WD 021068476 Z 3 AUG 2905 PCT/ US02/ 05684 COVPCSI TI ON AND METHOD FOR

TREATI NG | NFLAMVATORY DI SORDERS 5 10 FIELD OF THE | NVENTI ON The i nventi on
is related to cytokine pol ypeptides and pol ynucl eoti des encodi ng HH@E%GS
pol ypeptides. The invention is also related to anti bodies to cytolgi

pol ypept i 3B02/06%436 t o t her apeutic conpositions that incl 8BUSR&sE4ant i bodi es.
The conpositions are wuseful in treating, e.g., inflammtory states such as
arthritis. BACKGMBSSITION AND mmmmmmﬂm INEEAMMATOR¥presents i s
a famly of arthritic diseases cha 5{3 Eéﬁi | ynphol ci ne- nedi at ed
inflammtion of the joints. Infla W hritis is often autoinmune in
origin. Exanples of inflanmmatory arthritis can include rheumatoid 15
arthritis, psoriatic arthritis, and | upus-associated arthritis. The nost
common formof inflammtory arthritis is rheumatoid arthritis. Rheumatoid
arthritig is characterized bypmEpsc P vERTGAMAti on of the joints.

I nfl ammation can eventually l'ead To cartiTage destruction and bone erosion.
20 SUMVARY OF THilie invemtienionlamdeo cyioking paJipdpiddsaae dolypuglestideseacading di scovery

t hat i nhi bi %J?Jﬂ% ated with
arthritis. tk)%rggoﬁg pﬁlpgsuf%l%?@eﬂtgoﬁtlrg% %?eéag&lﬂgﬁg@gﬁleggg &@lﬁwr ch is

al so r ef er rand tad theitapeutic composiEons thﬁ&neiudbdtﬁasﬁa)mﬂmlm Pbecommsidndaye | nhi bit the
devel opment o nptonms associated with | | n-induced arthritis in a 25
nuri ne modél {QW RS 8o a‘é’gﬁg’&?ﬁ{\gf’%ﬂ’cﬁ @ﬁ&ﬁ%ﬁn features an anti body which
i mmunol egically reacts wth an IL 22 protein. The anti body can be, e.g., a
neutralizing anti body. In referred enbodl rrents the antibody is a

nmonocl onal anti body. ExamBALLRGROUNDA] ILE ENEIONi es i ncl ude a human

nmonocl onal ant i posbyneRdiély W@%t@é@ﬂm 1s3£)f PQJ? hdRc cﬁé@ﬁée@ BhYacteriBeSYTE

enbodi nents, the antibody binds specificall'y to a pol ypeptide that” includes
t he anmi no dpnphokingceedisedinfilamuntiqp afithejointshinflpmmgtoreafuiiigds afgnt he ami no aci d

sequence of ;g HERNinl dhigh2 EQQ[IHBIQ?&{ ihBfnmatbry AR ude rhevmatoid

15  arthritis, psoriatic arthritis, and lupus-associated arthritis. The most common form of

inflammatory arthritis is theumatoid arthritis. Rheumatoid arthritis is characterized by
persistent inflammation of the joints. Inflammation can eventually lead to cartilage

destruction and bone erosion.

20 SUMMARY OF THE INVENTION
The invention is based in part on the discovery that inhibitors of the cytokine IL-

22 can inhibit symptoms associated with arthritis. More particularly, antibodies raised
against TL-22 (which is also referred to herein as GIL-19 and AE289) have been found to
inhibit the development of symptoms associated with collagen-induced arthritis in a
25 murine model system.
Tn one aspect, the invention features an antibody which immunologically reacts
with an IL 22 protein. The antibody can be, e.g., a neutralizing antibody.
In preferred embodiments, the antibody is 2 monoclonal antibody. Examples of
monoclonal antibodies include a human monoclonal antibody and a humanized
30 monoclonal antibody.
In some embodiments, the antibody binds specifically to a polypeptide that
includes the amino acid sequence of SEQ ID NQ:2, which corresponds to the amino acid

sequence of a human IL-22 polypeptide.



WO 021068476 PCTI US02/ 05684 Al so provided by the invention is a

phar maceuti cal conposition conprising an |IL-22 anti body which

i mmunol ogically reacts with an IL 22 protein conprising the am noza}]ci\qﬁl 05
sequence of SEQ ID NO 2 and a pharnaceutical carrier. The antibody “i"n h@
phar maceuWa@f06¥dhposi ti on is preferably a neutralizi ngPERUBB®8EE4 The

anti body is 5 preferably a nonocl onal antibody, such as a human nonocl onal
anti body or a hué¥sorgredded highe mvertion ismphapoeputioal eampasitivn dedprisjngtane i nvent i on

is a methodyc £af | RS RLRY [} <P P ci'rb?. associ at ed
with IL- quéfgzl %’F‘F@cﬁlb\g}g%@m ni gﬁ’é&?’r%%gcﬁgg’wg%% g%b%%rﬁ%t o%ﬁlgtrt\heagent t hat
i nhi bits | eanghsawd segler22 oBSEQ VD IND:2 hinka piayméceettal cayrierh hp antiboly i thal

condition. 10 The t hol ogj.cal condi.tion can be, .e..g... septicema, and

ot of mmune ApanguPs SRerdhdis o R hAtKERAPE raGY TICERMS o

rheumat of d préfefablyta ienooRha@AGHAAY) dutlSas dRiniahPhdhoclBAdl QLGS or AH@RdRRAI a
gravis, inflammataory bowel disease, |upus, diabetes and psoriasis. These
responses cBAOSONHSBERIDYt ed wound heal i ng processes, chol esterol netabolism

oxygen free radigg) prbRlidd b the GERITh % 2 ALNGE HSHdafhOS panGB e bdliings- 15 Al so
provi ded by the invention® s a nethod of treating synptons associated with

arthritis, asibjeprassogidtedywithdha22iactiwry hypdimdnisteringyneaffective amwot aflaepgant a -

t her apeuti FRVACY t] ; @'n' } .= Nk ) .sone enbodi nent s,
the arthri tCt ?%léégblrgﬁée‘%%a&tféﬁagarth}'itﬁlrg. agng ﬁ'—e %ﬁ&gngﬁglocgb&gglﬁ be

adm ni si@r ed t hdhapaholbgiedllcynditionpro pb\elgacbpticamiay andautdMmnet disordérs.o pr ovi ded

by the inventign is. a nethod of. enhancing a subject's | ne response to an
ot gen by SHIFRmubiafr G0, Sé: TaRP R AR PeeaRaR: T

anti gen andcRfosis/MitRa@6IAIgedvisy mAUGHRIGH BEveh dREHRE, 19pus) diabdtesiaid oML, r ent  or
sequential ,_ conmbination wth {he anti gen, such that the subject's inmune
response i sLISHHEIROBES cambessasiatid ¥aund fealiag gragessey, ahalgstarelangtabaiism,

pat hol ogi cajxygQebelrh@ehl ifurd, iSHBIRS hihérBscldie@chrfabgied2 Modul ation by
adm nistering an effective anount of an agent that nodulates |L-22
activity? such #wxprevidedduthoinsentionis amerhed ofgreating ymptamigseaciatadsvity eat ed.
The work dea?tﬁfili?iﬂ‘% H&hdd ardﬁl\flﬁﬁér?n(%ttggtsuﬂjlf'ft %éﬁﬁ tidrdof b f@@%cgl‘{?' ved in acute
phase responses. The invéention provides tor. the use o - as well as
| L- 22 30 nfliettimeampusipdae EL-22 aibodydlarsome embodigents thearthritis isirhévngicaid | L- 22
activity) t o.alfer an i mmune response, either through its upregulation or
down- r egul Ed on, depending on the clinical situation. As used herein, the
term"|L-22" nolTheill-22 ktibodylesm baadniigterad therapaitieallyl @rophplacically) or
pol ypep% d%soth and fragnents or variants thereof having at |east one |IL-22 -2
Also provided by the invention is a method of enhancing a subject’s immune
response to an antigen by administering to the subject an immunogenic amount of the
antigen and an immunogenicity-angmenting amount of IL-22 in concurrent or sequential
combination with the antigen such that the subject’s immune response is énhanced.
25 Also provided is a method of treating a pathological condition in a subject in
need of I[L-22 modulation by administering an effective amount of an agent that
modulates IL-22 activity, such that the pathological condition in the subject is treated.
The work described herein reveals that 11.-22 is a cytokine involved in acute
phase responses. The invention provides for the use of IL-22 as well as IL-22
30 modulatory agents (i.e., agents that stimulate or inhibit IL-22 activity) to alter an immune
response, either through its upregulation or down-regulation, depending on the clinical
situation.
As vsed herein, the term “IL-22” molecule includes nucleic acid molecules,

proteins, polypeptides, and fragments or variants thereof having at least one IL-22
- ‘



2 3 AUG 20 05 WD 02/068476 PCTI US02105684 activity as defined herein. In a
preferred enbodi nent; the IL-22 nolecule is a human IL- 22 nol ecul e &e. g@
the human IL-22 nucleic acid and protein nolecules set forth in SE@ s K 1
and SEQ ID NO 2). In one enbodi nent, the present invention provides a
conposi ti YO AP si ng an i sol ated pol ynucl eoti de sel e@CEVHYGHR4t he gr oup
consisting of: (a) a polynucl eotide conprising the nucl eoti de sequence of

SEQ | D NO 1actigiy asdefioed heein.cbr 4 prefegethgmbodimentitheellnibineloeylelis adwgarblce of SEQ
ID 10 NO | i ' 1 tid
conpri sing %%%l&hg&ul{g%gcﬁe ?’%@g‘éggﬁ?gg@%‘% ?ﬁ&ehﬁqrﬁgﬂﬁn@ﬁé%uﬁgﬁr glf’%]?}rl#cgco i Inge

sequence of IxNOntand SEQINI&DE).t ed under accessi on nunber ATCC 207231; (d) a
pol ynucl eoti de encoding the full-length protein encoded by the 15 cDNA
insert of clone IL-22 deposited under accession nunber ATCC 207231; (e) a
pol ynucl goti de dnop¢ érsbodgméntahapresentinvdfios paRIBS £ carhpaditivh tomprisigadrei N codi ng
sequence of, cl one IL-%,SCe%scitgrd under accessi on nunber ATCC 207231; (f) a
pol ynuc! eot Felaed Relyppcifgti tef drogy 8¢ gionp eonsistegiohy the cDNA 20 insert of
clone IL-22 deposi t egyyundgpoldGcRoBaObnpriTig theAhEieotift seqibnce (F)SED ID

pol ynucl eoti de encoding a protein conprising the amno acid sequence of SEQ
ID NO 2; (h) a p¥3¥nhucl eotide encoding a protein conprising a fragment of
the am no acid sequ@gnce qf i [WelWeTe] ineh ty, the
fragnent 25 conprising e?é’ﬁ?ﬁ%éﬁfﬁdg&@&gﬁtﬁ%“%%@égg%eﬁ%%&{WZ; (1) a -
pol ynucliBot i de WHD:d Hromsmumieotitld 6 toawelentidadl;0f a pol ynucl eotide of (a)-(f)

above; (j) a polynuclegotide which.encodes. a.species, honol o ﬁﬁ t he
protein of (g) or (h)((saboz\’/gm,ynuf%otl%Coglpﬁts)'Wrtlllﬁing getfqe&gql’teﬂcﬁtgﬁ Hl'di zes under
stringent condi tiéngesprorinssddingeaende of bienghl-Fndupbsativdds acqesion nudxtbet N

(a)-(h); and a &8@( ﬁ@ gg.ti de that hybridizes under stringent conditions to
any one of the é/] Lot i des specified in (a)-(h) and that has a |l ength

that is at least 25%@f tdgothmirtbolide ditoddgInk RilNehgth protéin encoded by the
15 ~ cDNA insert of clone IL-22 deposited under accession number ATCC 207231;
(e) a polynucleotide comprising the nucleotide sequence of a mature

protein coding sequence of clone IL-22 deposited under accession nnmber ATCC

207231;
(B a polynuclectide encoding a mature protein encoded by the cDNA
20 insert of clone IL-22 deposited under accession number ATCC 207231,

(g)  apolynucleotide encoding a protein comprising the amino acid
sequence of SEQ 1D NO:2;
(h) a polynucleotide encoding a protein comprising a fragment of the
amino acid sequence of SEQ ID NO:2 having biological activity, the fragment
25 comprising eight contiguous amino acids of SEQ ID NO:2;
@ a polynucleotide which is an allelic variant of a polynucleotide of
(a)-(f) above; ‘
)] a polynucleotide which encodes a species homologue of the
protein of (g) or (h) above ;
30 (k) a polynucleotide that hybridizes under stringent conditions to any
one of the polynucleotides specified in (a)-(h); and
a polynucleotide that hybridizes under stringent conditions to any one of the
poltynucleotides specified in (a)-(h) and that has a length that is at least 25% of the length

of SEQ ID NO:1.
_ .



2 3 AU 2505 WD 02/068476 PCT/ US02/ 05684 Preferably, such pol ynucl eotide
conprises the nucl eotide sequence of SEQID NO | fromnucleotide 65 to
nucl eoti de 601; the nucleotide sequence of the full-length protei rﬁaoﬂ@@lizﬂ%ﬁ
sequence of clone IL-22 deposited under accession nunmber ATCC 207231; or

t he nucl eXQ ¥P&EQuence of a mature protein codi ng sequ@hEESEISeHone | L-22 5

deposi ted under _accessi.on néynber ATCC 207231 (e.q.., nucl-eotjdes 1-1177 of
SEQ ID NO 1). Hrefergblyetuch pelymyclestidesompaissreht Qucleode sgrsngeel ¥R e encodes

the full -1 eNotifr@h nicleoiBé §5 & MERbEIHOENHO R dite idaBeRPO Wk AiFEhgRf cl one
| L- 22 deposited under accession _nunmber ATCC 207231 (eq.qg). ,Aam no acids 1-179
P

of SEQ | D Naptemcoding sgqyenasof clopele?? dopositedyndar geqession o &Sent i nvention

rovi des a n i1de: i 0. S nt of the
im0 aci d D2eESELEShAARAEREARY RrBhel ol o iR ol BERFEN 2 et
pref er abby deposited sndeg acesgsivn numberA BCE 287230 (5 2.1 meatoyidesnio 5177 op BEQdDabl y

= prot &i oSNl B BrorR] sReSe e eoi s eaufer Sl MR eb, DG 2
Pavi ng bi o:hagﬂgwteia@hdddédwthb hBNWia@aMB tc%oﬁé)llplzt sépmgitdghmdaﬁmhmgacig sequence
romam no aci 4 1 Q an no, aci | LD . er epbodi ments
provi de th@%ﬁ@@?#@%@;{&ﬁn@wmﬁ é?ﬂﬂ)ﬁlﬂfglg&&@ﬁ@%f In g&?‘]ﬂ_fffg%dl. Furt her
enbodi ment Sepfodinfits ¥ SRk fhvBARM piévides QlpalyBec1enidy BhGlsRipissin Pr oduced
accordi ng to a process selected fromthe group consisting of: 20 (a) a
0

pr ocess 18 orf9MPEFiAg a fragment ehthe gmino acidseqisass ¢fPESHD HP:Hhvangbinlogicad| eot i de

pr obes t hat ki 1 KNI I | de sequence
selected f ragﬁ%%ke&é %ﬁ’é‘ﬁ*ﬁé‘%ﬁé@?g ?%Bmg?r,g: g?géﬁséé%f%%b%g%ﬂ’gﬁd excl udi ng the
pol y(A) t aiprefetablybirty Dén8gucas aminb aGEC] SEQE NO: A a palyhudléntidaensiodiog i de

seavence o sl RE iy PNk R ERRUSR B SRR SS on |
condi ti ons titlogied attivily, tht frgyen tommisiyg tBSGnab a&id setpgnedronCyminodeid@4 (i1 )
:ofgl:gts!sT@o#ﬁ%@%&%&%ﬁé&?%‘g? get ected with the probe(s); and (b) a
Other embodiments provide the gene corresponding to the cDNA sequence of
SEQ ID NO:1.
Further embodiments of the invention provide isolated polynucleotides produced
according to a process selected from the group consisting of:
20 (a) a process comprising the steps Qf:
(i) preparing one or more polynucleotide probes that hybridize
in 6X SSC at 65 degrees C to a nucleotide sequence selected from the
group consisting of:
(aa) SEQ ID NO:1, but excluding the poly(A) tail at the
25 3’ end of SEQ ID NO:1; and
(ab) the nucleotide sequence of the cDNA insert of
clone IL-22 deposited under accession number ATCC 207231;
(ii)  hybridizing said probe(s) to human genomic DNA in
conditions at least as stringent as 4X SSC at 50 degrees C; and
30 (iii)  isolating the DNA polynucleotides detected with the
probe(s);
and

(b)  aprocess comprising the steps of:

4-



2 3 AUG 7.005 WD 02/068476 PCTI US02/ 05684 5 (i) preparing one or nore

pol ynucl eotide prinmers that hybridize in 6X SSC at 65 degrees Cto a

nucl eoti de sequence selected fromthe group consisting of: (ba) SERADING
1, but excluding the poly(A) tail at the 3" end of SEQ ID NO 1; and (bb)

t he nucl eMtQBO™&uence of the cDNA insert of clone | LPODUERASHt ed under
accessi on nunber ATCC 207231; _(ii) hybridizing said priner(s) to hunman
genomic DNA in conditions at (PeasPrenanngqne qywate ppbynasieatide phersthifegr ees C;

10 (iii) anplifying human,/gih,sG4€56€5: 6°RGrebd ¥ho b ARIRiUOLqhbRe _
pol ynucl eotide products of" step (b)(iii). Preferably the polynucleotide
i sol at ed accordi ng to theselpsisd &roprihegroup esisiigses a  nucl eoti de sequence

correspondi ng to the eDNA Seq%ﬁ@gg&g@Iﬁ%illDD‘J}'%C‘%]?“,‘%{H?B°1§§‘Q§§FL‘%

contiguously froma nucl eoti de ce ‘correspon end of SEQ
15 ID NG&®1 to a nucl eoti d¥ eaé iR & N6x-I;espondi ng to the 3' end of SEQ ID

NGO 1, but excluding the poly(A) .tail, at. the 3 d E NGO 1. Also
refera the pol ynucl eot i SO t rocess
preferably the pol ynucl 'dég'ig) F*Et“&&“"%bdfé?"d’?ﬂ‘be F o “ﬁjé*“gﬁ’gvt"

conprises a nucl eotide sefeRILe?2 depdsitediiecacoession niBercNAC sEQaeNce of SEQ

ID NO1 fromnucleotide 65 to nucleotide 601, and extending.contiguously
from a nucl eoti de sequencd® comVERHEA%? P‘?‘Befﬂs;)ié)@mf’éﬁ?&“%cg%‘%& d sequence

of SEQ ID NO 1 from paaliRas ideastR strhgtiiGl 8RS S0degrde@ @ Nucl eot i de
‘sequence corresponding to the 3 end of said sequence of SEQID NO 1 from

nucl eot #¥le 65 to nucleotlile @EPlifying hwmea DNehrbrsenresiesd the present _
i nvention provides a co i t'i%nﬁgfﬂe%ﬁoggﬂge&idepf]&h%Qfstyﬁ@gﬁfgn said protein

conprises an am no aci d sedquence s rom the group onsi sting of:
(a) the ami no a®rafersiy therpolynofledtEisoRiel@c@udifipo the fhraxg pExtss odmprives ani no aci d

Se9uence ol SERUR A el BB TR SERAENGIT I 0l 2 10,
insert of chkendingtentijfodly fekepesudledide RE@Encacoesporing o deey ert{IdESERD7231; t he
Dr ot 0yt AL b 22 b TSRS TSR R L3 1 7 20
preferred egabgids fRPoB/(AS HR athe St of BEQITDINIX 1 DM pilieraBly @ieOt €i N conpri si ng
a fragment p%{yn;[.utigotide isolated according to the above process comprises a nucleotide sequence
corresponding to the cDNA sequence of SEQ ID NO:1 from nucleotide 65 to nucleotide
601, and extending contiguously from a nucleotide sequence corresponding to the 5' end
20 of said sequence of SEQ ID NO:1 from nucleotide 65 to nucleotide 601, to a nucleotide
sequence corresponding to the 3' end of said sequence of SEQ ID NO:1 from nucleotide
65 to nucleotide 601.
In other embodiments, the present invention provides a composition comprising a
protein, wherein said protein comprises an amino acid sequence selected from the group
25 consisting of:
(a) the amino acid sequence of SEQ ID NO:2;
(b)  afragment of the amino acid sequence of SEQ ID NO:2, the
fragment comprising eight contiguous amino acids of SEQ I NO:2; and
(c) the amino acid sequence encoded by the cDNA insert of clone IL-
" 30 22 deposited under accession number ATCC 207231;
the protein being substantially free from other mammalian proteins. Preferably such
protein comprises the amino acid sequence of SEQ ID NO:2. In further preferred

embodiments, the present invention provides a protein comprising a fragment of the

amino acid sequence of SEQ ID NO:2 having biological activity, the fragment preferably
-5



amno acid sequence of SEQ ID NG 2 having biological activity, the fragnment
preferably -5 23 AUG 2' 905 WD 02/ 068476 PCT/ US02105684 conpri sing iﬂgih,t q
(nmore preferably twenty, nost preferably thirty) contiguous am no . a8y lys
SEQID NO 2. |In certain preferred enbodinents, the polynucleotide is
operably Mh®O$4S an expression control sequence ThePCRYER(SEA al so
provi des a host, cel ] ncI ud% bacteri al eggt i nsect and manmal i an
cells, tran%"mﬂ“ﬁ’é‘ae °§%|Erﬁ “-&%by%e%ef’%f@écf%‘ﬁis [tY)iCGREBUORS ABING ovi ded by
t he pr esentaclidg\beQEQquQ organi snms that have enhanced, reduced, or
nmodi fi ed expression of the gene(s) corresponding to the polynucleotlde
sequences di sclibswlmﬁ@ﬂﬁgem%@%%sh ny¢leeiids iRpcebly inked frasduci ng a
protein, ( t.

t ransfor rredé)@n&sﬁ sucﬁéﬁegTe?/lg%c eedg\lF ié\e"g%?%%g% %S(L)h;l@sé)gr?ua]ngﬂ@p gh?%ﬂéjl ture
medi um  andyeds) ingeet andymangmaliae cglisotisforfedwith eeholynuelentidd hemposisioss.n pr oduced
accordi ng t suc rovi ded sen ntion. 15

B ot el n contsEPESRE b fe ety AR beRbraR sl T PRRER e e

phar maceut i medifisd expeegpdrmdl the geme(s) arrres@mﬂimgsm ﬂmtpﬂlsrnmmﬂe sdqigncan ant i body
whi ch spe\%;écg(&lhél reacts with such prot ein are aI SO prow ded by the
present in 98- ysed herei n, a "nodulator", "agent" or "nodul ating

agent" includes P@éb)ésse@ir@hﬂbﬁﬁ)N]d@@fdf@ﬁﬁlﬁlblﬂ@&prdiﬁiﬁ'vﬂh&lc%@rl §o: agoni sts or
ant agonl sts or protein, polypeptide or 20 nucleic acid fragnments or variants

t her eof 1Phat are cap@i e %fpwﬁllgtaé%“l“l‘fﬁq%ha%FtCFu/F@Vf%me‘F withsdch For exanpl e,
such al tering ofy oghu&&nﬁ@%ﬂﬂ;&s%oﬂ‘ﬁm d NG Remife Ry Of 1L-22 activity,
down-regul ation of IL-22 activity or inhibition of I'L-22 activity.

Al ternatively, the @terpurifying e prateip froghe qiltuge. nay i ncl ude the augmenting
of IL-22 a e enhanci ng of
| L-22 acti \O/fdt ;?r&glgpfgr?ﬁ%ér?&c Jrﬁqgrﬁugﬂﬂnlgﬁ%dé 1'sal§3P§>t9}éfP2gb%ﬁ1a?ﬁes&P on the present
i nventi on amesntipy.ovi ded In a preferred errbodl ment, pol ycl onal and/or
nonocl opal anti i.es |nv neutral i zi ng anti body
speci fi égf or IL- ?mﬁ?‘gp%s tsogsﬁrtégpﬁie(?tfme %@@T gf‘gn% 2nmune responses
(i.e. to trphatmeepially mebtﬂﬂémerhﬂemposmmslcarﬂpﬁdiﬁgan andbsdyraei¢is) . | n anot her
preferred enbadi resent inventio, sed as.a vaccine 30

Do uvant -t SRy fets ey Bt PR A RO LB R s aR: | gen al one. |
anot her enbodi Mitusecherdih, AOhodtilator’s idend oﬂ“:ﬂ@dd]ﬂin?ﬁ?&@* in6ig@ediahyyon in a
subject is provided by modul at i ng the activit L-22, such that the

p at hol Ogl Cd}rotg@p,dp]{ypgﬁldp% nucleic ac1cls, agomsts or antagomsts or protem polypepude or

20 nucleic acid fragments or variants thercof that are capable of altering the activity of IL-

22. For example, such altering of IL-22 activity may include the blocking of IL-22
activity, down-regulation of IL-22 activity or inhibition of IL-22 activity. Alternatively,
the alteration of IL-22 activity may include the angmenting of IL-22 activity, the up-
regulation of IL-22 activity or the enhancing of IL-22 activity.

25 In another embodiment, modulators that act on the present invention are
provided. In a preferred embodiment, polyclonal and/or monoclonal antibodies of the
present invention (e.g. neutralizing antibody specific for IL-22) are also provided to
down-modulate an immune responses (i.e. to treat sepsis and other chronic inflammatory
disorders). In another preferred embodiment, the present invention is used as a vaccine

30 adjuvant to alter the type of immune response achieved by antigen alone.

In another embodiment, a method of treating a pathological condition in a subject
is provided by modulating the activity of IL-22, such that the pathological condition is
treated. In a preferred embodiment, the pathological condition treated is an infectious

disease. More preferably, the infectious disease can be initiated by a bacteria, virus,
-6-



treated. In a preferred enbodi nent, the pathol ogical condition treated is an
i nfectious disease. Mire preferably, the infectious disease can zhe G 7005
initiated by a bacteria, virus, -6 2 3 AUG 2005 WD 02/ 068476 PCT/US fl@gj684
parasite or fungi. In another preferred enbodi ment, the pathol ogi cal

condi t i onW%”’é“égﬁ&ér, nmore preferably renal cell carci n@&&/USPHSeMot her
enbodi ment, nodul atory agents are used to alter inflammtory . pathologies in
the ki dney, Pt oplingiy dn Anqifics prefiared empedimentpthe pathalogiclisapditionissaieh 1 ic. 5 In
anot her enbedieMRittrablly RhaPEB8RInokaveNt i on wi || be used for the renodeling of
tissues, both in vivo and ex vivo. In a preferred enbodi nent, |L-22, or

agoni sts of | L- An angtherggbedimgnt; medlatapydeknthgre gteddpalteranflammatoysue in t he

ki dney. In %H&ﬁ . i i g‘ﬁq f i.ng a di sease
in a subje cﬁ%r@gg%gdngg%&% agttﬁe%%%qoallhéfargéﬂﬁt a%ltnﬁlcli%}bgg;&éisllﬂghe activity
of 1L-223in vi vdn asathdy emhedimedtOtht Ipeeseht Swastenoel bb esedsitfodihe cemadalirg ofr ef er r ed

embodi ment , .t he subject under. study i netical altere ,
preferably [éssﬁeéh%#l? a‘1”f°f“gf’f e nrﬁﬁ?‘%r%% 0 g?e@?efﬁégtgfaym%grf@%i c or
gene knock-i@utedinteeembdRlingofepifictiablisae inrtkeikidiey. f or preventing, treating or

aneliorating a nedical Pn§or1dition which conprises admnistering to a
&

manmal i an subj edf 28pthesemRpdiTenteamethod i pEpdsdip sndying Afisegse il asBifRdsi t i on

conpri si Ng @miphieing hfmMistdriRg af hESEME heMeMs R achiVly 8r PR RGSMER Gdl | Y
acceptabl e carrier. Unless otherw se defined, all” technical and scientific

ternms udBd thedisease pamhs studied. fmnpreforadh pmbpdiment gherpiitiset widgestadyosd by one of
ordinary skjl.L:i . LS g i I ugh net hods
and materi gégg%aiaﬁn“/ %]gbr?e %?&g%%f %Teg%%} {]%él'tc %dg@i?@%&dé@g%ﬁ %ggiﬁeg%qlﬂgcan be used
i n the practdnsgenigrorigerst knogk-odt mduee.pr esent i nvention, suitable nethods and
materials are d ' I : j.cat | , 2N . [ cations,
patents, and ot ﬁ\é&ﬁé&é?&ﬁ@%@%&%ﬁ#ﬂﬁgﬁ%h{u}fgé&ﬂéciﬂﬁ%grr gl% %lﬁ%%t%n%ga?lﬁdg%ﬁ by reference
in their emwhditiet whichromjpéses adainBferiogfd mahmalidnsubjeasahdragptalllyi cat i on,

i ncl udi definitions, will control. .In additi the material

et hods 1 arfieEliaBRagt of Aeompriaipisnen P it fo oo I FTBRAREA 1 o be
limting. QHagrack@rblly &3cmillde ahvant ages of the invention wll be apparent

fromthe foll 035 n% d%t ai.l ed _description and, cl.ai ms. BRI EF DESCR| PTI ON OF
THE DRAWAI NGS 3¢)nigseotherwise defined, atl fechnical and Seicgtilie isiptped Rerein bays thent al

protocol us@henamia bydRmdnieuRkfstiol b9 bn@éY drliné¢ sRilllih RRGY 19 WhRA tid Vi Vo
murine arthritis nodel. FIG 2 is a graph show ng body score follow ng

treat ment ofventipmpglengs. Althenghimethods and materials similar or equivalent to those
20 described herein can be used in the practice or testing of the present invention, suitable

methods and materials are described below. All publications, patent applications,
patents, and other references mentioned herein are incorporated 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
25 intended to be limiting.
Other features and advantages of the invention will be apparent from the

following detailed description and claims.

BRIEF DESCRIPTION OF THE DRAWAINGS

30 FIG. 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 model.

FIG. 2 is a graph showing body score following treatment of arthritic mice with

11.-22 antibody or control using a therapeutic treatment regimen.
: -



I L-22 antibody or control using a therapeutic treatnent regimen. -7 23 AUG
2005 WO 02/ 068476 PCTI US02/ 05684 FIG 3 is a graph show ng body scqre
following treatnent of arthritic mce with [1L-22 antibody or cont ZéIAUﬁsZﬂﬁﬁg
a prophylactic treatnment reginmen. 5 FIG 4 is a graph show ng body score

fol | owi ng™MABL¥Eht of severely arthritic mice with | LPQEU@%W@@dy or
control. FIG 5 is graph showing relative percentages of paws show ng a
given histology grade following with IL-22 antibody or control. 10 DETAI LED
DESCRI PTI ON The Fi VR tai geiph REGwing B&dyi sabve BblloWiSg @datrhdmt 32artifitlc hii@s wiput i C
conpositions that include the antibodies. The i.nhibitors are useful for
treating i +ZAstbeiypr sprstobusing\hprophylastic freimges regimglt.  aut oi mune di seases
such as rheumatoid arthritis. Inhibitors can be prepared using |L-22

pol ypepti de sequences and nucl eic acids encoding sanme. |1L-22 is produced by
activat ed human Fad iwegseh vhwing bedyrseere follpwingomatmens pf severglyartbiitioki ne is a
mul tifunctig . K pression is stimulated by LPS, but not

| FN-y. IL- 2@@2 é‘ﬁgﬂééggﬁtﬁé’ﬁ?ﬁ‘;@%" 20% honol ogy with IL-10 and is 20 produced
by activated human and nouse Thl, but not Th2, CDO cells. Furthernore, LPS,

but not | FNvy, I td mul at | L-22 productign f.romdthe. erent cell
conpart ment of %&{Eﬁﬁ%g%ﬁ%&qmpgﬁﬁ@g? P?{g,e"ﬂ%gi &Iuﬂfwﬁghqws}“g ?‘u%%?@@%%ﬁy nedi ati ng
nat ural i ngisdetfyliowiiewanldi-22 amibedy & dohesl. an adenovi rus encodi ng nurine |L-22
or reconﬁi nant purified nurine IL-22 intravenously injected into C57b/6
mice i nd¥iced numerous system c effects, 25 including decreased red bl ood
cell count, increased platel ebhEFAUINED BESCRABGONEr um al bum n, i ncreased
serum anyl oid A and fibrinogen Tevelrs, an ecreased body wei ght, all
suggestive of an acute phase reaction. Mreover, |L-22 admnistration also

i nduces basophihi fividlioh BSviAECHhi g - L g istinct from
an acute phase :[Jgggle{%ﬂglﬁ, Bﬁsugges?@&?@?’%ﬁhﬁ@ﬁ%@%‘f??Jr{]%drmg&gpﬁferati on.

| dent i f i catihadudedtie antilbasies Ty iolybitexs are osefil iferitrestingfinfB@nhatorg Fatkm svhickd to t he
devel oppent. of, new roaches to and ther i useful for the treatnent
of vari g%s llllc(rir%fheég?@g%%%g%cfrﬁséaﬁsﬁf & Haﬁr}shg%rg%éséfﬁlﬁ& i sorders. Mbreover, the
role of [|L-22 ishigwocessomepanel usiop lg22 palgpeptidecshquendes andviukcleivreids on, and

aut oi nmuni t as bee al yzed .and new nechani sns f treati such

condi t | ons FEoHESERE AL 1s PiEHCed By aotvalod Biman e ipyss 3heiiaRs TBETT US02/ 05684

CD4" cells. The cytokine is a multifunctional molecule whose expression is stimulated

by LPS, but not IFN-y. IL-22 shares approximately 20% homology with IL-10 and is
20 produced by activated human and mouse Thl, but not Th2, CD4" cells. Furthermore, LPS,
but not IFN-y, strongly stimulates I.-22 production from the adherent cell compartment of
murine PECs, indicating that IL.-22 is involved in mediating natural immunity.
The addition of either an adenovirus encoding murine IL-22 or recombinant purified
murine IL-22 intravenously injected into C57b/6 mice induced numerous systemic effects,
25 including decreased red blood cell count, increased platelet count, decreased serum
albumin, increased serum amyloid A and fibrinogen levels, and decreased body weight, all
suggesti\-fc of an acute phase reaction. Moreover, IL-22 administration also induces
basophilia in the proximal renal tubules, a finding distinct from an acute phase reaction,
suggestive of induced cellular proliferation. Identification of these biological activities of
30 IL-22 has -led to the development of new approaches to and therapeutics useful for the
treatment of various immune response-related diseases and disorders. Moreover, the role of
IL-22 in processes including sepsis, chronic inflammation, and autoimmunity has been

analyzed and new mechanisms for treating such conditions is disclosed herein.
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1. Isolated IL-22 Proteins and Poly nucl eotides IL-22 nucl eotide and am no
aci d sequences are provided bel ow. The nucl eotide sequence of each clone
can al so be determ ned by sequencing of the deposited clone in ac¢driancs
wi th known net hods. The predicted am no acid sequence (both full-length 5
and mat ur Wf"ﬁ%‘)?ﬁ can then be determined fromsuch nucl E6fa8S®uence. The
am no acid seqye en odgd by a particular clone can al so
be determ re y i 0 F B n a suitable host cell,
collecting the pLzmemae@tmd ad@htﬁfnma&t“ﬂ@;ubﬁ&s AR PEMNSIADlOAS T adlbgicei N a
"secreted" protein is éne whi ch, when exg}messed maﬁathswt able 10 host cell,

is transpor gepneepigach P“et%PBlﬁ‘@he deteranagd by sequencing,of the denosiied slane ys a resul t
of signal gesHAREQSthikAowh ﬁeﬁnﬂh@@h@%&é&n&ﬁcﬂﬁﬁﬁ@&ld seaﬁsffcett% fuBl1&g@} NS i ncl ude
without limtation proteins secreted wholly (e.g., soluble proteins) or
partial |y (@dgnature fasme)szap the be tetermineddors puchinuclaptidetsequense. The aminer essed.

"Secr et ed" ich are
transporte acr gﬁé?lée ﬁﬂéﬁﬁ%ﬂﬁ%ﬁaﬁg&owb% Eg) %lgfp{%ieﬁ]éa% %lggé B%t%?ed\r@g

pol ynucl eotaxgeessén ¢flike gdomese atsuitabledosti col, dotlecting e prokeimtand detemining ital | y as
clone "hTI FFAE289" | ater renanmed and referred to herein also as "IL-22."
C one | L- 22°°E<e |soI ated according to the follow ng nethod. A nurine EST
was identifi ed fﬁ(smmahemiﬁ'ar‘&crefem\ﬁroteiixblsahcywhﬁﬁewﬁeheﬂpﬁﬂbenmgﬂtﬁﬂe acti vat ed
wi th bo nd bone marrow 2 rived,dendritjc cells, The ES

i dent i fitl d §'I‘tff » R HRIBORCd ATTosHOr @u TE’E?‘PV@C pRnding pRsPATASSIPHY Lecr et ed
proteins ( al-beGuentdtin ith@min® a6id Redddrice. "IJdteetéq!prdt€inERtludé RiMRMCE Was used to

isolate a full-length murine clone fromthe same cDNA library (SEQ ID NO 3,
shown bel ovt)““taRH&PSPé‘i‘“s* sgereieth whalbyGdn seluble Proteingner pHEally Gite: PEPESSed a

signifi Cantfrd?x?ﬁi@'c@ﬂ% WRch mtﬂ&%kﬁ‘rb@edlo-séér&e&%meﬁé 10 e WwithButl SOl ate a
human honol og of the nurine clone, PCR priners were constructed based upon

the region lmtamﬁepmwsn@ln@lbqa@w@eortﬂﬁlméwsgthemmbmmf thgyndaplasmic. 10. Use of

such priger rEtxcfuﬂfma”pl ification in cDNA library derived from PHA/ PVA

sti mul at ed hurman PBMCs produced a PCR product of significant size. Analysis
of the sequenceﬁmﬂyltuhbotﬁl@%f[ﬂreqm«wemmnﬁmrlmdie&mdenufmdmmlla aholont og of the

mur i ne cDNA, cleoti yere o nstr ctech m ence of the
parti al ngTﬁ%ﬁgrztédw]%y“ena 1" T S%Td [P 5 ﬁq a-SI 5€h lﬁ?ﬁan e fromthe
PBMC | i br arlyolata'dm:cohdmglto&edoltwmmmbﬂ:e&2Ammheﬁﬂtrd&ssc&qﬂﬁmmomsmnhul | -1 ength

clone, i nc{m the tire, codin guence a secreted protein. Analysis
of its seq Bhrgripadediom wlenggyics gaa e vigt oo} Cat’ia“‘i BRAEMEBO%000 - 0 23 AUG
2 0 6 520 derived dendritic cells. The EST was 1dent1ﬂed using methods which are selective for

cDNAs encoding secreted proteins {see U.S. Pat. No. 5,536,637). The murine EST

sequence was used to isolate a full-length murine clone from the same ¢cDNA library

(SEQ ID NO:3, shown below). Analysis of the sequence of the murine clotie revealed a
significant homology to interleukin-10 (IL-10).

25 In order to isolate a human homolog of the murine clone, PCR primers were
constructed based upon the region of the murine sequence which showed homology to
IL-10. Use of such primers for amplification in cDNA library derived from PHA/PMA
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.

30 Oligonucleotides were constructed from the sequence of the partial human clone and
used to isolate a full-length human clone from the PBMC library.

The disclosed human IL-22 nucleotide sequence is a full-length clone, including
the entire coding sequence of a secreted protein. Analysis of its sequence confirms its

homology to IL-10 at a level of 20%.
9.



WO 02/ 068476 PCT/ US02/ 05684 The nucl eoti de sequence of the disclosed human

I L-22 pol ynucl eotide sequence is reported below (SEQ ID NG 1), 27¢ (lzlqtdges
a poly(A) tail. The disclosed nucleotide sequence includes an opeirr rda
frame and_the am no acid sequence of full-length I'L- 22 protein

cor r espondidt¥’t he foregoing nucl eot i de sequence is rBpBHF¥RESBH SEQ ID 5

NG 2. The am no_acid seguence of ure | L-22 corresponds to ani.no aci ds
34-179 of SEQ | G SCERAFE ﬂﬂﬁé&i@@@tﬂ BAESeRRNCEAGT

CACCAGTTCC s %oﬁé&%ﬁﬁ@ﬁﬂ mm@n@@%&.@%@g@@ tﬁﬁ@l@%&%ﬁédﬁ%@é{ﬁ?d 10 101
TTCCTTATGG GGACCCTGGEC CACCAGCTGC CTCCTTCT GGCCCTCTT. 151 GGTACAGGGA

GGAGCAGCTG W?@A@S erepeendns imyanddaing acid seapensatiti-lersticiacoce
TATATCACCA G CoTdsp SiiliEth FeTbre één EncEhsIeh %sﬁ CACA
GACGTTCGTC TCATTGGGGA™ 301 GAAACT CACGGAGTCA GTA GCTAT
CTGATGAATC NB23E sniiny BT &anency PONaeG - 22GaTssheidso murrp@@@srézbc 1A iTGATAGG
401 TTCCAGRGHATATGCAGGA GGTGGTGCCC TTCCTGGOCA GGCTCAGCAA 451 CAGGCTAAGC
ACATGTCATA GA TGACCTGCAT ATCCAGAGGA 501 ATGTGCAAAA GCTGAAGGAC
ACAGTGAAAA AGCT 51, ATCAAA TTGGAGAACT GGATTTGCTG
TTTATGTCTC TGAGQ%A %g@%oﬁﬁ&é TCTGAAARAT GAATAACTAA
COCCCTTTEC 6510 CT@RIAGAS SeaCAREE ABCATOBEOCARATCRBATGLETLTF TAACCAAMA 701
GGAAGATGGG AA CBEICPCAPOAICIRCECERTTES CAZSRCPRRCRSGCYIACECT GOGT TAG
TTACAAAGGA AACGART GhkanRbdrh dGbddcril ARRAIRCAG chltirrAleCldRakaca TCTAAGCAT
AGATATTTAT TGABAACAIAACTEATTGIoAMETEh dihicabici GRdTEATATACREAGABA ACAATTTATT
TTTTAAATAA TTGEEY T RFGICCOGKA CIIATORRA SAXERETRTYTICCOFERTRICTIATACEOECAAAAAA
COOCTARATA 95 $IECHIRAFESEE YRRy GRTHARESC PRECEER RAREE AT TTATTAT 1001
TATTATAAGA CTG@ATT'EET@TG'EIMTMEG%GE Tihd7SALD: RGkAEIAATIrcTEEE e TATAGAAACA
TCATTCGATA TTGEFACETGAA Ag'rmm TWTHS'I@:E PFEREIGACA ATAATTATAG
AGCTAT Tmﬁ%Tﬁ*@g@@ﬁﬁﬁm ﬁg C AAAAAAAAAA
AAAGAGGECCG C ( SEQ kcbrAdar Rolcy pept emseqmu@nﬁrﬁrco anfieaneacoded

pol ypepti de i s 78hoWwATIHET By, TTR TFQQ\/BIT_WS@T&I_ABN_QWGXS GAAAPI SSHC
doGgr 55 ensien Keoie ol o e s e Likon ey

101 EEVLFPQSDR 950P ¥y M AFbabHE DR AR AKRNMEICKBAT 51 TVKKLGESGE

| KAl GELDLL FI\/BI?PZNA@FT’;( | WMA GTACTTTA’I‘A TTTATAAATG TATTTATTAT
TATTATAAGA CTGCATTTTA TTTATATCAT TTTATTAATA TGGATTTATT
1051 TATAGAAACA TCATTCGATA TTGCTACTTG AGTGTAAGGC TAATATTGAT
30 1101 ATTTATGACA ATAATTATAG AGCTATAACA TGTTTATTTG ACCTCAATAA
1151 ACACTTGGAT ATCCTAAAAA AAAARAAAAA AAAGCGGCCG C (SEQ ID NO:1}

The polypeptide sequence of the encoded polypeptide is shown below.

1 MAATQKSVSS FLMGTLATSC LLLLALLVQG GAAAPISSHC RLDKSNFQQP

35 51 YITNRTFMLA KEASLADNNT DVRELIGEKLF HGVSMSERCY LMKQVLNFTL
101 EEVLFPQSDR FQPYMQEVVP FLARLSNRLS TCHIEGDDLH IQRNVQKLKD
151 TVFKKLGESGE IKAIGELDLL FMSLRNACI (SEQ ID NO:2}

Clone “IL-22" was deposited on April 28, 1999 with the American Type Culture
40  Collection {10801 University Boulevard, Manassas, Virginia 20110-2209 U.S.A.) as an
original deposit under the Budapest Treaty and were given the accession number ATCC
207231. All restrictions on the availability to the pablic of the déposited 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.
45 § 1.806.
Nucleotide sequences encoding murine IL-22, and the sequence of the encoded
polypeptide, are provided below:

1 GAATTCGGCC AAAGAGGCCT ACCTABACAG GCTCTCCTCT CAGTTATCAA
50 51 CTGTTGACAC TTGTGCGATC TCTGATGGCT GTCCTGCAGA AATCTATGAG

-10-



Clone "IL-22" was deposited on April 28, 1999 with the American Type Cul ture
40 Col l ection (10801 University Boul evard, Manassas, Virginia 20110-2209
U.S.A) as an original deposit under the Budapest Treaty and were gjpyeps; tZﬁ[S
accessi on nunber ATCC 207231. All restrictions on the availability tot
public of W%‘B"ﬁ%ﬁsl ted material wll be irrevocably rBAHVERONIN t he
granting of the tent.  8XGerL, wrements spcfled in 37 CF. R
1.808(b), and tH&lte @fG@g“'g% ﬁggﬁgﬁ g@éﬁc @}S@%}T‘;ﬁi °® 45 1.806.
Nucl eot i de SEQU%@ESGM&@QA@EWA @c@q@@%@m@ the encoded
pol ypepti de, ar espr ovtdadedrel evacdcrCdARESEEEG. ANAGASRCCIGCACGTAAACAG
GCTCTCCTET CAGT BAT CAAGGASBABT AGICT ACEAITCATTCENRGACRTGT CCTGCAGA

AATCTATGAG -10 3213 M@%QWW@%QTWB‘B@WM@S@W@EW CCCAGTCAGA
* SENG ACCAAACTCA

GAACATCCAG
GAGAGAGTGG

& % TCTCTGAGAA
25 1GGCCAA&3AGGCG&GCCIJ@T€¢%@&TMMCA@M@KM@M@@ CTGCTCCTTC
5301 GGGAGAAACT GFF CCGABBATGIE AGRETREAGAAARACTGCTACCTEAT I TTTACTAAA

35 1AAGCAGGTGCTCAA@TT@%A€@P@@M@@@W@¢ CACATGARAC

401CA CCA .'1 GAGACCAGAG
451GCAA

'"P.TTGTCACTGA
AAAGGAGGTT
50 1AAG°~ATGTCAGA@@§CTMC 2 AN\ AR TTCCATAACC
10551 AGAGAT CAAGBECAT LGEEE A CREGHEET OCT AT AAECT GECT BAG AN TTATTTAT
601 ATGCT T GOGT CT GAGCGARACITIARGBRNGSAR CCAPITANCT SUTATTATC TGCTATTGAT
651 CTGCEY TCTAAAACTIANETIR AT TRASFCCRANIAN TEETIATAECT A TAAS TOLA GAAACAAGAT
R R e
751CTGGCTCAGTT GAGACCAGAG
15801 GTAGACTTGATAACCACAAA GATTCATTGACAATATTTTATTGTCACTGA
851 TGATASAACAGAAAAATAAT GTACTTTAAAAAATTGTTTGAAAGGAGGTT

901ACCTCTCATT TAGAAA GCTTATGTAACTTCATTTCCATAACC
051 AATATTTTATAT E;%%ﬂwwwmw %ﬁ*ﬁﬁbm@fﬁfﬁwnced

1001 GTCAGTT@H@!&J tRiE ShadEnck ifrbiiad HEORACATTATCTGCTATTCGAT
201051ATTTAGIATAAGGCAAATAA TATTTATGACAATAACTATGGAAACAAGAT

1101ATCTTAGGCTTTAAAAAACA CATGGATATCATAAAAAAAAAAAAAAAAP. A
1151 AAAAAAAACCCE ok SPER) disTAAS) LLLTALWAQE ANALPVNTRC KLEVSNFQQP
30 51 YIVNRTFMLA KEASLADNNT DVRLIGEKLF RGVSAKDOCY LMKQVLNFTL

101 EDVLLPQSDCR FQPYMQEVVE FLTKLSNQLS SCHISGDDON IQKNVRRLKE
151 TVKKLGESGE IKAIGELDLL FMSLRNACV* (SEQ ID NO:4)

Fragments of an IL-22 protein (e.g. fragments which are capable of exhibiting
35 biological activity) are also encompassed by the compositions and methods of the
invention. Fragments of the protein can be in linear form, or they can be cyclized using
known methods, for example, as described in H.U. Saragovi, et al., Bio/Technology 10,
773-778 (1992) and in R.S. McDowell, et al., J. Amer. Chem. Soc. 114, 9245-9253
(1992), both of which are incorporated herein by reference. Such fragments can be fused

40 to carrier molecules such as immunoglobulins for many purposes, including increasing
the valency of protein binding sites. For example, fragments of the protein can be fused
through "linker" sequences to the Fc portion of an immunoglobulin. For a bivalent form
of the protein, such a fusion can be to the Fc portion of an IgG molecule. Gther
immunoglobulin isotypes may also be used to generate such fusions. For example, a

45 protein- IgM fusion generates a decavalent form of the protein of the invention.

-11-



25 The am no acid sequence of the pol ypeptide encoded by the
above-referenced polynucleotide sequence is provide below 1 MAVLOKSVSF
SLMGTLAASC LLLI ALWAQE ANALPVNTRC KLEVSNFQQP 30 51 YI VNRTFMLA KEASKABNRTIGh
DVRLI GEKLF RGVSAKDQCY LMKQVLNFTL 101 EDVLLPQSDR FQPYMQEWVP FLTKLSNQLS

SCHI SGDDQYYQ QAR KE 151 TVKKLGESGE | KAl GELDLL FNVSLRNREVASEEE@4| D NO 4)
Fragnments of an | L-22 protein aéqe.g. gdragments which are capable of

exhi biting 35 DMEIPEEH dIvenuqn alsorrgvides oty fulllengthang makire 195ts ehe conposi t i ons

and net hodsgi@fiosbd\proteise Mhi Ailk-lefgtA GFRIYFSuchlproi@s RN i@n®hBd mARe Rudme | | Near
form or they can be cyclized using known nethods, for exanple, as

descri bed i¥#tipg by traulatigeof the prclegtide sqapency ebensb Hisglpsedelone7 TBe Inpgre 1992) and
In RS M:%ﬂﬁdsj of siith ﬁ'l)teidl (%n bégﬁlﬁigew resfi6n oigtéa é‘lﬁﬂl?&%%&]-%gtﬁ (1992), both

of which are i1 hcorporate erein by reference. ragnents can be fused
40 to cabrimlymoeetodsl(pesfesabbhthase depvsitad with ATICOX) $n 4 gritable myanpoalosaber | ncl udi ng
I ncreasi ng r. exanpl.e, fragnents of

he val.en of prot.ei.n bindi i\tes. Far.
the protei nt eéﬁlosggelf.u easeq'f@ﬁ?%ﬂgqﬁﬂﬂwﬁgm@aﬁ@ﬁgg P& #1E ¥ portion of an
i munogl obudetetmink® frofh thé aAind atid sajuehce@f tHelfall-hgihdbim. Anekunild of5 on can be to
the Fc portion n G nmpl ecul e., O her j munogl l.in_isotypes may al so be
used topgen'@?tﬁﬁegi'@%d’ﬁ{ygwdﬁﬁ%que%r‘s éﬁ‘&‘rﬁ’ﬁf@? 1?3!78%1{)&)%&5?&]9@ I éﬁ/l f usi gn
generat es a decawapRiént iemidafaldopRovidedztied cotreshORlidg s AR foBucledille7JJ AUG
2f15 WD 02/ 068476 PCT/ US02/ 05684 The present invention al so provides both

ful | -1 eABt hseayracesalisglosedchsrainy ‘Gforgeprondigp genesseg therregiensf thelgeaome that | engt h

formof su | LS 4 h ﬁhﬁ ' LS. ansl ation
of the nuc%%ﬁ@%ﬁeggﬁgﬁg%&gw eac qéffﬁs}l c‘%@g%‘gﬁgﬁ?ég%uﬁlh%&ngt r('ﬂlePC>éS H%r m(s) of
such pr ot ei derizedandenaybndideadntiguoexysgiossdfche ginomh eedisscy fos thd régulated engt h 5

ol ynucl eot | . f t | ] | tabl e
ﬁan’?rarl an céé‘ﬂﬁ%ssgﬁ{gfg %hg%%%SOS(?’?%gqqq'Sﬂg%&egg&‘ éé\eg%ﬁlé%&o?detrhﬁlgmgaﬂ tur e form(s) of
t he prot ei rimigad tabslingxequatedse s rnd 'dintramziatddregians, alcersatively sglipsd axesof t he

full-length form An exanple of a. mature |L-22 pol tide seguence is

ami o adP dS"oRAORpteS - MRRseRe sl Silpfeer o sHpRRsOf SIbBSRIY oPe PR BRIEE des genes
cor r espondi gegestoan bl Bolaed yiatebiaideddth Khows @auras esngihs 6¢qpsRd inffefeition
"Correspong,?r‘}%&nes" rTglre the regions of the gepone that, are transcribed to
produce t helt hergin o yghi regshedsiikyss therRIA2EPT QEPTOReS 8 REWETS fog theier | ved and

may i ncl udeyigitd Sefdnce MPHRAASH R ideEn ABHPIRY/R 8RBRAYN bPfenbdia I egul at ed
expressi on of such genes. Correspondi ng genes may therefore include but are

not |imi t cipPropriate aenegnie leradess sthepsougragofeengmicagterial oin rwjgteshgene”
al ter nappveky géd%ltfuﬁ Lk 4R Separated from the adjacent coding sequences, if any, present in
the genome of the organism from which the gene was isolated.

The chromosomal location corresponding to the polynucleotide sequences
disclosed herein may also be determined, for example by hybridizing appropriately
labeled polynucieotides of the present invention to chromosomes in situ. The

25 corresponding chromosomal location for a disclosed polynucleotide can be determined
by identifying significantly similar nucleotide sequences in public databases, such as
expressed sequence tags (ESTs), that have already been mapped to particular
chromosomal locations. For at least some of the polynucleotide sequences disclosed
herein, public database sequences having at least some similarity to the polynucleotide of

30 the present invention have been listed by database accession number. Searches using the
GenBank accession numbers of these public database sequences can then be performed
at an Internet site provided by the National Center for Biotechnology Information having

the address http://www.ncbi.nlm.nih.gov/UniGene/, in order to identify “UniGene

-12-



15 introns, pronoters, enhancers, and silencer or suppressor elenents. The
correspondl ng genes can be isolated in accordance with known nethods using
t he sequence information disclosed herein. Such methods include thé& AUE 7505
preparation of probes or primers fromthe disclosed sequence information
for ident WQW’?“B?\ and/ or anplification of genes | n gFB’Hﬁ‘?zé{’tS@‘_‘genom c

i braries or, other. soyrces of geno erj.als. N ,sol te ene"” 20 is a
IR 0 G RS A N Ly B T TN LA T
present in alﬁeh@yg@gg%,ﬁgppgm@,@ﬁ@ammﬁamamtegh t he gene was isolated. The
chronosomal | ocation corresponding _to_ the .pol ynucl eotide sequences

di scl osed her ei rPrggjsmy thef hgee ﬁ@?%}eﬁirﬁ@lﬁed benoébﬁﬁﬁﬁﬂﬁesﬁ‘?n 9{Be genes ng

appr opr i at elgresdoalink W%l@ﬁblgﬁﬁéféoﬁ@é éeﬁﬁ‘éuc&fmécﬁ&ccpﬁ&&ﬁ afe ﬂrsw@eat ge to
chronosones 1 n situ. correspondi ng chronosonal "l ocation for a

di scl osed pdsisiperloblargstin denecapreiséoncran &¢ athirydd thagughdkenise pfantigense gni f i cant |y
simlar nuc i ressed
sequence. ¢ D PLEGIS TGRS Maldtt ool BLARARER RN Elhs ey RER S

chr onosomal gene ¢(Albero arsd Mbois, Hi94) Easdsﬂimrmamt Sth&S(@p Ryhasd; émarokkysemiuences

o the: pol y B WeeBL Mgt S R0 IF a2 TRR RS Pl bR Bl oLy

dat abase acmsswmsnusﬂi ofﬁﬂaﬁﬂ'l(éheﬁc ¢rﬁ@db§a&ferawaaa;rehl)ama§g@men nunbers of
t hese prHC dat abase se nces c en be perfornmed at an Internet site

t
provi dedVbyARES gt aeff-'.a}u opfes P WBBFQ?(%EWPW&‘HMH?B‘PMWHEW ng the
address ht t QuddnpsidtisefoRéd Ikéih, PréfeldBty Hidauted /ttankfﬂm%ﬁ@ﬁ bf &e@s Wit Rbdeliy " Uni Gene
-12 7 3 A Ue ' 2nj 05 WO 02/ 068476 PCTI US021 05684 cl usters” of overl appi ng
sequences. 9gEpiuctsfthatgee stabhy ragiptaingd wathiathe trangformedheetls prdbtheir progeny(} aready have
been mappe I hanced,
reduced . QroRaBr R aERAR TREATR modird henerk- CAllt R idnd By MV BF 12
pol ynucl eotm@mesmnmordlﬂ@&os@dtdhemgitcmmrd quspatinetiernd blegebe desi red change

:ogl 3ﬁ3§| g)c()tl §§e§m§np ra}%oﬂmv‘&la (?legt uBOPcH'Op I(; For cF‘eEgt\l/@é'folﬁgtl FRIAR ?rbgmscrl bed
fromthe gefeeentdhdrein), Ialadkhﬁm organisth®8é provideddis which thegpend(s) Sci . 15( 7):
e . 16aeRPRnE B EftumeRiepid B neiiclgr ppercs g Bearbpordily 561 Ui ch are
i ncor por at eghripyetdl @ fracovacd, hhugh bertidd SERFoas sequehtésTRlboShd doakspaadiag nul ti pl e
copi es of the%[g)rpne(s) corresp to the pol ynucl eotide . sequences

ndi ng
di scl osed h&® thypisheelption o g?lb‘%&PéES B‘?"P’F%FHQ‘P%'F&H‘FQ% Fstiak@ | s with

genet i ¢ 20CoRsdplddCiche ‘iﬁl@ﬁvaﬁbﬁc@tlﬁt&c\bn@hﬁgﬁh&@& Mérlmnn ?ﬁek‘&abw fishaf med cells
and their progeny, are_ provided. Transgeni c ani nmals have nodified

geneti c condtiBipracisg pxmsion, hbiransprsplde slements (Hlesgilsd 98d disoessayr BHO): 620-| evel s, or
that change:epRol 8} 41019630 BFdc-ANaP AHch e 'Se5 U3 9888F: 7431-7435; Clark e1 al.,

1994, Proc. Natl. Acad. Sci. USA 91(2): 719-722; all of which are incorporated by

reference herein), or through homologous recombination, preferably detected by

25 positive/negative genetic selection strategies (Mansour et al., 1988, Nature 336: 348-
352; U.S. Patent Nos. 5,464,764; 5,487,992, 5,627,059; 5,631,153; 5,614, 396;
5,616,491; and 5,679,523; all of which are incorporated by reference herein). These
organisms with altered gene expression are preferably eukaryotes and more preferably
are mammals. Such organisms are useful for the development of non-human models for

30 the study of disorders involving the corresponding gene(s), and for the development of
assay systems for the identification of molecules that interact with the protein product(s)
of the corresponding gene(s).

Where the protein of the present invention is membrane-bound (e.g., is a

receptor), the present invention also provides for soluble forms of such protein. In such
-13-



15 expression, are also provided (see European Patent No. 0 649 464 B1,

i ncorporated by reference herein). In addition, organisns are pr@videdgin
whi ch the gene(s) corresponding to the pol ynucl eoti de sequences di scl osed
herei n hawo h@esa7partially or conpletely inactivated, porosglesismsertion of
ext raneous sequences into the corresponding gene(s) or through deletion of
al | or par tfoohs, pheocal ofabgpionaticHylagpmd easymeniaartei deinains oPhe pungih etee gene

i nactivatio an bhe.a A hrough. i td . .pr.ef erabl v, fQl | owned by
o ect oo calaF oGP PRIGE 3 A Rl B Y il BB e Co0C
14(9): 629-inta3ilulgrwmdltraatmenhbraneld8idins Bf proteinsiaf the iveadon &Gaibe iddbficddn 16) :
7431-7435; Cark et al., 1994 Proc. Natl, Acad. Sci, USA 91(2): 719-722;
all of whic¥f® fignce Wd@ﬂ‘BBW%feéﬁmws f‘Fé‘F@’F’é‘HE‘E’"_ !s'é‘ihﬁif’,maw ?‘i"ﬁ‘r%ﬂéﬁ‘f%%onol ogous
reconbi nat i jgformpid FoRABaNMPHE R TOEPreY caBp G Prddrie cALBAIEY & Bah&lHhe Sel ection
strategi es (Mansour et al., 1988, Nature 336: 348- 352; U S. Patent Nos.

5, 464, 764; Igcalign obuansmemprane domainsin gn smingacidiseqyence, dogains whigh gre491;  and
5,679,523, @kl pYHeqfeaftbifof (HEQMRL bAHE daliine Bl FE ag@ﬁnm{z@mém dhese

organisns with altered gene expression are preferably eukaryotes and nore
pref erabl y transmembrapminino stidhoraghasidsofgharepontedestentral fesiduedsk devel opnent  of
non- human nodel . ' ' ' respondi ng
gene(s), and for%r%t%és %@vﬁe"{}g%%n%a#&%t? Bf tgg gl(a%%glg{??? ﬁedrlr)\éq'\l“%l!r[d%%%&etglg%gﬁ{'i fication of
nol ecul 48 tdmaho acid seqaerice lngths tHaearp adest 25%(henieipiefesdbly afledsti®% and espondi ng
gene(s). Were the protei the present .invention is ,menbrane-hound (e.g.,
72" cceptot prerr fgtshren or g PIeGROA R blo R SRR % or s of
such pr ot ei s3quenBe ety (mdrd prefefabMat RN T5%GUM R0 6dét 1RefBially\dbR24t 00%&4 f or s,
part-or all gj,the i n_tr@lc@il rl ar and transnenbrane donmgi ns of the protein
are del et Q% iEMyhuith thaisiasedprateins Whefl sSAuSRRedanEE If AGRFMIBE Bel | i n whi ch

it is expregpadringlthe amindlatiRGeduehided bf B ProtdiRNEHRAENEMARO A9 MBhAImRE Proteins of
the invention can be identified in accordance with known techni ques for

det er mi Adt | WErle andidsatiionkileminfrigng seayence gepss Alv ippludadiip e presentexanpl e, the
TopPredl | capg Bﬁ&p%%&&ﬁ@éﬂdﬁ&cﬂ?%%@éﬁs thex P aP&eéﬁlQﬁ_préfQ‘a‘ﬁP' on of

t ransnenbrane domai Ns 1 n an am no I d sequence, #onains which are

descri bed bsemphising 8 onmotsr{mete preferablyrPler moke, mvst prefareblysiPor aeee)dormai n, with at
| east” ten éobr@%ﬁ)q?gmirng qgld%@g{kﬂa@g #t?éas%qfe ?e%n?rﬁ:k ga(;%nfgt& e(ltng% prreq'grgﬁlkeﬁ central

resi due(s). el ns an ern gnents o sent i nvention include
prot ei ns Wwiledst 83% ideniitypmastipekfaratly erlemt 93% ifehtity) tith asy suchsegheasdf a@H % nor e

preferahRly gt. | east 50% .and nost preferably at |east 75% of the | ength of
a di scl géeooafﬁl?eo‘ﬁ%?%e(gwa%ﬁg\/e at |east 60% sequence identity (nore .
preferably, at lIgasdthefofitbbdifbit] prpteind@btepfeizficnts] nd adcomdiait REBMOSE 95%

by 1Y) M BroSenttavencion nelude those which can b jdentifiod based on the prosenck of st 1" €7 M M€

least one “IL-22 receptor-binding motif.” As used herein, the term “IL-22 receptor-
binding motif” includes amino acid sequences or residues which are important for

25 . binding of IL-22 to its requisite receptor. In a preferred embodiment, a IL-22 protein
contains a IL-22 receptor-binding motif including about amino acids 50-60 of SEQ ID
NO:2. In another embodiment, an IL-22 protein contains a IL-22 receptor-bihding motif
including about amino acids 63-81 of SEQ ID NO:2, In yet another embodiment, an IL-
22 protein contains a IL-22 receptor-binding motif including about amino acids 168-177

30 of SEQ ID NO:2. In a preferred embodiment, an I1.-22 protein contains a IL-22 receptor-
binding motif including at least one of amino a:cids 50-60, amino acids 63-81, and/or
about amino acids168-177 of SEQ 1D NQO:2.

In yet another embodiment, a IL-22 receptor binding motif has an amine acid

sequence af least 95%, 96%, 97%, 98%, 99%, or more identical to an amino acid
-14-



conparing the am no acid sequences of the proteins when aligned so as to
maxi m ze 15 overlap and identity while mnimzing sequence gaps. m?l_qsgjp o
included in the present invention are proteins and protein fragnent s‘”t%i’glﬁt :
contain a segnent preferably conprising 8 or nore (nore Preferably 20 or
nmore, nmosWOR&FT% bl y 30 or nore) contiguous ami no aci BSPHS8har es at

| east 75% sequence ideptity (nmore preferably, at t %identity; nost
br ot er abl y SOUFRESHeSEOrvh e o R e ahgrthends sERTH S IRATM. 00" o The
di scl osed pagindiaBies 6381 3NSEQED NOTDQ6E BBiHo, acidk 061 TBef SBPIENO:X.r agnent s, and
reconbi nant proteins of the present invention include those which _can be
i dentified basedOhEEmAodURaIE @TQigns, protqi iagmentse and 1ecombinapb BREHIs b ndi ng

motif." As y3erkstiftiteRtior iNGudéhie WhichZan be KRR fid-bakid o thdprERhéd of at NCI udes

am no aci d sequences or residues which are inportant for 25 binding of |L-22
to its rdqulesstoae ruedpiesfouros mpresies for Nelinksdbesylatien. a | L- 22 protein
contains a | L-22.r Lalodi: ng . L § | | NQ; t N0 aci ds 50- 60 of
SEQID NO2. In® RERRRE s%‘ﬁ%%%i‘&nkg'ﬁ%gfﬁe Pﬁg@ﬁgﬁ%ﬁgﬁﬁ“c}%ﬁ%{l ns a |L-22

r ecept or - bi (W ashipgamtUrfiversityBLAS PHyembo20 sufiwace, sbich bud-@ain BFU-BEASTD NO. 2. I n

yet anot her enpbodi,nent, .an I.L; ot el.n cont aj Lk~22 receptor-bi ndi ng
notif incl u&?‘%g“ gﬁbﬁﬁcg%ﬁatﬁ%] 1%8?%%01‘;@5?5!:}1? @Sla&aﬁééba{‘ﬁkm {onflﬁl a preferred
enbodi ment , (Aoschil aRPGhp1996, Lozalilighment atatidtic® DootialRREO Meriodnii ng not i f

i ncluding at, | east gn 1 No acid -6Q, .am no,. acids 63-81, and/or

about anll%n_o ﬁ@’f"ﬂi"glgégfgé/“génpgﬁ@“iﬁ ‘i@?%o 81"?“;]8{:3?&“%1“#@!‘ seatchdfbment, a IL-22
receptor bi psliri@ of BlolebuliPBioligy 318 1303-2¢0; GislSAMWRRES 195, Idemicadler 96% 97%

98% 99% or nore identical to an anino acid -14 ? f AUGS, 29H WO

02/ 068476 Prrpleimtpdinggegansyflatehese sisrilagpt ssarch.rNaiwre enefics §p206ckidi Barling of

am no aci ds f ' Los: A3: 81 0f 2, and

am no aci dsalﬁg%@%]%@’ %%‘@Egé%illcggl{l%anzd ﬁﬁﬁﬁﬂﬁn@fﬁg@pgﬁﬁ%cﬁéﬁ%%@% iglions, protein
fragments, walcrlecssasnpesnProgr Bk dned. §¢i. Ush 8058330817, alhobwhicoarei ncl ude t hose

whi ch ¢ be | I3 r 2 two, three,
Four or Thor Dol FeeBRIRe, W13 o RIRIERor 0 BlecabERbrlor | 0
i dentity caseveml UNDE phifnesh aas be dowiiledded8dm f{piaddst. wgsthedubiasieesitsblesBL AST)

version 2.0, software, .whi.ch builds u E};Aﬁ [ Sd é‘tfﬁwl h in turn
e based on TR FERS AT Hedine AR PRSI HEAS R Tl ing ' O,
1996, Local TBLASTHERiprétidediasihacsie, iDadditibd ogeveshl supeftipesisanisn 10 Enzynol ogy
266: 460- 48%{'H %§§§u® et al hi 1990, Ba%i o lI ocald, al.i gnnent search tool,
Journal of NBt" Bis GPRYGiEntsq 8ad mey300; pp SOIEOE FFALSHEPUSE it Uy forders,
| dent i fizpat in@hned fvithGit MeRdxPreSOMiRG coREhOTIhItibR RPBE Posibdixkatatias ntgar ch,
Nat ure CGenetics 3: 266-272; Karlin . . :
otherwise be freely used for commercial, nonprofit, or academic purposes. In all search
programs in the suite -- BLASTP, BLASTN, BLASTX, TBLASTN and TBLASTX --
the gapped alignment routines are integral to the database search itself, and thus yield
much better sensitivity and selectivity while producing the more easily interpreted
25 output. Gapping can optionally be turned off in all of these programs, if desired. The
default penalty (Q) for a gap of length one is Q=9 for proteins and BLASTP, and Q=10
for BLASTN, but can be changed to any integer value including zero, one through eight,
nine, ten, eleven, twelve through twenty, twenty-one through fifty, fifty-one through one
hundred, etc. The default per-residue penalty for extending a gap (R) is R=2 for proteins
30 and BLASTP, and R=10 for BLASTN, but can be changed to any integer value including
zero, one, two, three, four, five, six, seven, eight, nine, ten, eleven, twelve through

twenty, twenty-one through fifty, fifty-one through one hundred, etc. Any combination

of values for Q and R can be used in order to align sequences so as to maximize overlap
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and Al tschul, 1993, Applications and statistics for nultiple high-scoring
segnents in nolecul ar sequences, Proc. Natl. Acad. Sci. USA 90: 5??%&%%}%
all of which are 15 incorporated by reference herein). WJ};BLAST ve Sié 240
execut abl e&w@r ans for several UN X platfornms can be downl oaded from
ftp://bl adfO @46 edu/ bl ast | executabl es. The conpl ete ZGTUEISdearch
prograns (BLASTP,. BLASTN, , BLASTX, TBLASTN, and. K TBLASTX) is provided at that
site, in ao%ﬁtlg_ﬁﬂt&‘éﬁh‘?é{)@’r“al‘m% SRIMEIE ZpRso Ghedriaull yRiRg Fedcompgrisen AR r i ght ed

and nmay notjsipe oBeiMER but ik BhiroREREmbaYisdR YnafrREShRh a2 PANBRRBE uifidehout the
express witten consent of the author; but the posted executabl es may

otherwi se be frd@rgieukamplagyes ofdhaisclosed polymislopidasand proteips et pur poses. I n
al | sear ch o801 67 baoDRSHohe s s BASEPy “BRASTRmBAST I TALASTN and

TBLASTX - - qr e ga pe%b%FI gnnment routines are integra at abase search
itsel f, &andpdynusleyiidel with adifferetiespeaiss of enigin ffiowi thyt diagiveeipedinvi ty whil e

produci ng th re. iy int reted 25.o0ut put. . Gappi ng, can optionally be
turned off Roli}yné]f“ Otb(%?ﬁ%é‘gtg SEP%E%@%@BP?E SHE@?‘?%E’. thel'%lggn Hg*eghcfrt penalty (Q
for a gap giolynatigbtideo PecférablQpdlynatleqide bgdcies hamdloRleARdVe atdvast AQ%LO0 f or
BLASTN, but can be changed t inte I udi n rq ne t hrough
oght | i reiuepeedegitg e Pkt o Res st $0erSe. Sketd b s i Bign 11 riy
fifty-one tdvausynaneotidlwad ]ﬁ)ﬂﬁein Speties Rbioldafeathie 0 Rhast 0% dy@nienal ty for

ext endi ng a gap (R is R=2 for proteins 30 and BLASTP, and R=10 for BLASTN,

but can1Be 1geniityeepre prefembly. At lewe A% a0fe 5% B0MRI G35 79%: 35% 0% 860, t hr ee,

four, five,on8hywitSRY ERen GBI white B&uehc@idenfitySY 88embiNgl oh?&%éqne twenty,
twenty-one through frfty, fifty-one through“one hundred, efc. "Any
conbi nat i omucbﬂﬂcgeaﬂeqi@gcqu thepahydudleatides ayahe aseito peid equences ¢of the prgwinsequences

S0 35 10, M ENEHL Angcld oderb G enl AR, AZARATEARAK 502/ 05684 and

identity nim zi ng sequence aclid conpari son
matri x is $pedsiBivlognas captbhdsolaed and ideotifleddynpakingssmitabla probesss psimets as PAM

can be ytilized. _ Species | ogues _of the disclosed polynucl.eotides and
ot ot oi nd> art e s BB Prad 467 cEmra A RS B o N SRR
"speci es hajeekedgipecies. Preferiil 9lspediestiomofogpedl dydthedediodlatekfrdintnfanndiah f er ent
species of origin fromthat of a given protein o pol ynuc| eoti de, but with
signi fi cantSPg‘égﬁu é‘ﬂ%séprg}%rgﬂ?yaﬁ?eﬂ?? {’%T‘?lﬁ%“eé ptedhosg F%[aéqdrff cert3i ynucl eot i de.
Pref er abl y, miahiHaGh&Dsist a3 PREEQMpRO PR HELESB286riR: %A;m,spmfg@% sequence
identity (nore preferably, at |east 75%a, 80% 85%_90% 95% 99% w th the
gi ven - pol yirgepest Hyjebaretansias: Mrercs pudqresPanptnigy fspioterednes| east 30%
sequenceg 1 rﬂé;d?z%kctuy aér%%se CREBT RPN, Adths diSESdud Sihgunli¥oedinily 60% _
65% 70% 75% 80% 85% 9 % wth the given protein, "where sequence identity
i s det er mi d@Tasgbisomsims, Mysrreculis Bpesmomegisey Geiaesakys gfisaupdefotamuci eot i des
or the ami ik Gisg}g %ﬁﬂ?&%ﬁ%s, U})‘?ctﬁﬁg%s %hlﬂg'ulus, Bos taurus, Ovis aries, Sus

scrofa, and Equus caballus, for which genetic maps have been created allowing the

identification of syntenic relationships between the génomic organization of genes in one

25 species and the genomic organization of the related genes in another species {O’Brien

and Seuinez, 1988, Ann. Rev. Genet. 22: 323-351; O’Brien et al., 1993, Nature Genetics

3:103-112; Johansson et al., 1995, Genomics 25: 682-690; Lyons et al., 1997, Nature

Genetics 15; 47-56; O’Brien et al., 1997, Trends in Genetics 13(10); 393-399; Carver

and Stubbs, 1997, Genome Research 7:1123-1137, all of which are incorporated by

30 reference herein)
The invention also encompasses allelic variants of the disclosed polynucleotides
or proteins; that is, naturally-occurring alternative forms of the isolated polynucleotides

which also encode proteins which are identical or have significantly similar sequences to

those encoded by the disclosed polynucleotides. Preferably, allelic variants have at least
-16-



when aligned so as to maxim ze overlap and identity while m nim zing
sequence gaps. Species honpl ogues can be isolated and identified by making
suitabl e probes or prinmers 15 fromthe sequences provided herein ar AJG 7365
screening a suitable nucleic acid source fromthe desired species.

Pr ef er abl Y0 B#6¥7es honol ogues are those isol ated from REHEBI20A84 speci es.
Most preferably, species honologues are those is %ﬁted fromcertain

manmal i an {9 feguense idgntity (mprgpreferably at leaps I8 %, P0G 3101 99%. 98%r Y9 ¥ior i 1 | a,

Pongo  pygrRELSen oI RBRbER, #REAE QdiEnce WRAAGAs BikRlided byRBRbSAiMARE 0. Papi a
hamadryas, 20 Cercop i t hecus aet hi ops, Cebus capucinus, Aotus trivirgatus,

Sangui nus dweleptide, sequweqs(@é@s@glmmlmégs whanaligneseg g & mmmzagvmp\ae@ cus,
Cricetul us t

& yotol agudiiiPe ihRing Mttnce Sl Mche VhTAR calfBEI-SlRahd fchfiiod |
cabal | us? fbyrmwmgﬂu:tgﬂmgmbes mpmetsafm the ecquences prodided heyein ayd sdneening

identificatio ntenic rel.atio ween the enomc organi zati on of
genes in onaesuggbq ‘b"écqu%%m ??Brcteﬁrémblé'ﬁlgf# @58%3‘3‘53?@3%%%5 % he rel ated genes in
anot her speci es Th®ilRehtdh alemdlcﬁﬁaap@lgmucleaﬁ&s vAITHD seqieites Compiemetary 1323- 351,

O Brien et 1993, 3:103-112; Johansson et al., 1995,
Genomi cs 2 0588’@“698”“\‘_%‘?9359@5" eI@@? Nat ure Genetics 15:47-56; O Brien
et al., 1997, TrQe@RsdndinvaitRhiaks lﬂoﬁid@%ol%&%ﬁoé&‘a thatRYBERIze v refueddPs. 1997,
Genome Research 7: 1123- 1137; all of are incorporated bly"/Y 30 reference
her ei n) lfrhémm@rytcpwum@or@mfmuw@@gwt reditiong.ngd mtspreffsrab dighlscl osed

pol ynucl eot t | ¥ ernative forns
of the isolat m cg{ldlﬁ%ﬂél @&B ugl%h %ﬁcrg)fé&sg&g{r?coé%%?%éfeﬁﬁﬁ] Vﬁl ch are

i denti cal monﬂlamﬁasﬂijnwﬁummtalb;ebﬁcm Ihzghlysstringenioegditions artitbete thtemodd by the

di scl osed | i | east -16 2
3 AUG 206 HRS BIFBE 76 Thirhblsoi Bt £ Sufent Ehlafth S et Balthe 2

pref er abl y, stratgentes,sor Xafiple SEHMIRDRY G A% @D G@AGringdrcy coltitiops wert least

pol ynucl goti de, where seguence ent.i is determ ned by conparing the

nucl eot bﬁe @é%ﬁ%@%?%fex e’p°8p‘§)ﬂ %gl des when aligned so as to naximze
overlap and identity while mnim zing sequence gaps. Allelic variants can
be isolated and identified 5 by making suitable probes or priners fromthe
sequences prow ded herein and screening a suitable nucleic acid source from
i ndi vi dual g—oftieTappropriate SpeC{es. T1he T nvernti unjou SO Trictudes

pol ynucl eofi c%?ﬁ““ rolsaQesEac e $ Hewap | affRnkaity TenPeranird o8 € Wish t he
pol ynucl eofi -o\g: qdiybsed her elargth ThBufled esent | nvent i grifempesture nc| udes

pol ynucl eotli des thdt hybridi ze®8hdef reduced 10 stri ngehe¥econd|tions, nore
preferably|stri ngert condi tiohs, anf nost preferably H%hl%ﬁs strj ngent

conditions| to poI ynuBNéB{“i“de Bé%c gO/of(prmalmde ngency
B DNA:DNA <50 | T%1xSSC T,*; 1x85C
C DNA:RNA 250 | 67°C; 1xS5C -or- 67°C; 0.3x5SC

45°C; 1xS5C, 50% formamide

D DNA:RNA <50 Tp% 1x85C T, 1x55C

E RNARNA =50 70°C; 1x85C -or- ' 70°C; 0.3x8SC
50°C; 1x55C, 50% formamide

F RNARNA <50 T.%; 1x55C T.% 1x55C

G DNA:DNA =50 65°C; 4xSSC -or- 65°C; 1x8SC
42°C; 4xS88C, 50% formamide

H DNA:DNA <50 | T,%4xS8C ' T,* 4xS5C

1 DNARNA 250 67°C; 4xS5C -or- 67°C; 1x85C
45°C; 4xSSC, 50% formamide
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conditions are shown in the table below highly stringent conditions are
those that are at |east as stringent as, for exanple, conditions A-F;
stringent conditions are at |least as stringent as, for exanple, c@Adiltidiis
G L; and reduced stringency conditions are at Ieast 15 as stringent as, for
exanpl e, COABHEFHAs M R StringencyPol ynucl eoti deHybr i dFFBAISEAEE on
Tenper at ur e—anRd—\VAash - ConditionkHybri dl

xSSC 42C; 1xS

Buf f er" ADI\ADI\%aS é&é L or... 65 SSC ; o f olmani de

BDNA: DNA<5OfFg™; IvQﬁfg‘._‘_“vSC r~?§Rm &r\fﬁ 5067C1xSSC rﬂj&;? 0. 3xSSC 45C;
1xSSC, 50%f or nj@m de W<5QT£* I XSSC ERII\I@, INAZ-. 5070C; 1xSSC
-or-70C;, 0.{8xSSC 50[; 1xSSC, 50% for rr%m: %%ﬁ@OT' ; IX F1; 1xSSC
GDNA: DNA? 65C—4XBSE—or=65G1xSS¢—42C—4x55€; 56%fpr n"am te

HDNA: DNA<5OTH* : 1 4xsscmmmws<c 4551\1/\14?%&50670 4xSSC] 195:567 C, 11SSC 45C;
4xSSC, 50% ' . Tt
RN RV 5R70C, 4SS

JDNA: RNA<SQT, * ;M 4xS : ,5go<g§xg§C7C; 1xSSC 50C;
4xSSC, 50%{f or mam dp LRNA: RNAS 4@!&8&&',56%0:2%&863 VPNA: DNA? 5(050C; 4xSSC
-or-50C, 2xSSCZ20C | 6XSSC, ¥ofo foT 07 — OXSSCV. 6XSSC
ODNA: RNA? 5055@] 4x[SSONnAamA5C; >@N,1525£§c6xSSC 50% f )n"mrssa:ie

o] DNARNA =50 55°C; 4xSSC -or- 55°C; 2x55C
42°C; 6x55C, 50% formamide

P DNA:RNA <50 T.* 6x55C T 6xS5C

Q RNA:RNA 250 60°C; 4xS8C -or- 60°C; 2xS5C
45°C; 6x55C, 50% formamide

R RNA:RNA <50 | T,*4xSSC T,% 4xSSC

*: The hybrid length is that anticipated for the hybridized region(s) of the hybridizing
. polynucleotides. When hybridizing a polynucleotide to a target polynucleotide of
unknown sequence, the hybrid length is assumed to be that of the hybridizing
5 polynucleotide. When pelynucleotides of known sequence are hybridized, the hybrid
length can be determined by aligning the sequences of the polynucleotides and
identifying the region or regions of optimal sequence complementarity.
¥, SSPE (1xSSPE is 0.15M NaCl, 10mM NaH,PO,, and 1.25mM EDTA, pH 7.4} can be
substitnted for SSC (1xSSC is 0.15M NaCl and 15mM sodium citrate) in the
10  hybridization and wash buffers; washes are performed for 15 minutes after hybridization
is complete.
*Tg - Tr: The hybridization temperature for hybrids anticipated to be less than 50 base
pairs in length should be 5-10°C less than the melting temperature (Ty) of the hybrid,
where T, is determined according to the following equations. For hybrids less than 18
15 base pairs in length, T,(°C) = 2(# of A + T bases) + 4(# of G + C bases). For hybrids
between 18 and 49 base pairs in length, T,(°C) = 81.5 + 16.6(logg[Na‘]) + 0.41(%G+C)
- (600/N), where N is the number of bases in the hybrid, and [Na®] is the concentration of
sodium ions in the hybridization buffer ([Na*] for 1xSSC = 0.165 M).

20 Additional examples of stringency conditions for polynucleotide hybridization
are provided in Sambrook, J., E.F. Fritsch, and T. Maniatis, 1989, Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY,
chapters 9 and 11, and Current Protocols in Molecular Biology, 1995, F.M. Ausubel et
al., eds., John Wiley & Sons, Inc., sections 2.10 and 6.3-6.4, incorporated hereih by

25 reference. .

| Preferably, each such hybridizing polynucleotide has a length that is at least

25%(more preferably at least 50%, and most preferably at least 75%) of the length of the
-18-



PDNA: RNA<50T7; 6xSSCT, , *; 6xSSC QRNA: RNA5060C; 4xSSC - or-60C; 2xSSC 45C,
6XSSC, 50% f or mam de RRNA: RNA<50TR*; 4xSSCCTR*; 4xSSC t: The hybrinzd3 htﬁn%?
is that anticipated for the hybridized region(s) of the hybridizi v

pol ynucl eoti des. When hybridi zing a pol ynucleotide to a target

pol ynucl eYQ BO¥ ¢ unknown sequence, the hybr| d length PSTHSRWRSY to be that

of the hybr ynucl eoti de. ucle es, of own seqguence
are hybri dllioiﬂ" @ﬂ‘édsrf%re (ﬁeselttéﬁ‘ﬁt’ﬂor’c@% B W%é@h%ﬁaélerﬁﬁﬁ‘?rg t he
sequénces Odeqlidnge ﬂ@l’ltﬁf*ﬁﬁé@@fdf&ﬂﬂy A0 ast 79@NGdnkiy; Abst fiefef20F 201af00%AGFT ONS of
opti mal sequence corrp enent ar i ty t: SSPE (1x SPE is 0. 15M NaQ', | OrM

NaH2PO4, antP7aidsntity) wtyile pplynucl ed?}ld%%ifrtht)%fes@h%tﬂttoaﬂ%ﬁhlr%rt hglbgedizesy SSC |
0. 15M NaQl gRde deaivce RIEhHECdekedrin@Y bl Borhpiing 4R By Rhbdliof aleih9bridiARg Wash

buffers; washes are perfornmed for 15 mnutes after hybridization is

conpl et es *poltynuclegtidey wberafignedisozatte maximigenyedan and idegtityrwibleindsingzing ci pated to
belessth%‘?ﬂgg g pairs in length should be 5-10C |l ess than the nelting
terrperaturet1 r’rf the hybrid, where Tmis determned according to the
foll ow ng equations. For hybrids less than 18 15 base pairs in length, Tnm(C

= 2(# of Aﬁ T ses? +!ﬂ4é# &f G + C bases). For hybrids between 18 and 49
base pairs 281.5 + 16.6(1 ogi o[ Ne]) + 0.41(%G+C) -
(6001N), where I‘Thbssotdf@paumbaéotméoba.aaﬁzenﬁbntda@bwphmﬂy hmdtc[ama ] is the
concent rat| on of sodiumions in the BI‘I dization_buffer for 1xSSC =

0.165 M0 xrPrstion GagHa) Se%wptué%aweg 5 BRR ¢ XRIgIsHin VeeiRe drsalos iPynucl eot i de

hybri di zat | Rdufmad & 4! Md1Ele Acidd ReaTDr 2854490 ¢1961)Fn d?dér%&ﬁrﬁduc@&ﬁ T. Maniatis,
1989, Ml ecul ar Coning. A Laboratory Manual , Col d Spring Harbor Laboratory

Press, Col cPreiginireppmiinan@y. Magy suitahie gnsession ceye! 1eﬂue't§nsjardmw tprast ocol s i n
Vbl ecul ar Ea}éﬂefég}ﬁethogsgcare)égreé\ﬁng@y&%ﬁtan?mteﬁl's a?s%ﬁmongMar liffed SONS,

I nc. sections 2.10 an I ncor rate herel n rence.
Pr ef er abl y, in&aKaufsaeMethbis id Eptymplegyl 386, 376566i(1R90Nads éeflneqhgvtrhnt hat is at

555 AETLTRE 0L b o PTG B, 12, 7
pol ynucl eotaxgessidn ¢olnarolrm@mam are sitvaret iwathirt ovestor ohcelitin bydbra whiyzles theand has at
or of er abl y OO GREPreti s el PR B3R o ied BERRER Wt PEe of che.
present i niated Pblyheclouhide/Bxpréssidl boriudl #QGenceWher e sequence identity is
determ ned by c ?&nr?u%ﬂe? of t}Qe% o% ggllé%]a%%gt a%fsﬁittart])(lae lPo%tb creill(s:I ifozr ieggression of the
20 protein. Mammalian host cells include, for example, monkey COS cells, Chinese
Hamster Ovary (CHO) cells, human kidney 293 cells, human epidermal A431 cells,
human Colo2035 cells, 3T3 cells, CV-1 cells, other transformed primate cell lines, normal
diploid cells, cell strains derived from in vitro culture of primary tissue, primary
explants, HeLa cells, mouse L cells, BHK, HL-60, U937, HaK or Jurkat cells.
25 Alternatively, it can be possible to produce the protein in lower eukaryotes such
as yeast or in prokaryotes such as bacteria. Potentially suitable yeast strains include
" Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains,
Candida, or any yeast strain capable of expressing heterologous proteins. Potentially
suitable bacterial strains include Escherichia coli, Bacillus subtilis, Salmonella
30 typhimurium, or any bacterial strain capable of expressing heterclogous proteins. If the
protein is made in yeast or bacteria, it can be necessary to modify the profein produced

therein, for example by phosphorylation or glycosylation of the appropriate sites, in

order to obtain the functional protein. Such covalent attachments can be accomplished
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5 pol ynucl eoti des when aligned so as to maxi m ze overlap and identity while
mnimzing sequence gaps. |i. Vectors and Host Cells The isolat eiq AUE. 2005
pol ynucl eotide of the invention can be operably linked to an 10 expr é@s?“gfh
control sequence such as the pMI2 or pED expression vectors disclosed in
Kauf man efO2/0684f¢,c| ei ¢ Aci ds Res. 199, 4485-4490 (1991VCTPH28p¥dr to
produce the protein recopbinantly. Many itabl e exprgﬁsi on .contr ol

sequences aM@"k PRV FhemYqaROrFnEy mat OQF FH’{S’(’J“%"B‘PY@-I;? %‘é"’é"iﬁﬁ@d?)éc‘-onbi nant
proteins ar @olldh® nisRFioAS sheRideho MR WBY lishite@Upolydthyene ERIEbIBSUifidAbRQAS i N
Enzynol ogy 185, 537-566 (1990). As defined herei-n 15 "operably |inked" means
that the isol at edhppRipiiEnedeq brerreducehiey oneiabhtlininedheiisalated gplyhucleotidn cont r ol
sequence ar gf i hahfsh ¥ishibibR Rn¥EGEMen@S if&lelor fbrSinSdd & Yol bhgtorg,he
protein is expressed by a host .cell which has been.trarln)s or e

(transf ect edhd evnplhying en inséchexnsession bystans | Mateiidepmiapethadsifon control sequence.
A nunber of . I tabl e. : e essi on of
the 20 pr oP iSRSy RleEF iPeRyiBE by i BRI alibie i e B "
cell's, Chi nege InviasgehSanDiegoy Célidomia, €6S. As(thd MaxBack kincand 28 mehdds arehunman

epidermal A431 .cells,. human Col 02035 cells T3 s, CV-1 cells, other

t r ansf or ned Wﬁﬂlikﬂ‘é‘f”émcta? ?‘%ilaf" ﬁ%sgflg’%dp Weﬁiab?gwhmmgt rai ns derived
fromin vit EapéimdnbisQtied BilletinmNoy 1555Y3987), ifdorptRatyd he2eih b Riférencele ha used | S,
mouse L cells,. BHK, HL-60, Lg?rg? HaK or Jurkat cells. 25 Alternatively, it
can be pHyshEE: PunsRch pablrofispressing & nelynyleotide ok Hieymsend invgRipn iss yeast or
I n prokaryotgsBmabgas bacteria. Potentially suitable yeast strains include
Saccharonyces cerevisiae, Schizosaccharonyces ponbe, Kl uyveronyces strains,
Candi da, or any Vkspretehoffherinvengabeas beiprapited by stlinying dransforimed boss celisot ei ns.
Potentially ' - 1Al ' I ahl |, Bacillus
subt 111 5, Sapdchiibt EopgishEblibe ) bkt RebibRaitaiilph, ThE el .\ P27t
expressi ng kgiresser pgeirsmyy tberebaysurified fivmesuctpeudtie (he.j Someultire mediemsr or

bacteri it ,can_be necessary t dify the protei .oduced therein, for
exarpl e By SPESTRORPIERIRT puicalBomodesresysubh a4 del Busdhioh wtion excliimeg ™
order to obthiomatopmphy riiel porifitation of e prothu alay aly fchide ambffiathostahs can be

acconpl i shed -19 2 3 A#gﬁ'ﬁ{)oally\o 02/ 068476 PCT/ U802/105654 usi ngl Enovvn
chemical or eH3DREAEESHRAL UL bigd, the FPlsin, ORGSF mre 6olHEn §i5es PEE By  coval ent
nodi fi cat i oRffinithedsitiaf@onclnabalfoA-abirtiel Reparip@yypdalp @TEbRLaneBlhe BEAI f i cati ons.
The protein _may al so be produced .operably I1nking the isolated,

pol ynucl eot SERNrqse®; e of FPE SRS invelying fiydrophebic taracipn srgmaiegr@ehy ¥itgne or

nor e ' nsgrt s&‘dﬁ%s‘ﬁﬁsais%en‘{/l?&ﬁ&[ B‘utyl@th%ﬂ%r E@&l%eﬁ%r%ﬂxnhﬁl%ﬁ%tyexpr ession system
Materi als and net hods foOr
chromatography.

Alternatively, the protein of the invention may also be expressed in a form which
will facilitate purification. For example, it can be expressed as a fusion protein, such as
those of maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin

25 (TRX). Kits for expression and purification of such fusion proteins are commmercially
*available from New England BioLabs (Beverly, MA), Pharmacia (Piscataway, NJ) and
Invitrogen Corporation (Carlsbad, CA), respectively. The protein can also be tagged
with an epitope and subsequently purified by using a specific antibody directed to such
epitope. One such epitope ("Flag") is commercially available from the Eastman Kodak
30 Company (New Haven, CT).

In addition, one or more reverse-phase high performance liquid chromatography
(RP-HPLC) steps el;nployiﬁg hydrophobic RP-HPLC media, e.g., silica gel having
pendant methy! or other aliphatic groups, can be employed to further purify the protein.

Some or all of the foregoing purification steps, in various combinations, can also be
-20-



bacul ovirus/insect cell expression systens are commercially available in kit
formfrom e.g., Invitrogen, San Diego, California, U S A (the Mg Q@ﬁgniﬁ
kit), and such nethods are well known in the art, as described in Summer
and Smith, Texas A rural Experinment Station Bulletin No. 1555 §1987),

i ncor por a@PI8¥% n by reference. As used 10 herein, aRCTHERESEe| | capabl e
of expressing.a polynucl eot.i de.. t he present. inventj.on is. ."transfornmed."”
The' pr ot o rF YR & MRvERE PibsiaRsl e B aa e EEPEbRRR B % Dior red host
cel I's  undefrowidl thusrpRrifienid istibseRtialBUurdedt b@et BaBRliASSolehe afiEie Abiieaant protein.
The resultin expressed protein may then be purified fromsuch culture
(i.e., f rorﬂcgﬂﬂ%‘\ﬁ? (‘é"th’éltﬁﬂﬁ%l:@frm@“% s anedpladPEgteiisi ng known purification
processes, suchgg p&ﬁéinfdf!tﬁcr ﬁﬁrérﬁi’%n%ﬁﬁ}_ deﬁb@éﬁB’x‘@s@&Pas &! fo‘&ﬂ@td?gfaﬁ%)ﬁc The
purification of the protein may al so”i nclude 'an affinity colum ™ contai ni ng
agents whi cnimgls, le-gbiand cempaneat qf i milk of wansgenic envwsezaats, pigh os shepe whichr such

2T LY SBL BRoOnGARRKAL kel AR BRI SPALI A ONARSAL LLLin Pl O baCr O

bl ue 3GA rose(r):” one ofr re st | Ateraction
chr omat ogr gpdtyinusi ng 20 such resins as phenyl ether, butyl ether, or propyl

ether; or innnmuppaffinit chy omat ogr, . Alternatively, the protein of the
i nvention may aﬁgSPE?ée“é %lg%é%prio w dsgpﬁq%qoeﬁequllcﬁ?réal ISY'{tEﬁ%@

P HoSe ot I L e L (T o1
t hi or edb% i"ﬁmgyn (Or'%%e.squﬁgﬁgﬂtﬁw-e Sagé]ﬁ%ﬁ%ﬂa-ﬁansamtﬁq PROLER SAYHEESSBC h f usi on
prot ei ns angmeTiRddh pkimdry, fa¢ohdadPbr@edingSrbutabRdl R RentBinpkisks (Beverly, My,

Pharmaci a (Pi scataway, NJ) and Invitrogen Corporation (Carlsbad, CA),
respect i velcharaqieristiss witle proteinsmay) possepebiplagige dropgrtien inepnupon thesewiting

subsequent Ly pthd el RKviks| FIhSREA bE b ' | 0 such

epi t ope. Onlec suc%]IS.epiglt op‘éﬁs?"'fggg’g") I's co 9 Cdl %ﬁ)?dyogé/dg?%g I é)trf romthe

East nan KodaimunglogiCaspeatitptgs Newnakual epurifier protdins inderetringwf thenapeotic nor e
reverseyph ' y f. I_aul -HPLC) steps

el oyt 1 Roip S s BRERGE ik Ao gk BT RRARN ot pfbealle L NGaNT ety
or ot her ali phatlhepgtarumsy als@be freduengh incarecbmténdnt virdl eectpuuthiobgh t he pr ot ei n.

Sone or all_of.the, foregqj urifi cati on steps, ip. various. conmbi nations,

can al so- bd= s SIa e SILERWE 1o e 3Es Fobesr e 5o Bat R ARG Po. pr ovi de
a subst ant iag kileyAdsERAGCIREA US132 B odhBihahte@AONdYirGs Rin B¢ fnbiatdd thkbgsh protei n thus
purified is substantially free of other [ roteins_and is defined in

ma lian_p
accor dance IW’P SPreRATRatien ina pmandidngy e ry"T"gﬁF]éB'é"'d 23BN 9aNThe protein
of the bHVemdn RNighRY i HPadRBowriP VESTRECHER AloBr 108 Utke Qbneli WRNSARH! &n

then be administered to a subject via subcutaneous or intravenous injection to allow for
in vivo production of the invention.
The proteins provided herein also include proteins characterized by amino acid
sequences similar to those of purified proteins but into which modification are naturally
25 provided or deliberately engineered. For example, modifications in the peptide or DNA
sequences can be made by those skilled in the art using known techniques.
Modifications of interest in the protein sequences may include the alteration,
substitation, replacement, insertion or deletion of a sclected amino acid residue in the
coding sequence. For example, one or more of the cysteine residues can be deleted or
30 replaced with another amino acid to alter the conformation of the molecule. Techniques
for such alteration, substitution, replacement, insertion or deletion are well known to
those skilled in the art (see, e.g., U.S. Patent No. 4,518,584). Preferably, such alteration,

substitution, replacement, insertion or deletion retains the desired activity of the protein.

-21-



5 animals, e.g., as a conponent of the mlk of transgenic cows, goats, pigs,
or sheep which are characterized by somatic or germcells contai n%_ ﬁ'@ 0
nucl eoti de sequence encoding the protein. The protein nay al so be Eé ddad
by known conventijonal chem cal synthesis. Methods for constructing the
protei ns 9 P& esent invention by synt hetic neans ar BCVYHUS0n to those
skilled in the The synthet.ical | onstruct rote n se nces,

ViTtue of shari B APRERDY SUURHERR YR FabiEE o PeBR R B Mol ROy

conf or mat i eRpécteaing Fedsih protcid hativitin \hhcﬂé 6itift iphts antRyiayDMESESEefal Bl 0gi cal

properties in common therewith,  including protein a,t|V|t Thus, they can
be enpl oyedCKENRE B s dmmpgolagital ensﬂts’riologlm%b?legﬁe&ﬁl e ithees 1 or
natural, pukilel 8fnPh@LREN e dRcREERNY Sich HhAIfRBEM: afe beleveRiPRUNds and in

i mrunol ogi cal processes for the devel opnent of antibodies. The protein may
al so be gr cacrarpssed by thedresafiilentionsi ral vector through techniques that are
wel | -known in the art. For exanple, reconbi nant adenoviruses, such as the
Ads El a del et ed (d1327) reconbl nant adenovirus, can be generated through
honol ogous : plogreal Activitiey en‘nryonlc cell line. 1L-22 cDNA
can 20 then be Vi L C 2. The

cl oned viral vet[?’ gﬁ&g%ﬁie%é: S%H%ég%g‘% Olfghgﬁje?sg ong‘%s% j%g}el@g\g/lﬁeaorsrﬁ%%ut aneous
or intravendus tislpgicd aaivities (iatlhding fhose assoriaddwaittpaserys citéddieredd) ilddneifiemvent i on.
The pro rovi ded _.herein .0 includ ei.ns chara ter zed by am no
rerd’ oh BRBLG ahRr Rty SrernBER v oSy bR tsal SO R

nodi fi cati qRetdide. MRiteIS hbes or 2QivRieoWésdEBbdTor $H61eink OF Bk Ble¥er® HyeMAMIcaAl. For
exanpl e, nmodifications in the peptide or sequences, can be nade by those

Skilled i n BCREOVAIcH by SRR AR OT e P FIELEFS EINGISEPY AUTBRIBHIoNGF urafer est | N t ho
protein se%ﬁ;ﬂﬁaeoda@yedcsmhgﬂeh bitfteid GRhas, 'f&rbxamﬁlébﬁ cgeﬁ@ﬁ]begies &Eepl acenent,
insertion or ‘deletion of a selécted amno acid residue in codi ng
sequence. PFgetosuipbledor isHadusiiompfdNAY. t he cystel ne residues can be del eted
or 30 replaced wl Qnap ?atl Ed fuﬁgﬂidgﬂglt%?geﬁiués%f il ﬁigélawtﬁls%?&&ﬁ'im% b8l the

nmol ecul e. Techni ques or suc t1on tution, replacenent,
i nsertion damip| @ytbkinesplay imppitank radesrbothoin hcaiﬁ)saeddiscaSbenﬂhmemwlpéﬁrt (see,

e.g., US cEi%E:ﬁ% 1:\A%t:~ns4 gdésgég nﬁ) d&rn?{n R‘lf ]!(){a »I? Eﬁ,ﬁl ll?(ﬂl

substi tuti on, a emsrialf_)sj1 nser | on or 3 al ns ired
activity ofchmiges mmmmlth thbseZaBseAUGI B MEY eﬁbﬁﬁﬁémishlaﬁ:m IUSﬁ)dZ/ 05684 O her

fragnents erlv tives uences of _proteins Id be
expect ed t %\’Qﬁ"@? ‘?fﬁa@?me feﬁmm&?rné OBBle}“ﬁatﬁ’graf e th}%f? %%hus be
useful f@r ILszQr aﬁﬂﬂir BgbnRthR ik Sdasd m‘ma@ﬂ mg!mhuﬂiﬂtthé)ﬂt@oﬁ%ﬁﬁ i@l so be
easily made by those skilled in the art Plven t he di scl osures herein. Such

modi fi cati other motecyey ¢fdhepresest iggention) are useful as agonists in certain clinical
indications, and antagonists of this molecule are useful in other clinical situations,

particularly in those in which modulation of an inflammatory state is desired. Whether
~ the agonist or antagonist is the preferred depends on the particular aspects of the disease
25 pathology, such as the cell types involved, the nature of the stimulus and the cetlular
microenvironment.

In a preferred embodiment, IL-22 activity includes induction of at least one
activity indicative of an inflammatory state. Additional activities can include at least one
or more of the following activities: (1) modulating, for example antagonizing 2 signal

30 transduction pathway (e.g. an IL-22 dependant pathway); (2) modulating cytokine
production and/or secretion (e.g. production and/or secretion of a proinflammatory
cytokine); (3) modulating lymphokine production and/or secretion; (4) modulating
production of adhesion molecules and/or cellular adhesion; (5) modulating expression or

activity of nuclear transcription factors; (7) modulating secretion of IL-1; (8) competing
222



5 enconpassed by the present invention. IIl. Methods of Use and Bi ol ogi cal
Activity The pol ynucl eoti des and proteins of the present inventiOEZf%@3?%5
exhibit one or nore of the biological activities (including thos
associated with assays cited herein) identified 10 below and accordingly
are usef uWQ R/ ¥84/ari ety of research, pharmaceutical andPCREBES6KI c net hods.
Met hods, uses_or activities descrlbed f-or proteins of the present invention

can be proWithEgeniors fenpther extplinsse(?) semppsiag SfithapetherJh-o2damdy mempgr
admi ni st rat j00ifb bHR% P22 o bb?tt%)%du%ﬁ% figog h&%l&aﬁéh (Rﬁﬁ&ﬁ%lﬁ%d (such as,

for exanple, 1n gene th erag&gs or “vectors suitable for introduction of
DNA). 15 Th@cqxtmdmmf@ oramhefrm:m@lcmg nahgqndﬂpmplembrembtdﬂ_(l Poneruletiogt hi s

protein in n I nt both in
heal t h and %ﬂmgpéglé‘gérggél"dﬁﬁw gmeh‘ly({r d%‘etr%la i mfo([:%a g’%ﬁ' Snmm,&s%al sgdescrl bed
i n details i IL-2hprofeknstinudaed lhalhfem;tmﬂ Ide&ﬂopnmlumeﬁffere:hangmee @sdagi ated with

t hose caused i, nf ] ammat or. t oki nes, IL-1. and T and
i nhi bitors Gt ¥1L1?62{ g‘??ﬁ“i“ﬁ‘?‘é@e*‘%%ﬁ(ﬁwg‘gg#i HQﬁ%PWBagéEF'toﬁP ’t‘éké'z ¢her ef or e,
20 1L-22, apg/ okeradRoyts); {12} molMEGARR ptdiféhtforOfievelopméntQr diffefdnGatida®fact i ons
of IL-22 (and other nolecules of the present invention) are useful as

agoni st's i nAeHOgHF fli(npeafan qsﬁﬂflésélpfeé'ﬁfé‘)" C&Hsd’%ﬁ@ﬁ%é?ﬂ/@t%teﬁﬁ’]a%%K]s3)m)l ecul e
are useful pmﬂmﬁg hofid foFth£tfh, dnk Yrtdb8ien andmrbhh&wn%ktxmg {&gt hRSGiihg Whi ch

nmodul ati on of an inflammuatory state I s desired he agoni’st or
ant agonilét baner¢serpiort €5) wddwatpigregBularimmivac pﬁpﬂzﬂs%(@ H@d\@i@@l&cymrlehe di sease

25 pat hol OO Bl ot eehlichy 052 iR Btle IS MALN Suluddye, SU1 il us

and t he cel m CroenviT onnen erre | L-22
activity i niedpadeses festers sniddor pufsta@tanﬂleasnthccmefor axmnplre PGE» S}dlthi:&lb)l zel of an
inflanmatory state. Additional activities can include at | east one or nore
of the fol | dviprgmating apdfor petentiating woend healingg, for exanpl e antagoni zing a

signal 30 transqyghp ﬁE‘o LI @Mibltbrs Qxchﬁ@ sélﬁblgﬁaﬁﬂ&?mtzzﬁﬁ%@% (2)

nodul ati ng cyt oki ne uct1on and/ or secretion n and/ or
secreti di oThes Oblbl@lfrﬁ’gmmalbbfwm‘aﬁdcﬂ&lfmﬂ pro@ins,reqgiis 336 fgionypns¢ioki ne
producti on e 0 i on

nol ecul es aﬁl ?’lt&rs o %d’dﬁ} g’cf ﬁ((élfs}'laeoz{rﬁrl;?lg‘?‘%‘}1 t!r)mﬁ%&g g%&ﬁégi’%é(spgse‘ggsul %%E%ﬁ activity of
nucl ear tr amslecul@mhrbnmfsaﬁﬂonpolyﬁepnmd Thetmipmslecules danactdly inHibifing the)

conpeting -22 2 3 2505 0 76 PCT/ 1TS02/ 05654 with receptors for
ot her cytok?’??é%ss“"(g) ﬁthétyV\%nﬁé%ﬁ WSPRY 1L-22 family nenber protein to

bind a IL-22 receptor; (10) nodul ati ng nucl ear translocation of internalized
receptor_for 1L-22 or another cytokine or |igand-conplexed receptor; (11)
modul at i%g- A.Diagostic 43saY8 f er ati on, devel opment or differentiation, for

exanmpl e, cyt oki nNgr &letnflahPheto®for Betecting the presence or absence of IL-22 protein or

nucleic acid in a biological sample invelves obtaining a biological sample from a test
subject and contacting the biological sample with a compound or an agent capable of
detecting IL-22 protein or nucleic acid (e.g., mRNA, genomic DNA) that encodes IL-22

25 protein such that the presence of IL-22 protein or nucleic acid is detected in the
biologicé.l sample. A preferred agent for detecting IL-22 mRNA or genomic DNA is a
labeled nucleic acid probe capable of hybridizing to JL-22 mRNA or genomic DNA.
The nucleic acid probe can be, for example, a full-length IL-22 nucleic acid, such as the
nucleic acid of SEQ D NO: 1, or a fragment or portion of an IL-22 nucleic acid such as

30 an oligdnucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in length and
sufficient to specifically hybridize under stringent conditions to IL-22 mRNA or
genomic DNA. Other suitable probes for use in the diagnostic assays of the invention

are described herein.
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5 I1L-22 protein-stinulated proliferation, development or differentiation
(e.g., of an epithelial cell, for exanple, a squanous epithelial g%% ;9‘5
the esophagus, or of a skin cell, e.g., a keratinocyte); (12) modulde i
cell proliferation, devel opnent or differentiation of an osteogenic cell
(e.g., of W02968436 c| ast precursor cell, osteoclast and/ BET/HEQ2EHB# ast); (13)
nmodul ati ng bone formation, bone net abol I sm and/ or bone honeostasis (e.g.

i nhi bi ting 10 boAdrefemsestasentdendetecting ILagprpisin ipap daibpdy eapabieni hiedingoponses:
(16) nodul agy By fa(&wréf@rammmib%e%mteaa&k&mr gLy A%bbcﬁ&scaﬁ Be 9, 1nhibiting
acut e phase pI’OIPEI n synthesis epat ocyt es ever, [ or prostaglandin
synt hesi s, P@lwcbudmslnw%m@y}hmgqi@)al fémt!ltac( aripogy, on@)ffﬂmgcnaﬁwegf

potenti atin WQ | " e sol uble
fragnents o?e' ' g) @gﬁ%)w{' P%E%Hp%ﬁte%eﬁé%%ﬂb*m E‘lﬂrﬂ% Fb%gﬁgbe provi ded
as fusiory p%ﬁﬁﬂ%ﬂ?ﬁs infended to%ﬁcdnﬂaﬁ%sfmk%bﬂﬁbeﬁﬁg)éﬁhélﬁrobe bxrﬁinhbd)dy%%o@[ﬂﬂng :
addltlonally I ncl ude anti bodies to |IL-22 pol ypeptid as well as smal |

nol ecul e i nﬁ}%|th3ﬁ*‘éa“5ﬂmklﬂg)232de§félaﬂ§ébhsi%é%t0 thhro amflbﬁﬁ’e@u’ff‘élsﬁscan act by
i nhi bi ting Erﬂl?rect?ﬁ%ﬁﬁgséf tf?@ r@ﬁbqér%tl g'by %ﬂ{ye\giﬁl Mo‘h%ﬁlgg n/gAL 1 de. 20 A

Di agnostic Assa n exerrp ary rre ting t resence or absence
of IL-22 pr dtrentlm labeledntizdraples Qiérithtectriataht;g wklugé dadctiomnfd primary entibedy obt ai ni ng

a bi ol ogi cal ubj & t and, ¢ bi.ol aqi cal

sample with 3"%@5% %?8'(‘)‘&‘8%:‘1% Ceor[llﬁalggﬁ fgang en %gg€§8%I %bbﬁ‘é BPESTBY e n or
nﬁcl ei (r:] HCi diotift sgch, t?aﬂRll L‘dénzggmmdavﬂ%)orésh?mﬂnb@l@deﬁepltdwcﬁﬁ Pz POt e E such
that the pregsence o ei.n or nucl el ecte in the

bi ol ogi cal sHMgeELal samplecisdntendg é&’g’@ﬂi‘ & U eicEt 1 OIPEmgglt“ ag:,d genomi ¢ DNA

is a |abel admisabRECasdbdithsRisRRE cglmbham@brebe&hwllﬂin@ ABjet© Thitig heTRNA or
genom ¢ DNA.  The nucl eic acid_probe can for exanple, a full-length

| L- 22 nucl efetection gnethod of th&é““@ﬁ%ﬂ“ G0 b Bied “a@?tﬂ:‘ Yi-25pBNAp pp;@m,lor or a fragment

or portion génoﬁﬂc bbm%% arb‘rt%g%a? sé\gﬂéjmﬁk’tg‘as%ll% 1@011;9' F&Qﬁé}ﬁgl@% bﬂ? of at-
| east 15, 3 100, or 500 nucleotides in fficient to

speci Fi cHl | fechmigues @fﬁ@teemf g2 inﬁ?g%mcbsdﬁalprth@nbyh@?zmomnﬁmuor genoni ¢

are dosor i b REAL? 1P L ffiglay i  Glb AR R el A1 "

preferred agemtndsobertassaps (ERESAS), W@stqrm blots, nnmsncmrecmu‘amdmdgd capabl e of
binding to otein ref

. , th | e | abel .
Ant i bodi es g%r‘}“%%lugﬁg ei}?ﬁ ({ﬁ 'Im’ t%cpn%%/efgrpdr Zﬁpé? %% rﬁ%ﬂ%@c mc ?nt :c'?
ant i body, Fsgllahém amrmintaubxtsg tF?nlﬁenﬁbm 3. vl;)vol%aihnanesl%ﬂ:ﬂbtécﬁ)m ofllL.- :uq:rotg'mg. tThe
term e r.egar e , is.ntende o}
comadd o e Miorufni laoubints ApBisd an-122 AR ooo e BplETIRE

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

test subject. Alternatively, the biological sample can contain mRNA molecules from the
25 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.

In another embodiment, fhe methods further involve obtaining a control
biological sample from a control subject, contacting the control sample with a compound
or agent capable of detecting IL-22 protein, mRNA, or genomic DNA, such that the

30 presence of IL-22 protein, nRNA or genomic DNA is detected in the biological sample,
and comparing the presence of IL-22 protein, mRNA or genomic DNA in the control
sample with the presence of IL-22 protein, mRNA or genomic DNA in the test sample.

The invention also encompasses kits for detecting the presence of IL-22 in a

biological sample. For example, the kit can comprise a labeled compound or agent (e.g.
-24-



(i.e., physically linking) a detectable substance to the probe or anti body,
as well as indirect |abeling of the probe or antibody by reactivityy msthis
anot her reagent that is directly |abel ed. Exanples of indirect |abeling

i nclude detection of a primary antibody wusing a fluorescently | abel ed
secondar y YMhH%¥d. and end-1abeling of a DNA probe wit hPEHUBREFIA such t hat
it can be detected with flyorescently | abeled streptavijdin, The term

"bi ol ogi cal Pre%mey aptibady) ‘i’%ﬁi‘@ﬁﬂé@‘?ﬂ“g ﬁm‘ﬂﬂ@“’i‘l JRRNA i 3 piologicalsamplss ogi cal
fluids isolabfd forldeRFmming W Sfidunt FILVRIiA 1RSarhpIeSihameakSlot SorfRfing tHél dS
present wthin a subject. That is, the detection nethod of ‘the invention
can be usecrmeyngeltlbcd2 ip thesomplryath astangatin Theyeorapound af agemiqan bapagkaged| ogi cal

sanpl e in vitrgs STl Vd 4 b L& hni ques for
det ecti on o#l taISL{t%ge é@@“ﬁ%‘?‘% teda}lilgﬂ fééron y r,‘g‘f"é‘gﬁ fg%ggnggntﬁélk%ﬁgi tu

hybri di zat i dstest IL-22 priotermoorngdbmiacides for detection of |L-22 protein include
enzyne |inked | uma?ﬂﬁ&%%%gﬁlst?ﬁl%ﬁ & withdut ﬁr’?‘ust;t’iorﬁ%%agrlﬂ-ﬁl Rtdins and
i Munopr eci pi t atl ons and “f Mnot I uor escence. 1 h Vit Fé“Pechni Gues for
det ecti on ofragnienf2deletion mutanbNAd iadditiercautadie tekeof; ranth péptidel haddmalins .

Furthernore, in vivo techniques fqr detection of |IL-22 protein 20 _jnclude
i r oduct nghPlRts spras ot i i abiebibiar et adecipiee b AR Al o, 1 he
anti body cap diecddeliiings 2L AnAgsnik AANdd WRhoTRIHALH GRS BeHER0and

| ocation_in a Sl{.u%e(:t .can be detected by standard ima |an1 techni ques. In

9
one enbdfli riwan k172 pEEns seleble Iyl ©e exsirtar erothsr Besst 1o WoftekumaddLe rom t he
test subj ecip js MrdcRdd) Atib¥@kydirdc R PO LRBHi6dr oBRIB Gt FAPhi SIPIHinSn T IHRNA

nol ecul es fromthe 25 test subject or genomc nol ecul es fromthe test

subj ect . A giresiedrand gepiide peshireall melasls compsurdsdbat inhibitorpnterfore withthed by
convent | Onaﬁhﬁe%a&ﬁ?tfl{uﬂﬁ}l P54 Qe & chkﬁ%?&%kﬂéﬁ&raﬁ%ﬁbom ment, the nethods

further involve obtaining a contr i ologic sanple froma control
subj ect, contacting the control sanple with a conmpound or agent capabl e of

det ecti Irig I - 22 rot‘;leiurtli r&NA 2k genom ¢ DNA, such that the 30 presence of

| L- 22 protetn, Mﬁﬁg—%ﬂﬁ is detected in the biological sanple,

and colrrpari ngI t IThe mﬁﬁéiﬁBﬁenﬁoiechlhs,%ﬁofteﬁﬁsohﬁﬁmatom%lgént@,ran@eﬂmibmi%di n the
contro S e wWth t resence of |L-22 protein, , r .genqQmic DNA in
Che test sampatemolssioiTated bt A eLEopPuNb oot e BErntty t he
presence Ofcahlbe &oipbrated iftb phifiasctics adMpRitionOsui@YR TRl i@mirdiftQribh t Sean conpri se
a | abel ed conmpound or .agent (e.g. -24 2, ~ AUG 20R5 WD 02/ 068476

PCTf US02/ 0598WostsdYRically spmpisgfhe nuslsinnckd mpleeids. peatsimgnqdulatosy agesisei n or mRNA

in a bi 9hoGinaRk aRABBY fid a pRRARRedRAIFRLEUBINEDGer! AQ uSMILRin ME 1dnkazé | N the
sanpl e; and neans for conparing the anount of IL-22 in the sanple with a
st andar d. Tiphargweguseally aseeptaglesarmienris kcngedtodndurle any agd Algolvghbtse cont ai ner.

The kit cang{irdGhedt BBt SE attbalebrid bhP i lRh 4848 9sdiite Matabldption
delaying agents, and the like, compatible with pharmaceutical administration. The use of
such media and agents for pharmaceutically active substances is well known in the art.

25 Except insofar as any conventional media or agent is incompatible with the active
compound, use thereof in the compositions is contemplated. Supplementary active
‘compounds can also be incorporated into the compositions. The pharmaceutical
composition of the invention may also contain additional cytokines, lymphokines, or
other hematopoietic factors. The pharmaceutical composition may further contain other

30 agents which either enhance the activity of the protein or compliment its activity or use
in treatment.

Thus, the pharmaceutical composition of the invention may also contain
additional cytokines, lymphokines, or other hematopoietic factors such as M-CSF, G-

CSF, GM-CSF, Meg-GCSF, thrombopoietin, stem cell factor, erythropoietin, TNFo, IL-
25-



5 detect 1L-22 protein or nucleic acid. Human |L-22 agonists include w thout
limtation human |IL-22 proteins and - fragnents, deletion nutants grrﬁ)@i;e 005
addition nutants thereof; and peptide and small nol ecul e conpounds t%a%“
interact with the receptor or other target to which human - [

[L-22 is
di rect ed. WRMABHE - 22 ant agoni sts incl ude without Iinit&ETHR2488# bodi es
directed to uman .|| - orejns; soluble.forns. of .the receptor or other
target to \A}ﬁlglh'gﬁlﬁfﬂw Ih'_%’zégl([?}sb We%?‘t%edl,as ﬁ’r‘t?l_f%ﬁ?f_ 05?#3&8?‘& to the
recept or Orcy@dkiRE, faricaRky ihibMolsT TRGFERN_-I B, 122 2ia8d mdigect ed; and peptide and

smal | nol ecul e conpounds that inhibit or interfere with the interaction of
human | L-22 wi t iPurh additionalfaiprs gpd/ex agents eaiybgducluded imthe pharmaeeuéicali cal
Conpositio . | el | : : 0| . 3 . ts, and/or
ant | bodi co. SmYSHOKEROE LRI EHEE SynpEALiR PR MRRGLHADIARER 2, Ve
conpound§" ) sidefeffehs. Comerselyoprotetesf theepresestinyantion ewh terinduded s foerodetions al
conposition uitable for. a4m nistration. Such . ogsitions. typically
conpri se t h??t e(}ﬁrtéﬁu!:ar %3%“?@#‘2@1?}%8?’ 02'1363%‘@??%&35%%0&\50‘5‘5@%?? g’ﬂ) and/ or
anti body andirombotiefaowRe, o luith Rflhayimaeeeiieatto enisiadizd stde cffdsts WS MhE cokigé,n t he

| anguage " pharnaceuti call accegt able carrier” is intended to include any
and al | sol \@Rbakine, ginerficmaioppieteRetar, thrambolyticor agtthngmbetis fager, gkdttiant i f ungal
agents, i sOhffhBatodWgebsorption delaying agents, and the |ike, conpatible

w th pharnmaceutical adm nistration. The use of such nmedia and agents for
phar macdfti cal | y* Breteingf tha preseatinrantipn candie|actyednmultimer k. srheteraliners c e pt

nsof ar S FRnEAMEILE SR R Qi AR plofils SRTRBI DlEmflcbilcahe act ! ve

conpound, use thereo ) e conpositions 1s contenp plenment ary
active comeopasitionsai thelinvgntien maceompoisad prpteimeighe invendionposicki ons. The

phar maceut i . | 1 the invention nmay al so contain additional
cyt oki nes, @@hﬁ)ﬁ%ﬁ{ﬁé@?ﬂe@cg&f% her hemat opoietic factors. The pharnaceuti cal

conposi ti on nay Thephdrmacentcd aompasitioe of 3O imgetidncanbe ohthefdrinef a eshplace t he
activity_of the proteipn or conplinment its activity.or use [n treatnent.
Thus, | e AR ebrSienipEeT Bine v AR rebli S A e BB af

addi ti onal anﬂxoﬁhépﬁesandgymhmeﬂinas;zhstiﬁf#tl)m@eigmhemmmcﬂnatli lfjm}i)myﬁﬁ.SBSUCh as

M CSF, G F, GwW CSF,. Meg- F,. thronbopoj eti.n, . stemcell. factor,

erythr opoicjwal}ocmr:&ﬂl ﬁeﬁn%ngzcg’a@g@ e el Susfas ampeslon imeerFrien d) 05684 10,
| L- 2t hr ouQbmphocees wilflegbad td drifgen @foudk tHe TaRIIIrERbRE TR Bllovthg Of the above
cyt oki nes, glg?t icgufvavrl y ‘1.nhi bi[!tﬂ%?ns ofu_gg}nga, IE- 18, $L-§i)2 aond %_L- 18. Such
addi ti onal Hresentatien ofthy avtigedu VB Caueteine NHE and stenciusaliyelajse fratitseut i cal

conposi by io rr%nttilgdiﬂé BN ERCAed ¥ Slal b C1a8 T RAHC Bhdel oR KM EUR Wi sdrlifio! NVENL I ON,

or to mn
present the peptide antigen(s) to T lymphocytes. The antigen components could also be

supplied as purified MHC-peptide complexes alone or with co-stimulatory molecules
that can directly signal T cells. Alternatively antibodies able fo bind surface
immunolgobulin and other molecules on B cells as well as antibodies able to bind the

25 TCR and other molecules on T cells can be combined with the pharmaceutical
composition of the invention.

The pharmaceuticé.l composition of the invention can be in the form of a
liposome in which protein of the present invention is combined, in addition to other
pharmaceutically acceptable carriers, with amphipathic agents such as lipids which exist

30 in aggregated form as micelles, insoluble monolayers, liquid crystals, or lamellar layers
in aqueous solation. Suitable lipids for liposomal formulation include, without
limitation, monoglycerides, diglycerides, sulfatides, lysolecithin, phospholipids, saponin,
bile acids, and the like. Preparation of such liposomal formulations is within the level of

skill in the art, as disclosed, for example, in U.S. Patent No. 4,235,871; U.S, Patent No.
-26- ‘



5 side effects. Conversely, protein of the present invention can be included
in fornulations of the particular cytokine, |ynphokine, other hematopoietic
factor, thronbolytic or anti- thronbotic factor, or anti-inflammaf oryG a§ént
to mnimze side effects of the cytokine, |[|ynphokine, other henatopoietic
factor, tWOMRBH¥Mic or anti-thronmbotic factor, or antifCYHIP4¥84t ory agent.

et or ba e OtIb S SUERAERS, + B APh SR kel RS A LA A B B el ms. s
a result, phaipiaalidréaby rdaepesi tions of the invention may conprise a

protein of the invention in such multineric or complexed form The
phar maceut i cal AdpBRIceitsAl @rpeston ofithsinyensiop ssfopmlated forhe copriitds . a conpl ex

15 of the Ryiflifiifkesded PbutPbRIBMistiRYE N ExQApIRd Hudt shdRiMRLOn BkuRePt | de
antigens. The protein and/or peptide antigen wll deliver a stinulatory

signal td peteAteRl&gg intravgpdaijadesmal gubcuiapeeiscyrab@-swiinthialatierlpond to anti gen
t hr ough t hej | lim.r OF ' respond
to anti gen%‘t"ﬁsrd%ﬂ‘éﬁﬁtﬁﬁé’slw‘éﬁgﬁj"?@gé‘ﬁ%ﬁ@f%ﬁ‘sﬁf‘%ﬁ"b\?ﬁ%&%ﬁ%g‘g‘ﬁ?ﬁ‘#ﬁn of the

anti gen by ustddoppapemtéralsintrhddé@nalnor wibeurmeonsabpljcatiod eanduclpiechafoliewing0 i ncl udi ng
t hose encod | . nd, cl ass_ || .genes_.on host cells, will serve to
present thé:S%‘B%‘iéP Ea?%?\l}l% Slglhe?tss)‘{cﬁgs W‘F&%&%@?"e&““‘?ﬁ@“a‘%ﬂ' ;ﬁé%dnoqfsbrrpone.nt S :
on LT i ot or e By e anal T el s Alternat ] vel

-sti . ul es | SI . S. Ively
ot & boal e aniactRy SEFG e et Broe Hopih e rEBELP bR AT S sl s on B
cel I's as wWakdortasadidbi JoaRtinesisubik echeRtikY 4ents BRhS ethldn@lishniaébedacdil ecul es on T

cells can be conbined with the pharmaceutical conposition of the invention.

The phar na@gidt PEErs suelhisasetates fitptes opphasphatas apd ageatsoribe adjutmentpbr m of a

|i posore i@mm{r@hc%%aha Rloritl®6r RKRGRNTh proeas bo jhsted 0 icRRGy 1N addition
I bl e a

to other pharnaceutically acceptable carrters, w nphi pat hi ¢ agents such

as |ipi ds bhsesrsuelxdsdryd@ohlpric aridyeragdinmchytitnxidea Thepaenterakprepamtion givl lee

| e _ Ll ) Con.
OOl BY8S S el AU e AR bP e ISk B ALSEUBRPRLOT.
nmonogl ycer i des, Phlirghgenteal despossiohs$ atitalle for injpQdilegsetiiiule sphtesighadus pi ds,

papon 1 Bl e ALl 5 RN S R lgttilad Lposomel
exanpl e, i extenboraiduepicpddationdf 2@Hle8jdctalile Slutfdas endispdsion. -Fabinkavadbud2/ 068476
PCTI US02/ 05684 .4, 501, 7.2%' U. %’s .Pat en o, i4, 837, 0 8% .antd 'cU' S. Patent No.
2,737, 323, SPGROQ RERDlscarer G Bap e fl A By T ETBIHEE: A
phar macaut iGéhophen B0 (BASF, Pirsibfiiy] M 0P phdaphdrsShifffdilshes®BER Talconpati bl e
cases, the composition must be sterile and shonld be fluid to the extent that easy
syringability exists. It must be stable under the conditions of manufacture and storage
and must be preserved against the contaminating action of microorganisms such as
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for
25 example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyetheylene glycol, and the like), and suitable mixtures thereof. The proper fluidity
can be maintained, for example, by the use of a coating such as lecithin, by the
maintenance of the required particle size in the case of dispersion and by the use of
surfactants. Prevention of the action of microorganisms can be achieved by various
30 antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol,
ascorbic acid, thimerosal, and the like. In many cases, it will be preferable to include
isotonic agents, for example, sugars, polyalcohols such as mannitol, sorbitol, sodium

chloride in the composition. Prolonged absorption of the injectable compositions can be
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with its intended route of adm nistration. Exanples of routes of
admnistration include 5 parenteral, e.g., intravenous, intradermg3 AUG 2005
subcut aneous, oral (e.g., inhalation), transdernmal (topical), transnucosal,
and rect awo@rssarest rati on. Sol uti ons or suspensions usedr/isnz/opasient er al ,

i ntradermal, or subcutaneous application can include the follow ng

conponent s: braught ebrqul by wicludisgin e compositivatae agdnd whichjdelays absorpien, fore sol uti on,
fixed oils y yGerine, propyl ene gl ycol or other

synt hetic soa%gir‘?téam%a ?&6 ggraih%g&agent s such as benzyl al cohol or nethyl
par abens; anti O)thﬂﬂhljecﬁiblbhohlﬂonsaaﬁbé pieparabylinosrparatng i hétive kbmpaindchel ati ng

agents such as enedi.am netetr et|c Cl.d fers such as acet ates,
citrates or® gﬁ‘ﬂﬁ'f’ ‘g'ljl'ﬂ [%‘HPE*“F "l“‘rﬁ’gﬂ‘iwb‘?&eﬁﬂmr ty such as
sodi um chl osmd@t ﬂran(ﬂﬁﬁ&bﬁxﬁh%@solﬁ%ﬁwﬁﬁb&adl ab:emamaﬂ&{ Stdnpbdibnt@&ivfiRraddd - bases,

such as hydrochloric acid or sodi um hydroxide. The parenteral preparation

can be 15 eOreactpaviredafpblowrd by filgrehwariindons Ganaglly. dispersions pgipEpasde vi al s
made of 0l aSinGimdilihCactivERARSIRAES £8krile 9BOS %&c‘ﬂ%mtﬁﬁk Lphle for

i nj ectable use |nc e steri aqueous solutions (where water sol uble) or
di sper si onsdlmtﬁl@trewd“um@alptﬁhdéﬂqglmdﬁhqrh@retbcm%ﬁﬂmﬂwmmem@pﬁémw ilon of
sterile in| tﬁ&&ﬁ?b&t&% g&w&PifoPIhe%e Ql%ﬁi?ﬁ S’f'l erfldfnjee {e%éﬁ%ﬂ Sthe @%E“r{é 1St rat' on,
suitabl e carriers 1 ncltude physiolFoglca |ne Bacteriostat) er

Cr enophd® EhﬂfM{{SBAﬁlEpaIm@WDW dex)gmdf;ﬂaztsqhiyaigevmdf)ﬁddmjp@aleml‘e (PBS). In
all cases, i,on terile luid to the
xtent 1 nat o AEE SRR BT Pt b Absen el BES AN slystiche-t ne

condi tions ﬁlferaﬁﬂlnha@tmfeefand storage and must be preserved agai nst t he
contam nating action of mcroor @ni %@F sych bact er}:| and f . The
carrier can be Q@&PW@%“W%?%% incluge andeari FHUCRAr 3P At Gca'?’SF exarrpl e,

wat er, ethapglbe emﬂsy@in defafifi cEp6AIRD bibontpras eIt tatihe Pdr @RGueo¥€ 6f orajand | i qui d
pol yet hegl ene g and the like), and suitable m xtures thereof. The

proper fPui fh?r@gﬁu %Wb’é“#ﬁ’lnn"thﬁﬁﬁé’a comppund eam by @coragrateﬁéwnhwlalﬁntaa%au ng
such as | ecistdinine f&hb@ﬁble&%@h@@%ﬁ%sﬂ& td}@xaﬁg,uélﬁ&% ARALS 6d g 1N the

case of dispersion and he use of = surfactan Preventi on of the action
of mcroor gesmggrfhlltb@m@éoratsh rey/mduthyashawhesgia teocompoirhiottes fluid carief iant i f ungal

t f d,
i mer osal, PRy R AREa iR bARRhow B WhBimace ARER MificlBie T g
i sot oni ¢ adgemiisg agewis, aad@npdjevansmgmmﬂs cqndieyadlwied @b parsofche @snposinon.t ol |

sorbito orid sition. .Prolo absorption of the
0 ect agPe P Bl iobiies BafndSuRdRRRE S BRahg, PORETPHEVBET, Uso2/ 5684
br ought abdugrediynts, mbcuﬂpdngds of atsheila @RS b binder sach @gﬁmtocwgmninedel ays

absor pti on, h r exa | um num nonpst ear ate an eI atin. Sterile
injectabl e € ﬁﬂ’fbr gHe %f'r‘i"ﬁlg%geé”;%‘r@bcxﬁsplq“ﬁ%g%ﬁ%’ﬁg 2R¥- 8¢t i ve conpound

disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as

magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening

25 agent such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl
salicylate, or orange flavoring.

For administration by inhalation, the compounds are delivered in the form of an
aerosol spray from preésured container or dispenser which contains a suitable propellant,
e.g., a gas such as carbon dioxide, or a nebulizer.

30 Systemic administration can also be by transmucosal or transdermal means. For -
transmucosal or transdermal administration, penetrants appropriate to the barrier to be
permeated are used in the formulation. Such penetrants are generally known in the art,
and include, for example, for transimucosal administration, detergents, bile salts, and

fusidic acid derivatives. Transmucosal administration can be accomplished through the
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(e.g., a Immunonodulin protein or anti-Inmmunonodulin antibody) in the
required 5 anount in an appropriate solvent with one or a conbinat?dii/®fg;
i ngredi ents enunerated above, as required, followed by filtered
sterilizawomwss@aner al | y, dispersions are prepared by porosqoseati ng the
active conmpound into a sterile vehicle which contains a basic dispersion
medi um and ushef nsajispragslomsuppositonegr Eoki temsderfisladmidios€oe thoaetiag ed above. | n
the case of _steril]e powd for .the preparation of sterile.injectable

S0 ut§ons. T AtPHNE 1B oibHenr SRR B o B B RS g *anc
freeze-dryithgawhi ch yiel ds a powder of the active ingredient plus any

additional desired ingredient froma previously sterile- filtered solution
thereof . Oral  cOpGLPRIEARCH)SlsabE PPkt M e ors;p! SHRRPEIERE S&nt™Br an edi bl o

carri er. 5 Thejvenfidfhl RfppBaARIPSARES dubh 808t BhueARIGHRS gRterkRIRE RIG/On i NTO
tablets. For the purpose of oral 15 therapeutic agm ni stration, the active
conpound c&eBes fontestabdilixetdd with excipients and used in the form of

tablets, trocheg HRBFHENE $he 4Ki ﬁﬁmﬁﬁia}é ﬁp‘;}i RYoN gpared using
a fluid carrier ?ggeuse as n_ai n%utﬂév\%)s , erel?} t he ggénpoﬁérjlﬁaﬁll the fluid
carrier is preippitheeapmpound agaiapidapidekithisdticaitone shedodn sathers agontsoliztl | owed.

Phar maceut i I i - bi ndj ent nd/ ar, adj uvant _materials can
be i ncl udecfgrgiéseg%@gﬁﬁa%lﬁéé&%%n@géﬁgﬁ%uﬁﬁéﬁ% aée(tglldeeﬁ‘ét%ry PIITE; capsul es,

t r oches 1andibdegrddatdle, icuompattl@polymery caf bel ded, kndhl .9 eihylgne vingiraeethient s, or
conpounds of _a si lar nature: g binder such as mcrocrystal]ine cellulose,
gum)t ragacal’lﬁ’mff“%fﬂ“&%ﬁ* BRlyglycalis a ac‘iobf‘@ﬂtp mgql}ogger%lag(i B‘ﬁy%?uclaﬁ@t ose, a

di si nt egr atNMaloger Prefartidn assudh Bdritufatiass Wil bRabPRER to thede skMedinshaieh; a

| ubricant such as. magnesjum stearate or_Sterotes; a glidant such as

col | oi dal siheinaiialyican plie be ehtaiprdbqonmmencialisron die Corporatign asd Noyge or

saccharin; marmthchdeRYQ! B OLiPERal Sildsdhsidls RRAREITigdbomdtRABMbd (o3fteliey | ate, or
orange flavoring. For adm nistration by inhalation, the conpounds are

del i ver &8 icglls wish mepeplerml antibodiesteyishl aghgany) qap elsp be vsed dp peprmatsut¢aller or

di spenser Vﬁ*&ée%&bﬁ:%ﬁ%&s’? Sl'hg%esdéh S?B:‘gﬁag@% %ijﬁill@% metHodYknowh t g%s%g&l&gas car bon

di oxi de, or a nebulli zer. Y tration can a

t r ansnmucos dh therartt foa axaaepleras deserihred in B Patentdys ded8hl. or transder mal

adm ni strati on, netr. rQpr.i e rri . rmeated are
used in the for r‘r‘ﬁgaﬁ%ﬁﬂ’t%ﬁ@ﬁ%ﬁ%&? ?ggﬁ}u}sa?eagrrgl 062’%5?%64 §/$r§pr?gl\%ﬁnglglﬁ the art,
and i ncl udeipsdge unie kanyfbecasé aff adirirdststitue ashinifadnitynefclosat] Dosagdehiefapant s, bil e
salts, d fusidic agid deri.vati,ves, Transmicosal agdm nistrati on can be
ocom! 200 g it o Pl ol Rt bR R e o R o se® of
nasal sprays bOtreset) pahivhl CoRtgining@prddeentider qRhtiRGrhdAive co@pduad, the active

conpounds are fornul ated into ol ntnents, _ salves, gels, qr creans as
general |y IEAlswiated to produce the desired therapeutic effect in associalion with the required

pharmaceutical carrier. The specification for the dosage unit forms of the invention are
dictated by and directly dependent on the unique characteristics of the active compound

25 and the particular therapeutic effect to be achieved, and the limitations inherent in the art
of compounding such an active compound for the treatment of individuals.

Toxicity and therapeutic efficacy of snch compounds can be determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for
determining the LD50 (the dose lethal to 50% of the population) and the ED50 (the dosé

30 therapeutically effective in 50% of the population). The dose ratio between toxic and
therapeutic effects is the therapeutic index and it can be expressed as the ratio
LDS0/ED50. Compounds which exhibit large therapeutic indices are preferred. While

compounds that exhibit toxic side effects can be used, care should be taken to design a

-29.



the art. The conpounds can al so be prepared in the form of suppositories
(e.g., with 5 conventional suppository bases such as cocoa butter %%o}gher
gl ycerides) or retention enenas for rectal delivery. In one enboéi t5°%% he
active conpounds are prepared with carriers that wll rotect the conpound
agai nst r XN WO %i nati on fromthe body, such as a cont POI/PER0568¢| ease

formul ation, ..including jnmlants and m croencaps ted.delive systens. 10
Bi odegr adaﬂegye%ﬁﬁﬁ%ﬂg’ﬁtt%tés %ﬂ?WBP%“dE%t?‘Bé‘“E%U@%é“%‘ggﬁu%@ °é‘[%§ﬂ'ene vi nyl
acetate, pANMEBOYSIEdRPSamARS to/glinfecitd el and] thefebl | rBdIRD sidpeffdedy. t hoest ers, and

polylactic acid._  Methods for preparation of such fornulations wll be
apparent to thodde data pbiaiged ﬁ“‘l"ﬁ]& GeH culturg pwaysand apiglak stedies an $gussd ibbt ai ned
comrer Ci al | o1 SRy 2t oPASREY F bR BiHal¥O e 155 HRGENEdnRhRS HelIC-

Li posomal suspensi‘ons (i ncluding |'iposonmes targeted to infected 15 cells
wi t h nondclpseferablarithivoeiraage ofwirgilating concantrating thatinclhile heFOS0vath lide

phar maceut i - :AC ., j N ding to
ot hods. knda> (55 RoSRELARRmaP:) i el P BRRAAIG, RARALE,ATERE) 06, |
U. S. Pat entenijitnyed piPde 8dule of laimimstatpedtilekd. yFadua dmgpead ssetion fher nul at e or al

or parenteral. c ositians in dosa it f,ormfor ease of. adm nistration
and uni f or AP o%dgﬁeé]g?"’ﬁog%a eﬁﬁgﬁy 'fl'fgeiphye s%?“&?&%‘%“rde'f‘ﬁaﬁ%f ers to
physi cal | y fetins cslleduBurgnisdags. SAlFthedpasicallyi difdttvetd a62 @85 bé furthérdfermsiibEmt  to be
treated; each unit cont ﬁj ni ng a. predeterm ned quanti t% of active_ conmpound
cal cul at®d B3 models & achiever Sirquiaing RissaheQeeniraten @nge fatnduds thedCa0 with t he
required phEIABESHEEAFAbn 6RNE teS compbEhdSPEEH ddhferbd DMl QixiankiReger Uni t
forms of the invention are dictated by and directly dependent on the unique
char act er i Sympioms} asdetermined incell GRbBenANchanigrpation sabba yspe igimagre t her apeut i ¢
effect to ' : t4H i ' j of

conpoundi ng‘ggg%ﬁ&ggéglgp ?%ﬁggﬁﬁ%tﬂ%ﬁﬁﬁéﬁgﬁ l? gtﬁﬁrqé%%nrbg ?Snug%c%’/roéual S.

Toxi city aredampiestydegh pecfoghdnice tiquid oliromaiobraplinpounds can be det ermi ned by

st andar ¢ phar ma ' res dn cel.l |t ur roexperinental aninmals,
e.g., fc(il)? det eﬁﬁ?#f"?\%& ?(ﬁ%%%%g@es tt%eem‘cf 3%18“ (F% %&FS% 88%%%&%% u%)eglpul ation)
and the ER5@ercttheagiosetod0 Gene theppyveaat ban tef detiedred/® ai sabjd@ %y ofor t he

popul ation). The .dose rati.o between, t.oxic.and apeuyt.i fects is the

P hor apeut | TG MERGRE niSoRd ol pirbsktr i Seete SEARES e et

Conpounds  Whiréifach fijdetibn (s8¢ €€, Char et B U904 PVKK TEI053:305D) aher red. Wil e
conpounds that exhjbit toxic side effects can be used, care should be taken
to desi gn @haswgcentisal yrepasiion od i Bone HRsEaPy Y PR TIPS Bmeene lerapEr v syst em

that tapget\gcidriahn GOEpAPREANNR or B ®nlpis®4 s1ot 1816456 thatrixSia wéhrehéége@l@r to -
m ni m ze potential damage to uninfected cells and, thereby, reduce side
effects. delivery vehicle is imbedded. Alternatively, where the complete gene delivery vector

can be produced intact from recombinant cells, e.g., retroviral vectors, the
pharmaceutical preparation can include one or more cells which produce the gene
delivery system. ex vivo

25 The pharmaceutical compositions can be included in a container, pack, or

dispenser together with instructions for administration.

C. Therapeutic Uses

The present invention provides for both prophylactic and therapeutic methods of
30 treating subjects (e.g., human subjects). In one aspect, the invention provides a method
for preventing or treating a disease or a disorder in a subject prophylactically or
therapeutically. Administration of an agent prophylactically can occur prior to the
manifestation of symptoms of an undesired disease or disorder, such that the disease or

disorder is prevented or, alternatively, delayed in its progression. The prophylactic
-30-



The data obtained fromthe cell culture assays and ani mal studies can be
used in fornulating a range of dosage for use in humans. The dosageigfysuch
conpounds lies 5 preferably within a range of circul ati ng concentrations
that include the EDSO with little or no toxicity. The dosage may vary wthin
this rang¥Od298®% ng upon the dosage form enpl oyed andP¢ SOP’B?P%‘éof

adm ni strat.i ti.lized. For any c Qun sed.in the nethod of the

vent ;o bedhof lnsaFen B ep R B POERE o BB it il BiRis i ot 1y
fromcell andthods@easibeyiserein althhighapeigk hitbhdaymeit fegthds\Riy difiee can be furt her
formulated in 10 agli mal rmeggl s to.achieve a cj rc?I ati ngg(ﬁplus,srra concentration
range that incl @fQUeE fgeqt este ivention peptyps (O JpRihads fof 1ea e SUPKEr t est conpound
whi ch achi eH&apeatidlyl 1Eneieimbbdibihi, Metprddht MvenSon TREIANSR IncRfodslet er m ned in cel |
culture. _Such_ information can be_ used to nore accurately determ ne useful

doses i nd hunedyiating ay prmunefesprasendn paticus, meduatiop of af imunexesppase, by hi gh
per f or mancendyjgidi e ﬁh{opﬁ&g&&ﬂsﬁﬁmmaﬁ%ﬁ of &%aﬁyfdxghg, xﬂ&duﬁ’aﬁ%%ﬁ@e&m of the

I nventi on can e Inserte I nto vectors an use as gene t rapy vectors.
CGene t her apeypresszan production loesedestipw g cenhancement loj imbibitiop, of tytokinex anpl e,

I ntravenous, i nj.ecti al adm.nistration {see U. Pat ent .5, 328, 470) or
by ot or eor AR pitiugeef §PtecREOY " o irk ik Snboufenro e VeBiinatiol el 4 07
The phar masaiwlationbf Y23 ar ghrticatar, afimulzdog ef 1& - 2hsingpyMI Va2atianlatan | ncl ude the
gene therap vector in an, agcept di.l uent, or.can copprise a slow

el ease Umimodirar Shymemedyl. sRRGid il g2 pyng EA-22 S Srcpalbie

Al ternat i veddtordipsy, thelpi@e @i catbRs BeRfedic utilgiy biMsag M imba ripoReoduced
intact fromreconbinant cells, e.g., retroviral vectors, the pharnaceuti cal

pr epar at i orf®¥HAS PRRVIIE B fdapial ipmBnitsiyps repprrehdprrding wonike sl del i very
system  ex iNdr¥RudOregihtnP RAHRERIH1d:S e tiRIRL PalicARSy Gﬁﬂll@@di?ég‘?‘és‘dﬁ’&nd In a

L
contai ner, pack, or~ dispenser togéther with instructions
adni ni st r atas gival agd bagiesiahipEagtions in Baskcuidsacyle phaspirespansesntepeihapst ovi des for bot h

Pr OPhY | 86 oA ARG oL RS O hory 0ukh OBl RGersill el S (- 9. huran
subjects). Tn one aspect, the 1nvention provides a nethod for preventing or
treating a isimsisemedulatory mtitteods dEthe present Bwérjteo capbayphy totoi oal |y or

t herapeuticallyv. Adm nistration.of an agent. prgophylactically can occur prior
to the  marrateesniplomct il entatee mlnicl Vi Yo Peeagdong =it 8or der , ouch
t hat t he divirabiafection andicslancethe rgecrive sifotedgh moleciddstaes alad widdh yhe sctpkeafed 1n its
progressio The prophylagti.c -30 2 AUG 2. 905 02/ 068476 PCT/ US02/ 05684
et hods of BHREPHEERO.n e FrBROBAHEY RE R ar UGPSR AVEHINI A ranner Lo

t her apepd i Gurthede bsedlSn desias sel. Rerhmple MdntilMibiEbn 606 a8Enc Bekhiak BaRPENt 1 eEegi nes

may differ.
y and Tumor Necrosis Factor in patients infected with gram negative bacteria can result in

an attennated immune response, thus preventing septic shock. The immunomodulatory
methods of the present invention are further useful in treating acute phase responses and
chronic inflammatory diseases.

25 As used herein, the term "therapeutically effective amount” means the total
amount of each active component of the pharmaceutical composition or method that is
sufficient to show a meaningful patient benefit, i.e., treatment, healing, prevention or
amelioration of the relevant medical condition, or an increase in rate of treatment,
healing, prevention or amelioration of such conditions. When applied to an individual

30 active ingredient, administered alone, the term refers to that ingredient alone, When
applied to a combination, the term refers to combined amounts of the active ingredients
that result in the therapeutic effect, whether administered in combination, serially or

simultaneousty.
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Anot her aspect of the invention pertains to nethods for treating a subject
therapeutically. In one enbodi nent, the present invention includes yﬁﬁg@ﬂi
of 5 nodul ating an i mune response. In particular, nodulation of ani }
response includes, but is not limted to, nodulation of cellular toxicity,
nmodul at i oWOPRP¢8} ki ne expression, production or secr eP¢BHSIZAS6E4
enhancenent or inhi-bition of cytokine _expression,. production or, secretion).
A preferred enmbofif HEdersn. ﬁ’ﬁée VERTTIEGh ‘?‘ﬁ’\‘ng a‘&&fﬂ H‘Eﬂ%ftafi%‘f’fu%rfm?rlgng, in

particul ar, agkdripelnid dgek to'h shbiect 3r taShn @lated tlssudr SE1i MM A3k Yubjddr, Ryl at or or,
alternativel inhibition of 1L-22 using a IL-22 inhibitory nodul ator.

Accor di ngl y aftliefed pith a dieaser pRionnel ditsase o a BredisPepitiqn; tpyard A diseassi Wgh an | rmune

response t gBIGAFof cRfin@WEwink ! MMEViadng) AlibVi ,icEHHgD}Héa MpanefisRefse depending
upon the desired tcherrlggpeultnlgc relai rfg1r;n.1 éﬁécﬁ no uleat oir’lyErretehodgﬁ%re

parti cul ar | ymprowing or affectingbia disease.ththsymptoms of giscasa o Bapredispegitiqnipwardi on, in
particul ar geute phase responses, sepsis and 15 autoi mune disorders (i.e.
chronic inflanmatory states) . Mreover, the imunonodul atory nethods of
t he present i nvehtpranicingthebeethwbef tteatnteneatusaof the presenoimeentiond sed i ndi vi dual

t o enhance i,mmuni.t es to increase. resistance to. viral.infection and
bonanea ¢ b PRbR by ReEtyd Sagdaf S5 EinloF e DB Spdeftion s AlmmbRE a0 of  t he
present i NV efakingd havilea ¢ondition soskikaatedr Prom@th BOWS pefent hveficgssaibe | Nnvention are
20 furthlgor g ef ul IH} treati ng sepsis. For exanpl n inhibjtion of

S

canpl. e,
cyt oki ne NLSETEq 1N JSCOTGIREE mgthof 95 fhg inpvg tl“?ﬁ‘r"""igﬁr AONEiOBM s i nfected with

gram negat i ¥embiasdcdwith ¢t tHePpibls sudh'hs treftmdhth @ﬁyﬁyﬁg cyGRMBCIynghBaRSe, thus
preventing septic shock. The inmmunonodul atory nethods of thé present

i nventi on aPeoerhemaloppists fartorsy Wheaspiadginitaredwiihaascormeypeyiedldsesand  chroni c
i nfl ammat or Yyn%h%ﬁiﬁése&-otléﬁheﬁatbb%%{ﬁc Rk, %{otéoi? ot (e pflserk IREARB LA 62! | Y

effective arount” neans the total anou )f each active conponent of the
phar maceut i edmingstargsrither somultaneonstynwth thtextokine(s)slyfnpheliingis), ethershow a

meani ngf J . [ - AT N i ng i or

anel i orat’ oﬁ%%tg %Rﬁgﬁ(gelj\(/séfg{do@a}lygéPle%ttdﬁg{&hbgﬁfégﬂro &a?\r #ﬁ%\rﬁggbéq?n rate of
treat nent, athemistengl sequeatigily, thenttendirgyphlysicinatvilbdeciit os tlehappopdate i ons. \When
applied to an_indivyidual 30 active.jngredjent,.. adm ni.stered. alone, the term
EPers o AEERR gl i Biels B Gt HeSRh Periof B MeREPE i on 1 ne rer m

refers to copbokines), Baaphiokife(s) othtxchematopyietid AR N erdmboljtitak atsul t in the
t herapeutic effect, whether adm nistered in conbination, serially or
si mul t aneou8prgmbotEfaciors Ay 10 2 5 WO 02/ 068476 PCTI US02/ 05684 As used

herein, tghe ter Madiin@daii®df préthis lofl the prdséift irvieRtionGRd dthephaath¥titicalt r at i on of

a therapeutic agent to a s,ub{ ect or to an isolated tissue or cell line from
a subj ect, ®PMBPgSEion or to practice he method of the present invention can be carried out in a

variety of conventional ways, such as oral ingestion, inhalation, topical application or
cutaneous, subcutaneous, intraperitoneal, parenteral or intravenous injection.
Intravenous administration to the patient is preferred.

25 ‘When a therapeutically effective amount of protein of the present invention is
administered orally, protein of the present invention 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 or an adjuvant, The tablet, capsule, and powder contain from about 5 to

30 95% protein of the present invention, and preferably from about 25 to 90% protein of the
present invention. 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 can be added. The liquid form of the pharmaceutical

composition may further contain physiological saline solution, dextrose or other
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afflicted with a disease, a synptom of disease or a predisposition toward a
di sease, with the goal of curing, healing, alleviating, relieving,?alientig,
renedyi ng, aneliorating, 5 inproving or affecting the disease, the synptons
of disease or the predisposition toward disease. In practicing the nethod
of treat nBiX02884lfse of the present invention, a therapBdb/P¥aNIH ef fective
anount of protein of the present invention is admnistered to a mamaual
having a cowgfibeiidssolubopor glveels sigh apetbylepaglysol.trrepylnng gysel ar polsethylere can be 10
admi ni st er efydofl Wﬁapamsk%rew ; &@Ferﬁ%@ﬁﬂ'arﬁ%%cchﬂé‘a} h&ﬁf&iao%o&amer al one or
in conbination wth other therapies such as treatnen npl oyi ng cyt oki nes,
| ynphoki nedfrompebogt 6,8 o ¥hrhy B’p@hb@flmtﬂa@f the present énvepiéenaant péfetablydtbowi t h one
or nore cyt hemat opoi etic factors, protein of

t he pr esenta‘ﬂﬁ\'}?ﬁgﬂ%&ﬁ%ﬁ%k‘){e}}@ﬁ%ﬁ{tHRIS g(ined ei ther si mult aneousl y with the
cyt oki ne§s), | yhieakithe{mptically Iaﬁectﬂzéa]hmmbbmtcﬁtofahé laeienn(me)nnoﬁ ’r onbol ytic

ti-thranbati t ti 1 tiall
he-at t endl TGN Y SHSURRPYS BUGIEQE Gveihaoys o Bocogh eaiact

adm ni st er iifgnA6OWRI e iR thelfben SF S5 R6Hen ifRY G tdniallyhcEcpibie b lid ol soMittdn,
cyt oki ne(s), | ynphaki ne(s) ot her hematopoietic factor(s), thronbolytic or

anti- thr ontePrePaREes ofsich pagenieTalricsentabls prptewrsopionse havipg dueesapt s ent

i nvention ysedoldicid) Sediify, raﬁ@metmeaé mﬁﬁammmmﬁ{ AQrefirRgti ce the met hod
of the lE)Qesent invention can be carried out in a vari ety of conventi onal
ways, sih mmwncalwg@mnm for inwaveaeusoentancoys. erxsubaiplepesdniegipnshoulé ut aneous,
subcut aneo oy r i.nhection.
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a tablet, P((E:Lzla%sdﬁlhé’gmog s %emg?%f‘tr F“lllé%c[)lf*m et Q‘eﬁ'v %\Ki}e q‘ﬁ&?ﬂ] H’itg edin tabl et
form t he ghhmranmlealtcbmﬁbsuimrqﬂd&lgmsem infentitremby il enédntiin srﬂyhmbdl t ionally
contain solid carri such.as a at.in or, an adjuvant t abl et

capsul e1531 afFSpOAGET: b(':‘gfrﬁ‘tsaﬁnﬂmf‘%ﬁﬁ SB%E"F agd‘flﬁes’ol@"yg“f" Pt Slﬂllé'f A present

i nvention, and ﬂ‘hefuﬁétﬂ:bbﬁ’prﬁtreﬁlmf@{écpiése&%\teﬁu&pﬁﬁtﬂé’ SHahate@ical dnpobifies ent

i nvention. \Wen adm nistered in liquid form a liquid carrier such as water,

pet rol eum Sbthegresentinyepn will dspenduppy the natuee aod S%‘@“B’e%f e copdlifion bgiRger al o |,

soybean Oi lieafRfi, and 88 ARl of pbr Sathdad Wﬁcﬁ’lﬂe%aﬂé@hﬂ%n@&g&ﬁ The liquid f orm

of the pharmaceuti cal conposi tion may further contain ysi ol ogi cal saline

sol ution, délimpislyeths pttendingphysiciarpwill detide e POBUNET PREEE 811the PRSTE US02/ 05684

sacchar b41e il Gt which 8 idaPhan i RaddPpitolly 1RREISRbnai Y APEERS O YOOI OF
will administer low doses of protein of the present invention and observe the patient's

response. Larger doses of protein of the present invention can be administered until the
optimal therapeutic effect is obtained for the patient, and at that point the dosage is not
increased further. It is contemplated that the varions pharmaceutical compositions used
25 to practice the method of the present invention should contain about 0.01 pg to about 100
mg (preferably about 0.1ng to about 10 mg, more preferably about 0.1 ug to about 1 mg)
of protein of the present invention 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
30 the condition and potential idiosyncratic response of each individual patient. Itis
contemplated that the duration of each application of the protein of the present invention
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 usmg the pharmaceutical composition of the present invention.
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gl ycol .  When administered in liquid form the pharmaceutical conposition
contains fromabout 0.5 to 90% by wei ght of protein of the presentys pue 7005
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invention 5 \Wen a therapeutically effective amunt o rotein of the
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t he dosage seqalemtwhmhmcmbleabf bmdmgdremdld:ateds;:rmemt errpl at ed that the various
phar macguti cal ¢o |ons u rac of the present

P vent’ B shoul An0BnE 4 BRUHIE G 5 S AGHSETh BfmoR ke Braidln ) about
0.1 ng to aleust skilfedrty thersdy @opé;ahfp[eabioyooadaﬁwnuaocmes}dange popdadeay 1 ng) of
protein of the pre |nvet|o ar. ht Thed i.on of

intr avenou§c‘f%ﬁﬁ’aﬁ§ @P%P{“ ‘é’“’ﬂﬁnnlé?ﬁ’ﬁﬁ%%t‘? E%ﬁ% ‘%E?Fpg%él? knosis mgt c?dﬁéseepr esent

i nventi on \ibd dxad@e YGoditg @985, Mbnedloda gntibeHiey: iptidciples Addgprabitiss axaddaaé ng treated
and 30 the condltlon and potential idigosyncratic response of each

i ndi vi dual Fpeas nenNew Yorkiand Jipkayasiaat ¥4 theeductioneofddenocions] Astibadies impp) j cat i on

of the £¥ OlCRlBnTrotbétis ﬁrlﬁﬁﬁ%logﬁ‘tﬁ]ﬂtz 9 Grechk Phblﬁﬁ;n%@\s&&&eaﬂd%&?wﬂ% y&2 to 24
hours of continuous intravenouS adm nistration | timately the attendi ng

physi ci an Wens). Belg¢laeel sara ndeantippriesnan be eroduged by ineceiptionnfnanesioalign t her apy

using the DNALARGR W ERbf RRAR bRl oot Y £56knck MRTRIR- 33 | ~i C

methods. Examples of suitable methods include direct DNA gene or viral (e.g.,

ﬁac )

adenovirus or retroviral) administration to an animal. Fragments of antibodies, receptors,
25 or other reactive peptides can be produced from the corresponding antibodies by
cleavage of and collection of the desired fragments in accordance with known methods
(see for example, Goding, supra; and Andrew et al., 1992, "Fragmentation of
Immunoglobulins” in Current Protocols in Immunology, Unit 2.8, Greene Publishing
Assoc. and John Wiley & Sons). Chimeric antibodies and single chain antibodies can
30 also be produced in accordance with known recombinant methods (see for example,
5,169,939, 5,194,594, and 5,576,184). Humanized antibodies can also be made from
corresponding murine antibodies in accordance with well known methods (see for
example, U.S. Patent Nos. 5,530,101, 5,585,089, and 5,693,762). Additionally, human

antibodies can be produced in non-human animals such as mice that have been
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In a preferred enbodi nent, pharmaceutical preparations (e.g. those
conprising neutralizing agents against) of the present invention § hyden 5
adm nistered 2 to 6 hours after onset of infection. For exanple, |n vitr
assays suggest that adherent conmpartnent of peritoneal exudate cells
produce I%a)z”é 0%84{% 6 hours after treatnment with LPS, 5 Eﬁ%@%{oﬁﬁéj that |L-22

or, 71 orCntrricalty e le ST Puh BERR GRS BBl o ey

enhance t heall, ME9GANGAIE &oﬁéﬁnon@yu F4593C rMa.ﬁﬁIt:ﬁar fPoan, Nbﬂilr@@eﬁeh@s isavention
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nonocl onal antibody, a chinmeric antibody, a single-chain antibody, a
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;220P§agzgd§nﬁfﬁ #Sldgje&er atg&gn(sgfg f490g§%%83y9%0gfsﬁ%' ’I\/bnocl onal
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YokoyarT?g 1992, .* Pr nocl naI Ant j ﬁ%odi es” in 2 Current

Protocols in Im%ﬂ?B binging kg Eﬁ’é)t%B € HVRRYORISWEM 8 John W ey &

Sons) . Pol ydidgabaic agaﬁsafoaﬂﬂ zmhh&re%bm ST alie fi6tefl NBuGRkitYmbdeHAIat | on of a
manmal i an  subject with the rel evant rl))rotern or fragnents thereof in

accor dance W‘PW*%‘?&M‘F%’ tRdicrseiein may Alsg be gsehil thgrpreyiesdorhothenpditiont| ude di r ect

DNA gene Orasidciasth w(lﬁltﬂe%roteﬁ%ﬂ%b'irpﬁre Q'Eatfn@ﬁtrdi’%ﬁl@hﬁm@gf‘hﬂée?%@{tc' on to an
ani mal . Fr ggrrents of anti bodi es receg'tors or other reactive peptides

can be procpemal exprestipreoictbe P@@Hblﬁmvﬁ e nkny tb@@ﬁsegf tppceretsgellege of and
col | ectihen ﬂﬁr@ nethods (see
for exalrlrrs)al elajké‘té’%%ﬁg,ﬁ%‘%?%&' an ‘2\5‘%‘% ew g{ﬁg% P@B\# %ﬁg%t ation of
| nunog| obudetentitg and p@yentingtthAndastatis]spreadhod thmmemga/qellUmlnchz:aﬂbe G eene

Publ i shi ng ohn Wley & Sons). Chineric antibodies and single
chain anti b%@szeodcb tﬁpgrat]eérpso be produced in accordance with known

reconbi nant et hodprefesied eibodimampbeclondl, ah6 %o@&%nal&nﬂlﬁﬂieﬁ% usand 5,576, 184) .

Humani zed anti bodj s can al so be e from., corr 0 di anti bodi es
o dar RS e e T MRSt B u L G hBR BNt Nog.
5,530, 168, vendfi FrofBRch mn&t@&&dZQ%tenaAM&lbmbIxyduchbtme sithatlagli es can be

produced in non-human ani mal s such as m ce that, have been -34 2 3 AUG 2000
lead to septic shock and/or septicemia) and other chronic inflammatory conditions such

as rheumatoid arthritis and osteoarthritis.
Agents which modulate the activity of the present invention are also used to alter
the inflammatory pathologies of the kidney.

25 For compositions of the present invention which are useful for bone, cartilage,
tendon or ligament regeneration, the therapeutic method includes administering the
composition topically, systematically, or locally as an implant or device. When
administered, the therapeutic composition for use in this invention is, of course, in a
pyrogen-free, physiologically acceptable form. Further, the composition may desirably

30 be encapsulated or injected in a viscous form for delivery to the site of bone, cartilage or
tissue damage. Topical administration can be suitable for wound healing and tissue
repair. Therapeutically useful agents other than a protein of the invention which may
also optionally be included in the composition as described above, may alternatively or

additionally, be administered simultaneously or sequentially with the composition in the
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WO 02/ 068476 PCT/US02 /05684 genetically altered to express human anti body
nol ecul es (see for exanple Fishwild et at., 1996, Nature Biotechnol ogy 14:
845-851; Mendez et al., 1997, Nature Genetics 15: 146-156 (errafdmisigmyr e
Genetics 16: 410); and U. S. Patents 5,877,397 and 5,625, 126). Such

anti bodi e3v@eaPs#a36 obt ai ned using either the entire prot 8HUERBEAgnent s
thereof as an 5 inmmunogen . The peptide i mmunogens additionally may contain
a cystei ne methpdnaf the invendon.cRrefsebly for bangiand/or catilagedpumationjthejat ed to a hapten

such as keylih ek bEhRTIRARLS: cpHE: SHLNNE: bR P XRS} 21 N9 Such

pepti des aré Known in he art rr| ield, J.
Amer . Chem SomupoSifipn Rmnesx&kﬁbmje:hﬁﬁ&)r parﬂlage ddﬁi@b,qneménhg a setchat for the~EBS Lett.

211, 10 (1987), 10 l\/bno | on. od es di to n, of the

i nvention i ‘)ﬁ@B O'éesa“ SP% 8 Hf:@p OfB%Bgfeﬁ?fgﬁ%g‘ bﬁt’?ddn of the
protein. sNe&tdhaﬂxanideagamMﬁﬁearmlmateamslpha@@htgsn Bid et tfertimplahRd Bieic@l N may al so
be useful therapeutics for both conditions associated with the prote| n and

al so in theRPHEAIORENt of some forms of cancer where abnor nal expressi on of

the protein is 'ﬁ\é(&héﬁ@gofrfxona te Qﬁﬁb Ed 8@%86%]}&1? biode raciaﬁlﬂtyeUKem c
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ol o onal RUrBish v e SeBhGLE pyl el Mo dtis RERRHRE Ro Bl onse.
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treat nent ude, hacte |nf ctions (i of sepsis that can
| ead to sepi‘&e tesihg RI“H‘H{]‘?SE*‘”%@]B ORERIYS P&HE“HP ﬁ‘é& h’l‘c’gﬁf’]&,‘: Efcl‘ff"f“egm’rat ory
condi ti ons silgdRhydies. tem&%daénda1aﬁttéﬁalstar§b@aé§xﬂﬁbeqaa tltardgtcmy wagent s whi ch
nodul at e the act|V|ty of the present invention are also used to alter the

i nf | ammat or $efiged Iﬁ'éﬂhd’@lbége Qrfdcwécqxliaamfurtbsr WC%@WPWMPBE the present
i nvention ‘gﬂ’of&l}xﬁ b8 Efutr nfaBx & ﬁﬂa‘éaen C?théd'gﬂ @r |igament

regener at i era euti c net m ni st er| ng the conposition
t opi cal 1§, mylbtoecaadabblahgl chtmncallwdaﬁmeyl ssh amsxntnqnﬂamrompadtemlcglassvmen

adm ni stere the th a . u ISI ventlonls

oty oe e S G RHBREHiCS SIBES bl &l biisdO et cofiplndlidhs P RRD ' S o
conposi ti onahnsag/mdmmnemtylpys &Gndmlae@mtas pblgtaedc arid anillj}@dioagiapaﬁtea'rw scous form
for deliver toth tilage or e dama Topi cal

€.
L oSty ot St R el o TR e S g AR ) Ogpatugn, St

Ther apeut i calih k!aléiﬁﬁfdlklrmﬂﬂé-ﬁbh gﬁ‘&t@ @id prb@Bsint ofaftbSiore e, barfclk Biygnt i on whi ch
may also optionally be included in the conposition as descri bed above, may

al t er nat?Pv epayticdy shapgiand pigdrgradpbilie adni ni st ered si nul taneously or
sequential ly w tHedbhify ﬁ'@f@ﬂ‘@@ista'.ﬁggﬂ'(ﬁofe%1g‘h%ﬁ:opolymer of lactic acid and glycolic

acid in the form of porous particles having diameters ranging from 150 to 800 microns.

In some applications, it will be useful to utilize a sequestering agent, such as

carboxymethyl cellulose or autclogous blood clot, to prevent the protein compositions
25 from disassociating from the matrix.

A preferred family of sequestering agents is cellulosic materials such as
alkylcelluloses (including hydroxyalkylcelluloses), including methylcellulose,
ethyicellulose, hydroxyethylceilulose, hydroxypropylcellulose, hydroxypropyl-
methylcellulose, and carboxymethylcellulose, the most preferred being cationic salts of

30 carboxymethyicellulose (CMC). cher preferred sequestering agents include hyaluronic
acid, sodium alginate, poly(ethylene glycot), polyoxyethylene oxide, carboxyvinyl
polymer atld poly(vinyl alcohol). The amount of sequestering agent useful herein is 0.5-
20 wt%, preferably 1-10 wi% based on total formulation weight, which represents the

amount necessary to prevent desorbtion of the protein from the polymer matrix and to
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t he conposi épponsniiy tb kssibe fhie nesteb heni eqapiriopof tht profortotdedisi on. Potential 10
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col | agen. FaHestifgy Tﬁﬁieraﬁt‘éssmﬁlﬂlée wiopT srewth faetors gueh asspidermpal gropith BLIoF acel | ul ar
matri x conp@.ﬁ%:yt td i afalghal e and
chem cally de i’rPZa ?l%dt%??\edgéﬁgfhnf?ﬁlﬁre(gﬁmﬁ%ég?gg?%1 ,0 bi ogﬁggggﬁ%g%hlg m nat es,
or ot her ceFaipyand Mavlii-tkesgrowth fsordEmipr i sed of conbi nations of any of the
above nentioned es_of .mater|. Su I td c_acid and

hydr oxyapatite (;Itrh\é cot® l<'§1tg’:jcecnm Hda{"%siaﬁeaiﬁ% I%?rsﬁﬁ@g‘b%%at%feé.#o%h% "fdﬂgcer am cs can be
al t er ed 10n appligauisnd. i Rafticukitlg domessicianintisl antd tror@lghibied hbreespiapitias & and
processing to alter_pore size F)article size, 2 (%%{icle shape, and

, 20
bi odegr adabiman§, argsjesiced fafients,for such tregtment With protes of fle Prosent dNeRtiony no| ymer  of

lactic acid and Vst fe hﬁ&ﬂ'cﬂ‘agmtéib@oﬁtaiﬁxmgcphmﬂﬁaéuﬁsalreaﬁlbbstfﬁc_ﬁ&o baving
di ameters ranging from 1§0 to 800 mcrons. In sone applications, it wll be

useful to wisedintissye regengiationsyilkhe detgamined By the aendingphysiciomeqnsideringe| | ul ose or
aut ol ogous ). . - O\ ; i: AN ££.0mM

di sassoci at%&gﬁagtbngt hééhqrrgﬁlﬁxtﬁ@%n%?g@? ?Peogéu?kéﬁig]r’reﬁg'%& gg%%%féeel f|it(r)lg agents is
cel | ul odBc desirestto &k formed hesite ociHanrdgecthe condiins of (hierdemaghidriiysue, the size of

hydr oxyal kyl cel l.ul ose. . i ncl udi ng_nethvl.cel |l ul ose, ethylcellul ose.

v oyt iyl Sgime BES saBarSHBASEE OO iR oG 5 i sB RSy

met hyl cel | udfasg infeonidn,amiduhayiniiswytioredndwtles elinitdd acrops tTherdefage tragl viagi ng

cationic salts of 30 _carpoxypethyl cel | ul ose . . her, preferred
sequest er i n§ithibeLPe of ﬁ’é‘rﬁd’égﬁﬂ#‘&?ﬁ'&mu%?“&&%é?lﬂﬂ?‘h? gﬂtl}?gi’@,te"ﬁdf‘y( et hyl ene
gl ycol), pohy prar@hduti@NEormpdsitidn. FadRampIe] Y hdditRal of GBer Rivnedwthvi ny!

al cohol ). The amount of sequestering agent useful herein_is 0.5- 20 wt %
pr ef er aBPy factors. syehaphE(insplin Wegrow b iriordt. tothe ferlgrmposifne Fay alsP esent s t he
amount NeCESRA He By, q:\f@g}éss%%&r RbhiRfeddy ﬁeh@di@ bQE&Hend JF&8ubBBnd0! Y TET

matri x and to
growth and/or repair, for example, X-rays, histomorphometric determinations and

tetracycline labeling.
Polynucleotides of the present invention can also be used for gene therapy. Such
25 polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a
mammalian subject. Polynucleotides of the invention may also be administered by other
known methods for introduction of nucleic acid into a cell or organism (including,
without limitation, .in the form of viral vectors or naked DNA).
Cells may also be cultured ex vivo in the presence of proteins of the present
30 invention in order to proliferate or to produce a desired effect on or activity in such cells.

Treated cells can then be introduced in vivo for therapeutic purposes.
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various f actosiesPanding Rrotsieyisopelengrtiaily expypssed (cither cERGHIVRLY or at aparticilsunt ~ of
tissue wei glifoel? ke Hffﬁfi&nhﬁhdﬂ%r H&VeBpthent d16n §Hfs@as@§tafé}"”§ﬁ@%f cd?&, @ondi tion of

t he damaged tlssue the size of a wound, type daimaged tissue (e. g.
bone), the rp@l@ﬁe@melgu\f&gecepts;@@r ligands.dMere thmm@evlemilqoy powﬂnaélwmdmcect i on,

t f ,ad I ith
o, O 480l bk PR, 8 gy M S A5 ers i E PO oY,
pr ot e| ns I nused ladahdy tha othat pmmin withhwbish bmdmg obarrs mnamtt&hafy inttisiterddali t i on of

th k h.20 fact I wt h fact 1),
2o the 11 nae REHisBftan. Rigeins Biohvalin diese binibERterion <5 4aag iy, e )
noni t or ed by speén ffl peptids sessalndledaie ihhibiore oPBRists OF Giotbmdazdheracti@pai r, for

exanpl e, X-rays, hist om)rphorret ric.determnations and tetracycline
| abel i ng. Pol yniyeall getessireseprsh piilitiss ate qapaplaefibsipedsreioned dpipageitd for gene

t her apy 15 Suglide o RitRONARESE LERMb LR ZARA apf‘eséa?éhrﬁ?éﬁifé%d either in vivo or ex
vivo into cells for expression in a manmmalian subject. Polynucl eotides of -

the invention rrd\gletatpcgéomrfamg]ﬂlswé@teéybwm@rwelk tprghoprotkalleton

e roduot | ofe g, RURLSLS oRciotnl 1A pRuet Il QEAGRIRR Mgdigo, v thout

limitation, Int ormo vectors or s may al so be
cul tured exClwnmg Ahalndworprl\émnkbehtﬂd ,[iobd Bpring Haﬁ‘bctrﬂmqurates}el?ress 30 invention in

orer 10 PSSR e LTRSS, 168, B SHin ForRblgLY, " "
pur poseg0 -GuidetcIvbleknlatOGEng Techniques”, Academic Press, Berger, S.L. and A.R.
Kimmel eds., 1987.
The activity of a protein of the invention may, among other means, be measured
by the following methods:
Suitable assays for thymocyte or splenocyte cytotoxicity include, without
25 limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan,
AM. 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); Herrmann et al., Proc.
Natl. Acad. Sci. USA 78:2488-2492, 1981; Herrmann et al., J. Immunol,
30  128:1968-1974, 1982; Handa et al., J. Immunol. 135:1564-1572, 1985; Takai et al., J.
Immunol. 137:3494-3500, 1986, Takai et al., J. Immunol. 140:508-512, 1988; Herrmann
et al., Proc. Natl. Acad. Sci. USA 78:2488-2492, 1981; Herrmann et al., J. Immunol.
128:1968-1974, 1982; Handa et al., J. Immunol, 135:1564-1572, 1985; Takai et al., J.

Immunol. 137:3494-3500, 1986; Bowmanet al., J. Virology 61:1992-1998; Takai et al.,
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WO 02/ 068476 PCTI US02 05684 D. Screening Assgys The proteins provided by the
present invention can be used in assays to determ ne biological activity,
including in a panel of nultiple proteins for high-throughput sdrlegti d§) to
raise antibodies or to elicit another immune response; as a reagent 5

(i ncl udi n§vQ wd634apel ed reagent) i n assays desi gned t o qHERUPQR24648Y el vy
determnelevels of q&-ﬂperteln or |tsrece in biological fluids; as

mar ker s f or J-timswgels 140:508k112h 193’3@336@419@5%%&6 wiokpgyd3ppEt-#lential |y
expressed (eid; hﬁfovﬁn st 'JtHﬁrlexE: M5950%. 3@ pq§§4| cuI ar stage of tissue
[

differentiatlon or devélopnent or in a diseasé state); and, of course, to
i sol ate correl at Asseysrfelc'é-pelbd@endent Injanmglobilineesponses am isotgpaswiichikg or

potentially t. anot he rotein uch.as.. for. ex I in a
receptor-| i &qﬂ Wt %f"i’g‘f ' PERYE Ot!]?fg pﬁ?tglf’%fh%fs%%cﬂll%%T'cﬁ@g%PeP‘geq’Pﬂ’sz’ﬁH* y the other
protein it fesydhsasiand thagaffegt DIEICTNSprofile$)andlelRMvitiiont limithtun, Mose deberibbde bi ndi ng
i nteraction, _g??tel ns invol ved in theﬁ:%’l é%E)dl ng. i nteractl o s can_al so be
used to scletiliszsysiid, imyunel, 144m0P¢-3 F and 5051 P8 selbiungtipgninst s of the
bi ndi ng i nt gFBCnkiBRy pAacén, MdndOJfJ hmfﬁﬁnmae@uiqh cwehaﬁﬂo%o@me capabl e of
bei ng devel oped i nt o r eagent 8r ade or kit format for commercialization

as resear chingrsiglogyd.E. %t@?é‘ﬂ@l *Fckir Plelr #Po B il i hdolinsWiley fnsk Sosis, disedo-ar e wel |

known to th skilled in the art. References disclosing such nethods
include without limitation "Mlecular doning: A Laboratory Mnual", 2d
ed., Coll&§ Spri ngMiiad bmlphhab@reactm;(mﬂ?éssays (Bhivh ol kdendfy, arkonlg. otlers, t sch and T.

Mani ati s eds 0 de. t o, Mol ecul ar

c oni ng TecPfﬁfeéfﬁz‘g“?genﬂE”g%@% Mnilgﬁl ég}; resggrlfes%é‘ffﬁg WUk el eds.
1987. The ahinitationythede dasdgibed @i cuﬁéntphﬁodom@nﬁmmﬁblcsg@yﬁd BHDIE) Colifm! means, be
measured by the foll OWI n rret hods; %ﬁabl e assaéup or thynmpcyte or

spl enocyte N&f’%‘i@??ﬁkt ﬂﬂ’és'w cho BV Btrohes, pp-Jrreene (S‘Eliﬁh&lgscrl bed in.

Current Pr OA%eslaﬁs hrfd w;[yyn@érgﬁaeﬁcc Eghagbérzr) In Em&gk %}Mmﬁe M(mg}; dypbeek, D H.
Margul i es, E.M Shevach,” W St rober ub. Greene ubI i shin soci ates and

W | ey- | ifer Bwiciona |- 3dRaphapter 3, Inmunglagicystugies dy Humens)Eakaieet El,sriphmyxoé
Function 3. 459; c I rmann et
o broc. IR0 A Tl of AT AR LEE AR 5?88}98%“%&%‘# .3
| mrunol . 301m0198$3‘1'937317831w2 Handa et al . . Immunol. 135: 1564 1572,
1985; Takai 500,..1 k t al ., J.
| munol . 140 5036%“9’2&" i"é‘é%ny‘ﬁg?‘r"ﬁ%ﬁﬁ("?h o g)enﬁfyo?:%g?\%?‘ﬁe‘?ﬁ%ﬁm Sci. USA
78: 2488- 249&prck@dby deledritiraells thit aafivate nhvelmmnmhcludda.&hdl&&&uthﬁ&ﬂ;how& Handa
et al 35 1564- 572
137: 3492635%%8% U et ‘HP““" ?l%?ﬁ%‘@&%iﬂ%@@* 1§’§§‘nw‘2kal et al.
- 38 Experimental Medicine 173:549-559, 1991; Macatonia et al., Journal of Immunology

154:5071-5079, 1995; Porgador et al., Journal of Experimental Medicine 182:255-260,

1995; Nair et al., Journal of Virology 67:4062-4069, 1993; Huang et al., Science

264:961-965, 1994; Macatonia et al., Journal of Experimental Medicine 169:1255-1264,

25 1989; Bhardwaj et al., Journal of Clinical Investigation 94:797-807, 1994; and Inaba et
al., Journal of Experimental Medicine 172:631-640, 1990.

Assays for lymphocyte survival/apoptosis (which will identify, among others,
proteins that prevent apoptosis after superantigen induction and proteins that regulate
lymphocyte homeostasis) include, without limitation, those described in: Darzynkiewicz

30 etal., Cytometry 13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993;
Gorczyca et al., Cancer Research 53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991;
Zacharchuk, Journal of Immunology 145:4037-4045, 1990; Zamai et al., Cytometry
14:891-897, 1993; Gorczyca et al., International Journal of Oncology 1:639-648, 1992.
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23A'i G211, ~5 W 02/068476 PCTI US02/ 05684 J. | munol. 140:508-512,
1988; Bertagnolli et al., Cellular Inmnology 133:327-34"1, 1991; Brown et
al., J. Immunol. 153:3079-3092, 1994. Assays for T-cell-dependent %f} AS zpﬁb
i mrunogl obul i n responses and isotype switching (which will identify, ano
others, pMR&IM876hat nodul ate T-cell dependent antibodfCEHUBENBHses and

t hat affect Th1/ Th2 profiles) include, without linmitation, those described
in: Maliszewski , Asays|fariaising theymflognes eartyteps obGoell soramimenipad f or B ceI |
functi on: IﬁevelUPﬁlEﬂ 1Mdeb995/ou@f1ﬁﬂh%' mescdxpe}f% i Antidd aﬁrmpédm ck, In
Current Protocols In 1nrnunol ogy. e.a. Coligan eds

3.8.1-3. 8. 184:1Uhi, \Aﬁ%fummals&@ﬂularmmmy 151991412210)994 ﬁebreltylrrphocyte
reaction ( d ng ns t hat
generate p'r\%g%%gﬁgﬁlﬁm% 9% #’ ﬁfé@%o&%e@%ﬁgﬁﬂ u %%4? fzgﬁ?r@?% mtation,
t hose descri bed Mﬂdulﬁwyragéﬂts Hemiﬁadcby shelabovendaderiled §orecningk A3yayd are kesteol i gan,
A.M Krui sbeek, D.H. Mar |quS hevg ch, ,W@tﬁr&&er, Pub. G eene

Publ i shi ng MASBRORIAE aniMal jgdel fo rl‘ﬁ’ﬁ“@? &P defernipe g sticacys XY AT Sid assays
for Muse LypgRRQfE¥efmémn withGER ﬁﬂaﬁ% ntl -Adtediiive®h 2Rb&atd agéﬂfyﬂ@ke@ﬁﬂ% gtudies in
Humans); Takai et al., J. Ininuno 137: 3494- 3500, 1936; Takai et al., J.
| munol . 14lsastone ®f1be inyipper ipaft asstysPescribad hgrein. 3. | mmunol .

149: 3778-3783, 1 ntify,
among othor s, pratey ne el EhaR bR RERGER: oRF AN RnbckDhRinkle e ST 12
T-cel | s)104 nislstuda dispase hSpecifically, ficd tat hatmege@ocahwpne@wxmss aGuery et al.,

l\/l'edlI gmn20|17@}%§‘39§§§%t? élegaéi&£ﬁ/a Sc#%ﬁ? ngstm%:mddu%our %acﬁ{ml mmno og;al

154: 5071- 50H¢in,tBOGrm Pgengticdtly aiﬁreca’lmeans]mranailal dfat Easpmmpmnﬁagenmaﬁ)cl ne
182: 255- 260 99 Nai,r .e urnal of rolo 4062 4069, 1993;
Huang et al Sithe é@itgf-ﬁ@érod%gn Qéﬁhéé§81%g‘1‘§§ﬁne %&AA&‘%?.P% aﬂa"Sgeﬁlﬁur nal of

Experi ment aimuwaql by e d0&tioch 2P 2 gdntdH hodbloh8&SecdBitafiaionia £ne Rhockoutour nal  of
cini cal | nvest | g%qtel on 94: 797-807, 1994; and |l naba et al., Journal of

Exper i méft afnimph Refeed lyy thegnimeag that has dery sepetically alfessd is § MoRBseyt e
sur vi val / apopt oS indciélekBodtiche, TSI mbletuleAPBNENAL BRIAS cDNR! oy t hat
prevent apoptosis after superantigen induction and proteins that regul ate
| ynphocyt e #ntiredie?) azsiused asisdidguersic tagls, Rguto detest thaprasence phdsseesdmarcr i bed i n:
Dar zynki ewi @@5‘%@9'%5% Cytonetry 13:795-808, 1992; Corczyca et al.
Leukem a 7: - %3 Gorczyca et al., Cancer Research 53: 1945- 1- 951,
1993; 1tO0Oh et al ., CeII 66: 233-243, 1991; Zacharchuk, Journal of |munol ogy
145:403é / . .. Cytonetry 14:891-897, 1993; (Gorczyca et
al, Int D akRay Sgy 1:639- 648, 1992. -39

The activity of an [L-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,
25 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; Bertagnolli et al., J. Immunol, 145:1706-1712, 1990; Bertagnolli
et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, et al., I. Immunol.
30 149:3778-3783, 1992; Bowman et al., J. Immunol. 152; 1756-1761, 1994, _
Assays for cytokine production and/or proliferation of spleen cells, lymph node
cells or thymocytes include, without limitation, those described in: Polyclonal T cell
stimulation, Kruisbeek, A.M. and Shevach, E.M. In Current Protocols in Immunology.

J.E. Coligan eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and
-40-



2 ;3 AUG 2005 WD 02/068476 PCTI USO02/ 05684 Assays for proteins that influence
early steps of T-cell comm tment and devel opment include, w thout 73 ays gans
limtation, those described in: Antica et al., Blood 84:111-117, 1994; Fine
et al., Cellular Imunology 155:111-122, 1994; Galy et al. Bl ood '
85: 2770- 2 MB02068YE: Toki et al ., Prac. Nat. Acad Sci. UBRTESOZ0568- 7551,

1991. 5 Modul atory agents identified by the above-described screeni'ng assays
are test ed Mpasyremepprfapnusadnd *&'Fﬂaﬁﬁﬂw%%'!s Scohgpibes, B RpInCurtest Bexesolfiime t he
effi cacy, mn%% 9'E. Bofigan A N1 PpAY.8.1 68 mtwmmdssaﬁbmfbn?&ent

Al ternatively, ﬁ¥atory agents are tested I'n at |east one of the in vitro
or in situ a¥¥94ys described herein. In another aspect of the invention,
transgenic and g I e ' \
Specifically, m gielg )}éhg‘?cpga%/%m @e@ﬁ%@%“?‘é@?ﬁ &he%'? tgbée)la&{ %qg&lgéhégglggc di sease
phenot ype5arellsmenidé mﬂ;outelmntaagm,nh(m ﬂénaﬁbamu&mdadsmehhnw Haaiah wnd Yurids used

her ein, theterm ly altered" s mani pul at ed
geneti cal | y,I“@FlF B?f:Ht"PF lﬁ??oéﬂi@f‘& a"éF’ ﬂg@?cﬁ"ggg égg%r@”éw&odl ng a
protein (a tmma@ri}mnmmzogylnwa dmgéduasokahqtppomqfs A1 96HA Wiles@iao! ogous
reconbi nati on (a gene knockout 15 animal). Preferably, the animal that has

been genet i c¥npTosonte 1891 |d§VaeSrﬁ§Elsé E’le\@ﬁolﬁe‘rzoéﬁ%b]dﬂ?ﬁalni\@m@ﬁ?@l nol ecul es
(e - RVA Tdore 356460089210 lenbdflr oPATPRR) NAL AcHE A &8s Al agnostic tool s,
e.g., to detect t presénce o t|s ues I'n an nflammatory state. 20
Assayi ng 1€f f9é)c29§112938 19832 l\maublaetrmp&mfme aesthumaitlytedéuklanmlﬂmzlzn Rgdmi st or
ant agoni st ¢ T-cell or

t hynocyte pr‘g T gfg"?ﬁ’fgﬁ ¥ [m un? ﬂ%%g};& %an gﬁt I on ?%@262%58 '@Fm bed in:
Current Pr otWﬂe}J mdlmnk,mmwtw.dg% Shithleysal.] ProE N&ﬂ)lAcgﬁhrSm MN.9A. Krui sbeek, 25

D.H Marguligs, .E. vach, W Strober Publ i n soci ates
and W1 ey-| rﬁ?e]rséf" g‘%ﬁ‘cig?%%ﬁf‘g?m?m I?'FHWItI?tSr %@%’h@s rﬁ%‘f’ﬂ Zg "gtrtr‘)siocyt e
Function 3. IGlark, $.€. afdBRhe/ K7, Th mu@ﬂlmgﬂosozﬁnudﬂn@ﬁozb@y Hwebngaﬁaalﬂ@l et al.
J. | mmunol 137 3494- 3500, 1986; Bertagnol]li et al . | mmunol ,

145: 170614 71%0! 11 e @ 15defoha J¥iley and Sgas, $Pr°nt00595\1uM§?5urerﬁﬁﬂh‘af|%l§e amh: 327- 341,
1991; Bert aghglah 'Inter?éukﬁili)-1C1eretianKU@Jnnotaol J(ﬂgrk?’g ?Jsarﬁl7’ﬁ§ner113921n Eayapn et

al., J. Imuno 6-1761, . Assays t oki ne production and/ or
pr oliferati d?romolsmfé@nme@gy d Eqiyl@&hgaﬂi'@@é V<&éIPP55 b?r IRmWilpy and Sagel ude,

w thout [i mfﬁdtgqggghose described in: Polyclonal T cell stinulation,

Kr ui sbeek, and” Shevach, EEM In Current Protocols in Inmunology. J.E
Col i gan eds. Vol Aksayp for3-del.clomg résgorbds to dnligenWwlesh willddSoifis amdug athers,, 1994
and -40

20 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-Interscience
(Chapter 3, In Vitro assays for Mouse Lymphocyte Function; Chapter 6, Cytokines and

25 their cellular receptors; Chapter 7, Immunologic studies in Humans); Weinberger et al.,
Proc. Natl. Acad. Sci. USA 77:6091-6095, 1980; Weinberger et al., Eur. J. Immun.
11:405-411, 1981; Takai et al., J. Immunol. 137;3494-3500, 1986; Takai et al., J.
Immunol. 140:508-512, 1988.

Immune Stimulating or Suppressing Activity

30 An IL-22 modulator may also exhibit immune stimulating or immune
suppressing activity, including without limitation the activities for which assays are
described herein. An IL-22 agonist is useful in the treatment of various immune
deficiencies and disorders (inclﬁding severe combined immunodeficiency (SCID)), e.g.,

in regulating (up or down) growth and proliferation of T and/or B lymphocytes, as well
-4]-



7 3 AUG 20U5 WD 02/ 068476 PCTI USO2/ 05684 Measurenent of nouse and human
Interferon y, Schreiber, RD. In Current Protocols in |munology. J.E
Coligan eds. Vol 1 pp. 6.8.1-6.8.8, John Wley and Sons, Toronto. 731994105
Assays for proliferation and differentiation of henmatopoietic and

| ynphopoi &Q@/0884¢&| | s include, without linitation, thosBCHEERMOSSED in:
Measurenment of Human and Murine Interleukin 2 and Interleukin 4, Bottomy,
K., ‘Davis, s effectpgdhg eyselxiic acpvily ofi¥K eglisapdethergelpgpyptions.n Thesprimmmmsgy .

J. E. e.a.  CobdrigdfficiBdiSn b¥@énelic BPbe Qusda by Qirdl 4.2, HIONE Wil £%2&86h1 oPRfigal TOF ONt 0.
1091 deVries et al it Exp. Ned. 173:1205°9211 1991 Woreau etCal .

Nat ure 336: BEGtieBor maygesulidrasesiseimgune disorgers, Maroepecifigally, infestiols Sci . U. S. A,
10 80: 2931- 2 : . R0d ' r kin 6 -

Nor dan, R %%ggeéﬁ%lr%gn y%&%ﬁ%@%ﬁg’%ﬁ OJm*r%l}}ri:ﬁ(g)rIG(‘%gy. n?. E e.%‘%%o“{sﬁ'gaén eds. Vol 1
pp. 6. 6. 3- 6préteby, of Jiwpresemiiheentiom dncBolive, infEctians bp HIV IepatitBrvititeset al ., Proc.
Natl. Acad., Sci., U S A ., 83:.1857-1861, 1986: . Measur,enent .of human

Pt er 1 e pheRESing HSpbacitia, LEBRARS bap- Tpiria Bp i VR MR TRENS, K o,
In Current dfebho@aligiabin. ARTLHQ bAGIn ishist.uSefal wiedd 4 BEV3t ©d5e imkuny@¥steln Pp.
6.15.1 John WI ?y and Sqn%I Toronto. 1991; Measurenent of nmouse and hunan
| nt er | euki neegerallyraphedesirpbleni.e., ipgthedreaiment of gancegy ar k. S . C and Turner, K J.

In Current  Protgenl® imbitor ROy N -2 StBody) c5iPbd @8RSt anv0l 1 pp. 6.13.1,
John Wley and Sons, Toronto. 1991. Assays Tor T-cell clone responses to

ant i gend0( viitaimmpng fisordern iuigimmyne digordern drascan bpdrepled vuigsprolgin ofdhes ect APC- T

1 int . I : S eal. .
pr ol i  or at | Beiell vl felddSofea ik, dnfifle S RGO MRIMAIE |\ those
descri bed isystemiduppsrtytiRmoitasog leumatoidarthniok,egioimmdndpulmonaky  Col i gan, A M
Krui sbeek, D

H Mrgplies,. E.M Shevach, W Strober,.Pub. G eene Publishing
Associ at es lgﬂﬁ“wtiloéklgf’ﬂlf’lélf%ﬂeésm‘gomf’éﬂ%ﬁ’b’?‘é‘?n%[,tnyrlof’iﬁ{ﬁ’ {n's%h degendenty . \puse
Lynphocyt e disbeeds inteflitis GAgdatiehia Gravisy frakiveass-heavtldidéass iRl dutdiginbid ar recept or s;
Chapt er 3 | nol ogi ¢ studigs i n Hu,magﬁé; Wi nberger et _al., .Proc. Natl.
Acad. sdb fbmmaoRRyS disews, Sudegrowa PEfSpotLdRveriion capgjso bgusef igy
11: 405- 411, yebORHamiBiod} codblitidhs asscbiatdd i) @le., phadreAARA 11359 hhiblBRGre Takai et
al., J. Immnol, 140:508-512, 1988. |Inmune Stinulatin

Suyor essi nggka sl ip thpiroaiment oballergieFAetions ankapndiiaRs. j@;@h%m?s@mm ne
he acti vi D e R b o D o g i st 1
usef ul in timenune seppseion sfdesiendi(molydingrionecampls; pighemaisplontatiph)digyoriger s
e SRR DR EHORE Fppe, (SO0 ) o010 reau o
Using the proteins of the invention it may also be possible to regulate immune
responses in a number of ways. Down regulation can be in the form of inhibiting or
blocking an immune response already in progress or may involve preventing the
induction of an immune response. The functions of activated T cells can be inhibited by
25 suppressing T cell responses or by inducing specific tolerance in T cells, or both.
Immunosuppression of T cell responses is generally an active, non-antigen-specific,
process which requires continuous exposure of the T cells to the suppressive agent.
Tolerance, which involves inducing non-responsiveness or anergy in T cells, is
distinguishable from immunosuppression in that it is generally antigen-specific and
30 persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the
absence of the tolerizing agent.
As used herein, the term “pathological condition” refers to the structural and

functional consequences of injurious stimuli on cells, tissues, and organs and ultimately
-42-



-41 2 3 AL'0J 219 0 5 WD 02/ 068476 PCT/ US02/ 05684 as effecting the cytol ytic
activity of NK cells and other cell popul ations. These i nmune defl tifeéh¢ises
can be genetic or be caused by viral (e.g., HV) as well as bacterial or

fungal infections, or may result from autoi mune di sorders. Mre
specrfrcaW‘ilOZ’qﬁW@ctlous di seases causes by viral, bact BETHPO2S8Agal or
ot her infection can be treatable usin roter n. of the present

i nvention, REPRIEAUSHCSS Pl SNEIEOTEARISPY. “CII‘]EWHI‘W ptimyl] ingludss, butisiobesyi r uses,

nycobact e“ﬁmxtéc?tbsﬁﬂf&fib@wﬁlﬁ)ﬁ)formg&%&fy'(ﬁe %Qaenﬁoﬁusvarngpm phtdges) infections
such as candidiasis. An IL-22 pfotein is al so useful’ where a boost to the

i Mmune syst nfiammatien, antpinraene diserdgesdi- ¢ ahgumataid @rthﬂtlrsmsteh@thrﬁleanﬂﬁm of cancer.
An 1 L-22 i ' f 10
ALt of mmune AN stk Sl hllddor B AR eC HhopEs. STE ddhbiR 2"

protein 6f ¢taneer, :mcmssrnschenmemmmhasmdrmdm,s, efpoptoﬁx,aamnheheahngpmctsisase tissue
di sease, nmnul.t Ie scl SIS system c. | upus t.hemat o r heumat oi d
arthritis, kﬁﬁ erRlTE B@ﬁ%ﬁ%ﬁei}%ef’ ﬁﬁcﬁlﬁﬂ%‘?’f 3H‘er Frloﬁléﬁ?f%%@? syndr one,
aut oi mmune ]Ehyr thlphﬂﬁulatéiﬁhddid nibndewuﬂmd %gulﬁho@b@bﬁs&emglorbnesormast heni a
gravis, graft-vers and aut oi mune 15 tory

di sease. Su%"%&'%?éﬁ%ﬂﬂ%%mo{eﬁﬁ sdﬁé’éfé?ﬂ‘ IVERRAR SR Re E%l#uér ° “e%‘“ﬂ‘éllét‘]F treat
i nflammat ory ﬁQ%éﬂW%s@M%%ﬁ@nﬁ%]ﬁﬁﬂanﬁnﬂew r&@&rse&ﬁfehtm fespdnbe B2
inhibitors are also useful in the treatnment of allergic reactions and
condi ti dRs, vasigehpussorming Ard othqs apthpgenicaargapisaisi (et gram epgativecEa)otther
respiratory tal | e on is
Qoo red (1 noph BRLEI e BIOR or KREL WaBhiS il BlolhE R PRI PHBRLAENITD be
treat abl e uthe pgsent pwcmtmwamfacaorrbngly,aﬁamatattwmduqrmn of t@tmgmhe prot ei ns of
the invention it al (o] ul ate i nmune gnses in a
nunber of ways. Ibog;ﬁ-/\l%ﬂl?re%ﬁ’f)a agthé%“énnm elgt?" %ECVF' '8%08? o lﬁlﬂﬁeﬂ" ﬁ ng or

bl ocki ng anfuhﬂiunmﬁmﬂ@rﬁpgmﬁbmmhnﬂmﬂlynrphogntmm,garfunmons (such w5 fr event i ng

th tion of an i t f activated T cell
b i nhi 91 By eE BN A SRt WO Bt ERIRbHE B oA T Bl ¢

tol erance liﬁbﬁEeﬁEiu's&uaﬂb‘hs Bfiiskue, sldulifﬁﬂm S5 &itdnAhd ih Gef-hek@SRBNSES 1S
generally an activ non- ant |ng$ process which requires
cont i nuous YxIREH ‘éH]B} Fog, gxam P§°§ %38Of'ﬁéelsﬂ‘ﬂﬁ?@ﬁ?‘uémé@’émmd“%l erance,

whi ch i nvol y&se ddtitGioR th QA FESRAMINS ﬁ?ﬁléalﬁrr nﬁﬁ@ﬁé&hmh;ﬂaﬁ& (Eﬁéc'tién of S

di stingui shabl e from i mmunosuppression in IS dgenerally
ant i gen- spetbe frausplants yotlmtbroggmt@remmn@n@@mmgn bDTtCHéB fablowed by iy agent has

ceased. )P ohhiR0akdn b SIAREE GAMIAE THARARLEALES Phokbfe WiEh OF 2 T

cel | response upon reexposure to specitic antigen in ence of the
tol eri zi ng iabbns or bﬂmkﬂmadmuef nB7 ﬂmmartcran‘t{gan with g ngtatal Bgamd(s) ¢ron" refers
to the str ui(l;r;[nlill{n% lcelilsrt(sjuch as a soluble, monomeric form of a peptide having B7-2 activity alone
or in conjunction with a monomeric form of a peptide having an activity of another B
lymphocyte antigen (e.g., B7-1, B7-3) or blocking antibody), prior to transplantation can
25 lead to the binding of the molecule to the natural ligand(s) on the immune cells without
transmitting the corresponding costimulatory signal. Blocking B lymphocyte antigen
functiorl in this matter prevents cytokine synthesis by immune cells, such as T cells, and
thus acts as an immunosuppressant. Moreover, the lack of costimulation may also be
sufficient to anergize the T cells, thereby inducing tolerance in a subject. Induction of
30 long-term tolerance by B lymphocyte antigen-blocking reagents may avoid the necessity
of repeated administration of these blocking reagents. To achieve sufficient
immunosuppression or tolerance in a subject, it may also be necessary to block the

function of a combination of B lymphocyte antigens.
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functi onal consequences of injurious stinmuli on cells, ti ssues, and or gans
and ultimately -42 WD 02/068476 PCTI US02/ 05654 t he consequences dnittheds

entire organism Such injurious stimuli includes, but is not Ilimted to,
infection with a foreign body (i.e. bacteria, Vi rus, fune and araS|te)
i nf | anmat MEHZ8H7Si nune di sorders (i.e. rheunatoid artREFPPERA0S

osteoarthritis I scle ast heni a raV| s, inflammatory bowel

di seases, di abetﬂtIe ehlg'gﬁ’ Ofé’ﬁﬁlcﬂfé’f)@loglg?gwge@md%ﬁ@é tmﬁ@'@’raﬂgf”ésp? Schemi a, acute
phase respoRfRten GHTPAIDShiSbe WA 3R lahidt] ROONSHEESe pre@ldRVaTeElaty in

met abol i sm_oxygen free radical injury, atherosclerosis and allergies. In a

particul ar BB Bramplestof, aPRIGRANG YStGIa Phish e bysed istudagliopenaipeardiee nor e
activities ghadfital h@&nag%@egh&%eaaé ishii ESFRAEd MYRLE b P IMich BBl 1! 10 the
treatnent of sepsis sepsis 1S a out of ‘contro ?Yammtory
responses ofsséfp axnmneslpmnwnpwwsm déffsats opGTLAsIgision 1ant¢mstnhevo gat hogeni c

or gani sms ( t S bl ood or
ti ssues. Ag%ersi?nbeg H?’Fg"b‘ﬁ‘% ét?ﬁeﬁgcg]%?e%%’ﬁggoﬁﬁ l(L&Q?Eé 1Ituécau 3’:5 % < TI\{E}‘ﬁ'e present
i nventi on cAcad. ma.mrpdksﬂ:glmz ]atl()ﬁ(maz)e It hdditiongl otincunodeds afe!WHD (ﬁabock I n

?ng:{]?{)ngnbﬁgﬁl%’g%ﬁggaﬁm"?% “1“? it n%f“(%‘rf@%%kfi&lf@ aPR- |Sg€ﬁ$—f)ant ons (such

as , for 15used&idetetming fhe)effelt i blocRing BinpRdyldi aghizen@u@hioh Ok the synt hesi s
by activ te(qu cells, will be useful In situations of tissue, skin and
organ tr velqpment ghthatisease- graft-versus-host disease (GVHD). For exanpl e,
bl ockage of T cedibekingimiif éi&'l“uﬁéh%hl|nﬁyra%§%bihefdﬁeﬁtﬁﬂﬂ$&€ful fdralitmgdest ruction in
ti ssue transpl antation. ically, "in tissue transplants, refection of the
transpl ant JWoimppe diseagest M@hmir@@urﬁefbisgciﬂr& are the gesult of wapproRsipteT cel | s,
followed bcaiefl of RN GRALIAN, LBy SASKLRADa WAknIafiaplRNt . The

adm ni stration of a nolecule I nhi ts or blocks Interaction of a BY
| ynphocyt e Hnducgmnoiwytdhnes mdrmqanabodiqsgmobr(eé)n theypathotngyned thﬁedlmse@s uch as a
sol ubl e, 15O nngthe %tWa&(gn @faﬁ%%act‘ii\f ’P&\ﬁls gﬁy?eéduﬁe S}Cetlllm\frllatté/ di

in
conj unction W nmononeric Tormo i'ng an agetlwty of anot her

B IyrrphocyﬂymMst gelmigistragion oﬂ%agantsBVlﬂajbIoafk dmlstttrmklauitg] of Tt dehobhy ) | pr| or to
transpl ant a‘ﬁl on.can 25 of the nol ecul e .to, atural

[ Gand( ) GHTRiRE hsARE HERE st s ot B HSEHs FEA e Eu ol
costi mul at ofe}t abtivaAion andPr&elii predBiion ¥rRAGIECRIS 0 T @8iNderfved 6¥tbKifes! n thl S
matter prevents Cﬁtoklne synthesis by imune cells, such as T cells, and

thus acts a¥highcan NoR it (B dispase PWB?%O@Q?“‘Q?% blagkingeagenis MUl at i on may

al so begps qh&ﬁcelaargenlsﬁeﬁl%maase &mtoTea@@é PBeells MBRVul MG REgh@er ance in a
subj ect. Induction of | ong-termtol erance by B | ynphocyte

ant i gen- bl oekstrigpm @agémsg Theethgasy af blnekingseageaistin preynting pealiesigting

adm ni str at j efmGhind &gﬁﬁerF!:ﬁ%'dagmﬁﬁ@@ﬁﬁﬁgjsa n&f&e@ﬁ%&l’@mﬁ 'ie%%&i Stfithal

I ni munosuppressi on or tolerance 1n a sub It may a € necessary to

bl ock the mhedelstdf bnmen agoigumine disedson Examples ywblldgugmee expefigenial

autoimmune encephalitis, systemic lupus erythmatosis in MRL/Ipr/lpr mice or NZB

25 hybrid mice, murine autoimmune collagen arthritis, diabetes mellitus in NOD mice and
BB rats, and murine experimental myasthenia gravis (see Paul ed., Fundamental
Immunology, Raven Press, New York, 1989, pp. 840-856).

In a particular embodiment, IL-22 inhibitory agents (¢.g. blocking agents) of the
present invention can be used to treat autoimmune disease, in particular, lymphocyte-

30 mediated autoimmune diseases, associated with prolonged acute phase responses that -
persist in the setting of chronic inflammation, such as rhenmatoid arthritis, osteoarthritis,
muitiple sclerosis, inflammatory bowel disease, diabetes and Systemic Lupus
Erythomatosis (SLE), atherosclerosis and allergies. In such a situation, persistent

elevations of serum amyloid A protein may lead to deposition of this protein in the
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-43 2 3 AdG 2. G5 WD 02/068476 PCTI US02/ 05684 The efficacy of particul ar
bl ocki ng reagents in preventing organ transplant . rejection or C%/HQUE% b
assessed using animal nodels that are predictive of efficacy in huimang .=
Exanmpl es of a pro riate systenms which can be used include all a enei ¢ cardi ac
grafts i n"W&i2 ﬁg xenogenei ¢ pancreatl c islet cell graft¥%PH¥te, both of
whi ch haveben5u dto exap essive.ef f.ects of CTLAAIg
st on pr ot Biedin ) Fys e SR hEE of FPUBRBUROTFSRRER IS A o

257: 789- 792rhAG3 A mamghemrdfnan @i thaform dPFiBAls (Bt B-plefeadheebtinchd®A.which
89:11102-11105 (1992). In addition, nurine nodels of GVHD (see Paul ed.
Fundanent al canimigifese yith normal Brsupfungtion (i nyasiudial qangactionnglopamlaga7) can be
used to det@idkds. The, ﬁﬁﬁbﬁﬁ?g o?Elo@lhﬁgﬁ, @Qpn%dﬁdﬁ@?%ﬁéﬂaﬁxpi’é‘%} Qﬁéhufa}iﬂﬁgt' on in
vivo on the 10 dével oprment that di sease. Bl ocking antigen function may

al so be f5hemb@dnqaeaﬁlwtqusfeefaswtefpbasetr@aémm Aryl thangfqyt pievens thgiosaursoes of Many

aut oi mmune gi cﬁ s are the result of inappropriate activation of T cells
that are reactive agal nst self tissue and which pronote the production of
cyt oki nes and alimpeguiation df @santigemfuneibni(prefetablyaB hohpigyytofntiger di seases. 15

Preventing tivation.of autoreactive T ce r elimnate

i sease oy BRSAE o K er e s P SRt Geske Bt o 5 et EG BemBrat s on or T
cells by dupegition®f nm&mmgpohsegamba intiRfesi bihiaingtnl xiFpiORMMmeant i gens
can be y ed to inhihit T cell, activation and prevent production of

aut oant i!BodieeRongsor¢liciting anfattial ignyng reReRes Forgpmplecephatdng anJBMpes i n t he

di sease proggwase thddbl gmdngas Qh@ﬁ&dy%nﬁgaﬂﬁmnme%@m dA5Ed G viral

anti gen-specific tol erance aut oreactive T cells which could lead to

| ong-term infectier In pddition systimie visd disyases ek pcigBiyenat, the epanmongoleagfent s i n
preventi Ng Geebalihih B AER b Am A HOKSIPLS iffiidg itk 87 1 ned using a
nunber of well-characterized anima nodel s of hunman aut ol nmune di seases.
Exanpl es i damﬂ@ymtlmsmca%nt aI aut oi mmune encephalitis, systemic |upus
erythmatgsis in 3 i mmune
col | agengart hri tﬁlmsgh{ %1 {égqparr@ |tnﬁ¥ﬁ%£%¥%8®am%qn§@r%&§p%lég muri ne
experi ment ay mmaslnmé’weﬁs fgmmﬁieqaa(iam,e:oﬂimﬂlatmg the FoelBaneinoarith \hmdrunol ogy Raven
nni b tory Sgetetel APAREERRE R Bt A Mo OEe iR i 2n be
used to tr &aﬁun&ﬂﬁt@ymaCkIOBlBRSIEpndemfﬂ&rﬁr(tsemthﬂrenud)rymﬂlhem;tbcﬁmn@%mdI at ed

aut oi mune di seases oCli afled Wt proI O?‘?{B&Ofa‘“gﬁ ase.responses t hat

persist in YHeadped F&fe infopepRtiEn; “Pf'?’é‘ﬁh'ﬁ%“ﬂ

arthritipg, R§jofeswolildHeitdisolaf@ihfettd &115 eﬂoﬁfmhgm tratisfeditABh Yith el di sease,
di abetes and System c Lupus Erythomatosis (SLE), atherosclerosis and

al |l ergi es. acifl engedingya proteinyefi tmreﬁsgq-lgyeglpgﬁgs escribed herein such that the cells

express all or a portion of the protein on their surface, and reintroduce the transfected

cells into the patient. The infected cells would now be capable of delivering a
costimulatory signal to, and thereby activate, T cells in vivo.

25 In a particular embodiment, the IL-22 molecules and/or modulators of the present

| invention can be used as a vaccine adjuvant due to their ability to modulate the immune

system. For example, the IL-22 molecules and/or modulators (e.g. positive modulatory
agents) of the present invention can be co-administered with a potential vaccine antigen
in order to elicit a nonspecific inflammatory immune response to the potential vaccine

30 antigen. Such vaccines can be directed against a foretgn organism (i.e. bacteria, virus,
parasite or fungi) or a tumor antigen. Moreover, such treatments may include, but are

not limited to, gene transfer with 1L-22 DNA.
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el evations of serumanyloid A protein may | ead to deposition of this protein
in the -44 23AUR95 WO 02/ 068476 PCTI US02/ 05684 interstitium of tlys]sAJQ37n
conditi on known as anyl oi dosis. The deposition of serum anyloid A

tissues is often in the formof fibrils rich in n-pleated sheet structures

which cafQ¥%$4¢re with normal tissue function (i.e. KyHYaHFEH

contraction, glonmerular  fi Itration). Thus, inhibiti n? or blocking IL-22
producti on, for Asdsadhereinghe ermcimmanogenieily-BIemsnting dcTedsheHengg t op t he

acut e phase;jiRRtidQBing ARImHMRESRhREE op@&\e%pﬁe mevaeaﬁyag B8t to sy | Oi dosi's.
Upregul ati on of an an% gen function (pre erably a Bl ynphocyte antigen

function), wcxaemhmbsmoe@ﬁma@ul ating i mune responses, may al so be useful
in therapy. Uprgapladi, ch:od gngslah%&%ﬁﬁéfﬁaﬂ oPSntlgln I’Jﬂ@m{ or m of

enhanci ng an existing i onse or elicirtrng an 1ni T al i mune
response’ F@refmldyrﬁl Igmpmwhlamnhgag fancnm)rm nesful iretp indsetidntof dwngdr imtmunigy.at i ng B

| ynphocyt e e unction is.use a i nfectiaon
addi ti on, f P éfigr' gfrc%}n%.éré{:éggmgﬁlgﬁlpgcgn %u?u"éunzrﬁwr‘}%#éwm&ﬁ%%mm)d and
encephal iti tsan@icgtbﬂ wirh aabtleiviaait efcddingtahRaadng pepsitie oftthe presednt mbdritich admory f or ns

of B | ynphocyte .antigens stem cal | 15 Al'ternativel ti-yjiral immne
responses ¢ dBBmétﬁrﬁgfﬂ:%ﬂ‘f tt&r‘?v?rﬁ?rﬂ%iu sReciis plerapce lf‘gtﬁo‘\'}{’} cells from

the pati entdeskR@s tefthétden Gart lbb&rz[ﬁsi%@tladl & dxPre¥d 4 dotnbatiBn ¥f ;se@hdesapbﬂ gen- pul sed
APCs elther expressing a gep g de of the present invention or together with

a sti null8t f*pmoplsy wmer cells ¢ fopagatiens CE# be transiseled entive Wilke i on and
rei nt 1 0dUC] ki bbtor kil ARGk o aGEDIE Hh @B DRLIRALh A atonOt her

met hod of enhancing anti -VI 20 ‘'responses wou o I solate
i nfected cedtligcenjunetion wahaemtldeham&%&thkeIa@tmlmaml{oaB?nﬁdikea@mtacirhb encodi ng

a protein Otirangﬁ&ecw ﬁ?)?géllsigfbvlt%ﬁé‘;eg th?e%‘E{o xﬁs%ﬂ &8@‘?{;&0%9&@ Byed e cells

express all ern t relntroduce
the tr ansf emtthel surfaeé ofshe mimsfected cglht Almnanva]lyegma flecipe techeitphes cawbd wediow be

capabl e | iverin Iato signal to, and thereby activate, T
cells if g ?%W’ﬂ&a\:%gcfrgfaﬂﬂu B"dl ment, the |L-22 nol ecul es and/ or

modul ators of th&le@fe@é‘rﬁﬂbfthb@&[ﬁiﬂ'&bﬁtﬁe‘fa&@erhmvﬂﬁtﬁﬂrﬁﬁmglt}w&@@\hﬂrﬁbf&(ﬁ uvant due
totheir ability to nodulate t i @ystem For exanple, the IL-22
mol ecul es aAXBPBICYIFCHEESH D PR ﬂ(ﬂémgfaceﬁémcttw oo BAViER P NECESWRE s) of t he

present [ nV&Qﬁmﬁlﬂu&ﬂ'lgﬂaﬁtoqoceﬂgfﬂ 1Hﬁ&%@"1&5@ﬂ%sﬂl’hmﬂ 1H:ﬁhﬂéllrds§énsé/§g%ﬁisﬂﬁe antigen
in order to elicit a nonspecific inf ammtor%ld mrune re5fonse to the

potential Esshesied tymos pellsgimaddiipnptunge eqlls sdichdeckMHE dase | gdMHE£la58t a

forei gnagr of HoRddhit, o?whﬁﬁﬁl%'r@exgx‘ébsr é&?ﬁcmnpﬁhéﬁftstﬁ' NPHClc44381 or l\@HC%latséjm)r
antigen. Moreover, such treatnen include, but are not limted to,

gene tr ansf]émohcplns fcan eptranfacted with nuclelc acid cncodmg all or a portion of (e.g., 2
cytoplasmic-domain truncated portion) of an MHC class I a chain protein and 3,

microglobulin protein or an MHC class II « chain protein and an MHC class II B chain
protein to thereby express MHC class I or MHC class II proteins on the cell surface.

25 Expression of the appropriate class I or class II MHC in conjunction with a peptide
having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T cell
mediated immune response against the transfected tumor cell. Optionally, a gene
encoding an antisense construct which blocks expression of an MHC class II associated
protein, such as the invariant chain, can also be cotransfected with a DNA encoding a

30 peptide having the activity of a B lymphocyte antigen to promote presentation of tumor
associated antigens and induce tumor specific immunity. Thus, the induction of a T cell
mediated immune response in a human subject can be sufficient to overcome tumor-

specific tolerance in the subject.
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-45 7 BU S 7J35 WO 02/ 068476 PCTIiJS02105684 As used herein, the term

"I munogeni ci ty-augnenting” includes enhancing and/or increasing the

i mmunogenicity of, for exanple, a vaccine, as conpared to such yagginesin
t he absence of IL-22. In another appllcatlon up regulation or enhancenent
of anti geWFENEH b 5 (preferably | ynphocyte antigen PEHE¥PGMP i s useful
in the |ndqgt|0n of hgnqr ;gﬁntty Tunor cells (e.g., sarcoma, nelanong,

| ynphoma, | , carcinom) transfect ed with a nucleic

acid encoding atad A proen, BERbHElGoOdan a6 bP LEBAH tegulARINaRPoidNandDe

adm nistered to a subject to overconme tunor-specific tolerance in_the

subj ect . | feongsgugntiygin ﬂterraeafr%ﬁ%?f pgleid eahﬂwbmfiﬁéhéqf@@@as -tRyep psrgind o
conbi nat orbu% giPRRLAWE S supBbrt &Pcdras@rmlnﬁmg LANTB ofCralibSadpBidehitRl hEL™M @ pati ent

can be transfected ex'vivo'wth an” expression vector directing the

expr essi &n indicaesioynlyatenhinvegwiatiBg homptbiadestsc - gvlmS\}Ppartmgéhe growthiand conj unct i on
with a pept / y. The
transfect eolJ r&ﬁﬁ%@%%@ eFl rbéﬁ bt%(r:]ctg lBﬁ/e (ﬁ%j &{'bl Oﬁth(%{hlr%ghse?ﬁthr]]éséxpr essi on
of the peptthetelsy indinatingatibty; foa exangile, hmweatmgmea'foms;am:rsairlforuéémer natively, gene

t hera t echni ques 15.t0 tar transfection in
o e peRudER G eRGeR i rasnieey RalFhialoht PRivRe e g t ne
activity Ofpr&uﬁors|ahﬂ7©hafy‘mhﬁd adils] ﬁ@tﬂﬁpﬁ)}un@ﬂhd glewmﬁmlf&ﬁndnm niyeloid cel |

provi des_t he _necessar costipul ati on signal 2| ls églfl nduce a T cell
medi at ed0i FElihRch é%%raﬁg%cyacaav%@mcw@sm\a?g &t@ Sd“'i‘ PVIty)y addi ti on,
tumor cel | sis¥fi, €t ekdfiple, McorihiREsn Witk Ehd¥idthefdpd3s préVert br M &lédaent Or whi ch

fail to reexpress suff|C|ent amounts of MHC class | or MHC class ||

nol ecul es I&‘éﬁl\‘) wpteﬁ%wsﬂwwﬁvs the 2rRyah @?ctprabﬁe@ueﬁe%rmabarawteéuan% portion of
(e.g., QBhARY L1 Ly iRt kretnedtof Valous o a chain
protein an g n?gr%gﬁmou I nprot e@ﬂ)r%?ﬁlﬁadmé ceggos Il ‘g chai n protein
and an MHC dasoams surh asthroivdioeytopeniat aidrgenaraliyhior edsyin plape efss cormdinedngass | or MHC
class | kcpr ' n.et.he_cel ﬁém appropriate

cl ass | k%r tcs:)ﬁ’ﬁgeg& Fﬁnﬁgﬁj@%ﬁ’nﬁg}gﬁjﬁ%ﬁé@&&rﬁ tgég 51%13#&3 I(‘)‘I"l)'nna(;\jfeng the activity
of a B Iyr’r]:lienmgopa?emstérgeﬂls(vﬂngl are Bipatlle oﬁﬁatﬁnn@%—a’ﬂy ahdallefabe gbote-cel |

medi ated i nmune r nse. nst tr ecte nor, cel tionally, a
ot encodmeoa TR RBE AR R hEr A Eha e LY iy BRps R Poiln e
class || ashgededs(©6th 28 HidkECastal fwtbdaﬁtﬁtf@splmardnaﬂﬂuumhglvvhhoﬁan al so be
cotransfected with {3 DNA encodi ng a 30 peptide having. the activity of a B

| ynphocyt e HH{aUgRAP aﬂcmnsw&a@daﬁr@wmah'eqcaﬁn%ﬁe%%bmurﬁésaaéveafl%ﬂl anti gens and

i nduce HoIMEpcpRREAS Ihe steRTBEN boparthitdBpost ﬂ?ﬁdﬂaﬂ&h‘éﬁehﬁﬂm Ipy &itherGRWivo ofedi at ed
I mmune response in a human subject can be sufficient to overcone tunor-

speci fic t cFefgibe. ingoniprction with bpne marrow transplantation or with peripheral
progenitor cell transplantation (homologous or heterologous)) as normal cells or

genetically manipulated for gene therapy.
The activity of a protein of the invention may, among other means, be measured
25 by the following methods:
Suitable assays for proliferation and differentiation of various hematopoietic lines
are cited above. ' )
Assays for embryonic stem cell differentiation (which will identify, among
others, proteins that influence embryonic differentiation hematopoiesis) include, without
30 limitation, those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller
et al., Molecular and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood
81:2903-2915, 1993.
Assays for stem cell survival and differentiation (which will identify, among

others, proteins that regulate lympho-hematopoiesis) include, without limitation, those
47-



-46 7 AUG 7_uu5 WD 02/068476 PCTI US02105684 Hematoppi esi s Regul ati ng Act
vity An | L-22 protein, or nodulator can al so be used to regul ate

hemat opoi esi s and, consequently, in the treatnment of nyeloid or 2Rykphdid

cell deficiencies. Even marginal biological activity in sug)(;)ort of col ony
form ng cNQYEM7Gf factor-dependent cell lines 5 indi cBEES2RBvenent in

regul ati ng hensmt gpoi . esi e g. 1Ln supportin h r h. a roliferation
of erythroi Sg?q’&ag'hiﬁ%ﬁlﬁ%%lﬂ"ge %ﬂl%ﬁjmg‘]““g Ws@gﬁFﬁﬂ%m%ﬁﬂ%ﬁﬁ@f cyt oki nes,
t her eby indHé‘iﬁ&tbﬁtﬁetitt(:l'élliF‘].tlyI. Ff"egl_in@_}(éllai}ﬂeﬁs. VioD ﬁb.rmtzsemay-mrm@neiw as or for
use in conjunction wih irradiation/chenothera o_stijulate the
producti on &¢keMyt ho6: ﬁ“%‘?‘@&&ﬂs Qc- Qﬁb/@ﬁd-éﬁy&mé%@érﬁ%% P¥:supporti ng

the growt h pafiiRE RlmdiSioRiic@BloRY foMMfizREIk with Kih plifdiiive PSteliA NGB, €S and
nmonocyt es/ macrophages (i.e., traditional CSF activity useful , for exanple,
in conj uﬁctl-lémnwwﬁddh&n@{- In &ty of Hepaienaieric Gatlst R & direshenys elpheeds. Vol

nyel o- suppr: £ QR t r h Ol i.on of
magakaryocyﬁg?5 gg’dWh@oE%ggﬁcré’rﬁ%Y%ltﬁ&?%lqé%élt\lg%g ﬁgéléﬁ;&ﬁﬁvﬁ? ng prevention or
treat nent oHematology22:333a35), £994; Golshdestbae ares frmingscetl ssayyiRiooptacie,/R.BE, and

andior i1 sk PR R R THrOIRE ek B Ao R BRLER ¢ stem
cel I s whi chinal, dedapaR] NY 0f994PLdigitéieh Bode BiastoRrRalnged inGlie fré@n@luf¥eomarent i oned
hemat opqieti¢ cells and _t her foahg find ih rapeufic utility in various stem

cel | dilor%ts-sPpiseh Ea Dexisp e T i eiffuse oAbl emaienoieis Siedh Rk i on,

including, medmhepler all édd VAL pP163-8P, hlcy LiANRE], NedbrR A PXiW848longoCt ur nal
henmogl obi nuria), as well as in 20 repopulating the stemcell conpartnment
post i rr adi @ gHuEHaitstREeelassay cFutheeland, BLI, [n, Guitire ofilemqqnpiaric Calls. Ry

conj unct i ongdKhby, _lapa.eedgavsll .ﬁﬁﬁmbﬁn?%iésomcgkewﬂ')\f&k,w.i fbgral progenitor

cell transplantation (honologous of heferofogous)) as normal cells or
genetically mani pul ated for gene therapy. The activity of a protein of the

inventi Qe MAYae AQLbgy means, be nmeasured 25 by the fol |l owi ng nethods:
Sui t abl e ams%@p‘rm—ﬁerati on and differentiation of various

hemat opoi eti c | iApsteiresfahepresdt inanien alésmay baveatiligrib cqroposigions ened 6wl |
differentiation (which will identi anon ot hers roteins that influence
rbryont ¢ ceppariifbeaPrd Seomtiiioiiol nor b bl miheipeeRbRbS AR ¢ ot on.

t hose descriohedurdhicalighmd sisvne edpatand@platénsent, Bh@d Iy trddomdat bf Blodls, 1995; Kel | er

et at, Mdlecular a ({IﬂCeI | ul ar Bi ol ogy 13:473-486, 1993; M anahan et al .,
Bl ood 81: 28¢%° Wet¥93. Assays for stemcell survival and differentiation

(which wpl | i demn projein @R resent invention, which induces cartilage and/or bone growth in

circurmstances where bone is not normally formed, has application in the healing of bone

fractures and cartilage damage or defects in humans and other animals, Sucha
preparation employing a protein of the invention may have prophylactic use in closed as
well as open fracture reduction and also in the improved fixation of artificial joints. De
25 novo bone formation induced by an osteogenic agent contributes to the repair of
congenital, trauma induced, or oncologic resection induced craniofacial defects, and also
is useful in cosmetic plastic surgery. '
A protein of this invention may also be used in the treatment of periodontal
disease, and in other tooth repair processes. Such agents may provide an environment to
30 attract bone-forming cells, stimulate growth of bone-forming cells or induce
differentiation of progenitors of bone-forming cells. A protein of the invention may also
be useful in the treatment of osteoporosis or osteoarthritis, such as through stimulation of

bone and/or cartilage repair or by blocking inflammation or processes of tissue
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others, proteins that regul ate |ynpho-henat opoi esis) include, w thout
limtation, those -47 23AURU5 WD 021068476 PCT/ US02/ 05684 descr%?%ﬂni R
Met hyl cel | ul ose col ony form ng assays, Freshney, MG In Culture of" "W 2505
Hemat opoietic Cells. R 1. Freshney, et al. eds. Vol pp.. 265-268,

W | ey- Li s¥O Q68476 Neww  York, NY. 1994; Hi rayama et al ., PEVOROZOR6S¢| . Acad.

Sci. USA 89;5907-5911, 1992:  _Primitjve hematopoietic. colony formng cells
whth high pIeORHHER HOIE T AP IeoR N PEaD: 0] meSiots 5 BRABIS R A i n
Cul ture of preeméegpoietic Cells. R 1. Freshney, et al. eds. Vol pp. 23-39,

Wl ey-Liss, Inc., New York, NY. 1994; Neben et al., Exg_eri nental Henat ol ogy
22:353- 359, 199ANotEhHEARESDHdisHiedegeneatianAstivip) thatsaa b atirbuishlede ther, R E. In

Cul'ture of eRRtARR Riskht ifRhlich is Bnbon/fifARNNSYmaikh. &l proRESof MPreset: 1- 21,
Wley-Liss, Inc.., New York, NY. 19947 Long term bone marrow cultures in
t he pr es@ndaventioswhichapdupes lerdandigagpaidike éissue pr othewdissugrformptiomind Al len, T. In

Culture of k L &t I . , . . 163-179,

Wi ey L o5, TEURUBREL Ehi sffhdsdie i yorrFISAE el hofensc i e HPURE C 20

assay, Sut hesdoardligdheit tehns, defdrinities and othgreridop or kgamenGllfdcs.in Ruthans akd eshney,

et al. eds._ Vol | 39-162, Wley-liss, Ingc.,.. New, Yor NY., 1994. 15 Ti ssue

& ot Acti APy, SBE AP paition Spldike RbuERBHIRE BB ndtR e i ity n

conposi t i ongotemanhylare plopMdactic ase in pigenting Adadade, to kdngamatigampst/tissuear ve ti ssue
regeneration, asv wound healing and tissue repair and

grow h |1 ,as _ far g
repl ac eﬁé nt VelLasdss 1 thenpre éﬁ%ﬁ%‘iﬂ“ qgf"“ﬁ?ﬂ rdigament o bonghr othepfisgesggnd in o9 A

protein of khfrik ®RFRRto AU IRAmeMHsGR. DRRUEEEndd/idamBaifikefdduer bone growth
in circunstances where bone is not normally formed,” has application in the

heal i ng of fopmrsionindieed hyescompasiten ¢fithaprescatifgption eonyitmiestia the sepair®hins and
other ani "Br{oﬁ%enﬁh‘l?ﬂalﬁ‘nﬁh&l%@&,%} gfﬁ@r t@ﬁﬂﬂn‘i‘;}‘ kigﬂné'ﬁt BEFRL S bk oﬁélﬁ, ddnHYse ntion may
yla sed as wel S e

have proph ticuseinclo open fracture uction and al so
in the i nprabseaefii] mabinptic plaste sirgene foabitjcbinentor rdpeir oPBnduy ar ligamenfsor mat i on

| nduced By ) BRHEAGRRIE 1R AR RN SRo kS A SRANT o HersOBHRRLL 2!
trauma i nduced, Or oncol ogrc resection rrnduced crani of acial derects, and

al so i s useflighmém-faasnedells, sfinakte growthrof engon- Ar hgaeat-formingtchilss indosent i on may
al so be used_in the treatnent of periodontal_  disegse, .and in ot her tooth
epai . pr ocliergiaigy of pragenivrs ofenion: svbsametfouting FlltnuiPds #0 &F  r act

bone- f or mi ngnddalligamertt el piogediotsdxviaffolxemenr hatwitd gffeetidste fpair.NTuCc e
differentiation of prqogenitors of bone-formng cells. A protein of the

i nvent i on RIPPETIEeNs o the Juspin sy alpebects {Wélmtff'@fm@éf’%fsb@fiwgi Q3

ost eoar b ithirel syhbfothedsid biheOadbn ok ligathedt H&FEetd fTheROMBosiitshs Bfay GRHT I | age repair

~or by blocking inflammation or processes of tissue . ) )
include an appropriate matrix and/or sequestering agent as a carrier as is well known in

the art.
The protein of the present invention may also be useful for proliferation of neural
cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and
25 peripheral nervous system diseases and neuropathies, as well as mechanical and
traumatic disorders, which involve degeneration, death or trauma to neural cells or nerve
tissue. More specifically, a protein can be used in the treatment of diseases of the
peripheral nervous system, such as peripheral nerve injuries, peripheral neuropathy and
localized neuropathies, and central nervous system diseases, such as Alzheimer’s,
30 Parkinson’s discase, Huntington's disease, amyotrophic lateral sclerosis, and Shy-Drager
syndrome. Further conditions which can be treated in accordance with the present
invention include mechanical and traumatic disorders, such as spinal cord disorders, head

trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies resulting
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-48 2 3 AUG 2f1 & WD 02/ 068476 PCT/ US02/ 05654 destruction (col |l agenase
activity, osteoclast activity, etc.) nediated by inflammatory protc}ﬁsg‘ﬁ ane
Anot her category of tissue regeneration activity that can be attri é’“?o
the protein of the present invention is tendon/liganent formation.

A
protein o¥4¥EH/bsent 5 invention, which induces tendShFPFGdNERt-1.i ke
hormal 1y 1 aF g Ghemiithy o o inBfioa fhefagleS WG AR BE Bp AL Foii plein G arreny

tears, def oheinvegimnand ot her tendon or |iganent defects in humans and ot her
animal s. Such a preparati on enpl oyi a tendon/liganent-1like tissug inducing
protein may hav rﬁ?‘ﬁb?ﬁf‘%&via'&‘%ﬁ%¥ia&gﬁ?BVS"HF‘? H'@"H’gﬁ??&%r qréas{eéﬁﬁgﬁes | i ganent
tissue, as fba-Hemtidg Wuntls Snclulide \RitHolPlAYRMn hiesid MBerd uldeRNHQRIR Willgament to

bone or other tissues, and in repairing defects to tendon or |iganment
tissue. Pe Yierudarinsniisieney, gergicat andiematicsyeuads, pad thadiken | nduced by a

conposi tion of the nresent dprh%}‘ﬁgﬁ?%n 9196‘%}&5@&5&?\? goxt %tﬁeljée e'gr of

congenital, trau I nduced, er tendon or e ts of other
ori gi n, andegeneratibmsof ailes tisdues, suchas mppioinglulatg, for sxangde, paiaeasdiveachment  or

repair of t. ns,. ] S sithons. of .the pt nt invention
nmay provi dég{é%%gm?éeghénkgﬁt% (i%téheg?'g’iénl;{ga? gsﬁg;éﬁl_-’ s‘f)erle?%]ioégﬁglﬁ‘ft}-a g?’ %%ﬁlar cells,
sti mul at e Jireidingohsduianehadothetinm) tigasyenfor promuting theqdrdveth of cully e@mprising

differentiation of pr ni t,ors o endon: or . liganment-farm cells, or

i nduce gbovﬁlﬁh Bisues, Eﬁﬁgﬁ?’tﬁf‘aﬁfﬁ% 4 eqaf‘ge BY "ﬁfbétbfgirﬁrt“&dg{ag%" iRR°%%r return in
vivo to ef fegting tcsBld6 doapditssue TR geRpdiR 08 iptdt@n 6f BE ifvBfidn MG lido@RhiBRY al so be
useful in the treatnment of tendonitis, carpal 20 tunnel syndrone and ot her

tendon or |3NERRENTaYErBcts. The conpositions may also include an

appropriate mat g proRidfe HERHSHIAibNMap SI8Sbe @Bl fdr LI prblectfbh drS Wel | known
in the art. The protein of the present invention may al so be useful for

prol i f er at iTegenemtippanddreatmeat piJungr liver fibresie rperusiominiry ingitieusiserer ai n
tissue, {k. d%QﬁdiﬁJﬁ@rﬁﬁﬁﬁé ﬁgﬂltsyg]grpﬁgggomg d?rﬂé’ge.25 peri pheral nervous system

di seases and neuropathies; as we mechanical and traumatic disorders,
whi ch i nvol ve dduye prefeaxed embodimanththe present invantion inesgd &or theedetngodelingwefr ve

ti ssue. Morg,s i fical . a pr.otein.can be used i . t.nent of
di Seases ortg eyl e 0N el e 00 1B AMERET. o
i njuries, penepterdlepitelitiapaiciy trptoxihaaatulzed theddidnepat hi es, and central
nervous system di sease such as Par ki nso&'ﬁéi .di sease,

. Al.zhei , 0
ot Thet onee Ol ALaEEm R PR ETIaR Bl cedildPUmp@otng o TYIGISES ooy

syndr oneg Riiffébiati6® oitiskued A8scyibédCdboseifior PrekiR @t tRbues Br tig X d@fift@bivihg h t he
present inventiagn jnclude nmechanical and traumatic disorders, such as
spi nal cor dh¢igeBthitissuehdesaribadahoNes and cer ebrovascul ar di seases such as

stroke. Peri pherglk aQR4ty 8PRpidbteBSor tRSHbEntidH can be measured by methods known in
the art. Some of these are described below:
Assays for tissue generation activity include, without limitation, those described
25 in: International Patent Publication No. W095/16035 (bone, cartilage, tendon);
International Patent Publication No. W095/05846 (nerve, neuronal), International Patent
Publication No. W091/07491 (skin, endothelium ). ’
Assays for wound healing activity include, without limitation, those described in:
Winter, Epidermal Wound Healing, pps. 71-112 (Maibach, HI and Rovee, DT, eds.),
30 Year Book Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J.
Invest. Dermatol 71:382-84 (1978).
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-49 2 3 A UG 206 5 W 02/068476 PCTI US02/ 05684 from chenot herapy or ot her
nmedi cal therapies nay al so be treatable using a protein of the in gamg,j ?ng
Proteins of the invention nay al so be useful to pronote better or faster”
cl osure of non-healing wounds, including without limtation pressure

ul cers, uMPO¥I&ociated with 5 vascul ar insuffici encYSTERRETEAI and
traumatic unds, and the |like. A protein of the present invention also
exhibits a & Ljuc gt regeneration of other tissues, such as
organs (i ncl udi NgprofeRf of NP Rion RAPGL:E Bhibil hen®siatic bihRsito@ic akdwigey, skin,
endot hel ium, nuscle (snooth, skeletal or cardiac) and vascul ar (including
vascul ar entfot el seah areteinds expectedio b uasfghin Heatmp of VaiRus coguladen s

COMPI | S1 NG e el tFecithy disoRlers! {2h HERImRAiAD IR & entidtd cBEzubYioh NI bI L1 On

or nodul ation o rotic sc rrl_ngfoa ‘normal tissue to Tregenerate. A
prot ei n »f andethenbemasiatinevents ia rsating wtouhdstresudtingi fenge iwhwmas sirgery pyothgl prot ei n of

the presente L eRlyhalla I Al 30t 8lote 0 B REAREG ARARE T eoeneration

and treatnen ung or liver osl's, repertusion Tnjur arious

ti ssues, libmanignobdihdintiosessaind ésutehtimegt fnd preveptznenficandittne kisuléinglanage. I n a
preferred epbodi nent, the present.invention is.used for the re-nodeling of
i dney &1 sBEraBea B SR WDyt corB B SLIs SO LS 2

i nduces t hge.gQetgient i on of epithelia] tissue in the proximl tubules of the
ki dney. A protein of the_ present_invention is also useful for pronoting or
i nhi bit ihg 20 dilhe astivy Pht PoFine! the inyention mex mang @thep BFanst begrsasied ur sor
tissues or iahd flloingninddghi biting the growth of tissues described above.
The activity of a protein of the invention can be neasured by methods known
in the art. Soesayfforiempstatie enddbrombplytiel agivityincluds cwiphout dpitatiosthesegener at i on
activity i - W ld ' t ) b ; jn: I nternational
Pat ent Pub{}%%%{%?%hn%ppwsb’g} ?16%% 8%%,5@2%??’?%8& Eg Igﬁ%oh%ﬂi’ | nt er nat i onal
Pat ent PublTheernbasis Rds. 4541 33/10598%; Hurephyey, et ak Hibrirmlysis 3 7t- € (18925)pnal  Pat ent

Publ i catlg_o%Cﬁ%éémgméélgﬁdﬁ%]ﬁs_&ggﬁ,19§Q_dot helium). Assays for wound healing

activity'inc imtation, those described in: Wnter, Epidernal
Wund Heal i ng, pps. 71-112 (Mai bach, H and Rovee, DT, eds.), 30 Year Book

Medi cal Pub]ishers nc,,.Chicago, as nodified by Eaglstein and Mertz, J.
| nvest . Der%%—'—@%&%@lw& . -50 23 AU 2Uu5
{L.-22 antagonists can be used as anit-inflammatory agents. Suitable conditions (
including chronic or acute conditions), including without limitation inflammation
20 associated with infection (such as septic shock, sepsis or systemic inflammatory response
syndrome (SIRS)), ischemia-reperfusion injury, endotoxin lethality, arthritis,
complement-mediated hyperacute rejection, nephritis, cytokine or chemokine-induced
lung injury, inflammatory bowel disease, Crohn's disease or resulting from over
production of cytokines such as TNF or IL-1. Additional indications include anaphylaxis

25 and hypersensitivity to an antigenic substance or material.

This invention is further illustrated by the non-limiting examples. The contents
of all references, patents and published patent applications cited throughout this
application, as well as the Sequence Listing, are incorporated herein by reference.

30
EXAMPLES
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WO 02/ 068476 PCT/ US02/ 05684 Henostatic and Thronbol ytic Activity A protein
of the invention may al so exhibit henostatic or thronbolytic activ?ﬁy, é@ a
result, such a protein is expected to be useful in treatnment of va § 2033
coagulatlon di sorders (including hereditary disorders, such as henophilias)
or to enhdREMEEEUI ation 5 and ot her henpstatic eventsPEWUBRO8E84ng wounds
resulting f omtrauma V]l other : .“A pr.otei n of the invention
may al so be=ff agacterization of ¢l epat | on of t hronboses and
for treatment an,ql ?ﬁi&%&&@@f tﬁé &&BE’;h%én@iBﬁ h£s%%l=,'1|1 ldeRhiedlad fosd ¥R Mobsuch as,

for exanple, infarction of card |ac and central nervous system vessels (e.g.,
str oke) 10C1Pﬁ911382 w3 isglated a%tioffdﬂéﬁtélthf' f@ﬂo‘t’ihé meﬁmént\l evrinedipT wasong ot her
nmeans, and

t hr onbol yt i C actelg\q/lrlotrr};&/ ?1%11]'1% %g“ I I m ﬁgya{cﬁtgéteeé]ﬁ E';é?lbgﬁﬁ

Li net et 5al and hdne Gairow dﬁmmdanrbluc cﬁlﬁ: JIh&ESZTO\;as 1®ﬁﬁﬁed3wn¢i nodthoels which,

Thr onbosi s Res 13 9 1987: Hu .S..D: 71-79
(1991); 15 &g ﬁ%tﬁ%“’eé’ eﬁ%“&'t%sse%’ n‘g%’?ﬁ"x“fjsecqg%" S ERE R N ory

Act i:lyi ty 1Lmﬁﬂnﬁ%’ﬁgsqmnﬁé Wa&:@dﬁd beisolsied fﬂsleggthtmurm;e lcmmrxmgl_ye agent ?] Sui t abl e
condi tions i ng. chroni.c, or acute conditions udi ng wi t hout
o et on e R, st i Shee e L 5 Ao e S sl A SRR et o shock.

sepsis or sy@ﬁ&@yqoméﬂeam@qmqm)esponse syndrone (SIRS)),
I schem a-reperfusion injury, endotoxin lethality, arthritis,

conpl emdft - medi df eaiehsﬂ;a@lﬁ%ab@ntretm&lt&ﬁf theygpine glone, PER. pempRmavesy
chenoki ne- i agueeed blaééﬂgtpbﬁ‘ihﬁli'cg{md étfttearme%qaeta%mmtﬁ)%&ﬁ@m&s% S di sease

or resulting from over roducti on cyt oki nes such as TNF or
Addi ti onal Ilntﬂ déﬂeuotimhlpnmetscfermmqgﬂcmnchHAalﬂnamﬂpmeslérmt|w ty to an

antigeni C_Spag ARk %nﬁﬁlﬁtéﬁﬁlﬁ%r%ﬂm&gﬁodh&‘ﬁ%frﬁdlfﬁroht? ot'&%uli]ﬁéan{ lijustrated by

the non-limting exanple e contents ces patents and
publi shed pAtayds afjipd Sequencoofthe PER graihetcogfiraned thahitsvas appiologbf e, as wel | as

22 AD IS SR TN COR MR RN SO TOBB B LTS Of GEREPR cat i on and

characteri zmrmrudmt:a@dmetd'xhélatza"fumleaghmuﬁﬁ clohd iemeie PRMCHILRSENt | nvention
has been identifjed . as clone "IL- Clone IL-22 was i sol at e? according to
the fol | owi ng rm[i.,r?gdsa@llﬂﬁpgtplgu@gqclmsmcludmg the entire coding sequence of a

secreted protein (also referred to herein as “IL-22" protein). Analysis of its amino acid

seguence indicated that it has about 23% homology to hIL-10. Based on the putative

20 receptor-binding motifs in IL-10, three motifs involved with analogous function have
been proposed in IL-22 through computer modeling. These are the regions of SEQ ID
NO:2 from residue 50 to 60, from residue 63 to 81, and from residue 168 to 177.
Analyses of databases revealed that IL-22 also exhibits similar levels of homology with
IL-10 of other species.

25 The nucleotide sequence of IL-22 as presently determined is reported in SEQ ID
NO:1, and includes a poly(A) tail. The amino acid sequence of the IL-22 protein
corresponding to the foregoing nucleotide sequence is reported in SEQ ID NO:2.

Example 2:  Characterization of IL.-22 protein

30 | Cell lines which stably express and secrete full length IL-22 protein were created
by transfecting CHO cells with IL-22 cDNA in appropriate expression vectors.
Transiently transfected COS cells using appropriate IL-22 expression vectors have been
used to make JL-22 protein for analysis. Transfections were accomplished using the

commercially available Lipofectamine reagent (Gibco). Interestingly, COS cells which
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identified froma marine cDNA |ibrary made from spl enocytes activated with
both ConA 5 and bone marrow derived dendritic cells. The EST was i dent i fied
usi ng nmet hods which are selective for cDNAs encodi ng secreted prot?e?i [§ee
U'S. Pat. No. 5, 536,637). The nurine EST sequence was used to isolate a
ful'l-1engPAHIE clone fromthe same CcDNA |ibrary. ARSGEAFSNOSEH ¢ he

nier | ouki e Rt PE2A B b e e g s JORRRE IR MAFARGUBI  he muri ne

cl one, PCR pbhdiByes MRAiE cofdiished uga&afifeb@a@d)mn@whmeﬂ agdmngfaté he nurine
sequence whi ch showed honp] O% I L-10. Use of such priners for

anpl i fi cat | Sfcking-lke Aokt oTgkA2prefeini Wegtembiphanplysis Fﬁ\ﬂ&lléffslaﬁ%ff%&’f”@ﬁ thatiman PBMCs
produced a ﬁ%g&%@%n&%ﬁﬂ%& dcﬁ@ﬁd)ﬁiazﬁdneg%ﬁ@hygﬁms% &%a%%g@\ﬁ@ce of the

PCR product confirned was a honol og murine c
d i gonuc ﬁeo@mhd:etmgfmoeonb@gﬁshlmabt@bmmﬁwh3haeeslaqn@ncec@ﬂ (3008 pafti al human

el one and_ upsHlobigh 361719 ablds LERID oFHIPRSL ROR. LERMALRLPRYE, | Drary.

IL-22 is a I'nclhudi n he“entire co séquence of a
secreted propessing edllsdnraécﬁx&on ptobsploryigioniof Saas-3 i ind®24 irpaicoit tednsictedO@SY Si s of

Its am no ach ence | .that it has about 23% honol ogy to hlL-10.
Based on th‘éelbmﬂg?‘%sa‘“gwnﬂg%é%?%’ eithi nding notifs in IL-10, three notifs

i nvol ved with a@é@@@hﬁeﬁdﬁhﬁl@h@ﬁf haeprbeRTdeiep Bidarthe fanffec2d GO @Ugh
corrputer no, ions of SEQID NO2 frgmresidue 50 to

del
frorfr e’éfleealdngﬁ@dnﬁf%@ mfﬁ??érﬂdrtb% SE3BTeRRGd Pmﬂ sty oA range pisizess of
dat abases rexaaleRtbildt-ddrived B.-23 5 @te@x Wit Nt dycahie|pAibr k%}é@l@m@&sﬁoml ogy with

| L-10 of other species. 25 The nucl eoti de Sequence of 2 as presently
det er mi ned Fesulis dbpsingle bend cgmespopsling o the highpst mplilitydeg. lawptimpleaylat ai | . The

am no aci d é&%ﬁ&?ﬂﬁ@ie?&eﬁ ﬂﬁﬂ&ar@@llpﬁ%té%m“;s cﬁ%ﬁ%&é%ﬂﬂp@gs %1%&%14@5690' ng

nucl eoti de se ce 1s reported In acterization
of |L-22 preventswhh I@IdccurlahésPuﬂatwﬂthtlhﬁtﬂg}yc@xﬂamltawdem@detmf ul I Iengt h

1122 Dyt eloNSE GRERLEN BY HERNRIERLANS S0 hohd 34! falive T PV 11

appropri-at e expression vec ransiently trans
appropri at eSE(I;IIZBICeX)presm on vectors have been wused to make | L-22 protein

for anal ysis. nsfections, were .ac l.i shed .using t erc ally
avai | abl e Li pof J@F!ffh termpinal ssaenipg g‘é’g}ﬁmeﬁﬁﬁ%@ lﬁ'i"%}'so tL “whi ch -52
2 3 APUG 238bpriieinh2Liad 84K ehelesiduld 0 gdstiad4 of SBQEBNOLR-(Adnine! @@b@ﬁbf«ed to

non-uniformy detac formng holes in the cell culture nonolayer. Media

condi t | onedvesPrs Yeim sreated wdichdise ag'px bistdiae” pllanity;tag WGQP‘@Wth6k| ne-1ike
act i vi t yoof thk N-éiniREsUr e mate IL 0B MR (TROM d¥E hdirRfackifhg islgeRteSEQhOved t hat

ID NO:5 and has the following amino acid sequence:
MKFLVNVALVEMVVYISYIYAGSGHHHHHHGSGDYKDDDDKAPISSHCR).

These tagged constructs were used to create stably expressing CHO cell lines and

transiently expressing COS cell lines. The tags provided a convenient means for
25 detecting IL-22 (e.g., anti-6xhis antibodies; anti-FLAG antibodies), and for purifying the
protein from conditioned media (using Ni*? resin). Human IL-22 protein purified by this
tag from the IL-22-expressing COS cell lines could used to induce Stat-3 activation in
MES-13 cells.
Comparison of [L-22 mRNA transcripts in activated Thl and Th2 cells (see, for
30 example, Syrbe et al, (1999) Springer Seminars in Immunopathology, 21:263-85)
indicated a substantially higher level of expression of I.-22 in activated Thl célls than in
activated Th2 cells. Analysis of IL-22 mRNA was accomplished with RNAse protection
assays. Therefore, IL-22 is induced during an adaptive immune response, specifically

by Thl CD4+ T cells.
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St at- 3 beconmes phosphoryl ated (activated) in a kidney nesangi al
tissue-derived cell line 5 exhibiting macrophage-like qualities (MES; é o
see, Dunoutier et al (2000) J. of |Immunology 164:1814-1819) upon exp shrel
of that cell to nmedia conditioned by IL-22- expressing cells. In addition
phosphor y MR 288843¢ Stat-3 is induced in non-transfect edPEOESO20E8Hs that are
treated with 1L-22 protein. Electrophoretic analysis of |1L-22 protein
(derived fromthe transfected COS cell 10 lines described herein) indicated
that the expr&ssed DELEIMnRY FUE-20RecBmbARHGIBovibe B2 ior add £34VEENT O
COS-derived TL-2Z protein wth N-gl'ycanase prior to electrophoresis results
in a singl e@.!mmdtﬂamrespondl ng to the highest nobility (e.g. | owest

nol ecul ar weig [ ' t - [ ent with
proposed gl ycosy at‘fdgﬁq %@gﬁ@?ﬁ\f\%]@ﬁﬂgg@%g%tﬂralsgéﬁeﬁ-ew egtﬁi ﬁ@%ﬁ@ﬁ?‘% nked

gl ycosyl at i 2mlis22 eish Eckdtitand Ned, and ligitmg e hhkmaﬁthdDNe‘qfn@mt with | L- 22 (am no

i d i d §8-70, 97-99 NO 2). Ed
ﬁf!terin?fl:eﬂ UE‘?&{E@@G‘% igesed adprnyirus }ﬁ%{"rﬁa‘?gnﬁ.]iadﬂ{‘ﬂ % t?‘}‘?ées ure ImEn 22
prot ei n begpoeiniGHR) EdBtric Wasld&ival bpagkdtin® PEGHFPA1 GEONTRAIO 2 (al ani ne) .

Expression _vectors were created which fuse a "6x histidine" affinity tag

and a FLAG kiboragpsiesiing, Rade Alfo+GHd) with 250/ ardsVes] a!%@SQM&}P%EGEP mgo Bieot ei n.

(The added popghiglithids 88 ks 91V B0 icBnBEQ: wield Wikigy BN iRc ieichih | ovi ng
amino acid sequence: NV ALVFW VY1 SYI YAGSGHHHHHHGSGDYKDDDDKAPI SSHCR)

These tdfg e@ig@uwsmb@tsgnd\eaqeenfmf the cai%"au@er@twmuy theppsmislsi Bypreysioncel | fi nes
and transi e i (S . conveni ent
nmeans for @q%ée ?ﬂﬁﬁﬁ aﬂg E %ﬁ aff (!,[rlveh h%%glh?ﬁ%o(gw lgﬁggﬁteFLAG

ant i bodi es)t;arlamcbnﬁmrapden}fa;weng the prot ei n from conditioned nedia (using

Ni +2 i L- f .t hi t

I L+22r g>S<IpPZaSS| ngﬁ%(% @2 ﬁeﬁ @hg}s) r%‘%ﬁ\rbh’alﬁte 8’1 gup H’gﬁ%eém%[egfby Olgglgg?}’éti on in
I\/E|S| 13(cel Iﬁcorﬂwﬂmﬁm@mm&n Kidine? 2mbHiAic kidha$ c¢li miesmm@embmatted Thl and Th2
cells

S for, 30 exanpl rbe et al Spr. Sem nars in
I rmunopalg ho"deW‘m%I‘WSS ateq%d iSEbseQuendy %"glj’}éfg egr?f‘lzg irigth&wgPS Ma%el - of
expressi on @feadeli frdd infecRE LOY &S By e GBlek 5 ﬁé@amaam athd MRk ds ftdecel | s.

Anal ysis of IL-22 nmRNA was acconplished with rot ection assays.

Ther ef or e, Rurifiggby twg W@E@IWPFW@E*‘%MW an ed agabstResPhaeci fical | y
by Thl CD4+bu-ffeFeﬁ|s51En_e éP§§)ph rr%_aHQi}? F%@en%é&g%z%lg %} LPRAP4 Exanple 3

Est abl i shnent of reconbi nant 1 rus and 1n vivo
adni ni st r at ¢ongentration of 10 % and the virus was stored at - 80 °C until use. The virus was

20 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 {{.-22 coding region in the virus.

A single dose of 5 X 10" particles of recombinant adenovirus encoding mIL-22
was injected into the tail vein of female C57B1/6 mice, age 7-8 weeks. Control mice

25 received an adenovirus encoding GFP or PBS/ IO% glycerol. Mice from each
experimental group were sacrificed at various time points post injection, For
hematological and serum chemistry analysis blood was collected by cardiac puncture.
Blood was collected via retro-orbital sinus and differential counts were performed on
blood smears. Tissue was harvested, fixed in formalin, and stained with hematoxylin and

30 eosin for histopathology.

Example 4:  Immunological effects IL-22

The immunological effects of IL-22 were investigated in a metazoan context by

viral introduction of the cDNA of murine I1-22 into mice. An adenoviral vector was
-54-



The Adori 1-2 murine IL-22 (mL-22) vector was derived by digesting pED6dpc-
5 2mL-22 with EcoRl and Notl, and ligating the 1.1 kb m L-22 cDNA3fgaggmnt
with EcoR and Notl digested adenovirus vector Adori 1-2. Adori 1-1 gréén
fluorescent protein (GFP) construct was derived by digesting pEG-P- N1

( CLONTECHW@ 836 ori es, Inc., Palo Alto, C8A) with EcoRCIAGOXEIE44 and
inserting the EGFP into the EcoR and Notisite of Adori 1-1. Both constructs
were veri fi agehip cries s A pbmprinedls Zrin Bovegk gldG 7P fermaleymice byinictietiuenci ng
of the cDNA 4 LESIRTT Il he ] ' : L-22 cDNA and
EGFP are drid\gg%ﬁ);‘r%}-ﬁf‘p%?'tclgsh%ggﬁ1@&?&&&%&%6&?%%%%@;%&? gﬁaérgl%;’/e%r onoter and
enhancer . Adbcrificed at Halddidaldyy afe8miErtiorcandrebmparad with consnol migs injegtedywiter at ed by

honol ogous i i in.a.h n. ki dn ryoni.c ki.dpe el |line 293.
Recorrbignant b%gglgﬁjg%gﬁ'}}ﬁ%e\l}%ﬁg B S S]ing 8%5??8&%%8’){‘&’6%%‘83{35% ?sf/ﬁyﬁ'é Ialn?i ed on
2?3f cellss 'rlllhei_tWas uﬁedr\mat_ the ﬂjsela&ez?ldiﬂﬁmhhﬁnﬁcm@hggﬁrmgdiﬁcahyyt hr eeI cyp:jes
0 reeze thawi ng., L The virus was t her urifi two cesiym oride
centrifugati ?Fe%sg%\bﬂ ‘gﬁf”éceé]ilﬂﬁ e’éﬁ‘%ﬁsf}g‘éﬁ“&ﬁé‘?‘ﬁg”? l"{)ﬂgs‘?)tﬁé]t“? m‘ff‘l'}f"feég'i'éﬁfgﬁl i ne
(PBS) pH 7. ZpRén #hs ddcRdated\th gy € ﬁiﬂﬁkﬁwei@ﬁtyqéfe%ﬁigmg@%@ﬂjoﬁ &1y, A

concentration of 10 % and the virus was stored a O Cuntil use. The

virus was 2005 Benesalized ataphy pfthe thymes as will srlymphoid depltige fbserpedaque f or i ng
units on 29%nigRblopicall A afilafcit B dayS 7R X1 An RAAM RRRALS weilf KGFuanal ysi s
na of t

of the virus and sequence "anal ysi e I'L-22 coding Tegifon in the virus.
A si ngl el@ose entargemint b 16 liyerrwedre hlesolstrvedconbi nant adenovi rus encodi ng

mL-22 was injected.into the tail .vein of fenale 7Bl1/6 mce, age 7-8
neeke. Contr ol b adtio BekNerd AmbtEutheord) SN BricR R bl Aot 07

gl ycerol . Mdag 7finclntiagadrreasedaed blovdéetl cogiitphtpnoffben, SRClidnidtaeie] Taksevari ous tine
poi nts post injection. For. hematol ogical and serum chem stry anal ysis bl ood
was col | ect é’ﬁ{;‘% t@*&mgaﬂl%uﬁtc@gﬁévem%rfb‘gaawéscﬁm R Wi a¥r%aY o- or bi t al
sinus and dijdr€ds@itplatble® Qs REIB ad Y iBcr@Re froheRdit®MoodteMRbuiMatcsan Ti Ssue was
harvested, fixed in formalin, and stained with hematoxylin and 30 eosin for

|
hi st opat hol defjeasERiamirephils. In fighhob ser Qbservsians e wasnpzvidgeeidfAunol ogi cal
ef fects of rkgcRéeal{ R BegoRECShicH fHaReell ThaPthEREEAOGR 1E AR Kvel¥ thetiohd!

introduction of the cDNA of nurine IL-22 into mce- An adenoviral vector was
- 54 73AUGRg3IBIAE. H10s8sia r@seor thilss edesdd smajt mglecesctiypugh he FidENA of nuri ne

IL-22 in 8 Vﬁtﬁﬁ li"u%grrrgj?g /tlﬁﬁe &%‘sqpsllighmegr@aslexn kmuﬁﬁﬁ ie%‘ls at%a*?ﬁ&«? 8 Vf-4rb% .
particles ei"ther intravenousl’y of subcutaneously. Test ce re sacrificed
at 7 and 14 adancseasd inserunrgnedeid drand dibricegep develd, whithare amticadve ofl anecitaj ect ed
with 20 phase response. Other clinical observations included loss in body weight, signs of

minimal dehydrations, increase urine specific gravity, a decrease in urine output and the

induction of renal proximal tubular basophilia. The basophilia observed is due to

increased cell division and increased rRNA present in the epithelial cells of the renal

proximal tube.

25

Example 5: __Preparation and characterization of anti-]L-22 monoclonal and polyclonal
antibodies. '
Monoclonal and polyclonal antibodies were prepared using routine
methodologies also described in the instant specification. The table presented below
30 illustrates the binding and neutralizing specificity of monoclonal antibodies P3/1, P3/2,
P3/3 and P3/5 as well as chicken polyclonal antibody that are directed against IL-22.

| Rat Monoclonal Abs |  Polyclonal Ab
IL-22 Antibodies | P3/1 | P32 | P3/3 | P3/s | Chicken Polyclonal
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buffer only or with adenovirus expressing green fluorescent protei qné@:ﬁ)r
At days 7 and 5 14, it was noted that the absolute and rel ative ttgy’ SvALE
wei ghts were significantly decreased in the mce that expressed the viral
muri ne | LwaPzestasol ut e nean wei ght of the spleen was decresmsskson day 14
and liver weights were slightly increased on day 7. A gross generalized

atrophy of{ the thynmus as wel | aRal Mopdivnd] | eti on| (olPebrciona Ab
m croscopi [cBihdipy Was dieke ) Huaan Jajsase/Huand [[Mousdn Moawe/Hasan | N ki dney wei ght
as wel |l 10| gscifodyar geent off the lli ver were pal so opbserved. |In addition,

t her e wer e Neuttalizhhgr of| Nieat| ¢luags ¢ MovefHeahs| Mbat oee/Hppar ent on day 7,

i ncl udi ng |[Bpedifiiesed rgd bl ogd cel i count, hehogl objin, and hematocfit. These
effects, taken together, indicated anema in the animals. Furthernore, there
was an increase_in platelets ag well as increase in.the ite plood cell
count due to an BB sPcEY 3 AeiereessH LIS BSing FoHte GomRRBE18ERE  vat | ons

there was ng. 2y ifi@osr fMie EabgSRMBAREHOWR ERSRAP&SicitpibiCdithbnHbgabed that the
effects can_be at the |evel of bone marrow. A possible cause for this

t he
i s the | osshypanstkedd. Themegtaliging sprcHicih Wahdetpamips\by @psesgig the phility o€ theor e
t here was a | g i ] n‘gﬁ%ﬂ erA but an
i ncr ease%i na@@?%ﬁo{;%}ﬁ%?’gﬁz%@gﬁ% Pﬂ’ﬁ“ﬁ%g@ﬁﬁ@?gﬁs, vmr}z%ﬁggrr el rr1l I cative of
an acut e 20tagpeldd-32 Fpoymelinkedhimmupdsoriiastdssayb §dv1§4) nsirgsbaund hudeellll-oss i n
body wei ght i an h0i dratjens, increase Wrine,specific
gravity, a zeg?“goélgtéﬂ{e F\ha%?rq’em%o%#gﬁ% :;15(;1}'3}I Eﬁé” balse@aoﬁ'c? i"gvrll%l%.flﬂ(ragﬁlag%r oxi mal
t ubul ar basepinMifer H/FTheZbdwgdvet, imaddiivanty edogmizis iecdrobinana 22980 cel |

di vision and ,in¢creased R resent .in.th ithelial cells of the renal
ot ox ¢ A e TR e 16 SRR oot A BB AAE e Star R e e L 22
nmonocl on@ argupdikalek@m@al anti bodi es. Monocl onal and pol ycl onal anti bodi es
wer e prepared usij ngILrouti ne et hodol ofgi es al so described in the instant

speci fication. THE Ladsaatibrdy el hag bess fBypd tabaye an | Bsorof rdsnMypd e Werkng and
neutral i zi ngoRRembfricH tb ¥loek IMRPAGHVAY WheR eI PORINE S Jratbdt 3 and P3/5
as well as cﬁi cken Sgylltycl onal anti bgdyet hathtgre dipr?egt gafugt;%uﬁdsﬁ?él L-22.

Pol ycl onal senditRas (IMdbcl onal Abs | L-22 Antibodies P311 P3/2 P3/3 P3/S

Chi cken Pol cl onal -55 2 3 AUG 2005

15 Example 6. Expression of IL-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
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

20 normalized against control actin. Moreover, semi-quantitative RT-PCR shows that IL.-22
receptor is detected at highest levels in the human pancreas, and a lower levels in the
liver, intestines, skin, thyroid, kidney, heart stomach, testis, salivary glands, adrenal
glands and prostate. Alternatively, murine IL-22 receptor shows highest expression in
the live;', small intestine, muscle, skin and ovaries, with lower expfession in kidney and

25 embryos e8.5 and e19.

30 Example 7.  In situ hybridization and apopiotic stain for IL.-22 protein
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WO 02/ (c) 68476 PCTI US02105684 Rat Monocl onal AbsPoi cl onal Ab

Bi ndi ngMouseHunanMuse/ HumanMouseMbuse/ Human Specificity 23 A5 20
Neutral i zi ngMouseHumanMusel HumanMbuseMouse/ Human Speci ficity Bi ndi ng o
specificity was determ ned by ELI SA using nouse or human h/f tagged |L-22
m crot i tel"’e/(bmé&ﬁ%gﬁ Each anti body showed strong specifi cPEJ/UPHISERt her nouse

or human |L-22. The neutral I zin ecificity was determ.ned by assessing
the ability of tHEsEBybridss b&?’?gﬁ’rﬁ‘i‘*{n ag¢ séeepopmesenesF FNA(MNAedi at ed by
5 ng/ M MOUSE;Rlreld ity QAJnov&tﬁQggx‘éssidn 22 (KARYIH of LIpopslyiitlAgsS@pRRNt assays
(ELI SA) using bound nurine |L- denonstrate that the mb P3/1 has -5 nM
ED50 based owas perfioivngdand the-rgsmities fglews:- . 10 nM for H F 1L-22. Mreover, in
addition to recogni zing reconbinant IL-22, P3/1 mAb al so binds native IL 22
secreted fromT cells that have been transfected with an IL- 10 22
retrovirab va&ct orDetekhien b H22 GunidkieodRNR3/ 1 has been found to have an | D50 of
- 1 nM and to work stoichionetricly to block IL-22 activity when the
cytokine is present at just saturating conditions (1 nM. 15 Exanple 6.
Expressi on of Tske2? nRNA anid-Reeadintde. EXprebsi on ofLPbtreiddmizeid 11 S rlecept or
was exam ned slaver - Darit sthisitg iv etopleaenf Bepatocyiesa N sEhrs. pamivg ingpbpjesresfase chdi n
reaction (RT- PCR) inghilY\P@Pr"iVQety of hurran and nﬁu@@ytestﬂ'&#gxmﬁﬂveThe experi ment s
reveal that ‘S 22 & AR ) sin
human testis, SPEfg R gsfiat e d'ﬁ‘é‘g‘i"pheral b ti%‘ﬁ"lyrrphocyt es (PBL) as 20
normal i zed agaRst] cH—breover R guantrtatrve R=P €R shows
that 1L-22 TIeGRRTPRA S detected at i ghest [Ryg,Ls 111 e urmarm pangr eas,
and a | ower [T&wkeksS | Dy 1TsBRling Inlcy&lasm bilproRimaliahte S 2I§'<.:sﬁmm§ RYTt6Hiach ofiplodi@y ;| heart
stomach, testis, salisaabyarelithalicis, Heslelt ledpal | @a distal aibdlarppibSivaiHenle’s
Al ternativelly, nur{ reticped@iZry juadiop partistionks h| igtrestortieonsdwisrg juattionivas the |iver,
smal | i ntestfi ne, m1§?5’f"@"SP§%PWSWP’6’9’&He’@SWS il pOiEE ex I’eSSI on i n |ki dney

and 25 enbriyos e8 g‘] : sitivg 9 IOQasm %I?'ﬂm eh%g arjd
apopt otic stfain fof zf éﬂﬁ HE?‘?%";,? a@ edull

PCT1 US02105684 I n $Lditdo Ion for ncg(;nogl&ll Iy ce[,@gog,p
messenger RNA ( mRNApaya: staining in cytoplasm of proximal parietal cells of the Bowman space and
tubular epithelivm few endothelial cells was slightly to
moderately positive
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

11 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
m and enterocyte brush border was moderate to
Jejunum marked and slightly positive in the

intestine nervous plexus cells.

B. Detection of the IL.-22 Receptor mRNA in LPS-treated mice

Tissue ) LPS-treated mice

Liver | 2 and 6 hrs.: staining in the cytoplasm of
hepatocytes was slight to mild, nuclear staining
was observed in heptocytes, bile duct epithelium
and endothelial cells,

Kidneys | 2 and 6 hrs.: staining was slight to moderate in
the cytoplasm and nucleus of proximal and
distal tubular epithelium, Henle's loop at the
corticomedullary junction, glomerular tuft cells,
some parictal cells of Bowman space and a few
endothelial cells.

Pancreas | 2 and 6 hrs.: staining in cytoplasm of acinar
cells slightly positive
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mce treated with adenovirus expression |L-22 (AdlL-22) or

Li popol ysaccharide (LPS) was perforned and the results as foll ows: 2 BAE 2075
Det ection of 1L-22 Cytokine nmRNA Ti ssueAdl L-22-treated nmiceLPS-treated m ce
LiverDay 1: staining in cytoplasmof hepatocytes6 hrs.: staining in

cyt opl asmP$t 296843t |y positivehepatocytes slightly posi PEVESEANS43 and 14:
no specific staining | eenbays—1-—3and—14- slight staining i nNegative
periarteriolar region HHPE N gﬁc@ ;%\fls:\r/ e I;@ﬁddgﬁ%égﬁs'i"\’fe Ki dneysDayl :
staining in cytoplasmpf proXi/g .e1i§3"3 4 Ars. . staining in cytoplasm of

proxi mal distal tubular—epithelium Henle s Toop atand di stal tubul ar
epithelium Henle's corticonedulla ry junction, parietal cells ofloop at
corti comedul 1 ar yLi2d meseptonmRAiA iBadditieonallp detectedhidl smalrandelaigelisestiag, cel | s

wasm | dly pesiti ' | L] hgs., . el aTs N m.pf the Day
4: staini ngsqﬁicgéﬁ %lg%l lé(gdr%y’gs fg%é’c?)]}%{rﬁrlg ) %}?p&g,srs %?’( ?’?ri}r Q%rne&ep&g %%‘g?é‘@%ﬁ'ﬁﬁ r

epi t hel i um tetiupteghlated by la asedizportolf ed inuae émcluddanipons:, firehps BPSINd Henl e’ s | oop at
the corticonedul] a rtd conedyll ary junctionju i on,. gl oner ul tuft

col 15, sbe Dy FIGEENER ARt rel ictn (bt Bl ecaTe it of ¢ he
Bownan space lﬂaéintixbtkwlnﬂfus@@hémldwaap%pt&&%itﬁ\ﬂiai @lls el &alpsximhll ghtly to
noderately positive PancreasN A2 and 6 hrs.: staining in cytoplasm of acinar
cel I's sligHionyelpedivbiles Migs grordviae saling iptrayeaouslydeqiiinel grgup)dempusiicdyt es type
11 and/or iQidoa@vERhifingmacr ophages was slightly to mildly stained

StomachN A6 hrs.: staining in cytoplasmof basal chief cells was mld
DuodenuNl A2 and Thesgdata-dempagtmaieripat bpthdha eyprkinerand recaptoreso be indvesdtdaring ush
bor der S ' . . Sl - Ay LN i ntestine
nor vous 191 <EuaRiAnune P SRTHRERE Rch | A BT Bk B P S tr eat e
m ce Ti ssudhfk@amaterytstatt (PG Duningrad adapdive irmune respopienllag2 ¢an alsodecyt opl asm of

induced from Thl CD4+ T cells. Since circulating leukocytes do not appear to have the

=

receptor, this result suggests that IL-22 functions as an effector within tissue downstream
of an adaptive immune response, as is reinforced by the tissue expression of the receptor,

15 constitutively and further upregulated by an innate inducer of inflammation.

Example 8, II.-22 mediated changes in gene expression
The ability of IL-22 to modulate levels of gene expression in liver cells of mice

infected with an AdIL-22 or Ad-GFP construct was examined.

20 Frozen mouse livers from day 1 and day 3 post-infection were pulverized and
RNA was puﬁfied using the Promega RNAgents Total RNA Isolation System (Promega,
Madison, WI). The RNA was further purified using the RNeasy minikit. Total RNA was
isolated from human PBMC’s using the RNeasy minikit (Qiagen, Hidden, Germany).

Total RNA was prepared for hybridization by denaturing 10 pg of total RNA for

25 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 dNTP

_ (Invitrogen Life Technologies, Carlsbad, CA}), 400 units of Superscript RT II

30 (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 réagents at the final concentrations listed: 1X second strand
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hepat ocytes was slight to mld, nuclear-staining was observed in heptocytes,
bile duct epitheliumand endothelial cells. Kidneys2 and 6 hrs.: sfaiig m%
was slight to noderate in the cytoplasmand nucl eus of proxinmal and distal
tubul ar epithelium Henle's |oop at the corticonedul | ar uncti on,

gl oner ul ag"qq}fﬂﬁs“&fm | s, some parietal cells of Bowran spé%’@“%@“é‘few

endot hel i al cells., Pancr.easz and_6 hrs, ;.  staini gr}g%fl n cytopl asm of aci nar
cells sli ghRutigr %@F?aeoéﬂteé"?cfmolqgm ap additiopg) ¥op é&é{e&@%%aa Hear t

6 hrs.: nucligafechidlé 19043 M%Bl@bﬁw drhdeMQInvitFbeERL M ONyocyt es and
endocar di al 1andec dg?é Ee l'i al ) I's. L-p(ﬁﬁ?ercgrgf nv méNA s additionally

detected i nTGS‘ohmkPgl@h@ Unis Qecqllrﬁf‘é@# flavitrogendpie chnqlmm)méé@ Uﬂl@ﬁpﬂfeen and
lung. Expr %%lﬂﬂNﬁfhthée The tEHRT Sﬁ?BceE@e'a a@?ﬂ%ﬁ %Sng}frs. angth ed by a
e as . 9 FIn Y,

medi at or of an 1 nnat’e 1 mune response, suc NEL assays
of ki dne§ aeinkies oftke meactioné wiBBIE T8 DN A polymembe/iNey Erlgland BiolgisoBeierly,

I nt ravenousIYIé sho d a few apoptotic epithelial sells in several proxinal
convol ut ed %ﬂ?% ce receiving saline intravenously (control group)

dermEstrat eg nCI‘hé%hIhhg’&mﬁ)leadtﬂahdtgc]d)NE@% pliaified dedrpisdse af BioMagt both the

cyt okl ne and rece can uce In | nate | hmune response,

and t hat ttf@fl’loﬁﬂdgff’FWdIW 5 follows Otd:’o‘t'gloggl@g"‘gtﬂ‘?ﬁic eér(éolmeaws i nfl ammat ory

state (LPS)nc. Iﬂumlﬂgo@rmd@%éqﬁﬂxbtd@mavdsﬁﬁggﬁs@mméstwlm SRIERFAende | nduced

fromThl CD4+ T cC Since circulati ngsl eukocytes do not appear to have
12

the reé%ptresmpqnﬁtrdsatﬂé@%ﬂemr@@ggé%%%nlgﬁa&m IVQEDfT&n@be dmblegtrandsd ef f ect or
Wi Ehi n LSSl ARMOR AR MIugd 1&@@&%&%&&@%#@?9@%&}@%& g einf orced

by the tissue expression o e receptor, 15 constitutiv further
upr egul at ecdebysuapension ataeadded troafinah beadiebheematianed 0.684 amfmle’l'@ repdtio? nedi at ed

changes | N QeRe. EABf S350 haBlBRPlk 10 ifles FrPANR SR AGL B4R S of gene

expression 1 n ver mce ed w Ad- GFP
construct weshekeith 3000l of2Q%sthael) tiedsaol waseemofedand dryubks aag aiﬂawecB

post - nflse Ctttl) 21? d\rl\yle ’rl"ﬁc g]gIl\TXe\Jals Zel?lgedé‘lwﬁclil the addition of 20 ul of 10 mM Tris-acetate, pH
7.8, incubated for 2-5 minutes and the cDNA containing supernatate was removed.
10ul of purified double stranded cDNA was added to an in vitro transcription
(IVT) solution which contained, 1X IVT buffer {Ambion, Austin, TX) 5,000 units T7
RNA polymerase (Epicentre Technologies, Madison, WI), 3mM GTP, 1.5mM ATP,

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. 7

25 12 ug of the in vitro transcription product was fragmented in 40 mM Tris-
actetate, pH 8.0, 100 mM potassium acetate, and 30 mM magnesium acetate for 35
minutes at 94 °C. The fragmented, labeled RNA probes were diluted in hybridization
buffer at a final composition of 1X 2-N-Morpholinoethanesulfonic acid (MES (buffer
(pH 6.5), 50pM Bi0948 (control biotinylated oligo that hybridizes to landmark features

30 on the probe array {Genetics Institute, Cambridge, MA), 100 pg/ml herring sperm DNA
(Promega, Madison,WI), 500 pg/ml acetylated BSA (Invitrogen Life Technologies) and
1pl/ug standard curve reagent (Proprietary reagent supplied by Gene Logic,

Gaithersburg, MD). This hybridization solution was pre-hybridized with two glass beads
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RNA was purified using the Promega RNAgents Total RNA |Isolation System
(Pronega, Madison, W). The RNA was further purified using the RNe gyug .
mnikit. Total RNA was isolated fromhuman PBMC s wusing the RNeasg“r‘?ﬁ Hizp'(q:’t
(Q agen, Hidden, CGermany). Total RNA was prepared for hybridization by
denaturi ng¥A%/4§343¢ total RNA for 25 10 m nutes at 70C RFTHSRH68AM T7/ T24

-tagged. ol i QO-dT_pri mer_. nt hesj ze t netics lnstjtute, Canbridge, M),
and cool ed %EShFﬁﬁgeqﬁgEsqlgé%Féngﬁiﬁﬂ%@VﬁF%gi @‘%anﬂmé?m’éﬂ‘ Vi#tider the

f ol | owi ng biéfoRéd ©QANGHah inend Aeftdd f651-2 Sli A OuRd @icrdckmyifige @ 9L Righ Fdre
Technol ogi es, Carl sbad, A CA %J’erilomvl DIT (G BCO | nvitrogen), 5004!%/I of each

dNTP (1 nvi # Péagas to peliet inselrble delise Olisenicleatideprray.synridgan(Vurine 74 Ke?.

Super scr i pt AR mbiix 36hntd (tal ERYGErelpkd- Gt AL RRIwAR udd (HBM NadtNASE

i nhi bitor (Anbion, Austin, TX'). "The reaction proceeded at 4/C ?or 1 hour.
Second s8r asinMBpiinmepbosphate sVl Avind 0.0 k9 Eweedd0)tand incobatedas 451 witlhni ng

reagents at_the final, con rations |isted: .1X second strand -58 / , GQUS
1 503 Wo 021 By EraRln GRBGT I Vi Bmalet Rl i Sl ERRE Apd W ARt o) o
addi ti onal BMiNzed withd 80 olNThe(Hybriditatiogeolutidn 4td 5 TEwkmiel aglsed) pmd0 units of E.
coli DNA polynerase_|l (Ilnvitrogen. Lif Technol agj.es), 2 unit .. COli
R (1 PV, Afies eremieh iHBRion i byipEaRR sl SR ber et Prefantite | gase.
The reacti ogripidgseasetilal wiltbndhOtridgeht wash Buffe. ThY hirdydcattH@ods a%te dashed 5 m nut es
of the reaction 6 units_of T4 DNA polynerase (New Engl and Bi ol abs, Beverly,
1£

|
M) was Mddesing affdicedation;ageprdiag Btk 19 cycdssdd d mirpykyals Somsringsnedagh t h t he use
of Bi oMy  GafecPXOSPC koW B}C; Q@ﬂ@sr c}fi1§ﬁ1ﬁés/@;§1€ KidfdWBwash befrefd 1GImMd 0Mag

particles (Polysciences In rrington, 'PA) were equilibrated by washing

three ti mesMESIOMN NaMOETA waen2O1ond 0D %petifdesn). The proborwasakendistor 22, 2
mglm in O. 08 : ‘ [ s diluted to a
final conce%%egﬁlg}]o %lpﬁﬁ.egg)é%(;i&gé#ﬁé@?n%%@%ﬁé’blﬁg\ﬁguspensi on was added
to a final 06HHTwemee tGGafhaotifoah, DnGillacetlattd BIA@nvieegenilale was i ncubat ed at
roomtenperature f.or 1 I nutes. The, ¢ bead | e e washed with
5001 of Bovd srns <0 R iSteat Bod@ iR p A QTREE e FBenehr s owed 15
to air dry.ORpheAféNAstwadning %ﬁ&@d}bﬂl?lﬁ‘ﬁy wizevahel for uhcyrzges 204 nixak/cidle with
Tris-acetate, pH 7.8, inguba r 2-5 mnutes and the cDNA contai ni ng
Suber nat at eI EeHYsh DG 2t o PRPR Ao B Bt CBIAEAS added t o
an in vitro28°Cansgibb®} soditioh  MOnM MES, | BINNN0 05%Ta8E20®OD5 A dhtifdéh, buf fer
(Ambi on, Austin, TX) 5,000 units T7 RNA ﬁqqgliyrrerase (Epi centre Technol ogi es,

Madi son, W 3mg/insetytped BS Sdnimggen LifeJeqhnpipgiesy B0QupmhGont faff (SFPMA, St.
(it DA Agh o L B AR AT o™ (9
Laboratories,). Following the second stain the probe array was stained again for an
additional 10 minutes at 25°C in SAPE solution. Finally, the probe array was washed for
15 cycles of 4 mixes/cycle with non-stringent wash buffer at 30°C.
Arrays were scanned using an Affymetrix gene chip scanner (Affymetrix, Santa
25 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 longpaés filter (phycoerythrin).
mRNA were analyzed on the Murine 74k (Mu74K) chip set. The data was
reduced with the use of GENECHIP 4.0 software. Each experimental sample was
30 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”.
Data for three mice are presented below (AD-GIL-19 Mouse 49, 51, and 52).

Shown are genes whose expression changed relative to Ad-GFP control, with the
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(Anbi on, Austin, TX). The reaction proceeded at 37C for 16 hours. Label ed
RNA was purified with the use of an RNeasy (Q agen). The RNA yield was
quantified by neasuring absorbance at 260nm 25 12 g of the in vit¥&ls 2005
transcription product was fragmented in 40 nM Tris- actetate, QH 8.0, 100 mM
pot assi um'% aﬁz‘gfg““ and 30 mM magnesi um acetate for 35 REHUFBOSS 94 C The
fragnented,_ | abel-ed robes were diluted | idizagtion  buffer at a
final conpo’é'Fl‘FPtB‘?laY?fa%lé <hangg shae 1 PW&’@# ulﬁ%ﬁf'adlgﬁsc‘? ef(?s?eg g¥uffer (pH
6.5), S0pM KipRA4&n of AQNL-DD breddbDini At a\%aens@térm Qith Rtindiiclon B Ae® $fanl andmar k
features 30 on the probe array (Genetics Institute, 0garrbrldge MA), 100 g/m
herring. spefdieniase resppRstedhe OWBIPS BHgs)are Hepingicaive of apmflpmmatprpsizte
(I'nvitroge ogies) and |Ug standard curve reagent (Proprietary
r eagent sug‘glldllée& %@%%@g% Logic, Githersburg, MD). This hybridization

sol uti on5was pre- hybr|d| zed W|th t wo gI ass beads -59 2 3 AUG 2J' 65 WO

02/ 068476 REHUSE2+065684(Hrsher—Scientt+fic JA PAyyat 45C

overni ght. [The hybridi zati gn sol uti on was 3 %gya t ube and
heated for [1-2 rriwn at Ev nd mcrocentrifu m nutes to

pel |l et insg : iri ne 74Kv2,
Af fymetrix,| Santa.Clara, CAN u L Ind¥ht { wash buffer
(0.9M Nadl ,| 5 60nM sodi um phosphate, 6nM E Agyeen20) and
incubated gt 45C with rotation for 5-10 m oldas|renoved from
t he cartri digestifieand t he arri@GepeWNanme hybri d hangepf t he

hybri di zat i[tg009evOI0RIK at ARKENCBNANG at 4b-24 ripn7.oversmpght . After
over ni ght iincubation the hylpsogb1zatnDe@neol ufi ons were rienoved and the

cartridges GgASS 1 TTed W T NsgRfr &hjlbdent Waghy puif1glg |Thgzalray cartridges
were washed 10 usi ng a fluildi&piogbrd i on accprding with|10 cygles of 2

m xes/ cycl ISR m SHVIbRTA 3T 2pG @1 Oy d Dyz_gﬂ,ycl es of
|

15m xes /¢y St ngem v omiv SO e =01 01%9ween20 and
0. 005%ant i fsME . "ﬂgf%u'f\”érnﬁbud\.ﬂ% n 'ﬂﬁ? 8;(;3\." ;:?iu 10 m nutes at
ES ‘gop%ant i f oam

25C i n SAPH - j 20, 0
omg/ M ace? Lt ed BSA(I nvi SCQUBIEH [ife 15 Tholdml ok?'gs) 104 Qug/m R
in s : PRAFAPILPIC e OR.).| After first

g
phycoeryth obes, E ;
staining tH 10 k344 d0-% |ni$8s) cycle with
non-string , : a2y vwad tihé2 stained for 10
GBEU in_anti bod GElﬁ)1u0ncggp(1&00rﬁV 828S.! BBN' 7.3D. P5%ween20,

m nut es at
0. 005% ant ijifyaDn  2ng/ ni acllgmdhabyid antgén 6v| t 60gen 8.56f ¢ Hexhhol ogi es), 100
tg/m Goat |1 gG (SI GVA, St. |@snplex,lscusM® ang 3g/ nil bi otji nyl aj ed

anti - streptigrodi n ant 1 body (|GFed1) o her Lpbpipatlorges,|) 7.40l1ow ng the

- second st aigApBHR_PTODE arr qRARY ke a/(8€d aopi A4 qF B | 38
cerevisiae)
GAS6 growth arrest specific | 4.1 3.5 4.8
6
SPI2-2 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 :
CEBFD 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

CISH3 cytokine inducible 4.0 3.8
SH2-containing protein
3
IL1R1 interleukin 1 receptor, | 5.2 2.6 5.6
tvoe |
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additional 10 m nutes at 25C in SAFE solution. Finally, the probe array was
washed for 15 cycles of 4 m xes/cycle with non-stringent wash bufﬂa ,,,a?np
30C. Arrays were scanned using an Affynetrix gene chip scanner (A ﬁ
Santa 25 Cara, CA). The scanner contained a scanning confocal m croscope

and used é?P%"{f@ﬁ“ lon laser for the excitation source XAEUEMEon is
detected by a photornultiplier tube at 530 nm bandpass filter (fluorsceinO

or 560 | ongpass filter (phy%%rlythrl n). nMRNA wer g anal yzed omp the Mirine 74k
(Mu74K) chilp set . The data Mas  reduced with the use off GENECH P-4.0
sof t war e. E$ expEIIHBHLdISé ﬁPéﬁ MﬁFPJU CTOT qreu 2? H;ge mat ched contro
In a two-fifl'e anal ysi s. Thec |Itee Wi |t he crHeriahfor genes
t hat were dgakied—Present" Fotp—af—-erevHRe—g hes that were
not call ed A | ncreasi :I rox§p frealy 4§ Dat aufc 3r%ree nce are
present ed hel nd 52} __Shawn are genes whose
expr essi on H0932B04RIKy 1 \/p|E1SI Ad- GEP cont r bl 29\/\4 t ¥ hd_ 330 23 AEG 2!'x,5 WD
02/ 068476 %ﬁmwﬂq_glgﬁat ed_aver age-f oBd chahde |stBefnifor each
ani mal . TheCBhdnges obser vellDil4 aptigen expr epsBdn |of2.8d-|I 2@2treated ani mal s
are consi st wi th the i ndpetallothitmein - 22 bf 22n | az4dtd @®s¢ response. The
observed chgNBeAWI2a885S0 i|E3i‘rcative of an | nglanmatory st@tée in the
treated animghsEs Ad- G L- AdkhdméWibldnga 191P15 604y SpLIVers -
Ug4v2|\/]£)use2/busel\/buse nouse b @%b@g/-‘gAngvg Fol diol dFo _\23 210, 3
I dentifier meChanged ! 700 FORM KR KENCDNA23. 417. 21
1300017C10 ggﬁlébg -PSserun]ié_méhgllnc pﬁ%ym 354 3%&& doé?gle ne SAAlserum
anyl oi d A I3§:99—712-3—SAAZ ghT-arn AR IH506910—FRFNBr ot ei nase
3%_ 214, 3112AAY Serum army A d B2 2.8
- 2410006H10RIK RIKEN cDNA 2.2 2.1 2.0
2410006H10 gene
RBM3 RNA binding motif 27 2.8 2.8
protein 3
1300003D03RIK RIKEN cDNA 2.2 24
1300003D03 gene
CEBPB CCAAT/enhancer 2.0 2.3
hinding 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 2.4
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 2.4 | -3.2
PAPSS2 3-phosphoadencsine | 2.0 | -2.3
5'-phosphosulfate
synthase 2
TEMT thioether S- 2.2 -1.7
methyltransferase
TTR transthyretin -2.0 -1.8
CBG corticosteroid binding | -3.4 | 28 | -2.8
lobulin
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SPPlsecret ed10. 27.810.7 hos ho rotein 1 LCN2li

ocalin 213.410.313.3

SAA3serum anyl oid A 310.55.48. 2 GROLGROL oncogene8. 25. 67. 2 LY6DI ynphogyten;
| ocus D GROLGROL oncogene7. 05.67.2 RAD51 L1RAD51

anti gen 66.

05.54.9 conpl ex,

like 1 (S.4.43.73.8 cerevisiae) GAS6grow h arrest specific4.13.54.8 6
sP12- 2ser iR YP¥8t78ase3. 72. 83. 8" i nhi bi tor 2-2 GADD45Ggr oMY USPYEEH

and3. 92. 73.

SH2- cont ai
3 AUK 2.05

4 DNA- danage-

I nduci bl e 45 ganma CEBPDCCAAT/ enhancer 5. 33. 23. 9

bi ndi ng pr oH8D3I168%/ EBP) , dehy@roﬂ}{ﬂaﬁﬁﬂ.ﬁ-gggi merrijosi® flact or 3. 62. 63. 0
receptor superfam |y, nenbegelvdio§énaddcyt okl ne i%ducible4.03.8
ern e BhigR L epiplp 3- 2¢709- 6 vne | -61 2
=M49?£065475 PCT‘a; 4@-5& 4 type|l SAPserun1anyFoid P-3.12.53.3
conponent  HEsETAperoXTSONRY S e R inhibitory 25 | 20 | A7
factor receptor :
HPGD hydroxyprostagiandin | -1.9 | -2.5
dehydrogenase 15 :
(NAD)
CBG corticosteroid binding | -3.5 | -28 | -2.8
globulin
HAL histidine ammonia 2.2 -2.0 2.1
lyase
CYP2F2 cytochrome P450,2f2 | -25 | -23 | -1.7
KEG1 kidney expressed 29 | 22
gene 1
AI266885 EST 47 | -3.1 2.4
Called Present in only
one animal
PAP pancreatitis- 9.2
associated protein
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
2310004B05RIK RIKEN cDNA 2.8
2310004805 gene
REG1 rat regenerating islet- | 2.3
derived, mouse
homolog 1
AW048468 esterase 31 1.8
PAP pancreatitis- 7.7
associated protein
SULT-X1 sulfotransferase- -2.6
related protein SULT-
X1
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bio enesis factor 11 a 2310031 EO4RI KEST2. 92. 73. 3 AA880891EST2. 72.42.8
CD14CD14 antigen3.42.32.6 MIlnetall othionein 12.72.42.9 1 AR oane
UNK_AWL24835EST2. 22. 0 TMASF7r ansnmenbr ane 42. 62.82. 4 superfam |y mg {d 55
DNCLC1dynei n, cytoplasm c,2.52.42.6 light chain 1 SAAdserum anyloid A
43.22.8 ZMWG%jﬁlORI KRI KEN cDNA2. 22.12. 0 2410006H10 g@ﬁ@f‘]ﬁzﬁ%ﬁm bi ndi ng
noti-f2.72.82.8 protein 3 1300003D03RI KRI KEN cDNA2. 22. 4 1300003D03 gene

SRR i E M DO Lo T
transcripti 22 ' Miuntor
al pha-t rypsPAMIS1. 9 i nhi bi t[@Yani¢jRedGetRai n 4 -RP H3i nt en- al pha
trypsinl.81._71_9. inhi hifnr,mﬁﬂwmﬁns 38 3 N3nedpl astilc _progression2.22.5 3
U62673EST- 25Q5B. 2 PAPSS23' -{pintsSindrsaiisasecl 2. 0- 4. 31.9
Hfungal ERG3, delta-5-
desaturase) homolog
(8. cerevisag)
GHR growth hormone -3.0
receptor
Al839995 EST -1.8
0610025L15RIK RIKEN cDNA -1.9
0610025115 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
Al647632 EST -2.1
G6PC glucose-6- 2.2
phosphatase, catalytic
CYP17 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-1L.-22 Antibody_in an ir vivo Arthritis Model
The ability of the P3/1 monoclonal antibody to ameliorate symptoms in a

5 collagen-induce arthritis (CIA) murine model was examined. Male DBA/1 (Jackson
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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5' - phosphosul fate s nthase 2 TEMrhi oether S--2.2-1.7 meth |transferase
TTRtransthyretin-2.0-1.8 CBCcorticosteroid binding-3.4-2.8-2.8 globulin -62
2 3 1UG 2f6 WO 02/068476 PCTI US02/ 05684 HSD11131hydroxysteroi dz3 kle 40,
“beta-2.1-1.9 deh dro enase 1 LI FR eukenia inhibitory-2.5-2 0-1,7 fattor
receptor WOHRUREni a i nhibitory-2.5-2.0-1.7 factor recBfHlS02/05684

HPGDhydr oxypr ost agl andi n- 1. 9-2.. ehydrogenase 15 CBGcorti costeroid
bi ndi ng- 3. 5- 2. 8- ﬂ@mﬁmﬁwdmﬁwgge% R ST ICBAger | nea” CYPoFDC
ochrone P45Rednddnd; WAY-Boviirelolladsh Ghde ID(TRn&X0 RRES6AL, AV Ay WasXiigeRed ih

A1266885EST-4,.7-3.1-2.4 Called Present in onl ne_ani mal . .
PAPpancr eat 91 M 2estio2cid andsmpisifiedip op eyl 1@6‘@69‘%@5’1?ﬁ5ﬁﬁ GopRinisNARS/ml

1300007C21 G5RaERE50h Alberc5R8R Budin ITTRAS! €60 9z & bovine collagen was injected
5 subcutaneously in the base of the tail on day 0. On day 21, mice were injected
subcutaneously, in the base of the tail, with a solution containing 200 pg of bovine
collagen in 0.1M acetic acid that had been mixed with an equal volume of Incomplete
Freund’s adjuvant (Sigma). Naive animals received the same sets of injections, minus
collagen. The dosing protocol is shown schematically in FIG. 1.

10 Mice were monitored at least three times a week for disease progression.
Individual limbs were assigned a clinical score 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 7.47,
decalcified in 20% EDTA (pH 8.0) and embedded in paraffin for in situ hybridization.

20 Using light micrescopy 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 éntibody 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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derived, nmouse honol og 2 UNK_AEOO0664EST9. 6 SERI NEI THREONI

NE- SERI NE/ THREONI NE- 2. 1 PROTEI N KI ... PROTEIN KI. 1300007021 RI KRI KEN e . 8
1300007C21 gene CRATcarnitine2.6 acqtyltransfe rase AS2a |sultat askel ng 2
2310009M24RI KRI KEN cDNA2. 0 2310009M24 gene 23100041305RI KRI KEN cDNA2. 8
2310004BOY YBAE*HEEGLr at regenerating islet-2.3 derived, PAHUEB %S0l og 1
AW48468est erase 311. 8 PAPpancreatjtis-7.7 associ ated protei

SULT- X1sul f%&'}lf&?@a%g'%% -@@PF%‘FS&F'@H‘%P&@? “S'Bﬁt?f-edkimgoééat%@% FBPS51 7 3
WD 02/ 0684 7@aRGH 6W8Y. 05684 ES31 esterase 31-1.8 AWS38652 EST-1.9 GAMI

guani di noacetate-2.0 nmeth | transferase SC5D sterol - C5-desaturase-1.9 (fungal
ERGS, delta-5- dodysenrawayaliergmilgd g micssukipatedly acpprrgde BRPhYI#G one- 3. 0

regimen. The results are shown in FIG. 4 as a function of time. Mice treated with

5 control antibody demonstrated a significantly higher mean total body score than mice
treated with anti-IL-22. ice administered anti-IL-22 antibody showed significantly
decreased symptoms relative to mice administered control rat IgG! or PBS (data not

shown).

10 The progression of disease in paws of mice subjected to the prophylactic regimen
is shown in FIG. 5. Mice at day 36 were sacrificed, and the severity of disease in their
paws examined. The paws were assigned a histology grade of 0 to 4, with 0
corresponding to no disease and 4 representing most severe disease. For rats injected
with I1.-22 antibody, over 60% had a histology grade of “0”, while about 20% of the

15 mice had a histology grade of “1”. About 15% of the mice showed a histology grade of
“2”, and about 10% of the mice showed a histology grade of “3”, A small percentage of
mice showed a histology grade of “4”. For mice injected with control antibody, about
30% showed a histology grade of “0”, and about 5% of the mice showed a histology
grade of “1”. The remaining mice exhibited more severe pathology grades: about 18 %

20 showed a histology grade of “2”, while 20% showed a pathology grade of “3”, and the
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 I1.-22 antibody either
25 prophylactically or therapeutically significantly ameliorates symptoms of arthritis in an

animal system.

Example 10. In situ hybridization of IT.-22 transeripts ‘
The expression of IL-22 and IL-22 receptor sequences in various cell types of

30 foot pads of arthritic mice was determined. Anti-sense IL-22 and IL-22 murine receptor
riboprobes were produced by generating 2 independent PCR products from the
corresponding transcripts. The oligonucleotides 5°-
GACTGATAATACGACTCACTATAGGGCGAACAATTTTGACTCCGATATTGTC

CAAG-3 (SEQID NO:6) and 5'-AGGATGGAGACATCTGACTGCCCTACG-3’
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receptor Al 839995 EST-1.8 0610025L15RI K RI KEN cDNA-1.9 0610025L15 gene AGXT
al ani ne- gl yoxyl ate-2.5 am notransferases PAH phenyl al ani ne-2.0 h H} a4; hase

| GFBP2 insulin-like gromh-2.5 actor binding protein 2 A1647632 EST-2.1
A1647632 EST-2.1 G6PC gl ucose-6--2.2 phosphat ase, catal¥tic CYP17 cytochrone
P450, 17- ¥ QP20 gl ut at hi one S--2.3 ransferase, al pha®SVI¥EI53EYP26
cytochrone 0 ,=9.0 retinoic acid HRSP thyroid harnone-2.7 responsive
SPOT14 hom@%ﬁ‘@aﬁgﬁ‘)’“ﬁmﬁé te-Befiprate aﬁpa-gfr%m s hase 3 Exanpl e 9
Ef fect of aACAMTTIFEAEEGADATYGTOCAAG BEQIDANGIT Bid 3Ls Model The ability
of the P3/1 nmonocl onal antibody to aneligrate s %Etons in a collagen-induce
arthritis (CARTGATAMACBACTCALTATAGEGLEAAGS PCATL A YT GCC

Laboratori > B ' d ' ts.
Aot body v Cod SRQ BTN SBE ke Benk B Lo S 2} ooy R MR B i ce.
I n the tRAerEQlouiigPCR amplifisation probes e ganesteld wbing 7 &INA polgingrasesmdims obser ved
for two co ﬁg%}és’\ég do%ys in a mouse. -64 2 3 AUG 295 WD 02/068476

PCTNS02/ 056 AP was i nduced with the use of bovine col | agen type I
( Chondr ex, A probe for IL-22 sequences was constructed by placing the following sequence

in a plasmid and placing the sequence under the control of T7 and SP6 promoters to

produce sense or anti-sense transcripts:

10
CAGCCATACATCGTCAACCGCACCTTTATGCTGGCCAAGGAGGCCAGCCTTGCAGATAACAACACAGATGT
CCGGCTCATCGGGEGAGARACTGT TCCGAGGAGTCAGTGC TARGGATCAGTGCTACCTGATGAAGCAGGTGC
TCAACTTCACCCTGGAAGACGTTCTGCTCCCCCAGTCAGACAGGTTCCA  {SEQ ID NO:9)

15 T7 RNA polymerase binding sites were incorporated into the oligonucelotides

to insert T7 binding sites at either the 5’end of the PCR product for sense riboprobe or
the 3’end of the PCR product for antisense riboprobe. Digoxygenin labeled probes were
prepared with the use of a DIG RNA labeling mix (Roche Diagnostics,
Mannheim,Germany), as described by the manufacturer, and T7 RNA polymerase

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. mIL-22 mRNA positive cells were: neutrophils,
macrophages, fibroblasts and Osteocytes. No staining was seen in the paw section treated

25  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.

30 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 intended to be encompassed by the following

claims.
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Rednond, WA). Bovine collagen type Il (Chondrex, Rednond, WA) was dissol ved
in 0.1 Macetic acid and emulsified in an equal volune of CFA (S}?gﬁ% 0
containing Ing/m Mcobacteriumtuberculosis (strain H37RA). 100° e \2“85
bovi ne coll agen was injected 5 subcutaneously in the base of the tail on day
0. On day 21, mice were injected subcutaneously, in the base of the tail,
with a solution containing 200 g of bovine collagen in 0.1M acetic acid

t hat hadh#jdeslaiodds with an equal vol une of Inconplete Freund' s adjuvant
(Sigma). Naive aninmals received the sane sets of injections, mnus

col | agen. The dosin rotocol, is shown schematical |y . I ' ce were
noni tored at | ed@t‘p’h%ﬁ aPﬁﬁ%'sC%{“%%ﬁgMP”b‘i%ﬁeﬁgn S%ﬁgbagg&?\g‘nﬂ-ag'ﬂﬁg:%ﬂw dual

| i nbs were assigned a clinical score based on the index: 0 = normal: P =

pr ear theienif eyhich biraist tera 2 dd2Byprobzalcostyidegth coamiteatidnesrener@itsEQ D =
visible erythema acconpanied by 1-2 swollen digits.; 2 = pronounced

eryt heym,2 gﬁ@b%{@fﬁMﬂl@ﬁ] pamierswel 1 ing and/or multi digit swelling.; 3 =
massi ve swelling extending into ankle or wist 15 joint.; 4 = difficulty in
use of linb or joint rigidity. Thus, the sumof all linb scores for any
given mouse, yi el fied @la%’é‘c%ﬂ&él?cﬁﬁ B9HYn ¢ L6mOf, wibarefit s¥Bld bR dYigges of

di sease, aninals Werpe eut hani zed, t?ssues were harvested and paws were
fixed in 10% formglip for histol ogy or 4% paraf ormal deyde, pH 7.47,

decal CIFAENZNG SOURIEDTA (pH 8.0) and enbedded in paraffin for in situ

hybri di zati on. 20 Using |ight mcroscopy the paws were scored on a 5-grade
scoring nethod (0-4) to characterize the intensity and extent of arthritis.
| nf | ammat ord: i nf 7 e paeesagerticaiseunpoesitios ebelalg 1. wheigin sad andibedds achanges
related to the inflammtion, such as pannus formation, fibrous of the

~ synoviabno®iohslaelibg@dti cul ar’ cartil age erosin and/or subchondral bone

destruction. H sotol ogy grades were determ ned using readi ngs of 25
i ndi vi dual paws: NAD=O or not hi ng abnormal discovered.; 1=Slight to

moderate. ; 2: Wh%gtéhtrm@'ﬁhgms:le@élsw@@ aaé_‘tﬁifitﬂif%@ﬁ.’ffcﬂétréréﬁgeéfECt of the

t herapeutic adm ni'stration L-22 antibody is Shown in FIG Body score

of |

i's showy, a funct of L L, Nl ed anticll- i
shoved T givefel SRR R ebeliral iR 180 dpRbRURS of Shputti AR R
control, human 0, 1gG or PBS (data not sho ., The effect of prophylactic
adni ni@??@ﬁr%ﬁngfthﬁg%?@lﬁi@ﬂiQfé“Iimﬂtatm?rﬁ%géuﬁeso SPPRSEF-GS. 3-5. Body
score is shown as a function of time follow ng adm nistration of anti-IL-22
or control antibody. Mce administered anti-|L-22 antibody showed -65 23 AU |
7N5 WO 021088476UpeTif 0290684t Fitgpils levalst ¢t dtaehdlydos ihppuparativmof ae to
m ce adm ni stered control rat 1gG or PBS

pharmaceutical composition for the treatment of a pathological condition selected from

the group consisting of septicerhia,,-autoim'mune- disorders and the regulation of

inflammation and acute phase responsas.

6. The agent of claim 4 for the use specified therein, or the use of claim 5,
wherein said autoimmune disorder is selected from the group consisting of rheumatoid
arthritis, osteoarthritis, muitiple sclerosis, myasthenia gravis, inflammatory bowel

disease, lupus, diabstes and psoriasis.



(data not shown). Body score was al so examned in mce subjected to a
separate prophylactic reginen. The results are shown in FIG 4 as a
function of tinme. Mce treated with 5 control- anti body denonstr at ed&’aﬂUG'Z{]Qg
significantly higher nean total body score than mice treated with"
and- | L-22. |ce m ni d antj-IL-22 antlbd howed si.gni ficantl
decreased sénpt oﬁ'ﬁ %Epggaﬂ@ 4frdnadserrsclic @Eﬁﬂ‘fr%r th%aLﬂset 8%135{’ PBS
(data not shown). 10 The progression of di sease in paws of mce subjected
to thevperephybidceiuiateg obinflamsnsiowand ackc®hdse Mspenaes dayetdstakfrem the
sacrificed, and the severity of disease in their paws exam ned. The paws

ver e @éhﬁ&%@sf}éﬁgwm@@a{d geafsy %Foc%stsgs4chdreétarc9 mERILOASRO asigéggn meno

di seas esenting nost- Severe di sease. For rats injected wt

I L-22 anti over 60% had istolo rade of "0", while about 20%of
the 1594 Z?%%’ eé‘f”@r B‘Bi?rag%lﬁfeo%ﬁ an&%llg%%%t 5% of the nice showed a

hi stol ogy grade of "2", and about 10% of the nice showed a h| stol ogy gr ade
of "3". A small ercent age of mce showed a histol ogy grade 4"

nice injected wi ?hecaﬂw@r s sdylaimdduyhersbvsaif Ggsdt &S ﬁ.r@%'ra&émgghtaa% of
"0", and about 5% of the mice showed a histology grade of "1". The

r enai nintitpodyce ®khighidredhemdé, sewailenpaichid, ogy gladedorralddhe 118-2% 2@ephorved
a histology grade of "2", while 20% showed a pathol ogy grade of "3", and the
remai ni ng mi ce showed a histiol ogy grade of "4".. Mce adninistered anti-|L-22
anti body s@odeﬁb%édt%@ﬁémsg%%me@l SR DSB AT Rh AL ALVE aliL bR

adm ni stered control tat 1gd@ or PBS (data not shown These results
denonstrate that adm nistration of |IL-22 antibody eit her 25 prophylactically

an %eriiii’*e‘?nca'eéf fﬁ*ﬁ%ﬁ‘?g S.Tﬁgﬁ' BB Eh e %ﬁ%ﬁ?{%? e
5071 oaneiRRISOBHSa PR TR AGAYBR ASTBE A SERE) 0 DM & 22

nmuri ne recept or ri bopr obes wer e produced by generating 2 independent PCR
pr oductheufnaiad: #éhritéor r espondi ng transcripts. The ol i gonucl eotides 5' -
GACTGATAATACGACTCACTATAGGGCGAACAATTTTGACTCCGATATTGTC  CAAG 3' (SEQ I D NO 6)
and 5' - AGGATGGAGACATCTGACTGCCCTACG 3' -66: WD 02/ 068476 PCT/ US02105684 ( SEQ

| D NG 5) wer €1 usetsemiganir-az antibodpot k- f?é’grhéﬁtethbﬁéofi‘e@ﬂﬁ% Plepleatdioba-
ACAATTTTGACTCCGATATTGICCAAG (SEQ ID NO 7)” and 3' -

mﬁGﬁH%ﬁﬁ%ﬁ%%ﬁEWﬂ%%?g%gﬁ@%somated with arthritis, in

particular rheumatoid arthritis.

12.  The pharrnacau_tica! composition of claim 10 for the use specified therein,
or the use of claim 11, wherein said 1L-22 antibody or fragment is administered

therapeutically or prophylactically.
13.  AniL-22 mole;cpie for use in therapy.

14, The IL-22 molecule of claim 13, wherein the use is for enhancing a

subject’s immune response to an antigen.
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TACG 3' (SEQ ID NGO 8) were used to generate for a IL-22 receptor antisense
probe. 5 Follow ng PCR anplification probes were generated using T7 RNA

pol ymerase and in vitro transcription. A probe for |L-22 sequg@clﬁgcz\iﬁﬁ
constructed by placing the follow ng sequence in a plasmd an g the
sequence under the control _of T7 and SP6 pronoters to - produce sense-or
anti - sensel®r an¥spigitan 1L1d2 molecule for the preparation of a pharmaceutical
CAGCCATACAT CGTCAACCGCACCTTTATGCT GGCCAAGGAGGCCAGCCTTGCAGATAACAACACAGATGT
CCCEIS s &EH RS AN T ol 1 S GCABRACTEGALT (03 AAESKINECAGTASCEALET AT GAAGCAGGT GC
TCAACTTCACCCTGGAAGACGT TCTGCTCCCCCAGTCAGACAGGTTCCA (SEQ ID NG 9) 15 77 RNA
pol ynerase binding sites were incorporated into the oligonucelotides to
insert T7 ndi t ' t C e
bopr obe il e i s b R G o%fr hpLusees

Di gox [ bel e robes were ared with the.use of. RNA | abel i ng
o (ROOR BB Bt B SR er s eSRRRS oy S b b Bt puble

manuf acturer, and T7 RNA pol ynerase 20 (Roche Diagnostics). |L-22 receptor
TRNA- iFuBiEPgeNis@meunioisrid galigen acﬂ@mummhéogﬁﬁl@gy -ajgreier aphagesf
fibroblasts, a subpopulation of |ynphocytes, activated osteoblasts,
SYNOVILOZY iresomautre glefajuentiocqabinative veittabaidnontivas m%hensiaimes@tﬁjébr@l
paws or with sense probes. nmL-22 nRNA positive cells were: neutrophils,

macr opllagss r %pd&%%b%ﬁ t ¢ Csteocytes. No staining was seen in the paw

section trea e sense probe and the control nouse paw stained
wth mL-22 nRNA. In situ hybridization showed the presence of both the

| L-22 receptor d cytokine in t itic m OEqU|vaIents
Those ski | {Pz i ﬁﬂ?ﬁé-%?mlﬁ%'e Pé@b%ﬁ??é’f Czﬂjma@ éﬂ‘ﬂet%s%ié St d@si ng no
nor e than rout| ne experinentation, many equivalents to the speC|_f| C
enbod¥f@Aflls of the invention descri bed herein. Such equivalents are
i ntended to be enconpassed by the following. clains. -67 2 3 AUG 2305 Wat
is clainmed is: A ,pharmaceutical composition conprising an antibody or a
fragment 18er edh adurdhihbli mddutadeateviels @21Lp2 D@ Usecionhergiyng . t he ami no aci d.
sequence of SEQID NO 2 and a pharmaceutical carrier. 2, The pharmaceuti cal
conposition of claim1, wherein said antibody is a :

19.  The agent of claim 18, wherein the use comprises treating a pathological

condition in a subj'ect in need of IL-22 modulation.

20, Useofan agent that modulates levels of I1L-22 activity for the preparation
| of a pharmaceutical composiﬁon for the treatment of a pathological condition.in a

subject in need of IL-22 modufation,

21.  The agentof claim 18, or the use of claim 20, wherein said pathological
condition is an infectious disease state, in particular an infectious disease state which is
initiated by an organism salected from the group consisting of bacteria, viruses, -

parasites and fungi.
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neutral i zing antibody, 3. The pharnaceutical conposition of claim1, wherein
said antibody is a nonocl onal antibody. 4. An agent that inhibits | V@kf of
IL-22 activity for use for. treating a pathol ogical condition sel & HPom
the group consisting of septicem a,.autoinmune disorders and the regul ation
of infla i on ,an | - JISTRP W trhat, - nhi bits
Cevel's of ee: 22 Acenait i B ERR AT Tar B R e ek e |
conmposi tion for the treatment of a _pathol ogical condi%%pn seesct d from the
gr oupirdmeinatanigadholesptn tearidney & & sHRIRE ar s8reRr §° deﬂﬁgl BEUIdPPn of

i nfl ammati on and acute phase responses. 6, The agent of claim4 for the use
speci tikeget herein, or the use of claimb5, wherein said autoi mune di sorder
is selected fromthe group consisting of rheumatoid arthritis,
osteoarthritis, nmultiple sclerosis, nyasthenia gravis, inflammatory bowel

disease, | ypus, (GiaBehAnaRdtpRGhbASRs BQ 2281 AYToriEshroparaibe ofgent of

claim4 for the use specifie herein, or the use of claimb5, wherein said

t
regul ation_of inflammtion an t , ' omthe
o oup PLaTSRCe I PTG I B0 n A § 4T BHE 8 Ea FERERa Y Ao BRI Py
oxygen free radical injury, ischem a, atherosclerosis and allergies, 8. The
agent Kigneyref aigebjett. Araiamcer. afier BrAodaling kigery tiS§Ua neutralizing | L-22
anti body or a fragnent thereof, a small nolecule, or a soluble formof the
| L-22 receptor. 9'. The agent or the use of claim8, wherein said subject
is a human,2410. Thephgenaskeltine &R footipossd specitedpnérsimerdhe use2# daitti Bady or
a fragnent thereof for use for the treatnent of synptons associated with
ar t hrivifereird ShiBdfddmHAbr PAMARIY g Aieklntidiinecrdsls dUseo ¢dctyinibl- 22 anti body
or a fragnent thereof for the preéparation of a pharnmaceutical conposition
for the treatnent of synptons associated with arthritis, in particular
rheumat oi d sy thrd i s : Fﬁ%e | cak~€ Ik O 4 ai : r the
use speci fi%(’i thzr]é%fﬁ?ag%};&?ﬁg@ggé 0 ﬁc%%%ﬁf?ﬁ?“mﬁ%@e’?'ﬁﬂéglég%}eLjer%égwn%?body
orfra nt.is .gdrri ni stered 'tuera eutically or -prophylactically. 13. An
| L- 22 WHTEELP AT e cgE & 190 d Fel SBSFINAA2 The I L-22 ol ecul e of cl ai m 13,
wherein the use is for enhancing a subject's irnnmune response tb an

antigen. 69 ' : - _ o ) .
28. The agent of claim 22 for the use specified therein, or the use of claim 23,

wherein said remaodeling is performed ex vivo or in vivo,

27.  An agent capable of detecting IL-22 protein or IL-22 nucleic acid in a

biological sample for use in diagnosis.

28.  An antibody or antigen-binding fragment thersof which specifically binds to
{L-22, wherein said antibody, or fragment thereof, intibits STAT-3 phosphorylation
mediated by human or mouse |L-22 as defected by snzyme-linked immunoabsorbant

assays (ELISA), |

23,  The antibody or antigen-binding fragment thereof of claim 28, wherein said

antibody is a neutralizing anfibady.
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2.3 AUG 205 15, Use of an I'L-22 nolecule for the Preparation of a
phar maceuti cal conposition for enhancing a subject's imune response to an
antigen. 16. The IL-22 nolecule of claim 14 for the use specified {hddeilts
or the use of «claim15, wherein the use conprises the steps of
adm ni stering to said subject an inmunogenic anmount of said antigen and an
i munogeni 60t y- dingrerttiacy emaniigerebinding aginent trerapt eht!aoe 2Seyleneinagaid
conmbi nation with said antigen such that said subject's inmune response is
enhanggdpodyis sEhecteb-f2amnek eeale cBhsistieg s @30f, RY/aI, M3LB andtRs/6i n sai d
subject is a human. 18. An agent that nodul ates |evels of 1L-22 for use in
therapy. 19. The agent of claim 18, wherein the use conprises treating a
pat hol ogi cal, coRrqj.ti i ; Yoy s : o T of
B agent ¢ Bkt - moda 4TI G PR R BrE heres BB ze A o 95F 2
pharmaceutical conpositjon for the treatnent of a pathol ogical condition in
a su@PHE?dYﬁ5%gégEHTEW@3§§“nndulation. 21. The agent of claim 19, or the
use of claim 20, wherein said pathological condition is an infectious
di sease state, in particular an. infectious disease state whichis
initiated BZ. an Towegamismysed sutigeh-biraing fregmeod harens pEclany 28 Wheseier aid
viruses, parasites and fungi. 70 2 3 AUG 2005 22. An agent-that nodul ates
| L- 22 ;3@bbMi teya hamadtged antibbgytreat ment of an inflammatory pathology in the
ki dney of a subject, or cancer, or for renodeling kidney tissue. 23. Use of
an agent that nodulates |1L-22 activity for the preparation of a
phar maceut i-gal i1 . L.he:tr f I ' Rel ogy in
3% Wgﬁgﬁf& EOligdNBIAdiAat Ao R afkof BF LANTRLRAN SRR BS! 00!

the kidney of a su or cancer, remodel | ng ney tissue.

The agent, of _claim 22 for the use.specif,ied therej.n r_the use aof claim 23;
aher PP o HERa6F e ag) So e o Bal e G Ohallestelt ot Budhlin o
25, Tho agent of claim?22 for the use specified therein, or the use of claim
23, wisengiliendaisgiasiat o ther givalp e@dicing @i yrafigenss. aThEtdgeminHiserdsin 22
for the use specified therein, or the use of claim 23, wherein said

r emodéhfiargmiaSopesfdanettigx ohkge rospomseri va, 27. An agent capabl e of
detecting IL-22 protein or I1L-22 nucleic acid in a

34. The antibody or antigen-binding fragment thereof of claim 33, wherein said
autoimmune disorder is selected from the group consisting of rheumatoid arthritis,
osfeoarthritis, multiple scleroéis, myasthenia gravis, inﬂammatory bowel disease, lupus,

diabetes and psoriasis,

35.  The antibody or antigen-binding fragment thereof of claim 33, wherain said
inﬂammatioﬁ and acute pha'-sﬂe response is selected from the group consisting of septic
shock,'sepsis, systemic inﬂammato(y rasponse _«_ayr_xd_rome (SIRS3), ischemia-reperfusion
injury, endotoxin Iethality, complement-madiated hypef_acute rejection, nephritis cylokine

or chemokine-induced lung ifjjury, atherosclerasis and allergy.

36.  The antibody or antigen-binding fragment thareof of claim 34, whersin said

autoimmune disorder is psoriasis,



bi ol ogi cal sanple for use in diagnosis. 28. An antibody or antigen-binding
fragnment thereof which specifically binds to 1L-22, wherein said anti body,
or fragnent thereof, inhibits STAT-3 phosphorylation nediated by hungm By
nouse | L-22 as detected by enzyme-1linked innunoabsorbant assays (ELISA),
29. The anti body or antigen-binding fragnent th eof claim?2 mhereln
‘sai d anti bddy ig hg ansody Iramgeant PEGGy ragent e ofé@lr@éﬂf W sr%tﬁ%dy
or antigen-binding fragnent thereof of claim28, wherein said antibody is
sel ecaedifhrmimet disogieoup rlcmnsiagtid mgthotisP3/ 1, P3/2, P3/3 and P3/5. 31. The
anti body or antigen-binding fragnment thereof of claim28, wherein said

anti body is a human anti body. 32. The anti body or antigen-binding fragnent
ther eof of 3g! ai . SnRtHEBNGZAginaRE! hadyeindid An
ant i body organtﬁgéﬁnhMQﬁlﬁgquﬁggﬁéﬁﬁayﬁggﬁ%? of any of clains g@ 32 and
40- 45, se | treatnent of a pathol ogi cal condition wherein said
pathouoégéﬁﬁ H&I ‘on is selected fromthe group consi~7t-;ng of
septicem a, an autoi mune di sorder, inflammation, and an acute phase _
response. 34. The antibody or antlgen bi ndi ng fragnment thereof of claim 33,
wher ei n saf@.  adiei antihesYdrsortgan-pisdiy egegnt ?hﬂﬁ??fn@ GrE0 B Se wheraini s#id of
rheumatoid arthritis, osteoarthritis, multiple sclerosis, nyasthenia
graviB;2Em§hammaﬂamylbomel di sease, Iupus, di abetes and psoriasis. 35. The
anti body or. antigen-binding fragnent thereof of claim 33, wherein said

i nfl ammati on and acute phase response is selected fromthe group consisting
~of septic 48h0CKh=SeRMHY éryéﬁt?gﬁrﬁbin@fﬂmh@hytﬁeﬁéﬁpﬁﬁﬁa%{Q@fWﬁ%réaﬁ's%ﬂ

~ischem a-reperfusion injury, é€ndotoximnm lethality, conplenent-nediated

o ar 52%9@%&?%8‘5’%@@?@%{9' S gt s fle é%fﬁﬁ@’?ﬁg@ﬁtac%??- “@%ba%a%a
fragrrent t hereof of cla 34, wherel n.said a ne dj sorder .S psori aS| S,
72 7 34408 06BQ @N@Heaaﬁﬁ Baa%blérofafrﬁwgfé% H"”@,@oma&;@mta Piireof of

claim 34, wherein said autoi mmune disorder is rheumatoid arthritis. 33. The
ant i bpthieior. ant i gen- bi ndi ng fragnent ther eof of claim 28, wherein said |IL-22
is human | L-22,

41. | The antibody or antigen-binding fragment thereof of claim 28, wherein said
IL-22 comprises an IL-22 receptor binding moiif selectad from the group consisting of

amino acids 50-60, 53-81 and 168-177 of SEQ ID NO:2.

42,  Tha antibody or antigen-binding fragment thereof of claim 28, wher.. said

- {L-22 comprises the amino acid sequence of amino acids 34-179 of SEQ ID NO:2.

43.  The antibody or antigen-binding fragment thersof of claim 28, wherein said

iL-22 comprises the amine acid sequence of SEQ iD NO:2.

44 The antibody or antigen-binding fragment théreof of claim 28, which has

an EDgg of approximately SnM.
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39, The anti body or antigen-binding fragnment thereof of claim28, wherein
said IL-22 is nouse |L-22. 40, The anti body or antigen-binding fragnent

t hereof of .claim 28, wherein said |L-22 conprises an am no acid se?di,uélﬂftéﬂﬁﬁ
that is at |least 90% identical to amno acids 34-179 of JEQ ID NO:2, and.

i s capabl e of inducing the phosphorylation of a Stat-3 _%%éei n, 4%. The
anti body o#5.ant T peransioady vy antiggrentCingeiraemest therapieigal r &PIEsAsY

| L-22 conprises an |L-22 receptor binding notif selected fromthe group
consi gt BN, of approieatsliy dsnB0afiDbloeks 8ll-2nactlag sty ZhivhetBEQI BhND:tRe 42. The
anti body or antigen-binding fragnent thereof of claim28, wher,n said iL-22
conprj . Lhe ] [ _ (=P -am no acids 34-179 of SEQ I D NO 2.
43. T‘%@S@H%i;%g%}légﬁ ag(r;staﬂ'é%ﬁﬂg?fr@l%ltgﬁsr agnment thereof of claim 28, wherein
said 1L-22 conprises the amino acid sequence of SEQ ID NO:2. 44. The

anti body or_antigen-bi ndi ng fragnent,.thereof cl ajp i C an ED50
of appr oxi @t el 9%55%% OfYy @g@tﬂﬁ%qg@(g@%g‘?gﬁ‘f’é‘?hfﬁr%t)%%gmaggﬁ !géé}“?iqrnﬁ%g
fragnent thereof of claim 28, which has an ED5a of approximtely | nM and
bl ockis theltrezgmaet pfattrigs.oi chi netrical |y when the cytokine is present at
saturating conditions, 46. An antibody or antigen-binding fragnment thereof
that binds to IL-22 for use in the treatnent of arthritis. 47. The anti body
or antigenapi ndirhg drithgagndr dritkrepebinadingciragmedbihaber ef dlaisaidd, warréibadyid or
anti gen-bi nding fragnent thereof inhibits STAT-3 phosphorylation in a cell

medi aé@ﬂ%i%‘ﬂg%@b&{‘bmﬁéﬁﬁﬁﬁ?%wi% QYAQU?IW%EFHBWWH in a cell

i rnmun assays ( 48, The anti bo antigen-bindi ng |

fragnent,. t.hereagf of claim47 erei,n, _sai ,antibo is.a neutralizin
el W T VTR e R S L S s S
wherein said antibody is selected fromthe group consisting of P3/-1, P3/2,
P3/ 3 asPws3fEISB0. The anti body or antigen-binding fragnent thereof of claim.
47, wherein said IL-22 is human |L-22. 51. The anti body or anti gen-binding :
fragment thereof of claim47, wherein said IL-22 is nouse |L-22, 52. The
ant i body o#B8ant iTgerzrifibadiyngy dniagprebindidgeireghent theraphoidiainiddr sihersiai kit L- 22
conprises an am no acid sequence that is at |east-90% identical to am no
antibody is a neutralizing antibody.
49.  The antibedy or antigen-binding fragment theraof of claim 47, wherain said

antibody is selected from the group consisting of P3/1, P3/2, P3/3 and P3/5.

50.  The antibody or antigen-binding fragment thereof of claim 47, wherein said

{L-22 is human [L-22.

51, The antibody or antigen-binding fragment thereof of claim 47, wherein said

1L-22 is mouse {L-22,

52.  The antibody or antigen-binding fragment thereof of claim 47, wherein said

L-22 comprises an amino acid sequence that is at least-30% identical to amino
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74 Z 3 AUG 2005 acids 34-179 of SEQ ID NGO 2, and.. is capable of inducing
the phosphory.lation of a Stat-3 protein. 53. The antibody or 70 ;
anti gen-bi nding fragment thereof .of claim47, wherein said 1L-2 c%)ﬁpzlﬂgses
an | L-22 receptor binding notif selected fromthe group consisting of

m no 0 ST P AT Bt AT B Rl SR AT o oy

or antigen-binding fragnment thereof of claimd47, wherein said |L-22
co'rrprstég§ Arak@lam no aci d sequence of SEQ ID NO 2. 56. The antibody or
anti gen-bi nding fragnent thereof of claim47, wherein said antibody or
fragnment thereof has an EDso 'of approximately 5nM 57, The anti body or
ant i gen- bigidi ngr'tie agtipotly thantigén-dfindihgifraghtentviherssif wf skiim 4 Anwhéedy 'saat
- fragnment thereof has an ED50 of approximately I nM and bl ocks |L-22

acti vj typ é&rﬁgfé’é‘éé’gﬁtl_ﬂﬁtédép‘ﬁ@eﬂn%@ m%ﬁfj;%lbﬁ%d rSmRhB%LBlp dbnsatiHEalf ng
condi tions. .

The anti body or antigen-binding fragnent thereof of claim

ant | DAYt G S ARG, 1950 RERt SHan BN 6t claim 47, wherei n said
anti body or fragment thereof is a humani zed anti body. 60. The antibody or -

antigen-binding fragnent thereof of claim47, wherein said arthritis is
r heunat oi P4r t hF e ggtiopdy or antigen-binding fragment thereof of claim 47, wherein said

IL-22 comprises the aminc acid sequence of amine acids 34-179 of SEQ |D NO:2.

55. The antibody or antigen-binding fragment thereof of claim 47, wherein said

IL-22 comprises the amino acid sequence of SEQ |D NO:2.

56.  The antibody or antigen-binding fragment thereof of claim 47, wherein said

antibody or fragment thereof has an EDsg of approximately SnM.

57.  The antibody or antigen-binding frégfnent thereof of claim 47, wherein said
antibody or fragment thereof has an EDso of approximately 1 nM and blocks IL-22

aclivity stoichiometrically when the cytokine is present at saturating conditions.

58. The antibody or antigen-binding fragment thereof of claim 47, wherein said

antibody or fragment thereof is a human antibody.

59.  The'antibody or antigen-binding fragrﬁent? thareof of claim 47, wherein said

antibody or fragment thereof is a humanized antibody.

60.  The antibody or antigen-binding fragment thereof of claim 47, wherein said

arthritis is rheumatoid arthritis,
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