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ANTI BODI ES AGAI NST HUMAN | L-22 TECHNI CAL FI ELD [ 0001]
wohbe/ioosagnt i on rel ates to anti bodies, e.g., hegwns2007/004692

anti bodi es, and antigen-binding fragnments thereof

that bind interleukin-22 (IL-22), in particular,

human 1 L-22, and their use in regulating

| L-22-associ ated activities. The antibodies disclosed

herein are useful in diagnosing, preventing, and/or

treatin I L-22 associ ated disor t Qi mmu
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[0004] IL-22 is believed to bind to a receptor complex consisting of IL-22R
and IL-10R2, two members of the type Il cytokine receptor family (CRF2) (Xie
M.H. et al. (2000) J Biol Chem 2'75(40):31335-9; Kotenko S.V. et al. (2001) J Biol
Chem 276(4):2725-32). Both chains of the IL-22 receptor are expressed

éonstitutively ina npmbér of organs. Epithelial cell lines derived form these .
. organs are responsive to 'IL.-22 in vitro (Kotenko S.V. (2002) Cytokine & Growth.
Factor Reviews 13(3):223-40). 1L-22 induces activation of the JAK/STAT3 and
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1 WD 2007/ 100643 PCT/ US2007/ 004692 trtrc. pai nways,
as well as internedi ates of other -MAPK pat hways
wODRwmobd4er L. et al. {2000) supra; Xie M H @CT/US2007/004692
al .. (2000) supra; Dunoutier L. et al. (2000) J
| munol 164(4):1814-9; Kotenko S.V. et al. (2001) J
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ERK bamﬁf% dshﬁell Iaslaatérﬁ%eim@smf QithenSARK pathway2(Dumoutier L.

et oi.q2ADD) Feaie R ML Q1A oleDRR) sCprEASRERETFE g . 2000)
Imrﬁ@?&é/el@ﬁgﬂ% ¥14/2 @Qﬁénk@ﬁ vkem éz@qvw BidlaCher JR6(i pp25-32;

3-40; Kot enko, é 8% Oncogene
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t1on a n Of he conp osed receptor
1OBeﬂh mFiZ)erwabuyer defet ﬁbd2961 hJ| lf@@wotn 1r§7(%b3§ﬁ§19h Wang, M
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19( pI00EABothGhaing of tHe CRF2-tomp2Bed secéptoniagh necessary for
sicgphiPREdYEldThe OFe SR ST it lhgiesy Teceptot JREHEE) hittorically
deﬁ&&%)s a{ rgand smmﬁg RABIRERY., IFKSR1 PB3s@OBN itobipticatfindy for the

Inter eron C,gtokl ne Res
cy@k(rilel) T me@zaheuqlzqm (e.g., IFNYR2) has

accessory chain, and shows minimal affinity for the cytokine alone (Kotenko, S.V.
et al. (2000) Oncogéne 19(21):2557-65). For IL-22, IL-22R is the high affinity
receptor subunit with IL-10R2 subsequently binding t_o the IL-22/IL-22R complex

~ (Li, J. et al. (2004) Int. Immunopharmacol. 4(5):673-708; Logsdon, N. J. et al.
(2002) J. Interferon Cylokine Res 22(11):1099-1112).

een characterized as a helper or



2 WO 2007/ 100643 PCT/ US2007/ 004692 SUMVARY OF THE
I NVENTI ON [ 0007] The present application provides, at
woeeasn100ga3part, |L-22 binding agents such as PCT/US2007/004692

anti bodi es and anti gen-bi nding fragnments thereof that
bind-to interleukin-22 ("IL-22"), in particular,

human 1L-22, with high affinity and specificity. The

anti bodi es and anti gen-bi nding fragnments thereof of

the present invention are-' also referred to herein

as. "anti-IL-22 mwmdnqsbpanﬂsmm_%m? thereof
the antli

res ? one enbodi nent

fra ]tlﬁ‘ﬁ&'@aﬁr'} application proxides, at legst ahpagom 2edinding

agérﬁs%&cﬁcés HhiibodiSy %hdaéﬁtidé?ﬁbﬁalrf%lﬂa ﬁ\éﬂﬁ§%érgof that bind to
i MunNe responses or 2-associ a

'm‘?ﬂeé{h"b“@?s( ‘Wy2@t mgeritishlag. humapdL23, iwith hight affisityand specificity. |

{ .
Th@ﬁ’ﬁﬂgggﬁ% aﬁrq éhﬁ%&?bﬁnd J'rg ﬁﬁ%ﬁtgqqé%e@b%é gﬁ kﬁ?@%{ﬂt invention are
alsqg re rexb@hetfel@ asdaotj4l bta&amlmbas” and éﬁnagmeﬁfs thereof ?

| LL-2
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inhibits/ or aptagaomite st -PP -a2Bvitg.s S@ba}qa?dltb@d‘ieﬁ d@r}‘n @3 et to regulate
rthritis (1 ncludi

imeHaE bR S 28 HssPabusn Plsormaa Aubbimanaingiit g activty.

'In athéeeatdddiinents, tﬁé @it 22 antibbdy can Helissd afagcﬁfdsﬁbswy orasa
spondylitis), scleroderna

arthritjs | os
targiid aitiSodh i SRR el 8RB SC o1 8 CYidtpi ages to an IL-22-
exm‘w@ihgrmau VARG lthé iahti- 1ML S thSo&%Ls%f‘iﬁé%vé}’g éfi{élli{%%ful in

%rm ditis, dermatltls(mcl ding atopic
d'aaﬂ siggz bRatiBacaRd/PRRISYaNiNg |hcy%\%ﬁ|$§ﬁclatecgdmn§ers e.g.,

autbﬁﬁ#ﬁm@élgbbﬁé?g"@b dérﬁ?rf‘li%ewéﬁ@wy rﬁre?ufrfht #j%gﬁﬁﬁa?e d}lvenlle

~

: colitis, diabetes
- rhegmaipid @ﬁbrlhﬁ, os@e@arthmthae psbriati¢ artymnspmmusa&sn)c;ated arthritis or

an@@é{ihﬁq\éﬁ%ﬁ%ﬁs&s&ﬁéFd@eérﬁsag sgsﬁetéﬁ Slﬁler | ‘E’I'Ldtag & NS
Sjobegrésisyndjome| dasoulitis, multiple &hterbss) aetuimpauee BRFoiditis,
e SR s ) BES St 9SSk o teria
gravisj uﬁ;amnm@mmelcuus@w@(lsmsmshﬁ’betﬂséaéé cUh8ddiabetes .
 mofl 98 A SR R o 5 iR Baoroce

cardiovestulans é@nﬁl er&ab@@r@,@ eR tinGae
t oxi.c ShO(CeQ F@é%rgorre and i nf gls?l Oﬁl‘s\’@gﬁs@g{gﬁ (B mz"ﬁelmers
e

dis¢3ss fiveh BRIitR). ietney| (eeg g pephritisyand prbBtRasEStg.
paﬁch@aﬁtis)zéaﬁﬁ&%c@ie?r% Qbrgz‘érr : ' %hoﬁbt@%lnﬁéfdb%hc dusordFrs

di sord er, . di sorder osen rom one or
oxypgBfreg @@C%‘r'ﬂmtlsghemw@sm@ara esaecielet withiwoundg healing;

resﬁﬁét%?y’i‘ HHHrHéiss e. %S QE{H?{»é Gnd df:brF’lﬁ geQ‘ g. Oéé/s?ie lﬁblr8%‘ 'zhsﬂgacute

sord
. mflammﬁtpw @twgdltlgﬂ$ 1(679 rﬂ,ndo:lomlynlai|ma(|d:@|§b}|caem|artoxuc shock

syngg)#?;gsmf@s é(ctloﬁ%m\%éégﬁ, 3@‘&5@1& ,{?11(92$ 8(‘,3’“ él?er%y. In one
embodiment, the IL-22- -associated disorder is, an arthritic disorder, e.g., a disorder
chosen from one or more of rheumatoid arthritis, juvenile rheumatoid érthritis,
bsteoarthritis, psoriatic arthritis, or ankylosing spondylitis; a respiratory disorder
(e.g., asthma, chronic obstructive pulmoenary disease (COPD); oran i.nﬂan.wmatory
condjtion of, e.g., the skin (e.g., psoriasis), cardiovascular system (e.g.,
atherosclerosis), nervous system (e.g., Alzheimer’s disease), liver (e.g., hepatitis),
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at heroscl erosi s), nervous system (e.g., Al zheiner's

di sease), liver (e.g., hepatitis), 3 WO 2007/100643
wOeCH7us®&as7/ 004692 ki dney (e.g., nephritis), panaSe®s/004692

(e.g., pancreatitis), and gastrointestinal organs,

e.g., colitis, Cohn's disease and | BD. [0008)

Accordingly, in one aspect, the invention features an

i solated antibody that binds to IL-22, in particular,

human 1L-22. In certain enbodinents, the anti-IL-22

anti body may have at | east one of the follow ng

kldn@Wéfq?t ﬁébﬁﬁllé«)s pah&bedst(e d.S pancrARicyald gastsoingstinal organs,
cificity antib hlt is a huran antibody; (3) - _
e.g.| @Olﬂlf? Qthl"ﬁ Q‘ﬁ??% Q@ﬁéB ed antibody; (4) it is anin

V'; OB A 635 (gfi\rtlh*é%yaé;ﬁec@ theﬁh@@ﬁﬁkﬁﬂfé‘atu@sséﬁ@olated

an associ-ati on constant of

antibody thbmdazo ie-22, reparticulasi RemandLr22.2n gegtaingmbodiments,
the %ﬁﬁ gﬁ'% éﬁ{bcgcgpma@“a\%f afieabfBAL o*%f&ﬂolrvm@ Ehfa'réctenstlcs (1) it

an assocl afi on constan
is a lIneasoclénaDontibgle &)edificity antibady; K2) 225 ailumanm antlbody, (3)itis an

i 7 PEA G RO i B et PR oty £18 Sgnsooric

systdrd); t(S)l?bu}lds to ndg2 iath allm agsw:‘bhoa od)lnssarglodtat teast 10 M7; (6) it
constant O ar e |

binds nlLa2AMgLyRR ASSBREHANSORRanOr B Ieart | b (7Y (s to 1L-22

witH &n *a'sgéé'atnan'(don%?aqv dg bt %@htsmi@ vt (sly nqmﬁas e iL-2P Wiivan
pM or | ess | i

assgtiationicanstanicaitleast U}g Md (BMtd?mqi%i%"-?%Afy'th gn association -
conlsfHHt R Lk !%’é%i dg%"f %1 éﬂ) n?@mg&% hi: tﬁ ra @s‘sS@ Qﬂgﬁ rclc\)/lnstant of

nplex R2 wt
500 reMsor less) (i) ithindk 4o IL-222wvite @i d;se@plptl@n cf:er:m &h 16fnM or less;

(1 2*&%@% f& Fs)é‘g‘r“r’}'ﬁpglne X r?b% éﬁﬁgg?stﬁﬁ{ {Jﬁ'\ %bmglésg’%%f it binds to
IL-g2Mwvith a HisseciatioarmanistantafiGiipiMeot lesaj ¢114) aninhitdis kindingoof IL-22

o B3 bR o RS R, S ISR v o

|es§>l(osb<& Hlécl&;?lLrIEﬂIrﬂé@dtéa:ﬁh)lw@tlehlambfzzmddﬁw emgihsered BaF3

cellg st 1650 956 oBiesBoT CaiiBEnE P Rdfes of 4R M or
|eséMrf Bnéther ‘érn%@ami'éhtpMmrari (5 df A oarwrmrleggmdnmw

22 nedi ated BaF3 «cell proliferation and

emhednna@r@damlﬂseerl@m 8h1¢ Phfpriess inanath eaﬁmé)gf ment; and (16) it
blo%?ﬁ_uéﬁqné& ?ﬁ@ﬂ@ﬁ%e‘c?bﬁ&?fréﬁﬁﬁﬂ*@%eﬂs@ﬂ?hn ICs0 of 4 NM or

tin ustrative enbodi nents of the anti bodi es
lesain onhe emlno@umerdnwah@rr K0 10f d$ O RMIITIESS Imanother @mbodiment,

and. ﬁ&d?%b'q“%d : ABIgI qﬁe%%%noﬂér%bodm@ﬂtgaL&Z mediated BaF3

087B03 _
cell'@odaration anebiL. 325 medﬁatgma segrpsmefrom 'H¥238 p@lls can be

megi408 eeRIHOT i SFFARs, s, Soon L These
anoj0099] Nomliotiting iltustratiee @ambadidyents of s entibodies 38 dhe
lnvéntlgn5 g’%?éfe?r%%stoaherepndas 6&99&! »*GIL16,” “GIL45,” “GIL60,” “GIL68S,”
“GIL92,” “097D09,” “062A09," ‘062G05 " “087B03,” “367D04,” “368D04,”
“166B06,” *“1 66G05,” “375G06,” "376B10,” "354A(58,” “355B06,” “355E04,” and
“356A11.” These antibodies can be germlined or non-germlined. In another
. embodiment, the antibody is chosen from 356A11, 354A08, 087803, and 368D04.
The antibédies of the invention may specifically bind to the same IL-22 epitope or

a similar epitope-(e.g., an overlapping epitope) that GIL01, GiL16, GIL45, GILE0,
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The anti bodies of the invention may specifically bind

to the sane |L-22 epitope or a simlar epitope-(e.g.,
wanoovesd4appi ng epitope) that G LO1, A L16, G PABUS2007/004692

G L60, 4 WD 2007/100643 PCT/ US2007/ 004692 d L68,

G L92, 097D09, 062A09, 062105, 087B03, 367D04, 368D04,

166B06, 166CG05, 375Q(06, 376810, 354A08, 355B06,

355E04, or 356Al1l1l binds to.- In other enbodinents,

the anti bodies specifically bind to a fragnment of an

IL-22, e.g. a fragnent of at |east 10, 20, 50, 75,

GIL&OG@Q; OQVD@@OOGQAGQ 66262?9??8@%03?594 888D ?86506

acid uence set fort a seg uénce

166G@A%, 3%5 P6| %a§B108€556A9&%5w6 3FBE 04 701 3364 1 bimtsoto In

oI GPERUCRAAE ISl Ut Ebec iy TSR Tl Bprt BFan 122,05,
a fragamnt of at tfast GI0, @0, 5G| 756100 183G, or@ﬂ(ﬁﬁmu@: La&&is cormguous to
the%ﬁ%%fcqgé?éggnggé@ 062 Igmglgr 'amce that is at least

85%596% 9556 586%., 97% Q@‘%AQQ% or iicretiae SfsalIREBE In other
t he. anti body of the present

emgﬂggﬁ%ntgg hq%n%i] Ty dclégr%gtghmllmhlb%ﬂaﬁ) Rinding ef at least one of

Glen‘wammel gmu h f t |
o @eeﬂ_g%) ®L688§|@2 962%%%97‘ D%%éA%%%%G& 087803,

.367@%3@ %475 IRHBAR,7I86£06,3567506, J68BD6, 3446A0B5I55B06, 355E04,
or. S50 gg@g@e ﬁéé@OS 355806, 355E04, or ~ 356A11.

For exan‘g\l body includes a VH and/or a VL :
dortR0A OhkvPhg enmmmem ihesantibadyesofdbeqresént inkention includes a

Vis GRS, . Bt (TS BB 18 ior S, sHomsBtor Glor,
) GIL3§9,6|B45,. G0, GRES, G092, @930093062A69, 082G054087B03, 367D04,
36§t4, 05, e Qs 37506 23768 26, SB4a08! ago08 HbeER, or

356201, BEdDexadple, tRé@ntibddy iddlddes 30V, 3fB/ord®¥,. ddain having
20, 438, 456 474 un%‘@fﬂ 510, 52 546
vy

am{pgcid Sgaughion s 5e)10 os T aineer (SEQLIANGS: 28, 91, 59, 77,

95, |1d@1t13qah49h¢6‘¢t 085, 243221, 2R0SGHEPFS, 293'@?&32@ 7, 365,
85% '90% 95% 96% 97% 9805 00% or more. ’ |dentica
383, Alile (49, 837 w5 oA 10145 S0, 523 hiBeSORLREL, 598, @ 6 Hbfor Vi

andJSE@ID‘N@@S@Q' dg Bes?él@é { WW%EQIS?D H%jee%gfzzz 240,
2581@56 2@9, éigoésq,acm,lw 35 40236202438, 450, 4PRI4OREA0, 528, . -
.-5462%%4 gég Ggg,;or %52#0 ‘g.s) ogé&@%@%eﬁ%ﬁ%ﬁlﬂéé&lcal thereto .

(e. 94,1@ segqpenca at lear abos 85%4.5K)%495%, H6%6, 0%, 9892, 95%90r more
oo 6o vy oo P2 ffor o acs
resuguestﬁm SHFQUIRND:85823,i 24, e, i@y 59; 60| GAe28795, 96, 113, 114,
131VH3§° 1850150167 Féd) 18, 1%@,*%5?%2,”2&F‘,eéﬁé?,fzsé’,fzi& %57, 258,
275, 276, 293 294, 3.11 312, 329, 330, 347, 348, 365, 366, 383, 384, 401, 402,
419, 420, 437, 438, 455, 456, 473 474,491, 492, 509, 510, 527, 528, 545, 546
‘563 564, 581, 582, 599, 600, 617, or 618).

[0011] In another embodimént, the antibody of the present invention _
includes a Vy domain, V. domain, or combinatioh théreof, of the F, fragment of an .
antibody chosen from 356A11, :?;54A08, 087B03, and 368D04. ' In this
embodiment, the antibody, or antigen-binding fragrﬁent thereof, comprises:



anti body chosen from 356A1 1, 354A08, 087B03, and

368D04. , In this enbodinent, the antibody, or
wanvi7gess4bi ndi ng fragnent thereof, conprises: BCYWDS2007/004692

2007/ 100643 PCT/ US2007/ 004692 [0012] a VH domain

conprising the am no acid sequence set out in SEQID

NO 167 or 491 and/or a VL domain conprising the am no

aci d sequence' set out in SEQ ID NO 168 or 492

(087603); [0013] a VH domain conprising the amno acid

sequence set out in SEQID. NGO 293 or 545 and/or a VL :

doniﬂQ*iZ}aa/ngiqrhemamimpnsmgdhemmoca:ld gkeqoehce Bet 56(dn SEQ ID -

oA 81 AR A bbb e BB s st ot

SEmmﬁmdssaiermW&vrB(m)Ve domai n conprising the an no
in, SEQ | D _NO 204 or 618

aci &&3 e@;: 8 set out
(36 3’3 a Pm@fomm%m AMINRAFiIdseHance seliows in SEQ 1D
NO2293! 08 8aBEAHOF 8V, MBmbih REhG the '3911%67%‘?6 séggeﬁé‘@ s@t out in

&VL donmai n. co r| SI ng the.amno acid sequence set
SEQLID NEW2PH G D (356A1 1). [0016] In anot her

e”bméh Bty Hgﬁka?ﬁ‘ ﬁﬁﬁ M&Qﬁﬁn@ak/lé é&%e‘?{ %e(todn in SEQ ID

donmai n ncode acl d havi ng nuc
NOs2Q3 en6d 7andiet af\bfdomam cd‘mbhsmgltheramﬁo( &5 seuence set out in

SEQHP Q384 e egbon 80500 500, 338, 356, 374,

3920048)a \ghgéonmmsgo#ﬁbf@wdt\%ﬁe 5|gﬁhso aﬁit%sel\%?éihscé% ;out 1|n SEQID
R34 6380 s 33, iAo o hcisengh et ot
SEQAID NER348HBOBBE6ANYY, 357, 375, 393, 411, '429,

447 483, 501, 51 537, 555, 573, 591, 609, Of
ﬂOpﬁg?{y}_?no{;}er emkedimiant the antibady iscludesc Myiangd/or Vi

dorhbﬁf@nﬁébdeﬁ:l l a ﬁrcﬂé’@%’@ Padind £/8 gle%tfi@%t é%ﬂ] nceg&/%et forth in

entica eret

95% 96% 9% or nore |
Tamﬁﬁa@w%ﬂ&%& 5 NQ: 14wz 500 88, B6. 3045158, 140, 188 516, 194, 212,
1 32003
230&@481@6%0%@6%& g@bsﬁé dg'@m %9 ?&0 %ﬁg z’fzﬁ 4,482, 500,

5181@36 5‘56,, 5727590_9@8,1@5626 ka4 20@, SBQAD 86)115,233,,51 69, 87,
105:3%3, 399, 189/ 177 s, 2832330 2493887, 288 304 827, 250, 357, 375,
3934201, 420, 44774686483,4851, 5130, 53¥8855, 508, 5891608 16, 627 for VL), or
a s%%lzenc?esgugé%tia Pl lgghth%ﬁfgr('s Z:&'b gfﬁ%ﬁ?gxle qtﬁggét a6t909u’t 85%,
goo/angsmgﬁ%nmw 989,109 slandieideriticabthe?8tc dr rvrmé\ﬁ 'dﬂ‘fers by no
moBEtheif. 2. 6. %8 3 'S a4 Puclepyges eom S, |01§§> 095, 52, 33, 50,
51, 58369288, 825904,2765, £95,1813403341, 348, 1867176, 177, 194, 195,
212, 213, 230, 231, 248, 249, 266, 267, 284, 285, 302, 303, 320, 321, 338, 339, .
356, 357, 374, 375, 392, 393, 410, 411, 428, 429, 446, 447, 464, 465, 482, 483,
500, 501, 618, 519, 536, 537, 554, 555, 572, 573, 590, 591, 608, 609, 626, or
627). - |
[0017] In other embodiménts, the antibody includes an Fv domain having
"an amino acid sequence as set forth in Tables 1 and 7 (SEQ ID NO:7, 25, 43, 61,
79, 97, 115, 133, 151, 169, 187, 205, 223, 241, 259, 277, 295, 313, 331, 349, 367, -
385, 403, 421, 439, 457, 475, 493, 511, 529, 547, 565, 583, 601, 0r619), ora '
sequence substantially identical thereto (e.g., @ sequence at least about 85%,
90%, 95%, 96%, 97%, 98%, 99% or more identical thereto, or which differs by no

6



385, 403, 421, 439, 457, 475, 493, 511, 529, 547, 565,

583, 601, or 619), or a sequence substantially
wodeimtioe@B thereto (e.g., a sequence at | east BODWIS2007/004692

85% 90% 95% 96% 97% 98% 99% or nore identica

thereto, or which differs by no 6 WO 2007/ 100643

PCT/ US2007/ 004692 nore than 1, 2, 5, 10, 15, 20, 30

or 35 anmino acid residues fromSEQ ID NO 7, .25, 43,

61, 79, 97, 115, 133, 151, 169, 187, 205, 223 241,

mofeihartd7e, §950. 180,50 3P4 gFii 04 peiiis 08 £ p N0

25,663)61, 179, @TotiMe; 188D 08H Mesd,, 1871@@1@23023410259@77 295, 313,

oo My AU RS e 3487 ke Bl o8 017089, 563, €01,

or @Mﬁgg)ar(fﬁg} géﬂg&@u%(%ﬁt Qhe %Ylbodg &f @Q@ p‘ |R/é\'@ ofPicludes an

'Fv damaie of apryiibadytchasen acam 3RhhH11 @E@& 3|49 Qrdifi)n354A08

'smqeoieefigg? %r %H%FQWGBZG%PSE '@ﬂ@é@&%%)ﬁné%?éﬁ@e(seo D

Noms 8851906 |n apather&mbddimert/#ie dSibodylibcl iz an F¥@omain

onf 05 n. 8l et sl Tabes 1

~andv (SE(M#DGM@ﬂ&lBIStBﬁ]UOaBBWOG,eﬂM CEd2,t 160, el 7B, 1@6 214, 232,

25@ 1950 0%, B 3haHeb o f o W, S48 AT hod fbs o2, seo

538656 57, Sghan0lor 82853 oré sé%ueri’&a séb‘staﬁﬂauﬁ@e%callt@:%reto
nucl eot i des from SEQ

(e.g-pd seflencesy leqetgaboqgﬁ@%,zggjo, §§§}o, Q@"@, 976@ 9%699% or more

3 0
|deﬁﬁ)é‘al tﬁ@?etosépwhﬁ:'iﬁolﬂ%gégbygl%mofs%gwarﬁbz §4§ %%S:?) '45, 60, 90 or

10@@?¢'§PH€FSém§E@ﬂD§“O€ ne, 3&n52b75@|,y88:,o1rﬁﬁ |1ﬁ"s 122,160, 178,

190, 95, 80 2807DHO586 801 Yy 8 kB £ o g, aco,

484 rﬁﬂa;@@%ﬁés 606, 564, 592,610, @DFGZB)ofIn?EEOLﬂeromﬂbomments the
K {

andtRy oS0 BF < BB T E B e ineirhining rSbipadGDR) of

thes®Waarsd V7, ddinaidis. IRor eB&mpléSthe’Zégtlé’chy é8n u4<ﬂludé%ne4ﬁ~o or
thrégsrfs Sidne YiaSaihayitg an aiing asld deHengsrss sabforth in or

incliidéd widiin th8GeqléPced M Tabkd 1 3Pa.7 (sléo lolﬁb 51ﬁ98 9, 10, 23,

25, 560.27,55, 43045, 44015, 48,580,530 625 5, 63267, 3900085, 62, 95, 97, 9,

99, am 1343311344162577 258, 13’%|6Q33261>,4 3@3 18651492181, 152, 153,
295 296 8, 311, 313, '31

154311§7 g@g 13991733172 133363 183733 883339 39@, 26392055206, 207, 208,-
2213550, 258 280280 . 280 Beathly, 200 o e v
2774278, 279, 28002934295 4296, 2974298483 1, 333, 3353318,5916, 329, 331,
sozi§. 53 offsed o . % oek o7 3, 4808 M. o
3875888, 308, 403940854005,5815, 419, 421, 422, 423, 424, 437, 439, 440, 441,
442,455,457;458,459,460;473,475,476,477,478,491,493,494,495,496,
509, 611, 512, 513, 514, 527, 529, 530, 531, 532, 545, 547, 548, 549, 550, 563,
565; 566, 567, 568, 581, 583, 584, 585, 586, 599, 601, 602, 603, 604, 617, 619,
620, 621, or 622), or a sequence substantlally homologous thereto (e.g., a
sequence at least about 85%, 90%, 95%, 96%, 97%, 98%, 99% or more identical
thereto). In another embodiment, the antibody of the present invention includes
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565, 566, 567, 568, 581, 583, 584, 585, 586, 599, 601,
602, 603, 604, 617, 619, 620, 621, or 622), or a
weeqraned3 subst anti al | y honol ogous thereto (e. gCT/U&2007/004692

sequence at | east about 85% 90% 95% 96% 97% 98%
99% or nore identical thereto). In another

enbodi nent, the anti body of the present invention

i ncludes 7 WD 2007/ 100643 PCT/ US2007/ 004692 one, two,

or three COR s of the VH domain of an anti body chosen

one d@ﬁﬁﬁé&coﬁ%‘i\%e \gﬁa&%n 8nan 3%Body chosthiffom 356A11

ment, the anti bo or ant| en- EI ndi

354Aﬁ5s 687 B03oapd 368004 hbw\;s emboRITigRt 4 ?@fv‘ggpbsnmg ahigen-

bmq‘iﬁﬁ?rrfgiﬁ(%% tQé%@f d'?%)rég? rwéﬂé}n.@f {i%%feo:éﬁloﬁlé@rﬂ&lsmg

(030608)a) $BQUT NO:138QrI49430) BEAIP N@s 17d)0rhe5; and/or ¢)

549 SEQ I D NO 298 or 550
SE(%%ﬁés 5&%{5&@5 I D 'NO 206 or 620; b) SEQ 1D
NO. @079]&: §2¢xlmmﬂ 006 SBEDb) ISEQID2NO: 297 62.549; and/or c) SEQ

68D04 SEQ I'D NO.350 or 602; b) SEQ ID
%)5 éd@gggﬁé;’o?) c) gEQ D NO. 352 of 60)4 (35?6A1

1) [06@6]23)] sEm @N@QOGQSP*MO BIBEQUDeNO20P a6 2aand/or ¢) SEQ
i ncl ude” one, or three CDR s of the VL domain

ID W%Oaﬁzaﬁﬁﬁg[)g&bcpfsequence as set forth in

CLUFPESECHS N eporqeamgin Xotbes o e fgor ) 520

42,

ID M@ ;352 or 604 (366A40). 61, 65, 66, 67, 78, 79,.83, 84,.

So308531 Handflr e38Facsers ine iposy.cap sty grg. e o e
CD&’éBﬁthﬁSVL doivéBn ha®inglas anling,acld seqagsce as',set mtih |n or included

93, 204, .2

w3 $35uehids 15 i a0 BEfs, 3257 12500, o, 25,20
30,%?,423}% 4?7%8 4?8&0,3&3,%5,%3,6729’_8, ?,7)9933, 89985.32@,97, 101, 102,
105374,335, 11901285421 352, 155 1975438370, 399; 197,155,156, 157,
168381‘59 %&@ 13&217232&642@1 L%gagﬁgmélma 20882090210, 211, 222,
22345&327 42@13 22@124%@414%‘35 246, 2473258 %9 ééé 2%126’29%75 277,

28‘@%2 ?%a 2@3%9@%%992%«2@ %%Jeuﬁieﬁeé@w, 353731§2§3o 331,335,

3366387, BAB, 39913538@545@@5 36F. 36RS7 15872, @66 3@6438%0%89 390,

9 1 Ao, a4860488C844, 445,
39P {bg 450 3 ?ot%’é(;’fézs’ 4%254?&7 Qggqﬂggcg %

456 5T, zmomszsgaa, gw% 495679480, m 492y A989998r 488+ 499, 510,

st 1 18, 9 0o B 801 e SO, 559, o, 504, 5,

569570,5%K 582?'58305817h588’1_58®,rm01 af¥1, ﬁOEalﬁiQGbGQY 6h856‘hg 623,
‘ 62£f1 ré) %2? 6'8% als%%%%%gce substantially identical thereto (e.g., a sequence at
least about 856%, 90%, 95%, 96%, 97%, 98%, 99% or more identical thereto). In
another embodiment, the antibody of the present invention includes one, two, or
three CDR's of the V,_ domain of an antibody chosen from 356A11, 354A08,
087B03, and 368D04. In this embodiment, the antibody, or aniigen-binding
fragment thereof, comprises a'light chain variable region comprising: ,
[0023] 3) SEQ ID NO:173 or 497; b) SEQ ID NO: 174 or 498; and/oi ¢)

SEQ ID NO:175 or 499 (087B03);



087B03, and 368D04. In this enbodi nent, the anti body,

or antigen-binding fragnment thereof, conprises a
woOigiT10ed3ai n vari abl e regi on conprising: . [ 00RBY/U&2007/004692

SEQ I D NO 173 or 497; b) SEQ ID NO 174 or 498; and/or

c). SEQID NG 175 or 499 (087603); 8 WD 2007/100643

PCT/ US2007/ 004692 10024] a) SEQ I D NO 299 or 551; b)

SEQ I D NGO 300 or 552; and/or c) SEQ 1D NGO 301 or 553

(354A08); [0025] a) SEQ I D NG 209 or 623 b) SEQ ID

NO: b2a ﬂé
&éasm%?ao logg@gzgga)s) 5%%) SEO 353 or, 60“ é?ﬁ agdfor c) SEQ
ID b55 8énd/or c) SEQ ID NO 355 or 607 -

o ooees) ody%?é‘??ééﬁoz%bgﬁa???é’ ol SEQ' NIRAG, IR drdfor ) sEQ
ID NH0Q:811 on6265(36800M; oG L60,7 G.L68, G L92, 097D09,
e a6 g9 REe i 198480 0 S0L Y s L RIRD-ab AR Hbe: gnalor o) SEQ
ID NEBQ&SNGQ?@&GMH)J—B fragment having the amino acid -
5o RHR7T 15 3B 1ukBhl Smbainons ihd entibedy Comgiseztm HA fragment
of tAa8/y ddrhairl62GILEN, GRIS, GAlas, éﬁfbo 3@@.683@L9§8§97§g§ 062A09;
460, 478, 496, 514

06 0%’2%;5%? 6L ARADOL 1A4E0R 186605 J3EEERI 376810, 354A08,
355606, 355EM, APOYERS 'Fag;% e%in

95% 96% %7'0}35:6 98% %%gfﬁsf entl ca$ t%g?rg[{ aC|d
sequengeAas s é’ﬂawﬂuTtaid?s dfranch@é (SR HD IND: 1828 46, 64, 82 100, 118,

156 g o0, b oty 9B GRETIAE o, g, <0
4240 42, 460,48, 486y5 bk, 568, |5§@:5ﬁ&16869604agn622) (7. agseq@ence
sut By lehoay oo TUELE SSURARCL Yy ILLEGIED el By oc,

96"/a QB%r;mxgwgomor@mmml theratd)hereof chosen from

e pooBaR LS 5iRBaN ! B TagBn caaHes TulFBingi 4o include at east
one‘rmmnwleté nialvy Gihasn aRdl at %&%é’éohbi’eté‘ %%PHﬁai’gj%%ﬁﬁﬁnclude

can ? used, i nc| uding:
only gRan ﬁgg)i‘zb'“pmﬁ ffﬁaf@eﬂ@@ QTh?é Fﬁggﬁ(ab:}zaﬁd, aémglamham Fv
h
fragreg@hio @ F@f’ra@?nerﬂ 8?5'@355 grgblh'%%m ?ﬁ?sgﬁg%y c-gg?nclugle a

anti body may be an

congiast regiony @2 9 pqrﬁ@néhelreqf,Lcrmemtromw déstl‘re Imapba lambda,
alpﬂl?rg?irﬁn%'ae*ﬁ‘é Qgéild’r?%gé gﬂu Qbnsid n?lfgg’ oh& gaant he ?r example, heavy

functi onal nof e as ano
chajg eprstant @egons af theaparious) isetynes c&mbemsnmhmludmg 19G, 1gGe,

lgGENGER0 ANFgANNEB! bRE 158D % g0 h ¥ ant region can be -
chosen from kappa or lambda. The antibody may be an IgG or it may also be
I9Giy or IgGay:

[0029] The anti-IL-22 antibody described herein can be derivatized or
.linked to another functional molecule (such as another peptide or protein (e.g., a
Fab fragment)). For example,‘ an antibody of the invention can be functionally
linked (e.g., by chemical coupling, genetic fusion, non-covalent association or
otherwise) to at least one other molecular entity, such as another antibody (e.g., a
bispecific or a multispecific antibody), toxin, radioisotope, CWOtOX’C or cytostatic
agent, among others.



i nked (e.g., by chem cal coupling,. genetic fusion,

non-coval ent association or otherwi se) to at | east
wone)7abéw@s nol ecul ar entity, such as anot her aRCThs27/004692

(e.g., a bispecific or a nultispecific antibody),

toxi n, radioisotope, cytotoxic or cytostatic agent,

among others. 9 WD 2007/ 100643 PCT/ US2007/ 004692

[0030] In another aspect, the invention features a

pharmaceuti cal conposition containing at |east one

anti-IL-22 anti body and a pharmaceuti cal | accept abl e

caf0030].In Emtlpdalaasmmumwalienhmp teaturema @éﬁrmpehma

cow;t&%ﬁﬁg@&?ﬁ& algt]il %&%ga hg'r g %(ayagen? 'p%(a?r%aceutlcally
accéptadld B&rrid 'IQ’fe)phblrrﬁacétﬁrcal Ohn*&mdsdrtm can further include a

i mmunosuppr essants, a a :
IR S I I e —
(e gas Rine &0 §fdvithi facRIemiBitod, uﬁﬁﬂhﬂ\cﬁﬁbp@é@dmgrmf- ‘

escribed in nore -detail herein) nmbi nat i ons

inflarneaionyi age;nt@znwﬁabcwmylh&}ﬁf@rs,ﬁwm%HHU'P&TQF SaGEIRMOXE égents,
cytdesf %Sﬂ’p{anfsn or tcB é’fhetfé‘@f ' ?‘ﬁ%&gr“ﬁﬁd inkore detail herein)..

conpo 1 0NS an at| ons o I nvention can be
Combirditipns rad dloé amhl lLtzaanab@@sc aad@thaﬁapamagem are also within

e SE56H 18 iy, e FRAUERS Ay FonPlARELET o rion

canvse uekdl tofregiliase ﬁsZZras:sloncateg inflromasoryl ccmdm;th ®.g. by

ol LSRRG Mo sechtth g by | Koo ot o

varietidbt tigsuds uﬁtﬂhdﬁig bluk yiot keited ad cthozabftthe pamcreas, skin, Iung,

o, Bk S sl GaBoR TS, ARy 1 Benialy

d'ths@&@ééi%tﬁhﬁﬂuﬁ’é&@ﬂ@'er The met hod. i ncl udes
aCtmaEﬁanlaQtelrl ng to the subject an anti-IL-22 antibod

in [@ﬂsairt;uanomfass:eéhﬂh@ venioBiTealirep dndietapRkof fredyg a
sutﬁ'{ét%ﬁﬂ )énQ[.-éé"'ggQSmﬁféd disok eﬁi’e H&ﬁéﬂ McILBEs admlmstenng to

associ at di sorder. The anti-1L-22 _
theauhjém@n antirib@2 amhﬁodysm@rreaﬂwm suffigignptaednhibitaideast one IL-

. 22 agté &n%g ﬁ?rhgﬁg ceffs! Ene%llé}‘gfreﬁpﬁé RE ll‘l%'é’:z Qgﬁgléteasdls%rder

hun[mszwhemnm -g2 ammodptclaocbe: adrrbmsta;ed todhe sebjec), alone or -

" in %ng% ﬂ,ewﬂpsogpgr hezgg(g@ ogbéﬁt?garsld 8&5 | rgcﬁ%%rn‘g% he subject

ma&%ﬁ@ﬁ&lﬁﬁlf?[ tly. iHursan,| ﬁmgexh?\ﬂﬁa‘hgahetmbcmam betussed t((j) freata
t thri

© suyeevivi 22 aesPagted dispuiTud of auldBitAE AR e 0.

artiies Gﬁélﬁdldgoﬂﬁa@ﬁéﬂd‘tﬂf a&hﬂﬁs Sjuvé‘lhllé rigurgatond arlh)ftid,r@a;teparthrltlé -
- vasculitis, nultlgle sc| er 0s

psanalicRthitis upes-REEPEAteq ?ﬂ'ai'thPh B"QY‘BBFLQ SRENARITE): 5 :
scléﬂfﬂe‘?ﬁ'@e @E%lcqﬁFU@"e'r&théPnatH?’ i8S HIN nSﬁ)@éﬂ%l @ndrome, vasculitis,

ammat or di sease

(
muliile scleroalsa@ut%@wqe thyaidjtisy ﬁi@rm)a’ﬂtls ﬁmﬁmﬁﬁs @F@D'C dermatitis
and 8895 H=R08s dermatitis), myasthenia gravis, inflammatory bowel disease

(IBD), Crohn’s disease, colitis, diabetes mellitus (type 1); mflammatory conditions
of, e.g., the skin (e.g., psoriasis), cardiovascular system (e.g., atherosclerosis),
nervous system (e.g., Alzheimer’'s disease), liver (e.g., hepatitis), kidney (e.g.,
nephritis) and pancreas (e.g., pancreatitis); cardiovascular disorders, e.g.,
cholesterol metabolic disorders, oxygeﬁ free radical injury, ischemia; disorders
associated with wound healing; respiratory disorders, e.g., asthma and COPD
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of, e.g., the skin (e.g., psoriasis),' cardiovascul ar
system (e.g., atherosclerosis), nervous system(e.g.,

wébhadtaoe@s' s di sease), |liver (e.g., hepatitis)PCKiuszm®y/004692
(e.g., nephritis) and pancreas (e.g., pancreatitis);
cardi ovascul ar disorders, e.g.:, cholesterol

nmet abol i ¢ di sorders, oxygen free radical injury,
i schem a; disorders associated with wound healing;
respiratory disorders, e.g., asthma and COPD 10 WD
2007/ 100643 PCT/ US2007/ 004692 (e.g., cystic
(e.¢i, bystic fiprosis)ybeuieninflamrairy cOndellohsang ( en@otoxemia, sepsis

xem a, sep and septic t oxi ¢ shock
and S R EAE A JoRF Rbiotk SYBdr B D Te oM P 8ABS): Hansplant
rejétﬂlcﬁ‘ﬁéh@ﬁlléfgil alnl & ¥ mBduiIPRAL, Qﬁ’@qglzﬂc‘-ﬁll*,soélﬁ%d disorder is, an
-22-associ ated disorder is, an arthritic disorder,

arﬂéntg: disgreets §rGteR disRyslen chpsan sigen eNerRITors of Heeuraatsiid) arthritis,
juvéhild FhéiiPatoid %Yﬁﬁhugeoéfé%‘é?ﬁﬁﬂﬁ,r p?éﬁzﬂfd %hﬁmks or ankglosmg

osteoarthritis pSOfIatIC art
spaspsiviitig] @ respiratonedisiordeioieyg.d asti‘rfdar chironic obsm;md:tnm pulmonary

cisE BB COIR o 45 BB St iriiiegy | Bk Blo Beoriasis
carﬂmasaﬂla?w)aystemr(dlg)vamanbmleM)er'fe(\&ng; system (e.g., Alzheimer’s
. [ | e ouUsS system
oisBpe], 3951 6.7 rasle]. (aiiite by Sebhiflh dprcases e.0”
pamaphtitis), ahdtgmmrmuﬁal @rgansp@@:@c?tﬂst rﬁbhn@rmsease and IBD.
as estli rgan colitls
o SRR anplsr 45, he 1 Skibiareleatueca mathed of decreasing,

inhibit#ed bi eeddcing Whescire (BHE¥RGeQpoASE 'ir?é%id’ﬂﬁect I¥Hd Fﬁetthé‘@ includes
or .reduci nﬂnan acut e phase response in a su {ect

admynisisgaingie a@é'bl%cararhiLsi%.bm@ng G0enb egbjastil-ga arntasmnst

| | t
(g}, B8 00322 orupoty o Atrhe e B ARRY Lo d nreipin an
amﬁéﬂésw)ﬁcﬁm taglecegasmtinkibitiaraeduce the deutecplsase regpdrise in the

sufict S5 Lo ST R ahfbls 0 oW b o
fromuem &-Eﬁgass‘acm‘tedrdlmrdéz |a6l5mldngateeg despiratery disorders,
A B A BRI Sl PSR! o SRR, e 122
bintling age@ids dnilrl;mdm@reggleﬁhuy . gd b picallg, {Sﬁ!bdmﬁﬁédudsly, or other
opi ca cyt aneous or er N

adriilstadie s ate rRLi HisOroera KireWatiginer al

Ci r o3y ivanofH3kpekh eﬂ*ﬂﬂl—bﬁ'bnr@diﬁ@@gerﬁ‘%ah'—be’-ased to alter the

i ndi n ent can be used to alter type I nMune

tYPR Gl UG [RARSI SR IS arsesa g EHepcsO! 4 vagsin ormuiation
usdPiohRuheR a %&B}tjactt 0 F'o'r"@kﬁhﬁﬁe aa§ 4RLiacioo EHf:bS&;?BP{rFe present

an anti-|L-22 antibod the present 1nvention
inveytion FARbe adminisiered gef@r @ Augnaemdler aftercan ammumzatlon to

inct b Fcplid I RELLAS
I
one1of mare-Ik2hantegonisis angnah antigen, ige paniimeynagen, including, for

exd B OB LB P fimd S SR Sl PRl She .22
antagonist and the |mmunogen are administered separately, e.g., within one hour,
three hours, one day or two days of each other.

[0035] In another aspect, the invention provides a method for detecting the
presence of IL-22 in a sample in vitro. Samples may include biological samples
such as serum, plasma, tissue and biopsy. The subject method can be used to
diagnose a disorder, such as an IL-22-associated disorder as described herein.
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ant agoni st and the i mmunogen are adm ni stered

separately, e.g., within one hour, three hours, one
wdaygo7anod4so days of each other. [0035] |n anot RET/US2007/004692

aspect, the invention provides a nethod for detecting

the presence of IL-22 in a sanple in vitro. Sanples

may i nclude biol ogi cal sanples such as serum pl asng,

ti ssue and bi opsy. The subject nmethod can be used to

di agnose a di sorder, such as an |L-22-associ ated

di sorder as described herein. 11 WD-2007/100643 ) )
Themeibesdpeiugiess ob cortacting thedsampleugiea copirpl sampie withgan anti-

e

IL- %%ﬁrﬁnggekl gﬁg (.?)289%'55% ﬁﬂn H{;cgr} lgfﬁ{:t :Egﬂ'ilél tﬂe’tweeH‘thg%ntl -IL-22
antieedieandithe sample o the coatrol sanpleavehensin ean@ms;uoaily sskgnificant

cha frP hesﬁﬂﬁ']a??)nv@fetfls 'c%n%glg%‘?ﬁ 'tl‘?é é&ﬁil llé/ r&b?Y]é td %%tnérol sample |

is mdiwﬂve@ﬂtbe @remnaeobf thentpt22 in the sam:iplsat ive of the

pre IL-22.in t.he sa 0036
B LSR8 ol sty e MY Rt paheibeEief hffcting the
preiseaicemfdE 2 wﬁ/ol(égztzzg %ivmma%i(ng ig.a subre\tt vorhe"rﬁwm@d can be
(0] C Ia nose

n a b ect used
usf IS PRGOS 4 distiiiel o0y A8 L027 5e80 BechABOrIaIps described
helféﬂscrﬂh@eﬂetﬂtﬁj Ridluded?¢1 )Eﬁémﬂsie'?ﬁbl&%nuﬂ@zz ant:body toa subject

adm ni sterlng an anti=11-22 antibody to a subje

or g copdiel pubjestiindet conditiens dhat alloynbinding oamaaanubm h:glL -22,
and f(2} B@te%'ﬁrgtfeg%eﬁaﬂ& b?a%mpl@?%boeg\%eﬂgﬁ? %Hé.gad&%mml' LSS wherein

a co tween the ant
a Séatsﬁtmailwigmma}ntsﬂ'@mga indhe f@mw phtheheomplaxaini the saibject.

reléﬂ?e chH@onrol %bég’ﬁg{&‘:%usbj?tﬁg!sgém@é&g foq tﬂﬁg ?ﬁéé’énce of IL-22.

) contr
pr e{mma Tote ammzdy {1‘@@376} difeetlyaat imxctlméieddwtreatdeyectable

indirect. bel ed wi.t detectabl e tance
- supliahfe b Tl BBfasTRnrrthe Bl BSRY pSiffable -
deﬁcmtablse:bstamt . ?tmmea/am&tawﬁeﬂ $, rm'btsﬂ%tic;’:ljrbgpié fluorescent
pr ost he r uor.escen materi al s,
el o LirnReSaen Al IS ARC ragioagtve vaatesials. ol s
[ OO0Rt)3d]mn anothe agsReChe ihentidly Brovides erﬁéiﬂéﬁefo@delwenng or
met hod for delivering or _targeting an agent,

targRlia BRGNP G & JIRIRBRHEC 25 SAYIONRIGAGENT, 16 an I:32-oxpressing
cell k7 vioeHEMTNEd ichlidied Qd?HuY Qterl ﬁrﬁhhgﬂ 22‘85“&9&?}/ to a subject

adm ni stering an anti-1L-22 anti bdd

undgroeenditioas thalalovheinding efths aoki sbiro ItLhazaﬂJthetmmquy may be
cod;he@%o al§&cAY 1HBAYe R ri¥fetyC QLA &4 d fbd%rksecond

erapeuti c nolety, suc é toxi n. 9] Th
di sKABQTdepdisologase pm\n@e& nucleit aeigusamuencesdromitibe Wy and Vi

o ST, 9y B0 &, 0o g SHoo,

.0623G050a87B68BA67D086368D0a7 366B063T66E05, 338006, 376B10, 354A08,

. 355@3%022 %éélz E%gd gﬁggﬁ%ﬁ%o provud%S a%onvdcqelc acu? sggﬁeﬁces that

acl
comprlse at least one CDR from GIL01 GIL16, GIL45, GIL60, GiIL68, GIL92,

097D09, 062A09, 062G05, 087803 367D04, 368D04, 166B06, 166G 05, 375G06,
376B10, 354A08, 355B06, 355E04, and 356A11. The disclosure also prowdes
_. vectors and host cells comprising such nucleic acids.

' [0040] ;I'he, disclosure further provides methods of producing new Vy and
Vi domains and functional antibodies comprising all or a portion of such domains
derived from the Vu or V|, domains of GILO1, GIL‘1 6, GIL45, GIL60, GiILE8, GIL92,
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conprise at |east one CDR from d L01, G L16, G L45,

G L60, A L68, AL92, 097D09, 062A09,. 062105, 087B03,
w0ORIDN4964368D04, 166806, 166Q05, 375Q06, 376BROT/US2007/004692

354A08, 355B06, 355E04, and 356All. The disclosure

al so provides vectors and host cells conprising such

nucl ei ¢ acids. [0040] The, disclosure further provides

nmet hods of produci ng new VH and VL domai ns and

functional antibodies conprising all or a portion of

oo o B 8l 3 A oA 882 cos, a7scoe,

376?% 6335%%3 3BEB0ESB88E0A04F386A097 D09, 062AO9 062005,

: 367D04, 368D04, 166B06 166@0@ 2006

" 37400611 Addiosal aspas of Y dslossie YR Reset P64 pprtin the

desc B{ 61’1 o% nrf‘ﬁﬂﬁ‘?ﬁgﬁ o ob\iSus From Fh%iéésd}* dtiorp%rfiﬁéy bené&red by
escription,- and pa wi |

praaﬂmngtﬂse immntiohne B ivieptiooris set fqmyabfé naé%ﬁui@dy ppinted outin -

o RIS, DRk s BYSHY b8l R bk BEFRAARR dHRind B Soope of the

clalﬁhsi cthe tﬂd&lb\ﬂlhgtdeiam@d deeciiptict mhxﬁesse*emptam gepresentations of

Qarégégq%ggg@%m%h [}Bgég\égr}g g\&vflf!'é\ﬁ é“gﬂ%sgﬁétgﬁsgppe invention as -

claiffdd. O¥he QiERB A PERYisg ﬂgurés’wonmwmta part offthishspgotfication and,
: restrictive of the I nventi on as

toggthes ithihendeseriptions sgafgspplm}pélltést@éﬁterBipoJlHaeSnts and not limit the
invemgsi.fication and, together with the description,

serve only to il I ustrate enbodi nent s and not linmt the
i nventi on. BRBERIERHD] RIPARON-OrHE HBES)042]

P 9o FidiRECK ofd ogﬁéf“i&Hreﬁ{‘éhﬁ Ez%%aﬂFaloﬁbeﬁﬁ%é IL-22

recep or c I'ex assay: bio.lL-22 bindin
recbbtdrz:amplepltassago r’mbék—ﬂﬂﬂﬂﬁdlﬂg ld;ozﬁmept@hcgwé@x DELFIA
+ 'ﬁl ure . Profiling of |ead scFv clones in
compellion ag %‘for conpl ex assay: bio.lL-22 binding IL-22 -
r eCEI04G®] Figure! 2x PibdiliAglofdeat ecFvicones iall.-22 Apce@bL cemplex

e G Ve B S5 g ARy,
Gidgrdemed. (B) @nL 1@8d@iwed/e(d:) GHL. 16, IG125B0]etridv&dl. 68 derived. (D)
GlIEgl§g§{:frﬁ]glvl::-lgg;J (lrﬁe}] @éld r?\}eg'}gg(\‘:) naHu ER%C e@éﬁh@s gﬁ& 92( ﬁnved :
Ge GIL-
> poagdse s(Bo wmmb%ﬁ@%@h opimzed

lg(iw@pulm GROscssay. | PsCepmined 16 | Nangsmings igG.
(A) é&% F@% 4 géroaé @Eeé@g reséﬁ\mal sed-29 Qntlboﬂfé@‘lﬁ] ELISA.

Flg M no acl nucl eot sequences of
OpltlthQd GIL-1gGs specifically bind to IL-22. (A) Germhned IgG. (B) Non-

~ germlined 1gG.

[0046] Figure 5. Amino acid and nucleotide sequences of human IL—22
The nucleotide sequence of human IL-22 is SEQ ID NO 2 and includes a: poly (A)
tail. The disclosed nucleotide sequence includes an open reading frame and the
ammo acid sequence of full-length IL-22 protein corresponding to the foregoing
nucleotide sequence is reported in SEQ ID NO'1 The amino acid sequence of.
mature IL-22 corresponds to about amino acids 34-179 of SEQ ID NO:1.

[0047] Figure 6. Amlno acid and nucleotide sequences of mouse IL-22.

[0048] Figure 7. Ammo acid and nucleotide sequences of non-germlined
GILO1, GIL16, GIL45, GIL60, GIL68, GIL92, 097D09, 062A09, 062G05, 087803,
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The nucl eoti de sequence of human I1L-22 is SEQ I D NG 2
and includes a poly (A) tail. The discl osed

waual7aotd4sle sequence i ncl udes an open readi ng Pcams2@ndo4692
the am no acid sequence of full-length IL-22 protein
corresponding to the foregoing nucleotide sequence is
reported in SEQ ID NO 1. The am no acid. sequence of.
mature | L-22 corresponds to about am no acids 34-179
of SEQ ID NO 1. [0047] Figure 6. Amino acid and

vl 50400, 1608ARCTaaChe 2 o78e 10! AR4Abel bauedel sssEos
and @6BAl,1, (hd1dding@ i 4hd \E d6fairs, 268, CORsIH1, mms, L1, L2, and

062A09, 062Q05, ‘087803, 13- WD 2007/ 100643
L3). PCT/U82007/004692 367D04, 368D04, 166B06, 166Q05,

ﬁ@@ F"’@@r‘@@ Mﬁ%o&ldmle&ﬁﬁﬁ ueREEs 8bgédmlined GILO1,

|ncIU|n mai ns

GIL1, Gilet5, G 0. C688; Gm%%r@zew%ﬁ&?@% erdp, 165608, 354A08,
oesf, S85L81, BSOATH: o S ing 2 dfigne, ano oo
(H1,168(HES, L354208nd L@SBOG 355E04, 356A1 1, and 368DO4,

nﬂ)(ﬁgé] gﬁi{@?%%@%@ i ndl g %éeg&am EEBV’S for non-

germlicée GILO¢, &qLeEHR151GIE 6Dy CILESr GHEL, QgEIDﬂQ &PA09, 062G05,

os7Baige7Ei0es dpsBo s d5e8e" Jasfs. 7efids: o7 pRh 4o, asseoe,

355%@5@ W,Wlﬂ‘?@mgs uBdéANRd (55 BB, H3 365 H02, armhl3).
unde

1, H2, H3, L1, L2
- L3/005BEEu e Egurintosc R ATKbNAErGtd SeRtiEness phgeFPS tor
gemﬂﬁﬁé& r@lﬁ@ﬂbléﬁ@é&iﬂ) IGILe®, dii 680G dA) heXAdd,®87B03, 166806,
(1 L92, '062A09, 087803 1
166%@4%@30@@@@@0@@@9@41 954 0ED 04 Wi isunderlined
d (HL, H2, H3, L1, L2, and L3 '
(H1V\H£5i E urégl ?1% .(In vivo halt life ofa?A) )
daaszB)‘ngsumaA-B{ do¥Bio Iralf liteeet (P A56A NeanRd &Bé 8§§904
2 {FOGAI R TR0, Miofh eate ARKAH) LioRetg onse
sevdagy scoresy(B) mithGraiousddbses 6DSGA T @mnmslslewd:evwmher day in

rity scores of 8 ng kg"' of 356All
m“'é'&"miﬁ?‘ SS@ every other day in nurine ClA nodel in

rrul [0DBUPFRiues @SA-D] MEaH disegiseesevistity Bcotdsaof 8linsghgé’ of

" 5EeAgIRIate0 SVRBLRUIE it N BUEPA LlaEPos] BLEHE studies.
. Fi qooss] ERfirds 1DASBANeSE vRiddsy sa@ritg stown 6i® mg kg ' of
separ at e studies
356A11 administered once or twice a week in murine CIA model.

[0056] Figures 15A-B. Disease severity scores from two separate studies
of 8 mg kg ' of 356A11 administered every other day, twice a week, or once a
week in murine CIA model. ' .

[0057] Figures 16A-F. Histological evaluaﬁon (paw) of disease pfogre'ssion
in multiple studies using mice treated with (A) 8 mg kg " of 356A11 every other
day or (B) 16 mg kg 1 of 356A11 every other day, (C) 8 mg kg 1 of 356A11 every
other day, once a week, or twice a week, (D) 8 mg kg 1 of 356A11 once a week,
(E) 8 mg kg ™ of 356A11 twice a week, or (F) 8 mg kg *' of 356A11 every other _
day in murine CIA model.
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of 8 ng kg -1 of 356A1 1 adm nistered every ot her day,
twice a week, or once a week in nurine Cl A nodel .
wpQOBT7poddB gur es 16A-F. Hi stol ogi cal eval uati onPCPAs2000/004692

di sease progression in multiple studies using mce
treated with (A) 8 ng kg -1 of 356Al1l1l every other day

or (B) 16 ng kg " of 356All every other day, (O 8 ng

kg "1 of 356A1 1 every other day, once a week, or

twice a week, (D) 8 ng kg "1 of 356All once a week,

(S0 ire 70D ARG byl S iels bR Gl i
aﬂh%%@éh%ﬁé@&w%;ﬁﬁ&?@??/ 203?92 [0058] Fi gure 1;_
e 166R RS 1§ Betephdh ol mivg 1B 5 sl bies

admiSistdretiant isetypsd contrdll Afiddey22 (ng/ rrL) in arthritic

m ce admnistered an isotype contr ant i body, %0060
- RIS Sl faeoulter SHiLE 5 1 b R Ao
pson Rsigs@oriatic lesions. 10061] Figure* 20. Disease
Uat | o of .in.mce treated with 16 ng/kg of 356Al
1 [B@Bﬁﬂigum 20oMiseasepvaluationiaf inwnice dreated with1 6 mg/kg of

3561{3‘S1Cir ?%3@4 éA%ﬁﬂnghéﬁ%?de@ ﬁ%glﬂe%ggéﬁf%%gjﬁg (UP])O Clinical
d|se%ke pregeession ovkr 0 wee/lq; s(sB)u Rlinmatissof al 10 Negksg/ -m) '
04038 EBUES 271, ek fith 87 4tiyhB e S istht B384 todimu) in
psoEPatlcmméﬂrea‘tcledj Iﬂhgt?h V6 nsg/ky mfIEI)BG@hSI , 368084, lor-alddntrdl Bntibody.
t r 46053 Gicre 22 TigfekySter Ykide serumighafion ) L 17K, ) 1

17FC@0? |9|17WF+ mgim) Lﬂéﬁﬂ]psﬁhaué enida treatew vt PERAG/kE of 356A11,
anal ysi s of pooled CD4+ | ynph node cells treated with
S68R0A, zﬂﬁ@ cMEPhANtIAdYL | owi ng i sol ati.on from psoriatic

co 290631 Pfﬁkﬁ% Zgytilgéﬁc A r‘n"é@n@ nﬁ%@o %;:)206168 [Xda- %’Jméh node

trol ai ned | L- and I L
cellg trezged mith IEWVand|lqznqu&cwrfelIowmlsolatngnzfzor@rmsorm mice

trea(%? %hﬁggg of 3‘?{6ATINF%6%%$6 cé&%@nt@o@l rﬁgﬁa&ed for IL-

expressi on 1 SOTI
22 amceaamammmmmrgm gFofL-szmnmL $BBD[1422candaTNEm HoPR2 and

FNGEpr IR ap@UERT- Fiqure 25, Oyt oki né detestion in the

sufeoss] Eigiuse @4, pOglokihd gemd expasiorein the sadsatfqubdriatimmice
tre%grg m;apt 8 mg. 8 cgfr3 1d1 @68'50146 onga/ kgntrol anﬁ%ody (A) IL-22. (B)
IL-17. (C) IFNy. (D) IL-17F. (E) IL-6.

[0066] Figure 25. Cytokine detection in the supernatants of pooled lymph
node cells isolated from psoriatic mice treated with 16 mg/kg of 356A11, 368D04,
or a control antibody and stimulated ex vivo with and without platebound, anti-CD3
antlbody (A) 1L-22. (B) IL-6. (C): IFNv (D) IL-17F. (E) IL-17A/F. (F) IL-1 7A '

[0067] Figure 26. Cytokine gene expression in pooled lymph node cells
isolated from psoriatic mice treated with 16 mg/kg of 356A11, 368D04, or a control
" antibody and stimulated ex vivo with platebound, anti-CD3 antibody. (A) IL-22.

(B) IL-6. (C) IFNy (D) IL-17F. (E) IL-17A.

[0068] Figure 27. Disease evaluation of in mice treated with 16 mg/kg of

356A11 or control antibody in murine model of psoriasis. Mice treated With -12
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or a control antibody and stinulated ex vivo with and

W t hout pl atebound; anti-CD3 antibody. (A) I1L-22. (B)
wobke®/0¢dy . IFNy (D) IL-17F. (E) IL-17A/ F. ( FPCTIUS1002004692

[0067] Figure 26. Cytokine gene expression in pooled

| ynph node cells isolated frompsoriatic mce treated

with 16 ng/ kg of 356A1 1, 368D04, or a control

anti body and stinulated ex vivo with platebound,

anti-CD3 antibody. (A) 1L-22. (B) IL-6. (C IFNy (D

and S 9! dploning adopihesati o ey (. Ginicabaiaease

progire 5o bYbr 30wHEKY, Sms) %dé%% 75??6&8%2 g(f) wsid.asis. Mce

treated with 1L-12
CTM G196 4 2Delgrliane g vigagerum devalaioh §-2&dpoib) in
psdrféli@:%ﬁfe ﬁéifé ittl 518 ﬁ@)’@c{)f SEER1 1 @r%e ol%frﬂ%f)gg g\?f&e

over score at
treategu/wg] ﬂg—12|3mqgl;PSoat ady il riouQWlogsaﬁqnh\/eetva!hsJeobf Tlcehs.

2000 g3 B8, B Al oA o, 1.

178, (C)AL ek RA/ERSnat (D) di- GLm‘ mdrtaucngucmdw@aiewammﬁ aAdsingrkgddf 356A11 -

or 4 ghfirbPapmody’| Vsl %’ wilRiLfand é?’ﬁ el ¥§A/V1?foﬁawu\9. adoptive-

trarﬁ@}zr ot Tdlls. psorl ati c m ce treat ed with 16 ng/ kg
' anti body. Mce treated with

trol
@G’Aié'w% g{if;kgw SENSRXRELSRION N the ears ahrsariatic mice
trea:ttedwqeh b&nglk@oafladsﬁ %F a c?d?wtro%h%bage%?en_-w 4B) JL-22. (C)

reSSI on I'n the ears of psoriatic m reat

IL- 11 :@Ali- 8. dviicg trapted avithalhe1 2 e LRRB)atiday1 following

I -17F. (D) IF E) IL-6. Mce
addrrﬁaélael tg%r?s&mer Eﬁ— ce'il and LI(DS) at Sgy (1 1)‘ol | ow ng

addPOi7eEFigusas¥ier Flow Tyloeidtsc a[rmy&é, onguterei GD4+Aymph node

coS Ny PR, e AT R0 s oaf mic
_treated withs 86 inagikg ofi 356A1 1 beataeehtrl tahtnﬂ:ﬁdymlnlﬁ%tafne%ﬁf@ﬁ\k-kz and
L PARLSENEA LI AP AT TL AT, Sl T 22 P o

TNBEacroNFiy. | Mid treated win;ILor2 aﬁ&llE@SIaﬂthHNfoquﬁﬁg adoptive
th 1L-12 and LPS at day 1 follow ng adoptive

traqgfgrngfgrcwgﬁ T cells. [0073] Figure 32. Cytokine

- det[oorBPRiguie 32¢ SyRAINAHERIHORT f'bg‘;lﬂ
' nocﬁ-:g 5&'& [ goPat%d from psoriati coml%gq?%ga%dé{%{éh ed lymph

igplated from psprigtic cijee treateh Withots maflo of 356iAdticor a

corgﬁré]atl :éigig@oéw bhd‘%!tln‘ﬂ\dlltawz)ﬁ)ln? \glﬁﬁ Eﬁé‘@wf% 2%3% pnd, anti-CD3

antippyly, KA%I!: 2%4 €B) 1l Léiat TNy KD) LIL1 D7 AndE) PE- BtF.dMicd treated -
witH ﬂl—ﬁ?‘ﬁr{&guaé,%tdéﬁﬁ FoRRWhG" o%fptlveQ?AAs?er of T cells.

[0074] Figure 33. Cytokine gene expression in pooled lymph node ¢ells
isolated from psoriatic mice treated with 16 mg/kg of 356A11 or a control antibody
and stimulated ex vivo with platebound, anti-CD3 antibody. (A) IL-22. (B) IL-6. |
(C) IFNy (D) IL-17A. (E) IL-17F. Mice treated with IL-12 and LPS at day 1
following adoptive transfer of T cells. .

[0075] Figure 34. Disease evaluation of in mice treated with 16 mg/kg of
356A11 or control antibody in murine model of psoriasis. (A) Clinical disease
progression over 10 weeks. (B) Clinical score at 10 weeks. |
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[0074] Figure 33. Cytokine gene expression in pooled
| ynph node cells isolated frompsoriatic mce treated
woi2047/10648g/ kg of 356A1 1 or a control anti bodpCTAas2007/004692

stinmul ated ex vivo with platebound, anti-CD3 anti body.

(A IL-22. (B) IL-6. (O IFNy (D IL-17A. (E) 1L-17F.
Mce treated with IL-12 and LPS at day 1 follow ng
adoptive transfer of T cells. [0075] Figure 34.

D sease evaluation of in mce treated with 16 ng/ kg of

tib d del
> ook Flogim 34 PriattionpLisadus SR el o ez (ngemL) in

IRRIESmidBre dd Wik
P 007/ 100643 PCT/ usgc%@?’yﬁgggwf%%]% %‘?’S‘L‘?"?r‘é@“y

Det K773 Figyrei 36.vCvipkine Qﬂﬂlee&)@f%s%ﬂnIlmime@r@bﬁpsomaﬁc mice

e e
17Rx(phdb st Eﬁl f(IILFﬂ faeilp mvembér B3 (E) dlt-i6; (Fr) lﬁNy t(GydLezl BPtpIL-22 .
t t A |L-22,
o Bt oSO R AP, (9
me nf97 83 Figure)37. LDfsee(sE)e\IPd'LTbg%oRr(l & 1dﬁr&o’§£tr8§‘tdd With4 6 mg/kg of
r
N ey G ik o
progir€ssibn @¥eed 0WbdksL6( /dmnéﬁl sc8rSAL18 vﬂiel&o Wf&l treated with IL-
i body in nurine nodel of psoriasis. dinica
12 éf‘gé} at glayql tollowing éﬁépt".{@tﬁﬁ@é@ Of(TBFeH§ i ni cal score
ﬁ@re'@@eobié‘(ﬁfdﬁdof"lnt vo Eer '@%3’5@1 @? @l@)’m&) in

foI W|n adoptive transfer o T ce
psog@hCDetC@:tfe%teddmth A 6vngdgset 3pBA LY o @ adntral emzlbpnlg/ ilice

el TR L0 455 o RSSO o

at 09801 Figurlediﬂ n@etemmn Memtwmsém tévels ot (ABIL-17A and (B) IL-
o AR b B b g Y LA EMh G
coaﬂmitmrl]ﬂ&tmy{ &lLef2 ahGAIPS) and @cy ot 7o) a:@dl(Lﬂg))%ﬂ_dB lr(;I psonatlc mice .

Wi on o an
treqtEtiy Y 1 R Ot BSBATH b2 contial anibady (e T2 kPR 16
coamhk@téfecfﬁﬁé%y ;tf@g%\ﬁl éﬂveaﬁéhgggbtf L ?’%?aﬁggekpgf

ere Wi i v
a@&‘é; E'qlﬂés"ﬂ @) gﬁ’!@mé'sea(sﬁ)s%wﬁawp%ﬁ%’@ayé% slisgasgseverity

sccﬁé@t@!a‘yrsd 8 1§'nﬁﬁ?e1 SEMSEAkY adhfititerd Qﬁé/ry:ighef daf in murine . -

1 of 356 adm ni stered every ot
C'A:]TE‘qug@é CIA model . O [0082] Figure 41, Mean di sease

S eV[@'O'B Fid g%"f M%aﬁgdlggas% sQ{/eﬁt?%r& of %qﬁbmgzh Bt ¥eA11

every once a wee
adrnumstﬁeed:emem@m day0086¢ arvgek.corpiceasvetlogi aairine CIA model. -

. evaoeRis PRyURAY. AlstAbgiat SvaILAELRIBARY of Bisease progression in
mice treated with (A) 8 mg kg ™' of 356A11 once a week, (B) 8 mg kg ! of 356A11
twice a week, or (C) 8 mg kg ' of 356A11 every other day.

[0084] Figure 43. Histological evaluation (mean paw severity score) of
disease progression in mice treated with 8 mg kg ! of 356A11 once a week, twice -
a week, or every other day. ‘

[0085] Figures 44A-B.” Mean disease severity séores from two separate
" studies of 8 mg kg of.356A11 administered once a week in muriné CIA model.
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mce treated with (A) 8 ng kg of 356A1 1 once a week,
-(B) 8 ng kg of 356A11 tw ce a week, or (C 8 ng kg
wofR0@h6#31 every ot her day. [0084] Figure 43. PCT/US2007/004692

Hi st ol ogi cal eval uation (nmean paw severity score) of

di sease progression in mce treated with 8 ng kg of

356A1 1 once a week, twice a week, or every other

day. [0085] Figures 44A-B.' Mean di sease severity

scores fromtwo separate studies of 8 ng kg of 356Al

- Z080PBlEREr PR v Bt %&%@%ﬂ@w sgadepidression

frordrlltwb @Ie@grmml stadimsluatrhioe  itqated) vath alregé&ge pf 3§bAddiance a week

é@g seqa\rate studies in mce treated with 8 ng kg
in murm:e €lonce a week in nurine ClA nodel. [0087]

Fi qoos8®] ﬂ@ﬁfé‘sd 48p20. mgéma%e%@e&re\fegé%ggmmg ftorarthtde separate
separ at e t | m ni st e
sdiReor B medie | wTapatind edmingissed o conpeRifmudie TR model.

4740@88#@%@@'7%@ W@idl@élb@lfé\(é!@ﬂﬁo@(pﬂh)s@ﬁdi%ease progression
progression fromthree separ at e st udi es in .

from tlrgecseRirate studiek i mics trggtetbwith &wg kg ™ ma@aw once a
. [0089] F 48. S I I f
wedRii feite BIRAfdel. LD G (na i) fromnl ce.
~ trdaoes] igune 286 /Beruing Evelk ob h%)elLaG egiayl) andrtk) GXCE Ang/ml)
oS oS PSS BRRT T it AR A
underst ood cert aIETI'NhEDGEESDFHﬁTl@NI ned.

1 * ﬂ definitions are set forth throughout the
. det B Y22 cription. [0091] The term™anti body"

r ef[@090) h afuerrmumel ;ﬁl’fésbhﬂlménﬁbagﬂwbe rhors sddilyamierstood,

enconpasses_any pe ri.sing an
cerisin fQjghs sr%arsrtgie?w%ﬁg it MQ%W%?%JPHB throughout the
detgmugscrm%,; ermincludes but is not limted to
pol ycl onal ; nmonocl gnal’, nmonospecific, - ﬁ$0lf
bt

norf089aLThederm iaRKPRStY, reteieid andimgy or fragment
theFéBf??ﬁ!a %nc%)’l?efk%‘e%‘-‘an)f B819PBbiIdE bonipiindlan 'Eﬁti@bﬁcbmdmg

t'ro generated anti bodi es.
fragmeutadean mptiges-hioding demai. " The fierm ingludes byt @d@@ﬁ Jimited to

ol S ARy BRI sNSheSH n Hi forfazo

human asingbrthaien chimelic,gsyintimetid, macomjamamal hybrid,uvtated, grafted,
anc{ gy]ont Srée"‘%g%d:rgﬁ%‘%?legerl]ﬁgl 5 df:)l'&eeg{) ﬁ&ﬂiﬁlgm%?cﬁmihfhct” the term
“antibody binctudezdamigbody fragments such as Fab, F(ab')., Fv, scFv, Fd, dAb;

- and other antibody fragments that retain antngen-bmdlng function. Typically, such .
fraémenfs would comprise an antigen-binding domain. ‘

[0092] The terms “antigen-binding domain” and "antigen-binding

fragment” refer to a part of an antibody molecule that comprises amino acids
responsible for the specific bihding between antibody and antige'n. The part of the
antigen that is specifically recognized and bound by the antibody is referred to as
the “epitope.” An antigen-binding domain may comprise an antibody light chain
variable region (V,) and an antibody heavy chain variable region (Vy); however, it
does not have to comprise both. Fd fragments, for example, haye two Vyregions -
and often retain some antigen-binding function of ti;se intact antigen-binding
domain. Examples of antigen-binding fragments of an antibody include (1) a Fab
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fragnent” refer to a part of an antibody nol ecul e that

conprises amno acids responsible for the specific
woizadimg4bet ween anti body and antigen. The par PCofUS2de/004692

antigen that is specifically recognized and bound by

the antibody is referred to as the "epitope."” An

anti gen-bi ndi ng domain may conprise an anti body |ight

chain variable region NO and an anti body heavy chain

varlable reglon (VH); however, it does not have to

fragnrng ’0?1 qt[fg#rb%ﬁgﬁﬁwﬁg 1£8r )Qg L%}nr%éﬁ? dofRaitE (2) a
F(aﬂ")émretgnoemob mhalennfragtnemthagrmg twan Eabgragtnﬁatmljnked by a

o R B 3 e 3 BB A g o1

don'lfdi ta Fv flagRioN Haditig fieagend \hadomaindef #lsingiélar@Lof an

g ok S i el S o4O ARl i BT whin s
a v.?béHJam 48) ah tQSl%tcﬁcg cbﬁﬁalékheaﬁarw%mmnhmg ﬂag‘?@n (CDR) and (7) a

ment aV|n two VH and domai ns;

single agaEInEv (mﬁvr)g Although @ﬁdwm@aamsn@ ibe BV Qasgre@tavnﬁnd Vi,

oo Shdd8o78h 00l Bl 1D 4Bk Veeectnomant metnocs

by & §ynthetic finket et evaplestiherato bg ade asi asingle petein chain in

whuélﬁgf%ghgﬁﬁls 7%eg|?ﬂ% pg\gf t? rf§5ﬂerﬂ9ﬁg\<;§lgﬁ{: mgl@ﬁﬂég gk‘l%\/vltn e single

charpEesdr); bye se@aeﬁmeemnemsa)tmenm 29@ 4253 -A26; and Hugton et

o (SE8 HS2 unlhC8S st Do 0 Bhig] FAte By ragmens

are WhitsiRed fﬁ)%lﬁétc@ﬁ\ﬁbr\ﬁtbrfa& gécHrfiqhes knb@nftcrthbﬁé witresldiin the art,
nol ecul es

nown as Si chain Fv (scFv): see e.
andEhedraamants QeoRueECRE LngtBn i he SEe ANRRY a5 A Intact
anti hdle(sl%s) Proc. Natl. Acad. Sci. USA 85 5879-5883) .

ese antibody fragnents are obtained using
cori0888] theterne ceffective ameypt’iefersdea 9\?%#9% Rr Mqunt that is

sufﬁé@nlﬂbﬁegu%ﬂé’ I3 5&?\&2‘%8%%@” iGrafy é‘iu‘rlé%%&rﬁﬁforﬁé’ Bf ta]k:ﬁ dve a

e nanner as I.nt act ant | I es
desiad melogicaébﬂmnmeee apleereased dr eelt and/ou & agk a@hwty,

supp iRty b Blidimmahihy, stioBfbsdion of fnghlark teegndf ot LY
ol q00941:‘ﬁhe mo"ama“ Q“t'bw dxcdeded aot!bOd@ﬁd'}laanvanable and

cor &l Bt e AR 88BN aRY MDA i mepypostobut
seqb@h&és IkaGRIn larthekmdyhcludngJ dlelsemm;)tmdhese bescrilped by Kabat et

o e 1%y GO e 0 B o erss

Fifth EBIg6 ag. %mmmehhef Bfeblthldmi Hdirrem Sénrc@s,aﬂm E’ubllcatlon No.

o1-5a3%) 158 bubnmaa Uponeactihe itentin e JpLie Smo aci

res ug%rrﬁﬁtencoﬁbﬁtﬁy Raidnogerning inkaRabhIsbllineddenlces (e.g.,
mu%?nonsﬂgﬁgdggéc\l/ Ib?/ergndy% orp gl?é Isggg:ulﬁgrr]nutagene&s in vitro or by somatic
mutation in vivo), for example in the CDRs, and in particular, CDR3. The human
antibody can have at least one, two, three, four, five, or more positions repl_aced
with an amino acid residue that is not encoded by the human germline
immunoglobulin sequence.

[0095] The phrase “inhibit” or antagomze” - 22 activity and its cognates
refer to a reduction, inhibition, or otherwise diminution of at least one activity of
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91-3242). The human anti bodi es of the invention may
i nclude am no acid residues not encoded by human
wagenimioewd3i rmunogl obul i n sequences (e.g., nut RCTAISS007/004692
i ntroduced by random or site-specific nutagenesis in
vitro or by somatic mnutation in vivo), for exanple in
the CDRs, and in particular, CDR3. The human anti body
can have at | east one, two, three, four, five, or nore
positions repl aced wth an am no acid residue that is
not encoded by the hunman r e | nogl obul i.n . :
IL-25 Guyedndanaipecy BRIk B G5pir T, ey ap inelative to the
activi 'k AdL.a% 1nViHe)/a@§%detéf tﬁ@%é%nt.bsﬁw The &ctivirg et 19e,
bition, or otherwse dimnution of at | east one
meaauted/usmg@ny tezhnouE RewodB Ae pCTINGYIRNG/ (98 fxample, as
a
desqtEer nESamBICt £ ang, T hiABhibn dr aadoivePdbies WOPELSssarily
indigdie aahﬁmreiﬂenmhtlbh of shentl_-26t pdiypgptidenkioclagical agtivityn /:béeductlon

red usin t ° °
R AL o
morénd 9. I nhibition. or ant agonl sm does not necessari I y-

Indicate a total el the -2 ol,ypept i . '
bi ORI ten UnterISudRcRBror oy 22 releirs fo BREEH ¢yiSkine
(whueHQHéy %%Wmamgn&ﬁb%a&é% P Bidi o IL2%R 86dfor $0fceptor
The term "interl eukin-

COW’@PE"—I‘E B %‘F%Hﬂ PR2e phdihaseat Ieqat ene Riyﬂ%f?'bwmg features: (1)
an dmmﬂiaéé@%q%%glo? aorf\atﬁ'rél B&Jrﬂn?lm&%ﬁ'laﬂléﬂ{ pLoa polypeptlde -

recep conpl ex of , and has at
(fullll@a@th Qmaaturetfmm) er admgfgeﬂbﬁletﬁ@fs e.g. 13"\ RINQrAGId sequence

| | .
shoffdh B8 Mo (g BrEE0 ISNGS Gy fahordroreot

(2) 4m agrivatacid seqoénceasgbstaaha&yndwtlaal 0, egpu ahlaast 855q90%,

95"/;‘1?9&%; Qﬂ%%,:gr }éb§g‘9° | sgéh’t%E%\laQnmg %clé @éﬁh@%e YhoWvn as SEQ

o acl d’ sequenc
ID I\S%t}ﬁgga/msgd)/bmdﬁ(mé/ V@ghetenf (lbug‘lan)air SEQ4D NEYS (80sine) of a
: 9 9 0 0 %identical to namno
fragBiRIdRe B P e PeIth e whRkTS ARy 3 ppturally
occhf‘rﬁfgeﬁfanﬁﬂﬁlaﬂﬁﬁ)m@ ﬁ%@abﬁ%@@eauéﬁw on e)fragment ﬂTeﬂgnis(H g., SEQ
"t hereo an _anmno a segue ’
ID NQ B onauGlatings 7ide 15 fmaRTar PR 119N3:4 fuifeet G ragment
thel%%q)“ AL En YmiRofdad g&gbeﬁ@@ bﬁ@édé@tﬁ a nﬁa@otlh@ ski@u%n@é which is

ucleotides 71 to (] uman % o
ubstaralaﬂlv a@wmal te, I’%Qedﬂ) easth °én98% éc%%s @&%&%A’ 99%
|derﬂﬂ% ijzféo%ﬂ %Jeﬂ@ess‘?%\ﬁ{‘5§ SﬁtDQb N©:2 or nucleotides 71 to
stantl a ent at 0%

east 85%

6100mBro AT ONBBE BONO- A e Eor ol aamert REERUAS) an amino
acn%%%&ﬁﬁ&f gpgféﬁ ﬁg)x)%ﬁgrlélggg@? ée%eﬂld% 'o‘aeg;% fét ehd é Raturally
occhrgnine2trmlestide $&quencenat adragment thereof, e.g., SEQ ID NO:2
(human) or SEQ ID NO:4 (murine) or a fragment thereof; or (6) a nucleotide
sequence that hybridizes to one of the foregoing nuclédtide sequences under
stringent conditions, e.g., highly stringent' conditions. The IL-22 may bind to IL-
22R and/or a receptor complex of IL-22R and IL-10R2 of mammalian origin, e.g.,
,human or mouse.

[0097] The nucléotide sequence and the predicted amino acid sequence of |
human IL-22 are shown in SEQ ID NO:2 and SEQ ID NO:1, respectively. The
amino acid sequence of mature human IL-22 corresponds to afnino acids 34-179
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aci d sequence encoded by a nucl eoti de sequence

degenerate to a naturally occurring IL-22 nucl eotide
weeoqraned3or a fragnent thereof, e.g., SEQ | D ROras2007/004692

(human) or SEQ ID NO 4 (murine) or a fragment thereof;

or (6) a nucleotide sequence that hybridizes to one

of the foregoi ng nucl eoti de sequences under stringent

conditions, e.g., highly stringent conditions. The

IL-22 may bind to IL- 22R and/or a receptor conplex of

of SEAENGT) Mo O B0 e B e

donpm@a; dt\l@@emrehal 42002y 8tuenre, 06:1080r82; UIS. F2ataheApplication No.
§Fé? NO 2 and SEQ I D NO 1, respectively.
Qﬂ%ﬁ?ﬁo ach sequence of mature human |L-22

cor[0esppTite tlarm &Ni-go a&ni\ﬁ@” Jéfcké 9o 40 1846t %91@7éélﬂﬁ&4&ocess :

'”"'?@%&&Sﬁz’ﬁ%{‘g %aNCE)SEE 0?%88@"%'9@334 %@melex consisting

|
of m@m ggd é(ﬁfinglbf\gg?lcgrl]l( ZN(%% %%if\féﬂé%ézwgﬁéd%gtzl%%égloﬁé 'of, but are

not fi UU'&%’] torkd) 'P'é‘idiﬁg |4-22R ofca regepjor eemplex oft Ib-22R|aemsi_-10R2
(e. goﬂ%rﬁﬁH P_'-Z’QR Wa&ﬁ@?%uthbm ﬁbﬁl"a?\qLo{qﬁﬁ)t gé{mgé&qtafﬁg Rith signal

result of a rece
transgiystian m@ecureq (E~922RA5H13I) (B) amﬁalammgtmmspeidrylatubn D2 STAT

.pro\%?ﬁé {’é g Af% gﬁiﬁ'l‘? % %Sﬁ)t I'gerf,'g@ %{)darctl(yahﬁg STAT.

protging; Lamizﬁ)anddmb-’nmgl?é a.( mcgaasnhgl oRdekleatiiyMbrioifetation,

o Vo e Sy o et v
_or cphsipationys tidreof, off ephAtlialtaMeeiibrotigsty; or ﬁ:ﬁ’ﬂ-ﬁ%e celi&T Epithelial

cel ngi BB A5 AR R e bl of Ehe A, Beh. el anco iy, as well
as ereiotieeltdl te)is P FbidRE iftlude %utffrbeﬁtst' lﬁﬁlkéH‘to gg‘ghsefa?f

| s t
orhdte! SR celbimmbicts Chfahd s B cells Rt ool 8 cells,
maci6phages, 'éﬁd’ i é’(fytéém}Ln 92%%t4vﬁ cgﬂ' ti&?%{e%kn&? s itro, for

i ncl ude, are no mted to,
example, ysing ﬁ:he @ 2d0iegapior imkibitisin as%/ @sldesbmibedain Eehh'fples 2

and '_6 k?lﬁé’ I ﬁ@tasséd’réinHH %ssggtm F&Sﬁﬂa% mblé% %&@_‘_pgﬁge r@ggn assay of

' EX&W&%VI le-ma@t;Vllt)spaBadm‘j bs detemmneﬂhﬂ@ﬁm f@mdxample by scoring

prog{}@gé‘igﬂrc%?%}’ﬁﬁﬁlunel‘re% %%% 8'1"5%’ %%P gg%reggé%g] in %xample 13.
i n(0AH9NiAnussd zluyereusn dnsmgrxdogdnefatEﬂaéﬁﬁl@sd%A@gdrsﬁbo M antibody
n e
w050 L0 G0 BRI ool ob G b ogmttein 2

nonaﬂrmmrhm cditselavtiotdeld, dh Ve vitf®phaye di Ofﬂay Prot&iAchidor any
mrune response or di sorder as

es ion .of an

otnef TdhBETh Prick cHsIdATe Foous565 cAB ks tasied far therabilty to bind
to aviahtigegRNThR! RemeedIhesy seﬁ@ér‘i’é& §Enéfatéd by Rhemic
rearrangement in an immune cell.

[00100] The term “isolated” refers to a molecule that is substantially free of
-its natural environment. For instance, an isolated protein is substantially free of .
cellular material or other proteins from the cell or tissue sodrce from which it was
. derlved The term also refers to preparations where the isolated proteln is

sufﬁcnently pure for pharmaceutical compositions; or at least 70-80% (w/w) pure;
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where all or part of the variable region (e.g., at

| east one CDR) is generated in a non-inmmune cel
weebwani@s (e.g., an in vitro phage display; pPOTRISZN07/004692

chip or any other nmethod in which candi date sequences

can be tested for their ability to bind to an

antigen). This term excludes sequences generated by

genonic rearrangenent in an i mune cell. [00100] The

term”isolated" refers to a nolecule that is

or étqgé&aéﬁ loabd wa esuret or att fee{}ﬁ‘@d)f Qé% ret 8P ’Bastt 5%5/0 6%,

I nst ance, anls ated el'n I's su ahtla
97%e P8, @9%1@!@10@% va/v\c)tnwe proteins from t he ceI I or

| il ch derjved. Th f
o SRR QL TbE RIS Bk fuetERL i pereent MartBvoregers to the
similaritysivé tiveineat legspiwe dfffyrenhgéqlme*s CEhis pompest itbAMS: can be

t t 70- w - 21 WD 2007/100643
det%ﬁ?@ézﬁgs @@g (géfne% a«'@.@bn@@ f%amplR) the Basickocal
Al@tméﬁméol‘?(mm@nwd BS‘ A'ltgﬁéietgaﬁ%u 8664 J. 916%8.8?"/215

or 100% pure. 01] phr ase "perce

403- Gé?%iutema'gQﬂéme bléﬁtdlqrﬂenﬁt e ((T%RQ%sz Mo Bm@ 48: 444 -453); or
thesdlﬁbrlltﬂhﬂ bY MRPE e aﬁy(iéﬁétc&ﬁﬁ@ug /iéﬁﬂ f‘egu‘?'ﬂg%ﬁ A set of

Thi's percent “identity can et'er sta
pargmejereemaydieythe Blossm B8rsaexingphairix wnh Bagap: peoaly of 12, a gap

ex 04 SRR, of o a3 Bt bty s SFib eble gy
betoeeNdwd amino eciﬁad»r. rluﬁc(I&Gt?d)a séquémites Eamblso BE determined using
- : e
e ot o M B, Ml iy BBPEARRERS 438 S0 nas
beeramcbqom’aaeoBirmsum mmwpmwa vieksioW 2. b), %sﬁ@a@ﬂﬂh?ﬂ) weight
s Boiiia G35 leroh bRt i s penaet pEde Thaupercent
|deﬂmyfi9 u@gagy @élcﬁlélé@‘ﬂy' @tﬁnﬁsﬁﬁg 38Qbehads 8 8t Sinikf length.

ermned usi ng orit E. yers and
M |[PQH Ogl Ibgsf)?"@Amwoweilefm tcwnt l@lashaee nyslaotide sequence
e
derh@?ﬁ%ﬁ&ﬁ%fﬁah% chﬂ'ﬁ eﬁ\tr%%\t' éﬂ{eogéﬁaer{c\é éﬁé&ﬂpé a(n%ast one
immeneglobulin Tﬁeeﬂﬁﬂl&ngafs)geaulbeyg@ﬁer&iedr byz reamaegément in vivo of

the'ar?,qg‘,itéﬁ J s% é@%léf{%%fg%h%ﬁlﬁe %Q@rﬁ%r?ar \ ?8$$€1%%?§8thht

chalirm.eAﬁetrtatweM elaelslseq?enoel(ﬁ) eahlbtegeﬁqmm érontlardellsfl response to
. rom.a

bt b € S e A coma g o

the rmyqubacg(s) enay be dbtained EWD@WSbﬁch Nucdéoﬁcﬁe syhfhegas

muBosRis, 255 YIRGH icthadS aee. 4o Ui: Fatant 5 606 552. A repertoire
magB ﬁﬂill@d‘@ ohk) orféBelfBeBES OF @ﬁ&,dnrfclm a phirality OF SERRMERR, including

whi ch: rearrangenent occurs, e.dgd. in‘vitro

°ne§t'Prﬁjgﬁ’t"?tdﬁ?"yﬂ'\'%rlsﬁa‘iqll@@ﬂ?" part or all .of the _
zsﬂ?ggg?g’%e‘ﬁ\‘ﬁ% QBRI ﬁlﬂ?&ln@"%rS“@:'}:Je%'lintgaII)‘1 BEhES! [&ers to
two molecules f'ormlng a complex that is relatlvely stable under physiologic
condmons. Specmc binding is characterized by a high affinity and a low to
moderate capacity as distinguished from n'onspecific. binding which usually has a
‘low affinity with a moderate to high capacity. Typically, binding is ;:onsidered
specific when the association constant Kx is higher than 10°M™. If necesséry,'
nonspecific 'binding. can be reduced without substantially affecting épecific binding

by varying the binding conditions. The appropriate binding conditions, such as
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nmut agenesi s, and ot her nethods, see, e.g., U S. Patent

5,565,332. Arepertoire nmay include only one sequence
wonoerayod4sicl ude a plurality of sequences, i ncl BdTMG2007/004692

ones in'a genetically diverse collection. [00103] The

ternms. "specific binding" or "specifically binds"

refers to two nolecules formng a conplex that is

relatively stabl e under physiologic conditions.

Specific binding is characterized by a high affinity

con@t A8t b e BhE. SRARGHIH 8 PRI RBRFARS e -

allowédifor binding, rcomcnen&atnahaﬂaoblbc@lhgcagmm(e;g deminc aldumin, milk
he as

i.d
caselphatinnBRPHIGREN A Silos A 98N PRl 68 ohikues.
musﬂaﬂe@%@hﬁitmn@ :nél ¢t 16AR nbﬁaﬁ%lé@ bmbh%ﬁcondltlons known to the
Su stantlall ectlng SpeCI bi nd |®g y vary |n
perﬁ%ofb@r %&Uhm e a'Wﬁhé’p'ﬁ'ﬁoiﬁqpﬁ tbfwvsgtlon -
2 6
P Uszﬁggsi o%%%g‘g"f@'goﬁ‘ge}]etwﬁaf%ﬁ g?'%ﬁ{és%"bc?s condmons for

hybrsfﬂlzah_gm lne washinge| Sifingant cengitieas are knewmdo thbsekilied in the
art afrﬂf cg’r'\ 'E)@' fBgnd‘m r@tﬁi@ﬁ?ﬁ}oqgccylg il p)fél@gbfap gibgfggg,: JdKh g\éiley & ..
Sonlsy NaYskllgaQe)dG@r 14i6s26. Usquepusand mnaqobouq masthods are descnbed

I O A OF

condikibh i$ hybhigizatibn firmbX mdlbnﬂclﬁlbﬁdéls@ﬂmmfcméleS(SSC) at about
459 n{ojlml on. 00104] As .used -herein,

H?@c"n‘ opeIvagihin ?128?@8?0@ 1?@%9%?&%@?% A.second
exaﬁl’ﬁ)@e Wﬁ§ﬁid&nt ﬁ&bg&?ﬁﬁ%g Rt r%rié ‘?ld (it IEQS)E RERE at about

led 17 th can in rrent
5°©r t@dlowldsby at lasst oneavagh o a@x S$6hr0 V94 8PRat 558 Another

e N e

45°Cc,aimllbwe435!§viat raastanarmésm nfogxss@rmwwsiatzemconmurther o
ions is hybrjdization in 6X sodiu

exaigRoP| BERSS HPURERliDE coBgons: S AnBCZalon infe BSiat about
45°(‘§>’fo¢\bv\)egﬂ§;(}3 leb”ﬁs%fg? wasii r?é<2$<5§sco 0LY6: 58P Pht 6884¢. High

A-secon stringent bridi zation
stringend cohdﬁ@nssnﬂybﬁmbzmzamnu in %Wlam abosphatazSZ% SDS at

65" TeBYEY L aPleat BBk iR KPS Bt beiim dligaet o
cofeht08]rthe phl'zlgév ‘Isdlbmbnﬁallg msﬁé%ts&xﬁ ’gt‘sctmlahu&@ﬁdentlcal’
u t | east pne wash i : .
or sy ygRTaN S MRlPSSUEL mAaNG L the ﬁé@ﬁ?”h@/’%‘f’?%?ﬁ'ﬁ’t?’dwc'em“’e
seq@@rﬁkﬁb 1.gNTOHR(SY Wy, 8t vetdoe.ﬁvamwﬁlxbéﬁfermca@ww haéé%substanual
ba/ at | east one wash in 2X SSC, 0.1% S
duffeg;g@pes\}l\_ﬁ

aft FonRRMEd Ao add §upﬁmq§'e@shyb¢¢'ap§aﬁ%ﬁo the
sequéhééé%ﬁﬁﬂé#é%ﬂtﬁﬁphﬁé@bstﬁrﬂ@[?ﬁﬁék nceRnch Ak rﬂrrftg AMino acid

| east one wash % S 105
charms chsas ﬂm&ﬁmtrtums usa §eammn acid'sapuenest ¢fa bpecified

regibH M k&kase of antibodies, the second antibody has the same specificity
and has at least 50% of the affinity of the first antibody.

{00106] Sequences substantially identical or homologous (e.g., at least
about 85% sequence idenpity) to the sequences disclbsed herein are also part of
this application. In some embodiment, the sequénce identity can be about 85%, .
80%, 95%, 96%, 97%, 98%, 99% or higher. Alternatively, substantial identity or
homology exists when the nucleic acid segments will hybridize under selective
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or "substantially honol ogous" neans that the rel evant

am no acid or nucleotide sequence (e,.g., CDR(s), VH,
wonrodioakaseai n) will be identical to or have PCT/US2007/004692

i nsubstantial differences (through conserved am no

acid substitutions) in conparison to the sequences

whi ch are set out. Insubstantial differences include

m nor am no acid changes, such as 1 or 2

substitutions in a 5 ami no acid sequence of a

nybﬁ@i%hé‘)h %gndftﬁﬁisc@a% ' Hﬁ}rﬂ‘? sﬁf?@%n@ﬁy?ﬂ&izgﬂgh %ndw&:‘?\sg to the

second anti b e same specificity and
conmpdersentobihes sttatred affhiermucjeiofacidrenfay ise prerearianiyhole cells, in a

coll \SRbr QN PERER AR A sl Gt e -

i d€0@1Q7])Theotarhre“theqapeatie adjest! iss@dubstatice thattrehtsoor assists

i 88l bt RO bl e S PR RE e, e notimite
to, Ubtark¥Y th%9%ddulaieg|hﬁh unéldefls RAtimyRlne regpiFisestin %\' manner that
identity or exi sts when_the nucleic acid

comGIRERILING SR pBHVEN SEaTIcP2eniatioh Bomniing examples
andmyd,qggpgpe?ﬁyé@ggzc{,g%@ggbeay@p@,hzat| on condi tions

;g(? stringent hybridization conditions), to
th Sewéﬁti heremha ‘therapeutinallyeffeetive mqunt’feqt an anti-

IL- 2§earﬁf r}bférg t Smdnt éf ?h rh[rﬁlbloﬁlglv‘/hlkﬁ Eﬁect‘?\y% d%(??] single

partialty puritied or su pure Torm (
or n‘ltﬂépleedqae admiripieation tagantjedtysacls asst bumant patient) at treating,

dj d

oredi o cfind "3 rEgb B G R EPYe Brefi Phifdratno at reas
onetsympiobsbha disortibabr n@miuhhtageilsmeﬂ,eouc@ﬂohmgmgl} Ilt_mét‘g[)ﬁnval of the

.F esponses..in -a mnn a e :
sus 8?B$Y?R}éé)?§a?ﬁﬂeﬁt% b epeSibe SHOh PR g

ex {op 09 Tmtéruﬁ&seﬂfméherrafmtwe ﬂ»@e&ysaxtﬂf@r gesentdind
herelq, [00108] As used herein, a "therapeutically
t

measre. hgdreaimpnt-may beadministered o asubiesi diaving arr@eti'@a'
dlscﬁ‘cﬂeratﬂw% Ui m@%l??ﬁé@ﬁ@&u%@kﬁé‘ disor8&f, 65 bryér toud’f%oent cure,

Sln or nul p oseamnlstratlontoasu
delays (@dﬂ%tm mﬁy ©4t argfpy amglioratecenegr mqre@ymtpngs of a

disordés Wrec@?ﬂlrgd bfé%]rdé %’rq}a %dét';l% nﬁ?@rﬁg {ﬁa’[e %uwnﬂan% Qrsubject

anel 1 orati order
beym@@hatueq@e@nemrmme absenreobbsygmtyeatmeesr vi val  of the

% expected in the absence of such
. t rea HL?% fﬁg?bgﬁ%ﬁ“he term"treatnent” refers to a
t h§PGPE](The discluseve pravides novebanti-¢.-ZPhantibotiié et comprise
m ni stered to a subject having a nedi cal
nov%ﬁ%rbt&f&a‘gugg%g agMeiat el y may acquire the disorder,
“in [mﬂer] Nmpr@y@nieth@us Rnowdetbahosé SHiled ih hﬁe &W@r@ é\)a:lable
anel i orate one or
for Cg%té'é‘ffape?"{sm'@élﬂfﬁwe& iDPIng TGS Kiaiget  EorLPKaRle.
antibb@ies ¢avi ty@brcsdua'ecsughgqbcomm DRAImeHRRIE @fAS. Patdiat
-absence of such treatnent.
4,816,567). Monoclonal antibodies may also be produced by generation of
hybridomas (see e.g., Kohler and Milstein (1975) Nature, 256: 495-499) in
accordance with known methods. Hybridomas formed in this manner are then
screened ,us.ir'lg standard methods, such as enzyme-_linked_immunosorbent assay
(ELISA) and surface plasmon resonance (BIACORETM) analysis, to identify one or
more hybridomas that produce an antibody that specifically binds with a specified

antigen. Any form of the specified antigen may be used as the immunogen, e.g.,

24



U Anti-IL-22 Antibodies [00110] The discl osure

provi des novel anti-IL-22 antibodies that conprise
waaveloeasi gen- bi ndi ng fragnments. [00111] NumePOUAIS2007/004692

met hods known to those skilled in the art are

avai |l abl e for obtaining antibodi es or antigen-binding

fragnments thereof. For exanple, antibodies can. be

produced using reconbi nant DNA net hods (U.S. Patent

4,816,567). Mnocl onal antibodies nay al so be produced

oo DR g pPUCE BV o K BB rreot,

as welt As lamtigenicgbdmtite tHéyboi domas forned in this manner
e J9BETA) QRE xR RRIAC i of bRid BhlIB&Ns HG0GEE sggening
pro@kraéﬁpfese&ﬁpmmes( BIA\GsIREE O nboabmel caspbq licdlenés.f Phage
more hybri domas that prod uge;,(risr ?RP&% #1%5 9 - -
d'sl%!%!é!ﬁ @?%qmeﬁ perexample, in Lageer £f at Yanth P Eor P
Smith (1%2)598@%@@@3&{@1m 8178 IR &s8past aﬁnsgtglga ) INBIFURS BB 2: .
2007/ 100643 PCT/ US2007/ 0046 r econbi nant

| 6245608 Markek ak 41991 JoboMek Bigl- 2368 12597\VE) B2AHEE i WO
o1 /ﬁmreof %@f%q &S exen‘pl{a?\;‘lc?rg%@?g%: w&a@p?ﬁgﬁow wo

.szgmmdaW(Drﬁﬂ/W screening protein expression

~ pndg8t i fadion RARE L8k o ARV ROELRR, Me LbPEREY Sigen can
be laéed td Enmbalznad Nsn-htmM2aB o1, e.§nid frodedB8é.g.,.St nouse, hamster,

o i aAS b G Byl o BB o part o a

hun®&d ira M8 il 1e V\Bor @kainpld lit isI0sEI6IRASHrigiéer mouse

92/ 15679; WO 93/ 128 WO 92/01047; / 0969
strajgs gefigieBbin Mmogse NHbERYRIALEHRN Withy g fFRORIETS Qgﬂ}fyhuman

Ig Iéélbr@élhgfthe hK}SnéBﬁfé fécﬁﬂoﬁibty' ﬁﬁﬂgéﬁ%pe@ﬁnc‘&ﬁ@ﬂo&l@mal antlbodles
| mmuni z non- human ani nal g.,. a rodent

deriveddeomiihgmanes with thedesirad @ﬁécé'ﬁfﬁbdn%éh? prpaeced and selected.
Seé‘oé‘ hg@g&\{i@@ ﬂm@%@?lsetaél 1%%) I@atﬂ?é @é?‘fetf?:s 7'“%9% us

ené.” For exa pOSSi b
200@‘1@0?1’@1385 Y 96/3340% psibisihed ith 31 ,n1 mwdaﬁﬁ'rbbﬂphcaﬂon No.

: ments of the human 1g |oci.
Pcfé'?gggfdﬁggﬁwg%%dkﬁag{gé §r ogy, antigen-specific
" nonochaddhin andiheo delnmodtdmnt va mducmbmaieargmmds igiobtainkd from

- e 3i-h gty e Rl miPued & 65 muRR S0 g flpunized,

chnﬁehet mzfy be ib%dl]cecu&m@G@Beﬁ(b?rﬁﬁr&ﬂ)NM@e@ﬁﬁB;ﬁ@%mown in the art. -
ed Cct aﬁ nd PCT c:a‘1
Av @qry 9%?@5’95@63 %qBr g K}Qf |§§ancl o ies have been described. -

See e.g., Morrison et al., Proc. Natl. Acad. Sci. U.S.A. 81:6851, 1985; Takeda et
al., Nature 314:452, 1985, Cabilly et al., U.S. Patent No. 4,816,567; Boss et al.,
U.S. Patent No. 4,816,397; Tanaguchi et al., European Patent Publication
EP171496; Eu}opean Patent Publication 0173494, United Kingdom Patent GB
2177096B. Humanized antibodies may aiso be produced, for example, using

transgenic mice that express human heavy and light chain genes, but are
incapable of expressing the endogenous mouse immunoglo_bulin'heavy and light
chain genes. Winter describes an exemplary CDR-grafting method that may be
used to prepare the humanized ahtibodies described herein (U.S. Patent No.-
5,225,539). All of the CDRs of a particular human antibody may be replaced with
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[00114] I n another enbodi nent, a nonocl onal anti body
is obtained from the non-human animal, and then
woudi7ioed3 e.g., humani zed, dei Mmuni zed, chi MECTAIS2008404692

be produced using reconbi nant DNA techni ques known in

the art. - A variety of approaches for making chineric
anti bodi es have been described. See e.g., Mrrison et
al., Proc. Natl. Acad. Sci. U S. A 81:6851, 1985;

Takeda et al., Nature 314:452, 1985, Cabilly et ai.

s 0G0 ort AT ol o vl CoEPhS oo

repldedd matmmnhﬁﬁibrmn)%s Eis optyanemsem tcpmlac,attmemumber of

o i AP AR b FrofoL 85 RaobFgdovcen

tr {900391%]'m!ﬂ‘aﬂ&edmiht@dvés?%frbgmmamoandnIbeggenerated by
chai n genes, but are incapable of ressi,n

replatige ReREsICRS R dhe M dPMaiR &Pt @%"v igrgivgdin - -

ann%‘ﬂ %?ndlxé RifT e&ﬁ‘ﬁﬁfén@ %ég@@né‘é@ﬁ@hﬁhunﬁﬁq;@ vafiabrROdomains.
an may use prepare the humani zed

EXGM‘@WG@B@@Q&%Q%@@M bumanizesl aptibegies Qs fragments thereof are

ool BBl S e ey o ghprtvns

B;omnmesmmm b;aus 5@5 R8BS i5h9B764; h@srﬁ%ﬁ& Us

5 505 A U 2R b, T SRR g BLRFRY, Wipuacns.

andrexpbessing the€bidtleie auid whnjemcésl thdt egcode gH @rtpm'aoi zed

e Py e B Ao Sk BB PG eI,

SuchaldGic HEiGE FBNEE Dbeinéd eronv avieybirifdinea (ﬂxmmuafing lzat amtitiody
not direct I'y i nvol ved in nltilté%?n bi ndi ng‘ly h ,
agaisl A fresisiergungd e et ag AERGHREC phoVe, 3S Bie %ﬁam‘ er

sou@é%”pi’ Ré Yeé@hBﬁ%t fDNA @PRBbRd the Mﬁizé@ldarﬂiﬁddwdb%‘cule can

~or fragnments thereof are provided by Mrrison (1985)
thersbealme@momamwatq;?xmese"torhvectpngse

Bi gé@ﬂ}@lﬁhu@% %@bo](gg%rﬁ% éJéu éﬁ%@gﬂnbéﬁgs optimized by the

lntrcﬁiummnmmonﬁmmlveesmaumm wgesepsaseagence substitutions,

e

moléuuresrcaabbe mi@ui@bnysarfyrmimeaﬂeraleteshnmwsdmmvmmm ait, (e.g., Teng

et B Bl cr St ILSIE, G2 ooy, Sonaphabasrel s
Imniesieb R Mo dass 4t 7298} 1986, CRSONI diedl., Allethe Enagmudl B2a8-16, 1982),
ancl s B A a1 Do SRR S B Btk WEBfos oo o
EP @Qgg@gopprl ate expreSS| on vector. [00116] In certain

nts, - d anti bod d
I DasAel Apreraibosu A DL et ey A B o iEspectic

delStRIHENREMAHPP il WpitePes or “deimmunization” by the methods disclosed in
WO 98/52976 and WO 00/34317. Briefly, the heavy and light chain variable
domains of an antibody can be analyzed for peptides that bind to MHC Class Ii;

these peptides represent potential T-cell epitopes (as defined in WO 98/52976
and WO 00/34317). For detection of potential T-cell epitopes, a computer
modeling approach termed “peptide threading” can be applied, and in addition a
database of human MHC class Il binding peptides can be searched for motifs
present in the Vu and V| sequences, as described in WO 98/52976 and WO
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germ i ne substitutions and/or backnutations. Such

al tered i munogl obulin nol ecul es can be nmade by any
wohowavenal techni ques known in the art, (e.g. PCTRISZN07/004692

et al., Proc. Natl. Acad. Sci. U S A, 80: 7308-7312,

1983; Kozbor et alL, |nmunol ogy Today, 4:7279, 1983;

O sson et al., Meth. Enzynol., 92:3-16,1982), and may

be made according to the teachings of PCT Publication

W92/ 06193 or EP 0239400). [00117] An anti body or

UU/JAL?IQ"TEMeééTﬁRﬂ@ﬁ bifﬂj’tcﬁ‘éﬁ)‘i’obﬂ'lémd inhajoe MHCW fliBR allotypes,

el eti on _of human cel | topes or Eg %Hu at i on" q
andiius KenRits RS RRlteRIPPaRD Gelensah i Gl ERigbes detecte
cang% éﬁﬁﬂw&?ﬁbk%‘d%% Eg; Qﬁéﬂ%ﬁ%rblo@mmmbaamd Ya&iiabs & the

can be analyz for peptides
varighket d¢rnamst; or me:temﬁy.sby single agygo;a@,gq pobslituionss g'upically,

conSRlyE el ik RRGR. gl P8 R o aci
conﬁﬁbh ?@ aeSpota;]trigtg g’lp gUmagag@gglinmgnmmﬂwaedlu¢masgr@_ay_ be used.
e B BB R mkiohr o e TR0k ip T8hBeRial bl gFed) o mor
Biob 22717681 Cobk] Gs P. e qnoob) imhrundfl BodapAlol. 16 (5): 237-242;

e Bl e SR S PR8I, 05

EMERS DS1p4Bgst 5V TAE ! BASKS difébiry M&naég%stdaFmenswe
allotypes, and thus constitute potential T ce

direstonyaiidwmamimunaglabulis yaiahle speionfaauances (eawpﬂsd by -
Torﬁiul: dpthedett%? h@%@éﬂ{ﬁl 109 FYORdih EMYTRES Wy egffCé’fﬁbﬂ@géCUI’()

des’in varil apl e dOﬁHInS erab y,
These@waxmesccrm:bel usedsas a souresof rryma@aﬁequence e.g., for

e BRTRTE o B A i e cam i o
usdtl EBg\, gedeiscribed i Lh8dPaseniudo.c8,8006be used. Hurran '

e G eI S 5o LSl Bl 3R
lmrﬁ&ﬁéﬂob&ﬁ%bnémﬁmﬁ regity. Mol exddple)an aﬁt?bd#y?produced in
etal. (1992) J. Ml . Biol 227 799-

aCO&rﬁGaWtH§Bﬂ teachings hegeis) map s morestignialy 95 é‘é‘z‘ RS
spe%nf%?ﬁo@ﬂe%@é%léﬁ@é’é dgén %s%mﬁl@hféiﬂlatﬁ/oﬂ% e6deptyrs, which

hdman |nnunog bul i n vari abl e regli on sequences

can @@muwew lmm\ame harstions af therandibogirsushirs effeelor cell activity,
Iys@r 8&2\? useE{ fRRfiARe a ry d%araﬂ_&@%‘?\@mlf life.

as a source f uman sequence e.g., fo -
Tymcalrféwmdeptmgﬁheh binchto amRe. reginmsehan antibady (ﬁga.,rﬁ,ﬁ'/v&(ﬁ

ar R85 Slisheli 1581 o5 Bhep@is BT ERRS, PRyl Sana Fermn
and FcRn subuiyss) imsiudiagnalietic alarienesiand raltemn}imﬂw!splmed forms of
the%‘ggg%%&brg LFECrercg {org arc'a: %vueb(v%mn%aver{cﬁ‘mn'dq%n%t Annu. Rev.
Immunol 9:457-92, 1991; Capel et al., Inmunomethods 4:25-34,1994; and de
Haas et al., J. Lab. Clin. Med. 126: 330- 41, 1995).

[00119] For additional antibody production techniques, see Antibodies: A

Laboratory Manual, eds. Harlow et al., Cold Spring Harbor Laboratory, 1988. The

present invention is not necessarily limited to any particular source, method of -
produiction, or other special characteristics of an antibody.

[00120] Antibodies, élso known as immunoglobulins, are typically
tetrameric glycosylated proteins composed of two light (L) chains of approximately
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accordance with the teachings herein may bind nore
strongly or with nore specificity to effector
woubwani@s such as conpl enent and/ or Fc recept BCE/US2007/004692
whi ch can control several imune functions of the
anti body such as effector cell activity, |lysis,
conpl enent - nedi ated activity, antibody cl earance, and
anti body half-life. Typical Fc receptors that bind to
an Fc reglon of an antibody (e.g., an 1gG antlbody)

25 @H: l%igﬁ and oaﬁc?a\gp{g-g/ﬁqnfwg %&hﬁp@g&ﬁ%@é}g rg%)aig(ég §ach Two types
of hghtcnhailm,rtgrmlebdambdaaaimcakhﬁpa,rMa@Itieefdwﬂ inedntivtlies: elaiependmg
ese receptors Fc I ors are revjewe
on the 3ip8iasi® BRACRNGS BF theFonstank JomBmAL HERV CaB 0o
mml:&&@lotﬁﬁh@caﬁt b@hsssgh@ﬂuﬁqw mags dasdes34, 1599(_4 GaBHd 4%, and
din: Med. 126:330-41, 19 95).

sevgiBbel Blesegnalhg fribeAIdides BuaysUbrinnses (SoRaMMEqelaGr,
Ig(:‘-gS ¢§G§“l‘g'(‘:‘2;, g.&\s an lgh%bq{é’étg R R é@tgés q,ﬁ'fﬂi lté’rWuﬁEl Yanable

I'ng Harbor La atory
V) qk?mém (\Gn) arsd ﬁcqons&amts(gérddnyalhl (ﬁLt)ecEatodn Iaegmpalnamond:lades an’’

N SBFIHF VPR, RGBS o 16541286 B pge region

The 4T eidonaimmast proximablooBHl is mesignated s CHML yThe VH and VL

o4 R LE DEN B B9 el g BBl il

frarrmzaru%gmﬁso(mg 2=R2 5|=R9aaao¢m@n Wﬁﬁdﬂ_’}fd?ﬂ?éﬁc@nﬁbld for three
Xi eac WO

oGS Al DRSPS HEA TR OHTRIC A e BBV fesore.

CDRmt IS CBRs BeRRIN skt dIthé fa@suanbg PesiSdrikisIRIE @Esﬂ b

constant domai n _of heavy chains, ~ | nmmunog

'mef@&HOB% ol dg gReody, WithibBeatjtigene | Ge%areAef@reEto @s GRR1,
CDHRY, aflcOomy. eh@koﬂfm | e@@ﬂ%&n?ﬁt&%wié Pﬁ &Q'h\é' gq:h'laﬂgare

subcl asses (isoty
refeqrg;zl‘jo asrid1y ﬁazangm Whilgh thgpnsnwehmme tlae. light chaln are '

refe?%gjff{)'ysr]_a{ L\(éa (V) domain (V!_) and a const ant

CL).” Each heavy chain includes an'' ’
N- G181 £4DR3ds meplcal(y\/lH)e grelatest souré@of nidldoular diversity within

g The CH domajn nos . o
the driiitloy. SR A SPEL 19, Sk, Salsihe SRS P gmino acid
residimmsaongreateasingn 26 afﬂlm: actdy. oTise @hbbﬁit@tﬂu\cﬁlms and three— .

conserved sega%en rk regions (F

N e frams
dimefigiongleonfigy St Giftprsh f%"i‘?ﬁeé amper glpewmwwe" known -

in theegt.oR6r afrehbenebﬂﬁfel@rbtf Cl%ﬁ'ﬂ@ét@ﬂé; s(é‘eoﬂﬂhﬁz?B@saW Le%borato:y "
CDRs contain nost of

de
- Manigl, C3a Sthg BRESRr Labetes) cdsadarios etaty domd | ong caskil in

the drb@ilerdd Widt e alch f t
i RS 13 5 W S5,

CDR1,
struclire, ([ROMRIISAS adiiverragmentsiegr, élae mrtw pfithe-yH, Mid oHEDR
subuMil th@ KiRBs 615 hhHEEA Si. QMK Entig S birtdiAg Frafinfent, or, e.g., the

portion of the CH subunit that binds to and/or activates, e.g., an Fc receptor
and/or complement. The CDRs typically refer to the Kabat CDRs, as described in
Sequences of Proteins of Immunological Interest, US Department of Health and’

'. Human Services (1991), eds. Kabat et al. Another standard for characterizing'the
antigen binding site is to refer to the hypervariable loops as described by Chothia.
See, e.g., Chothia, D. et al. (1992) J. Mol. Biol. 227:799-817; and Tomlinson et al.
(1995) EMBO J. 14:4628-4638. Still another standard is the AbM definition used
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referred to as L1, L2, and L3. [00121] CDR3 is

typically the greatest source of nolecular diversity
W@i2047100648 he ant i body- bi nding site. H3, for exaapius2007/004692

can be as short as two amno acid residues or greater

than 26 am no acids: The subunit-structures and three-

di nensi onal configurations of different classes of

i mmunogl obulins are well known in. the art. For a

review of the antibody structure, see Antibodies: A

oy B it MRy 345 3080 5 L8881 By ..

Protein Seqeeong@iane $inattuea@inadysisiof Antibodyg Mariaple Dg)mamsl' In:

= e W T O T —

Verlay bH@idellbék@) bigflBosiiendrite c@%bhﬂ@ﬂ wnth faspelch® Kabat CDRs can
anti gen-bi ndi ng fragnment, or the portion

altergavel e uplemeniad Lﬁ'm@§'m@?faﬁ%ﬁ%’begdﬁiaﬁm§"9%w@h respect to_

Choﬂﬂ?‘f‘ﬁ/ g\%ﬁim%(a é:DE)s crl gfoﬁDRge;ﬁglngzlslgf

Pr tﬁ%ﬂtﬁ Tche Fahﬂr&groght(ﬁragmem astigenbimépg) consistsodf Vi-Cul
 and Eﬁa‘t' er s %ﬁgﬁtl{?ﬂﬁlﬁ a§§ Ieé gi%gjlﬂf r(f!e tﬁr?d bé@rp@én file %nstant

regibnsdiThe K f:)@gn&es?nt ﬁs srafber aond bbasisy@ef Vararmibvl_edbmmlms Ben-
i t
- covalgRfiREEa o Dribiie n8iBng8ady of B RufsMyoikel gpmains to - -
dissf;%&ﬁé,)a Elb@;[é &h?m:%agnm&c ) 889 WIg%dlarudédn ddedsdF, .
e I Nt on, us
contgis edsuibie BOMESUG hek Mkl NG MBS Nar o hedy-terminus

of vg&edd G GREMIALS of ¥ 80 B8 Mféthlidius ©f ¥, A FBGhEE (Gly,Se
equer)lce and Struct ursg Anal ysi s o‘quntl Hody Var i aE)tI;‘ ysSens

pepligeagisbe jused agailipkar b gthewrhinkess Ba® knawindn thed .
o) 3 PP SR ai o Efandy. gont afiEF heseliblPing somatic
mutatiyais WDRY vaned,aandthese varied genes ape eatma@eﬂ tsengode 10™°
aiftefe aibdE Heidkifies futhlBBORERD B ikd ZRFEL, b sonio etal,

Acateoyic Prédd) 124) Dibgo,Fah, i8agyent (Fragnent
i -bi nd d_Vi
ol BRI MERREHED® tiielpprlaiiosy” Se et g RERVLR
antiloods having tmgdm@sentm\@/hdma:gmbairs apaietWoediffarsht bandmg
s, of VH and VL donmai ps non- coval en

‘sitesyo BiRnisnentbedies a6 s PEIdUss 1ba ARERty G Mmetheds Meluding

fusuSW mah Bril®ma8i srapkireg 65 Féb'ﬂ*r@%’n@n@ aggefe.d. r@@ﬁ@ﬁ“’ﬂal &
*. can_be constructed cont ai NS

Laclﬁm\@m@npéxypérﬁmw t?%f”ﬁﬁﬁas“(gﬂo\st Kestelneehabud lgmunol
' 148V’f511?’-1'5'5% N9y .MM e é?ﬁbéf&méﬁt fr bk?@c@ctﬁftﬁﬂoﬂy%&ﬁpnses a

he N-term nus of VH. 15- mer

first Mpﬂlng &QW“U@'M‘% Sé\mhl aﬁ(é Faby fragsendy "mkﬁﬂdélﬁsafar e
.mmku%g'ib&pnt éc?ﬁwsgértlet n%é‘%?m b sE*&SPBQﬂH&iH&edd?Ra%&PBQdee

’ [00125] Small Modular ImmunoPharmaceutlcals (SMIP™ provide an
exa'mple of a variant molecule comprising a binding domain polypeptnde SMIPs.
and their uses and applications are disclosed in, e.g., U.S. Published Patent
Application. Nos. 2003/0118592, 2003/01 33939, 2004/0058445, 2005/0136049,
' 2005/0175614, 2005/01 80970, 2005/0186216, 2005/0202,01 2, 2005/0202023,

2005/0202028, 2005/0202534, and 2005/0238646, and related patent family
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mutation is highly varied, and these varied genes are
estimated to encode 10'.0 different anti body

woubwano@s (| mmunogl obul i n Genes, 2nd ed., edsPCIaS2m@®7/004692
et al., Academ c Press, San Diego, CA, 1995). [00124]
A "bispecific" or "bifunctional antibody" is an
artificial hybrid antibody having two different
heavy/light chain pairs and two-different binding
sites. Bispecific antibodies can be produced by a

merﬁﬂ?én‘s%?ér f, gg%?@?ﬁaﬁ %\gén HQFJ@elnEHFHQQQtle g;6¥@(ergr9§5aﬁe%ln in their

I nking o ngsit v
entlrL%JeBmann din: | mmunol . 79: 315 321 (1990);

e %aﬂ?*“#mcﬂ?“ Bers o8 %mqlﬁé‘é&n%%ﬁﬂhre@qakmm

fusndn psiteipi nmart nmluidmarmmhgnﬁﬂhaﬁmm p‘elptl“déamaa i$-fksed or

f ragnment ked via an n const ant
otherpfiPhriscied §8 SndmimHapHlg DU IO Dee AnG festars)
polyp&plitie MvBi¢han thmgaéfdﬁﬁﬁé'ﬁdl@é"c%nﬁ@MeWMa Pé ?m rising

an exanple of a variant nolecule conprising
one 9§ MR’ @ﬁ;p%gb@nglgeermpgstangrﬁglpn@frpmugggrrmunoglobulm heavy

cragg B 516 3 FEH eyt ol P S0 o, or

the Qb@@@@@fﬁﬁ 20i009 5f (B 669 £.9. 2005/ 2A0%/6136049 by Ledbetter, J. et

o S8R50 i GRS, SIS s, T

bindie8002@8 64 Muraglobwirafusibrpptatein danfurnhe?Indilde a region that

7/ 100643 PCT/ US20Q7/ 00469 ers
incI &8 4, NAPYE P BORSH1ER R UredloByn BeeveFBaN GH Gprstant region
polypbpiide (enCH3eihi the .case3i2btonsthidt iEYiviernihGhdie drah Platt from IgE)
to, a bi ndlgg domai n-i myu oglobulln fusion protein

that i) fiSec 1 o1 wwisegamesied intenhigeeygsian eelyprgtide and a native
or erﬁgli&@érét{ mﬁﬁ)ﬁ@b"étﬁﬁm‘&%&ﬁélﬁﬂn ‘Cﬂ—l@%ohgmm ?Qé\ﬁh‘%&l?pepﬂde (or

ge or hinge-acting region polypeptide
CH4t ‘Grt e.C@Sﬁ@@jC@?S‘&%&%Vﬁ@ lemf@et@dnmnafroeghgﬁ) that is fused or

othePRIERT dcHiitie PRS tIY CHY E?ﬁ‘%‘élw gﬂ n DAY ?ﬂd%d(o?ﬁﬁé #H'he case

regl ons froman | mmuno eavy al n

'of a cpastrigriderivad @x\uhplleeqr mmmrmlgE)Cl—B/puwlyo ssichfbindjig

a0 ne ey SR p 8Bl 1 ool 5 o

actlwlhycaalwedtfm tiye lgecbnp cnoeu,stmg rof antibody Qiymlnelbat cell-mediated

T i nhdin | o
eyoft Sty Bb i men! xaliyf dritot BBIntilS B bt OB endmole. a target
antlgemlsudlasasahmtan\de 22. engi neered i mmunogl obul in heavy '
const nt regi on. po or CH3 in

ol B et A eridins e AR oT e nikedhnt has gdviological

eﬂedtgﬁ)a rédioh ih3hé bBeY o whidrei WekFo£eR efeigich bPtHdBody on which
e regl on %ol tide and a native or engineered

it femfﬁﬁmag Soyjaiip Hé&z@teiéhaﬁa'eﬂy%lﬁlsf%maﬁtwmme invention. A
therdieutieairotélA dafi include peptide mimetics. Mimetics are peptide-containing
molecules that mimic elements of protein secondary structure. See, for example, .
Johnson et al., "Peptide Turn Mimetics” in BIOTECHNOLOGY AND PHARMACY,
Pezzuto et al., Eds., Chapman and Hall, New York (1993}, incorporated herein by
reference. The underlying rationale behind the use of peptide mimetics is that the
peptide backbone of proteins exists chiefly to orient amino acid side. chains in
such a way as to facilitate molecular interactions, such as those of antibody and
aqtigen. A peptide mimetic is expected to permit molecular interactions similar to
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CH4 in the case of a construct derived in whole or in

part fromIgE) that is fused or otherw se connected
woOQoi7heodds2 const ant regi on pol ypepti de (or CHBCTmSR&/004692

case of a construct derived in whole or in part from

IgE). Typically, such binding domain-imunoglobulin

fusion proteins are capable of at |east one

i mmrunol ogi cal activity selected fromthe group

consi sting of antibody dependent cel | - nedi at ed

o S5, ST SRS HA) Vel tgheeriamig o
gendratidd. mpRELRE having apany bE the namralspropemes af ihedaegeting

pepiles fBclssag rteih ook Wi iegeihapblerfgly Hio RVt ™"
charBeBtistieswhi ch it, renotely acts via internediates,
are al so useful for practicing the inventi.o

© hoGi Al GBep Bmtasdimits phietaae i Praiss ingiuddusion proteins.
The% %Ibﬁﬁle@b‘éd&&ﬂj AgvE %ﬂ@'&é@@staﬂﬁéﬁ&éﬂ:@ﬁ dffwtargémg peptide,

nts of roteln second ary structure: See
for eemmr-‘elb% Qmm%rmtnlle&aantlbodye finkerd atmq]Nm%Q tergrinyg, to al

or SR SRR oy ¥, Bol, Edpps oy omviy

leadey seqebaces from Gtterspbei¢g/iogemait thmeaorhlinant exn@sgm of a

oot P e B e Ry OS85 88 3l ot

. immeimidigically a@tu@dmmry Aghtas {aacadtnbbdyespntobectd tarcilitate

puriCaiast St i BraEhe JpELEIRD ob8 sleiaber e {Phpdsr ine fusion
junctibhelil ghtinzde sémolvarl of ihe@t%é%ﬁ%%d@ﬁéﬁﬁde after purification.
PCT/ US2007/ 004692 t he nat ur al . nol ecu e.

Other periubfusionminchiide rking of dunstiona! domaing S%ih‘é?* gelivg, sites s
fromBhefmkeSgq Ne&;{ﬂst. %nﬁ’éunk@elﬂﬂéﬂfa%e@rﬁé’@@"nbl@ér ﬁﬁnéﬁ‘\%mbrane

‘targeting:  pep sclosed hereih, but with altered
regians. [eemplealof prcpt.emaaoeaepweﬁ mténaxbedacorp@mw]mto a fusion
prot mﬂcltﬂ?gﬁbgﬁ?ﬁz%r% eih e(lfc?&pecur Ercﬁéenepﬂf FbBEidé‘?se agents, ant-

usi on proteins ese ave a
angm:rgemus agentsnhoahopest cyiokmfesagtwtgeﬁalctcgs papptldﬂe drudsor

antlﬁﬂafg%_ EBP f@qznﬁeﬁ{sn Sanqtrf)té)id;+§l"a2n§i'g%p|ts cfd%blt bn‘l)?gﬂsattanzymes

lecti®sg M‘rdbnsrb;qﬁwtcall&acﬁesﬁmnmmms &nd bmtang Ipeotaimsall‘demods of

oo PR s HERBe R R g Sy protens

canRd grodueeay for®&implans hth”emi&af alﬂtadhmeﬁhusmglbitdmtlbhal cross-
addi tion of an imruno } acti q ab

ink g 15ARDPYH DBYR YIS P e, SamPlete wpRirafe oo By

attabAfeni of emﬂmog&wbnder@.hw.ﬁ? 18é targeling \pgidel toea BﬁNﬁDr
near the fusion junction will facjlitate renoval

of
sequABCe fOCARNGLbeRACPRERFRIEIRLPE BIOIBI: follaAd BK expigsiien of the

mtat‘fs n Bp&ép,ns i nclude linking of functional domains,
such as active. sit.es
[00129] In one embodiment, the targeting peptide, for example, IL-22 or an

anti-IL-22 antibody, is fused with an immunoglobulin heavy chain constant region,
such as an Fc fregment, which contains two constant region domains and a h'inge
region but lacks the variable region (See, U.S. Pat. Nos. 6,018,026 and

" 5,750,375, incorporated herein by referenge). The F¢ regidn may be a naturally
occur.ring Fc region, of may be altered to improve certain qualities, such as
therapeutic qualities, circulation time, reduced aggregation, etc. Peptides and
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fromenzynes, glycosylation domains, cellular
targeting signals'or transnenbrane regions. Exanples
wofRo@rioe@sns or peptides that may be incorpor aPed/uSai0a/004692

a fusion protein include cytostatic proteins,

cytoci dal proteins, pro-apoptosis agents, anti-

angi ogeni ¢ agents, hornones, cytokines, growth

factors, peptide drugs, antibodies, Fab fragnents of

anti bodi es, antigens, receptor proteins, enzynes,
profeiis RS 1 in P 3eBlcEPypREl AMITE S deRler vl 37 9ivo than the
unfused coustespartwdiso kan bugion to ahdgeregior REIMItSN the art.

‘d'mgﬁ%%% %’éﬁ}'@ ﬁ‘fé%@ﬁ[‘%&ﬁég 651?%\{'?%:?}1 Fa?rjlogs- | i nki ng
r fgtggmﬁm Vyﬂ‘dmcﬂ@?ggs?(rgt hasoisodits), s lcwv & thd skilled artisan,

are{fiea ) T VA SBIS R BE R el 3 efToRL MUBHO S LU R ARG RLy devoid

of ugﬂf: eRginke BLEN @sahoBE Yefived ficth ICumelidue a¥RIcesfibed WO
i ntact fusion protein. [00129] In one enbodi ne

94Q4r$38t ncpEprrajed disreidy rqier%«rp'q“»\éch ALVHD pplegyle can be derived
frorﬁr&rimbkre?éraaé@d W@&mélﬂafeusﬁféé idd By a;aaanmwpeérﬁewubnqa

eav aln constant reqgio SUC as an Fc fragnen
dromﬁdmyc@lnaaa rand wmamus semietemeas eailad aamnah%pn@émehzed

vk 83, 952 BB RS EBRATBR D B01Fier277 202

inconpioeaieddey reimby réferenceg. o@thalysmm:las besides Cgmelidae may- produce

e HipeleRctOnsBfodlo BF uBhf G, VI TRpREEles are about

O 31 W0, 2007, T00he3. PoT) 3%398?7'3'5?'9'9 B e vorY
staBigs Lo BB AXTEMBNT (RSN ecsaiions, basdpusr. they are

.resféﬁérﬁt‘tbl the ddiovl Mcbrbféﬁsdshﬁhlchﬂé WoEthe 8488 fdridriventional
a fusion to an Fc region permts

a”tm%’#ﬁ zﬁt’f‘ﬁﬁf REre.i Ao St‘P@ﬁS!ﬁ“ @h\éHH%pr&qiuces high yield,
proE@HXﬁ&EbH%ncﬂ&%WH\éHhh HIRSH, %tﬁ%ﬂlé@é@f?&@k@& in Céfnelids

to the skilled artisan, are heavy Thai n
willfgepanice epitepesother lhﬁéﬁtmsérfﬁpﬁﬁnﬁgglwm?@'es generated in

vitlGRh R thelPbflanfibpdy ¥arelrita it GEfammals other
" thaprGamptida ( sele MDA MBS, sthick icimcotarated bekeinblygeigrence).
can dbq 3%?) eg%éét%Ptﬁgﬂr@é)éjﬁﬁﬁyéﬁt &?gohgrlgégglnlnga&es and

spe Ies
antagqmabuadmgjfrggmmumtcbmdlb@et'ﬂm&dnscktéwd paomdaslnodrel CDRs - -

- derfleck AL hiiRind by aBbEpURT R e RSt STne AT R Barrving a
CDFeisgjghdrilly eﬁeﬂr&myhr@dwrortsl@moemnmes pdamrmmgémd amere the
chal n an evol

r oduce v i es natyrall '
Coffib Biectin PRI CREN St GO iaRs e SHGtiRiand locations
of VaiRIbIe dohitans BelREsingimed Bitdesdribetl iNK&bat et al., Sequences
ol ypepti des an verY 4 . ) )
of Protéins of Immunological Interest, No. 91-3242, National Institutes of Health
Publlcatlons, Bethesda, MD (1991).

[00132] DNA and amino acid (AA) sequences of illustrative embodiments of
the anti-IL-22 antibodies of this inventioh, including their scF, fragments, V4 and
Vo domains, and CDRs, are set forth in Figures 7-10 and enumerated in T_ables 1
and 7. Twenty specific embodiments of the non-germlined antibodies are

identified as GILO1, GIL16, GIL45, GIL60, GIL68, GIL92, 097D09, 062A09,
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stable, resisting extrene pH and tenperature

condi tions. Mireover, they are .resistant to the
waebi7anog@s prot eases which is not the case for PCT/US2007/004692

conventional antibodies. Furthernore, in vitro

expression of VHHs produces high yield, properly

fol ded functional VHHs. In addition, antibodies

generated in Canelids wll recognize epitopes other

than those recogni zed by antibodies generated in

oezebsoos?mggmmmug@sgb4aﬂéseaody1 $@sdaogr 3755696 376810 354A08,
i mmuni zati on of her_ than lids (see

355506,53pp EQhiand 3§6AH&orTﬂI?r§Pe%pﬁ§'lt'8Pﬁ "Mh‘? é’ﬁe”f%yeﬁoma'ns of
the[r%)rq-éé J]whr@'@ aﬁﬁBS@fesoéretIEI cﬁ’frf*‘?&ﬂlte 2. nﬁ%@&%bgﬁ%’ijlments

anti Ies and anti ndi ng fragnments that bi
of the-gegamlinied antdczmb%aee memhedsaaﬁuw GBI 6, 6dk45.Q1L60, GILES,

G"ésgér)’urac%@}tdor car’E‘:]llysl%r%gdis %ﬁ%ld%ﬁ’?r%y ahsgéﬁog0896A11’

andh@68jp0d. i ght chain or portion thereof, where the
CDR is located to a naturally occurring CDR region.
The structures and | ocations of variable domai ns may
be determ ned as described in Kabat et al., Sequences
of Proteins of I|Inmunological Interest, No. 91-3242,
National Institutes of Health Publications, Bethesda,
MD (1991). [00132] DNA and ami no acid (AA) seguences
of illustrative enbodinents of the anti-IL-22
anti bodies of this invention, including their scF"
fragnents, VH and VL domains, and CDRs, are set forth
in Figures 710' and enunerated in Tables 1 and 7.
Twenty specific enbodi nents of the non-gernlined
antibodies are identified as G LO1, GL16, 4 L45,
G L60, G L68, A L92, 097D09, 062A09, 32 WD 2007/100643
PCT/ US2007/ 004692 062G05, 087B03; 367D04, 368D04,
166B06, 166Q05, 375G06, 376B10, 354A08, 355B06,
355E04, and 356A1 1. The CDR positions in the VH and
VL donmai ns of the non-gerniined antibodies are |listed
in Table 2. Fifteen specific enbodinents of the
germined anti bodies are identified as G L01, G L16,
G L45, G L60, GL68, GlL92, 062A09, 087B03, 166B06,
16605, 354A08, 355B06, 355E04, 356A11, and 368D04.
33 WD 2007/ 100643 PCT/ US2007/004692 Mp N 00 0) O T
NM dU(Ot - 000 0"~ N+C) yd cl col/~~CO
(ONNNN NNHR'" NN COCO CO CO 00
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H2 50-66 50-66 50-66 50-66 50-66 50-66 49-85 50-66 .50-66 50-66 .

H3 99-110 [ 99-110 | 98-108 | 99-108 | 99-108 | ©9-108 | 98-109 99-110 99-110 | 98-110

[ 23-36 23-36 23-33 23-33 23-33 23-33 23-36 23-36 23-36 | 22-35
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[00133] Anti-IL-22 antlbodles of this invention may optionally comprise
antibody constant regions or parts thereof. For example aVp domam may be
" attached at its C-terminal end to'a light chain constant domain like Cx or CA.
. Similarly, a Vy domain or portion thereof may be attached to all or part of a heavy
chain like lgA, IgD, IgE, 1gG, and IgM, and any isotype subclass. Constant
regions are known in the art (see for example, Kabat et al., Sequences of
Proteins of |mmunologlca| interest, No. 91-3242, National Institutes of Health
Publications, Bethesda, MD (1991)). Therefore, antibodies within the scope of
this invention include Vy and Vi .domains, or a portion ihereof, combined with
constant regions known in the art. |

[00134] Certain embodiments comprise a Vi domain, a V). domain, or a-
combination th‘ereof, of the F, fragment from GILO1, GIL16, GIL45, GIL60, GILES,
GIL92, 097D09, 062A09, 062G05, 087B03, 367D04, 368D04, 166B06, 166GO5,
375G06, 376B10, 354A08, 355806; 355E04, or 356A11. Another embodiment
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CO0'" - N- COdLC " (DhOoO(7) Or NMLO. (O
111-<CDNNN(VCVNCVNMMMI\/C01M(V) MCO mcCV
wWaYoN/a@Y N CV ° CV {v NN NNN CV CV r CV weCch/uS2d7/004692
.-C, 2.272 272 272,22z Z2,ZZ Z Z Z.,Z,z Z7Z r NMdtf)
cDhab @Q O -gypct O Md Lf) CODhO00Q d O O
C)C)C)C)C)Crrrr"r'rr'lr'NOOON
NN NNNNN NNNNNNN' NN,pV\,OOOOOO,O

Maz z Zz zZz z 22 2 2 .2

z,2,2'Z2Z z 1z et Lf coh:OOC).C)NCOll*LC),
CO' h00t)) O N cc Z12 CO03 co 00 co (n (y)
corppriges aoViomainy a Vi demain) ocp comigination stherepf, ofrthe Fv-fragment

frorrn arT ahtlﬁo&% chE)s%n frlanll\l3§9¢§’1t QQQ‘%%QOOQZ@OZZ Q&%s%@:zxz Further

MEnZ
embodlmentsmor@t@e;)o@e @) three,oun five@@IcQmgrleDediaiity 7

detg %Hgggdgg%eg @13%9 f,(PQa?he VH ahg \PH&]?\I'%WS Aﬁtkﬁg‘ckgugw%se CDR
se@ehc{&s%re\/iﬂcma/mm?;&@gg NSZEOIH @@3@92::1-119%9 -67, 77-85, 95-
104074 4158 R A B b A B AP0 S 0.2,

25?326652%@58 @9565053' 3917-3(3@7999 2 AN - Q§§@§5 @%8963 391, 401-
H1 31-35 31:'35 31-35 31-35 31-35 31-35 31-35 31-35

40%14&431’ 4§7- 4425 51@56‘66%04%450 #81 4&%@@95@11365%705@@ 545-553,
S35 583,88 SR P01 7 8l gipaRR e sope of i
invention. For example, in one embodiment, an antibody comprises a H3 .
fragment of the Vy domain of germlined or nbn-ge,rmlined GILO1, GIL16, GIL45,
GIL60, GIL68, GIL92, 097D09, 062A09, 062G05, 087B03, 367D04, 368D04,
166B06, 166G05, 375(306,.376810, 354A08, 355B06, 355E04, or 356A11 or from. .
an antibody chosen from 356A11, 354A08, 087B03, and 368D04.
[00135] In certain embodiments, the Vy and/or Vi domains may be

N,
00:0:0 00 0. 0.OOO
)
r

germlined, i.e., the framework regions (FR) of these domains are mutated using
conventional molecular biology techniques to match those produced by the
germline cells. In other émbodiments, the FR sequences remain diverged from
the consensus germline sequences. In one embodiment of this invention,
germlined antibodies are shown in Table 7.
‘ [00136] In one embodiment, the mventlon provides amino acid and nucleic
~ acid sequences for the germiined GILQ1, GIL16, GIL45, GIL60, GIL68, GIL92,
097D09, 062A09, 062G05, 087803, 367D04, 368D04, 166B06, 166G05, 375G06,
376B10, 354A08, 355B06, 355E04, or 356A11. Amino acid and nucleotide
sequences for.ihe Vi domain of the germlined GILO1, GIL16, GIL45, GIL60,
GIL68, GIL92, 062A09, 087B03, 166B06, 166G05, 354A08, 355806, 355E04,
356A11, and 368D04 are depicted in Table 7 and Figure 8. Amino acid and
nucleotide sequences for the V_domain of the germlined GILO1, GIL16, GIL45,
GIL60, GIL68, GIL92, 062A09, 087B03, 166B06, 166G05, 354A08, 355806,
355E04, 356A11, and 368D04 are also depicted in Table 7 and Figure 8

[00137] In one embodiment, mutagenesis is used'to make an antibody
more similar to one or more germline sequences. This may be desirable when

mutations are introduced into the framework region of an antibody through
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L L1 24-34. 24-34 23-36 23-36 23-33 23-36 24-34 24-34
24-34 23-36 L2 50-56 50-56 52-58 52-58 49-55 52-58.
woQeEAEeA356 50-56 52-58 L3 89-97 89-97 91- 108CH1S1DG/004692

88-98 91-101 89-97 89-97 .89-97 91-100 CDR 367D04

368D04 166B06 16605 37506 376810 354A08 355806

355E04 356A11 H1 31-35 31-35 31-35 31-35 31-35 31-35
30-34 31-35 31-35 31-35 H2 50-66 50-66 50-66 50-66

50-66' 50-66 49-65 50-66 50-66 50.66 H3 99-110 99-1'10
99-108 99-108 99-108 99- 108 98-109-99-110 99-110

1S PSR 2 Be1miRde- S uthcas for the- V
S°mg‘§ %Qtfg%.e%%&. tbhi 52 LB 25 58 49- 55 49- 5§5é)q49 B5° or e YH ,
and 3R-dsnains3RIERe kikmifieddspederming aMincagdend pecisis: agid '

seqé%@gl?cge ?ﬁ&ﬁ% ?% @glnggfﬂeo‘g/Ba?égétﬁaséo(Mﬁ@ éQere[r@&llsﬁﬂtem .

nventi on may Optl onal
Engnmmmgs QJK)anVBb@:E/ isca gotrgmehergjive girestony of iad hur@a@@ermlme

t
varieSlegPhiatLpeaydnges Sapiy b Aler BahAEPATY Plilaited sequences.
: ncI&éﬁnQEh@ée in figtlgehyreledsedbidbeeGeanbanipandikvBlidatadibraries.
'. In sgagw eq?@%tdtn%égt%? ﬁlt@’%F%Lpﬁj;xq)@{)/Pf 1&}%’5 \gph?e%\é@b%tgﬁ ﬁ ggn'f(oermuty with
the %&%&ﬁﬂatcﬁ@@irpﬂw% VBASMaMabadet Ared e CDRportfcms are kept intact. -
i exanpl e, Kabat et at., Sequences of r Qt el

| mid@bBegNcartainesmadimenss, antibpgies ofihis mygnhon specifically -
b
rea%tr\ggq%;ﬁtéﬁlhog{ ] lé the Eé’rhla'ersatwe tod%eié&%gdmed\@/ GlLot, GIL16,

, anti bodi es- vv|t SCO

GIL#h| SIL60cBLasHh Gh@ﬁu@870ﬁ9aﬁ§2'9‘99d9ﬁ3€\9§ 0@7898»;;8@?539&
368?1?{ eﬁ?@f%’z 5 4 78k0 @gﬁm S GH) M) 35@50216 or

ments conpri'se a VH domai n
3564 ML, stichethat tlmy competitbiahya irinlpit thasbtmi‘ing of GilHa1,/GIL 16, GIL45,

SuBH 408 Gt Sl S0 S
1665%628?6@@@%5&0?@1@;1 0, g‘ﬁgﬂ@ HHBUH, 355 BN ®r 356A11 to
orsan e oIS e BUBTARET o i sssoe

In d‘heVém%@ﬁhém e &nﬁbﬁb%r@tamémbwﬂﬁﬁg frafieme ttﬁéreof bmds toan’
f ragnment froman anti

IL-255 anbme Giptdo 5eoaaia - PUCES A st ok T AT competitively

.mhfb‘i\gﬁfné%dm? ftS%Ddtf‘fcﬁﬁumfa%LlLrZ"il Ueafbther €mbodiment, the
ement ari

antinacinar oGO EROAaamo Beraito e A R ARUERE that s
recbgﬁgggqggi%éﬂg@ %%?& tHAt S inﬁﬁggg%?ﬁetﬂﬁe%nhﬁﬁsﬁﬁe binding of

121, 131-1 157, "167- 175
356/85+ WoBUNEoBiL222, Inanotiey embodiment, thesantieagdy, o Angiggn binding

e

thab 0% Adflbodip Compelitigaly-ishibjts t56 Bimding @@@4@@@ togggngg-)L 22. In
anSthe? eMiRmEnt, FAEHIR %?/?gr UhtiGER biftfing AR &t thBiebr, binds to
. an IL-22 epitope that is recognized by 087B03, such that the antibody .
competmvely inhibits the binding of 087B03 to human IL-22. In one embodiment, -
'the association constant (Ka) of these antibodies for human IL-22 is at least 10° M~
. In another embodiment, the association constant of these antibodies for human
IL-22 is at least 10° M. In other émbodiments, the associatiqh constant of these
antibodies for human IL-22 is at least 10" M, at least 10" M, or at least 10 M’
'. The binding affinity may. be determined using techniques known in the art, such
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i nvention. For exanple, in one enbodi nent, an anti body
conprises a H3 fragnent of the VH domain of gernined
wonroetanegger m i ned G L01, G L16, G L45, G L60, PCGriue3)07/004692
G L92, 097D09, 062A09, 062105, 087B03, 367D04, 368D04,

166B06, 166Q05, 375G06, 376810, 354A08, 355806,
355E04, or 356A1 1 or from. . an antibody chosen
from 356A1 1, 354A08, 087B03; and 368D04. [00135] In
certain enbodi ments, the VH and/or V1 donmai ns may be
germined,.i.e., the framework regions (FR) of these
as Emnbtweasmﬁeahﬂdldw 8gch wb&eﬁxbedﬁ@intmﬂcﬁml a@talysis, or other
. B % t echni ueséﬁ mat ch thos {juced by the
tecgaiauesipcipgingthosg SI‘Fé'lbeé'dﬁdﬂ'is allPRe FR sequences

r engion 3t nas eeftdrhpited g mw& ©f$ iIfvieRfion may bind other
sequencesS. I n one enbodi nent of this invention, -

prog%mm stiRtyas.or sesameaﬁe@omtumﬁnt profeips €omprisHog adjoriaportion of
L-#pe enbodi nent,- the invention provides amino acid and

nucl eic acid sequences for the gerniined G LO1,
G LI 140] Ore ofdiditary@kilbis, thel ard wiill reawgbies: tmzmmsclosed

an RS8R m e B, AR5t o

sordeivhat aondllaaz Far| ed@inhple, tHagueateins invdy bbmdﬁwbldggaij 22.

A S e S6 Sseeca i r bR <Clipuss 4 Shauence

whighS8Q# Je 261 Bt 603567@%1 8028 DPREH8%,, ¥ eneRPidehBeal td any
Table 7 ar]d FI?Q% Ani no aci d and  nucl eot i de

se 8, &b 49 R @0 GaNtigyeNsiamEe agigs in the

ér%s@fbﬂﬁsE@[QGQoGlL68 GlL92, 062A09, 087803,
66B06, 166Q05, 354A08, 355B06, 355E04, 356A1 1, and

368&&94 44] i addgiondpi seapienica hRMPOY analysasy@pdose mapping (see,
e.gl, Q@&%engp%%W&%Eb '%H M'Blrh@gﬁﬂﬁ‘?ér?a P?eéés qglsﬁz ke

an ant'i re s to oné or .
secongiacy esd. 1entlar; stragture anaalys&aad:m Wbmarnadmn it iderdify specific 3D

R T A T

witimandigenss iSucbrmethiodsginciideq bup aes aoPliRite@aoXKirag crystallography -

(ErRFRIBEP 4] Rlp i o i Biokna f A pLRpS Fomputet fiasaip of viual
rep?és@ﬂaﬁmmﬂﬂm ﬁﬁatsehlﬂan‘tIBé&Es FHeatark étM?Q@‘BE) @orhplter

I neer VASE S a cqnprehensive
Gfﬁﬂ'}*@%@&ﬂﬁ%‘% gfar M%ﬁ%'m%é? RNt Gammuigaticng hMolecular
Biof®Si €118 SpiRIgPHAAsHIT LB raxsY, @ot&sbﬁﬁa Havel i Rired

sequences including those in the cufrent releases of
t helA83Aizh Tke disciermie Bravides amgthed for pbtainkg anti-IL-22

 amEed ﬂ%tc%mﬁﬁ&s': Be%ﬁﬂb%?ﬁnb%ﬁnéé"ﬁntﬁ %'ﬁ\é?e@"l’%ﬁi@ﬁ a‘f'&é%nd/or A

in conformty he“cl osest matches I n

sequangghSle %tmh @n@b@bﬁzsmay berderives iy prskillechartisan using

techniques known in the art. For example, amino acid substitutions, deletions, or

additions can be introduced in FR and/or CDR regions. FR changes are usually
designed to improve the stability and immunogenicity of the antibody, while CDR"
changes are typically designed to increase antibody affinity for its' antigen. The'.
changes that increase affinity may be tested by altering CDR sequence and
measuring antibody afflmty for its target (see Antibody Englneenng, 2nd ed.,
Oxford University Press ed. Borrebaeck, 1995).

[00143] Antibodies whose CDR sequences differ insubstantially from- those-

included in or included within the sequences in SEQ ID NO: 5-13, 23-31, 41-49,
39



[0013811 n certain enbodi nents, antibodies of this
invention. specifically react wwth an epitope that is
woheo7siae@3as t he epitope recogni zed by G L01, €&CLA62007/004692

GlL45, G L60, GlL68, GlL92, 097D09, 062A09, 062105,
087803, 367D04, 368004, 166B06, 166Q05, 375C06,
376B10, 354A08, 355B06, 355E04, or. 356Al1 1, such
that they conpetitively inhibit the binding of G LO0O1,
G L16, d L45, dL60, GlL68, GlL92, 097009, 062A09,
06205, 087B03, 367004, 368D04, -166B06, .166Q05,

59-67 FF85, $5-6080.113r408,3139380649-353F167- 1015, 3BHA193, 203-211,

221 AR BOE 4L 25T PR s i Foor g 6 (5L 057, By oss, aes-

3736‘@{33 *%@y 401%0@%@327 by 8eing, hssmtﬁdmaeozim 149d509-517,
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527553&1 -&4’56553#1@6£'5t71 b58¥ -2 SRS 60 1P B17- pﬁéb e gn¢papassed
withild n_ggé dE%oEx?% o?ﬁﬁ%%/etn?onum J:érllryzgr}]ltslngv llr)%tgutlon of an amino

acid with mnamine aeidfhaving dsnilar charge; nydre}mmbpe or iséerepghemical

cralSHRNGE Vbe Ttk s 5B et SRR

regibhs,Zﬂtayl dls@me! iate ersiotignentheytde nahadmm?ly affectr(eigyereduce

) e BRSO  Sh  srfoEl o

proﬁé’ﬂ“ﬁgtdftthé‘ %lanbaial FustititRris Mey tls®be Iddd %o germiinathe

In another enbodi nent, the antibody, or.

anilbﬁtﬂvgﬁﬁt%b'héﬁﬂ'geﬁﬂ@@@%ﬁ'tﬂ"h@ﬁé@f binds to an IL-22°

2
epi [bg 934} @%séﬁ/aiﬁé W'ﬁﬁﬂtﬁﬁﬁ ?@I é%?ug?n%d?lﬁghﬁs Iﬁé\ﬂgg

funmtwnah mni cm_ermZal cmar@ntermscﬁmdat to thase afdbednalersle from which

such ARkl nddks i A Em el PR e
funetistal iandiamnchenisabhohacteistics afrthe oolieeslesonat inesmccomplished

oy selegingSuBrtfilt utine ttn ol Seflopk ek PR SiarhfiSanty in

their lefiét ba maint@iabig (10 1ke Brictuat dfehs mdlBtdlaMbackbonain the area

S TN R CRT A R T e
or rﬁ&ﬁ&bﬂ@&@ﬂ@ onﬁEl M%?é&ﬂé Q468 arget Eité, S (J)ite e206f the molecule.

t'echnol o?yﬁcgsuc bi ospecific int eractl on- anal

or TOPREBT Har@aplesa HoRsvAlvE ROYBO Gl SURRHOIG fiay involve
a s@p&lt Bﬁé‘ﬁ ol naﬁ%@%nd éCIUSreQ%*eemﬂH at pshridtide residue such that

ant1 bodi.es of this invention may bind other, protein
ther,isHittle or nerefiscian e palagimereiaroprditoe AmipeAaid 5??13“6 at that
pos"i’tici (Sé"e RﬁF Ele’ﬁp@g llYlbct':eﬁRan et hP01463 Ahe Fﬁ’lfn{é?éld Seahy. Suppl.

recogni ze that the discl osed
643355165’0(Smkna§/ab.e19.%0°\d\0 wepbxas 3aider e, and/ or

exgﬂggﬂé’fiﬂ)%égéagarng?gf%cga %&Sgbtu?lﬁﬁgngmtetﬁé oéqisleﬁ\ggtlveF Q¥ non-
conservative) can be determined by those skilled in the art at the time such
substitutions are desired. For example, amino acid substitutions can be used to
identify important residues of the molecule sequence, or to increase or decrease
_the affinity of the molecules described herein. Exemplary amino acid substitutions
include, but are not limited to, those set forth in Table 3.
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Anti-1L-22 antibodies are expected to bind proteins

that conprise a sequence which is at |east about 60%
woQ647/1803 90% 95% or nore identical' to anyPCT/US2007/004692

sequence of at |east 100, 80, 60, 40, or 20

contiguous' amno acids in the sequence set forth SEQ

ID NO 1. [00141] In addition to sequence honol ogy

anal yses, epitope napping (see, e.g., Epitope Mapping

Protocols, ed. Mourris, Humana Press, 1996), and

secondary and tertiary structure analyses can be

carried out to_jdentjfy specjf.i tructures
assurmed by the tﬂ%§e’*ﬂ‘¥?‘"§ 'géib "ftb?ﬂﬁ es ahd

t hNEOTigiRaP! EXExemPlhFy antl gens. Such met hbwrorencl ude,
bul RASFdles S[Fb%ﬁﬁ:ﬁ&nsx'fay crystal |l ogr pgighservative
(E[]gstom (1974) Bi bchem Exp Biol., 11:7} ga),smgt.ons

co 'Kc PA) mod VT"LGYJ' Jﬂ%l rtuat TEPresentat [gap —of 1 ne
Co Xt &91 t -0 L-’mn l\/hl ecHar QJU:'\I ng;’ Col-d P
Hat 8P Qhar y_Cold Spring Harbor —NY}-
Th %&bﬁumlﬁl des_a _met had_for obt al S8hg
an{ GIn(Q)2 hASNbodi es that conprises crepfSAg.
anl GpdGes w Pmoohleered. Table 1 VH and/ ot Ala
seidadd] s) . | BsohCGamtliysodirgs may be derivedrgy a

ski lleqd) arti sheupvahdet, addyPlaecNolensinei hlLebe an. For
eXq Il[Iéhe(,L)am hRloweudirey) et MaytvienAlagehet | pile, or - '
ad@iliEqRy canakg, 1,4 DidmardoutyricFA@adGm, Cagr egi ons. -
FR|changes a gsﬁsually designed to i nproye the -

st @iphi @) 2Nt ETTPREJAAT CT Ly of The antibpgey wWhiTe

Phe [HPTIFEefl Gal A1, A, FydeST gned 10 1 g fase

annaf, Pl)al Ay Tor 1ts am |gen ~The— (ﬂ danges |
- t htzHefeasesa- Aty ey be—tested b‘y JITﬁ'T g CBR-
SE1dD) ara| TRLAR GV r

Aantai hndv, of £ a0
\J—y 1

ST RS 4 T neor s ng—and-od ] SSiior
unibderWl, p J&/E, Phe pory phnme ~1995) T &‘{Am
Anﬂ Y6 Y b < 13‘5@ Phe Tht §8ices dl ffer | nQ:1 lf?r?e,{nf ially
fr (iMalgHgse | lienMaideeu BherAlen Naitesging + hileu he

sed06m4esin cersHQ armbodiments 3corseraativelamino acgbsyigstitutions also

o RO LA RS 8 Sy By o

incapbratad, by28iSe Rical pepiidaayntisdis rder friehh By synBesisindiological
29 337, 347-355, 365- 373, 383-391, 401-409, 419-427,
sys 445 455- 463, 473-481, 491-499, 509-517, 527-535,
543006348] Eﬁané'éhb&ﬁﬁrdiﬁ&heﬁ%tfﬁiwwmnaﬁﬂ:@ -oearjarr\b domain

enc SCO S _invention
ComATRAAgNG: AFIS Ay O 7SS EUHGe B AP SR G AFn the disclosed
VH ééhﬁlr\ﬁ% t({)? c”d?n@iﬂiiriy)tlﬂcdi@ﬁb@éa% dbmdims withaatdeast one V. domain,
rophobi c, or stereochem c aracteristic
andiAssOBnG YEEEnt Vel GHBAT TR ECR2HIBHES S megHlatioe ol 22 activity
CDFfOO‘l 49] An analogous method for making a variant V. domain comprises'
adding, deleting, or substituting at least one amino acid in the disclosed V.

)—-

domains, or combining the disclosed V| domains with at least one Vi domain, and

testing the variant Vi_domain for IL-22 binding or modulation of IL-22 activity.
[00150] A further aspect of the disclosureprovidésa method for preparing

antibodies or antigen-binding fragments that specifically bind IL-22. The method

comprises:
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regions, may also be nade as |ong as they do not

adversely affect (e.g., reduce affinity by nore than
woeQbs7aso@snpar ed to unsubstituted anti body) thecbiusgiongo4692

properties of the antibody. Substitutions may al so be

made to germine the antibody or stabilize the

antigen binding site. [00144] Conservative

nodi fications will produce nol ecul es havi ng

functional and chemi cal characteristics simlar to

those of the nolecule fromwhich .such nodifications

are made. In contrast, substantial nodifications in

t he(@)f unBIARIAD Sai@rong cerentaitg ot AUEIgin 26ids eneedisg a e domain

whi'cr,ﬂI IS{?N% Sf‘le'é@Y oR§ (ﬁﬁ?{o&%drﬁgﬁg a&%a&%ﬁ@b‘dﬁ to be r]ePIaced

e ami no aci d sequence th
SI g(b)f [ cmstelrtyng mtotdneeplaefrfgame GIRrEeglomohmEgs'(aTung hepertonre

it B VA B R S BB R ol B8 e g
sutmaiﬁﬁmmxetamt HeZgint foe aahamm yaeldrygi awbdbctnetpﬁrw‘ret he
§?§U|e at the target si-te, .or %t si ze of,..the
ul e EXPHRFELY “T%?“@?!%ﬁﬁ'@s of th BF%@N&?P%O'% no
aC' )SUb§é!ethg@spé@Nc bﬂﬁ@éﬂ%ln@néq@ﬂmémmﬁﬂbﬂds@o iIL-22; and
native .amno acid residue wth a nonnative resid

_suctfht hafecavesing the spedificapligeybistding fragmeamnor nuclelc acid
en ﬁ?ltty or charge of the amino acid residue at that

posiTion. (See, for exanple, MacLennan et al., 1998,

Act H)QJW:Hroan apedegoussuihod ab ks HIeV. ERRkf the inyention is

corhBitfed withl % 1B PRI Sor v@?c-tl%»c?a‘&ds ERESARL LUE bR WHh 1acks at

titati ons conserva
leasbore CRRIoraontains et lelrstarne CEOR y behreplaceli | Tredat least one Vi

or Yo £ Y b DT 2P ha oA Btih b 8 BaibifatdE g, including

comdfrrmt ioh;; dfrmpaﬁ@m ChREsdgEch taﬁ thdj@ef | gel mwit e mégﬁq@r 7, ,
or O i ncrease Qr e a i ni

NG IS Ut SR ANGD8 ISheHp iyl 20 1 @5a 87 428, 29, 30, 31,

44 3453346 wt lagnag, 62069d64 Ssitedrey rsv d1' @Qt gd. 82, 85 "9s 9, 100,
forth in Tab 0 VIO 2007/ 1

1013619%%7‘/1@046@'211%1!)]‘% @O,Nﬁhd%ﬂ@%l]@@t i1 84t 18hs139, 152,
1587164 nals B %nng%rwbm Resi %517%”% HBE 288 190,191, 192, -

Consérvative' Substitutions

193r2P], 07, 2O8, @0R, 2A0n21.s22A2P5) 236, 2@751 22&592& 212, 243, 244,
245] a6, 247, leb, 284, 2629268 264, 265, 278, 279, 280, 281, 282, 283, 296,
297, 298, 299, 300, 301, 314, 315, 316 317, 318 319, 332, 333, 334, 335, 336,
337, 350, 351, 352, 353, 354, 355, 368, 369, 370, 371, 372,.373, 386, 387, 388,
389, 390, 391, 404, 405, 406, 407, 408, 409, 422, 423, 424, 425, 426, 427, 440,
441, 442, 443, 444 445, 458, 459, 460, 461, 462, 463 476, 477, 478, 479, 480,
481, 494, 495, 496, 497, 498, 499, 512, 513, 514, 515, 516, 517 530, 531, 532,
533, 534, 535, 548, 549, 550, 551, 5§52, 553, 566, 567, 568, 569, 570, 571, 584 .
585, 586, 587, 588, 589, 602, 603, 604, 605, 606, 607, 620 621, 622, 623, 624,
or 625.

[00152] In one embodiment, the variable domain includes a CDR3 to be
replaced or lacks a CDR3 encoding region and the at least one donor nucleic acid
encodes an amino acid substantially as set out in SEQ ID NO:10, 13, 28, 31, 46,
49, 64, 67, 82, 85, 100, 103, 118, 121, 136, 139, 154, 157, 172, 175, 190, 193,

208, 211, 226, 229, 244, 247, 262, 265, 280, 283, 298, 301, 316, 319, 334, 337,
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Gn (Q Asn Asn dy (G Pro, Ala Ala H's (H Asn,
Gn, Lys, Arg Arg Ile | Leu, Val, Met, Al a, Phe,
woland7aned4se Leu Leu (L) Norleucine, Ile, Val, PVENS2007/004692

Ala, Phe Ile Lys (K) Arg, 1, 4 D amno-butyric Acid,

Gn, Arg. Asn Mt (M Leu, Phe, Ile Leu Phe (F)

Leu, Val, Ile, Ala, Tyr Leu Pro (P) Ala .G Ser (S

Thr, Ala, Cys Thr Thr T Ser Ser Trp (W Tyr, Phe Tyr

Tyr (Y) Tr p, Phe, Thr, Ser Phe Val (V) Ile, Met,

Leu, Phe, -Ala, Norleucine Leu [00147] In certain

352, %1?50%'7@9@% 388138 V@éé Vs '111210 4291 44508351 S '4&’? 478, 481,

enconpass’ non-nat'ural’l’y dccurring am no
496,499, Hids 5\M31'|, BB22535 t 550,503,068, Biid o PBBr 8820604, 607 622, or
625. chem cal peptide synthesis rather than.by synthesis in
bi ol ogi cal systens. [00148] I n one enbodi nent, the :
rref(]ﬁ)d&Si] tr anmathien @nabodiment) theéHvaridoia idomain mpu:ludes a CDR1 to

T a el et i r suhstituting at:le ne ami no
be rilREdor Sl ER LeptSdiasbianandsns & astbhs Sarst nucteic
- acid @n&@béﬁ%ﬁh éﬂdlr@aﬁuf‘é‘eﬂéﬁe@uds@mal@% 3t sl@mRISEQ IO 8,
1, testl Q‘%the vari ant

omai n I L-22 bindin
B 6P, £5. 80, 83,95 187, 160148} 1A, 34& beBULSS. 170, 173,
188, @1*1%6‘ %gﬂ@bhnsz?l 248 | 84Y, 6o, %332'78028@@965599 314, 317,

et ng or substi'tutin | east’ one am no

332 833351 %0 358, 655033&3@35&33&!6?% 7 62266351 HMOG4H A58, 461,
476, 47AL LAY s4SNB) Sl\sﬂbt é"tsdse%%ﬁ %%gzé’glbhgﬁ%é%z,%, 605,

'test’i ng the vari an ondi n for
620, rm‘diﬂaatl on of 1L-22 activity. [00150] A further aspect

o AL S B RORNA, oy e Rl 088 coR o
be regplaced iot #adks HONR2 lengddintregion hod the atzastesie ddndiBwucleic
st A RO BBl e S NP6 Do
12, 2Wi30) 415@@1@ est eeeaﬂsmn@g qY¥2,0r1 751202186, 488] €58 1881€171, 174,
189, (%%% 207, (921r0e52)25 228 243, 246, 261, 264, 279, 282, 297, 300, 315, 318,
333, 336, 351, 354, 369, 372, 387, 390, 405, 408, 423, 426, 441, 444, 459, 462,
477, 480, 495, 498, 5183, 516, 531, 534, 549, 552, 567, 570, 585, 588, 603, 606,
621, or 624. o

[00155] In another embodiment, the variable domain includes a CDR3 to
be replaced or lacks a CDR3 encoding region and further comprises a CDR1 to
" be replaced or lacks a CDR1 encoding region, where the at least one donor
nucleic acid encodes an amino aéid sequence substantially as set out in Tables 1
or7. ' ‘ '

[00156] In another embodiment, the variable domain includes a CDRé to
be replaced or lacks a CDR3 encoding region and further comprises a CDR2 to
be replaced or lacks a CDR2 encoding region, where the at least one donor
nucleic acid encodes an amino acid se'quénce substantially as set out in Tables 1
or7. . . - _ ’
' [00157] in another embodiment, the variable domain includes a CDR3 to
be replaced or .lacks' a CDR3 encoding region and further comprises a CDR1 and
a CDR2 to be replaced or lacks a CDR1 and a CDR2 encoding region, where the -
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(b) inserting into or replacing the CDR region of the

starting repertoire wth at |east one donor nucleic
weacehd/1iemasdi ng an am no acid sequence as subsPamiSai0704692

set out herein for a VH CDR, yielding a product

repertoire; (c) expressing the nucleic acids of the

product repertoire; (d) selecting a specific.

anti gen-bi nding fragnent that binds to IL-22; and (e)

recovering the specific antigen-binding fragnent or

nucl ei ¢ acid encoding it. [00151] In an anal ogous

o G550 Bk B R0 o BB LR bR gty s -

sef\(huionﬂ'ablemncm? acks at | east one CDR or cont a| ns at
Iea to be, repl . The at | east one Qr
- g 3R 10 k€ epmipinait SRS mathesloover disqloses (LR sieauence
matyhﬁ’d pefaduceel el aGepéﬁﬂPé MVHQ{PSV EIOMHI@‘QCVMQIQRB%espectwe

udi n

as those set forth in Tab i nc
CDEQE&M@”&%?‘ u{Biod eghaplagyNde82) 30: 769-768). for ez@mme,, a primer
widbor a5 ol AP gl k0.4 By 1160 B can

useghto ggnegage almpertoue of variable domain sequences lacking CDR3. This . -

e Gl il e 4ok ik, i

andlpgous Techriides, 83 tiohs8 ®f aldiscio$é€d CDRIEBquence a3 ,be shufﬂed

N TR TIETING TN A
-, antifeh-bitfiing HEIMENS tha7Sind 1822, 2Bithe 2&peridhd catPBe expressed in a

97, .298 99 00, 30 15, 7, 318, 319
nog$ystd suchag phags dissy Tdaseribgstn @&92&9 473 s
cor3§ébon'iﬁ|5% BB Pat&® NS8.75 96@71]08)35?325u1téﬁ§ an%één @ﬁc?mg fragments -

390, 391, 404 405, 6, 407, 4

thaagwdwz@ -23 gan bpselegiasl. 427, 440 441, 442, 443
440018 Sl s Wbl o Biosoa v

or Eugququce@psgemr@te 5@7‘?”'639 or%ﬁorﬁams sttizmpabdel of binding IL- -

22 Aechiifiine Bl ot 5581 R8sy Sl W P v

Aca45cicDES.A06998DB9: BEB06-368D).- 622, 623, 624, or625.

| neltpao0! ArBier P Riod Bhes pligly G fthaius B Bgisclosed Vi or v,

sequarmeish Sucytenmnigub s de d:tcloeadtbwﬂarbab@mi (Pi&lceNait. Acad. Sci. -

SR CoFPEN R8T 308 S Ll el i ) Y 551-507).
100[001&3] Al;a&tuomﬂf a w@ablé?&;ménwm%?npﬂgéat r’b&%t oh€&GDR
226, 229. 244, 247, 262, 265,

feg%éub%ghaéc)ils sgi put Betin gog, optighally, eraring imwork

regRSell 1S20ME V968 R dothains HaDset N hetéi, 'Bﬁ@foﬁ%n rf8include the
409, 424, 427, 442, 445, 460, 463, 478
C-terminal haif of FR1 and/or the N-terminal half of FR4. Additional residues at

the N-terminal or C-terminal end of the variable domain may not be the same

- residues found in naturally occurring antibodies. For example, construction of
antibodies by recombinant DNA techniques often mtroduces N- or C-terminal
residues from its use of linkers. Some linkers may be used to join variable
‘domains to other varlable domains (e.g., dlabodles) constant domains, or
proteinaceous labels. . ‘ '

[00162] Although the embodiments iilustrated in the Examples comprise a

“matching” pair of Vi and V_domains, a skilled artisan will recognize that
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496, 499, 514, 517, 532, 535, 550, 553, 568, 571, 586, 589,
604, 607, 622, or 625. [00153] In another enbodi nent,
woheovmaed4abl e donmai n i ncludes a CDRL to be repCamsenogno4692
| acks a CDR1l encoding region and the at | east one
donor nucleic acid encodes an am no acid sequence
substantially as set out in SEQID NG 8, 11, 26, 29,
44, 47, 62, 65, 80, 83, 98, 101, 116, 119, 134, 137,
152, 155, 170, 173, 188, 191, 206, 209, 224, 227,
242, 245, 260, 263, 278, 281, 296,
alterggiive @ﬁ@ocgﬁt?”t%@?y S@BPrige Fntigep- b’@%‘é‘g f&%&“eﬂéﬁﬁo%ﬂ“"g only - .
a snﬁé@[‘ﬂﬁ%orﬂ@lheﬁ%or‘\ﬁ}dom‘hm E#R8r 0AB%bf tH@‘émgﬁé%ham specific
, b33, 54 51, 566, 569, 584, 587,
antiggys binding dogiaieg ganasoysey 1 ﬁcr@ﬁ&fﬁépom%aﬁﬁm dqm@ns
[ peYote¥e)
capd ARomBER o chFAARporTic e Phindfhd YA cBbable o, for
exardphehindinglteillc-22acTlie snmaanisg aranbe @ecaoiplisbed lyrpiwage display

scre%é%gzﬁétt@é égﬁﬁéﬁgt Eélwhﬁggch@@u%&sowgrlglge?pproach :

d|sclb&33d ih 3O 92/D10474,In thBSap@drdach 28 indiliduaP@dlpony 228taining
eithefsR H g1k chgiy 056,45 usgd todyict 3EPmBEIE 1BrRY o Gipnegayooding
_the di@r chiih (144F4H) 8% tHd desulthy twd-8hai cuﬁ&&ntlgél&blndmg

- 516, 531, 534, 549, 552, 567, 570, 585, 588, 603, 606
dorr@m is sglegted ln[zgzy,‘ps@qmq:ep1 withghage display, t@ghfuqulq%as described.

R CD%ﬁﬁé‘altEFHa‘fﬁ@%rﬁbmﬁtg tk*é%ﬁtﬁﬂ.—@?%t%dues can be

encodi n regi on and urt eér. conprises a
hnk@bmamotem(e Qplfdbleml@))rby abemical cryes-inig ol gecegbinant

metif6E e THRuBloLea shuBBBIINgY altiBb SikedTo b PARAYEE o

acl sequence su et out In
nonmrotemacepospsﬁ,]mers @no¢, peiyeéhjdede giyaol, polgprapyiens glycol, or

nac q yjo I |
oy BB HFcle Sanioin P Eaf ol 4,948, 4 406 689
4,300e144p4, qum‘lm 4, 26k392; WE‘JBBZH f’l’gleraaglbmureed\ban betd"rmmically
moditeg, B SRS ARl oSk SoBthch RSURp D G Tgad bbir na-
life |h0c9é>58 ]cnrbﬂla@iﬁﬁt rl’.%ferﬁ 'p@SW?fﬁersté}Qi ﬁﬁébﬁlbﬂeﬁt #tRbBs are shown

i ncl udes %g?aced or | acks a

in Uscat- rwJSr ég?%@ﬁd%ﬂr& ERprat and BORY: 95%hd
CDfB0 1 Gujhnd BiRcRise AMNRGES can B Thodfifbto @i their
encodi ng region, where t 3 WO 2007/100643

glycpeylatispotimt @@zmgga%tton%agtbo&wéraigmplem 6RBike deleted or added to
the SRA0GES BRIGHENGr 284iloR H YRRy RHISH Sfdd & Be&tcomplished by

changing amino acid sequénce to delete or create glycosylation consensus sites,
which are well known in the art. Another means of adding éarbbhydrate moieties
is the chemical or enzymatic coupling of glycosides to amino acid residues of the
-antibody (see WO 87/05330 and Aplin et al. (1981) CRC Crit. Rev. Biochem., 22: . ~
259-306). Removal of carbohydfate moieties can also be accomplished"
chemically or enzymatically (see Hakimuddin et al. (1987) Arch. Biochem.
Biophys., 259: 52; Edge et al. (1981) Anal. Biochem., 118: 131; Thotakura et al.
(1987) Meth. Enzymol., 138: 350).' :

[00165] Methods for altering an antlbody constant region are known in the
art. Antibodies with aitered function (e.g., altered affinity for an effector ligand

such as FcR on a cell or the C1 component of comple'ment) can be produced by
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set out in Tables 1 or 7. [00158] Using reconbi nant

DNA net hodol ogy, a discl osed CDR sequence may be
wonveaduagd into a repertoire of VH or VL domaPas/uS2007/004692

| acki ng the respective CDR (Marks et al.

(Bi oTechnol ogy (1992) 10: 779-783). For exanple, a

prinmer adjacent to the 5 end of the variable domain

and a prinmer to the third FR can be wused to generate

a repertoire of variable domain sequences | acking

CDR3. This repertoire can be conbined with a CDR3 of

onif o35G R BB LB SEIN U e gricocy
with\al cnhﬁepcmt(t]I residueofse€iRgs & ]tc&%eﬁf Adunlu& 5&243&21 BodidS

e . a,re r
5 AR08 P 58l Bl PELAEL SRR v

muride dY0Sthed gpbeiesHmibody woadaeduse loaglifrestersibmidr fundfidns.
92/01047 and its corresgondlng

5, Bibl 60T LxampIe allie PAREIPKRP %'Fe{dhﬁga%?'g)@ﬂ@b A £¢ reqign of an
anti@?&ﬂ(é 8.,/drr B8 ehbss aHReARgG) fdrqftiﬁ?é gA Falghhfha R1) or

ternat’i ve uses random nut agenesi s of di scl osed
Clav he affinitysegy decaltered @eml%ﬁlegxaéﬂ%ﬁhoneww'fwﬁd residue with

at Ie%%frehgsfeéfdulel hé?ﬁrﬁ’@%b%éﬁro@hﬂ@ {fihe d&gal&éorﬁté §ﬁé%t%iﬁ‘ or by

error-prone eSCTI am et al
intr dacmg addarged\funttiopal graurs. sqch(qsgglgx)aragte or aspartate, or

e SN AT B et S,

tryptcmﬂam oualanaree(seiese.gqd48 53@243&25315 et al. (Proc. .
of K16 i orgemie, épipcibyRfioyERgr (anBe) M%anme in

the m@tcgggteaﬁ régivardi r.eandmnmt Hibivd fécr?mm?t ﬁéeﬁéctloeagtls while

: one re

onlyoPiahNTePyEneHEBPUE TG TPIciveaBe R 1l [ S IR BRE g US

5,634, sé’#) d‘PﬁE'rﬁﬁn@éﬂﬁf‘g‘«‘Bf e ripdifddin thBGHe dnam ls_mnat of the EU

i ncl ude t C-termnal half of FRL and/or th

indeyt @@ﬁrﬁﬁﬁ‘@ﬂﬂ eials, 1801 uprapddhis @‘W"P@éﬁeéd@éfséhe alygosylation
site 'él'ntdel'i g H%lke\&%gli frat ﬁ’fé'b@er%@dofq,farbaﬁyd@'ié oy eﬁdﬁ%@&bp Fc receptor

sane resi dues foun I'n natural
bmdmg u ﬁnyr@hansubsmutlen ardhisesliertbptdesispys ﬂlﬁ:ﬂ'b'@ﬂssdﬁtlon site is

oenfhd §58h8% B SeSBLAAE PN BSAL S dipo aci
subsiitokions, e@o,rm\drignh@aay reanebef nesetiieso3 ] &KG!L\)_&@E@MI_.ES) and 322
(oI & A Rl b s g e S o
antllébﬁiee_.t(gbetélg.",6113)6062143?23;).! |lustrated in the Exanples
g e AN WM T e

inte F{etiodSZAR an0Pd etk ptor. For example, it has been shown that in human
IgGs, which binds to the human Fc gamma R1 receptor, changing Leu 235 to Glu
déstroys its interaction with the reéeptor. Mutations on adjacent or close sites in
the Hinge link region of an antibody (e.g., replacing residues 234, 236 or 237 with
Ala) can-also be used to affect antibody affinity for the Fc gamma R1 receptor.
The numbering of the residues in the heavy chain is based in the EU index (see
Kabat et al., 1991 supra). p

- [00169] Additional r'nethods- for altering the lytic activity of an antibody, for
example, by altering at least one amino acid in the N-terminal region of the CH2

domain, are described in WO 94/29351 by Morgan et al. and US 5,624,821.
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alternative enbodi nents nmay conpri se anti gen-binding

fragnments containing only a single COR fromeither VL
wonrodHoakasai n. Ei t her one of the single chain BpeaiStioc/004692

ant i gen-bi ndi ng donai ns can be used to screen for

conpl enmentary donmai ns capable of formng a two-domain

specific antigen-binding fragnent capable of., for

exanple, binding to IL-22. The screening may be

acconpl i shed by phage di splay screening nmethods using

t he so-called hierarchical dual conbinatorial approach

92/01047. |n t -
T3 B8 Fipririfep BAREBRE R qetectable or
funcﬁbﬁaﬂabél U'fﬁésé ﬁ]bené ﬁgdlu@e @ékﬂiblaﬁeds {6.br,d%Y 0o PP Td) pemzymatic
encodi n e other chaln e, re
labolsy5. 8h S SRS PeroxRaSsERt. BAlNG gmaeﬁ%iaﬁ @P@&f%&‘em'cal
th ph di spl t ech
o O B 651 - come st or nat Lve. ebed: nent s
t hEOQH1]-The meahon oy alsocfeatwe an isplatad ta@t@ogv éh@ﬁ inds to
IL- Zéérng%%mgg%llmh tahlﬂylgci‘f% @%ﬁ&lﬁ%?ﬁbéhﬂféﬁlg e anti-IL-22 antibody

sclosed anti bodi es may
mayahave beldashbed didhe f&ll;)Wleg;crm‘ractBGSbGsit (d) itas ecmgnoclonal or

T A M

antnlbbéiy (B;litestari\bﬂnvd géAQraﬂé& ;ardib4aé (620, traﬁs@hlc mk;use system);

: 4,179, 3 )
(5) ibbindRds L34 Wit peseratgn AUSIARE! BLeRAP it £ fo5E Binds to
IL-zmhmm”ah asfs%a&mr%tam%ﬂ anQéa@tsm‘t‘ iy (F)ad tﬁmdis mb ﬂ_m with an

ood circul ation. r d att
asswahewoaﬁt@rﬁmm 'easrﬁ 19 sM %Ag) it W ﬁe% ran aSSOC'at'O"
con%taﬁ B %?’geas‘i 169 M28%) n"JlﬂHdé & Q?Q@ﬁfgﬁh bﬂ%’l&;ﬁha—fm constant of at

anti bodi es’ can alter their -
leasy| P2 A1 (HQ) dhbindsde 1L-22 \atth lBedissOGjatOR gpbém 10&{590 nM or less;

(11 )ggpﬁ{dé £A1. 58 mgﬁ"" £Hrdo ?fat@ Ko sfté?nt &R0 AR bPRAY; ; (12) it binds to

ron or addition o ation sites can
IL-220w0itimal disbeciatign cohatagit n:g 1561pM cadesh;daquiirds to IL-22 with a

disspEatag) sonsiBiforadpiE 8P e L Jf REPSREERgRId SFg_dzé“’% fi22R or

a re@éptmhxﬂf\alé& ofiL 4R andilk-t0R2 elitbnamn #C5000f dhalhoit lless (15) it
o e Bl RR SBah 3  hge s win
an 105} Ef I}1 RgM otrBéé)@ hﬁ?he e?r?oodlme%ﬁgwﬁﬂ@)n I@slﬂmsb pM or less in.

- car bohydrate noi eti e conpl i
arioRs BB BR, IR, ARIG ot P (P By (5 ol erpodiment, and

- with éﬁ%} o OF P@pr\)ﬁbpmrm an%tﬁ@mﬁxbodaﬁam 2dd (E@gﬁ wbciad IL-22
Anal . Bi ochem , 118:131; Thot akur a_et _ al

mediatgy GR@a @ecgﬁm fram HT?ggmttg gg)loso of f m%]le%p%
emt?ﬁ& n?ér{teﬁvitﬂ%rﬁltsg@f'@@dded}ﬂéé@m ah@ﬂie@%n%@dlmmﬁhh@ with an

Ant 1 bodies with altered function (e.g.
lecaott@@Maﬂesm inyariadheaamdodépedt | i gand such as FcR

off%g gw 4@%% P %FBpBFe&é’t@RhﬁFﬁ{E PocffitatiBns

uce
descnbed above are not all-exhaustive, and that many other modifications are

" obvious to a skilled artisan in light of the teachings of the present disclosure.
. Nucleic Acids, Cloning and Expression Systems
[00173] The disclosure provides isolated nucleic acids encoding the
disclosed antibodies. The nucleic acids may comprise DNA or RNA, and they
may be synthetic (completely or partially) or recombinant (completely or partially).

Reference to a nucleotide sequence as set out herein encompasses a DNA
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WD 2007/ 100643 PCT/ US2007/ 004692 repl acing at | east

one amno acid residue in the constant portion of the
wanvihoehss with a different residue (see e.g., PEPUS2007/004692

388, 151 A, US 5,624,821 and US 5, 648,260). Simlar

types of alterations could be described which if

applied to a nurine or other species anti body woul d

reduce or elimnate simlar functions. [00166] For

exanple, it is possible to alter the affinity of an Fc

regi on of.an antlbody (e g , an 1gG such as a hunan

mom% {p tﬁgfp%g fgﬁq seqg %(&%Pa%(?‘% gﬂﬁA(mgIecule with

the%tfé@:fféd?gecﬁ@érhdblﬁl Whtdh Uas sbBéﬁthtéH‘ﬁ)r"IES' due having an
approptriate functionality on its*sjde chain, or by

i nt IHJ41 AdpaPEdade are @H§tei'<bﬁ§ld3§heb%°m§[!§ﬂ ageoding sequence
for Pné! AIBL S Pred s uf‘% 1 8b &?ﬁr%‘@fi%oﬂﬁhlﬁr Bf@nt)r'nf)matlons thereof,

non- po ar resi aue as p al"ani ne yr os
as tdisglaseghherein, e aaeque(meeeeubstgnnan;ac@rmzal mmeto (e g., a

’ 7 5 o € u
sequitbs a1 SR8 B3 RO%p S SBH0 YR P @te br o ogptca
thesetgn of M¢mh Isycaprdblbldf hybedizing omder siringehecbaditions ks the

ghtly reducing (about-three fold

se%eang&s)c? '%F *y for Clqg (see e.g., US 5,624, 821).

The[ODITE31H BEeRmbbEiIMER thiesoidied MichaeWsidEWave hecleotide -
that of the EU index (see Kabat et al 1991 supra).

SeqyRnces fNGoing Heamé@%y%n@ hehbehripsariabie regiens of ghcanti-IL-22
anﬂlﬁod)ﬁhé\ﬂh? a ﬂ’é”aétr@{e ton Eh8§c9r'i‘ %n?fhééﬁ‘ﬁr%‘)&@fcﬁé@qdémes of SEQ

reqwre Fc recegtor I ndal n

ID SR 18L2P e -6, 6567, BOCHROR108! 2)6- e 134-139, 162-157,
17@11%058831@30'20% éﬁ '§24 *é%b' 2@?%70 JER565 32@ BBkabg6-301, 314-

ecrease’'in | am no

31%&3& -8Bt 3@@135% 3@8 SZCB;a?&ﬁ B1a404-H09, R2r 427, 4D 485 3458-463,
' 0

arfdot) o34 s 1 s Bl Bplovd Sk ST L BB pqrsco7. o
62%25bodsequen(1seaeneogmg AEDR eHict3 differs by. ond0168p amino acids - -
fro%blga ified-anti g 83} be produced which have a

Scsgguenﬁ{eg FBR9MS A ™an ‘Fc receptor. For exanpl e,
I t [mmgé&‘hemlctdm caRn neoae odlg% light éthailididRe theavy chain
man Fc g {gésm ‘gceptor changing Leu 235 to

"a'@ e'%@Qf‘repg n@alse grepde Angantigody lighd of beayy shain constant

rengH Qipe@ﬁﬁveﬂ? linfba s Mhe %bn@%ﬁéﬁdﬁlbt\%?ndﬂl'e régienhilA e
region of an antibpody (e aci ng residues-

em@sglm%@f@ﬂaﬁ llqbbcmﬁ'ﬂwarmbée regipn Is’all@l@%@ aseastantaegioachosen
froﬁlﬂé kBpEY orfaf I'aﬁ'lﬁd’a EShstahe ré:gioﬂam ht rc‘Fu%ﬁ‘PEGﬁstanng;%%n may

unmbering of the residues in heavy chair™ 1s _
a'SP e dEUman h@l@&a ©% dambelagpype ein anothexmb@@m%m the heavy chain

vargagm%\?@%loﬁqg 'Ilghég #t) %rﬁédéwﬂﬁér.ﬂf g@%ﬁa@ft rggb %rY Ehﬁbo% isotype
_ chomﬁomdee‘a(ﬁ 8o |QG|1d|QC1’na 10G=,Nate), dngllgAe.dgAa, gD, tamj IgE. The’
heddPendlf Bhiardl B ofife bl 1ifah ol e’ AR13G Piolfpfed™n o

' - [00177] The nucleic acid compositions of the present invention, while often
in the native sequence (of cDNA or genomic DNA or mixtures thereof) except for
modified restriction sites and the like, may be mutated in accordance with .
standard techniques to provide gene sequences. For coding sequences, these
mutations, may affect amino ‘acid sequence as desired. in pariicular, nucleotide
~ sequences substantially identical to or derived from nativé V, D, J, conétant,

~switches and other such sequences described herein are contemplated (where
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46 WO 2007/ 100643 PCT/ US2007/ 004692 [00170] The

anti bodies of this invention my be tagged with a
wdetwabedaBe or functional |abel. These'l abel s patiuse®7/004692

radi ol abel s (e.g., '311 or 99Tc), enzymatic | abels

(e.g., horseradi sh peroxidase or al kaline

phosphat ase), and other chem cal noieties (e.g.,

biotin). 0 [00171] The invention nay al so feature an

i sol ated anti body that binds to 1L-22, in particular,

human 1L-22. In certain enbodi nents, the anti-IL-22

dé}ﬂfe'dg‘?ﬁ’d’lc mhaﬁé%e)%h n%@sié nc?é]’ﬁlc% E\eqcftﬁéck ﬂwgpgther

acteristics sin
segpeitd)i ci ty anti body; (2) |t |s a human anti body; (3)

| QBRI okl dodRRER e b i crestinte omalifacS by
sub:ytﬁunm): inséfion, or kietetiort) drdnh 1722 dﬂthéltsédgu@‘gé‘ééfp@‘v‘dé@ (e.g., as
i inds to

ol bl It B b e ssoBnait: 205 981 of 40 Suclegiiogs: atleast one but

lesktthénh Ngs, 5%, w%zar m%fbfaﬁe riuefetivas 'u&mélﬁbﬁéé‘tfﬁu&éuc%d) If
| east 1010 M''; (8) it binds to IL-

"e%%%sééy fqritBis a'lﬁh‘%% e S@ﬁu%anSeﬁmulq bg aimmed G@) migkimum
J‘Noﬂfti%/ t: Q.obk:ﬂea’zom éé’%ﬁhc@% Rirh @%\&%pg%%?é?tor% cﬁtmlsmatches are
| eas

106 nds to |
conpidei@st @ltfemmcean Jtherdiffefers@omalyi e at & ssiclectitie)s) éncoding a non-

es%ﬁiﬂa’? §§dbé(§(y13§’\1r}é“d@|eg%ﬁéﬁo Haﬁ} lhé) gfqﬁ@k\?ﬁwe subs%tutlon(s)

di sfR178]iTore disokosan: atfo pavided mﬂclbﬂﬁ@(ﬂd CbBstruttsthnHe form of
SOCI ati on onst an
piashilis: (it Brafaafibics S Bxhfohsian 2patensy, gineh sommsise at loast
onanwtmoaord asudpkeribed hekeid2R and | L-10R2 with an | C50- :
bl ocks IL-22 nedi at ed
pr owqgﬂﬁh&ng'aﬁbﬁff @fﬂé%ﬁpgi%e%@ hﬁ@b@%ﬁtf;@gpgmla% at least

oné\ﬂrﬁhlel@acidfﬁﬁmsﬂfucl delcAbed $ieFeind one embodi ment, with -
tp f 150 pM.or less in. another enbodi rrent

éé%P BfO‘I%d §ie dhe methods o makies therspapded protein(s)
froﬁﬂﬂhe Mél@lc%léggoﬁfpr %I ocEehf{ﬁsé@n@é@BQ%g ('gl:\;&method

enbodi ment
COrpHpEs PHHUW@) ﬁhOBﬂ'Q@ Is/\undeaappmla& canditioos soctheyiaxpress the

P e ihie atid QoM fprep 2 bt ine v or i

domﬁlramtswclfmodmnememtpe)omw]be(]selabéd siaididr punﬁdtbuang any
ons crib
suldh BRI b Bl RS e B0 ot e

stepecshfﬁlusjag mmsclerceamdkanoodmg a saFslwith adclaid aauale erﬂ:odmg aFc
portpf bt adod Rl X ashing e Bisiflaiciorridjapsal. The method
.carj é&bﬂﬁbluﬁb% dtesp:d)fogemehrpngw des i sol at ed nucl eic acids’ - .

o) Wi o SR e oRR e S Sy Uy i oo Shcoding
nudléieradie nidlcolesiid Védtoys iy beé fuineaHd/6F BIRIiES o their
natuFalpe%rvErlonmgr‘?t in substantsally pure or homogenous form, or, in the case of
A nuclelc acid, free or substantlally free of nucleic acid or genes of origin other than
the sequence encoding a polypeptide with the require function. ,

[00183] Systems for cloning and expressing polypeptides i in a variety of

host cells are known in the art. Cells suitable for broducing antibodies are
described in, for example, Fernandez et al. (1999) Gene Expression Systems,

Academic Press, eds. In brief, suitable host cells include mammalian cells, insect
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Ref erence to a nucl eoti de sequence as set out herein

enconpasses a DNA 47 WO 2007/100643 PCT/ US2007/ 004692
wonbeani@3w t h the specified sequence, and enceapasSs®3/004692

a RNA nolecule with the specified sequence in which U

is substituted for T. [00174] Al so provided are

nucl ei c acids that conprise a codi ng sequence for

one, two, or three CDR's, a VH donain, a VL dommin, or

conmbi nations .thereof, as disclosed herein, or a

sequence substantlally identical thereto (e.g a

cellﬁ?(ﬂimaﬁellat yéastiell8ptr ﬁ&ﬂ%ry&ﬁ%elﬁﬁ%g QP/QCOIIQ&WamWOan cells .
cal ereto which is: ca

d bl e
avallppit i Bl i celoogs oNRSRICE SXRIeBSopIBARS lymphocyti
celsm@(@gs NEOY) 9ERSD3 &éi@léﬂmééé RAASRIAHIREHOY Bklis, COS

i sol at e nuclelc aci ds have nucl eoti de sequences

cellsa Etalianeelife Dabydamates kidnewesliss ﬁQPMtWéﬁlISaBnQ qedigifearm a

2 t
vaifiadilo Wiinal. o0 mATA SHABNANRIE In FREErBRRR. the GiLot,
Gllgl8, 3 ILAS, Sill 604CH%68,631LER, 08718, 082ADI3 062E85] DB7B03, 367DO4

1 1 2
sedit 1860352198205, 47856 970850 3814885380800 234885 ane
35%1)1 %boﬁ%{safgelxpﬁ%gzéﬁ in l-ltENEQ@EIlSr7 Cﬂ-ggég%S Il APothEr,
embRgITER!, asgiegtan ok 37 lBages sssap 1o S6%55: BAdAE, 087803,
and 868002ca R eX)ste8ge@ i PR KPBE Br dJHCD @efls.Pn Qﬂfércémb&@ments the
cids fromthe sequences descri bed herein.

W@Btﬂ% S PREORINg Weaniiayien AT hieisNentem pre pagadpder the control
of & fidslle @petR giomotef K@th ao?;f'é[]n‘é am’ﬁsﬁéﬁfn@(@roﬁbt%%n@' the

encode an anti body | chai n const ant '
antikegies af@@é@@m%wtmnwc ﬁ@'mﬁé cfi@rr@mﬂl@u, the antibodies are
n
sodf AT 1RSSR 1 8 o BEIEN ok 8 4 Bfbonfitac. i,
hovfseoshaelaagcpat @rrogdentnbda const ant regi on. The [i ght

SRR SAbIL GEBPs PR o8lcAsRE oF cRHSRbelssPBkliain
appapiriabes eeguigiorm sequénoée,dnth)ldmdlpmol@ln aler;]uemjés aetminator
se%%coenq, g@ya%ﬁg\n 't%%g%/g_ﬁuseoqt S epégﬁggr%%,%ﬂcé% ggr genes, and. -
othkegBeqilibaces. hﬂéiliéwedtwt sﬂnéQ@écﬁani@ﬁﬁawaﬁlﬁw BEVRAl tiét.(ﬁbone For
IS e nucl ei c aci
de‘%‘ﬁﬁp%%? 588?@08% el ?%@%W@f ﬁ‘?ﬁbﬁ& 6&—8%@1@6\#@@@' #Rd ed.,

Colch8phagiHAbBE HHBBFRoNPPréddNA oBo) MY estabfisRéd techniques used
m xtures thereof) except for rmdl fied restriction :

~ witjveglorgninciuding fee mayPyiatinnt arepgrationdpeiaganasisisequencing,
anéir@ﬂ@fﬁc‘inoﬁ%’f@l\!ﬁu %?e e sBFisYd S CURRMt WS*&?&;% M'(z)ﬂafcular Biology,

codi n .sequences, hese nmnutations, ct am

Segend Ausubs) @égl rasts., JahrpWbiley rSmns (9eRbot i de

[00185] A further aspect of the disclosure provides a method of mtroducmg
the nucleic acid into a host cell. For eukaryotic cells, suitable transfection -
techniques may include calcium phosphate, DEAE-Dextran, electroporation,
Iiposo.me-metdiated transfection, and transduction using retrovirus or other viruses,
e.g., vaccinia or baculovirus. For bacterial cells, suitable techniques may include .
calcium chloride transfor_mafion, electroporation, and transfection using |
bacteriophage. DNA introduction may be followed by a selection method (e.g.,
drug resistanée) to éelect cells that contain the nucleic acid. ..
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sequences substantially identical to or derived from
native V, D, J, constant, sw tches and other such
weeoqraneds descri bed herein are contenpl ated (ROBUS2008/004692
WD 2007/ 100643 PCT/ US2007/ 004692 "derived" indicates
that a sequence is identical or nodified from anot her
sequence). [00178] In one enbodi nent, the nucleic acid
differs (e.g., differs by substitution, insertion, or
deletion) fromthat of the sequences provided (e.g.,
-as follows: by at |east one but |ess than 10, 20, 30,

IV.0" @d3e8Ust RALILILED AditidSdigs one but less than 1 %
5% 10% or 20% of the nucl eotides in the subject’

nucl0&1863 AindiyIL-22 pntibediesdhata¢ioas aniagoaists §aills-22Hean be used

to ré?ﬂiéﬁ@ ?ﬁeé{i%ﬂedlLbfz %é«?i??egg %ﬁr“gﬁ@%gﬂgﬁ ?gésﬂgzllj} ?%ﬁgtmg on’

sequences el et rons-or
epvthellai ceilig hsalid ssue an@mcﬂmmlgi rdocﬂiﬁlellagcdmmnsﬂ@m immune .

ifferenc at _a nucl eo Od.l n non-
resfobseE ich SR Ptk offiging ST P SRS pBfliing 67 example,
THmmwmatlh\m§MbdtméhQ _ain{ibp dielsBI k8 finvdistich & 0Sed i a
rovi &23 nuc| ei c acid constructs in the form of
meﬂ?%@@medsgu P95 IMURRSesPRRsShEMethndkemprsing contacting 'L'
22 GRBSE BARboW of h’néﬁ%hhéﬁ tﬁérébgaféguna%@ tREGhPhGnéSéshonse. In
as descri bed herein. i scl 6sure further

ong, eERQMIERt Hbstimeaune fmom&aﬁnmaege%@ell eraliferagion, cytolytic:
activity! 8yokhd ge&@néﬁr&c&h&ﬁagmeb%&r@ﬁaﬁ' n. [00181] Also

provided are the hods o ng the encoded.
pr om1|$(7§)ACCﬁfdJﬁQb'h&manilmdjea@f 6@$)n\1@mtpnlczamge used to directly .

e h
or ASFHENY Tt b5e B El TR e AT S oumiv o
an irmeurexpr kematdmietic oekk{ergl,racell bbmyedtdid] lyngehiald, or erythrond

duct t he V|
indfiel, B RE B854 BRGBRE, B00HEbL B0t el erabb varieny of
imraodé disqrders aad hyﬁtafmo&fatatlﬁeldts@bch@rst 96RligvEng '”e&aﬁwples of
im used é{;\ %EE%% The ng cz) al so include the
rapEp Jighr canie. reptedineliden Biiare ngt biedip Autommune
disOrRIre) 6. gacamlt@ﬁﬁk@iwﬁmg&h’é@maﬂ@fd AR, j@vermt iHMNatoid
and expressin fused nucleic..acid in a cell. The

arthiilis, St oaiiliSs pspralic aehatisg lepuaasgépmteﬂ.aﬁ@ntlpmmlosmg
cﬁqﬂyl I‘é\%{@

sP encggﬁ-smégggFgP% acl dﬁ‘t'é cuI g é?gat\\/%ﬁm ?/'%sz

syndiemg efasgmkms@rmtpiumefspcé@rqsva;mmwmmunaéhwmntls dermatitis

( mc‘?tﬁ‘éﬁhp%ﬂﬁf&t de Hrﬁhtﬁ%béﬂé‘g{:ié\%g%&ééé?-ﬁént&g MRYSe L4 %Fggls

€ case of  nuc
inflamipaatany baivey diseasediBN) T rhe'sadisgase, galitiss didbedes gmeilltus (type

o AR coblfieNE B2 ES S5 80 AU HRRE, Lol
syseeapr(esgal. athgrobylpagptis) eenvoussystemeteyg 9fAlzheimer's disease), liver
(e.g., hepatitis), kidney (e.g., nephritis) and pancreas (e.g., pancreatltls),
cardiovascular disorders, e.g., cholesterol metabolic disorders, oxygen free radical
~ injury, ischemia; disorders associated with wound healing; respiratory disorders,
e.g., asthma and COPD (e.g., cystic fibrosis); acute inflammatory conditions (é.g.,
. endotoxemia‘ sepsis and septicaemia, toxic shock syndrome and infectious
disease); transplant rejection and allergy. In one embodiment, the IL-22-
associated dlsorder is, ‘an arthritic disorder, e. g., a disorder chosen from oneor
more of rheumatoid arthritis, juvenile rheumatoid arthritis, osteoarthritis, psorlatlc

arthntns or ankylosing spondylitis; a respiratory disorder (e.g., dasthma, chronic
: 51



host cells are known in the art. Cells suitable for
produci ng anti bodi es are described in, for exanple,
woéeniTanaaz et. al. (1999) CGene Expressi on Syst eas/uS2007/004692

Academ c Press, eds. In brief, suitable host cells
i nclude mammal i an cells, insect 49 WO 2007/ 100643
PCT/ US2007/ 004692 cells, plant cells, yeast cells, or
prokaryotic cells, e.g., E. co/i. Mammalian cells
avai lable in the art for heterol ogous pol ypeptide
expression include |ynmphocytic cell lines (e.qg.,

obshoClive Iﬂﬂﬁﬁ@ﬁaqediseasé?mcmm fareat mflacvraatory Coplitionl dfse.g., the

. [ 1s,.HelL t id I
SKirp (2.0 PROIRSIS): GHE LI SSIeIn (B hegier Cs i fasig); hervous

: | i
sysﬁarﬁ écf gmglﬁﬁflegm@gg%as@ ng\gér (8 %nh@ﬁ@m@g‘omdng%o 9g héphritis),

pangEeap te-godaansealiits), and gastieiniasting) @seans. &.gemsditis, Crohn’s
. .dISé‘MEd Iébsgégte ﬁ\?lgﬁgrﬁat&?%gg &§5B%e§§§t€%mlér§’ep3|s and

356Al11 anti bodies are ex esse
septiepemia] ioxithshocl syng:lmm andinfegtious discasa; aiultiple organ failure;

resRRhigh YR 0880\ LRI horfodafies 00GPAS - B

glomduobiscrmmbsns, temnbrancusine o pathye nenaliarteridselerosis,

| glo%\gek{,l 6‘Fp Sfl(s)fflér%ggcldﬁe%lggﬂ% %ﬁ%ﬂ@‘?‘&q‘ argg)grasf Q/%“ as other
kidheyrasfyncties dnhg rgnginomorg. Bedaube of almzmdffeetsacrreeputheha

oduced. i n. transgeni ¢ ani mals. _For
ant 1 PR A ibodie.Car B Liseetto Rt Riloalin] RamFers g g- carcinomd,

meldrihed @fidCotABISIBFor & WelcAption bf ﬁﬂ‘éﬁ@ﬁbl@ 6P \L.-22i iflhibition in these
hor se, sheep oat or rodent. [00184] Suitable vectors

a“%ﬁh%é"%?ﬁ%%ﬁt s 80P YYPRI/P83062 {BAoas B8-Epr opr i at e
r egjdoA’sR] XfPideRiGosis |§Cd é'éir'\t?ﬂ Er0B0E &Y sefl Wit that is

term nat 0or sequences, pol yadenyl ati on Sequences, -
chasaptenizer. bysisdlasimation aaduess genwelinaheathettae fatty material that

:nséﬁ%%eﬂgﬁ%sb%rﬁg :s"rﬁéé&&?fc{??fpgh? Re%ﬂgﬁk H’Jwﬁérﬂ}r%tf&rn that

resivits drouh @an mmune geswnmmﬁmdgpemw on ErB2adn be Gebted with

the ZH{tRi¢E BRA colfnRbE S B0 HiehfiSfalo 10€ Srparimental, -

autblmemumel m&@haﬂﬂs (EAE@amama;@ modul fagmuitipls sclerosis (Tuohy et al.

BB 0y 3. 52050 Sl By rreSSE R 105 2005

24cﬁql hh@Mkrad &nlzejenetnrﬂunoledmag)m M4l ey %r&wmem of mice with -

Glgodilag: it Jekel chdiares BG5S ohe- oheRBbO4kSas, o803,

367104, 368084, c&éﬂsoe Fs6EUs 875606, 8P6B%0, 354A08! 855806, 355E04,
transfection techni ques may i ncl ude cal ci um

or 3R bh mj@ctlwlgegaqdaqpntmwsmggr%[ﬁ@mductlon may profoundly -
‘delhy PRS BR=IBHHIRY & &’ﬁeééé‘”%ﬁ?&éﬁ Benit'ds bl ABBEHDr IcdfittirtPuse of

tfrovirus or other viruses, . €. g., vaccinia or
thetantinoslyi @fitbe irventingst Bhe antibedies, ofshis investion aray gimilarly be

: uselHa% h@&{ H\%:ple sclerosis in humans.

[00189] Arthritis is a disease characterized by inflammation in the joints.

Rheumatoid Arthritis (RA) is the most frequent form of arthritis, involving
inflammation of connective tissue and the synO\)ial membrane, a membrane that
lines the joint. The inflamed synovial membrane often infiltrateé the joint and
damages joint cartilagé and bone. IL-22 and IL-22R protein and/or transcript is

associated with both human diseases. In RA synovial biopsies, IL-22 protein is
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cal cium chl oride transformation, el ectroporation, and

transfection using bacteriophage. DNA introduction
woayo7heodssl | owed by a 'sel ection nmethod (e.g., PCUUSZN07/004692

resi stance) to select cells that contain the nucleic

acid.... 50 WD 2007/100643 PCT/ US2007/ 004692 |V. Uses

of Anti-IlL-22 Antibodies [00186] Anti-IL-22 anti bodies

that act as antagonists to IL-22 can be used to

regul ate at | east one |L-22-nediated i nmune response,

such as acting on epithelial cells in solid tissue

and ndi.rectly nodul ating downstream i mrune :
detpRta ATt SYReVSl EIbiesIBaRhse DR QBB maarophages while IL-
221 Wb seicoted mlsyﬁlb\nal futﬁr%la}'éfé“ﬁ*réatméﬂ%? synbGldi Fibr ddtﬂaéi%%wth IL-

enbodi nent, anti bodi es the Invention are use
22 jpduces thsrprﬁéggm@m ph mmcymmh@mpegpamaet proteinabtMEdP-1, as well

as §8fBF) FhOBERAE LAY gk{eﬁ?mzﬁl A1, R ARt Bhelf 52:1037-

nventi on thereby spons
46)oriehibitoosl ofrn 22 amehmm Bgmmmeweheonmnondmmlsl (WO

2o Bbie1 2 37, A "o g, bt or

mﬂammatdrylgytp.klrtéseaﬂ@bhbﬁwka‘ies;faﬁd‘hﬂok@\/rﬁbbﬂﬁigtly, mﬁreased disease
| nhi

: used to directl or indirect] e
res ool TFimie "ERERI9a% WPt ai CaPENUPSHER bk Baimay e beated with
- thesiitiiodmds oPthis ﬂﬂlelrﬁ"BHn BiRTilalY MHLRNISIdi€s %ﬁ'd'ccfrﬁp&sltloﬁs of this
cel |l of n%el oi d hoid, of erythroid |i neagd .

inveption May be dsed t@ﬁ@ﬁédﬁﬁ) or gther afhyilic dispases i
”9@01@ Fﬂ"’réﬁédaﬁl‘ rejé BN tﬂé?ﬂo ﬁﬁgf& Bhenomelne w?ere

hyper proliferative di sor ders exa
lissugimirem @ dendears spegifically ‘ettackedt byl imnuinedeslisooft thertest. The

pnrﬂ;‘?ﬁle' “bghEﬁiﬁPt’ eellé‘%ﬂé’g"e‘&ll?ewh%séof f&f ?%?efeptgﬁqre%ﬁg?.&eyhe donor's -

: I 'ncl heunat ol hritrs, Juve
MH&} mﬂiewls$ assfereign.hrThis seccpguholatalctwateshhet'lf sells, which :

prolsl%gél'%y@?(? ggg:?ettg% az?rrie ro&ﬁyt ytfﬂggc proteins that ultlmate!y

dessbquyt thertmmsplant HW/R éin@gfaﬁsptantéw}d hiRls has€ Weleh described by
e scl.erosis, auto 0|d|t|s dermatitis

Cufnt b GuBrgn IBTEs PRk SEraNdRIRAT: Grllasitet 8. 60, John Wiley
& sws;mggm Khsawélephﬂnaﬁw(moz)lm‘ |sxgIBE 9y, lFt}i’r%’?bt al. (Am. J:

ohn's di sease, colitis, diabe

- Angl T EREl A 73 2BS), At anrent ot obiapereRd1882) 857 789-792).
Thé Bﬁm%dl@s (eccomPo8iibAg 'c‘i)thls‘?ﬁ\r/&ﬁtﬂif?ﬁfé#{ k?é us&d 36 F8uce the MLR

atherosc| erosi s), nervous syst
a"%f%@if%‘wlgna rejeetien andirglated disegsesKermt gtafs\)ersnsd\wy

disddsd}:in H‘lﬁ]ﬁ’i‘t‘ié iH )ar@’b%g%ﬁﬁ%h?eﬁ 'Le%qol espancr eatitis),

car di ovascul |sor terol metabolic
- di s[@ﬂd@ﬂ]s’rh@)&ygmdfese@f thaaallrwahtlon ciaoraiso ibeoleed t treat

hyp%}ﬁr%ﬁlgﬁéﬁvé‘%?égrbgl;seg%# %@H%&g@%ﬂgn %btl\é@g ﬂ. LB ¥sponsive

cells iamdoit - 23 £/ bc‘nﬁ@arespamm& oels by rdintinetegingethe. antibodies in an

am&IG délﬁﬁ? @hﬁ&o ﬁﬁ@:ﬁ[ g%:g_&ce VoS RrNratio® oL W SKa/or IL-22R

syndrone a
and/or IL-10R2-responsive cells in a subject and allowing the antibodies to treat or

prevent the disorder. IL-22 and IL-22R expression is constitutive on epithelial

H’ctells ina ngmber of tissues including, but not limited to, pahcreas, lung, skin, gut,
liver, kidney (Kotenko, S.V. et al. (2001) J. Biol. Chem. 276:2725-32: Xie, M.H. et
al. (2000) J. Biol. Chem. 275:31335-9; Wolk, K. et al. (2004) Immunity 21:241-54).
In addition, IL-22 receptor complex is also expressed on the surface of fibroblasts

from the diseased joint and normal gut (Ikeubhi, H. et al. (2005) Arthritis Rheum.
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di sease); transplant rejection and allergy. In one

enbodi nent, the IL-22- associated disorder-is, 'an
wanbdrrioed4s di sorder, e.g., a disorder chosen fPOMUSZ®7/004692

or nore of rheumatoid arthritis, juvenile rheunatoid

arthritis, osteoarthritis, psoriatic arthritis, or

ankyl osi ng spondylitis; a respiratory disorder (e.g.,

ast hma, chronic 51 WO 2007/100643 PCT/ US2007/ 004692

obstructive pul nonary di sease (COPD); or an

i nflammatory condition of, e.g., the skin (e.qg.,

238 Mot A L ONTAS ottt 12588 Neoplastic
ded\v@tﬂié%aﬂf, thbb¥ el tPpds mé}ﬁt@é‘h&/béﬁ)esdﬁn@ﬂ%y‘sdlf -8 ' modulating these

g ritis), pancreas (e. ancreat i ti

Ce'{fa iy t@tww&an the guaanism. gHence|arttlb9due@rtlo-32 may be used to
f |t

mhg%{ﬁg{%;é gygsélggosf?glﬂgﬁl o%léﬁﬁy’g% g gﬁé’r?%:)ulgcc%nl @ngn%mas basal

celkg@mrmmaanmanaﬂenar mlbpaplﬁ@aas amti¢arciricenas, gadenomas,

d A | oi d
adefodtthomd S Bl tika pRGRiTmro SikaelBbus. séskiiamasvieoma,
cholengimeardinomeae mzebam&&lula}&xdrahomai,adenoud cyctic carcinoma, :
roliferative di seases of the

I h
ca RiE o B ER Bbbendin prelhCtaraR cgn R are: RoRbIssel adenoma,

reratoell cardRoma, BRaisaufor] knARple etidoRfhe ﬁén%%é%eédd%metrold
anti-1L-22 *antibodi es can be used to treat el 1 al

. adengma, adnexgl and:gkip; appendagedIeapiasmanmusoepidermaid ngoplams,
cys.di%s ﬁfdd@rﬁéwaﬁé s%ré@é heBpla8rLlc ghgﬁmm%ma peritonei,

and ot her di sease state
duqfﬁhdj%%uiaaamg)meyomrwemsmm @cleat eelbeeepuasna, cenplex eplthelual
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the(lEtRHw;ecm'pteﬁ is ndt\hetém@’drtiﬂ ex ViviPR8ive lt lactivatds iktdthe cells
d @ (? g rIlg1984 132; 2393- 2401), and
st?% 68?[‘ e ewmeﬁm'g kg)suchgderivative npoplastic cells
respoaemaatiuzfz AhE thid Hh.mﬁb.h ngéln aftibodyl & 11&2b, L45, G|

L60 S L68, G I L92, 097D0 062A009, 062GOS 087B03,
- 367188492 Bpapather gspest. th%uu%lt'wg@weswmﬂmod of decreasmg,
X h
B S 1 oS5 AR o e
ad @'949"99é°él’r’%éﬂb@fc'f eRanii-de32 antibpdy Qfdmmeemahased as -
des:éﬁiggig ﬁé;ﬁ:&%fghgﬂpgggﬁgefg t%cﬂﬁe@fétnd\;sggﬁ}ﬁoﬁi nguce the acute
phagﬁemelsapwemeth@geujecb i ene embodlmet,sttieathest is@ mammal,

! b‘é';l‘?tlﬁ‘tﬁ]apamt ?%;nfb&tnh:%ﬁ ‘L—ﬁZlasstschdtés WorGRP L8 HethiBeS herein,
lncludmg, e.g., respiratory dlsorders lnflammatory disorders and autoimmune’

disorders. In one embodnment the IL-22 bmdmg agent is administered locally,
e. g., topically, subcutaneously, or other admlmstratnons that are not in the general
circulation. '

[00193] - 22 is beheved to exert its mflammatory effects locally, e.g. by
acting (e g., directly acting) as a modular or a regulator of tissue inflammation as

opposed to direct systemic effects. Accordingly, inhibition of 1L-22 activity using, -
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Rheumatoid Arthritis (RA) is the nost frequent form of
arthritis; involving inflammation of connective
woizewueo@nd t he synovi al nenbrane, a nmenbrane PO@ANUS2007/004692
lines the joint. The inflamed synovial nenbrane often
infiltrates the joint and danages joint cartilage and
bone. 1L-22 and |IL-22R protein and/or transcript is
associated with both human di seases. I n RA synovi al
bi opsies, 1L-22 protein is 52 WO 2007/100643
. PCT/ US2007/ 004692 _detected in vinentin+ synovi al
e.d 'apiréﬂﬁ ASHS Ao B tﬁ?@)?é'% \‘?émﬁﬂfeﬁ’\ Wrb@de'—a S8 effective
. 1s detected in synovia rob asts.
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n ,
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IL-22 Iaembhdy orfragment the(@efdgschAbelmdrem, Rmpuprovide dQieful -

hi bitars..of LL-22 aneliofat t o
caikfiaes B Britbanet .Veﬁ%te%anﬁrwﬁe@*‘%wggam%m
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f
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the anti bodies of this invention.
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I . for " This reco e
ondB i R atio bR SRl oo 83 e dhsl Ghahedi gimpounds is
stilogetektatds atetiective bwhcenmmr@ asthiehgite of freaMiaty In another
the trans | ant a(t;ﬁpand transpl ant ati on nodel s

empaoknS i Suea SADeANBlY. e eREcHebRGEINS raYen of the Second
corhpBuRa) mmrsssf:ﬂféitvﬁsi Ebhpdungglis aaﬂdsfec@ébieeé%%ﬁecﬁoén

Wley- & Sons, 1994; Kasaian'et al. (Inmunity (200
Cownt%@né@j)theﬁ}rarfa‘rtr%amwnt (Am-J. Anat. (1963) 113 .

273

789@32 FRALRIIE MM SomBlnay ﬁghgfﬁé%ﬁﬁaﬁﬁ‘ lpast one ant-
IL- 2%aeﬂbo@y1 cedprmulaied witho a@w@rc@o-aﬁmmbmreamtm ratdeast one .
aodGRSPhERInARLESHUAD Lo 8P LTRTHED yidufl oy U ore
cyteking dnhibiton,oarpwih dactor irdvbitars inomuritissippressanit,cante: sinflammatory

sod RS i S SR S 1o, 385 soen

as des¢ribenhih miore mil bebOR2HT esp enshadimesit| thelydditional agent is a

s RbERER o b R Ripe b ol Rorysterbiaal ant:

mﬂamvsmory hgaafs (M@Atms) tbriitdBReroRi) MdidinggREebRisolorie,

é ect aﬂd al | ow gthe nti bodies to treat or
prednl one, cortisone, andt lamcinolone; and disease modifying anti-rheumatic -
- drugs (DMARDSs), such as methotrexate, hydroxychloroquine (Plaguenil) and
.sulfasalazine, leflunomide (Arava), tumor necrosis factor inhibitors, including
etanercept (Enbrel), infliximab (Remicade) (with or without methotrexate), and -
adalimumab (Humira), anti-CD20 antibody (e.g., Rituxan), soluble interleukin-1
receptor, such as anakinra (Kineret), gold, minocycline (Minocin), penicillamine,

“and cytotoxic agents, including azathioprine, cyclophosphamide, and
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prevent the disorder. IL-22 and |IL-22R expression is

constitutive on epithelial. cells in a nunber of
woizewuees43 ncl udi ng, but not limted to, pancreleT/US2VQ004692
skin, gut, liver, kidney (Kotenko, S.V. et al. (2001)

J. Biol. Chem 276:2725-32; Xie, MH et al. (2000)
J. Biol. Chem 275:31335-9; Wl k, K et al. (2004)

I munity 21:241-54). In addition, IL-22 receptor
conplex is al so expressed on the surface of
fibroblasts fromthe diseased joint and normal gut
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: 51y

cell tunor, par agangtl i ong,

- phefa0wihdgn- bmnn@ezsampéeaq skl ganbadisgd in
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I'c nevds igna, -superficial
limitpd dadamiagonisis ofrat la:ast@c\eahtelr@mkirg(mguéLﬂmllaﬂoma-e IL-7, IL-8,

le the.lL- on
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hef@@@mﬁ@e A g, fmkaa(amp:b tlenVMt.m?eF hetmbdmnerd del8alL-19, IL-20,
| L-2 d th hi bt b t
L0, P23 st 8 TS St » 14 e B0 e SkinB i pRP R L.
l\flA’IﬁIIPra‘?ﬁl aMIESPr 20ld glewtraettos (e.gl, r#mblanmeDrGF) The agents

red u0|ng an acute - phase response 1 n

| mam@lﬁ@dnclnaauaéhn%'umtﬁﬁi d0.AMAgoDIsS ﬂgak'&sﬁéef‘e gfcptor for an

lntﬁﬁéuklhl- fi% roWthfa@ere Antitinez 2 ahtiBedied T albétbe
n an am)u t sufficient to decrease, inhib

combinedindid inhibites (@ 9. Ariiediespohinwing fregments Jﬂé%f@‘-’f)l tp cell
suffdig ot PR St 5 G 795, 5B CBTehao (.8 Aitdkan), CD25,
CM@DBeddmoaqus CD69, CD80 (B7.1), CD86 (B7.2), CDIO, or their
I[gands (e.g., CD154 (gp39, CD40L)), or LFA-1/ICAM-1 and VLA- 4NCAM 1

" (Yusuf-Makagiansar et al. (2002) Med Res Rev 22(2):146-67)). In certain

) embédiments, antagonists that can be used in combination with anti-IL-22

antibodies described herein may include antagonists of IL-1, IL-12 (or one of its
" subunits p35 or p40), TNFa, IL-15, IL-17A-F (including heterodimers thereof, for
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including, e.g., respiratory disorders, inflammtory
di sorders and aut oi mmune* disorders. In one
wenhodioe@sat , the | L-22 binding agent is adm ni BCEUS2007/004692
locally, e.g., topically, subcutaneously, or other
adm ni strations that are not in the genera
circulation. [00193] IL-22 is believed to exert its
inflammatory effects locally, e.g. by acting (e.qg.,
directly acting) as a nodul ar or a regulator of tissue
i nflammati on as opposed to direct system c effects.
exainple’ dL-1giYIL-1 TRinetériodimef), IL-1821Lat9] Ni-29, Ws2hgand i -#® (or one . -
2007/10064 PCT/ ? 00 004692 e.g. an anti-IL-22 :
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antiiliR2R andibecyL09- &)rmulefefdewmn yvand/on ceradramlsiasecawnhrw antagonist,

. f - . .
sud b gi{ar RO B oy ARBIraafER B g0 g ol s Yecepton of
at lsasbaie of ol G di.- 171 1E417¢¢1Let 7FF hetenodirnenpoubed3 {(ar one of its
d ta at effective concentrations at the

SU@"?"S' ’g §§F8gbﬁe [00195] For exanple, the -.
. con‘p)omm maﬁi}ﬁégw TN ahm:ddmlﬁsahclhdesintmehwtd TNF (e.g.,
, Zémgntl body co-fornulated with,_ and/or

NURGTAENE A SRS h2E, (hmag aot-HNES: aiihodye ba$- 6,258,562,

'HutharHPBNs ew%ﬁéwﬁﬁo}s&@% Qﬁg@t(ﬁur?i’%}‘uiébcéﬁi?jQNFa

east o toki ne i nhibitor

- anmbﬂdlest@emechﬁhmmama)em]@chmenc anthlslﬁueﬂrmbpdy, Remicade™,

CoffErhAe 2aen T aRioody BepaEres B e POszt. Qupppggamples
inclutlensuiabléeT NFl rekeptor. (eld), homaensBBlbrprt) frabents and derivatives,
sucj'fI gitl quTﬁl%gnI g;% ?{g’?k@%l@ﬁggégpttﬁ;-ﬁéé%g%onfgrrotein, Lenercept™)

-~ and78: I&ﬂENIORdgG &8 kD TNF receptor-lgG fusion protein, Enbrel™, Immunex,
see, e.g., Arthritis & Rheumatism (1994) Vol. :_37, S295; J. Invest. Med. (1996) Vol.
44, 235A). Further examples include enzyme antagonists (e.g., TNFoc converting
enzyme inhibitors (TACE) such as alpha- sulfonyl hydroxamic acid denvatlve (WO
01/551 12) or N- hydroxyformamlde inhibitor (GW 33383, -005, or -022)) and TNF-

: bp/s -TNFR (soluble TNF binding protein, see e.g., Arthritis & Rheumatism (1996)
Vol. 39, No. 9 (supblement), S284; and Am. J. Physiol. Heart Circ. Physiol. (1995)
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i nflammat ory agents (NSAIDs); corticosteroids,

i ncl udi ng prednisol one, prednisone, cortisone, and
wonrb@nmiasl one; and di sease nodi fyi ng anti - r he BOBAUISZ007/004692

drugs. (DVARDs), such as net hotrexate,

hydr oxychl oroqui ne (Pl aquenil) and sul fasal azi ne,

| ef unom de (Arava), tunor necrosis factor inhibitors,

i ncluding etanercept (Enbrel), infliximb (Rem cade)

(wth or without nmethotrexate), and adalinumab

(Humra), anti-CD20 antibody (e.g., Rituxan); soluble
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(até@é‘ééiitﬁ Ptseléfii glycopagen l$gaﬂd (RBGL)cand astmrhlemematory

cy@'@ﬂ%&ﬁ"%ﬂg@%@%ﬁhé?&fgnf | a Q(? ﬁ¥} Cﬁégéﬁﬁgflg@%%q%gytokmes
maggﬁahéeflbﬂi (@ﬁﬂ)@gcwé ) m-mq@mm@zmo véddinbimant IL-10, '

bodi es descri bed herei n, include, but
DNAXSebering); M—ﬂé’dat"é’ TGht agoni sts of at |east one

' nt @?2?)'2?'!:5‘ o(l?ergembb&rﬂenth LaPleaktofe drii-I-22 bnﬁbody can be co-

one of I1ts subunits p35 or p40), IL-
forrlnlulmad with, E6d/o1 ca-panFin{steredudith.gat Iﬁ@gbqala@ pﬁgrlgflammatory drug,
: lmrflpﬁég%;?res%nﬁﬁé@b%hc rkhithi %i@l’ 'a'néi]? S RSARE RIIBTRSY) Non hmltmg

L-23 (or one of it
exauples ofthprugs qmzl:ﬁr)lpltol_;amlalt nen(e gsed mmbp_nptuon w:th the 1L-22

antgiionjets HECe bl RN Ui ¥ e ofigpay legef gfBcot: non-

stekGidapanigsiiarsirmtofy deI (ek&AIDjr(euchaspboprdfen ‘aanidap (see e.g.,

Angﬂ%@e r@LéHkl ﬂ@%fﬁ@@’v&”%‘ggh‘é‘“’bh{sbéﬁ e?ﬁentf"%ééé)l)' r%gproxen
- (see e.g., Neuro Report (1996) Vol. 7, pp. 1209- 1213), Meloxicam, Piroxicam,
Diclofenac, and Indomethacin); Sulfasalazine (see e.g., Arthritis & Rheumatism

(1996) Vol. 39, No. 9 (supplement), 8281); corticosteroid (such as prednisplone); :
cytokine suppressive anti-inflammatory drug (CSAID); and an inhibitor of
nucleotide bioéynthesis (such as an inhibitor of purine biosynthesis (e.g., folate
antagonist such as methotrexate) and an inhibitor of pyrimidine biosynthesis (e.g., .

a dlhydroorotate dehydrogenase (DHODH) inhibitor such as leflunomide (see e.g.,
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conbined with inhibitors (e.g., antibodies or binding

fragnments thereof) to cell surface nolecul es such as
waRa7/10833 CD4, CDB, CD20 (e.g. Rituxan); CD25PCT@R2®7/004692

CD30, CD40, Cb45, CD69, CD80O (B7.1), CD86 (B7.2),

CDO0, or their [ligands (e.g., CD154 (gp39, CD40OL)),

or LFA-1/1CAM 1 and VLA-4NCAM 1 (Yusuf - Makagi ansar et

al . (2002) Med Res Rev 22(2):146-67)). In certain

enbodi nents, antagonists that can be used in

conbination with anti-I1L-22 antibodi es descri bed
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rapgmycn:r |e watives (g 9f reasé%mp@n@gn@ der@miszxclhaﬁeqm-??sa)) COX2.
iNhBIBI(S5ch as Belaedits ahd MagiahtdtHer661 &fid pRo8phoipEBinhibitors
p55 or p75) fragnents and derivatives
(such as inhibitors of cytosolic phospholipase 2 (cPLA2) (e.g., trifluoromethyl
ketone analogs)). ' )
'[00204] Examples of therapeutic agents that can be co-administered and/or
co-formulated with. at least one anti-IL-22 antibody, include, but are not limited to,
at least one of: TNF antagonists (such as anti-TNF antibodies); soluble fragments -
of TNF receptors (e.g., human p55 and p75) and derivatives thereof (such as p55
kdTNFR-1gG (55 kD TNF receptor-1gG fusion protein, Lenercept™) and 75
deNFH-IgG (75 kD TNF receptor-1gG fusion protein, Enbrel™)); TNF enzyme

antagonists (such as TACE inhibitors); antagonists of IL-12 (or one of its subumts
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such as p55 kdTNFR-19gG (55 kD TNF receptor-1gG fusion

protein, LenerceptTM and 75" KdTNFR-19gG (75 kD TNF
woeowpben3 =l gG fusi on protein, Enbrel TM | mMmunegT/USS®&/004692

e.g., Arthritis & Rheumatism (1994) Vol. 37, S295; J.

I nvest. Med. (1996) Vol. 44, 235A). Further exanples

i ncl ude enzyne antagonists (e.g., TNFcx converting

enzyme inhibitors (TACE) such as al pha-sul f onyl

hydroxami c acid derivative (WD 01/55112) or

N- hydr oxyf-or mam de i nhi bitor (GW 3333, -005, or -022))

3568 pdDF-1ILE, 3tﬁNb_ﬂR ek ¢h -
P P UFArt hr| tis & mﬁgiltn?sqn&gr%%@ S oé?é@%%f‘exérﬁgle I

17/&4[363Fefa%tﬁfqd'm§zw ~HhdLAg, lu -2 Mfwit -2Reand 1ci3%(or one of its
suB:’thﬁs' ﬁ’i 9 of é@§)5)T églﬁmdﬁlgg %41%9?55@&@3&8&4 Q %@\S%D4 or anti-

ant oni

CD?QFamMﬁS)r Sl(l’@llgnpleiﬂuﬂmmhltp)ﬁﬁsdsuma§3 methgtrexate and
enGoIaY; YEoumDYemptol AN GR gl ap Goiz7o Con

anc:oBbARnnhibitors; g MP L2 MiR2adHd MPHBaAhibMAGSES; | RAGE and. soluble
RA%%?’ can be admi ni stered. i n conbi nati on Wlth at

-sgirctigranth BSGl11dphikitors (such asantigediestte angigmall
mo!tﬁ:uﬂ;é’idmﬂ)lﬁ)rb}- a1r§i é§ﬁ8§éﬁ’?éc gt Bétaag%ﬁ% ég&ﬁnstsz and ERB-NFkb

anti bodi es; - ant ag nists C
antageP@t%sTbera@eutvg/@mﬁsim@L@rahel/coracmmlseged Bnd&yr co-

forrﬁ%fa'i‘sg Sﬁﬁﬁg‘ég{g?ne%tuhly pﬁ‘g@fes (s n%ﬂ]o(el%glﬁkst@he of: é

sol(»hl&rfammeut aha T yecaptot (ae g., besnam pE8iay, pEQesm.@ﬁrwvs kdTNFR-

o7 PR e A AR b RSy hunorice

andheineliraps étap%rémn) a@énamtgsbmeget(sjf (sulclgEag(éCDEE% .
' apti - ant i bo m t i ne)
Vet OHZRE) TB8 Atiihe £ ATBOH A AISCIahER haremoathbe saRia
combhhtlahtvﬁﬂﬂﬁﬂ‘ﬁirShé%ﬁéﬂn@%gﬁﬂts Wﬁbﬁﬁspé&hé‘ Bfune disorders as
eceptors, or antagonistic |ligands) of costinmulatory

‘d'S‘FHﬁS@aJ'PéE”h%@ﬁtaa'sb@we (B7.1) and CD86 (B7.2): - :
| CBo2obPNeN- IFFR%% é&fb(ilnﬁg@% ri¥s for ‘%‘a%a‘%g”'(‘%té‘if sorders (e.g., |

(at abacept)); sel ectin glycoproteln
rheymataier arthrfs, anflenograjorycaiontis; ebeammgaﬂmms, jvenilef

rhe&ﬁr}yﬂ?ﬁc?rmdﬁtréo@sge{a%@%ﬁh% hsgg @gﬁﬂﬁg@y @t \glgtfglcﬁ’n anti-1L-22 ,.

antm@@kvmﬁmmpombnl@d indbdide b idast |amg)qf thé- fdmowmgd TNEFantagomsts
| (suElQ%ogr] i 4l'leFoérlfiﬁfocﬁé'g‘l? gpﬁ&qé?rggmﬁq ?jﬁ Eggengtors Jé g.; human

can be
p55cancam76m astietezivative s thetedf ¢audh as psanthN FRHAE KD TNF -

reodh e TR RAE by LeRBieonTw ey S s IskH 7B TvF

recelplmg-S!gGrfuBimlm prioteins Enbeé) N TRE érs8ené AntayoHi ﬂ%t(slgala as TACE
I NC

inniBlipriy; 8 tagEniats of Do Eclor Rt G S 38 B p40), ILT5, IL-17AF
(including heterodimers, thereof, for example, IL-17A/IL-17F heterodimer), IL-1 8,
IL-19, IL-20, IL-21,'1L-23 (or one of its subunits p19 or p40), and IL-24; T cell and
B cell depléting agents (such as anti-CD4, anti-CD20, or anti-CD22 antibodies);
small molecule inhibitors (such as methotrexate and leflunomide); sirolimus .
(rapamycin) and analogs thereof (e.g., CCI-779); Cox-2 and cPLA2 inhibitors;
NSAIDs; p38, TPL-2, Mk-2, and NF«B inhibitors; RAGE or soluble RAGE; P- .
selectin or PS.GL—1 inhibitors (such as small molecule inhibitors and antibodies to);
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steroidal anti-inflanmatory drug (NSAI D) (such as

i buprofen, Tenidap (see e.g., Arthritis & Rheumatism
wO020@apedl . 39, No. 9 (supplenent), S280)), NROTMSD7/004692

(see e.g., Neuro Report (1996) Vol. 7, pp. 1209-1213),

Mel oxi cam Piroxicam D cl of enac, and | ndonet hacin);

Sul fasal azine (see e.g., Arthritis & Rheumati sm

(1996) Vol. 39, No. 9 (supplenent), S281);

corticosteroid (such as prednisolone); cytokine

suppressive anti-inflammatory drug (CSAID); and an

estrbﬁ%h '?é%e%;?to? etd“ftﬁ 9%?%:5‘% %Eh@WK@Hﬁﬁg@ﬁlﬁg Therapeutic

osynt’hesi s. (e
ageatst thgd naetb&cmradasnmrledt ared(at ec)—f‘amulatﬁd m‘ihbﬁtﬂ@iﬂsmne iL-

T ey

TNF fptog(e. g5&uﬁ@ﬂﬁ@5/&@®&u@ﬁﬁwam\m@a (75 kD TNF

_ Arth & Rh 96 -
'ece(psi%iﬁll‘é:ﬂiﬂw Pfgifgri, Enbia %tmtre)ﬁégegmﬁo?qggfﬁnqlglrolnmus
(rapﬂl?nyd?ﬁ) orlQﬁaﬁQVrﬂd theTEGf @QUUGI- zognts for use in :

nmbi nation wth 22R or IL-22/11-10 o
and@@%ﬂ?k&l@nﬂcﬁytmg @p(ggg)lg\gpf pgentsdightrigatin ple sclerosis with

Whlgﬂ'?hﬁ'lf_oé?at(ww 'b%f&diﬂeme@ei}lcluﬁgq[\fe?fébﬁ BEfxor example IFNB-

agoni's otrexate 0020 anpl es
1a &ifd H’EN[BﬁItL)ned)paxﬂmd;)lcboﬂcmsteudldsj dL <t inhdzitars ohi Fahhibitors,
corticosterhid (ora

h
anPSH O 6B ab bl SHAL LB Mo hBLEREH, jogucin
annhl%&ire%%b} bm’%l TR (bnbhé ok @6 subusifts msscbrr;ino)nus
cin) or a rapanycin. derivative (e
: adBﬂ%ﬁhNeeﬂwaﬂg amRlen ok 202D tor Feeriag; iflammatory bowel
dls#% gﬂﬂﬁ § %Sﬁg%'%ﬁ grﬂc‘&? 2 dhti--89 BintibBby E&hbé dombined

rrent |n| on Investlg
inclode gmd:em)smm@pmma)l grawtha tastor; mnmostems fYCOSPAINR:

Y
|ipoky%arsase rrmmmarﬁr r)rieséim olgzilaziney baleatpzide; antisxisarss;

966 :
threiponalie ENBBEIL T e Ebis ankaact§8ist affi Al el
antibophns @hmohu_esh&mﬁﬂommmrmtiowesg gno\mrasactm7mass athibitors;

pyn(jgg@ it hré tc'o%g%y?%esu ﬁB &l&‘f % qq;;%q%fﬁptl}ggre?n' iL-4, IL-10,
IL- 1(56‘ snd/o@Prcseﬂ@b? Pehs@é tﬁé/rbeﬁﬁé PC agmm{ﬂum)m-n

such as ftrifl uoronet ket one anal ogs (U
glucan@s(ﬁe}gz)qextm -¢conivpatest pmdrugsa@é Qr%ﬁmﬁ‘h'@a?héﬁmmefhasone or

budso .%%‘Aﬁ\n Af é&’ns%%ﬁ@ H.é‘é\b%@%he%&yﬁﬂaexﬁégs (1SIS

rece anglog e
_ 230mésnaﬂ%lwmcwgmnals ng.); umiubla cosnpliemantsacepton 1 (TP10; T Cell .

o, T2 yBPblAB8bE ndEhiaa e, Y AR B Pttt
‘ActivbEiRgi Frdtbr (RAB); (ciprofioracisg andllmscempanym n) or

- :j':mwggg&{%aﬁtngl\ée%@en}gd}g @%2’;\ Q%tnygdy can be used in
combination with at least one antibody directed at other targets involved in
regulating immune responses, e.g., transplant rejection or graft versus host
disease. Non- -limiting examples of agents for treating immune responses with
which an IL-22/IL-22R/IL10R2 antagonist of the invention can be combmed
mclude the following: ‘antibodies against cell surface molecules, mcludmg but not
limited to CD25 (IL-2 receptor @), CD11a (LFA-1), CD54 (ICAM-1), CD4, CD45,
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i nhi bitors (such as cel ecoxib and variants thereof);
and phospholipase inhibitors (such as inhibitors of
woypbwslodd4s phosphol i pase 2 (cPLA2) (e.qg., PCT/US2007/004692

trifluoronmethyl ketone analogs)). [00204] Exanpl es of

t herapeutic agents that can be co-adm ni stered and/ or

co-fornmul ated with-at | east one anti-IL-22 anti body,

include, but are not |limted to, at |east one of: TNF

ant agoni sts (such as anti-TNF antibodies); sol ubl e

fragnents of TNF receptors (e.g., human p55 and p75)
CD%V@TQQW w8y B71hecese E&mel cﬁ%oﬂ‘itﬁnaﬁdﬁé\lﬁ'%rbgﬁ (r5§nother :

D TNF receptor-lg G fusion protein, Lenercept

' .embwglmammm arfll-28 by is asegtin coryanatien &ﬁt“p@ ?@?tnone
genéﬁ%ﬁfrﬁh} M Ss)upEPfss‘?\Fézéi nt %ﬁ%ﬁ%néyz%tk?sodow\cﬂ FRFKEGE

ant agonFsts$ o one of its
su[02 103 Arkgher mem@muemasaemmvmmwmdm rgjates to kits

f.or claﬁré(? ?:)Ut ?O'BQHI-?;ﬂl %@mﬁé’(’rgw ﬁ[ﬂ%&ﬁ@-ﬁ%ﬁg b%c&ues with other

therdnbedﬁc agénts9, Inldne2émbloldiiént, lthe k& commpridds QBIeeet ooganti-1L-22

) SR 4% B0 b Sl Shsperout
“agerNfoPONBES] as apprdpriBtbas W drbke béf)ére(té phardaceutical

nmet hotrexate and | eflunomde); sirolinus (rapamnycin)
pfep@rﬁﬁ*'@%l ogs thereof (such as CCl-779); Cox-2. and

hBBtikilleés: P38, TPL-2, M-2 and NFKB
E’A%?torsl RAGE and-sol uble RACE; P-selectin and

PS(@.OZ.J 1lfheanitbedies may alsodve LBedite detestahg peasence of IL-22 in

bml%@%ﬁt:%aﬁplég dé’%h@hﬁhb an%g%ﬁ%‘ ?ééfegb?"thé?é Brdt&RBwith a

medxgm raonditicn, arenofoskilt i ﬂnama |caned|agn@sedtrm asspcnated medical

d with
comf ket g ool bEsdde bR HadBiuses o
i SR (VBB 155 s TR ST
amq&%ﬁ«r@t smato@s phaspAtois arhifia (80 %W#@Q&%gﬁ}c mstfaﬂve
medéd &l Eﬁé&f %‘(ﬁéshl o tHe/ ghtlbc{)@i@@%'ﬂthf'éhﬁvennon

anti-1IL- 22 ant | herein can be used
lﬂClt&ﬁrmtﬂbmlemlaﬁOﬁh‘», mmatmd rfhuilisi psatesissinflammatery bowel

oo P B PR PRI PRe g exampl o of agent s

f or[O@E‘e%]tAlmg‘)mm -based det;acmonoree&o(d@ aye, well kpawst ipithe art, and

| mch?#é E’P#As rac? g%@gﬁgggﬁ%@. ?ﬁ %‘#fgm’ b%ts, flow cytometry, |

- mrrmstoéloare.&mertaes nranmnwmeclpttamomrar’rd oﬁa)relamai kectinigbesanThe

antifiegimak e RvitiRh Y. & Bas Bt HRE e atrefed bt leBFbe o
thesthpiocEioresito bétéceﬂl 2250l lw) ke rrfsaisagmirs otiferddmponents,
oockiFBo Pelybltsco 365 e B B BlEr b Bl nc
use of the kit. : .
[00213] Antibodies may be modified with detectable markers mcludmg
l|gand groups (e.g., biotin), fluorophores and chromophores, radlonsotopes
electron-dense reagents, or enzymes. Enzymes are detected by their actnvnty.
For exa.rhple, horseradish peroxidase is detected by its ability to convert - -
tétramethylbenzidine (TMB) tb a blue pigment, quantifiable with a
spectrophotometer. Other suitable binding partners include biotin and avidin, 1gG

and protem A, and other receptor-ligand pairs known in the art.
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receptor-1gG fusion protein, LenerceptTM and. 75

kKdTNFR-1gG (75 kD TNF receptor-19gG fusion protein,
wanrrabdd ) ; TNF enzyne antagoni sts (such as TRACEUS2007/004692

i nhi bitors); antagonists of IL-12 (or one of its

subunits p35 or p40), IL-15, I1L-17A-F (including

heterodi mers. thereof, for exanple, IL-17A/1L-17F

het erodi nmer), [L-18, 1L-19, IL-20, IL-21, IL-23 (or

one of its subunits pl9 or p40), and I1L-24; T cell and

B cell depleting agents (such as anti-CD4, anti-CD20,

or [cui4] Aiboais dAflbRY be furidiinalipihked(6.d. rtbv Bhémical

(such as nethotrexate and | efl ungm de);. sirolinus

cour(lm@ gepetia fusing, ramrr:@gglecrﬁ @sseeiatign r oteiwisgbto atdgrsbone

othef BpIBELIRE orbt), Sucfleis anothet BRpOY (o brle Bispbere ot

multizpecific antibady) oioslr(&s uadioigotepes,| cyieloxiaprecytnsiatictagents,

s S B LA 5 appasp o hose o

ordirsayyrskilt & thenart, R tiferyEa et argside ieidse qUivaleate within the scope of - -
thsg&enbs that can be co-adm ni stered and/ or .
' Rul ated with at |east one IL- 2211L-22R/|IL-10R2

VI aanmma?deurmauc&hmmbnhm Miﬂﬁoﬁ% ofaAaﬁimmtﬁat-on
. TNF r.eceptor man p55 or

@ﬂ) Hﬁ?ﬁ&?’? thﬂ@e(nfg ok ﬁ‘el'm%enlt'geéﬁ?lﬂpe |C@@I?Q§'1'
combh@ﬁn@ the (ﬁﬁ@lb@éa MhiibBBISEOt TR 8bfhp dsﬁfdri!ﬂ?nﬁ}/% s@tdbie for

si rol1 nmus rapa Cln or an anal 0og t her eo )
phargmceutival usecrgla rnmastratmrt 1patisetsp| e @@m@gémo@smmpnse an

antaﬂdd’;?‘%f e Hﬁgshbpin%eﬁgbﬁra‘?ﬂ a gﬂah@ac&ﬁh&iler oE1d %'L"If &S used herein,

ody can be conbi ned I nt
“phaemmpugcal exdpient includesgobarty, dispesiamaedia, coatings,

antut?é)t{tét)ﬁlo 5?\1[ H%@EBEP%B{%’] gé&gﬁ%r%no dg@go{pggmgylgg (?gents, etc .

that ke tanmatm witht marnradeMmagadmmsbatimms Useadf these agents for

phar}q&%clqlft,(_ﬁor et lg; éHbfséag\Sc%%%g' qu\gﬁ rll? ﬂéea%apn ‘Iq'\oezggrlwpositions

mayl anéd: @asﬁvéaﬁrothbnomive @b:ﬁp@&ﬁd@brﬁuam@ &ﬁbléﬁ@?ﬁal\/\faﬂbltlonal or
E an anti-|L-22 antibody can be conbined i nclude
enhqp %a

U@raee“%fm'ﬁﬁﬁ dhswphagmaegistical gpmrasiiiansyingy;also be
included BsPebhiiner, pakk %ﬁél@ééﬂ%r ﬁi@e‘ﬂﬁ’é‘rﬂhitﬁYﬂléFﬁlons for

6= mer capt opuri ne; azathi opri ne; met r oni dazol e;
adrr‘l"?'ﬁ%&?@'énase i nhi bitors; mesatani ne;” ol sal azi ne;

t@%@'/ﬂ ?haﬁﬁéé&ﬁidﬁ?EB%pos‘ittHrPﬂjﬁ?éﬁﬂ@ehf% fo%ﬁ.rlated to be

or antagonlsts nonoc
comaﬁtlbl@o\dltbsts iatendedLrogterofadmimiatration, M@he@ tgreospomplish the

admir@%%%ﬂc?{a g‘?é %ﬁé@g% 1AL L0k BFSina ¥k||l o By oé ﬁer eﬁﬁéﬂ#{ceﬂmal

agoni sts as . scrl be
compbsitions rhay be, toam,llga Dr‘é@ﬁnﬁadmlmgtmedt or tapalslefof teargmission

acro S abu g HeBER) Fidbe oA RLIAPER gCh phamaceutcat
comﬁesﬂmsahh&ﬁ:d&eorat mglestieﬁ @niinealatiGVAL minist&giosemay also be
mtraeeno Q o rtar;])'e(r)n?onea grggweu%x url]éjrckn%ﬁ)atéa%ﬁys/, élljbséustaneous, cutaneous,
or transdermal. _ .

© [00217] Solutions or suspensidns used for intradermal or subcutaneous
application typically include at least one of the following corﬁponents: a sterile
diluent's.uch as water, saline solution, fixed oils, polyethylene glycol, glycerine,
propylene glycol, or other synthetic solvent; antibacterial agents such as benzyl

alcohol or methyl parabens; antioxidants such as ascorbic acid or SOdIUm bisulfite;
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2302; Isis Pharmaceuticals, Inc.); soluble conplenent
receptor 1 (TP10; T Cell Sciences, Inc.);
wehkawiwed4edase nesal azi ne; net hotrexate; ant agoRCSHUS2M17/004692
Platel et 'Activating Factor (PAF); ciprofloxacin; and
I i gnocai ne. [00209] In other enbodi nents, an
anti-1L-22 antibody can be used in conbination with
at | east one antibody directed at other targets
involved in regulating i mune responses, e.g.,
transplant rejection or graft versus host disease.

cheldtifgl dd8rits Boch aeBthPRnebiAaRRistrdsdetic £ad 1 éEE)T'A(WHUﬁers suchas
responses with which an IL-22/1L-22R/|L1 .

acefa%@a%ﬁteatm&hqse@aﬁm fonicity#O9HS Eyehi afetpdipmeehigede or
dexﬁ8§ef Q*Heod\'-i 'E:%n B hbRRIE ﬁntﬂgé’dn Sbr Bﬁgés S 'Qgggéf‘rzepﬁraznons may

[ ecul es, includirng but not Imte

be elmmﬁd)m ainpogfes dssp(qsamq;symw QrIn@Altipte) dossxdialscD4 5,

4,
(el edltBEs 85 0geATeHE 88 6P mtrayBP Bl Hefinisiation
incladealcartier sutivds rmVSnoI@glcamalrrieLbaatetmgtdumjwata @senhophor -
LN AL LY Ny 80 SR ol 3R 0 e marompostion
muéﬂﬁéOﬁe rileD83d Blid ¥R idasy sysipgabilitf. PREpd IRAGIH caﬁ‘()ﬂ@hl B

rdingly relates to kits_ for carrying out

he
obtaiag Ui ISHNIR O SATadANis: Tmcammsrtmmughﬂw gtable under
the @bﬁ@m@h@@f mamaherrsang f8pe - PPé\/é?ﬂi%neth}ﬁ@rH@r@amstrﬁ§ canbe -

kit conp rises at | east one anti-IL- antip
achﬁdﬁﬁwm éatlbﬂctarlph&ﬁ@ﬂ@@mngamag@ats,|eeg pamb%ns |chégyobutanol,.

pheRBE asB8FHP &kid thﬁ%r%ah o9&, MH ﬂ*a‘?gla%sse%p %o?@ﬁnb%oq%dtg\ﬁugar)

oné or nore séparate pharnaceut f epar at
polmlm(manwebarpc@sgmﬂo]) Dheodium I@hbbreia may ke gelumed in the

contS8d? PRUGHAed NBpAARTTie8 rhodfubh caffl 88Lfbinea by
addp'lgeale apgeot whnsh delalys absoeptiargle.g g atirhiram noorosiéasite land

ola xé the art can di agnose the associ ated nedi cal
g aé ndi ti on. For exanple, |L-22 induces changes

aswmm]emrambhuidm&ms:m&mt &y inarotillaemedrasdible carrler The
ines (such, as and TNFa and i nhi bi t ors_of
compbsion Ga bR drbiasad Fde/ain of comRIRaped intatahlers.; Eof s
. p’&&éﬂ&%%ﬁnﬁﬂ%ﬂa{nbh Ut Artictie SBEh Gl ineBRstrhtedWwith Bkipients
?nose the antibodies of this invention
and.nm%@

Qfﬁptreclw Qeapsules eBhatpaeeutiaatlyicanpatible binding
f
ageﬁf%oéﬂ é’&h@an{ RihEFaR b Odzefdgﬁrﬁlﬁ%fﬁrgg%gg@:g*r@ tablets,

and transp ant rejectlon : - .
troches<aid eAPsBIERoMaYAantail (1) arldinder Auehasanicrocmystalline cellulose,

aur| (EL4EFL il 4e) SEIIASAE i BEARN O Brabioy 8
~ disintegtating agemn sunh ma!glmndaami Herimogehtardaresharchuél).a lubricant
such Qg magnesium stearate; (5) a glidant such as colloidal silicon dioxide; or (6)
a sweetening agent or a flavoring agent. _ ‘
.[002201 The composition may also be administered by a transmucosal or
transdermal route. For example, éntibodies that comprise a Fc portién may be
capable of crossing mucous merhbranes in the intestine, mouth, or lungs (via Fc
receptoré). ‘Transmucosal administration can be accomplished through the use of
lozenges, nasal sprays, inhalers, or suppositories. Transdermal administration
can also be accomplished through the use of a composition containing ointments,

salves, gels, or creams known in the art. For transmucosal or transdermal
) 654 .



anti bodi es may be provided in a diagnostic kit that
i ncorporates at | east one of these procedures to
wdeb@anod4k- 22. The kit nay contain ot her conpoREMAUS2007/004692

packagi ng, instructions, or other material to aid the
detection of the protein and use of the kit. [00213]

Anti bodi es nay be nodified with detectable markers,
including ligand groups (e.g., biotin), fluorophbres

and chronophores, radioi sotopes, electron-dense

reagents, or enzynmes. Enzynes are detected by their

adn'gm‘tbtmtlbﬂf peﬁ@ﬁamsaﬁﬁr@pria@mhamafrhepw B ipdameatéd are used.
e to conver

For GgTaigAHON buHBRaIAen; thaantisndiosIase deliyerestin an aerosol spray
fronﬂﬁ %ﬂéééur@@' conthinér dr e?%ﬂkﬁ@@épg%}ﬁﬁ:{pe%’ém ﬁ%be liquid

bi nding partners include biotin a
or Qﬁ$b@’éﬁrﬁ‘e}w|laﬂﬂ ot her receptor-l i gand pairs knovvn IR

7 214

5B BB T AR5 e
prepa’(emvmm cauigrs itogrotgentita anfibixdios ,aga(ma{ a:amdl aéimination from the
boaf> BRI pVREIRICE. Sfulling TN acele. @oNgnhygrides,
polyglyeptic lafcid; wllagenl‘rpblybstheésferﬁ mlylabﬂd)é):ld)ta?éldﬁ‘en used.

S totoxXic or ¢ tOStatIC agent s
| Me‘%?fg%go &8 repargt of RiGh smURLONS Rre A m by thpae skiled in  the

art. appesEnb é@séé‘r@@n@éan b@r@éé%ﬁéé’ pﬁb%bcéﬂhé&@ éddeptél?l@ carriers

are consi dered equivalents -with SCO
t°°tﬂﬁ‘é p

lippsemesdsan e prepargcrecaidingdo &ﬁﬂip'&hqd m%h@qlﬁjknown in

the éﬂt(@(@Spgferﬁ\m 4 855 ghi Zn [00215] Certain enbodi ments
the invention |nc1u3 conposi tions conprising the

d| Q0222 0 henantieetlies or amdibodineosipasitionswefthednyentiei bee
|
carf s B33 FRBHEL I SRe0i SRELPISLL REAZAAS, Thesgoeutally
effective amesiots mMawearyiwith threlsabjebtis ageeubnmabnﬁse:k pair&ﬁﬁeverity of

medfiy onBlichG AbBronrighd RoERGE iyl Be ARIEMRIE by, b e kAN based
on cgnxd:adarvft(ihcfa\ilh:g‘ﬂit W?ﬁﬂbod?ﬁt?mdﬁlmtl@ﬁf ﬂ”fa@t bée @lven as a bolus:
ayin s C., at_are caonpatib
doscs i IRIDIAT B8 Sl leviels BhANRADIER erBecragiantdongh of
tumep f@dsmmus ipdbdivn ¥y Hﬁsostb@%%éa Qa?@r'tﬁe wells 86'&%:" -in
he compositions al so contai n ot her
quar’@f*d S\Fpueer befmigathg; tﬁ@""‘s"&b'ﬁleé?ﬁb'ﬁt'ﬁ'lendsédptm@h'éﬁ human
and ﬂbn R aRGRTImEST 808jects mafWi%Fdo%né hu@% am?nt cne aving-a ¢ disorder

phar maceuti cal -conpositions may- al so
Cha'@@lﬁfbﬁeﬁ’eby celig that @xperssHinddr e Qo caBeenkelhor an immune el

The 'té‘@tr\ rrr;'cgrté-'ll}?rl'ﬂli%rﬁ %amé‘igg%)ﬁl'g% i O%’nﬂﬁn n[\én]géc%glan@elnebrates such as
' non-lpo'aym]a,n prigates, $j'eeep, dogs, cows, chickens, amphibians, reptiles, etc.
{00224] Examples of dosage ranges that can be administered to a subject
- can be chosen from: 1 pg/kg t.o.QQ mg/kg, 1 pug/kg to 10 mg/kg, 1 pg/kg to 1
mg/kg, 10 pg/kg to 1 mg/kg, 10 pgrkg to 100 pa/kg, 100 ug/kg to 1 mg/kg, 250
pg/kg to 2 mg/kg, 250 pg/kg to 1 mg/kg, 500 pg/kg to 2 mglkg, 500 pg/kg to 1
mgo/kg, 1 mg/kg to 2 mg/kg, 1 mg/kg to 5 mg/kg, 5 mg/kg to 10 mg/kg, 10 mg/kg to
20 mg/kg, 15 mg/kg to 20 mg/kg, 10 mg/kg to 25 mg/kg, 15 mg/kg to 25 mg/kg, 20
mg]kg to 25 mg/kg, and 20 mg/kg to 30 mg/kg (or higher). These dosages may
be admiriistered daily, weekly, biweekly, monthly, or less frequently, for example,

biannually, depending on dosage, method of administration, disorder or
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conpatible with its intended route of adm nistration.
Met hods to acconplish the admnistration are known to
wohowaoes3ordi nary skill in the art. Phar maceuPCtaiS2007/004692

conpositions may be topically or orally adm nistered,

or capable of transm ssion across nmucous nenbranes.

Exanpl es of adm nistration of a pharnmaceuti cal

conposition include oral ingestion or inhalation;

Admini stration may also be intravenous,

_intraperitoneal, intranuscular, intracavity, .
sy K@)ﬂ@&@ﬂeatﬂﬁ arelingijvidwdl sljbqam@b@amten{smmpsages can-

| ut d f
alscsion daranEsTed g sorbanpas MgsieaerbM A Bt Humg), The
adnﬂﬁ%télfedtdt%é‘ AlayCais 6 YepRmpdieiiesioute of adrﬂlmstrétlbue ntFor
such as water, 'saline"solution, fixed

exapig s BAGE QU BETINGAlGR IHAY requ ey FIgEr ggrage thgp
mtr%;é?f‘drqssé(&?\ %ﬂ@&?' vent; antibacterial agents such as

or met hyI par abens; anti oxi dant.s such
as [aaeasbimcmuu aicusTianessilsmeyikeadentageous to formulate -

2007 0
corfoiiy B dodad HEROH ke of alinf AW BRpLIIRy of
‘dosageh Desage ahiferm aistusedeherain péfe@ttapbysuaaity dlsmqjewnts suited
or BRSPS U A R a8 Bt ooy
cald@ited® ;ﬁ@@h@é@théﬁap@iﬂwéﬁéct ldlassosmlbe wnyhl thegeatrier. The :

dosageperit ioRends o the CrerSUs el IR PR the particular

thet)daﬁ‘éLHféeef%di%Ueeécrﬁé'%U as physi ol ogi cal sal i ne,
teriostatic water, Crenophor ELTM ( BASF,

Par[90BBEhyToXigy, ard mefapeuue effiniagy| of the compesition cap he-
detS AR l%)){ F{ano‘&'éﬁ)o i %ﬁmué &B@e&ur‘é's%fc‘é‘ll &fYes or

~Syringa Ity can often be obtain d '
exp«asnnmgnﬂaéanimals, erg sdeveamarang $he thiso éﬂi‘#{j&ﬁq ieﬁ?‘\a'ﬁﬁﬁo % of the

| pop?{h%to IQn)eg ri%ﬁp | Er 50 re Rle. addde %%E‘ééﬁc%“lg dHedia ih %@)%‘B?the

ntion o m 'Cf 00f gani Sis can
- populiieve dTive dbsanatib beheeeattoxia @Mef&p@alc @I@@ts és the

B RERS Dty S5k 8Bk AR L TR iyt vt
exHibt GGk the RijeiAicanbitles rhapbei ibss tanid and/drimolg themapeutlcally

sodi um chl oride may be included in the conposition.
effggtiyeonged absorption of the conposition can be

accRuda3ee dua cﬁﬂéln@ﬁi fedmasiedelVdutiche @ebays and animal studies
absor tl on . al um num nonost ear ate n el at
can b iSeOAIPTDMEE SHBTASA (TR IeraRSarT Nerietaas pLERee
corﬂEPGHBQ Infay 7 Wittlin tHE) ?angfegﬂpéﬁédléﬂﬁ‘g ﬁﬁﬂbb@y @Bﬁb@ﬁﬁ@tldrﬂs in the

atin or conpr essed tabl ets For r%
bloof, thatlingltide et Bed Wi |N€b°ﬁﬁ9ﬂ%@lt!ésT€'§r¢Q§@ge ay vary within

thl% %%L aéﬁéﬁﬁligg‘ 65;81 %cﬁéfqgaéom%gltﬁn%ﬁﬂ érﬂPTo%HQirﬁj the route

ceutically conpati
“of ddmdhisigation. For any anhbody used in the present invention, the

therapeuhcally effective dose can be estimated initially using cell culture assays.
~ Adose may be formulated in animal models to achieve a circulating plasma
concentration range that includes the 1Cso (i.e., thie concentration of antibody
which achievés a half-maximal inhibition of symptoms). The effects of any
particular dosage can be monitored by a suitable bioassay. Examples of suitable
bioassays include DNA replication assays, transcription-based assays, IL-22/IL-
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agents or adjuvant materials can be included in the

conposition. The tablets, troches, and capsules, may
woami7aoem4g 1) a bi nder such as microcrystal |i RET/US2007/004692

cellul ose, gumtragacanth or gelatin; (2) an

exci pi ent such as starch or lactose, (3) a

di sintegrating agent such as alginic acid, Prinopgel,

or cornstarch; (4) a lubricant such as nagnesium

stearate; (5) a glidant such as colloidal silicon or

%6)_ a sweet eni ng agent or a flavoring agent. . .
22Rdynding assayso Hpae/lki WiRIrbinding asbays duwa8/k+22RALDYORR, and

otﬁerr%m L:ﬁpéssjsansderrml rout-e. For exanpl e,

anti nprise a Fc portion may be capable
of crossing nmucous nenbr EXAMPLESe i ntestine, nouth,

gs rece Transnucosal
Exgé}élﬁﬁﬁ F&%‘?‘gﬂ\%a&f é’é"'ﬁ[ﬁéﬁ%f’rgﬁed through the use of
Selaumespaaea&t GIROfshd GNO@B er s, - or supposi tori es.

Traps S % adm nj trat| on _can aI so be acconpl-i shed
- t hr A8 RILQd anst &-@%w&&ﬂﬁqléﬁedcfmaﬁqﬁwgoranﬁsrbsrrmtuble

selgdlio®dn Iﬂeézs Selutié &8 tnbﬂ?%bib{kg ggta%fi bjgg%blotmylated IL-22

transnmucosal or trans

with@ry Mngowa@MdﬁA@mwtpmwm&blo ﬂeﬁé’twﬁ)t sBlo IL-22 H/F was
mnPa‘PlPr E%Itegtcéﬂ %rﬁ}ﬁal@ﬁ" IE)’fn ﬁé? tn?h bﬁnpqet{f{)?;gﬁ%& @r%i? which is an
exmdedevwlomohmaw@wo slpmapy désaribea (Na&@‘laredt al., 1996), was
us 918 Bb1BEf S8R PRRlic (8P BoC M el eoPERRSS (9% ansaucing
unltse(tu)jlwe@lhodkﬁa oS30 miiAuRitinbid ge3Rf MPRS (3%V|ﬁﬂi< pelder in
PB% " E 83{3%% éh carriers to protect the antibodies

RSP (R WasAaddad and inquhated yyoom temperature for 1
hol. QdlRsaYdAfLE %s)’é'?éé?ycoﬁl éoﬁ%aﬁagﬁg%ﬁaQWepta%ﬁ&B%Sgnenc

pol yanhydr.i
beqsiﬁ ymlc%@egtl@e@ bloskgtidot 1 hoae |aﬂ)37a€endfmdaof BS@MPBS then

B B 8T o B HEAR  Eotr
usneg@maagnehs rackabe vuestbdadx pharnmea%n MBS/ (N%E(V/\?b'l'@een 20

NI R T T e e
in 190 ul4-"158?ar&ilﬂléed k@ Gteel 55&1%%@99&1%@». ?nE ' PQIF'YG 1cells.

the invention are adm ni stered

Cel1ahd PoagPcn Pyags Marpiineaiod fos 1 Apuses 8776480 minutes
statTdS‘r@ér?PBU%i‘P@'téé/ shﬁnﬁ?%'z\s‘ﬁ @Wﬁu eZT: gg?’ea‘@{ax zﬁ‘glibtwﬁes Plates

bj éct's age, condi Tion VErl
wer@éapggategoﬁoﬁqngvemntcﬁnd eoleniEssdguakingd ane next day. Colonies

werdedGhpta e tkPl\é_l,Lﬂafgy ﬂt(gll Q%W%roﬁpa% 1|% o/ﬁ g‘yﬁg rolagded for

i ndi cat i ons e ant i'es” or conposTt
SfOf@iQ@e@i-a@QQ bolus' dose to nmaximize the circul ating

! e}’[téb%ﬁ%%{ﬁ@&lgﬁﬁ n&gﬂ s 6org\e%at i3t Quﬁ@fﬁ%‘wgwgo%e{gc ion were

supgoipfected with helper phage and rescued to give scFv antibody-expressing

'phage partlcles for the second round of selection. A second and third round of
soluble selection was carried out as described above, dropping the concentration
of bio.IL-22 H/F to 50 ni.

Isolation of parents GIL16, GIL45 GIL60 and GIL92

[00230] G|L16 GIL45, GIL60 and GIL92 were isolated from scFv Ilbranes
by a combination of panning on an IL-22 fusion protein and soluble selection on
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[00223] As used herein, the term"subject"” is intended
to include human and non- human ani mal s. Subj ects nmay

wonael7udes4a hurman pati ent having a di sorder PCT/US2007/004692
characterized by cells that express IL-22, e-.g., a
cancer cell or an immune cell. The term "non-human

ani mal s" of the invention includes all vertebrates,

such as non-human primates, sheep, dogs, cows,

chi ckens, . anphi bians, reptiles,.etc. .[00224]

Exanpl es of dosage ranges that can be adm nistered to
bio. i -32 bj/EctWellanf heamithotien platewere ¢aajed witho1Q@oiml Kgulbecco’s

: / kg to 10 1.pg/kg to 1,.nolk 0 t
PRSI g AMeBan b SRS Pipieeend i psrag R EC: wets
were HasHel HOPBS ahdBldeRed36P2 Indiirk at BvC img Lk MPBE0 Purified

to 2 /kg, 500 lag/kg to 1 ng

l ag/ k [ k 1 [ kg t

phagg?fgﬂ%gt,u) in ﬁ@ngmg%ﬁ 8% MigBRgvers agdedtq glo%beﬁgyr%bs, gq@?ncubated:
o 12 :
o U oddeTH Koyt iR i g Pt o
. contmiiding0.n84 kiy Twe8H2@)/then (10rtirheg méth) PBShd8eund phgas particles
o el R S8 oS by SR ko AR5,

mMASRENY EI30 i GEaca, 37965, "DHe @futad gyl wate 0sed to infect 10 ml

di sorder or 65 WO 2007/100643 PCT( US2007/ 00469

‘expapaptiaiy g1owipde GalckEdd Intacied fa ‘%W&ﬁ@grg‘uaj"ég’ﬂ"/ broth for 1 | |

 houf BREYEECHE Slove; t SPESERBnto ST PABIAEKThAYSHQGIREted
via continuous infusion (such as throua_g a E)ém'p). The
ovemighhat867Gd Quipet erignigsswemeserapes it Kie plaireapd phage

rescggéna %%g{e:s%%i'b@ﬂ 'ab%;?/fe. £XBONE ot oY LaRBR Selection was carried out

atron mmy require a er dosage than
as dedaribechabeveydising $00 at\V bin.IL-2R0FHF25] I n certain

circupst e i b eQu formul ate
Ex<imnlit g 1S ore e ka ighe HIERARF 22 O |
?d nmooesty Bthglﬁiﬂoﬁla@sayd; ?Amfmn@'fowfned_jm ﬁm pg Frdcaydibodies GILO1,
r u erein refe 0 sj.ca .scr.et ol
oL B RhOTS L, S o LB A Biock oraer
bin&iRBtct DD RPN edeRelH/0EN -2 aBEéptor ebniplex.bQtide scFv containing
calcul ated to produce a therﬁp_%l c ef

i fect in . .
periplagipicaeXtERrigiwaregeEeened forythe "tvaeé%@@“dﬁgtb'%aeﬁé?"’-“—‘??
H/FO & P\%n{é}ﬂ@?ﬁ%ééﬁbﬁ‘br&%iﬂ (HLaPER odugsutbriiBE from selections

parti cul ar erapeutic effect to be_achi eved. [00226]
wergopicked yntarlf wed niplestdantaining: 309 ubPTIMAG c Sigfyskrodyption was
LG e R LR DA 330 ABA LR oy g overion
inc@bation de8or@i Menipldsmicldbmdts heregoepateat (Giliffiths §08b,01993) in4

the - ul ation n 0_(the.dose
50 T‘W@M@ P TﬁbgFg@M%@Mﬁ‘&?b'@e popul ati on).
Th 0@@@@2 MitiAiIt IS MER Wi RX E6aadwith e 2§ pgimCokah 22 receptor
[ he herapeutic index and it can be x'pre‘gfs?d as
e. Plates were then

protaie anibogVI(TOREMe! 1 RiowsAtdeorhigmPeraty
" washed three times in PBS, and blockeq for 1 hour at room temperature with PBS -
cohtaining 2% milk powder (2% MPBS). After a further 3 washes, 50 pl of 25% .
cell conditioned medium containing IL-22 receptor protein was added to each weéll, -
and incubated overnight at 4°C. The following day, 25 pl of sample and 25ul of -
bio.IL-22 H/F (54 ng/ml in PBS/0.0ES% BSA/0.0S% Tween) were added to the -

washed plates, and incubated for 1.5 hours at room temperature. After 3 washes
in PBST, binding of bio.I.-22 H/F was detected with Europium-Streptavidin and
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exhibit large therapeutic indices my be |less toxic
and/ or nore therapeutically effective. . [00227] The
wdav@/1oe4ai ned fromthe cell culture assays an#CamiSamiz/004692

studies can be used to fornmulate a dosage range in
humans. The dosage of these conpounds nmay lie within

the range of circulating anti body concentrations in

the blood, that includes an ED50 with little or no

toxi city. The dosage may vary within this range

dependi ng_upon the dosage conmpositi f | oyed - .
TRFsgeleptR0 WEIBS IRLEAD Pa9sak RbANd Eﬁ&%%‘"ﬁfﬂr@ﬁ%ﬂ%f (Perkin
Eimdsed in the present invention, the therapeutically

&f ective dosé can be estimated initi al |y using-cell

cu(Q0RSIBiongs thatsiised infybiientas Az bisding, were Feipsted as
punﬁgﬂ §8§¥h %&ﬁﬁh?{ges i;f_héﬁ’l (@@a@g a@sﬁ??ﬁes&%&fﬁ%@é)‘ &7d the IL-

e concentrat’i on
22 /Of_-aﬂwtedmmkyr cmhplzsh( asﬂaye(vdescabedlbblcrm)(wm useadi KcRvon

COﬂ%%’ﬁtr Wﬁ%%}l %@Hagrc %ﬁ%%lﬁggﬁé &ﬁ@étéq] e%@% measured. |

by adéalabLsvalieeasarsse word dé’@riﬂm’ed eplngoGtaprrPad; Paigm software -
: transcription-based assa

| L-22/1 7/ 1
and og-araneledRgishc eapRiBN:S r%l‘ir\‘@ g, Rample e ‘Uﬂghe IL-22
'recéstF'bB&ﬁéﬁﬁﬁa bke SROWh: hre-OR2; and ot her

I'mmunol ogi cal assays. EXAMPLES Exanple_1: Selection

Exapnple 31 -Verificatiop,oklL-2e binding by PHASRELISA 101 and .~ ©
a gé&é&fﬁ% éé}lk@%h@%?w@lfkﬁ? OMRhE sbﬁ%&b?ﬁ_ béomp?faFgé ELISA
[i e

rari ['ectfon on L- .
wasspénéc:trhemxsm B -2afusied p@QtEIml,ler%’Z bilﬁﬁnﬁg@laueaelﬁtedzamtem .

Indi%{&_l @%IC Wﬁg@b%ﬁbnﬂﬁ%ﬁ (%qte?ﬁ %'ga iaﬂbgbl%tég ifolde &2l plates -
conmmﬁﬂ (D@pi Q‘IITY@fG hﬁndﬂ pe.‘krwekt F?Amr@khgg)d{ﬁggewere added to
ich is n Y n of t
a mylsBicng o8 os TR ARoBOIAL b feupporaaIy kg cuRidand the
platéatmé\%&@a aﬁpseﬂﬁnbﬁaf phohka2@79@u Pléie%dwérbcderﬁlh&md ina
(1 t ransduci n u)) were_bl ocked for

berﬁhm genirifuge ot 33903mgo(@%tﬁmsk Tmernﬁtarw@s removed
anoiébqﬁp&h oA % @g{gpﬁﬁ&e@ﬁg?go @WQ?\HQHm%atée%{FSWg

nmper a hag antigen was added
overmghbwumknmstrhemea@tday; plate srugnie ceotrifogad 4t 2AM0cpm for 10

be&ﬁ'@w HEteer fora@%ﬁaéugt&rﬁ%tépt @mlmeﬁ%h &elr}t@s transferred

to ar @@% QBGW@Iebﬁtélf PhaRRoskEmpRIsSweAPbocRad it @i fivgal Zoncentration of
o netic_rack and-washed 4x in 1 m of 3% MPBS/ 0.1%
3/°M BP tRrdhovinat foom RBRCIRIUGr ce washes in PBS. After

t he[ob%fij Mﬁé@tutéﬁﬂgf%s%éfe é@&@ER@WQ%g/mI IL-22 fusion protein, IL- -
22 H/F or an unrelated protein and incubated overnight at 4°C. After coating, the
solutions were removed from the wells, and the plates blocked for'1 hour at room
" temperature in 3% MPBS. Plates were rinsed with PBS then 50 yl of pre-blocked "

phage was added to each well. The plates were incubated at room temperature .
for 1 hour, then washed with 3 changes of PBST. followed by 3 changes of PBS.
To each well, 50 p! of a 1:5000 dilution of anti-M13-HRP: conjugate (PharmaCIa)
was added and the plates mcubated at room temperature for 1 hour. .Plates were .
washed 3 times with PBST then 3 times with PBS. Fifty ul of TMB substrate was
added to each well and incubated until color development. The reaction was
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in 100 lal PBS and used to infect 5 m exponentially

growng E. coli TG 1 cells. Cells and phage on beads
woro@/oewasibat ed for 1 hour at 379C (30 m nut eSPCT/US2007/004692

stationary, 30 m nutes shaking at 250 rpm, then

spread on 2TYAG pl ates. Plates were incubated at 302C

overni ght and col oni es visualized the. next day.

Col onies were scraped off the plates into 10 m 2TY

broth and 15% gl ycerol added for storage at -702C.

o AR EAERIFh 7585 F LA Pasbh B e okl S as0 o
mepbagl. aTHes& eRpefimichits cURfiIMIEY tRNEpOEIY HIYRhE oF 'sBBv clones to
L gjélage particles for the second round of selection.

cond and third round of soluble selection was

Ex&Ripie ad %nﬁsﬂﬁ?@?b%?dtatigée' dr oppi ng the

concentratlon HF to 50 nM Isolation i
tegvy Bd kightahaircM egicensifrG S&FY olbp@8]were amplified

S RO R R, LA o

reSfr!mmrermymm andrsiibetdndd iats ebelors oontmmn@':hd?ﬁhn IgG4 hea\)y
| L-22

/ CT/ 0 / 00 6 2 bi | of .
.Chailq %BC%% rnp%up adil)é 7 4 Icgwslcﬁprﬁayrpﬁ\g h\lﬂ\ﬁ\an lambda or-
kap(najlhgjﬁaxtmus coRRant ﬂUrrVan‘rs) abf?ﬂobhat&(\fl_%rﬁﬁln%zoﬁ% Blosest -

andlnc bate&g S;nll%bﬁ{ Wlls were was
- hurBae ggimIiBes Ol doe Varand Ny Gegmants wareidetgnminegand this
.infdPadtioneslas pRaaao Gﬁ@éaté Whette r:k%%pa' ofbmb@d\it ﬁ MHirf constant

added to bl ocked wells and i ncubat ed; at roo

domgiisavere eed 6Tal?deifdup0"mt inefiier oaélsmprldomammto plasmids
wadwbhfiE! ?de%%ncﬁﬂféi%lﬁbﬁﬂd BNANY, IJMWU%PE chp'églo%ges

tines w Bound particl wer e
Plagmigs wete @remawsfrwnsa ool @tmlu(res Dy, s}anﬁatd tqubiniques &dd heavy

r e 374C. .The
and Wit ctiaid Bolstrdets B fRRpRieP g Wk 2 Eafia fdfi s tandara
tec@mngmeag Secretm 8G walsr;ﬁmﬁerebbsm% Ipsot@mﬁ @;ﬂm‘rosﬁ (gﬂié(rmac:a) '
79C, as above, then streake
anobB ‘%)%'TXE% egfggo Eﬁ? i ncubat ed overni ght at 302C.
th put  Fableey,umid:ve g@madegbf It @@F@&l@QIoHBQQG

as—-described above second raound | e

r esgyed—as—des
sel EQPB?\ was carrl\édg&ﬁ‘"“nﬁs de:yr-lg%'ﬁl"'ﬁﬁove u3| ng

100 {mNiLbnO- TL-22 H &1 W‘Z" VKT 18 ocks—Biindi ng
of IlL-22 ta |1-22H :froc}z 1] I)nhi'b tion 1assavs WEr e
per f| &'%38 on the paf'élﬁ;t(l}i?ﬂ“r)bodi eYKELIRL, G L6,

G L | A, G | et b d
t hat ﬁ)lf'ggllzogr ;JH_: bl@ﬁd&”‘ l VL??%% IyL 22R gnldfgr

I L-22 receptor conplex. Crude scF(DEbmil)al ni ng

peri S ATC C)\t.i‘abtﬁ_‘ een f or—t-he Qh'!ity to
Phhi 'Ehe bi ndi e8P GFEa)L . 02 Vie%az ™
(DPL11) ‘
GiLes 12 (DP8) VLa:3h
GlLo2 1-2 (DP8) VLi:1e (DPLB)

'[00237] Potency of purified IgG was verified in the blochemlcal IL-22
receptor complex inhibition assay as described below. IgG concentratuons were ,
titrated in order 1o obtain potency values. ‘Sample potency data is shown in Table ,
5
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HF to a human |L-22 receptor protein (hlL-22R).

Qut put colonies fromselections were picked into 96
worbd7/1pd@ses contai ning 100 p. | 2TYAG ScFv pr eduaiSemmno04692

was induced by addition of 1 mM I PTG to exponentially

grow ng cul tures and overnight incubation at 30C

Periplasm c extracts were prepared (Giffiths et al.,

1993) in 50 mM MOPS pH 7.4/ 0.5 mM EDTA / 0.5M

Sorbitol. [00232] Mcrotiter plates were coated with

1.25 pg/m of an IL-22 receptor protein antibody (in

PBS) for U ) _%‘%&f e
t hen msﬁgglétqﬁrgét%%g?% BS, gmpochﬁ?ﬁ?"'
hour at roomt ewprecaptmecmmmenmhlmvnnaassmg 2% mi | k

povvd ot wrm WW of
25% cec?l condi |t PHne Y onta{ 9 Yé egept or

pr ot pGiLO&s addethb4 o each. wel I, #d | ncubat ed
over paht—at-—44d - The-follow ng dgy 25 | g.f__g.a.np| e and

251 pPIL18i o 1[4 W F (54 ng/ni || P PBS/ 0. 05%
BSA/ DGIEBD TWeen)g3er € added to thgg washed -piatey, and
i ncupated for o hours at roomtlenperature. After 3

washg&ILE. PBST|, 7 bi ndi ng of bio. Ill2 22 H F was det|ect ed

W t h‘EWWSt ptavi-th-n—and—6§ WO 2807400643

pcT/ U307/ 00449 TRE det ect ed w‘ﬁéq{‘ﬁ'@aBﬁFl AY

reage@-ﬂuﬁt and 358:tor 2TM Pl at e |Resler (Perkin
E ones—t hat—shovwed-inhi-biti on of
ExP né?l

S’%I r“i %m\b@@epé’é%lfaé W|vour| fied scFv. Both
t he[Gwﬂ/LdrgéﬂBol@bﬂﬁé 8 pﬁd}ﬂﬂ%ahd@%ér‘e@@afﬂ?ﬁé(ﬁa séféianed for

I'L-22 recep conpl ex assay (describ

: SC’%\éﬁéﬂﬂt %%@Céf%aldecsewedd@ﬁ@mm%m hmandk &,uelssanwly as
deséht%cﬂﬁf Hbﬁe§%t%¢'(2§bofrhﬁuﬁél &.'e%’i é?@ﬁb?delue

g saeé;a | C50 val ues hese rm ne usl

GlicpQ, #nd SH-93) wase @onaadeﬂcqubpapmaedueplaydgxrmt,cand this
[

terfEIARE Wit Siistenti i BRTBLeAy LResor? of i Di¥aiovet 5 7

prcanotmsrwas addedm the 6l-eaq fiwi erﬁﬁcmag\t uxyaqsbagtaom‘:ld S8ANA. On the

e 0R5781, s ESDSR Tprh e ES A, ok e 5t ine-
Dalgaghmsquelncé?ahﬂ 5586.’? cstam mpeltfat ﬁTRmAQItsblmy é‘-\t the 3' end of the
LVvi.aQu CcO col oni es con nin wer
singff el The FioplSasioriiteR raaved S AITOR ¢! Sbbwg added to act
as aTéﬁkGeﬂEdllchWﬁngefbldM bf tHEL sSiP awas/ s tﬁB&%s‘Hﬁﬁ@ t@dﬁ@l@kHanes

L ‘ I'tiplicity of infection (moi) of 10 to the
e’@&&&’ﬂ@&mi ally growing culture and the. 'plates

I nC[dDﬂSQ] mapéélﬁh'etdl@ﬁlékthbré‘@é’é détivéd fem Ml %h@s were

érplfuged in a benc centrifuge at 2000 rpm for
C'eféﬁ‘ Mdve?gemél%@ﬁéﬁrmﬂalﬁtcm CPBHRO@@NtaitY dedermining regions

(Cmﬁbgﬁéﬁng‘/\ﬁtﬁ Wﬁﬁqﬁﬁﬁﬁﬂﬁﬁrédalﬂﬁ &2 @NX%@H%:AQ&UM&@ based
selections were performed where the library was incubated with bio.IL-22H/F,
followed by streptavndm coated paramagnetic beads (Dynal M280). Tertiary
complexes (mMRNA-ribosome-scFv) were recovered by magnetic separation, while
. unbound complexes were washed away. The mRNAs encoding the bound scFvs
~ were then rescued by RT-PCR as described (Hanes et al., 2000) and the

selectlon process repeated with decreasnng concentrations (100 nM - 10 pM over
5 rounds) of bio.IL-22H/F,

N
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overni ght wth shaki ng. The next day, plates were

centrifuged at 2000 rpmfor 10° mnutes and 100 gl
wohegaoem@at ai ni ng supernatant from each wel |l WRET/US2007/004692

transferred to a fresh 96 well plate. Phage sanples

were bl ocked in a final concentration of 3% MPBS for

| hour at roomtenperature. . [00235] Mcrotiter

pl ates were coated with 1 g/m 1L-22 fusion protein,

IL- * 22 HF or an unrel ated protein and incubated

overnl ht'at 412C. After coating; the solutions were
Of EstarttienadiCRB wasmintiagsicedde durthepirkeepselibrary size.

B A OREB S a0 7 850y 1000
afterchistandard RCRwekttiombased a:netbeweedermMBadwdll andmt-e (1992).
iR B el ook SR U BENR AL b S 6 rouns
of sgilec:tfora 1: 5000 dilution of anti-M 3- HRP-cgnJ ugate

ncubat ed at

Ph dded_and. t h i
 odHOZAT) ur s TreoTmRaOR Jaranes 1af £6ChAAEonglone ere prepared
frorhltﬁéfv.){\faha \RESDH ftsdsomé 'd'@ﬂay\’ohtbtﬁgﬁfte’r:'eﬁthlér ihé)éea_d\% or fourth

substrate was added to each i ncubated unti |

" 10uRg) G selRGTiaNSe ERE Viarion & the VAGER SeoE 0Bl 6oi particilar
Imeéé%%%}_%%&?@éﬁg PCR ta‘h%ﬁ%obbsfdbe%laﬂg ﬁe%ﬁ:cﬁéru%éré Phe Vi

) , e absorbance
portipa£d thg Maaweem buiped fo Hibesyroe fineage I’mengmﬁﬂlfled

: | g4 t

AL e
reagtion. dihiseseateda eomppldie dabrarwdflscEqunedap’eoudntammg all

' ... PCR t di ted th i at
corBEl B esfBny ALt S50 P DB S B psmt
© confdi24i2) §F oin soerre Ligtéshphage dtdmwhbmfetsanérej@l&almmzed Phage

Ilbrépes wqgggzggg chh)qy %ﬁ\ég%gég %nmtg hﬁﬁhg‘ﬂ)ﬁsn ulsu%rgrblgéﬂ reactions
witR RRpesridteSrinvers] iy siecteds GéaSEd aboVBNTABEE USRS were

of the VH and VL segnents were determ ned and this

alsp gogbiaed cmt%@%@e digplay gelegtionpiaprts taciegte ¥n/Ve .
- recbﬁm?ﬁénér'l Abtarfdidi thé WWUO@Q&%‘U?{)&W ﬁ'né‘f%%‘#th( Rkt

Correct 1 nsertion mal' ns 1 nt
rlb%%mlamggemerfw@mtwosmﬁonngwemm mmdopfmmge dlsplay,
L I
wold RECHREUUTL v v Pl 1R W oMo bale 1108 was ccnioves
usnag @Idr@sgecnﬁa rimeyista rtdwaver—lappstg BCHRta dedtmes‘V.@'Med

reckob i L Ssieh s P ST R ea B G0
ribgsieimae nisplay foramat, bsfdeescrlbad laoged The sciRBEegidad lot sélection
butglﬁ&savr\]rcej're \Ag‘regﬁémaliy celgngcfj intd p%ARﬁ'H\tééﬂ }orzp;rggug{ig# %?écFv for
biochemical high throughput screening. :

- Example 6: ldentification of optimized clones , oo
o [00243] Two assays were used for high throughput screening of selection
- outputs. Outputs derived from clones GILO1, GIL16 and GIL68 were screened in
a homogeneous time resolved fluorescence assay (HTRF®, Cis Biointernationai'),
while GIL60 and GIL92 outputs were screened in a DELFIA® (Perkin Elmer)
assay.
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Cone VH germine VL germine GLO1 3-11 (DP35) .
Vk1:1L12 G L16 1-18 (DP14) Vk1:L12 dL45 . 3-33
wODRREApoeMB2: 2a2 (DPL11) G L60 3-20 (DP32) VL2p2aaS2007/004692
(DPL11) G L68 1-2 (DP8) VL3:3h GL92 1-2 (DP8) VL1:1 a
(DPL8) [00237] Potency of purified 1gG was verified in
the biochem cal 1L-22' receptor conplex inhibition
assay as described below. 119G concentrations were
titrated in order to obtain potency val ues. Sanple
potency data is shown in Table 5. 70 WD 2007/100643 .
PCT/ US2007/ 004692 Tabl.e 5: Potency of 1L-22 scFv and
HTH@%epnomecwmmnthreespaw conpl ex i nhibition assay

o T R S oo el B Bifer Ay Fidrp St pATGIL16 anc
GILGB hitputrelbhes @dre lpfirépsw ad ﬂéscrﬂixedrpbevé andls@éened for
innib ittt Pl E Rl GRAHH ABHERE pRSRLIT, L PLaY

sp E{GD%JISler’J\'.F}yptét@qaaéleHBGILGE €3¢ (Iabehn@ kitgrorh ICig Biointernational)
essenti a

was @uted [40p folbin a@ﬁé@@%ﬂ (o ('6?&%%'*@%‘&905% Tween),
folloq/é@?g e I '59@/1 SY?éﬁaQQﬂ’( XLioes et %%nternahonal)

format, and this enpl at e was subse
Thigise tlperwas ey MMpri@rscFvc;amnl@ ©batack 1 25x), anwolo IL-22H/F

in aPLIRG bl 39@%&%@@%@ %ﬂeﬁ{wmgflrﬂb )efFfl?t‘ébevVére incubated for 1 -

transcrip [eve
hout mmmmdmrqm’ramre dben readksingoa iMictor 25 Blate lﬁ!em:defg(Pe rkin

e e

of. s@@@lf"@ b.haﬁgsh@acmﬁ@m was removed and a portion of
was added to act as a spacer, - allow ng folding

DEEF'A%E"‘QGF‘@G%Q\B{?*E'Mﬂ'?ﬁé_ef‘f?ﬁm tunnel (Hanes
[00246] GIL60 and GIL92 output clones were screened for inhibition of

bio.IL-22H/F binding to an 1L-22 receptor complex.

[00247] Microtiter plates were coated with IL-22 receptor complex antibody -
(1 pg/ml in PBS), and incubated for 1.5 hours at room temperature. Plates were-
washed three times in PBST, and blocked for 1 hour at room temperature with 2%
MPBS. After a further 3 washes, diluted cell conditioned 'medium containing an IL-
22 receptor complex was added and incubated overnight at 4°C. Crude scFv
supernatants were prepared as described above. The following day, 25 pl of
diluted scFv sample and 25 pl of bio.IL-22 H/F (6 ng/ml) were added to the
washed plates, and incubated for 1.5 hours at room temperature. Plates were
washed 3 tirﬁes in PBST, then bihding of bio.IL-22H/F to the IL-22 receptor
complex was detected with Europium-Streptavidin and the DELFIA® feagent kit
(PerkinElmer). Time Resolved Fluorescence wés measured using a Victor 2™
Plate Reader (Perkin Elmer) | . ' .

[00248] Purified scFv from positive clones identified from the screemng
were tested in the DELFIAF"’ IL-22 receptor complex competition assay as
described above. A titration of scFv concentrations was used in order to establish

the clone potency as measured by ICso values in the assay. Sample results are
shown in Figure 2. Fourteen optimized clones were designated 097D09, 062A09,
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et al. 2000). [00239] Ri bosone display libraries
derived fromthe | ead clones were created by
wounv@gerasi s of the single chain conpl enentari PET/US2007/004692
determ ning regions (CDRs) using PCRwth
non- proof readi ng Tag DNA pol ynerase. Affinity based
sel ections were perfornmed where the library was
i ncubated with bio.lL-22H F, followed by streptavidin
coat ed. paramagnetic beads (Dynan M280). Tertiary

osz%g)gﬁlggég%@égg?@h%g%% E%E\é%;@gﬁéé 05, Vgg&% 5’%,6510 354A08,
355?’?&*‘%5@%3/8;\%@%3?3&@; encodi ng t he. bound scFvs were

eh rescué as descri bed (Hanes et al
Exapgoie) 7 :ariRanking efaomtmmeqoclmmm the BARB-W-22 Prdliferation
decreaswgs%fncentratl ons (100 nM- 10 pMover 5
rounds) o.lL-22H F. 71 WD 2007/ 100643

PCTQ)QM]GWdDAMﬁGGn a[s@ﬁ?d&]erélpemiormemm axgRoadbe antibody's ability .

A Y e

hILZBRANL 02 o lgdfafen bﬁgbelf;alr%fécfjt&‘{]tdaf BaPGRellsacithi hiL22R-
asea on e net hod o we an
GFF il 1Y PRy S pell Peatassiii: DPRUR LoRELen b iy QR (BaFs-

IL- &%c&bfo?tcél@?' WeRE %Bﬁee%ﬂuﬂéouec@éd &9/ EACEON. [ 00241]
o reconbi nati-on libraries for each parent clone

- mer{aowa,baasa ILf22Facepionselisivere CotinehhaaiMainadis BoMI1640
' wnhoﬁétf) Eosﬁéﬁc?f}hrglmeﬁ'uuh% IEQ?QH#ﬁé’BuaféWrbtel?orer@ééH? tup, cells

eCtI I on of sel ection

werewvashed ditiraepin asm enedium(Bd! 1649 witl 3i0%k EBS y1 QHmI
| f
PerfBin i dpolBlteeBRPiEE bR Mo ifitbdumand
- mcdbeﬁéé&@ 3mE, 8900, of 6-8 eRarat Eb}preﬁh@&sé&@p% 100 pi of cells
ducts-were reconbi ned via an overlap ?%
(x} @l rpassay, medivpaware addedsiodhe qqr}sﬁaé%y ‘g?' $ekg 96 well flat--
bor@rrﬁ’éjc?: tESué eﬂgé‘fen?lﬁ Eﬂ?bstaﬂo “‘P@ﬁ%ﬁ/ 9 s8cpley were repared

er roun 0SOMNne 1y sel ection. [00242 .
- by ditutingdie pok @gmmﬁagésm\s me@um playveedwiliratigndprough a 0.22

uM fi gflte %glal qu%edlghbSWs%f'ﬁnfégﬁ% ?ﬂa drdyy m@%@%%%'cﬁlunon

Ie chain

platép pCew t:bﬁtaimlhgl wislisSwe dea&ic.ewtta csmﬁl df&mnptaseﬁbllahmddoy 50 pi of -
These out&uts were also conmbjned-with riboso

- hurpag J-22. 440 Bg(mbin 2RRAYNSSiumM), AN wetg faery BEURBIscLar 4 hours

at d7'°ér.ﬁr5%soolheonwbl @éh@ﬁ{dlm@mwé aldr@anE elis @ithehalone orin - -

’ round of ribosone displ ay together. with the outputs
_mefpﬂ'@ﬁ@'?(?ﬁaof ROM@/mbieMaR Ibifidge di splay, were

C@@B?f&e‘ﬂ" ﬁrgllfgpﬁlcm-\l\%%t éétefdrmﬂéqﬁdélﬂﬂﬁ df'?_'@)e;ﬂ% Alamar
hi'eve usi ng c one speci-f prinmers and
Blue\(SIemtepr toyveRER dilowaddoy ineutsaitibn for 5 hours + 30 mins at 37°C in
5% CO,. Plates were mixed by gentle tapping to ensure even signal throughout
fhe wells béfore measurement of fluorescence (excitation=560 nM, emission=590
‘nM) ECso and ICso values were estimated using four-parameter |OQISUC curve
futtmg (Graphpad Prism 2 Software) and were used to rank anhbodles Sample

potency data for optimized scFvs and IgGs are shown in Table 6.
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reconbi nation libraries.

bio.lL-22 HF continued in
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The scFv regions of sel eeCT@S2007/004692

outputs were directionally cloned into pCANTAB6 for
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Exmlelmck?@rmlmmg hour at roomtenperature with 2%

. or?@ )2 oA@&@gn‘éEtcméf rWQ?%argh{&ﬁggs GRld used to identify the -

Ium contal ni ng an recep or
nearespgermliias saduedcafor theddamysandlighinthgin odieact.claneide

Ap;.sf.lii: r\ag? %g%%ﬂg%gg&ffegﬁég? %gﬁ@%t%ﬁd??d gﬁé Ijeke% ﬁﬁﬂé(ﬁecpesm

. tecBhiquiesokithitloe BppRpridite njGtagehid pnm& Midatiom of skquences was
confirmed by sequence analysis. The sequences for the germiined clones and

ernari o
b% g(PBS/O
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of27o:f107. 5 nM-
L7 ui""l' ) T
oL bl ack

1O r'ead
I:h The

calculate the
\qbe79+15*
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y%? 40
e

For
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T

their scFv and Vi and V, domains are shown in Table 7. Purified scFv from the
germlined parent clones were tested in the biotinylated IL-22 binding IL-22 .
receptor complex competition assay as described earlier, in order to establish the
cléne potency as meaéured'by ICso values in the assay. Results are summarized
in Table 8. | | | |
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washed plates, and incubated for 1.5 hours at room

tenperature. Plates were washed 3 tinmes in PBST, then
woiotimg48f bio. 1 L-22H F to the |L-22 recept or PCTUISPIOEK04692

was detected with Europium Streptavidin and the

DELFI A(r) reagent kit (PerkinEl nmer). Tinme Resol ved

Fl uorescence was neasured using a Victor 2TM Pl ate

Reader (Perkin Elnmer). [00248] Purified scFv from

positive clones identified fromthe screening were

tested in the DELFIA IL-22 receptor conpl ex

TaisiC AL A ASRPInE Riuctsoifde §8§u%?(8éé€eof Wtainbr%,t[ ﬂ;ﬁgﬁla‘?ﬁs, Fyv, and

v concentrations was used I r to esta
CDR=otGenuliped dmiipodie it 0n e GILYS, GRS, £IL6S, GIL68GILI2,

y esults are shown in Figure 2. Fourteen
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[00251 ] Cell proliferation was detected by the
addition of 20 | of Alamar Blue (Serotec) to wells,
woabd7awed3 by i ncubation for 5 hours 30 m ns arPCBT8200M004692
5% CO2. Plates were m xed by gentle tapping to ensure
even signal throughout the wells before neasurenent
of fluorescence (excitation=560 nM em ssi on=590
nM .. EC50 and |1 C50 val ues were estimted using
four-paraneter logistic curve fitting (G aphpad Prism
2 Software) and were used to rank anti bodi es. Sanpl e
TametmcmrﬁmbaA&eraerNumgo@i@eS@E Feriitd ¢ a%evg»rbemm@ Fv, and
le 6. 74 WD 2007/ 100643 PCT USZOO?/ 004692
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212 Ré@@%ﬁwa ‘AB6EbE (H1E6ED5 1 G54 A081 2456 B063 6356 (B56A16368D04
18666 12710 |B6GBOG sGhb6Y sk60 7|128» 1/66G05| Bolr58| @40
977, 37PAXNG |NJ:E508 | NGBS |1hidas [ONGEED| kDESS| 104890/ | 187

U AT P e e

* jalsag_ diesa Ve cNozsmq ae0:588I |eNd:eFT |[odo:666 DROBB3 hed:6bQ{BO:619

Ex e B S B A PN OGS SR P 264 FNBVGOZ 0:620
si x_parent cl e e £o S SRt T iy TR | neare P )
gell MRi nel Aeqaves3f|d¥O:sdiel M@Bapy| PiE67 | YASST NHPROD| NOB21 | -
eathECToNR AR NGES RSB0 NS s8] RoBBs PnERb Y No622
standard]l sitd diredted nmutagenesis __tkchnigbes wih

t hg LAppr ppt i Ot dﬁ%ﬁﬁ% '}!fPPfri‘er%‘?ﬁ%tﬁPif’%h yp:605 | NO:623

S eqgNCEFANEY NO&18 | Ns 3830 5 55C NG EFE| RDB6Y T NO606 ITRO:624
seq vencek forl the dermi d cl odhes an thelr scEVY and

VH{&Ad L AUordiHE 7 4iPsRoMOPT? [THRFE [PNOBER | NPER7 $ DRP2S
f r g TNe[ DIRT|TRG318] NBw3eN NCEENERCBRT FNDB80 FNoi60s | We:626 |

bi dliL-22 lhindi IL-2b
L DNA | NOBTS | NO:37 ["NO®B58 | NO:573 | NOBo1 | NO:609 | NO:627
ScF, | DNA | NO®520 | NO38 | NO56 | NO:574 | NOB92 | NO:610 | NO628
H1 DNA | NO:521 | NO539 | NO:557 | NO:575 | NO:593 | NO:611 | NO:629
H2 BNA | NO®B23 | NOB40 | NOB58 NO®76 | NO:594 | NO612 | NO:630
W3 | DNA | NO®23 | NOB41 | NOS59 | NOE77 | NOE85 | NO613 | NOBaT
L1 DNA | NO:524 | NO:542 | NO:560 | NO:578 | NO:596 | NO:614 | NO:632
L2 DNA | NO525 | NOB43 | NOB61 | NOB79 | NOBG7 | NOB15 NO®33 | -
13 BNA | NO526 NO:544 | NO:562 | NO:580 | NO:598 | NO616 Nd:e§4
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receptor conplex conpetition assay as descri bed
earlier, in order to establish the clone potency as
worewuoed3 by | C50 val ues in the assay. Resul t SPATAIS2007/004692
summari zed in Table 8. 75 WD 2007/100643
PCT/ US2007/ 004692 Table 7A: Am no Acid and Nucl eoti de
Sequences of VH and VL Donai ns, Fv, and CDRs of
Germined Anti bodies (G L01, dL16,.d L45, d L60,
G L68, A L92, 062A09, and 087B03) Region Type 4 LO1
G L16 A L45 dL60 G L68 A L92 O62A09 087B03 SEQ ID
SEQ | D STapidsSERFVRoisRLiED oPERgEAnHR&Y bRdSREIRedVH
AA NO 365 NGO 383 NO 401 NO 419 437 NO 4 NO 473
'NO 491 \pargat n@r@@emmt»edbﬁa\@cmior mmmlmaw
NO 456 2 03
NO 421 ) 439 NO 45 : ¢ ' -
NO 386 .éﬂa‘i’ntl\dﬂbﬁé’ NO. 440 NO 4a8shp 476 NO 494 H2
AA NO 36 r 387 405 NO-423 NO-441 NGO 459 NO-447

NO. 495 NO: 370 Raress No 40Eullpaermiined 42
NO 460 -NQ27 AR INOT 37 NOr 407
NO. 425 NO. 44@"1% 61 ﬂghﬁg NO. 497 \E’i%A ) 372
NO: 390 NO 40BIING 426 N@4444 NO 462 NOIEA NO 498 |13

"AA NO 373—NG-391.NOIL409 NGO 427 NO- 445 NO-463-NO-491

NO 499 VH CRIL6®: 374 Mbrt2 N0 410 NGB NO 446
NG 464 NI buu NO 375 1 3 NO 41T
NG 229 NG 48 26 Noéﬁiéns NO 501 scid DNA NG 376

" UNO 394 NO 41G1U92 43) N98428 NO 466 NO#0841 NO 502 | HI
. ; 12 AN /IQ’I NOY 440 NO_AA7 NOY /18
.DNAE@? %}@"emi% P e heTias 1D 9P IKeP AR doscribed
abdVa. 4B SNk I%@é wéke teBd INQhe BaP8lIBDH I\%@Ilfé@tlon assay as
NQ 433 mg451 NO 469 NO 487 NO 505 L1

_ desgrbegabgyes 1 Anfippdg iCsyalugs Maoemmw@ experiment are
shm,m@ag@ NO: 399 NO 417 NO 435 NO 453 NO 471 NO 489
NO 507 L3 DNA NO 382 NO 400 NO.418 NO 436 NO 454
NO: P25k, mbmmuemeemezeohm@eenm GENEART North America

oo EFRGEA B85 Tl By AR, rs ey vere

- synimesized faeoplimized éxprebsidnds GHOGERIR, uﬁﬁgGENm@&ropnetary -

. . 356Al11, and 368D04) Region Type
, OPtﬁggggnﬁ:@gﬁgﬁ%MMS 355B06 355E04' 356A11 368D04
Table 9: IgG potéencies of germlined optimized
clones in the BaF3-IL-22R proliferation assay

Clone "Parent ICso0 (PM) of non- | ICsp (pM) of
o ' germlined IgG germlined IgG
087B03 GIL60 72+6 ' - 118x19
166B06 GlL68 109+16 16932
166G05 GiLes . 366+226™ 109231
356A11 GlL92 - ND . 53+5
355B06 GIL92 : ND 92+14
355E04 GIL92 ND 10014
354A08 GIL92 ND . | 79+15
062A09 . GiL16 ' 10823 unobtainable

*sample contained precipitate
ND= not determined
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SEQ ID SEQ ID SEQ ID SEQ ID SEQ ID SEQ ID SEQ ID VH -

AA NO 509 NO 527 NO 545 NO 563 NO 581 NO 599 NO 617
WEL007A000D 510 NO 528 NO 546 NO 564 NO 582 NO 800/US2007/004692

NO 618 scF" AA NO 511 NO 529 NO 547 NO 565 NO 583

NO 601 NO: 619 HL AA NO 512 NO 530 NO: 548 NO 566

NO 584 NO 602 NO 620 H2 AA NO 513 NO 531 NO 549

NO 567 NO 585 NO 603 NO-621 ' H3 AA NO 514 NO 532

NO 550 NO 568 NO 586 NO 604 NO 622 L1 AA NO 515

NO 533 NO: 551 NO 569 NO 587 NO 605 NO 623' L2 AA

P DDA 330 REEHO SABCAIGR froHT29

NO 571 NO 589 NO 607 NO 625
VH DNA M@IB18 NO 536 NO 554 NO 572 NO 590 NO 608

ol BBes I BOH mey™ Vet Rereml ) BsaoRe s Al avity to

blodk@heae- m:ﬁﬂ.QeNGBBE& séﬂreﬂm fiion SPN2 Nee b3 oOHNI@Oewtis were -

cool B BN A G AN A3 oo

DMEQ Arebilia WEM&U%W@%1 (D@uﬁmnll‘ﬂsbrﬁ&llm and Bdaptomycin + 2

S e o L R RS RS W S

kg RYOMER AR A0 MBS it e

seegiriey npediencivas remavegkiren HEA9 pells @éﬂmreﬂ@@eeob&raatand antibody
r conpetition assay,
Wer%\ﬁe S’iqn'&?ocee'ﬁ'”% Y_'gg%%ct%npet ition Parent clone . ’
aS Jep256FAft&n4 8 Moulkrs bf mdmiatibn ra @7°Gl Wit 53/.24:&02 nme}ﬁﬁm was .
A L16 441 381 gﬁ L60 511 G'_|L68 9 SS Kit
collegtedandg) sec Oy wias 69 éxsm (]35#3? ‘m%rgoassay i

(R&\ws?sﬂb%@ CH?%@F{O@?S&&dd?G gt@hﬂé@naﬁjﬂmur@ﬁ'fslﬂli&ﬁdns Results.
g were tested in'the BaF3-1L-22 proliferation assay -

are piesefiedrinfdaugndyve. Antibody | C50 val ues from a
ExdriBi¢ 16"Adtibbay Bl {8 8hddhfibits different species IL-22 .

[00257] Cross species reactivity of germlihed and non-germlined optimized -
antibodies were determined as follows: ELISA plates (Costar, Cat. #3590) were
coated overnight with 1 ng/ml of rat, mouse, or human IL.-22 or human IL-26 in
PBS buffer. Plates were washed with PBST buffer (0.05% Tween20 jn PBS) 3
times, then blocked with 1% BSA (Sigma A8918) / PBST for 1 hr.at RT. '
* Antibodies were added at 1 ug/ml, incubated 1 hr at 25°C. ‘fhe plates were
washed, then HRP-conjugated goat anti-human IgG antibody (Southern Biotech
Association, Cat. #2040-05) was added. The plates were incubated for 1 hour at .
25°C, then washed with PBST, and developed with TMB (KPL, Cat. #50-76-04).
Reaction was stopped with 0.18 M HS0,4, Plates were read at OD 450 nm. ‘ '
Results are presented in Figure 4. o

[00258] These _antibodiés were also evaluated in both the GROa cell assay
and BaF3-IL-22 proliferation assay. As shown in Tables 10(a) and 10(b), the
antnbodles blocked the activity of human, monkey, rat and mouse IL-22 S|gnalhng
'via a human IL-22 receptor 356A11 and 368D04 also demonstrated cross-

species reactivity against murine, rat, and monkey 1L-22 using real-time
biospecific interaction analysis (BIA), as discussed further in Example 11.
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shown in Table 9. [00254] Anti body sequences were then

sent to GENEART North Anerica (28 Kirk Bradden Rd.
wéaasd7/100@s ont o, ON, Canada MBY2E6), where theyP@®EUS2007/004692

synt hesi zed for optim zed expression in CHO cells

usi ng CENEART' s proprietary optimzation, algorithm

Table 9: 19gG potencies of germlined optim zed clones

in the BaF3-1L-22R proliferation assay C one Parent

IC50 (pM of non- 1C5D (PM O gernmlined IgG _

germined 1gG. 087803 G L60 726 11819 166B06:-d L68

10 guGREH Mible YGRS ILCPR attibosicEcarelingbly pateshiar ipeking other

ool 83 B BB B, O rove

repre8eApPIGyc@iied imeplVr eci pitate ND= not determined 78 -

WD 2007/ 100643 PCT,US2007/-004592 X EPTE SO AT i
ProfeiniD s | Puman lins. musine B2z, (At lga Hownkey 22
30600205 CRYB3EEEayS Vel $49.¢6! of ned | eesess| 8967

antibodyv's ability to il block the |lIl-22 | nd:

368004t | on| 1BEATHT29 cel 186.28729 cel|l28\wt2e c&84dQ in

. ot ur e PRt COf 8} nc.
coptip! i#35’95$§|3hig DVEM nEa e ( DVEM 1 Tgoh 2hs o100~
contidl 2n1  p¢nioss 80 n and| 388@FGonyci 1) 1OEB7. 1R G14bQAhe)

at 5 x-104/ wel | —10-pgl-m—H—22—was—xetd—wth
serially diluted antibody in DVEM nedi um and
nggb@é@ﬁésre $6(bgi NL2 adiitéadiad alfe highlppotent feebliicking other

edi um was renoved from HT29 cells andqg){re- m xec{/.llL- 22h .
spegies eillras shawninifeddar 3 cell based assay ygte; | Values shown
rep@s%hrn?gggov |[,QQ$,E§M_After 48 hours of incubation at 37C

W tn 0 L e

Lumwas collected and. secrefed GROa.
“Pratein 83t ed hwrnag IHungrmarne ILrddngaat By2Ri ¢ -| mepkey IL-22
-Systens, C DGROO),| according to the manufacturer's
di recti ong.”"Resul ts. ]

=2

356A11 3.57 253 10.69 258
368D04 363 - |1.47 12.07 3.87
control 1| 6.40 5-6 2737 7.18
control2 | 20498 = | 1033.26 2500.00 | 134.27

EXampie 11: Comparison of Binding Kinétic’s Between Rat Anti-IL-22
' Monoeclonal Antibodies and Human Anti-IL-22 Monoclonal
Antibodies .
[00261] The binding kinetics of human, monoclonal anti-iIL-22 antibodies -
(356A11 and 368DO4)' and rat, monoclonal anti-IL-22 antibodies (P3/3 (Ab-02)
‘and P3/2 (Ab-04) from WO 2005/000897 and WO 02/068476) to human IL-22
| were evaluated by real-time‘biospecific interactioﬁ ahélysis (BIA) using surface
plasmon.resonance teéhnology.

- [00262] To prepare the biosensor surface for the rat monoclonal antibodies,
Protein A/G (Piérce #21186, Rockford, IL) waé immobilized onto a research-grade
carboxymethyl dexi;an chip (CM5) using amine coupling. The surface was
activated with EDC/NHS. The protein A/G was injected at a concentration of 50
pg/mi in sodium acetate buffer (pH 4.0). The.immobi[ization was done using the
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are presented in Figure 3. . Exanple 10: Anti body
binds to and inhibits different species |L-22 .
wpQOPZAAY64&r 0SS species reactivity of gern i nedramaS2007/004692

non-germ ined optimzed antibodies were determ ned as
follows: ELISA plates (Costar, Cat. #3590) were

coated overnight with 1 .g/m of rat, nouse, or human

I L-22 or human IL-26 in PBS buffer. Plates were

washed wi th PBST buffer (0.05% Tween20 in PBS) 3

times, then blocked with 1 % BSA- (Si gma- A8918) / PBST

for 1 Psg t-RT. . . Anti bodi'es were' added at 1
wizarg fBaiSouith afip fr30bE Ushiordha Peteii AL, @ernémmg Retivated

t IR0
OB OIS ', 00 RGO AR G

uspd asca referenGensuiage to correct Imltnullateframl@e index, matrheelfects, and

nog"Ss'&{é_fFi_ ok dﬂ{bd *?‘ﬁéﬁeée%ﬂﬁ iéﬂéc{.‘ gé%@g@\%ﬁtl‘?vg@%s Yyerp gated with the

React
CﬂPlLatr@smmle edbtheatt ﬁ{bdtﬁﬂomnhantlﬁedldst Abd2apd &e04 edhich bind :

' These anti.bodj re also. .
to pIbIBlrENG e 6RTIHY BRI Bl eALS sUfe Bypfiaating o ot a
1uptml scﬂle?ﬁm Me?s%mﬁem\tﬁamuwdeetm tﬁetﬂ»@ta;enht@(ai% ﬂmipomt
ant | S oC e acti vl 0 u
apﬁ{ém@* 'Y?P oS campleiino ol A0 Bleptiariuas used to
repres@at fRCamoaht oBﬁ@é\élé bBOAd368D04 al so denonstrat ed

cro? Specl es react|V|ty agalnst murine, rat
and ﬁ%ﬁ@éﬂ 19 eremresthﬁdm?wsqnwacs.fesﬁ&hwman monocional

_ant c
o008 AR08 s S EEISFON S b conv
antibody wereg dmnohitized OntCLazeseaﬂChmmdes:aabexmgthw dextran chip

(Cm §n Q%‘éﬂa?‘g lé'n’i‘igeas &Lgﬁlngpemee&l@éee bva%%}cqi%af'elf%h'ébC/NHS

ase ste ues s
Theagandging ahtibodies| were lr‘ljequ:i aPactaricent@tionrafi pgAaldn sodium

j 7 22 m)nk L-22 356A11 123. 64 . '
ace Bk g £.8), BsmeaplSiied dlouns e plocked bitn 1.0
ettiewlddine (pHBLO). 1TRS Hrstdlod e Bdvat it dbds 34@idi@nce surface to
__con {ol 1%55.80 .3399. 79 10697.17 1459. 27 [OgZGO
cof 3 te% i felratvendax; weteSTasts. AR peraliic Birfing. The
sebbeg, kzhnc ahdesurts Pew €slisPivetd-c8atedSwith N chptdrligy ﬁ@i‘é’cme ,

cel | d assay system Val ues shown repr esent

val 126 FWAIP’\O& NG ArPhsRiHtioNs ofiuma Re22at .399 100, 50, 25,
1218;624, 3.508ke¥nblo AR ec?r?centratlpns were injected in triplicates at a flow

- . rate of 30 pl per minute for 3 minutes and the amount of bound material as a
function of time was recorded as sensorgrams. The dissociation phase was
monltored in HBS/EP buffer for 10 minutes at the same flow rate followed by a 5
Ml injection of 0.1% TFA and a 5 pl injection of glycme. pH 1.5 to regenerate a fully
active capturing surface. |

~ [00265] For 356A11 and 368D04, solutions of human IL-22 at 400, 200, .
100, 50, 25, 12.5, 6.25 and 0 nM were injected in triplicates at a flow rate of 100 pl
per minute (high flow to avoid non specmc binding) for 3 minutes, and the amount
of bound material as a function of time was recorded as sensorgrams. The
dlssocuetlon_ phase was monitored in HBS/EP buffer for 60 minutes at the sameé

flow rate followed by two 5 ul injeetiqns of glycine pH 1.5 to regenerate a fully
active capturing surface.
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356A1.1 3.57 2.53 10.69 2:58 368D04 3.63 1.47 12.07

3.87 control 1 6.40 5-6 27.37 7.18 control 2 204.98
wQQeB/18642500. 00 134. 27 Exanpl e 11: Conpari sonPof/us2007/004692

Bi ndi ng Kinetics Between Rat Anti=i L-22 Monocl ona

Anti bodi es and Human Anti-IL-22 Mnoclonal Antibodies

[ 00261] The binding kinetics of human, nonocl ona

anti-l L-22. antibodies (356A1 1 and 368D04) and rat,

nonocl onal anti-IL-22 anti bodies (P3/3 (Ab-02) and

P3/2 (Ab 04) fron1wo 2005/ 000897 and WO 02/068476) to

re eval uated by real -tine biospeci

i nttgpaéﬁl oﬁ" &H&ﬁts?sq@e(fmmtsmrﬁgd%ﬁ phee-S 'aéﬂ%ﬁ/EP buffer.-
auaﬁﬁaﬁamrtaréaf@ eTe sub%gﬁa?c] foT%a@h%s%rgﬂ&% RsAREASPHle

surface for the rat nonocl-onal antibodies, Proteln
refese@ingi dnconkpl esperimets theifirst injegken can@ined betiennt o

ar f

2160887 Findidiitie AAE I B rod BXIPRIEN R did P Lotiare 3.0.2.
applied/tbidS] : TTimeded. oﬂ'lae rapﬁ’a(rbmhﬂssoq:mh@&dKa)tamd association (Kz) rate

(o entrati i n sodi um.acet aj,e buffer .
congfilis Wire' atublec Horf e RonRoRale thlig%Sbr i SHicamms using
a gldbaPaRZ 1Y) 6TRe BfiHilySHHETANRAST IR n‘X/eé@tftiFi{)rt betvwieenr aftibody and

rotein e

f 3000 f h
analiwere ROy aBR romu e BRehk Sategarstans tl Biealgring framuiae:
Kp éntl A Qwhdraexd id file a.bge%llagbh cORStariiSARY ﬁ% axrﬁ(dems;@ Kais

surf aceto correct_for bu r ef ractlvel nHI‘IX

the gssegiptionganstain - Hirebinding Batadfaif\b- @R@%&Bn@i“ afe spmmarized
in TaMfed ‘P"l‘ﬁ\téhﬁﬁ W, ofld 5'”Wﬁﬁd?%$%§\§(ﬁ1gséﬁ sggi’.‘)gf#'aﬁr‘eng

nol ecul e rat nmonocl o ant i
sumpmagizediniTebledil8d to protein A G were captured ont o
ot gi ' of a. 1 -
Tati.0 RifdS Sadiicieftioptne InEfdcip pehen? 2 - 1

basel i nehamartlihez.':bahdtanti—th.pzz MIbad@IsyAﬁ@Qsmmbnds
after cﬁjél ng Ab-02 or Ab-04 injection was used to
represen the -anount of |igand bound. [00263] To
prepare [t he hbwogensgr surdeez for|the Amo®n no

anti bodi es,kthgq Human clonpl gniirbegy (

or 368 A/ or cont riol anti hndy aere nmmobili

a resear|ch-grade carlboxynethyl dektran chip ([CVb) .
Ptmumg/&t andh?&jE-am ne coup45i Eg3 The s’ifsE@5was 1.23E-03 . |

| Talﬂb“h‘B“ a%“a C%&?I on O#Idc?h OP# EJI'IHM(#]HE il )

I nj ected I n_SO
acetate |buffer (pH §. Remalnlng a¢ti vat ed
d‘C ked, Wihd) L M(‘lls)

nocl Abh®4d

B56AL (4

ed nnt Q

D

gr oups

Mlbody KA (1/M) | KD (M) Chi2

~ Ab-02

- 2.78 E+05

1 .45 E-03

1.92 E+08

5.22 E-08

0.49

Ab-04

5.15 E+05

1.23 E-03

4.22 E+08B

2.38E-09

0.563

Table 12. Ki.netic data of human monoclonal antibodies for human !L—22

. Antibody

Ka (1/Ms)

Kd(1/s)

KA (1/M)

KD (M)

Chi2

356A11

7.91 E+04

4,27 E-06

1.85 E+10

5.40 E-11

0.223

368D04

- 1.89 E-+05

2.50 E-05

7.56 E+09

1.32 E-10

0.298

[00268] These results show that the human monoclonal anti-IL-22
antibodies of this invention have a significantly higher affinity for human IL-22 than
the rat monoclonal anti-IL-22 antibodies Ab-02 and Ab-04, described in WO
2005/000897 and WO 02/068476 as having the ability to neutralize human IL-22.
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et hanol am ne (pH 8.0). The first flow cell was used as

a reference surface to correct for bulk refractive
wonadexeoaat ri x effects, and non-specific bi ndi RQT/USE®7/004692

second, third, and fourth flow cells were coated with

the capturing nol ecule. [00264] For Ab-02 and Ab-04,

solutions of human IL-22 at 300, 100, 50, 25, 12.5,

6.4, 3.2, 1.6 and 0 nM concentrations were injected.

intriplicates at a flow rate of 30 pl per mnute for

3 mnutes and the amount of bound material as a

Spegiﬁ&%m/ Qﬂe%s&é&&tudﬁ%oh@@m ded56A138Rs! §4@% 10Thed or.0.054 nM)
I SsocCi ati on phase was nonitored, i n HBS/ EP bu

for gman Autedsisaaprrasinaiel 10091¢e!gand gareiean AP-19 %grﬁﬂter than the R
dlséogla?‘@‘h;qhs?én& JAd-02 g@ L 8 5 R0 Moy fardl XBLOWE(K, =

O regenerate LI fy active capturing

2.38 unan"dm or[ DB8a1N), Fespasibvely.1 Similarhes SI68P %Hﬂwﬁ A2 %10 M br

o T g s e o man

IL-22 t@n@nFAb OgﬁndgAmm& relspebtivelpwThe kinding promeqoefcii&%kﬂ and
: ng) for 3 mnute t he anou
s680ter Pk B s AL ee RS g dhaf §fiinen 1L-22 (cata.

'notgﬁamggrarrs The dissociation phase was monitored in
HBS/ E

buffer for 60 tes at_th
FollPoREEl By biesino ApacH|cdias of d5aAT LAPR ARSI Wik flso

vl ERTATEEI Aty 6150, e s sty i -1,

huraap #:-11 8e humarHe2@oheman 124 haiman HsEBAp mum%!wﬁ? human
|FnP&§@koﬂ{ananﬁﬁfw§gab§%t URSEnpubt Facted -for each .

Sensor gram usin erenC| ng. In control
Exmp@e i2em Vivd Ha‘li Life oanmemmaz entibbodies:

L0 A08Y oLt P Prihlhaal 2 BbRoaqBLKF &b ieiion have jopo in vivo

" halff f\ﬁésaﬂpar@iﬁmﬂlessmluatwm-c(lf(tdfp afrimbth SE6A 1t ardh 3685)})4 in DBA/1
rate - ant s_wer

t d f
miceliyee FORe SERSBFGPA A TUE P SEOLF B BEAF] of gBeno4 (16
moMtf wid haiinisfeaaatinasedonth tmowarqtmm bENeV8B6A11 and

antlbodé and analyte were ca Iatﬁfﬁfromthe ki netlcI G1
3650394 apy @@l@ﬁt\«e!ﬁjd?\\@@t%m %%UH@ quce ugiga pyman g

EL@ he't é<|%o'u?sé§18f §5§R?? lafldl FBBOONSEAIth co’h&dnﬁétlens are

ere he associ ati on constant
shcmfm]m Riguies 4 1f»°oanm ofharPd< perametars of GoRA1 z%'&c} SpgD04 are
su%@%}déﬁ tﬁ’eé\‘%lé]ls%elbruﬁ bi ndi ng data for 356A11 and

summari zed 1n Table 12. Table 11A. Kinetic
par 082741 Table 18hPK Rarameatesroibia3fh and 368004 22

and anti—pige At hRpdEs ARSRATT AT~ 04368004
AUC (ng.hr/mL) |~ 57273471 54052982
~'Cmax (ng/mL) 169854 ' 177161
Tmax (hr) . 48 , 24
1172 (hn) 192 206
t1/2(days) 8 ' 8.6

Example 13: Treatment of Arthritis
[00272] Arthritis is a disease characterized by mflammatlon in the joints.
" Rheumatoid Arthritis (RA) is the most frequent form of arthritis, involving

inflammation of connective tissue and the synovial membrane, a membrane that
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Ab- 02 Ab-02 Ab-04 Ab-04 ka (M's 1) kd (S-1) ka (M's

1) kd (S-') Protein VG 2.78 E+05 ' 1.45 E-03 5.15
wa20E/100:323 E-03 Table 11 B. Kinetic data of raCT/US2007/004692

nonocl onal antibodies for human I1L-22 Anti body Ka

(1/M5) Kd(1l/s) KA (1/M KD (M Chi2 Ab-02 . 2.78 E+05

1.45 E-03 1.92 E+08 5.22 E-08 0.49 Ab-04 5.15 E+05

1.23 E-03 4.22 E+08 2.38E-09 0.53 Table 12. Kinetic

data of human nonocl onal anti bodi es for human | L-22

Anti body Ka (1/Ms) Kd(1/s) KA (11M KD (M Chi2

. 356A11 7.91 E+04 4.27 E-06 1. 85 F+ - E-
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22Ruis theteicteyl imeynavialifibyoblasts uT reatmant pf snoyial tibrobigstgyyith IL-

/ / 9 T - i -
22 R0Est MhF Prod o e MERBCIE o PRI rbtein e ICP as well
as gener@l Gfstabdlic activity (hkexeohi) H- epal. $20Qpr Asthritis &heum. 52:1037-
46 1000-fold and nore than-40-fold greater than the =
)di ssoci ation constants of Ab-02 (KD = 5.22.x 10.8 M or

C B2 [om7gmcLl-ag-i9éﬁséfm:|:éﬂm3x% ggzﬁt&h@ellifm m@i Syh%vii/ll -
respectively. Simlarl / = 1. "
 megibiags e membRB. LR Heneiney HHDAR dPAHRgH ke
' Afpiphit Dhego,! retisolaféd fdm -
B o o o oL o5 o SBOAT
synpuiz| dissuss i rhevmatsit yihriismatients HAAPEOING iot swiggy- HFLS
_are[s%gyégt]‘l \/ﬁiﬂ\eﬁgﬁag_cﬂ_-éﬁ‘f@rm hodrs, Mﬁeség%ﬁﬁﬁm are removed

nlngseC|_|C|t|esof .a
andsted forchkembkines ciokinesdmhBLEBA. IIn22t williincrease HFLS

s RIS A, b PR e o
anduan ThestdchdroRimes! drid eytokines dvenfavoviririk the( ddtta pnomote ‘
35000, BB Aot B 1 e b in e
joirR8icabealiasy 10f22 BRatantRnés Mlldhavatibargd RAVi vo  hal f -
lives. For exanple, the in vivo half |ife of _otr} miotoms in
356[@9%%\&!‘63@@%@%@8%@“ Ihr2 apHlody &?"Ug'%‘i‘ e symp
colf PR Bkl rirfinis (CIAPWASSxethinll ising ¥ 666AaN ARESEBD04
antibodies. CIA is the standard mouse and rat model for studying rheumatoid
arthritis, see e.g., Holmdahl et al., (2002) Ageing Res. Rev., 1:135. On day O,
male DBA/1 (Jackson Laboratdry, Bar Harbor, Maine) mice were ihjected
subcutaneously in the base of the tail with 100 pg of bovine Collagen Type I
(Chondrex, Redmond, WAj in complete Freund’s adjuvant, and on day 21, the
mice were boosted with 100 ug of bovine Collagen Type Il in inéo'mplete Freund's
adjuvant. - ‘ - - ‘

' [00275] Mice wére monitored at least two times a week for disea;é .
progression. The disease severity was scored using gross péw evaluation as
follows: 0 = no swelling, 1 = 1 to 2 swollen digits or swollen ankle, 2 = more than 2 *-
sWolIen digits'or mild paw sWeIIing, 3 = extensive paw swelling, and 4 = ankylosis
of paw. Mice injected with an isotype control antibody after the collagen injections
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ng/ kg) was admi ni stered intraperitoneally to DBA/ 1

m ce. The 356A1 1 and 368D04 anti bodi es were detected
wonowaoveasf rom the m ce using a hunan 1gGl ELPSAUST0€/004692

time courses of 356A1 1 and 368D04 serum

concentrations are shown in Figures 11 A and B. The

PK paraneters of 356A1 1 and 368D04 are summarized in

the Table 13 bel ow. [00271] Table 13. PK Paraneters of

3536A11 and 368D04 PK Paraneter 356Al11 .368D04 AUC

(ng. hr/m.) 57273471 54052982 'Cmax (ng/nmL) 169854

17716 192..1 - : :
orod 4 ond BBl 1Bt TRyt o Sovpbe
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e e Py "33 VD 2007/ 100643 PCT/ L2007 00469
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o r{@reg?glavpapﬁ% dosgs of 3pBAH oa@d/ﬁg%gg ‘N%ﬁ?o?‘éél%aédr ehhe
tredt gnltt)§ 6@38%&1 Heyr 368064 @ik hGﬁ{ﬁg@‘Ez‘uﬂpis@ﬁyp‘eﬂééhﬂr@l%thody)
one I'L-22 and | L-22R protein and/o

werernan@zted mtherai @%egftbei raicednihe Areaifmgmt @r@@ﬁéd 3 disgase severity
sco?é( B?\é! lag?! 1°plsﬁt§§fm¢>5%f & r&?rﬁlrﬂst red g?&%@@frb&uenwes every

N+ synovi a S an sone
otheadap,pdmgaea week, orltvice2d Raek, deddbeadicerwesenoipinidored for disease

ot A oGS FhoPh e Yo Y A S50ART 5 bler

sgrﬁih?@igﬂglt bromkétdmrogfeﬁ(sﬁ(meﬂﬁlmnﬁjltlﬂe MIZGSO&SSWE imFigures
ahol i c ivi euchi

1258, 13, 018 i Py SERrE BIA Stilied (Fiobfe 33:D), dgging with 8

mgtl&J ShiUgEA T $ e%f’;ﬁéihé?@a@ehhéwfthamﬁéBSﬁb(m ‘D\antbody consistently

br ane, the nenb nbr ane t hat Ilnesthe oints {m
bloemﬁ gifease-RIPRESSSIOM, M@cwage %%eﬁurpﬂsmg y, twice weekly

andqepéh dKNAobimd with 838g K of 356A1 § N Sdoidiffigient in multiple

novi al tissues of rhelmatoid arthritis patients
Studlﬁ?@etpgﬁi@hlgcﬁbiMb'OslhrCQé?@Ge PIIIresSIgRASSNOWR & qurﬁs 14-15, 41,
an&‘ﬂgﬂr‘Bl L-22 for 48 hours, and the supernatants are
renoved and tested for chenDklnes and cyt oki nes by
ELI [8@2717]ir2 thenfitst GlAcstady withFB8BDe4 dadminjatesed every other day at

16 SEL8"), 1 WPEp Bl ol RO (300, SEHLRRAG 8 ma ko
of 388D B4 oneianwekk uamhultlplepstudmatsemgmﬁcantly blocked dusease :
progression as shown in Figures 46A-C.

[00278] The human anti IL-22 antibody’s ability. to S|gn|f|cantly block
disease progression when administered once a week in the CIA model indicates
 that the antibody could be administered with a similar dosing frequency, or an ‘ .
even further extended dosing frequency, such és once every two weeks, when .
administered in humans. . B

[00279] Treatment effects of the anti-IL-22 antibody were also evaluated by
histopathological analysis of the paws. At the end of the study, animals were
euthanized, paws were harvested and fixed with 10% formalin for histology,'
decalcified, and embedded in paraffin for sectioning and standard H&E staining.
The paws were scored on a 5-grade scoring method (0-4) to characterize intenéity
and extent of arthritis. Inflammatory infilitrates were used for scoring in addition to

other changes related to the inflammation, such as- pannus formation, fibrous of
: 85



i nfl anmmati on through a nunber of activities, and
i ncreased concentrations in the joints caused by
woObke®2Aoeacer bat es i nflammati on and RA. [ 00274PCThis2007/004692
ability of human anti IL-22 antibody to aneliorate
synptons in collagen induced arthritis (ClA was
exam ned using the 356A1 1 and 368D04 antibodies. CIA
is the standard nouse and rat nodel for studying
rheumatoid arthritis, see e.g., Holndahl et al.,
(2002) Ageing Res. Rev., 1:135. On day 0, nuale DBA/1
(Jacks n_Labor at or rbor, Maine) mce wer
el SR SRR i e 08 oAV o B e
deéi@@ctlcﬁw Olﬁhslﬂﬂbg? Qraabs QG#@ dBiegnihkbd Usihg RskidinNgs Beﬂiﬂmdual paws:

in con&ete Fr eund adj uvant, and on day 21, the

NA@&O{A@P@ abpermal @ﬁcqwedg 1c§"w\ﬁprf80@6ratag%nmﬂ99éo
mdderafe; '3“5%&%?* o STh@ﬂtét'e{Bcha Eﬂ@@?@ﬂ thMtﬁ@ré{&’Lﬁnc

moni t or e east two tines a we di sease - .
admirgiratien ohtheTaetldL«é?éaa@tlsz arqﬂnawnsod?lgdraw%»F 42A-C, 43,
3PS pP ANy I
anq 4%%\ 9 3‘& %%ﬂéslg\g: fi\gni ghﬁ?égﬂgw b gp}]rjﬂsfenng
358A‘| 1 1 smmidlmpiechtgdves mnetbﬂa«bqbaynmmhblm@ollagen mduced arthrms m

il SRR PR NS buing sttt Svan AT Sou BmBRE i Miitiple

stuciidd aMordle&sQ/mméms%f SNagdRihd066d arthritis in mice. Figures 47A-
PCT/ US2007/ 004692 progressi vely devel oped di sease.

*Treatnment with either 356A11 or 368D04 significantly-
' ed P@é@'lﬁ@@&ﬁno@i%n@ﬁda@ﬁoloﬁm eviaRESsioRs! Bens bidiraétion in

i nvestigators not “know whi ch ani mal group
trea@%mr@jwmaéw gxamiees. Athe endof the stugy, RV WEES fixed in a

g POSHio Hl XY=l ISR 00 wErE e A = EEX b B Bpine. The
Faxitnoanproyidesi kighyesolatinnpotayaradidagraphs, ard éhe-high awgmﬂcatuon

f .t tr u
ool e los N E8 b dinG s RRERes. HHPaRflpdagioararhs
conekated withi mlealegioes paay ewlsgtlbﬁcygemé gscj ﬁhma/(eyi that treatment with
ong Wi ce and the mjce were. .
anfi 2o alborPiaven st boF GissulEficn s Kemprietip gpiment with the
:sowﬂdﬁeontiblcﬂnﬁb@ dies noPShSRANLL every Ot her day o
ca t1y bl ocked progression_of in multip
Exaniledd: aDetkbshion Af RepurL-22 by BLISA anghincrgagel detection of -

Four separsﬂranﬂw:&t H VAo With356A1 1 #Asinedtest | ng
with 8 ng kg' of 356A1 1 every other day,.show that

t he Q?%Gf@:ljal nt i bod consi st ent | é bl ocked .di sease

pr oéé5 R F3ie H&e igction@f ALirri@Ene SXPHrSIOM GRS only been
reﬂomezfamehhwx [RDEI. EWGIh tf«l@eELbSN'ﬁés&ﬁbé’u bBigw, rnz 39is néfdetected -

356A1 was al so sufficient in nmulti studi es to

in GoTCR NG havseisapyetash thoualh.dbal s BL ISAqiwa the detéction
of fi- Sﬂﬁﬁﬂ'nelérré@ahéﬁ of arthritic mice. Furthermore, administration of the

. 366A11 antibody enables the detection of IL-22 at ten-fold higher levels. The

- 356A11 antibody at the doses given sequesters the cytokine, thus neutralizing its
activity as shown in prior examples. With the circulation of this antibody within the
* blood stream, the antibody-sequestered IL-22 is now detected at higher levels -
with this ELISA. This is due to the unique and distinct epitopes of the capture _and‘
detector antibodies that constitute this miL-22 ELISA.- This ELISA detects IL-
22/356A11, IL-22BP/IL-22, IL-22BP/356A11/IL-22 and naked IL-22, equivalently.
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and 44A-B. [00277] In the first CIA study with 368D04

(adm ni stered every other day at 16 ng kg'), little
wonroetaoedsdi cacy was observed. However, adm ni sPETiUSZN08/004692

ng kg'l of 368D04 once a week in nultiple studies

significantly bl ocked di sease progression as shown in

Fi gures 46A-C. [00278] The human anti |L-22 antibody's

ability to significantly bl ock disease progression

when admi ni stered once a week in the Cl A node

indicates that the antibody could be adm ni stered

Wi :[bo%s d] 19 thalcaheking the mneagmesmsamssm/prew@usm (Example
ext ende

13) yRREC Mg weaB Heatead BVely othen die i 16 Mgy o S56A11
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eva I st opat ogl ca ana ysis of the paws.
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anctabmﬁinhd 9513/%@% a t?ééﬁ@@élhfﬁﬁnoqﬂpg%@%w &pﬁg@%r@mugated =
to %&ﬁ%l d a H‘Ehé’ géé‘élé aoc.fietgﬁfi'bl’{ 'a%ébd?a\ﬁﬁterd%m& incubating

norna | Sscovere t o npder at
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whig#"uSt o o t | rﬁﬁ{égﬁgﬁﬁg@rﬂf (x Ih‘é plﬂﬁi@nrt‘ 'aﬁHﬁé‘b'u%ﬂtufnable

w.tﬂ@ﬂsn‘ectmdfoméﬁer waisch dtied, Ehcdhatedcamd ihe nﬂageuweghed After the :

fingl feuaticn wit B 8MSwed By aadifih 01 Blifled s 32 Srokmtne

eni é\lﬁ@ﬁba’ﬁtlcfﬁf labls8ridhce Was meé&umhaartlzgao mhmmngaesper@rometer
every ot her day, at mul ti

AGTGIVEY: A76) 9%@&“@%%‘% Srbley Paa‘éwpﬁnffﬁdg‘é?ak is distinct *
, froﬁfﬁw@féddt%dti&o@y%tyﬁé O&h ?ﬁ’%#%ﬁm&éatb@%&@hdhw adﬁbédwmat binds

"“to histopathol ogi cal eval uations, bone destr uguéy
. to nat éa62a antiaedyzanalse becessthe Wsing this sapAwId we
'deQBHgﬁaté@W\sat‘fﬁé %df:iit?b‘?\dof' nﬂcﬁsaélﬁ’d 8hfduril8 oF kitRer ANNK-22BP and/or

pictures were taken with a Faxitron machine. The

356m%1 toss mateffest the bty idelast pdixed sancaniatiograigyrine IL-22..
‘Th%r%ug}fgﬁé %e’ﬁ%&& £ aieRfiL- ZQQﬁi‘ﬁé sbhymRifMicdasiter an Ip LPS .

ance I ng pertormance e Faxitron radiographs
.injection. .
[00284] When CIA mice were administéred the 356A11 antibody, as '
indicated above, IL-22 was detected in the serum at levels ranging from about 1
- ng/mL to ébo'ut 9 ng/mL. See Figure 17. Conversely, the arthritic mice in the
control treatment group, receiving a Hpman IgG 1A isotype control antibody,
recorded significantly lower in vivo levels of IL-22 (less than 1 ng/mL). See
Figures 17 and 18. Thus, the 356A11 antibody captures IL-22 in vivo to produce '
a stabilized antibody/cytokine complex that circulates. This i in turn permits the
detection of in vivo IL-22 with increased sensitivity as shown in Figure 16. In

contrast to the large amounts of antibody used in the above study, it is proposed
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correlated with visual gross paw eval uation scores and

showed that treatnent with anti-IL-22 anti body
wonrewantas bone destruction as conpared to treRCTRIS2007/004692

with the isotype control antibody (data not shown).

Exanpl e 14: Detection of serum|L-22 by ELISA and

i ncreased detection of serumlIL-22 in vivo with

356A11 treatnent [00281] To date, the detection of

| L-22 gene expression has only been reported at the

RNA | evel. Wth.the ELI SA described below, I1L-22 is

not detected in normal mce. W have.di scovered,

thattsmwgh attdarisiderabhElongs lavelsweuithalsghie agmipistesed andhave the-

|29n$ e[mrculatlon of arthritic mice. Furthernore,
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expfidsecl aa Preorera s ick Sk, MpriciclenIMiGpe péf iddates,
chaP&E[éh&ﬂﬂGﬂpﬁWzﬁBQIes[dF&Zaﬁp die sphp aftatthisth. WO GR/08RAG2. -
L[j g'ln gtr%gizlﬁgg %Eq gﬂgé’ m;dJcEé k?ﬂ r@%f’ sl@ﬁtalﬁ?' FnPﬁonuclear
umnﬁﬁ@éellurﬂmtatbdeV@OSWOEQ af_taﬁ’ alsbenducemgemamlwmmocyte
,hyeuggg{;;é’gggggt'.g%},ﬁwd o IR aaﬁsm sehEhatfisibbsses. Boniface
etd’regsuﬁﬁﬁ!mw oBbk 9%4-369283p2For ‘this ELISA format, 1 :

g?t[pgggg]/ %Q%‘S)éﬁ%éﬁ gangglgg?égaoq%ogaﬁ) (gr?lslpl_l% gFrEaIEES@Ked riodel for

stuaséﬁ%%sbﬁa Ps 'éés% ?a%dérﬁ\cﬁe@ttﬁl eBANL Idmmatorsmm, 153(4) 758-66.

esotalne romarthrltlc mce were seri al
Undéd locadaneaihesienlesirral apit-skie Eakeesspbeyt? {5emm) is exised from

t

a pﬁ@ﬁtﬁﬁ@ﬁ%&&{m ?Jll"%fgmmgcrgteh titer :tﬁ é"snt' é)? Egmt esé’iﬂbv\éfherﬂsplanted
on tiesback ob&®B @hmqtdmnsmm) l\face are gyerck we@l@dpcﬁ%ﬁpt the

Nt | 2 o) to
graﬁ dpfmg?l sA’("j"’% ggag%I rféﬁbarggtlg T{n'écgb ﬁ'ﬁ%"ﬁé’&@g
intrapetitonicialy witng m@kgi‘mj mmmn aﬂtlflbaﬂ aritivodieso spah asegermiined

HR

08%@(#}1 a‘i@ﬂ@‘f b’éﬂt&&’@é 5?)%%% ( gge& %tlhgv d%pgmsn%‘ ?i;efggtuve control,
mudéumgi\fé @a&h’ii)ﬁlgtmlgbbtrfb applcnatrj?mgcmoafm gL PB®&.s Asdaledsitive control,

i ncubated and the at e washe te
 miqe{ATTAE SHINITIFORGIG BPUAAINS A K9 oRSKFMERTRan in 200 UL
- pBEZSK e h@gﬁfi\%)cbhﬁols develop hallmarks of psoriasis, including acanthosis,
papillomatosis, parakeratosis, and a dense mononuclear infiltrate: Mice are -

~ sdcrificed at day 50 following transplantation and the grafts with surrounding skin
are excised. One half of the graft is fixed in formalin and the other half is frozen in
liquid nitrogen. Routine hematoxylin and eosin stainings are performed and the
pathological changes of the grafts are analysed both qualitatively (epidermal -

. differentiation) and quarititatively (epidermal thickness, inflammatory infiltrate).:
The mean epidermal thickness may be measured from the tip of the rete ridges to

the border of the viable epidermis using an ocular micrometer. The density of the
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enzymati c reaction, absorbance was neasured at 450 nm

using a spectroneter.. Alternatively, and because the
wdeb@aben3 ant i body' s i sotype, rat |gQak, is dPeTiuset07/004692

fromthe coat anti body isotype, an HRP-conjugated

secondary anti body that binds to rat | g&a anti body

can al so be used. Using this sandw ch ELI SA, we

denmonstrated that the addition of increasing anmounts

of either mL-22BP and/or 356A1 1 does not affect the

ability to detect 'a fixed concentration of nurine

:nfl%rhﬁ%tgmﬁflt?at%rhgﬁg%? tgﬁﬁpqed;esg céﬁgﬁd S C‘%P;é{%lq%ér?f cells in three
adﬁa@@ﬁ&ﬂc}w&hﬁeﬂdﬁl Pisease prRigtessiohimay tecshdligtedbiing hlstological
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parakektdtoSisN B Emms ﬁhfﬂ#&féslgndcfﬁé\é?fp%@rancé Bfthe comeal and
arthritic mce in control treatnment group,

granplgg davgrsg a human IgG 1 A isotype control ant i body,

(2202871 Nefgalilo el N et B iy 20811, ol 40 ?%mspe-
mat%emoqntmltarmbogy ct«aunvwngsgratt tzmspiamwontpnogrmu@y develop p
pocRBlL.| 6268, A RLATA RN BGRATRGH P hsh 4 ment it
antiniLt-22 iamtibediza) fcsrems;mprel with grerdilined 087HEY) ®680, 3568A08 or
A A RO LT T N
trar%:/ﬁﬁi‘@&ébﬁﬂé@%lowmt 356A1 1 at consi derably | ower .

be, ad h t he-

e HbBeE Al b b LS A A ;owsggfme .

andtl@éﬁi@‘eo@hééd mddaNfbristadyifg 'ﬂ%rﬂé@fseinqﬁ&%“ rﬁgng &t %?' UeBnmunol.,

| esion Vvs. non-lesion) from

163457801 (B9 s Mgl epedmiNSalopORL P f-4@yor
staﬂ%@é&éa?te?ﬁ'ek?@m LR %cﬂ%/s&tb n%%eaf;ga{fj i?‘%@f ﬁe ransfer of

. upr eg ulan% N psori a esl| ons
CD4vClaRee™ rﬁnensan@sceism leaonsexmmnmgmmnanmrarks observed in

For exanple, transgenic m ce that
hung%rgétkslﬁﬁé% Vely express IL-22 present with thick skin,

rmr[66889]3blsnrigm’sh@taabbtficaiaohtdfahssmodéh mwemsm@“cozs-
oon after

Toell RN oy Bl TR i B of L

. andi ihet2 as dtayuaneermm@mg‘ aabpweaﬂdnmwo TO4£8DASTBYMNE Y- Teells
i nf.i,l rat 3062. JL-22 also induces human

werRale i S?H%e ngﬁm Igsions whghdansipyres intareid/aad migeeeven

whemtr@yl We b mMBIc6d vRTRAR 1745 anBaDL fACeHUE  adthinistration of IL-
enl

12 $5HBS oG adontis iansler ie ok perpigmlerdhemicadoet ant IL-
22 antibodies in this model. I

[09290] Cells for adoptive transfer were prepared as described before with
- slight modification. Spleens were collected from 6- to 8-wk-old BALB/cBQ donor. .~
mice (Jackson Laboratory, Bar Harbor, Maine) and splenocytes were isolated by
mechanical homogenization of whole spleens. CD4* T cells were selected using
muring—:- CD4 enrichment kit (R&D) according to the manufacturer's instruction.
C.D4'en.r'iched T cells were labeled with anti-CD4-PE (Pharmingen), anti-CD45RB-
" FITC and anti-CD25-APC (Pharmingen). Cells were sorted using a Moflo (Becton
Dickinson, San Jose, CA) celt sorter. CD4+CD45Rb™"CD25- cells were collected

and were >95% pure. Cells were re-suspended in saline at 2 x 10° cells/ml and 4
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studyi ng psoriasis, see e.g., Boehncke et al. Br. J.
Der mat ol . 2005, 153(4):758-66. Under | ocal
wanestioessda, | esional split-skin (thickness abeaar/us2@7/004692
nmm is exised from a patient with chronic
pl aque-stage psoriasis. Human split grafts are
transplanted on the back of 6-8 week old SCID m ce.
M ce are given 3 weeks to accept the graft and heal.
At 22 days follow ng transplantation, m ce are
injected ~intraperitoneally with 8 ng kg'' of- human

1 §helsme i iigeen bR G H a7y SE R Sl R Odkeon

Lad&ﬁgﬂiryVBaﬁ PR b6, ,Malﬁbl\ﬂc_elrf S6ie\casdel HongnLriaasd QOQg LPS were
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for SOrweelkEil Mices kiere mmmtmdlfeedhnlmleymplfomﬂ of hlelngeat)ns twice a

d f d th her_ hal f f '
webf. B IS R8T BRRE et S P B A Bk bpteen
wefd Ranieagsd fordupbet exreo sndiédie  pat hol ogi cal Change§ :

nal ysed both qualitatively
(ep m&@iﬁm@. on) -and quantitatively
(epi der mahyigd 'v@é‘r@%luét@ﬁ'%ﬁdﬁd’ invaktigatond Bdice per week

The nean epi dernmal thickness be neasured fromthe

stating 4@ daye M@dppagééramfert S freaie disgasearagragsien

L T e

appedraacentOor Yo $KiD lor e Symploms; O er%héd%bem}m pagor eye lid,
1 -ﬁ@%g 'g%%rat%f 'ﬂ%r{'ﬁ dnne%gr(?re J&%Q@l%hll%‘f@(e r‘lﬁ)idﬁme ear

rogre sion nmay D€ ev ‘
" (<2% off the Yodg|surtaca)),y2 Fanbdereadasevasd daryfﬂnémaafn 2-10% of the

ool BLiAR4 i KM 5 ARrAPS B b REARh Sy 10%-20% of e

bo@maﬂa@@w =OferyideRefd)d)@ahsios @ryipeaty bad doauag 2n 20%-40% of
éﬁ?& atLve control mce . inj ec%ed wth 200 4%§ 60% of

e ORYSHUREG = VPAY SRUEIS SISV RDSER $F SEaRE 0N 40%-60% of

thed5Gdy suﬁé@él% anjeH isele R, BAESSIVY erytheavehAa scalln and scaling on
psori asi s. ecauseq(g/sorl atic_l esions express higher

arederihandiOe oiabe RadYasURARE W PRCHACBSEIVAtPTE WP Buaptes based on
fur g%hg?mla‘? n¥rifesEelidHd, B5EIiQ %Z)%Qgrar?t@% r&26A8 ofr

) I's expected to.suppress or .del ay psor|a5|s
lnﬂammamnem!mbmanﬁéa&dopt|ve transfer study reported

_?_gle-ft}(és Izﬁ(l)?r%% Wﬁlhﬁgutté@a[%ﬁﬁ%tﬁgtlo%ﬁggér ﬁ;h1 ?ntlbodies

SCi d m ce anot her recogni zed no .
356A|| 1 sﬂnab@ﬁ&i@%smmhmrﬂlm suppressediskin inflamimatian, when compared

to %% 6‘&%{1‘%"% f%%}eé?rﬁ%sg%lg%ﬁr% %)sle;r . 53 Hﬁy 'E)ldi%lr B856A11 and day

35 for 368D04 (Figures 20A-B). Similar results were observed in the study with
coadministration of LPS and IL-12 at day one following adoptive transfer, with

356A11 and 368D04 significantly suppressmg skin lesions, when compared to the
control antibody, startlng as early as day 28 post adoptive transfer . (Flgures 27A
and B). In a separate study, 356A11, without (Figures 34A-B) or with (Figures

. and 37A-B) coadministration of LPS and IL-12 at day one following adoptive
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st aphyl ococcal enterotoxin B into scid/scid mce 1 day

after adoptive transfer of CD4+CD45rb" " g" Tcells
wonadraees4ski n | esi ons exhi bi ti ng, t he hal | mar ks pobaseonedo4692

in human psoriasis. [00289] Using a slight

nodi fication of this nodel, CD4+CD45rbhi gh CD25-

Tcells were transferred to scid/scid mce wth or

wi t hout coadmi stration of LPS and IL-12 at day one

foll owi ng adoptive transfer. CD4+CD45rbhi gh CD25-

Tcells .were able to induce psoriatic |esions when

vankfirEBRIESH) S A R, s
antilaodly treatedhtics starting as eadwa@sid®y 2bl | owi ng adopti ve

tr [ t o alter the efficacy of anti
T&;%&g I8 4eie ,1,| s nodel. [00290] Cells for
adopt i ve NMoasge serumesresupeepataats romiteceelbedturevesre

quaptitate Jouls RapaPc By Pl isiie SRESE B fRBIFSIsiem)! BLISA for

IL- 2bah_011 ?how 17Paanbarbor A/AVRkfbdiner inpbedapatingwess-well flat-
i Sol at ed by nechani cal honngenlzatlon

botiop Bl (COMer) Overmatat 4 rawat: 0, WetdsS g/ Mhgoiufign @hanti-L-
22 (- b"? 'H?{ﬁ 1K i@&ﬁ&@gr 8F &Rl %ﬁhDILDQrFf Flgkbwmr) @hﬁ@buym PBS. Plates.

nstructi on. wer e | abel ed th

werarthien @Rsheg Wit aaﬁ/ﬁgagn (Qaas% '@msmao in FBSdmend Blocked with
td Ph

2o ik (5osA T At Mrbhageeis maited 22 0 o1, b oz

anmmwﬂahugh@mswﬁ: GRKS 156010 weerel @enamtedahm metheds described

Cel |

in L5 8k et mminndnd heqlh B0 AR SRa0 M bR B s

fou@w téﬁé | later weigvashed wittpPBISTweEnB-ILZP(R&D), IL-17A

(ReiR S 77, ane e PS8 Roat Rel SpSaingRIERR sprum samples
(dn@t%@ \mtﬁtpsis qEBﬂ)'w@rel fhent étgdé@cs;anﬁylhten Secariddry almbodeet for anti-

: cells on na 0S

L35 (A0-0Bb, aptladRiv(Faiah @@%ﬁnfa&wzF Gardar i E Wroe 036 adced to

e ke 8 05 1 o BOIP g e or 1

at BCacBoly HBPlabeidstrap@visho dPieTRLWas acgordnglo -
maé}% avéﬁl]%z?s l%t?l? tw ForWhﬁﬁ:t@%t f'l‘ﬁ’e L WeR! déx)@?&&é’cﬁ@y@fddmg

€si-ons ter nat| on of
TMS smbstratelﬁsnemxzaq mirskes, Aqsmghwamu'm reattion @ Meleculgsr[@evices

(o BB A e e e e Al e LB 3 o sottware.

| NVER29gqtm e st\mdyempmut\mﬂdmmtsiratlamgof]w”Sayw ibok2, hlgher
VSR ek 0232 e e R TR AT SBER gan i mice
tre&'eﬂe\nltlbééﬁﬁopanﬁtﬁb@y Gadiicating that 356A11 captures and stabilizes IL- 22
in vivo (Figure 21), as discussed in Example 14. Similar results were also
. observed in 356A11 treated mice with coadministration of LPS and IL-12 at day
one following adoptive transfer. (Figure 28). These results were replicated in a
separate study with 356A11 without (Figure 35) and with (Figure 38)
coadmimstratbn of LPS and IL 12 at day one following adoptive transfer. Serum
-IL-22 was not detected in 368D04 treated mice (Figure 21).

[00295] In the study without coadministration of LPS and IL-1 2, S|gn|f|cantly

lower serum levels of IL-17F, IL-17A, IL-17A/F were detected in mice treated with -

356A11 and 368D04 (Flgures 22A-C). Also observed was a trend of decreasing
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appearance: 0 = no skin or ear synptons; 0.5 = slight
erythema on ear or eye lid, 1 = mld, noderate
wenyiThemason ears or eyelids with mld thi ckenPag/usto07/004692
the ear (<2%of the body surface); 2 = noderate to
severe erythema on 2-10% of the body surface, mld
scaling; 3 = severe erythema and scaling on 10% 20% of
the body surface; 4 = very severe, extensive erythenn
and scaling on. 20% 40% of the body surface. 5 = very
severe, extensive erythema and scaling on 40% 60% of

o SRR S o BT 0B G
and h’cw?a swerbdmdowShe deﬂecimblsrartvaisemm fugmnanicet teehted dth control

o581 BB LA RS, S S8 IR Bk ke gt

treated hice with cdé&lﬁ%trdt@dmﬁslaﬂw -1 atiday one following adoptive
coadninistration of LPS and IL-

trangied. 15mvmas 29hPy. @31ﬁtqespaggtﬁﬁtgégeﬂggﬂpﬁnﬂ)ﬁ?@\gﬁhﬁ?r%ileve|s of
|L-1W\eéh& ABALER: a\%@ dBé@WéH lrﬁﬁﬁéé)ﬁgﬁtéd ﬁlﬂh%ddnﬁﬁwnhout (Figures

tarting as ear *d 35
. 39Af-B) aBd8mb (igums &C@m@dmglwm@n pggast@wq\gréz at day one

follog\ﬁﬁsﬁ‘@%édvg t}%&fé,l udy with' coadmnistration of LPS

ay one foll ow ng adoptlve transfer, with
35480296 G3iodé calgaokat loara ing skin -

| esi ons, en conpared t |
starting ﬁggoré%t}q %?g'sdg §8§f 8%50%&91%@9%?%&? the-ear, eye,
facd Ehe ek t87tﬁe réstofihe ucmy sieljuer B atest willy -themmnms usually

t 34A-B th,(Fi
develogiich Skim R4 GRe Brouneng evd ehd Sas B, THRBPH Celing! ymeh
nodedanht M%lﬂ@h%@&@é@%@dﬁ@% é32P0MoR84 a8 Dbtain the hlghest

t ransf er ni fi cantl pressed skin infl a

 numbRIolcasyated Cels.c byPB nodh (LNoRRIS WEER ERFaYeses %3 by Mechanical
hon?déqf’ér‘ilkgﬁ’oﬁs LREELNS WerdBYorY ird bt I P iniige per group and

t1ron I\/buse serum or supernatants fromthe ce o
resuspandad abi 1 0%nhin complade FfPMi 1640 megjm gmplem@ted with 10%

o RS A g PSR B i L oo,

Gaitresasbuorg, MB§; v& U/mi penicilligt 10 g Isiteptéraysinglyfe Technologies),

'andg}vf Fnrhlﬂq-rllltiggﬁ igt% rc])f éﬁp ppq}wgﬁpitl%ﬁ%gsgeng l L&%vhg '?hé)ri;?,iaced ina

96-0BiBlateldnd atifriukatey with BRE-CIDB ples antivED28 ( hpg/micestaly for 48
wi th PBS/ Tween (0.05% Tween-20 in PBS) and bl ocked
"hougB+h 200 p1 PBS plus 1% BSA for 1 h at RT. Antibodies
to [@QEQ?EIh#aé’é’IILﬂM dkinllstAihing and Ab-03) and nurine

ener at e

| n Li et dp.examine thﬁ-@u Eﬁhﬁf Hﬁggm)éujrra&;ggn%gn(t%@@gf ctor T cell
podJ‘aﬁ"iﬁﬁaﬁéﬁdlapﬁrﬁbhﬁe §tQH| Sﬁme@bﬂtﬁviﬁﬁr §mph node

ween. |L-2 ﬁ 2\ [L-17A
cells. Cells were stimulated with 50 ng/mi PMA (Sigma), 1 pg/ml ionomycin

(Sigma), and GolgiPlug (Pharmingen) for 12 hours. Cells were first stained for

~ surface antigen (CD4) and then treated with Cytofix/Cytoperm (Pharmingen)

according to manufacturer's durectlons Intracellular cytokine staining was

peérformed using antibodies to IFNy, IL-22, IL=17A, IL-17F, TNFa, and relevant 1gG
isotype controls. Anti-IL-22 (Ab-02) was labeled with Alexa 647 (Molecular

| Probes) and anti-IL-17F (ﬁKO15-01) was .Iabeled with FITC (Pierce
Biotechnologies) according to manufacturer's directions.
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(R&D), I1L-17F, and IL-17A/ F standards, sanple

supernatants and serum sanples (diluted with PBS 1:5)
woenw@/1éw@s added. Biotinyl ated secondary anti bediras2§0e/004692

anti- IL-22 (Ab-03), anti-IL-17A (R&D), and

anti-IL-17F (RKO15-01) were then added to the

respective plates at 0.5 pg/m in 1 % BSA/ PBS sol ution

and incubated for 1 h at 37C. Poly HRP-I abel ed

streptavidin (Pierce) was added according to

manufacturer's instruction for 15 mnutes. The plate

vetodayel QB Blo 3 Mo NS GRS ELT2 bt Facs anaiveis

reSl(ISummv #hat,in GAiceledtednvatigsscANd adat 368104 (aitaburz ed

coafigyiSkalan PLLFnad Th-aQ)cihere kore lowpLRRIeades of Gp4+ T cells

promﬁrm@m. 222 17Ae afatiRahad-dNamd ﬂ_e1t7Feeheﬁ (?Mér'be?@&ﬂégés of
in mce treated with control antib

CD%E. cedisinigduping Edbwhen coprared tﬁﬁheS$<HMP¢ icoatrol reated mice
(Flngb 28)’ OSfrﬁIIQPFe%uﬁé)wel"ésalgb ShYERRY in@f?@%’ggk%aié'? mice with

Simlar results-were also observed In rea
coaginirisyiation @baﬂ’rﬁ and ik-di2 airday oneHlnvwingladoptive tcmysfer (Flgure
31).0n€ foll owing adoptive transfer. (Figure 28). These
results were replicated in a separate study with
35@0299]@%0111%015@@@!&@ trandcuiptish (Fi gure 38)

coadm n on. of IL-12 at da f ol i n
oaoti ve RNA WAL SBiadekSMinenofisd eaid b LR Eea Bl "9
stmﬁﬁé}mﬂ Ltsire@u@cm?@ f’lﬁe@@y%t?(@lagé?’@ﬁbnhﬁathb@@lﬂdv cytokine
coadmi ni stration

"fa"§F@m‘§fW%%R? Prmeg sing @f%ﬂﬁallb!k?a RIrpery and probeg (Applied
Biodystdr&l.F my AA@ﬁtrﬁéir@a WAs msee tbh%%%ﬂzé\ﬂtﬁa'hscﬁé%léAPDH and

and 368D04 (Figures 22A-C). Also observed was a trend
to CB\CUB?é@ ﬁ@aénﬁgctl@lr%lvg)mcqmw@mcw US2007/ 004692

5 @@d]um% ragshg: ti0e rﬁgﬁ rtegsgé gg,lgy ﬂ@ﬁiﬁéﬁﬂow t E%ars show
thatdmcedteaiﬂdlwuh B%Néanﬁr%fslaﬁ#madeloweafdt@z WLt17F, IL-17A, and

S5 Ol o A, SO B oo e

treafdd witb dhe wontol aatibody (FiguRSs 244-E). - Siniddr resyltsmere also

obskRekO M BAALORLLIS i RA apd iR b and vz at day

onelfbHdwiagaadbptivetrawsier.alBiguaaisBONEE). | These ﬁeéuﬂ&ah@da replicated in

2 s gis, Q00K st RRL (hELE ERaumiisTRUEOR S and i-12). whiere it
wasd;&go obeenfed HRi3BgAadoREAted rhict 5 lowéOIR29 BAmbty Brotein (IL-

cell isolation and stinulaticon Psoriatic |esions

1F6] BEFR CHPARARON AEaH nehanasst ks22 binging peotein angdyl:22 receptor
subﬁﬁlﬁ (:lLaéQ?h’ﬂ)eQené ‘éxb?@ssnér?sés Qémba?e@ﬁghlcé/lh‘é%tecﬁ @athafe control

her apeutics usual l'y develop mld skin Iesions
anf"&?%n@'%@%?@p\éﬂh ear only. Therefore, cervical |ynph

.[00301] The quantitative PCR results using RNA from lymph node ceils, -
stimulated with anti-CD3 and anti-CD28 for 48hrs, as described above, show that
356A11 and 368D04 suppressed IL-22, IL-6, IL-17A, and- IL-17F gene expression .
ex vivo but affected no significant changes in IFNy gene expression. (Figures

26A- E) Similar results were observed in 356A11 treated mice with ,
coadministration of LPS and IL-12 at day one followmg adoptive transfer (Figures
33A-E).
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nodes that drain the face were isolated from each
nmouse to obtain the highest nunber of

waaebivmatas' cel | s. Lynph node (LN) cells were recowsemdo04692
by mechani cal honogeni zation. LN cells were pool ed
fromabout 9 to 10 m ce per group and resuspended at
1 x106/m in conplete RPM 1640 nedi um suppl enent ed
with 10% FBS (HyCone), 5 x 10'5 M2-Me (Sigm), 2 nM
glutam ne (Life Technol ogies, Gaithersburg, M), 10
Um penicillin, 100 pg streptorTyC| n (Life

A e RS 4 8 o

and ﬁﬁ’gll@ﬁb%gé@*dﬁsé‘meébbﬂvé ahvefk bblléttedﬁor @@kaeuanalys:s usmg
anti -

h) for 48 h
ELISAkita¢BRID swtgevtaﬁid?é@&%s% Rravie M‘ﬂ@eﬁé%’f FesUfts
mirr&fed :Ihat . O c%”lrdré% bAiAA, éﬁk?wmbftﬂat a56A1 ¢€§r|d 368D04

popu ular cytoki ne staining wa
suppressed te®@2) th-@eihH ZA, angrip muecre@@m ax vigg|hui me%ced no

oAt P M Bl o s 29

Slmlirmu@%ultﬁﬂlér% olsyeevéd rrBBSGAam rﬁmﬁté@ mice uwfraceadmmmgféamon Of
en tr d W _t h
ijs(mzlr ﬂ\a é%y o%lecgcg NG o p%%@{ag%{% (ﬁ)@rghr ect i 3ns
I nggmb ; ]IHr,gﬁ{ LHdlokicena gsnl ng vvas perforrred usi ng
i bodi'és to TFNy, TL-22 an

rel evant Ng@opﬁ@&%@ E%‘?‘l‘?rr"'&?g O"AHPPS? %sﬁfie URS! Iﬂ'O'f’) viye gtudy

. d (At aoHEREKINRVeREEIeted and fixed in 10%
terd'ﬁ?@'ﬂq\g#(%%ﬁéﬁsq mEM} R eh 11 Te %Pa '
fornmiliox sajution deyi @@)tloauv@parai@n S anansis uFeresord disesse severity,

sen{i’%@&giv%z@ 093%\%9 e %ysgﬁé?tow&@%@gé/a%g%%d on the severity

re ana ed on a
. of mﬂamﬂnatlonn Histaogical sivaliiationewas tp@ffﬂﬁmﬁdt inaa blinded fashionby a

ed 56 6 ( ut 3=
boaf:(i) lr?%?tg‘f)ﬁ)@rﬁélél ghg‘n'g%al I%ﬂhfherplé"r\ﬂg}ez T oy 3
mommmﬁma&eﬂ aodB=seveetl s producing IL-22, |L-17A,
| L-22 and | L-1.7 gher percentages of -
ﬁqg%msﬁmm%éconpared to the
' SOt ype cPpkuelsahifies ekraicotiectdd and enft@dddedl im Tiasue Tek OCT

AT CRG ECICANIE T BN I IV T e

Tisd ¥ g?&ﬁ‘”% arig f)'vVé?etff@@ﬁfwefOO% FHcgtsee anaisxaln@d[vaﬂesaq. co4
an Itatl on

cvt oki.ne transcrllg" I\Ielivvas i sol ate l ted
antrf@@ﬁﬂpr@nqlrgng@eéﬁrpphd ran_unogw([’ga( ngen). hisSHES VLS fva uate
as‘@aﬂ@ye: %gl $iAg s "midRRAmE 49, tad&é\@@@):s s bih atduee IBGRscent .

transcripts was performed -using
micmmwldétleetioml mers and probes (Applied

[00305] Histology findings demonstrate that mice treated with 356A11 and
368D04 experlenced lesser keratinocyte proliferation, rete pegs, and mﬂammatory
cell infiltrates in the skin when compared to the isotype control treatment.
Additionally, immunohistochemistry results showed that 356A11 decreased the
number of CD4+, CD11b+ (macrophages) and n.eutrophils in the epidermal, .
dermal, and sub cutis layers. The histological results mirrored that of the clinical
findings and supppi't using IL-22 antagonists, such as the antibodies of this

invention, as therapeutic agents for the treatment of psoriasis and other psorasis-
like skin diseases.
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Bi osystens). The A . C nethod was.used to nornalize

transcript to GAPDH and to calculate fold induction
woeb@iioswazt o control mce. [00300] The quanti t RCTAUS2080B04692

results using RNA from nouse ears show that mce

treated with 356A11 and 368D04 had | ower |L-22,

IL-17F, 1L-17A, and |L-6 gene expression but enhanced

| FNy expression when conpared to mce treated with

the control antibody (Figures 24A-E).. Simlar results

were also observed in 356All1 treated mice with

ratl S and | L- .day -one . . .
f oﬂﬂ%ﬁhébga@a TepY ‘?r‘%ﬁ% prstrate #%aiﬁ%%b%%% ef thigjipugntion, such
as cnmms aaevw@m S ZEYACR e B56A1 1aaF@€ﬁfcﬁbﬁbLﬁtlHQMlsthhne model of
t hout- coadmi nistrati o of LPS and IL-1

PS%@\S@HQ ind eglthst bealenentavittn aﬂt'ét@&amm@aseac

0870058, 388BI04, I35k Al 455@ P %rg)yfbbe(sléén éﬁ%@l:uﬂfsnﬁrategy for
expressi on and unchang 2 ing protein an

therapepic irlesyrion mmuman RSIOILl-asBRl) gene expression, as

T e A ]

r es{ODB@?]JEahgmBNmrﬂ aoradwmmhunectﬁs@relelr Stespftatory disorder,

t ed an CD28 .for 48hrs, as
nnihtilofecendlivn of Bie shionaa i deuiatasaBp pRous system,
kidreaysp llﬁéﬁ@ﬁld Panéread br flandpladt Patiéitd drk ahibng 8R& type of patients

ex vivo but affected no significant

thaihBy Gt Atad i die anbheiesidhe el sExepRiasy treatment
reglﬁhéﬁsl and %@bfe% &ﬁfc%n%sﬂevﬁr%vidééﬁéﬁlﬁivz 1DBE§§€§ Qnﬁ'f%uencues

coadni ni strati on of LPS an

. th
of aﬂmmmaﬁ gnRiber than thogedn dable Ftﬂgnawlscstams)ed 9T31a/\ﬂulled

s GO0 EU O R AR MR OB aEsBELT,

adnantsira@ms)r Qatbed ksownbadiables; suchersthecade oveight, aondition, sex,

SI A, Kt R tem as -

sevEMh 1 MEgRAF eXibicry oR8or B Revent RATHEARE °1 ( or ed
the LN gene expression data, show ng that 356A1 1 and
368D04 suppressed IL-22, I1L-6; IL-17A, and IL-17F
secretion ex vivo but produced no significant changes
in |FNy secretion fromstimnmulated cells. (Figures
25A-F). Simlar results were observed in 356All
treated mce with coadm nistration of LPS and IL-12
at day one follow ng adoptive transfer. (Figures
32A-E). [00303] Histor athol oaic anal ysis Necropsies
were perfornmed on nouse tissue upon in vivo study
term nation. Tissue sanples fromear, trunck skin were
collected and fixed in 10% formalin solution for
section preparation and analysis. To record di sease
severity,
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sem quanti tive histol ogical
assi gned based on the severity
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fashion by a board, certified pathologist. 0 = within
normal limt; 1 =mnimal; 2 = mld, 3 = npderate,
4=mar ked, and 5=severe. [00304] I mmunohi stochem stry

anal ysis Tissue sanples were collected and enbedded in

Ti ssue Tek OCT
frozen with dry ice for cryostat-cut sections.

Q@;g{ﬁglge, and

. sections
st ai ned

(Ml es,

(5 pm
W th,

i taipd 4 el

El khurt,

IN) compound and

Ti ssue

Disdtiderneu
evaLuate
severe=3

t Tradted withi body
d~ ds negative
based on vi sual

DddegeM n
m | d=l,

ANBF esce

e Nt

jFrgqueneyu

noder at e
m cr os|c

cExpected

éBtcome

|gctio
mce tre
Sclesesisr . k
i nfl anmat
conpar ed

noa’zﬁ@é“@dsalbb&t Qloagy

ated W th

e35@4\hbc9't e pr oI

? eII i nfil
ot e i sotype

an%g.) a3
no&mtg'/km

trates in
control tn

RgSeNg NS

68D04 exp-er

biweekl¥egsi,

eatment'

tiedroveAint or

i enced
stapiization of

EnSHtHly V‘h%hdltlon

| Rhaddhatoah

A 5 lA11 d
§roph

der mal ,

mrrnrarl

n08YBOBBe8ID0A st

gééééezd t he .nd

n8 neut r
3854AOB cutis |4

S
gﬁﬁ Qyke
yers.

The
n-cal

fi 0

s

waghlyt s s

forghohtidy c

dinac anrl

;B&erln?

hiswerevement or
efabilization— of
htomditioht s

NalaV¥ay s

Psggasis | L| 9
this in
treat nen
di seases

T

/886191, oAS .ther
0 SOoriast s dn
354A

%ﬁﬁ‘iﬁg/é@'t
g 9;.“ kgt

er -
643 PCT/ US

eeklYi bod
ekl t

Qsor asi s-

,mqvpo_tm:s

‘,égﬁ’rgfvemem or

h§tab|hzatlon of .
ke skin

opcondiiens]

ver ot

-nventi on,

are effi
i ndi cat e
i ncl udi n

2007/ 104
BEYED

G
866404, on this

>3gg§b t r eat mentj:

Bo3, 368D

BRI

nora me/keg
w th antil-
4, 354A08

RIoL
sy

ebiweeklyps of

imprévement or
356A1 1,
stabilizaginn of
9896?%88

es

provi

Alztieirfdrisc
i n human

'f%%‘i‘)?]
respir at
skin,

4108¢B$3$868D€)9y
riasis. Exanp

L aBEA

t'sOhi t h an
bgadiogor der, i

260 uohey
le 16: Tr

thR BIaMk@IN

nf | ammat or

rlauh"(hiy [ nt

gﬁ{ﬁ’lgggfyd er
YorcaeitHly o

diovascul ar

t em nerv

LS c\/cf em

e improvieament or
g%tﬂil?zrgﬁ%n of

Ncohditiba

ki dnevs
KGNS

S\
P4

J
li ver t| ent S %)e anﬂgﬁt of the

thel a”?gga”‘”%g,ﬂag{onﬁigggéﬁésnw ey

teadRingaastithe r@feréhéeé, BHEA Wi tHeX SPBEIfEXtidH. e‘cfh@%bodlments within

regi mens. an xpected outcones are ovid
the @sat@noprpw%dh&raﬂeﬂ %&wwelg}%fﬁ “zﬁ HMe”t“F?Qr?“d

" shdliasRt iR m%eh"toﬁﬁﬁlt e 8chse b Btk inlleativki TrRdskilled artisan |

readily recognizes that many other embodiments are encompassed by the
invention. All publications and patents cited in this disclosure are incorporated 'by
reference in their entirety. To the extent the material incorporated by reference
contradicts or is inconsistent with this specification, the specification will
supercede any such material. The citation of any references herein is not an
admission that such references are prior art to the present invention.

[00309] Unless otherwise indicated, all numbers expressing quantities of
ingredients, reaction conditions, and so-forth used in the specuflcatlon including
claims, are to be understood as being modified in all instances by the term
“about.” Accordingly, unless otherwise indicated to the contrary, the numerical
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artisan can adjust treatnent regi nens as necessary

based on route of admnistration or other known
woaoi7abd@s, such as the age, weight, conditi onpPCEA%2007/004692

severity of nedical condition, etc. of the patient to

be treated. 95 WD 2007/100643 PCT/ US2007/ 004692 Tabl e

14: Treatnent Regi nens Di sorder Treated with Dosage

Frequency Expected Range Qutcone Miltiple 087B03,

368D04, 250 .g/ kg weekly,. inmprovenent or Sclerosis

356A1 1, or to 2 ng/ kg biweekly, stabilization of

oer5A81 5 AR o T I D6 e

propé&fitsought to bé mék@dhw\ﬂﬁ(bl;eseﬂt abientipat i Adrthefvery Ieast and |

ot 330 BB Sl bR 8% RS REET E  HPR e scope

of @ cledm) wehlnuméﬁ@dudarzmteummuld M&Wedmmgﬁt wf the
condi tion_| BD 087B03, 368D04, 250 E’k@fg Bt hly,

numbey o igpiticapt digitsssithardingryirgupding BRi y,

- st halrng O8Cicbis® di ies
5 HCAEPER s ATARI R i 2Ckpreceding a sres

of elemeowmm beundersieed to BFeNId every elgmentdn R@e series. Those

: [ Y, f

skifgh et PUDHrsgjorfic 8 e 63 Ee et uBRE At lore iy routine

‘ explemldmrsttanod manlyi eduivalentshie thewﬂulfugenmbdiments of the invention

references c W thin the s t,{ 0
 desgipatianny “shEf el Aieht e TR ERLEHIR s BurdiBagsed by the
foHQthpﬂanhson of enbodi nents of the invention and

shoul d not be construed to Iimt the scope of the
invention. The skilled artisan readily recognizes
that many ot her enbodi nents are enconpassed by the
invention. Al publications and patents cited in this
di scl osure are incorporated by reference in their
entirety. To. the extent the material incorporated by
reference contradicts or is inconsistent with this
specification, the specification will supercede any
such *material. The citation of any references herein
is not an adm ssion that such references are prior
art to the present invention. [00309] Unless otherw se
i ndi cated, all nunbers expressing quantities of
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i ngredi ents, reaction conditions, and so-forth used in

the specification, including clains, are to be
wanderise@sd as being nodified in all instancesproy/ush®m7/004692

term "about." Accordingly, unless otherw se indicated

to the contrary, the nunerical 96 WO 2007/100643

PCT/ US2007/ 004692 paraneters are approxi mati ons and

may vary dependi ng upon the desired properties sought

to be obtained by the present invention. At the very

| east, and not as an attenpt to Iimt the application

of the doctrine of equival ;E}\ﬁ}%o the scope of the

cl ai ms, each nunerical par shoul d be construed
Weiahaim ght of the' nunber of significant digits and

nar roundi ng a roaches Unl.ess the W se
Or b Bttlod & RS ot eenitg ahdP i hestb A PRlcT, Bra
eI SN, Clesbﬁ:; lﬂdﬂﬁhﬁt@ﬁ@g t@tﬁeeélﬁbjebpaﬁwlboaye&l’eﬁﬁtlgen-
in thfﬁl series. Those skilled in-the a

r edigAingdr aWeBEt%?@f’t‘Bant%"N mw%gp hUmﬁﬂ L-Rdp an .
r OYrhBEnt @lﬂﬂ@ig'nmfrﬂ{lbi?& rddibe kel ta?ctfvﬂgt:ﬁ‘%e subject

speci fic enbodi nents t he |nvent|on escr
hertbﬁfﬁbygu%&t"m] ar psevantingthe disorsiedaghereindhe antibody, or

DRl st ol S obhiBie Y rampomegsing a
g}etleast aie heawy k:hglmg::\:r{intﬂe eegl:)lngellrﬁhalw mnaﬁsoﬁnghe?g at least
t h: su@#'?at ({H}éﬁ Vﬁﬁ%{g orcﬁg'o%f) Ry 05'8%“ %@o‘%é’&? égﬂ%ﬂfeﬁ 29,80,
t he3gdl7, 48040, 65661 6Z88,y84i 88]S1010 1020a03] 1182120 M 21 137,
St 058 158, d5b0Bac172 Hr gy e doRngody 268, 210, 211, 227,

prm@z&gzﬁbgzdesewezssw g5, 108, 28bi bedy209!'300, 301, 317,
antj gen-bi nd nent thereof conp ri ses a VH-

o hig Mds 0 Ba0, 297 3%139'37%&731@@\% B9RPA1 49T a9 400, 425,
r egiog) 422'7d4a3V144d0HE5n4 P”Z%é Sigy 4 g sé 65%8103§7|4§’é}t499 515,

chai n variabl e region one o
13,5185 546, 53§15347535485514,95525555%669657085718&873538 589, 605,

10boct 87,808, cbiford28: L2l 197 198, 109, 195,
2. 22°A methad oﬁﬁ@atiag@r prégeniy an2b22-26<hciaiel, digBider, in a
‘ 22 ubﬁ% c@%@ris%%g:ad%gélst%%%p to\sg‘fgs%%%gf gfr%%%‘tlgséy, gfrz%ntugen-

42 RiAdifg4rrént thiliedh thaitshetiiialy DiddO 1t BLNERTIL49B, iASn

278’:1%%}:? sé@@ené@nnﬁ%gors %:g.«c%slg’lmgg% ce?l actlv?ty :lsn thse6 gubject
thereby treating or preventmg the disorder, whereln the antibody, or - -
anttgen bmdnng fragment thereof, comprises a V,. domam comprising at
least one hght chain variable region and a V4 domain comprising at least
one heavy chain variable region of any one of SEQ ID NO:8, 9, 10, 26, 27,
28,44,45,46,62,63,64,80,81,82,98,99,100,116,117,118,134,135;
‘136,152,153,154,170,171,172,188,189,190,206,207,208,224,225,
2?6,242,243,244,260,261,262,278,279,280,296,297,298,314,315,
316,332,333,334,350,351,352,368,369,370,386;387,388,404,405,
406,422,423,424,440;441,442,458,459,460,476,477,478,494,495,
496, 512, 513, 514, 530, 531, 532, 548, 549, 550, 566, 567, 568, 584, 585,
586, 602, 603, 604, 620, 621, Of 622.

98



606, 607, 623, 624, or 625. 2. A nethod of treating or

preventing an |L-22-associ ated disorder, in a
weu)7aot643 conpri sing, adm nistering to the subpettSam7/004692

anti body, or antigen- binding fragnent thereof, that

specifically binds to human IL-22, in an anount

sufficient to inhibit or reduce i mune cell activity

in the subject, thereby treating or preventing the

di sorder, wherein the antibody, or antigen-binding

fragnent thereof, conprises a VL domain conprising at.

| t ' i d
3. | athe BB B ThE 4 AR e thSAB R

Zg mwoogenﬁprzrﬁ?ﬂybh@oﬁf?m émwo% gogzb 126%&71??; 4445, 46,

11’865’@‘3 é”%@o’s&%@ %5?3 193 1‘1%4117} 7018, 134, 18521136, 152, 158,

1881548970,191; 2%6 18%2389%?@0 286, 2@%82082%6» 22%;*;22588242 243,

31 424%1:560 61, 262,278, 2‘79 280, 296 '297, 298, 314, 315 316 332, 333,

iR P S0kt 0 S 08, b 19, 4 odMzz, a2

4594 2416@404%1 442; 45878594960, 496, 477, 478, 494, 495 496, 512, 513,
4965 3)
420814 54 590 5 4 38024 49, S, 408, 5 4 Bow. oo
2006040620, BPCHIEZ07/ 004692 3. - The nethod of

cl r t east e, hea ari abl e
4, regT Ig%?ré O?n{%rﬁloggs?\yﬂiegtgﬂagpgéé \fvbeﬁ@%h Sfa Ma%compnses the
%Oarm‘no adid géquete ofgéh tliae 06$E(§80?5Pg@ 61 % @860998 96, 114, -
170133:7150,178B, Thbs 2015822, 300, 257, 2785 294332, 850, 3485366, 364,

22640244820,2468, 456, 474, 492, 510, 528, 546, 564, 582, 68](_) or ?(158
ZGOhégl 262, 278, 279, 280, 296, 297,298,314, 315,3

5. 33121‘%":‘%@9 £ agypnesghclaims 1-4oghersdn theaotibady, orzsigen-
" 38%ind

354 m4g~gb frégﬁbenff%reﬁf/,;oorﬂé@ses g% %Ql éé&mg"téé 3migo acid
5145eaHenee oy gue of KE@HD. fS@as 5571;1569 F24 9585188636, 149,

- 02, 0 2 0 f y
onejﬁéo)f:3 %SI g%%%s 2%%323\%1%%1 ?17 L dd N cgéﬁgséggtﬁ@ 419
am 4 4B 5] 478481 ¢ 508f saﬁysmesaﬁ FHRQ590, NP6 7. 24 42

6. o rSmetfoq bt tayyy Aund i 1Pt doagCotng G828 #kfinino acia
438seqamiceddianyione o SEQ IRMNOBR3, 534 59582, 9609130131, 149,

T y ai
oh e Al TR R el R, it oSoAEL a7 s0m
corﬁm 63, Dr'\@s 1camhtte vamnhm@n%ﬁm el &nurﬁ?a&a%uence of
yone%félfg Bé\lo 59, 77,. 95,
131an 19e of SE N 24, 42 60 78 96, 114, 132, 150 186 222, 240,
258, 276 312, 330, 366, 384, 402, 420, 438, 456, 474, 510, 528, 564, or -
582.
The method of claim 6, wherein the the Vi domain comprises the amino
acid sequence of SEQ ID NO:167 or 491 and the V, domain comprises the
sequence of SEQ ID NO:168 or 492.
The method of claim 6, wherein the the Vy domain comprises the amino
acid sequence of SEQ ID NO:293 or 545 and the V, domain comprises the
sequence of SEQ ID NO: 294 or 546.
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167, 85, 203, 221, 239, 257, 275, 293, 331, 329, 347,
365, 383, 401, 419, 437, 455, 473, 491, 509, 527,

wo2e8)7/196:33 581, 599, or 617. 6. The net hod of eCaniusE®;/004692

10.

AR

13. 2

14.

15,

wherein the VH donmain conprises the am no acid
sequence of any one of SEQ ID. NO 5, 23, 41, 59, 77,
95, 113, 131, 149, 185, 221, 239, 257, 275, 331, 329,
365, 383, 401, 419, 437, 455, 473, 509, 527, 563; or
581 and the VL domain conprises the am no acid
sequence of any one of . SEQ ID"NO 6, 24, 42, 60, 78,

ggg h%’égthloffggf c];'l5 6’L A:gge 222@9%40 4VH ég%\aléggmé’;&lﬁz@s tgg amino |

582cid squ@@ceﬂB’f BECQ ob NOEOB & 61 ahﬁltﬁetVledrhaané‘bmprlses the
am no acid sequence of SEQ

d
N%g%bgegggpﬁﬁséadbtwg %P4 9pRABN conprises the
sequenpetiid sESlald? d“@vﬂé%urpfh VPdomal® %oﬁ?ﬁrﬁ%@ Rk amino

claim®6,- wherein the omai n conprises 't
ama&'%ﬁaﬂ'éﬁ@%e of SEEHIP N347or 599 ang the VitdemeEin compnses the

o SRalg RO s390 1RO SEIUFBEB O Soaees 6 the
net%m@tIchd of trieatifg ostpreeemtiridhan 1@ 2vhsstoimied disompier, SIﬁSa
617 and

. o1 D 3
t ne BB s @B APBUGITHIG Lecrde SransBobes T ansigen-
or biriding Ifhgn’ﬂaﬁt Ih%tr@@fd tindt speeifivtafly biles & Rurhle 1L \i'h"an
dOﬂHI n co . seﬁ .amno  acid sequence of

igenhip LT ERsiHGeINTBHRe cel actiMidy mche subject,
Sth@@b@ tﬁéatﬁ@Qﬂ PréV@n’ﬁﬂé tﬁé o@é@dei“whé*e‘i?ﬂﬂ@gn%ody, or

treati ng ar pr eventin - -associ ated di sord

i n agtigefrinding fmﬁng thﬁjeota@ﬁpﬁlf@ﬁay pbinfs te human L2, and
SU*Ha%‘?én 88sG0AHO Bns; nlt?élll'u%gn Pl é%qdbin&’t lE?ﬁﬂggmM
bi n fo human I'n”an

thereof, that specifica
12.

andtistmethiad ef elaimt1d, |Whﬁrelrtth@rasa§mmi@n constantior human IL-22

actd ¥i foust Rt Mrsubj ect, thereby treating or

pr eventing the di'sorder, wherein the antibody, or
A

21 SO e BBl R Rl ORI SR e o
huﬁuhjelclt_. aanpfisiayg, hdasnisihiy M the siibjedten antibody,&r antigen-
cI E M. it omatJo t f or

B ratfRed Bel i, B ReeRlisdi B Gihunap L g an
or amcmmmufmgeamd inhist arseelticetigtindhe @ég @btwﬂéﬁnrﬂthe subject,
an?l' by, tr n[gnsr g%ryenﬂ Qll"ng tdlesfolrggr tvehére?n fchu gr?t%oc?y, or

antigen-binding fragment thereof, blocks 1L-22 mediated BAF3 cell

proliferation with an ICsp of 150 pM or less, wherein the BAF3 cells

comprise a human IL-22 receptor

The method of claim 13, wherein the antlbody, or antigen-binding fragment
thereof, blocks IL-22 medlated BAF3 cell prohferatlon with an 1Cgp of 100
pM or less.
A method of treatmg or preventing an IL 22-associated dlsorder ina |

~ subject, comprising, administering to the subject an antibody, or antigen-
binding fragment thereof, that specifically binds to human IL-22, in an
amount sufficient to inhibit or reduce immune cell activity in the subject, .
thereby treating or preventi'ng the disorder, wherein the antibody, or
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bi ndi ng fragnment thereof, that specifically binds to
human 1L-22, in an anount sufficient to inhibit or

woedraeod4smune cell activity in the subject, Paemuskn7/004692

treating or preventing the disorder, wherein the

anti body, or antigen-binding fragnent thereof, blocks

| L-22 nedi ated BAF3 cell proliferation with an I C50

of 150 pMor |less, wherein the BAF3 cells conprise a
human 1L-22 receptor. 14. The nmethod of claim 13,

wherein the anti body, or antigen-binding fragnent

t heamﬁﬁen bireiig fralgmiehtthd rexif £bloBRE B_-22I hediatéd GRAEI sgtretion

- 100 | 15. A net hod of
tre P'irh'alrgg cﬁﬂ@\)’@&l Pﬂggawi 1@%?&7@ at egedl gor ger

16.

17.

18

I N Phe shéthealof ckARPT 5 SivABreiddRe Binsbeay,sr drﬁlgd"rﬁblndmg fragment
sub"h@gt an anti body, or antlggé bi ndi ng fragne

t hetheseof, bipaksdbe2d medipled G seeretiopdem it CPHS with an
am)mnt o‘?"ifsb' ethe%Q i nhi bit or reduce inmmune ceII
act|V|ty|n esu1ect thereby treatin

pr eVbametyodiaf atysonelof claimer ki, wher@ntth@gld-;& msmed

RN A S BBt

f r osn:lélili&ﬁs aebbma/mtdwaahrrﬂls;@stémﬂ: lopus erytbematasis, Fh,

T S R AT PB4, Rlcopriits, psoriatc
medaahftls, GRRyIssiag epontylitis) Psofiasiss alahsplsint fejesdtion @aa Crohn’s .
of Mor less. . 17.. The nethod of any one of

cl af ﬁgage% wherein the IL-22- associ ated disorder is :
chosma rﬁéwmdl o¥f AriyTBRE OF XIMee] - 19 ARERS, cd@ﬁ@@élﬁgtddmmlstenng to

mul tip sclerosis, rheumatoid arthritis, stemn

- upt!‘se %W?ﬁte%@f@@r thergpgutic gosst ehosen frem 8 Ok'ne "‘h'b"Of a
] UVERIW BRI TREBIEr, 3 hﬁhﬁ}n‘ésuaﬁﬁe%%@h{ eri éhﬁ-qlnflammatory agent
psofiatic arthritis, ankyl 03|n% spondylitis,
. ps oauragta@oht:ruatmbnoarﬂn epzyDE DDAl apyintoxc agpabang a

d of any .one of clains 1-17, further
conp¥t5|ng adm ni stering to the subject another

191 heThpeauethodafaiaine 185 wihereitrthe tbetapdutie agentis cbpsem from a

5 3 SR Pl BB GO

enzgnagonistpahdl;18antagonist| an dlgadtantagdniat, aryilo20antagonist,

age The nethod,of. cl m 18

©ePlidi enlagene & ahastaeBbny & dhuglog apens 2 8 ool

| L- $3pRtingaajtirt| metotréxdtl, RiIlun@aNds] siralimbs (FHpamycin) or an

20.
21.
22,

analog thereof a Cox 2 |nh|b|tor a cPLA2 inhibitor, an NSAID, and a p38
mhubntor

-The method of any one of claims 1-1 9, wherein the subject is a mammél.
The method of any one of claims 1-19, wherein the subject is a human.

The method of any one of claims 1-19, wherein the antlbody is
administered in a range chosen from 1 pg/kg to 20 mg/kg, 1 pg/kg to 10
mga’kg, 1 pg/kg to 1 mg/kg, 10 pg/kg to 1 mg/kg, 10 pg/kg to 100 pg/kg, 100 -
ug to 1 mg/kg, 250 pg/kg to 2 mg/kg, 250 pg/kg to 1 mg/kg, 500 po/kg to 2
ma/kg, 1 mg/kg to5 ma/kg, 5 mg/kg to 10 mg/kg, 10 mg/kg td 20 mg/kg, 10
mg/kg to 25 mg/kg, and 20 mg/kg to 30 mg/kg. .
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ant agoni st, an |IL-18 antagonist, an IL-19 antagoni st,
an | L=20 antagonist, an IL-21 antagonist, an |L-23

wanv@Egomi4st, a T cell depleting agent, a B cel PCT/US2007/004692

depl eting agent, nethotrexate, |eflunornide, sirolinus
(rapanycin) or an analog thereof, a Cox-2 inhibitor,
a cPLA2 inhibitor, an NSAID, and a p38 inhibitor.

20. The nethod of any one of clains 1-19, wherein the
subject is a mammal. 21. The nethod of any one of
clainms 1-19,,wherein the subject is a human. 22. The

23,101 N6 rinamoranty o Bt Belffc 138, wHBRIR!Ao 1102l g3y
ng/ dligorde fﬁ@ﬂk’@”ﬁ'@ mammatcgy bowsj disease, 01 psghagn,s 10

24.ny/ kide metho

pg/kg to 1 ng/k 10 pg/ kg to 100.Jig/ kg, 100 pg to 1
gngdamza whekejn 186 0L 128+ kesaaiatedmijsdugler 500

pg/ 1 ng/kg to 5 ng/ kg, 5 ng/kg to .10.
ng/'ig‘%'li%‘%‘d ?E“hﬁ% 20 ng/k 10 nmy/kg to 25 nyl kg,

LT TR INCR it B —

26.

o CmElEFbrodfnd br E?e‘%mﬁ' £ hfkersMErSivel Fisqeder, in 2

4 sutjecteomyutisifg zaldmlms?e’hng'\laf_mﬂ sulsjbet an antlbody, or antigen-

5. B Bk Bl A R8T, iR o SBeslirabbings o fuman IL-32, in an
I L Qliroa?seoﬁ&i@d tdhﬁfﬂ?d@r rédu@é %S/bélﬁjréhfer@ffbn 6f ItebBOGnd/or IL-
at i venti.n erproliferati.ve
i BB 1 BBy 2 Rbpn e Asiiban e subiesiand aliowing the
t h%@ﬂﬁdcﬁpio fEabtot p@dm tHé’ d%ﬁh‘!&e m&éﬂ%@%@wm antigen-

thereof, that specifically binds to human
ancRiREING Frromest thergof, arbptises at leastone heavy chain variable

"y PRIGRS Pt bRy e SEQ b R a§d48r2ét§ %gw 46,,62. 63, 64,

responsive cells In he subj e
t heBO.dht.iG BB, 199, t1|0@aﬂ16r1p7,e1/1381,t1341e135 g@edesa 153, 154, 170,

et ridiomplicpdtp, Bba25by 9555 B YR8 LERIB S, 2as, 200,

r e@®h 262, @7&8 @70, @BOSELs) ZONR2IEB, 34,815, 246, 332, 283, 334, 350,

190 a9 el omo e 8. 4, e U B8 4380425, 20, an,

17144117412 153, 4159846m9@762@ﬁ7é zﬂgﬁ? ;@2%?52396 325_;6 5%25514, 530,
Do B3R, B, 52905592866 557, 538, bagh 85, 586, 6881603, 604, 620,

.3522‘861362@9 370, . 386, 387 388, 404, 405, 406, 422,

27.

423 &'Zé 440
441A hag® 4@?‘&'@@4@@@?‘7"@,?@ Ihs22-ags0dGiateddBosd®s inma -

) ject, co d 1 -
531 32 MRS N @ é%'g'sseer%n%é%t%esﬁu%gt ap A0tbedy L35 a%t'ge"

0 4 ng fragmen{ the reof that specuflcaily binds to an IL-22 epitope that is
recognized by GIL01, GIL16, GIL45, GIL60, GIL68, GIL92, 097D09,
062A09, 062G05, 087B03, 367D04, 368D04, 166B06, 166G05, 375G06, .
376B10, 354A08, 355B06, 355E04, or 356A11, such that the antibody:. -

. competitively inhibits the binding of GILO1, GIL16, GlL45,lGIL60, GIL68,
GIL92, 097D09, 062A09, 062G0S5, 087B03, 367D04, 368004, 166806,
166G05, 375G06, 376B10, 354A08, 355B06, 355E04, or 356A11 to human
IL-22, in an amount sufficient to inhibit or reduce |mmune cell activity in the
subject, thereby treating or preventing the disorder.
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621, or 622. .27. A nethod of treating or preventing
an | L-22-associated disorder, in a . subject,

woaQovioed4sg, admi ni stering to the subject an aRCrhse7/004692

g |

' 29,

30.

31.

or antigen- bin fragnent thereof, that specifically
binds to an IL-22 epitope that is recognized by

G L01, dLle, dL45, G L60, AL68, G L92, 097D09,
062A09, 062G05, 087B03, 367D04, 368D04, 166B06,
16605, 375G06, . 376610, 354A08, 355806, 355E04, or
356A1 1, such that the antibody. conpetitively

108 meEias Ugky Bl RnstoRobe boll S%@?@@E%@%%? an IL-22

368 e 1RO becodriitéd by CB/ABUE sushiaBabihesanitas]y competitively
355B06, 355E0 356 to humap LL-22, in an
antifitssther bip m&oft%g?ﬁi]—i%ts??'ua? rfE‘dﬁ%e i mune cel |
actrhyirh¥thod 6ﬁkﬁa|rﬁk’£t71 QHereinpeednii %derw:daﬂy binds to an IL-22
preventing the di sorder. 102 WD 2007

Powpiepo T8 ecoonzed Snb iy the e BHood gompRttvely
ﬁ%rﬁﬂﬁé ﬁ\%d%n?iﬂ%gf% apbY BiMiiTar A-0p. | L- 22 epi tope

I'sS” recogni . such that the antibody

gtﬂ'lég\\b%f cl?rei?lF #? d(f\ﬁ}etrgﬁat?ﬁrb}:%i}%\%f Iﬂ&ﬁ%ﬁy&ﬁndﬁlfﬁiﬁn IL-22.
anevphopl? tsmidsirecoghized HiynEB D84 a81igh thee the gniibedy campetitively
colEBRe MR M%%Féé?ﬁm “*EJ. A U527 S8an08 1o human
e petios B e C WHerBIF i dftigdifgSdiicdfy binds to an 1L-22.
I S erpaope nhaleld rby‘.o@ﬁ&éby 356{;1 1 chl't ﬁtatglré% ggbbgdy rc}:ompetmvely

4
Sbits e binind B B56R1 1B UMeh Koz, o n the —

antlbody specifically blnds to an I L-22 epitope that
is recogni zed by 356A1 1, such that the anti body
conpetitively inhibits the binding of 356A1 1 to
human 1 L-22. 103

103



