction 20 of this plasm d ipgayeasa2id3s
expression of |L-22R-Fc two-four fold. Stable |ines-were subsequently
established that co- éxpress both Fc fusion receptor chains. Mnoneric

| L- 22RECm FEo&ﬁ‘ﬁhdeHTﬂé&?ﬁSH@Hddéﬁh BXpreMRipeities AI-DPRAE (), MAMR2-POIGL Y ar

wei ghts of - 60 kD and - 85 kD, respectively. Reduced and non-r educed
condi t i onedbathdide) \(J@MadcﬂevcmeIblS)Aqdhﬂesccmtqﬁwftb rahiteintifamar D22/ antdodpt or Fc

fusions 25 ar at on SDS- PAGE | otted t ang which

\lMié 'It: hen pr&gcl,lml y GO F)tr‘t‘f?gﬂﬁ‘lod]é’i’ﬁrf’ A&@@éiﬁ&“ﬁ@ﬁﬁﬁsﬁ% t hurrgn
c, | [ itione

mgdl a from ths ésreélg%‘rgt ggsuer%l %e}?i?ﬁ?ﬂté&géﬁ rI5u|?(|€:i ahgﬂl%%eggg@}dbo h

recept or 5Fcf<vlk1mdsbqps&epﬂiaenﬂlmhﬂﬂ% pol yacyr| ani de gel s under both reduced (+
3ME d duced (- dit dt t 0

bi ot 5. Vst ern BLBIS FRHGNE 60T Genscr NG MgTs Y oh-aAk PO SO Bt M -
hiL- 22R or ﬁﬂgg se@:lelse Wa@ﬁ hﬂﬁﬁtmf&ftﬁ@%éﬂnm gleg %f%i%?lng%e@ﬂ(g‘ll \thh 4 ng

total Fc fusion in n each | ane or an

anti - | L- 10RZecepiot blehy-spedifiearitibodies tonfixgnstthitahe FGOKIDs speoies s VIR -Gonwhile
CO- expressi ng was used, In Figure 7B, -76 WO 2005/ 000897

PCT/ US2004/ *D ensits s HndOR&Egi Sofh ofrfhesaanature recepiorn lusion prpteins have

|- 22R B0 eorda s i Gkl B9, (ANSREwARlet: Rl Rygledt s coat ed

vmthrablt anti - uman ant i 1:17°m Xture o e two honodi ners
was al so ad@@doa&atmn(mm ioprefisied toibe ldsssBménsmeiygmoosylamdrdandgitepassaigws| ng a

Ct rept avi o ke s EhLeell B PR ARG ReieritN-iegrass 1082 FoR ang

| L10R2- Fc C‘Eﬁea{s' tB‘Flﬁvéﬁl%f@é;&ex?mm{‘uﬁ?sléftféﬁhl%o&h@&t?ddg %ﬁ&rﬁl}@issﬁﬂcﬁ?t

mol ecul ar wefght. Detection with - receptor chai n-specific anti'bodi es
confirms thatduting condifiokDalbpabows thias co-exreRingcCHO detls s¢drete bdth Ffusipesi es i's

| L- 10R2- Fc.  Both of .t ture tor fusion protei 10

t heor et i Pal ﬁﬁfl@t@&?’éﬂ’ecﬁéﬁ’@ﬁﬁga@f hf@iﬁ%ectqogpg@ﬁ Sﬁgges\‘n} ﬂ?&BﬁX(S:th%nt i al
N-1inked gkygesylatd RBh&I LG thdrTIPsAEiFEt €d to be | ess extensively
glycosyl ated during its passage through a CHO cell, than 1L-10R2-Fc, with

five potential NOHOkell exiptessing bbthile&ptardic fappwsesrett@ptedommmﬂy T 20BAEH ve

post -transl ficat redu di tions,
al so shows 3h%2%§$‘ gg‘ﬁjrl ?‘}dgﬂciﬁggf:?@ &@i/eét g"l?ﬁtt SPECCFBEOF?HE’%I q‘?ﬁ% dat a
derived fromshihg Aolbdudl WSl iysR 2RldutingisDd-p AR ﬁgm
expressed at Sa hi gheru | evelP than I L 2R— Fc. a%p uf:ls expressi ng both

r ecept or20Fc Figuse DAyermblins ehedgrectibarnf neceploy Ft fus?@fHdterodimer that separates.on gels

) between the two homodimers. Under these conditions, both IL-22R/I1.-10R2-Fc

heterodimer and IL-10R2-Fc homodimer were detected with anti-hIgG in the CM from

co-expressing CHO cells. In contrast, IL.-22R-Fc homodimer is poorly detected. The
IL-22R antibody detection panel, under non-reducing conditions, demonstrates that co-
25 expressing CHO do secrete IL-22R-Fc homodimer, but substantially less than the
heterodimer. Taken together, the results shown in Figure 7A indicate that IL-22R/TL-
10R2-Fc transfected CHO secrete covalent IL-22R/TL-10R2-Fc heterodimer and IL-
10R2-Fc homodimer and very little IL-22R~Fc homodimer.
The presence of heterodimers in the CM from CHO cells was verified by
30 sandwich ELISA, using antibodies specific for each chain of the heterodimer.
Conditioned media was added to wells coated with an IL-22R polyclonal antibody 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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10R2-Fc heterodiner and |L-10R2-Fc honodi mer. Since these receptor Fc
fusions have distinct nolecul ar weights, analysis of the CM by non-reduci ng
SDS- PAGE w0 $hf3/006497 Fi gure 7A) enabl es the detection of r usi on
het er odi mer that separates: on gels between the two ho%%ﬁé@é’."f‘%ﬁ{ier t hese
conditions, both IL-22R/I L 10R2- Fc heterodi mer and |L-10R2- Fc honodi ner
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that IL- 2 10R2- tra et.e.cov 2R/ 1 L- 10R2- Fc
het er odi rrefrﬁlér?hsﬂauof %’l?ﬁﬁ qagﬂ’ﬁ%\?{?r(ﬂfi EHE é nll ?ﬂéﬁ‘?{shormdi mer .
The pr e§e”@)&Jr@sfsmg%ﬁfp@fdmﬁﬁrebébt&@%%hé@fﬂd@h@s@ﬁéﬂ@nﬁﬂﬁﬁa ¥&Valdnk ed by 30
sandwi ch ELI'SA, using antibodies specific for each chain of the heterodiner.

Condi t i onegbsopaiaiion h@é‘é’eeitkljecILt?@Rwi gl I o HiRZEemFe momemeric2p@npol ycl onal

anti body and un rot hen. det ect Iat ed_| L- 10R2

pol ycl onal antlﬁ‘osé‘?“g Wﬁ%ﬁf‘ 184S ?Xdﬁ H@l’ca&% hﬁ%'lrli’ﬁ eERCEE wher e
there i s angioAbh BEBRM t?éthIH@ RENERhohldimdré aNPheR5HRBR8 She I1.-22R /1

PCT/ US2004/ 020833 " 1 L-22R and I L-10R2 epitopes. CMfrom CHO expressing

either IL- QQR?-F@C@ﬁxplsssmm@HCF@elblsmreteanosnuéls@rmnw sedilli-bgR2Fer gave no

det ect elﬁl eh5| | n this ELISA format. A signal was obtained only from CHO
cel I's that ¥8° essed | L- 22R-Fc and | L-10R2-Fc. This observation
denbnstrated, along with the data of Figure 7A, that CHO cells 5 expressing
both Fc fusi on recept ors secrete heterodi rrers t hat cont al n a coval ent
associ at i oBxappladé 32 prhibitsprhanegd Etaposed M 2idihill 10RE e
sunmary, tgéa ﬁgsults shown in Figures 7A—7B i ndi cate that t he receptor Fe
fusions ar ted from CHO cel l s as honodi ners and heterodi ners. The

| L-22R/ I L- 10R2gE@2 Bﬁrdﬂzgqmﬁ@m@ SHO DR Al BEIOREL &echted hyFdipdt@baidierer and
| L- 10R2- Fc 10 honodi ner. npl e 14: [L-22 exhibits enhanced binding to

j uxt apd§edWIﬂ5L“-h212 Waluatg@Ré fméi@pneﬁntratxen ef-tatah &c fusiprppiotein fiogn €M waLlECD of

I L-22R and t r t ated. A
fixed conct ?{l:%dn‘%gg a?rﬁég o%uag 'hgl (ggélcﬁa%égYnyﬁ rhbﬁ}ltgé’

i mobi |'i zedytmuae tchﬁn&evadm dﬁ/aﬁﬂteﬂﬁisingmalﬂﬁtﬁb dcefaions opbidt@s22 ddte abi l ity
of cytokine to bind was then_eval uated using various concentrations of

bi o- | L- 22 dafectore(Fignse 889-0As iFFipured 8A)-22RsFr ang-{lgd PR2 g homadpmers givesnd
IL- 10R2- Fc S1E19§919&1 & rdgtegfagl% s?gnal, respectively. The most efficient bio-IL-22 binding,

20 however, was obtained with immobilized receptor Fc from CM of co-expressing CHO

cells: eight fold less bio-IL-22 was needed than for a comparable signal with
immobilized IL-22R-Fc homodimer. Since binding of IL-10R2 Fc homodimer
component to IL.-22 is undetectable under these conditions (Figure 6A, 8A), the
enhanced binding of IL.-22 by Fc protein from CM of co-expressing CHO must be due to

25 the IL-22R/IL-10R2-Fc heterodimer component. Again, very little IL-22R-Fc
homodimer is secreted by these co-expressing CHO cells (Figures 7A-7B). The stronger
poténcy of the heterodimer for binding IL-22 is emphasized by the fact that less
immobilized heterodimer relative to IL-22R-Fc homodimer was used in the
experimental design of Figure 8A. Since a fixed amount of total Fc was added to the

30 wells, the CM containing heterodimer, in contrast to the IL-22R-Fc homodimer CM, is
diluted by other Fc components. It was concluded that IL-22R/IL-10R2-Fc heterodimer
gives the best binding signal, indicating an I.-22 binding role for the ECD of IL-10R2.
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signal and no detectable signal, respectively. The nost efficient bio-IL-22
bi ndi ng, 20 however, was obtained with inmobilized receptor Fc from CM of
CO- expr eswongs@oidg7cel | s: eight fold |less bio-I1L-22 was pp for a
conpar abl e signal wth--inmobilized IL-22R-Fc honodi ner. 2%%%2@4{??%3? ng of
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presence qQf |L-22R ndom y apposed |IL-22R and .| l-1QR2 ECD can so bind

| L-22 nor ind s éﬁ% VG UIng B IBSRePReeRGR %‘h‘ég_ras_tﬂi‘?ec?eé%%tr Hent of

Fi gur €1 3B,rechitd 8?1:”@1&1{ &8 incﬁcﬁé tHalvh WEX Brd AP RAR: GRA IR OR D FSRMMaiAERUNt S Of

| L- 22R- Fc hono and either IL 10R2-Fc honodimer or an irrelevant Fc
honodi mer .bifddsebioAlk20rveth 28 Bkl draatensfficiascwibbh a naigtu@d/bf Hal2R detaaidns

het er odi ner, . wer eriglly diluted and then | bilize t giv total Fc
concent rat1F81ﬁ§aIEﬁ:Fg‘°HWg}m%ﬁni Slog’éergﬁt&l“éﬂﬁ‘ﬁﬁtﬁgggf thﬂé’&ﬂ%“?‘?@"ﬁ&%yt okine to
bi nd was tr?ﬁc@tc?‘éﬁéiﬁé‘&@ﬁoﬁ%eﬁ% Be EbveRchiIGIRKENFdrat LR 2Fc B Reilitadds as the

detector. results of Figure 8B indicate that a m xture of 1L-22R-Fc
and | L- 10fandE®nlio tosiIERES A - bhseddermyato I the 2ppropiiste phgsicad [juktgpositonrocedrii ci ency

th ' f 1L-22R-F ' | eyant F di . | S. 0b ti
ot i o S5 A RSB R B R e
coval ent | yhibtdysach thQQZ st dehddmt fefativ td AfixthfePSrALLIIR -FE BAE frted&VahtiEd hi s ELI SA -

based format. I f the appropriate physical juxtaposition occurs 15 during the
random codtonmglimérst Whistenbatvedsignakis sndre genbancedtah bighentrmeemchtionn df thg  of

S ko b S A o bR
a1 L- 1088 S e T e e e e R Bl K o e 2st the
coval €1 dstrodiser givehatonwentration-mdepsptent jEaapdsitidneof the ECD of these
receptofs and thus the strongest signal at any concentration of total Fc. In summary, 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 binding of IL-22 is detected
when both ECD are present.
25
Example 15: The extracellular domain (ECD) of IL-10R2 effects the stabilization of an
initial interaction between IL-22 and the extracellular domain of IL.-22R
The IL-22 binding function of IL-10R2 requires the presence of IL-22R (Figures
8A-8B). To evaluate further IL-10R2’s temporal role in the development of an IL-22
30 cytokine receptor complex, the ELISA format was modified by adding IL.-10R2-Fc
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-
I-22. More specifically, in Figure 9A, fifty ng/ml of IL-22R-Fc from CM was captured
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20 heterodi mer gives a concentration-independent juxtaposition of the ECD of
these receptors and thus the strongest signal at any concentration of total

Fc. In swmﬁroymooﬁ;br;e results shown in Figures 8A-8B in S0 he ECD of
IL-22R is required for the detection of IL-10R2's rolgijrn ﬁ g@"gr ndi ng.

Enhanced binding of IL-22 is detected when both ECD are present. 25 Exanple

anini 1 APy Aot IRPENL R WEls Lo iR Bkl e O DA o1 T 20

The | L- 22 1pGh BiogLi22nG0hgmlphad mcﬂ%drtﬁthﬂ Wﬂis tBtﬁlnﬁrbe@me s | L-22R
(Figures B8A-8B)._ To evaluate further | L- 10R2' n§oral role in the
devel oprmerft %?HH%FHIYI qeterted using:SHeptavitin Q’rf‘élfendﬁl% ﬁnorwnmtenonwfmt was

of oot of g e RpAtael IEOTRe ik e gl mdgeR iRy T

bef or e,5 witif-TI22fdetdcdi (99, Magoadsbncemintiohs bf M- 10R2-22 .frdivﬂpcM %ﬁﬂlid cally, in
Figure 9A, fifty ng/ml of IL-22R-Fc from CM was captured -79 WO 2005/ 000897

PCT/ US20040dedfizsg inebatedapletes masked andthern3l reimidia-E-298nbsequently addeshtobl ocked

Bound bi o 1784 m@owriﬁuihﬁr{r%@é%@c?ﬁw@wﬁswé%rm@a%ﬁlumﬁnﬁﬁﬁoﬁﬁk' )

I Vi BARER
(Isgﬁzg/ m ;irdv%g}ir’lgh%?};o aé%ﬁgbtgggiet?%erdﬂ?nfggt hen %ggﬁld@}gp%?dgadpahggoﬂadgt ect ed (4).
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was captured onto anti- human 1gG coated wells. Bio-1L-22 (30ng/m) was then
added t o tBRA @eloken lil)wnaatious chiicdntra@@nsafdLt HIR?-Befegct ed i medi ately after,

using streptavidi n-HRP (solid Line). Boun bio-I1]-2 s .al so detected
after an additrlgﬁélllefixmﬁmen??@%}%ﬁ G 2P aE}OPHE\?thé SAUSEBA (br oken i ne)

or vari oUsyomRyaGe ?Nréél iéblﬁied Via 11OF2 oﬁ%mg)hunﬁﬁ G%at‘éégﬁﬂ%és”mnzﬁf I gure 9A

a fixed anmpbunt o Fc fusion honpdi ner srrrrm | zed vrarts Fc on
anti - hLﬁmr(lO@Gg/nd)aWasithahad@ toldeowpy drdckishill(avalablg amti-humas Ig(hamtmrﬂgted to

bl ock. sti|l | abl e antj - h 1 gG ant the pl at
{ Fiﬁﬁycﬁ_ﬁé@aﬁ% Rlsior/ S8 FORcEDr BT e T 20 )T YEPEL 052530 53% he “plate
through it atb ?d;fta Rerditiod vk ﬁ?& sHeld 1l @Zﬁ?h&ﬁoﬁﬁ%@?% serially

diluted in hi ded prior to t e addition I L-22 re IS no
| mpact on di]m&:d 1ar}ﬁgﬁilsaﬂddaip1mﬂteﬂ12addthwﬁqxﬁbm-ﬂy%,dhm it no trhpacpbmthe. These
observati ons sugiglest t

amount 10—]]4—& stubsequently bound to the plate. These observations suggest that
20 the ECD of IL-22R-Fc and IL-10R2-Fc homodimers are unable to effect alone a stable

association with each other that is subsequently detected by an enhancement of IL-22

binding. Rather, IL-10R2 requires the presence of IL-22, as well as IL-22R, in order to
effect its cytokine binding enhancement. In the experiment of Figure 9A, if IL-10R2-Fc
is added with the bio-IL-22, there is now an IL-10R2 dose-dependent increase in the

25 amount of bio-IL-22 that is bound to the IL-22R. Again, the addition of IL-10R2-Fc
cannot effect enhancement if incubated with the immobilized IL-22R-Fc before the
addition of bio-IL-22.

In consideration of both the IL-22 (Figure 9A) and IL-22R (Figure 8)

prerequisite for IL-10R2’s effect on cytokine binding, it was directly determined

30 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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20 the ECD of IL-22R-Fc and |L-10R2-Fc honodiners are unable to effect al one
a stable association with each other that is subsequently detected by an

enhancemyuy 2008/0doks22 bi ndi ng. Rather, |L-10R2 requirespdfpsieh e of
IL-22, as well as IL-22R, in order to effect its cytoili)ne %@nﬁ?zﬁ%

enhancenment. In the experinment of Figure 9A, if IL -10R2-Fc is added wth
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for 2 than.lL- Taken et her e S .shown.in Figures 6,
8 and & sOURG e b RE P LR (S EG iR R B oS SIE A0 i of

| L-22R and | L-10R2 receptor chains. 1L-22 first b| nds to IL-22R | L-10R2

t hen bi nds to IL 22/ 1 L- 22R furtherln stab|I|2|ng the I L-22 15 within the
cyt oki ne rEx & 16:c abpd Bistin facey ofilli-2) Requirady Respiciivee 12) .

Exanpl e 1§ 2 Are Reqw red for the Respective

| nt er act i oh—w CD Two rat nonocl onal anti bodi es,

Ab-02 and Ab- 04I‘w<\1\@dt %&eaeh@t@dbacnds ANaiPAbIA, e én@ratsarma shéwh &
(Exanpl e 5). These antibodies were tested for their ability to bl ock

20 bind to human IL-22 (Example 5). These antibodies were tested for their ability to block
IL-22-dependent signal transduction. IL-22 effects the phosphorylation of the STAT3

—p

transcription factor in cell lines that express both IL-22R and IL-10R2 receptor chains
(e.g. HEPG2)(Dumoutier L. et al. (2000) Proc Natl Acad Sci USA 97(18):10144-9). If
these antibodies neutralize IL-22, then less P-STAT3 should be detected in lysates of

25 cells. For the experiment of Figure 10A, serially diluted antibody was pre-incubated
with a fixed concentration of IL-22 in cell media. This media, including IL-22
complexed with antibody, was then applied to HEPG2 cells. Cell lysates were
subsequently prepared, protein separated by gel electrophoresis, transferred to a
membrane, which was incubated with an antibody specific for P-STAT3. More

30 specifically, human IL-22 (50ng/ml) was pre-incubated for 30 minutes at 37C with
various concentrations of Ab-02 or Ab-04 in cell media, the media then added to HepG2
cells and the cells incubated for 25 minutes. Cell lysates were then analyzed by Western
blot using an anti-phospho-STAT?3 antibody. Cells incubated with IL.-22 alone (+) or
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| L- 22- dependent signal transduction. IL-22 effects the phosphorylation of
the STAT3 transcription factor in cell lines that express both IL-22R and
| L- 10R2 waxmps/aosehai ns (e.g. HEPG.) (Dunoutier L. et @bpuéxeh$hsddr oc Natl
Acad Sci USA 97(18):10144-9). If these antibodies neutralize IL-22, then

| ess P- STAT3 shoul d be detected in |ysates of 25 cells. For the experinent
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the plate through its interaction wth IL-2 s ECD. The pre-i'ncubation of

t hese two ArO2 eoadcestheibitding ofA2.-2Pae IEPAR Elist<l pM)diTheaistintt | npacts on the
ability of IL-22 to bind 15 subsequently tq. |L-22 -04 bl.ocks. |l-22

bi ndi ng t&thtqtééPfﬁf?ﬁ\%Sﬁ‘:@éPOam }W\Sﬂisﬁ‘gugﬁb‘!’glfa‘&ﬁﬁ%ﬁ@’?g%fﬁﬁ '?’Fa?tﬁb‘ IL-22
to | L- 22Reff6RQ: 10b bpitile dea B Sl ek cidRISRQ RISy ¥ rob RRIAUHL ol €5 i 1
this ELISA indicate that they define different 1L-22 epitopes. The epitope
defi ned byyAhe BAD of 1&+22Ror the @niibasly sfepicallphinteréereywithiregogoitioniof 2@ by t he ECD

g]:jj ;I&a RI lraﬁénz%?z%l Etgg%/’b?@f%ﬁél ly interferes with recognition of an 20
These antibodies were also evaluated for their effect on IL-22 binding when IL-

22R/TL-10R2-Fc heterodimer, rather than IL-22R homodimer, was immobilized on anti-
human IgG coated wells (Figure 10C). In the experiment of Figure 10C, the subsequent
addition of a fixed amount of bio-IL-22 gave a signal (~2.5), bound to the plate through

25 itsinteraction with both IL-22R and IL-10R2. In this case, both antibodies inhibit IL-22
binding to the heterdimeric Fc fusion receptor. Again, these antibodies differ
qualitatively. Ab-04 inhibits binding almost completely, with an NDsg=0.2 nM. In
contrast, Ab-02 inhibits binding partially, with an NDse>10 nM. We conclude that Ab-
04 blocks almost completely the interaction between IL-22 and IL-22R in both IL-22R

30 (Figure 5B) and heterodimer (Figure 10C) ELISAs. Ab-02’s relatively low potency in
the heterodimer ELISA is presumably a reflection of its relative poor affinity for I1.-22.
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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These anti bodies were also evaluated for their effect on IL-22 bindi ng when
| L- 22R/1L-10R2-Fe heterodi ner, rather than |IL-22R honodi ner, was

i mobi | i 2&0 2005/@08%7- hunman |1 gG coated wells (Fi gure 10Cpctidk2bdapaeesper i ment
of Figure ICC, the subsegquent addition of a fixed anmpbunt of bio-IL-22 gave
a signal (-2.5), bound to the plate through 25 its interaction with both
I'L- 22R and pdcfird P ILLIDR §abifis Rion -2 HihARE bEBinkiHy dFithe Ab-02%o thisndi ng to

the heterdineric Fc fusion receptor. Again, t%ese ant’ b(%%l es differ
qual i t at i vepijapeAterigally intérifisres with metioggitiah wbsn adjeeqnt Et-@R\epitopa by Hir 10RB0=0. 2

M t ty,  Ab-02 inhi bits bindi tiall i th. ND5Q > M W
Concl ude t hat - AR PRIk oRA BuPoREa HREF A P or bRy BB | L 22
and | L- 22RpindidgfH.122- 3 HBt3L-0FR GH fecefibr RO HetBRIIGNEE] Tethe (st ELISAC)

ELI SAs. Ab-02's relatively low potency in the heterodinmer ELISA is

pr esunalfl y wheredi+ KIR2 is mobprepens, ineteaging ampeiys ofithiy anitibpdy pias pddepwith & nce

Ab- 02 does_.not bl ock .t heigteraction .between |-22 | L-22 Ei e |1 0B),
e s
epi t ope ap ahs iRl h i ; : anfcRetsl gfe or
I E 10%2' s st abi Iti zation %f | L- Zgﬂgiﬁﬁdi ng onr bi r?di ng of the -02ﬂt othis

epi t ope st Eki10RR japtibastyersseadded withHLr RctogniBLISA that ineludef] memobilirgd B2 epi t ope

by IL-10R2 lywGlonal. | L Rt i o S val Jaor its ability
o i i bi ¢ 22RAEIGRGERA Bin pitod iy BREVpR3 oBITE R B et st

het er odi0Te(NDs¢=BnM,) Fidueé 18C). EfhcHdmplétend’s bEthid affdtRihdictaahat iRESNSE this

I ncreasi ng anounts of this antibody was added with a fixed anount of

bi o- 1 L- 22 ®Abcleadl angbedyte Yarionm (L1084 epitenes alse proveatedcpresmaply Rystgric - 22

and the IL; i | I RHRast, when increasing anounts
of IL- 10R§%§‘%ﬂ %‘éﬁleﬁﬁiﬂa%gé%ﬁéw%ﬁ%?fﬁ?fﬁd?%% ELI SA that incl uded

i mobi | i zed | L- Ii2@iikdihbey] HeXefudts shbwa imBigutes AP Ab1 G kegbebtithattAnd2 agd ab- | L- 22
to the heterodinmer. 1 ure |1 Q0. eness of ta'és

.10, (NDso=3nM Fi g .. The conpl et
af fect ind¢ aﬁfésdea‘wstdwgmﬁmm@%% on Hi-42 %deﬁgﬂmafﬁ?ﬁﬁg%y iptgragtien ¥
| L- 10R2 I r t : [ o At enqf he
|t or k) b BRERiOPAL! N0 ffine s EpHBBObokofal 363, o L il rEE R on, of
Fi gures | OREA20(FpurpgEdt AbaO2 défined 2n @pidopinecstarydohlld@ORA's rdlesh thect epi t opes
on IL-22 that. are i rtanf. for 1L-22's interacjjonwth_ 15 its_receptor
chains. AbS®! iligafon Ridhe e “F(S?F&_I’E’%%‘Fiﬂeélr&: 1. Boreraryie Sata i taogni 11 on
of  11-22 Gl Girfie 1202 A0 Qo dchfhes &fhifBPLAiRRES eﬁﬁggs%gna{a%tgz-&m' s role

in the stabilization of the cytokine receptor "conp igure 1
Conpar abl e Thefrhibitiod of Hi-22 divtdingroy amH - 10R2 folyclonall amtibbdy firthenadswntiatear

epitopes on mL-22 (d t shown). The inhibition of IL-22 binding by an
I L- 10rR2Gott F‘}?Hgﬁncgrﬂ%it[gb@)&%fﬁff’}ﬁt@ ng bBYiMEnt i at es 20 the inportance of
| L- 10R2 for cytokine binding. '

Example 17: - I1.-22BP Blocks the Interaction Between IL.-22 and II.-22R
IL-22 binding protein (IL-22BP) is a soluble ‘receptor’ for IL-22 that has low
homology to the extracellular domain of IL-22R. It neutralizes signal transduction
25 mediated by IL-22 (Dumoutier, L. et al. (2001) J Immunol 166(12):7090-5; Kotenko,
S.V. et al. (2001) J Immunol 166(12):7096-103; Xu, W. et al. (2001) Proc Natl Acad Sci
USA 98(17):9511-6; Wei C-C et al. (2003) Genes & Immunity 4:204-21117).
Conditioned media from CHO cells that secretle an IL-22BP-Fc fusion was added to

cytokine receptor binding ELISA to determine how this natural antagonist blocks IL-
30 22’sinteraction with it’s receptor chains. For the experiments of Figure 11A and 11B, a
fixed amount of total Fc from cells expressing IL-22R-Fc homodimer or IL-22R/IL-
10R2-Fc heterodimer, respectively, was immobilized via its Fc on anti-human IgG
coated plates. A fixed concentration of bio-IL-22 gives a signal, bound to the plate
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Exanpl e 17: 1L-22BP Bl ocks the Interaction Between |IL-22 and |L-22R IL-22
bi nding protein (1L-22BP) is a soluble "receptor' for IL-22 that has | ow

honol ogy wo 2003@moeset r acel | ul ar domai n of |L-22R I t neut
transduction 25 nediated by IL-22 (Dunmoutier, L. et al i)e?%g&l)‘”%g&??mmnol

166(12): 7090-5; Kotenko, S.V. et al. (2001) J Irmunol 166( 12) 7096- 103; Xu,
W et al t -C et al.

(2003) eer%‘e“?g%ﬂ?%fi{.}%?%% gkg%%fﬁ%d%nguéﬁ%sngg%e ra CHO cel I s t hat
secr et e arcohten2Bensraf EkizsaBﬂqumreaﬂidled vmm a fmtcicﬂonmmtmﬁoa pf HE-ZBJ Md22RP-ELI SA
to determ hqw t hi s natu nt a nls tion with
it's recep}{'g? ‘gﬁg ost FB‘PP &9&%\%&59 ELB i 6‘3}5&%3&%&(@5@ %P@I gUEj xed
amount of %hd'ﬁ{éﬁe&é%%ﬁf& A% id b5 P2 CudlRRR TR o8Pl L 22R1LL-

10R2-Fc hete | mer, respective y, lized Via its Fc on anti-human
| gG cdat edlupitabmﬂmgmyfhlmﬂdng;mnqampe@f ilb22 wéquiied fo1lit22cogniten by Hi-§2RI , bound

to the plate -83 WD .2005/ 000897 PCT/ US2004/ Q2083 rough its interaction
wi th i rmobiless ebservatiops ¥p Sewiﬂfﬁ% %QP@qeﬁé‘fléﬁg?%‘é"&goncentrations of

| L- 22BP- Fc wer enggieds Hﬁ:ﬁnqmﬂei mﬂ')s&?m hitd AB2Wind to didtindt by 22BP-  Fc

bl ocked al nost conpletely the bi n ing of IL-22 to both I'L-22R (ND50= 4 nM

Fi gure 1loNprlapping émtopes em Ho2Pea biNiDEELIS Arkgs dﬁl{duy@l i@ByhiciTHi-22BRdgest s t hat
| L-22BP 5 hi bi t s.. bi.ndi by bl f t
Fecogni ti oHRgIQ g e AR bnisd yititngas GribdBne Gews TGSk i ned
wth tig %n%uahsn 8f Bl g&:&sea ﬂgﬂﬁ bcfunldleo a?eEfﬁate%l‘oQéxL AQthtdRetfoa Wikd to

di stinct or overlapping epitopes On - bi ndi ng | SA was enpl oyed in
whi ch | L- MBH; Inerzasingroarisiehiratnns wf Abr%or%b@awrmlw adidadewith g Gxedat ed

021, (LB o s X80 A SO PR PP ERE 5 O

concent ratdoﬁﬂﬁet R34 FnMY ificatn @ha%ltl{%@eWﬂﬂhbﬂdr@stﬁréﬂhé@ﬁ&ne@f’ﬁkﬂem ration
of 1L-22. Ab-04 gl(oclgge%jb t he |nteraCF| on between | L-22 and | L-22BP

conpl et el yOV(eﬂmnn@IIesa Rpitoriendin cantrasty AtrB2 blogkerbll-3d s irerioighition of IsR3BR t he

sanme o r | appi 3,22 | {1 ARe,. 1N Iock d.lL-22"s

" ecognil | GRS 413 a7 1P Hen eI A R rdEBR RS it g

t hat Ab- O%eaaglgrthglgléBlﬁgeéqquSn nct yet overlapping epitopes on IL: 22. In
summary, the resu hown in Figure 11 indicate that IL-22BP and Ab-04

share a si mi | arinspinmepy thmresultoshopman Higire kb andicate thabl.-B2BRand Abd4 L- 22R
B4R A e R oAb A O R P d 22
epitope defined by Ab-02 is distinct.
20
Example 18: I1.-22 Interacts Sequentially with the ECD of IL.-22R and IL-10R2
Biotinylated, N terminal HIS/FLLAG tagged human IL-22 cytokine and IL-

22Rgcp- and IL-10R2gcp-Fe fusions were used in an ELISA-based format to explore

how IL-22 interacts with its receptor chains. As summarized in the schematic model of
25 Figure 12, IL-22 may first bind to the ECD of IL-22R. Then IL-22/IL-22Rgcp interacts

with the ECD of IL-10R2 to form a cytokine receptor complex with a higher affinity for

IL-22. While the stable recruitment of IL-10R2gcp to this complex has not been shown

directly, the following observations support this model.

The interaction of IL-22 with the individual receptor subunits was examined, and

30 found that tﬁe binding between IL-22 and IL-22R could readily be detected (EDsg = 20

ng/ml IL-22 and EDso= 6ng/ml IL-22R-Fc in Figure 6A and 6B, respectively). In

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

-84-



Bi otinylated, N term nal H S/ FLAG tagged human |L-22 cytokine and IL-
22REcD- and | L-1 ORZECD- Fc fusions were used in an EUSA- based format to

expl ore wWowoskoodd7 i nteracts with its receptor chains. m@g(ﬁ%d in the
schematic nodel of 25 Figure 12, 1L-22 may first bind to the | L- 22R
Then I'L-22/1L-22RECD interacts with the ECD of IL-10R2 to forma cyt oki ne

recept or Xe bl e
recrU|tnen?m%?l{mfg%g%gh%%%?ﬁ%ﬁecvgﬁ)% géuﬁg‘t%ggg Ls‘ﬁ’o ) g%‘?lectly, t he
follow ng znﬁa,ewlweat umamoﬁmmmet\ﬁemhnmdnmiml IL-2Dhand mmm%ra)detﬁftedlha tR2 with the
I ndi vi dual rece tor subuni am ned, and 30_found he bj ndi ng
bet ween | LnaEQma range Eﬁlcig P% IPVT%QOH%‘P%WP@HH(%%‘ Efi}é 5%@%1“ | L- 22
and ED50 %ﬁﬂ:

contrast, Th@ﬁﬂl/hgﬁc\)}\e&lerﬁg Vi I‘l%gﬁ d&h@g%ltlggédd(ﬁip gg{?"% to%fke -10R2
coul d b ZQéIBdIOQE 148y this required high concentrations of |L-10R2- Fc (3-10
ug/ m; data not 4 WD, 2005/ Q00897 PCT/ US2004/ 0208 T results
are consistent Wi HU%W@&M%MW&PPX \Fafts PEopose t %t@e%gfl%ﬁgra wher e
i nteracti %&%ﬁ&*ﬁg&sa&a@aﬁth d it IBDIRE-ZAR WEEEPRS! Bkeln i olehfiy

nanopol ar ran e 1nteractions IL-22 and I L-10R2
were in tfoeamepitapenlefined bynthe mtls’&aqtldn M—Elagkﬂlnmxﬁ&teﬂulwdoMn ¢fane2) J

I nterf Ki R 22(11 Wt t. b b th ,
Aol | cant 225 oS Bt cpRescetent b e - IORBbr R BER NS PYORRSIERR B Wit h T he
| ni tiajgl Lretgﬁwgél < F@%&EQHIEM% %ffcctﬂ%%%a?ﬁaﬂshﬁc@én ('E?*%Jré/u)f xpRAnRRYst OPe

defi ned by raction of IL-22 and the extrac ul ar’ domain of IL- 22R
Thi s t enpdnedlvinggithenthnpriof, cbhr@nhtanlmmﬁétoabequened adfiiiony(Fgara @B aft hi n

the 10 rece c ad effectlv uction (Figure
12). Exper{’ g“?{;ﬁégx\’}‘?aﬁlﬁnﬂﬁf‘ﬁavﬁ“ 0GR gm 83";2@3&3{%% gure 9,(A) gr
sequent | al depgifhistrad tt(aﬂt&%ﬁc@&)]leORZS&{ Ebhﬁbiﬂdlﬂ%lﬁeaef&ldéﬂ o a%ﬂdmtat ed |L-22
in an immbilized |IL-22R E denmonstrated th the effect of |L-10R2 on

| L-22 bi ndBMG.-22R dﬁp@nmn(tFlgme ). pini the system pgexd, I--20R2iHetcenawstfirstras§a@iaieir e 9) .

(Fi qur 85 0y el Sl )L omre P (e gh ers e et anintied 3’ 7

bi ndi ng. Tﬂlﬁ&ﬁg olrﬁ@sre\efb%éﬂﬁt%@ laf ERRicht Gith thé aﬂﬁnxtp %16%§Lfrb1'ﬁbﬁt¥ omgwoﬁnen,t s of
Logsdon et at. (2002) supra where imobilized IL=22's affinity Tor solution

phase | L- 10R2 (0@ eupraswhere mnmpkézqyd Wh2l's afﬁlmt)afor S@illltlyn ploase bt 10R2adonghase

I L-22R and I ter 20 Stable
engagenent! O#Wﬁgﬁ@%{.‘ ’El‘?‘?fﬁor\ﬁ? hg?ﬂ aSFL Ojgzrﬁl\%t}?e’iﬁ this
ELI SA systrhienldgeatdet-e43 @y di rectly using eit her a polyclonal or a
nonocl onal

20 Stable engagement of the IL.-10R2 subunit with the IL-22/IL.-22R complex in

this ELISA system was not detected directly using either a polyclonal or a monoclonal

.-4._')

hIL-10R2 antibody. Both of these anti-hIL.-10R2 reagents detected a pronounced non-
specific binding of IL-10R2-Fc to the ELISA plates, even in the presence of 100 ug/ml -
human IgG and independent of the addition of IL-22R or IL-22. This high background

25 may have masked a smaller signal derived from the IL-22/IL-22R-dependent association
of IL-10R2 to the ELISA plates. Note, though, that this non-specific binding of IL-
10R2-Fc does not enhance the signal derived from bio-IL-22 when cytokine was added
subsequently, presumably because insufficient IL-22R-Fc is juxtaposed adjacent to IL-
22Rgcp when hlgG is added to the assay (Figure 9A).

30 The covalent juxtaposition of IL-22R to IL-10R2 in the context of a heterodimer
gives optimal detection of IL.-22 binding in the system used herein (Figure 8A). In
effect, this covalent association increases the likelihood that the IL-10R2gcp will be in
close proximity to an IL-22/IL-22Rgcp complex, once cytokine is added to the assay.
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8A). In e I s coval ent association iIncr es the I'i ke t hat the

| L- 10R2ECHRY ﬂebéﬂa@r dhainsChh be dptectsd MalQ tér@imd GHP-22d/BEP RiifdncDVethmdig once
cytokine is added to the assay. -85 WD 2005/000897 PCT/ US2004/ 020833 These
het er odi neafdEiNeytoetls i disdysipmyand thepregsomed oligbmprizativnd thegytofinget ween t he

ot o conesags gyt ST AUk el Bty > " °
Cel I ul ar P&ﬁ&ﬁe@smasaﬁglgw?raﬂeﬁhé RebeptaE ShdifdndRnp1FS IRCARIsBRSm RRfween

fully-functional IFNy FN 5 yRZ2 receptor chainS can be detected via C
term nal GRRcadad B modélothe teraparhl Ibi-22i¢ yigkine fecEpiNr interactinsisistndiad in hes

system, a e presu Li o | zat.ion . of the cytokine: receptor .conplex,
the PRI A coBlsE el St RTberRRUhe e e Pl R P s HERBE MR ot ¢ ns
ki nases phggpdrassstated IIE feB&R6t dhaing Nai wisll anéthatppé Ineytdrenctevdipsseam si gnal
cascade. In one nodel, the tenporal IL.-22 cytokine réceptor interactions

st udi ed i rvithia axellmemxnasgst em nodel s described herein the interactions

required for the oligonerization of pre-associated |IL-22 receptor chains,
as well as other type Il cytokine receptors, wthin a cell nenbrane.

Exanpl e 1%Exadnpl@ 29:NaH -3ZA& RbSalelT 2R a1 LoRDRAdhigndifagessur f aces 15
The,rat 1L-22 anti bodi es, Ab-02 and -04, have proven to be useful tools

for a$Sessing Prriehlli-32 antibadisrgAbiQ2eanddkp-04,-hye praven prbe bedil toels forequi r ed

for the pr : .al. en| . j.ne- r. X and
subsequentlongpol RO fuEBRE Tt e Hhh S dbhFaTR B oINS 701
these antitem@brs asemblyest thé eytoRink 26deptor 28inbleA 288 subséguény Bighalatankductidn
‘antagoni sts. The first type, exenplified by Ab-04 and hl L-22BP-Fc, 20 bl ocks

the initi dFigum &2)ackhesndyeafeeeffects ofthessaniipodiorenapleg theechagagrizadon of) . The
- ecoqn 1 oot o e REE 1 i e R PRLRF AB O Be R o
ant i bogh esbledksehdndeH istebBodn between IL-22 and IL-22R (Figures 10B and 12). The
second type of inhibitor, exemplified by Ab-02, blocks the subsequent recognition of IL-
22/TL~22Rgcp by IL-10R2gcp (Figures 10C and 12). These antibodies also block signal
transduction mediated by IL-22 (Figure 10A).

Whether the epitopes defined by the IL-22 antibodies overlap the receptor
25 binding sites or binding site of the antibody sterically interferes with the recognition of
the cytokine by the receptor chain, these two types of antibodies confirm that II'-22 has
distinct receptor binding sites for IL-22 and IL-10R2. Focusing on characteristics of the
. 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
30 not blocked by Ab-02. In fact, Ab-02 enhances the binding of II.-22 to immobilized IL-
22R (Figure 5B). It is believed that this is due to Ab-02’s recognition of a
conformational change in IL-22 that is effected by this cytokine’s interaction with the

ECD of IL-22R. While Ab-02 does not block the first step in cytokine assembly, it is
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transduction nediated by I1L-22 (Figure | 0A). Wether the epitopes defined by
the I1L-22 anti bodies overlap the receptor 25 binding sites or binding site

of the amobmdyomberically interferes with the recognitjp o yt oki ne
by the receptor chain, these two types of antibodies con?f[rUrgn toﬁ/gitbgsl 22 has
distinct receptor binding sites for 1L-22 and IL-10R2. Focusing on
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epitope on IL-22 that is distinct from that defined by Ab-04. In sunmary,

t he resul t22Rswhem antagenistssugmplified bnAbi0d-amd ILA2BFake prexentiihistinterpotiorecept or
chains in te r ' First 2 associ h the ECD of IL-
59R wher o SPRONK ECDIAME bind o s PRAR e sBhREL ) (Pl (v <

i nteracti qnteracﬁaﬁ eBveeh TE-22Adaf - 2R DO IaBENAeridtion iSlbRtkChy Aitfebnikes Site
defined by the grlor i nteraction between IL-22 and |L-22R ThIS | atter

i nt eract i oreplibpdby &b-03% Fgagddhi sts exenplified by Ab-02 (Figure 12). 15
Exarrplﬁz 20: Inhibition of IL-22 activity in a pSTAT Luciferase assay using
rat an ? human | L-22 anti bodi es Experinental Protocols: The

PSTAT- TA- LEginié 20 TnBiiHieon ¥EH -ZDagivity el dSTATIIOldifere afsay @sidgpatestiof 20
STAT responsi ve eI ements (RN Pearse et al. (1993) PNAS 90: 4314-4318) were

cloned i r obtained froma comrercial source (C ontech Cat.

ﬁo.: PT36Q%g%hnmﬁHﬁP&ﬁ5&ﬁ§ activity was detected using the foll ow ng pSTAT
uci f erase @ssay

The pSTAT-TA-Luciferase vector was constructed as follows. Five copies of
20 STAT responsive elements (RN Pearse et al. (1993) PNAS 90: 4314-4318) were cloned
into pTA-Luc vector obtained from a commercial source (Clontech Cat. No.: PT3606-5).

)

Luciferase activity was detected using the following pSTAT Luciferase assay:

On the first day, HepG2 cells were fully trypsinised and split into P-100 dishes
(Corning) at a density of 5x10° cells/P100). On the second day, the cells were

25 transfected under the following conditions per P100 plate: Solution 1: 20 ug pSTAT-
TA-Luc DNA + 0.5 ml Serum-free medium (Opti-MEM from Gibco); and Solution 2:
60 ul Lipofectamin2000 (from Gibco) + 0.5 ml Serum-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

30 temperature. The medium from HepG?2 cells was removed and washed once with
phosphate buffered saline solution (PBS). 9ml/p100 of serum-free medium
(DMEA+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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On the first day, Hep& cells were fully trypsinised and split into P-100
dishes (Coming) at a density of 5x106 cells/Pl00). On the second day, the
cell's werw@dos/omssr ect ed under the follow ng conditi onsp@eisiddfdessat e:

Solution 1: 20 ug pSTAT- TA-Luc DNA + 0.5 nil Serumfree nmedium (Opti- VEM
fromdbco); and Solution 2: 60 ul Lipofectanm n2000 (fromdbco) + 0.5 m

Serumfree Ay Xe@lhb#&%ﬁf {aMenﬁ)&FtB)d?] ﬁeh&% P'brlth‘(ﬁﬁlr@iﬁ ,'gxu@ﬁa%d into
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was al | owedrypsinis¢charl planedma@ﬁﬂmlbsellaaultnmdﬂ\atamttbmﬂ@iae wne 96w nedi um from

Hep&2 cell s s, e S dOce W th buffered saline

sol ution (Pg\é?pu@mg@qﬂdc%&e %y ﬁéﬁ?‘?ﬁrﬂfp EMEEPSRer e added
to P100. Ai&heaeasv@maaéqg} rhIQST T 2P 8n DRV RS BP{ (REEBS ’?—"Qoﬁr@bffﬁd&’te% (6e! ution
1 + Solution 2) was added to the cells. The -87 WO 2005/ 000897

PCT/ US2G04 D208 antibodyt aytekinamisuier wasthereaddeyl taoell cwdtune platestafiet mediumc ubat or .
On the third day, cells were trypsinjise nd plate |n a_96-well cel|

cul ture fI 32 BR9Hedhsicete werincuhgtagat 7 Colox 6dyoyss ol hemerinmkas remeyed he
fourth day, i ng/ n

of hul L 25 SOBVREIL ARGk BBIAREE fx RY BHhERR R nﬁ?Eg?”?S%&%%P@%@“Pk@*é@ ’

ant i body: cwhmkhonmgenaﬂmr@u%eﬁly’sﬁtememjﬁlmmm:d(fei luctfedasaiassaylntd es after nedi um
was renoved, The cells re i.ncubat_ed hour s m was

e oved " Ghermy PAdsc g DborLrPaEpiaits Qerckio qaEaliieiREHSE M-SRl AT ver o
added aftd Mo gflof wafe}aseggga?%&&eﬁt (PRHibsadh14B35 G1 HRES. LOARRAGREEH ] Or

| uci ferase assay I nto chenmofum™nescence assay plates (Packard or
vl | ac opaqeme@ﬁdmhinopietdréWallaxJMICI@BetaITrdiu)d_awmtﬂkatiaseomslay r eagent

(Promega E1483) m nesgen cored .in er (wal | ax
Mcro Beta Tri L ?8%%0 a‘ﬁ}“@ﬁ?nwgﬁr gi%‘ﬁﬁ B a&@?ffﬁ&‘él

i nhi bi ti on e hbmé%at%hlﬁﬂntla\ﬁ Hﬁzziaﬁ%&ﬂés LAk 0D %ﬁ@%% Otﬁ%ﬁﬁ)baféa'té‘g fﬁs@én

anti - hunan IL 22 anti bodies, Ab-0 Ab- 04 ared to a fusion

construct ©bnsimeef inRm Madbmgng)pme@m ﬁascdmeﬁ: &hQHFQ‘ZHH’rbUEQZ Bizunei k2 3s.2 Fi gur e

13 5 f IL-22 t t

ot | ki pTBp R it Aeh Ohlterh ol uess: Shipkh 24 delsta
concent r at iafifbfRfies) Abd2 MRASABIOR: IANFxEIRdoREeniatibn oF B9 Was pRSIaREbAted WRRS Of
either Ab-02 () or Ab-04 (A) or a control antibody (-) in cell media and

t hen added vanouSepﬁQemmhbes ofr eithet AuthZy(-) ol 04 € ihd) drya quBTEaTantihotly ¢-) irecellor .
After 6 hrs, thec | s re nd sa es were added
with 20 | ué‘?qdé"’r%@é ﬂgigﬁ ep%ﬁé:e@? Eﬂ&?er;‘ﬁﬁ gn‘éteggﬁ Pgiﬁ%&égﬁlt‘weﬁ@écence
reader. CelAffr 6inRC e?lg \Wre sbP LK Sihe 4 th ce lgg'é%g weiolddbd R&h | L-22 were
i ncl uded as p05|t|ve ative contr respéctively. ED50 for Ab-02
was abdft [hiniferasd kebsEBEO T}mrs1g%ial Ods detected usmg a luminescence reader. Cells

incubated with (broken line) or without (dot line) IL-22 were included as positive and

negative controls, respectively. ED50 for Ab-02 was about 10nM. The ED50 for Ab-04

was about 0.3nM.

Figure 14 is a graph depicting the inhibition of IL-22 activities with rat anti-
25 human IL-22 monoclonal antibody, Ab-04, or IL-22BP-Fc. A fixed concentration of IL-
22 was pre-incubated with various concentrations of either Ab-04 (A) or IL-22BP-Fc
(1) in cell media and then added to HepG2 cells transiently transfected by pSTAT-TA-
Luc vector. After 6 hrs, the cells were lysed and same amount of cell lysates were added
to each sample with Iuciferase substrate. The signal was detected using a luminescence
30 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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was about 0.3nM Figure 14 is a graph depicting the inhibition of IL-22
activities with rat anti 25 human |L-22 nonocl onal anti body, Ab-04, or

| L- 22BP- }a@ 2005/0008€d concentrati on of IL- 22 was pre-i ncp@aiieRoblodssvari ous
concentrations of either Ab-04 (A) or I1L-22BP-Fc (0) in cell nedia and then

added to Hep& cells transiently transfected by pSTAT-TA- Luc vector. After
.6 hrs, thepgehbR Mer enHibisied o§ﬂ£i2§%%1@%3ﬁrol?ﬁ{dﬁoh)ﬁ§@§ﬁ%§%dded to
each sarrple W uciferase substrate € signal was defected using a

| um nescenbemanll-33dnatibodies | s i ncubated with (broken line) or without (dot

line) IL-2 were rl}%céxgg)cd]ﬁ positive and negative controls, respectively.
ED50 for : 9out 0.4nM  -88 WO 2005/ 000897 PCT/ US2004/ 020833

Exanpl e 21: I NhDINA £@Bmehts lehcatn @Al I¢h3th 11.122RaMa IDL RS RERLGHRd 38 BFRISI Ng
rat anti- human | L-22 anti bodi es” Experinental Protocols: DNA fragnents

encodi ng f RV (reteqwitah veatorwith &mepn FluaeRenthBrotein Repewder) and YEPRR V freRoviral
(retrovi raI vect t o] cent te rt and YFP-
(retroviral t?/re‘gﬁl&% ﬁ%ﬁ%ﬂi% EF&I?)etE?PQﬁ Jlrg?ﬁ?]g? ?Es %‘f’ F\?@Pvﬁcﬁ‘ﬁ\e/ BaF3
cel I's wer e withadDSKOREYFPVR ¥ And borddd FAES R¥ha Td- 19RDpReitivg BafGeellsihge! L- 10R2
positive BaF3 cells were further transduced with I'L-22R- GFP RV and sorted

by FACS. Tikther tramydeeed with IR22BoGEP & oarsd sorigd bpdiddCSeThe IndPR2UER n t he
BaF3 prollfer tion.as dscrl b 1 F3 cells sed A
col | SuspeeapaffoRRt &St bl i h 8 pdRelipl R, S HBaliBRINE o
S0ul/welg in ceBAFBWIN WerPvadied( %lﬁw%%n 2D 26¥m] Wae pephiedsn di | ut ed

anti body was pre-incubated with 5ng/ M human 1L-22 in M 1640+PSG+10%-BS

at 37C-for 1 A4R-GS GOS0 KB X e @11%@55@%#1191@@@11 cniers PlﬁeKVV\éﬁu#ﬁaﬁ*@-pl ate at

noubat or P50 Ao o S DRANEREbed be By niA N SR RS o e e

removed OURPMII6HHRIGH W% FBS! aﬁ&‘7°@\1f6ﬂ3ﬂrﬁmﬁtwl THewixfue waotheh ad@ariatour .
About 100ul/well of reconstituted Cell-Tirer do reagﬁe)nt wer e added. The

pl at es wer eelpdivenplate A50RYwEll. ShBkwerefingubziedit 86’ e isdpL Qi hamddifigd | s of -

N d / vl | ax M
Tri Lux ot HREPAt A SRR o S prelitoesdii, P cHllomd e vhE TeRr oo of

I L-22 acti gf ﬁﬁéubdimBeﬂa%nemhlta 86t tdoR to ?@o?ﬁii’erﬁt%rﬁ&er 3 bt 1 DOULWERNof! L- 22

anti bodi es, Ab-02 and Ab-04 (Figure 15). A fixed concentration of |IL-22 was

pre-inc ubatr@:dnwtuﬂad alliTices Mo m@a@qmr\acm efidedofThei plates wate- slnaken( <)n abitdb- 04 (A
or a controg n_cell di a. and hen added to C
expr essi ng® %o'r? %Fé g‘#&r GoniRlpts rir}?sést‘gfd“teﬁF ~UIRINCEFeNgS wfﬁ % Cﬁvc?hl I
proliferat y§fg Trilux (Wallax Micro Beta TriLux scintillation counter). ,
20 This Example describes the inhibition of IL-22 activity in BaFF3 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 concentratjons 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
25 was detected by Cell-Tirer Glo reagent. The signal was detected using a luminescence
reader. ED50 for Ab-02 and Ab-04 were about 40nM and 0.2nM, respectively.

Example 22: Kinetic analysis of rat Ab-02, 04, IL.-22BP-Fc, I1.-22R and

IL-22R/M.-10R2 binding to IL-22 by BIAcore
30 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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25 was detected by Cell-Tirer Ao reagent. The signal was detected using a
| um nescence reader. ED50 for Ab-02 and Ab-04 were about 40nM and 0.2nM

respect i wybyoos/deggnpl e 22: Kinetic analysis of rat Ab- 03c1ifodslardsdsP- FC-
I L-22R and |1L-22R/1L-10R2 binding to IL-22 by Bl Acore 30 Experi nent al

Protocol s: To prepare the biosensor surface, goat anti-human 1gG affinity

ified - 10-20) - 0= AP 184) ' | gG
Pest pr ot ofaunlitg, THE settce WEIEYRedudl OGRS cariitle Ailiooal Uas 90 ot by
dextran chinjedt@Mt)a asmtergration of 50 8/ 264 6H0RERRTOUPET (RISAR) Ahe POGEA-A

coupling. The.surface was actjva ith E NHS. The captyr.i anti body was
o Pet og ot ety SRReTIAgon 36 S FIRL I ROU aartel B e Do B g L)

the Protei RrfeinWRs dirb®Fingshid atd CRBGEALSRE Qm-qfu iHYbdhnd LetRhE acet at e
buffer (pH 4.0), or test “protein was directly infected at a concentration

of 0. 013 u@hi.0)nTheithmobdizetien wabddrearsing theWitardjoolsTwih iaimobi0.08@&t i on was
done using the w zard I i th.ai mof 10..000 e ce. unjts, Us) for
he ant | - ndgRah ot QOB o thed Hrknaptieh 20naotd B TSR ReeEimt K aed ( Rus)
for the di "5@51(}0/(}111[{@7'8&4 thé aﬁgcti}ﬁ%hh&gliiérd%&ingjprﬁéﬁﬁ'KHn'ianiﬁgtath@att&ﬂngﬁ ps

were bl ocked wit M et handl am ne (pH 8.0). As control "the first flow
cel | was uset blaskedatith €00 ethanblapdne (PHES0).eds cordrolibhe first Bdwaell iwae upatdex,

e SR AR RO HEAB S BBl bl 1o
condi tig@n mwadids, mléclb_ﬂﬂé Bird dirdélE fi6w cbils wEBZomed witkr the éiptisag faolkefe: Fc

receptor conplex or IL-22BP-Fc protein were captured onto the anti-human
| gG ant i body or For kineiipanglyis, candiion Tediacantaiting HodPRsFonllr-d0B2diculled ont o

Soruti on. | R RECTEUARY Vbl S BuET e i PREP PR el s Pic Rl

appr oxi nat ehti-h8haf ¢6G ahfigsdyCarRbein ABu@ices FThé 158 batibddied wérd chpthealon@) was
taken to represent_the ampunt of |igand bound. Solutions _of 1L-22 at 300,

150, 100, 7%he ati-raplgG antibydy gugfaces hyl imjeating 601w ehe AR nemal sphitien; Apeseted in
tripli at a fl f..30 - m ' t of
oung o S bV e Bkl pR BT bRl 0 Ao ©

di ssoci ati ¢ fidies frovés indebtivanidsale tb feprESntie Auohet off liand Bovid) Bodsticaks t he
same flow rate foll i njection of 0.1% TFA and 5ul injection of

d by 5 ul
ol yoi ne. pHOLTTE22 8t 30 dARAB0T5 5P Y246 Suand Qalk aanpeniralions weis injsbied ik net i c
i ts. t j | t
P et SRl 80 Aot 36l Bel ol foF 3 BIhAEE and - AMGUARGE Bt Hardild O ©
data were apalfytion osting WalsAesatiedis sensceghinsn Mae disSodlatigppliacgelwa®5 to a 1:1

oAl 0 rcbiored in HBS/EB buffot far 10 mihuizs st the same How rate fotowed by 5 o ">+ 2" °
injection of 0.1% TFA and 5ul injection of glycine pH 1.5 to regenerate a fully active
capturing surface. A 1l 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

25 toal:1 model. The apparent dissociation (kq) and association (ka) 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
IL-22 was calculated from the kinetic rate constants by the following formula: Kp =
kq/ k.

30 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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were cal cul ated fromthe appropriate regions of the sensorgrans using a

gl obal analysis. The affinity constant of the interaction between

r ecept or 3yO aoosiobosd? es and | L-22 was cal cul ated from t heckiuRsiol/G20888 €
const.ants by the following fornmula: KD = kd / ka. 30 The affinity of rat
anti bodies binding to IL-22 has been tested in Bl Acore using different
present at | Qfsfaht sfahe AELERH WS arfhl Y88 Lbi¥g BIALVAIGatoAlsoftMakd) OSthlr @4ta Bl Acor e
chip or capturing rat antibodies 'on Bl Acore chip by anti-rat 1gG

ant i bodi eshaverbeen obfrinee from diffcoant experimeantns of | L-22 were injected into chip

foll owed with ffer. . Th LnLty - 0 / US2004/ 020833
const ant of thgﬁ‘%f‘i‘}%PfH%%E?Cax’m1@@%%@'2@%@%?5% rS%epgcgfcpm &
Simlar daim DhzoBP-Beedalt i erd hdsHkklickiea It BIA P @tingRBhditioddtPmadibinni ty of
| L-22R-Pc, IL-10R2-Fc, |L-22R-FcllL10OR2-Fc receptor conplex and |IL-22BP-Fc

bi ndi ng5t ocantaiping shevergesptereEe Auidnprefeise ofhe raepiy-Rcofgioninsefeim wasdi um 5

cont ai ni ng_abho r Qri; Fc fusion pr i n. eptQr-Fc fusiog rotein
vas. capt ur g en RIS chipL PR A8l oo hTibg s TEE B AbetoouteglioR oy
concent r at 6foms22 Wbrelihjedidd Wb ehipoBewed withthaffer i The affinitwednstritlof tef f er . The
affinity constant of the interaction was analyzed using Bl Aeval uation

sof t war e. IoterRqtion verstanalyaedusiee BIAomlugtiae goftwam Simflardat havedeen nent s. 10
Ab-02 Ab-04_.].1-22R-F - - Fc/ | |- 10R2- Fc conpl ex |L-22BP-Fc KD (nM 68.1
1.51 41 1.%515?%%@1%%&?%%35&?& between IL-10R2-Fc and | L-22 was too
weak taqQobe tested in Bl Acore analysis. 15 Deposit of Hybridoma Cell Lines
Hybridoma cell |ines producing Ab-02 and Ab-04 were deposited with the
Anerican T i i i

Vi rginia, 20 U S Ay, C 42%%&-?&?@@09&}1. _t
under the Budap aty—armd—a gTe ACTE 0 y = A—and
PTA- 5255, respentived.y. Al151restridactions on the ad8ilability to 888 public
of the deposited material will be irrevocably renpved upon the granting of

and the temﬁgs.the deposit will conply with 37 C.F.R
Eaui vallgnt S

the pat ent + T8 Gftefacti @ bdiWEerl RIVOREIB RhS IS LS Wak k&Sweak t%7be1t€38tg% i 1315&60?@8( b),

Deposit of Hybridoma Celli Lines
Hybridoma cell lines producing Ab-02 and Ab-04 were deposited with the

American Type Culture Collection, 10801 University Boulevard, Manassas, Virginia,
20 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-52585, 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.
25
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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Those skilled in the art will recognize, or be able to ascertain using no
nore than routine experinentation, nmany equivalents to the specific

enbodi ments of the invention described herein. Such equivalents are
enaonpassed\pxtgpghf &Jlmjng claims. -91 What is clained is: 1. An isolated
ant i body or an%lgen- inding fragnent thereof that specifically binds to
interleukin-22 (IL-22) and conpetitively inhibits the binding of a second
antibody to said |L-22, wherein said second anti body is _a nonoc| onal

anti body prloducetn isplatedhgmibody oa aetigsadningding frapmaptisigoh that pesifepBy. 2. The

anti body or .} 89f 10 ' Wi 1N st ant
(ke o 1 bR TRk IGh 32 (R PArt Brpey WOl hIERs B RIAhELE Y sotBZ BN,
claimi1, whistboduto adid ZEL2SWAEreipbgid phcand! aitibody iisa Hidie2lonal patibody er at i on
of BaF3 cells with an ED50Q in the range of abqyt 5nM to 200 pM or stronger.
4. The anti HﬁeﬂﬂcéﬁibY@é’ghﬁﬁQmﬁﬁ@S%fromlggfﬁéizﬁf‘@ Ak associ ates with |L22
with kinetics in the range of about IOE4 to 10OE6 1/ Ms and has a dissociation
kinetics in the range of about 10E-3 to 10E-6 1/s. 5. The anti body or
fragment thexeof Tofe ahtiboaylor \flagmenn thiddenfl &f 2Rimoip mihsehs haaranaaffindy aci d
sequence that is east 90% i dentjcal to am no acids 34-179 of SEQ ID NO
2, and is céﬁ&ﬁﬁ@%@s Pﬁ%‘gﬁéhfg%ér#ﬁﬁgﬁhoryl ation of a Stat-3 protein. 6.
The anti body or fragnment thereof of claim?2, wherein the IL-22 conprises

am no acids 34-179 of SEQID NO 2. 7. An isolated antibody or fragnent

t her eof , whe¥.ei n Theeamitodp adyfragmertt rthgreidf chénebf whishselugelizd $TAM an

anti body or antigen-bi ndi f ragnment . t her eof t specific y binds to

i nterl euki n- QSF(IH%EYIIQ%Q “\‘/\Ag&rpé%%éﬂ‘alfﬁrﬁ{l?lb(?gﬁagg ‘Fq?]ég‘??élhtant Wé&ft?‘?educes
the bindi ng ,9f e'dfa%guﬂﬁh@t&%mﬂfﬁ%r%ﬁHR%&.Si ng an IL-22 receptor (IL-22R) and
interleukin-10" receptor 2 (IL-1OR2); ah anti body or antigen-binding fragnment

thereof that specifically binds to interleukin-22 (I1L-22), wherein said
anti body or fragnment thereof .reduces the.binding,of IL-22 to.jn | euki n- 10
eceptor 2 (Lo CREb BB St SHENEG el ShEPBbdy WHChATSaR Bitid G 11 agnent
thereof thaty#aelite l e rdoBT doBul MOEY LLYHEN1A2s bhd 1A diblRIEbA Sai d
anti body or fragnent thereof ™ reduces the binding of a conplex of IL-22 and
| L- 22 r eceptlometich in h2 Ryngetod about 10E™ to 10E® 1/s.

5. The antibody or fragment thereof of claim 1, wherein the IL-22 comprises
an amino acid sequence that is at least 90% identical to amino acids 34-179 of

SEQ ID NO: 2, and is capable of inducing the phosphorylation of a Stat-3 protein.

6. The antibody or fragment thereof of claim 2, wherein the IL-22 comprises
amino acids 34-179 of SEQ ID NO: 2.

7. An isolated antibody or fragment thereof, wherein the antibody or
fragment thereof is selected from:
an antibody or antigen-binding fragment thereof that specifically binds to
interleukin-22 (IL-22), wherein said antibody or fragment thereof reduces
the binding of IL-22 to a complex comprising an IL-22 receptor (IL-22R)
and interleukin-10 receptor 2 (IL-10R2);
an antibody or antigen-binding fragment thereof that specifically binds to
interleukin-22 (IL-22), wherein said antibody or fragment thereof reduces

the binding of IL-22 to interleukin-10 receptor 2 (IL-10R2); or
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an interl eukin-10 receptor 2 (IL- I1OR2); wherein the IL-22, |L-22R and
| L- 10R2 are of human origin. 8. An isolated antibody or antigen-binding
fragnent thereof that specifically binds to interleukin-22 (IL-22), wherein

. tj . . . . 1 1 - -
aceptor (1L 2or BRGRPRY T b FHRARind BER O Phel Bl 17 o e

anti body or fragmas tb heegafkinb2 ¢llapmy, hewht edid batitodywidrigaed: thetddf graft ed
or human anti body._ 10. A nonoclonal anti boIe_é produced by a hybri doma chosen

d
from PTA-5254  areduogsths binding of a pomplsx 9h Hed? iap@ IL wdrfpesdtari (Grr2éRhi? i si ng t he
anti body or fraggﬁqﬁterléﬁgﬁg@freég{m@bQ'Lm1J\9R2 2. The pharmaceutical conposition
of claim 11, furthér conprising another therapeutic agent selected fromthe
group consi sthengin dfe [&-23 TbK2Reanidrihi I9R2are oBhumgyarooidinf act or i nhi bitor, an
i Mmunosuppressant, an anti-inflammtory agent, a netabolic inhibitor, an
enzynme inhibitor, a cytottxic agent, and a cytostatic agent. 13. The

phar maceuti gal c {td I ki L J ent is
Sel coted 1 om t hogr o EBherbEMetR illiRE EuPmbAtbi6r 2RF cfisal?

ant agoni st , bamdslth irt&rlakimddils22), ahereln shid anibadpnr fhgment thdredfdedmemagoni st ,
an IL- 21R ant ni st T cel epl eti nt, a.B cell de t] agent,
met hot r exat &0€ ﬁ%@lﬁlﬂ&%@&éo agid"'@l irﬁ‘if?t((r:(lﬁﬁgggb MHereR t@é%?’ggﬁt'kg?eof , a
Cox-2 i nhi bigtogsmanantfled? 1 nhibitor, an NSAID, and a p38 inhibitor. 14. The

anti body or fragment thereof of claim1 for use in therapy. 93 15. The
anti body or fragnent thereof of claiml for use in the treatnent of an

aut oi nmune dj sorder, respiratory disarder, and.an . nfl amratqr ondi tion.

6. “The. ant thody G #Pagiem et gferGi oL F Lty 1 WGP 15 ST CPESt et o

rheumat oi d ghifididrintmafahBRt hritis, multiple sclerosis, nyasthenia gravis,
Crohn's disease, inflammatory bowel disease, |upus, diabetes, psoriasis,

ast hma, chronic obstructive pul nonary di sease (COPD), cardi ovascul ar

infl i it d hyitig., 17. T L pod
ragnont t naPebr b epsi s RREPIaTh S o BB st LoPLrAReSY hetmat of d

arthritis. 18dpgaespds the anti body or fragment thereof of claim1l in the
manuf acture of a nedicanent to treat or prevent an |L22-associ ated di sorder
in a subject.

11. A pharmaceutical composition comprising the antibody or fragment

thereof of claim 1.

12.  The pharmaceutical composition of claim 11, 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.

13. The pharmaceutical composition of claim 12, wherein the therapeutic
agent is selected from the group consisting of a TNF antagonist, an 1L-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.

14.  The antibody or fragment thereof of claim 1 for use in therapy.
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19. Use of the antibody or fragment thereof of claim1 in the manufacture of
a nmedicanment to treat or prevent an acute phase response in a subject. 20.
The use of clains 18 or 19, further conprising a therapeutic agent selected

freamthe gro c isting of .a cytokine.inhibifar, a.growth factar
o bt tor oo nouRty 86 St b herdh o b e HEfeten e g abol i
i nhibitor, ap@RAWRR didordrBi fe@ﬂiirat@ry%{éo?&é?ﬁrﬁ a%Qﬁﬂ&mm%ﬂﬁy fofdifi@st ati ¢ agent.

21. The use of claim?20, wherein the therapeutic agent 1s selected fromthe
group consisting of a TNF antagoni st, an |L-12 antagonist, an IL-15

ant agoni st , lL-17 ant.agom st L1 ntagoni st,. an I L-21R antagoni st,
2T el deptter i e muBRed OR stienf horgs o FERaE AR Hriat ovraliErudt ~0

| ef | unom de, rhgh &bidahritisapaBaseihbitis, RUItRR *NEbHY hiaiRafa %rﬁvi@,o@ro%n‘snm bi t or,
a cPLA2 inhibitor, an NSAID, and a p38 inhibitor. 94 WD 2005/ 000897

PCT/ US2004/ 0lisra$3 inSEQUENCE bowsiT isese,1 upys, @izhstdsc psdriesisi asthwa, ¢hranicli, Jing
Tan, Xi ang-Yan Tanki nson, .Kat hl . ittman, . Debra D Vel dpan,

oot t rurdy el 8RR nE o afEh ERRON cordbi Bl R, iR 22 and
Uses Ther ef Q{epatﬁ;s&glarémgm <150> US 60/ 480, 652. <151> 2003-06-23 <160>
10 <170> Patentln version 3.1 <210> 1 <211> 1191 <212> DNA <213> Hono
sapi ens <400> 1 gaattcggcc aaagaggctt acaggttctc cttccccagt caccagttgc

tcoagttaga 6f - athgl Ghass, 3 AGAAGE G FAARRNC 15 HAGER! B AiSSHhALIY
ggaccctggc 120

disorder is rtheumatoid arthritis.

18. Use of the antibody or fragment thereof of claim 1 in the manufacture of a

medicament to treat or prevent an IL22-associated disorder in a subject.

19. Use of the antibody or fragment thereof of claim 1 in the manufacture of a

medicament to treat or prevent an acute phase response in a subject.

20.  The use of claims 18 or 19, further comprising a 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.

21.  The use of claim 20, 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.
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cgcccatcag 180
accgcacctt 240
beRfulsef9R R3O
aggtgctgaa 360
at at gcagga 420
tt gaaggt ga 480
agcttggaga 540
t gagaaat gc 600
ct gct agaaa 660
aagccaaact 720
aaccaatgcc 780
t gat aacatt 840

ggagcagct g
t at at cacca
gacgttcgtc
ct gat gaagc
ttccagcctt
acat gt cat a
acagt gaaaa
tttatgtctc
cccectttcec
ggaagat ggg
tt acaaagga
agat atttat

caccagctgc ctccttctct tggeccctctt ggtacaggga
ctcccactgec aggcttgaca agtccaactt ccagcagccc.
cat gct ggavoaaB@aeget a gcttggcet ga t aacaacaca
gaaact gttc cacggagtca gtatgagtga gcgctgcet at
cttcaccctt gaagaagtgc tgttccctca atctgatagg
ggt ggt gccc ttcctggeca ggct cageaENcRgaetaegc
t gacct gcat at ccagagga at gt gcaaaa gct gaaggac
gagt ggageid>at tredgeadnstifggadéC ggatttgcetg
ctgcatttga ckh Q'E%aaygctgaaaaat gaat aact aa
t aacaatt ag &ﬁ%HKQE tttttt ttaaccaaaa

0
Q4G

ccatcatgat g LCaadt gaace cctgegttag
acttttgttt ajgagastag.dagdisagact ttctaagceat .
tcattgtaac tggiQtt cigbagacagaaa acaatttatt ttttaaataa ttgtcttttt 900
ccat aaaaaa gattactttc cattccttta ggggaaaaaa cccctaaata gcttcatgtt 960
t ccat aatras>gt Atibbalisxs hbdaistani@riaikihadd ahd takl aftRagioxt gcatttta 1020
tttatatcat tttattaata tggatttatt tatagaaaca tcattcgata ttgctacttg 1080
agt gt aagpd>t AR bt . attt at gaca ataattatag aggtatgaca tgtttatttg 1140
acctcaat aa acacttggat atcctaaaaa aaaaaaaaaa -aaagcggccg ¢ 1191 - 1/5 WO
2005/ 006897 ' PET PO £P920833 <210> 2 <211> 179 <212> PRT <213>.Hono

sapi ens<322002°%-RB1%3A a Ala Leu G n Lys Ser Val Ser Ser The Leu Met Ay Thr

Leu 1 %E%% 15 Ala Thr Ser Cys Leu Leu Leu Leu Ala Leu Leu Val Gn Ay Gy
Ala 20 O Ala Ala Pro Ile Ser Ser H's Cys Arg Leu Asp Lys Ser Asn Phe -
G n 35.4Q-45 {80t YeF¥iond Be1 Thr Asn Arg Thr Phe Net Leu Ala Lys Qu Al a
Ser 50 55 60 Leu Ala Asp Asn Asn Thr Asp Val Arg Leu lle Ay Qu Lys Leu
Phe 65 41035 80 '., _
<211> 1191
<212> DNA
<213> Homo sapiens
<400> 1 - ]
gaattecggee aaagaggect acaggttcete cttececcagt caccagttge tcgagttaga 60
attgtctgca atggccgecece tgcagaaatc tgtgagetcet ttecttatgg ggaccetgge 120
caccagctge ctecttetet tggecctett ggtacaggga ggagcagetg cgceccatcag 180
ctecccactge aggecttgaca agtccéactt ccagcagecce. tatatcacca accgecaccett 240
catgctggcet aaggaggcta gettggectga taacaacaca gacgttegte tecattgggga 300
gaaactgtte cacggagtca gtatgagtga gcgctgctat ctgatgaage aggtgctgaa 360
cttcaccett gaagaagtge tgttccctca atctgatagg ttecagectt atatgcagga 420
ggtggtgcece ttectggeca ggctcagcaa caggctaage acatgtcata ttgaaggtga 480
tgacctgecat atccagagga atgtgcaaaa gctgaaggac acagtgaaaa agéttggaga_ 540
gagtggagag atcaaagcaa ttggagaact ggatttgetg tttatgtcte tgagaaatge 600
ctgcatttga ccagagcaaa gctgaaaaat gaataactaa ccccctttece ctgctagaaa 660
taacaattag atgccccaaa gegattittt ttaaccaaaa ggaagatggg aagccaaact 720
ccatcatgat gggtggattce caaatgaacc cctgegttag ttacaaagga aaccaatgcc 780
acttttgttt ataagaccag aaggtagact ttctaagcat agatatttat tgataacatt | 840
tcattgtaac tggtgttecta tacacagaaa acaatttatt ttttaaataa ttgtettttt 900
ccataaaaaa gattacttte cattccttta ggggaaaaaa ccectaaata gettecatgtt 960
tccataatca gtactttata tttataaatg tatttattat tattataaga ctgecatttta 1020
tttatatcat tttattaata tggatttatt tatagaaaca tcattcgata ttgetacttg 1080
agtgtaaggce taatattgat atttatgaca ataattatag agctataaca tgtttatttg 1140
acctcaataa acacttggat atcctaaaaa aaaaaaaaaa aaagcggccg © ’

/5
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Hs Gy Val Ser Met Ser Qu Arg Cys Tyr Leu Met Lys G n Val Leu 85 90 95
Asn Phe Thr Leu u Qu Val Leu Phe Pro G n Ser Asp Arg Phe G n 100 105
Pro Tyr Meod2085m0008bu Val Val Pro Phe Leu Ala Arg Leu Serpdgfisio@o20835d 120
Leu Ser Thr Cys His Ile Gu Gy Asp Asp Leu Hs Ile Gn Arg Asn 130 135

Val Gn Lys Leu Lys Asp Thr Val Lys Lys Leu Ay Qu Ser dy Ju 145 150
160 Ileoys Ala Ile Ay GQu Leu Asp Leu Leu Phe Net Ser Leu Arg Asn 165
175 Al«1Tys 31% <210> 3 <211> 1166 <212> DNA <213> Mius rnuscul us
gaat t cggi@>aakRfaggcct acctaaacag gctctcctct cagttatcaa ctgttgacac

tt gt gcgede>t c‘fctj‘ﬁt FR*"t cct gcaga aatctatgag tttttccctt atggggactt

t ggccgcec cctgctt ctcattgccc tgtgggccca ggaggcaaat gcgctgeccg
tcaacac?:"cog gtgcaagctt gaggtgtcca acttccagca gccatacatc gtcaaccgca

cctttatgel ,996632002G10GGRIES! Y %%Qaéékaﬁsgé Le%cﬁg:atGg% G 9g&] cat cg
gggagaaqct gttccgagg@ gt cagtgcta aggajgagtg ctacctgat g gaagcaggt gc
t caact t £RL restfGaagAt.eFiial 041 Eeu GAGANLL LR A081d etadigCaiacat gc
aggaggt ggt gcctttegetg accaaactca @gsaat cagct cagctcgpgt cacat cagcg
gt gacgaxa Al aratl ThaFeaagaaligl Cos Gagouest gap Iygagac agh Pheaekngctt g
gagagagt gg ag&gat caag gcgattgggd aactggacct gctgittatg tctctgagaa
at gct t g&lgt Pé? FgcHR) Ihadeagkicafar Faackriagan degbrcblrAlet §ecttct a

60

120
180
240
300
360
420
480
540
600
660

2/5

aaaagaacaa Paagat ccct aatg ctt_ttttact aaag gaaagt ga aa ctaacgt 720
ccat cat d‘%ﬁg%ﬁ”t tAs’g 242t @Fggré‘?"c ﬁjd’aéﬁﬁ tgtca 780
agttgtc .at qRAqCa%AG. gtsaega&E gfa t gﬁ%t% EEL%% patttta 840
ttgtcac ga ?)éat acaacgsgaaaaat aa taaa aaa t 5aaaggaggtt 900
acct ct cait Pﬁ&tﬁ&aﬂéﬁélé‘@%g@élt 2k Ghaabid eaL getrcs;ﬁ; osaagaitital 960
atatgtaagt ttatttaedda taagtataca tipstattt at gtcagttﬂat t aat at ggat 1020

Pro Tyr Met Gln Glu Val Val Pro Phe Leu Ala Arg Leu Ser Asn Arg

115 120 125
Leu Ser Thr Cys His Ile Glu Gly Asp Asp Leu His Ile Gln Arg Asn
130 135 140

Val Gln Lys Leu Lys Asp Thr Val Lys Lys Leu Gly Glu Ser Gly Glu

145 150 155 160

Ile Lys Ala Ile Gly Glu Leu Asp Leu Leu Phe Met Ser Leu Arg Asn

165 170 175

Ala Cys Ile

<210> 3

<211> 1166

<212> DNA

<213> Mus musculus

<400> 3 ) )

gaattcggee Aaagaggcct acctaaacag gctctcctet cagttatcaa ctgttgacac 60

ttgtgegate tetgatgget gtectgecaga aatctatgag tttttecctt atggggactt 120

tggccgecag ctgectgett ctcaEtgccc tgtgggccca ggaggcaaat gcgctgeccg 180

tcaacacccg gtgcaagctt gaggtgtcca acttccagca gccatacatce gtcaaccgea - 240

cctttatget ggeccaaggag gccagecttg cagataacaa cacagatgtc cggetcatcg 300

gggagaaact gttccgagga gtcagtgeta aggatcagtg ctacctgatg aagcaggtgce 360

tcaacttcac cctggaagac gttctgctcc cccagtcaga caggttccag cecctacatge 420

aggaggtggt gcctttectg accaaactca gcaatcagcet cagctcctgt cacatcagceg 480

gtgacgacca gaacatccag aagaatgtca gaaggctgaa ggagacagtg aaaaagettyg 540

gagagagtgg agagatcaag gcgattgggg aactggacct getgtttatg tctctgagaa 600 -

atgcttgcegt ctgagcgaga agaagctaga aaacgaagaa ctgctccttc ctgecttceta 660

aaaagaacaa taagatccct gaatggactt ttttactaaa ggaaagtgag aagctaacgt 720

ccatcattat tagaagattt cacatgaaac ctggctcagt tgaaaaagaa aatagtgtca 780

agttgtccat gagaccagag gtagacttga taaccacaaa gattcattga caatatttta 840

ttgtcactga tgatacaaca gaaaaataat gtactttaaa aaattgtttg aaaggaggtt 900

acctctcatt cctttagaaa aaaagcttat gtaacttcat ttccataacc aatattttat 960

atatgtaagt ttatttatta taagtataca ttttatttat gtcagtttat taatatggat 1020

ttatttatag aaacattatc tgctattgat atttagtata aggcaaataa tatttatgac 1080

aataactatg gaaacaagat atcttaggct ttaataaaca catggatatc ataaaaaaaa 1140

aaaaaaaaaa aaaaaaaagc ggccgce 1166

110
125

. 140

155
170

<400> 3



ttatttatag aaacattatc tgctattgat atttagtata aggcaaataa tatttatgac 1080
aat aact at g gaaacaagat atcttaggct ttaataaaca catggatatc ataaaaaaaa 1140
aaaaaaaaaawo2aesz@edmgc ggccgc 1166 2/ 5 WO 2005/ 000897 PCHYWRARMA/Q:3$33

<210> 4

<211> 180 <212> PRT <213> Mus nuscul us <220>" <221> M SC_FEATURE

<222> (180)..(180) <223> Wierein Xaa is any amino acid <400> 4 Net Al a Val

Leu dn-
Cys Leu
Val Asn
Il e Val
Asn Asn
Ser Al a
Leu Gu
Adn GQu
Ser Cys
Arg Leu
Ile Lys

Lys Ser Net Ser Phe Ser Leu Met Gy Thr Leu 1 5 10 15 Ala Ala Ser
Leu Leu Ile Ala Leu Trp Ala Gn GQu-Ala Asn 20 25 30 Ala Leu Pro
0>Arg. Cys Lys Leu Qu Val Ser Asn Phe A n. 35 40 45. dn Pro Tyr
AZHL>Ar §8%Thr Phe Met Leu Ala Lys G u Ala Ser- 50 55 60 Leu Ala Asp
F&sp*RAl Arg Leu lle Ay Gu Lys Leu Phe 65 70 75 80 Arg Gy Val
E§/’s3>As’6u-°GmHs?§'§sTyr Leu Net Lys @n Val Leu 85.90 95 Asn Phe Thr
Val Leu Leu Pro G n SerAsp Arg Phe A n 100 105 110 Pro Tyr Net
ijfl ajr &Y eeligeleu Thr Lys Leu Ser Asn Gn 115 120 125 Leu Ser
| 8182687, . (deo)Asp Asp G n Asn Ile Gn Lys Asn 130 135 140 Val Arg

Lyss-d wh&iuin\éaia LY SnkYsningUadday A u Ser Ay Gu’ 145 150 155 160
Ala lle Ay GQu Leu Asp Leu Leu Phe Met Ser Leu Arg Asn

<400> 4

Met Ala Val Leu Gln Lys Ser Met Ser Phe Ser Leu Met Gly Thr Leu
1 5 10 15
Ala Ala Ser Cys Leu Leu Leu Ile Ala Leu Trp Ala Gln Glu Ala Asn
20 25 30 :
Ala Leu Pro Val Asn Thr Arg Cys Lys Leu Glu Val Ser Asn Phe Gln.
35 40 45 .
Gln Pro Tyr Ile Val Asn Arg Thr Phe Met Leu Ala Lys Glu Ala Ser-
50 55 60 '
Leu Ala Asp Asn Asn Thr Asp Val Arg Leu Ile Gly Glu Lys Leu Phe
65 70 - 75 ) 80
Arg Gly Val Ser Ala Lys Asp Gln Cys Tyr Leu Met Lys Gln Val Leu
85 © 90 95
Asn Phe Thr Leu Glu Asp Val Leu Leu Pro Gln Ser Asp Arg Phe Gln
. 100 - 105 110
Pro Tyr Met Gln Glu Val Val Pro Phe Leu Thr Lys Leu Sexr Asn Gln
115 120 : © 125 '
Leu Ser Ser Cys His Ile Ser Gly Asp Asp Gln Asn Ile Gln Lys Asn
130 135 140 , ‘
Val Arg Arg Leu Lys Glu Thr Val Lys Lys Leu Gly Glu Ser Gly Glu
145 150 - 155 . 160
Ile Lys Ala Ile Gly Glu Leu Asp Leu Leu Phe Met Ser Leu Arg Asn
165 170 ’ 175
Ala Cys Val Xaa )
180

- <210> 5

<211> 27
<212> DNA
<213> Artificial

<220> . .
<223> Description of Artificial Seguence: Oligonucleotide for generation
of sense probe :

<400> 5
aggatggaga catctgactg ccctacg : . - 27
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165 170 175 Al a.Cys Val Xaa 180 <210> 5 <211> 27 <212> DNA <213>
Artificial <220> <223> Description of Artificial Sequence: O igonucl eotide
f or gener &0 so@Bosense probe <400> 5 aggat ggaga cat ct gpCH/fsRRsIReS - 27
315 WD 2005/ 000897 PCT/ US2004/ 020833 <210> 6 <211> 56 <212> DNA <213>
Artificial <220> <223> Description of Artificial Sequence: digonucleotide
for the gmIperati on of sense probe <400> 6 gactgataat acgactcact atagggcgaa
caattttgazccgatattg tccaag 56 <210> 7 <211> 27 <212> DNA <213>
Artificiatizs220w <223> Description of Artificial Sequence: O igonucleotide
f or generztI>onArwffiaimli - sense probe <400> 7 acaattttga ctccgatatt gtccaag 27

<210> 8 <211> 56 <212> DNA
<220>
<223> Description of Artificial Sequence: Oligonucleotide for the

generation of sense probe

.<400> 6 ) .
gactgataat acgactcact atagggcgaa caattttgac tcecgatattg tccaag 56

<210> 7

<211> 27

<212> DNA

<213> Artificial

<220> . -
<223> Description of Artificial Sequence: Oligonucleotide for generation
of anti-sense probe

<400> 7 . . .
acaattttga ctccgatatt gtccaag . 27

<210> 8
<211> 56
<212> DNA :
<213> Artificia1 

<220> .
<223> Description of Artificial Seqguence: Oligonucleotide for generation
of anti-sense probe

‘<400> 8 )
gactgataat acgactcact atagggcgaa ggatggagac atctgactge cctacg 56

<210> 9

<211> 191

<212> DNA

<213> ‘Artificial

<220>

<223> Description of Artificial Sequence: Probe for IL-22 sequences
<400> 9
cagccataca tcgtcaaccg cacctttatg ctggeccaagg aggccagecct tgcagataac 60

aacacagatg tccggctecat cggggagaaa ctgttccgag gagtcagtge taaggatcag 120
tgctacctga tgaagcaggt gctcaacttc accctggaag acgttctgect cccccagtea 180

gacaggttec a " o191
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<213> Artificial. <220> <223> Description of Artificial Sequence:

A igonucl eotide for generation of anti-sense probe <400> 8 gact gat aat
acgact cawipo Rba@ggogaa ggat ggagac atctgactgc cctacg 56 peah®2ofd/osesti> 191
<212> DNA <213> Artificial <220> <223> Description of Artificial Sequence:
Probe for 1L-22 sequences <400> 9 cagccataca tcgtcaaccg cacctttatg

ct ggccaage> aggccagect tgcagataac 60 aacacagatg tccggctcat cggggagaaa
ctgttcegaty g4t cagt gc taaggatcag 120 tgctacctga tgaagcaggt gctcaacttc
accct ggéé%; a®8ttctgct cccccagtca.180 gacaggttcc.a 191 4/5 WO 2005/ 000897
PCT/ USZ8b%7 028855 <12D10> 10 <211> 49 <212> PRT <213> Artificial <220>
<223> Dgigl ption of Artificial Sequence: Amino acid tag <400> 10 Met Lys
the Lau Rhe et val, o e 15 10 15 Ser Tyr
Ile Tyr éﬁ@c gkléél %fl—f?}s{: \H@él ge‘ﬁlenc?—f I‘-f?zlsagé ‘éggr .20 25 30 dy Asp
Tyr Lys.4069 /_}_@p Asp Asp Lys Al a Pro Ile Ser Ser Hs Cys 35 40 45 Arg . 5/5

Met Lys Phe Leu Val Asn Val Ala Leu Val Phe Met Val Val Tyr Ile

1 5 . 10 - 15 ’

Ser Tyr Ile Tyr Ala Gly Ser Gly His His His His His His Gly Ser
20 25 30

Gly Asp Tyr Liys Asp Asp Asp Asp Lys Ala Pro Ile Ser Ser H:|.s Cys
35 40 45

Arg
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