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invention relates to antibodies, e.g., human

anti bodi es, and antigen-binding fragnents thereof

that bind interleukin-22 (1L-22), in particular,

human 1L-22, and their use in regulating

| L-22-associ ated activities. The anti bodies disclosed

herein are useful in diagnosing, preventing, and/or
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invention are referred to herein as

medn@tq_chgl-‘-lOa@egeqlon frgm_b-lg' cetis|with an IC@W&@M oG'less in one

emb@@iﬁﬁgﬂ th%‘?% of 15 IﬂQ?r less %Zﬁ@ﬂwer en&@&ﬁﬁﬂant and with an
66806 5, 1310," " 354A08

ICs¢ e‘sS@@M or iwsawamahambpstm@nn i -22waediatar] Pabaicel
profél%ngaotﬁlﬁ'\ne n? ﬁt%ﬂeﬁfatgg%ﬂgﬂéﬂ@ﬁon lf%n@'?-ﬂ‘é?&ellsl?an be measured

ant | osen from 356A1
as m&&d l08hl(}3<anwl§8368D04 The anti bodi es of the

RPN S S 9 ot o i

are PEBIrHER ORE A 430GIL61 . “Glane dVelll4mb 'GY-6T tGIEB,'t 163 92,”
«097bbG «0gonb;” {Feb&os HddBosH +88rp6h - %esp04,” “166B06,”
“166G05,” “375G06,” “376B10,” “354A08,” “355B06,” “355E04,” and “356A11.”
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antibody is chosen from 356A11, 354A08, 087B03, and 368D04. The antibodies of
the invention may specifically bind to the same IL-22 epitope or a similar epitope
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[0011]In another embodiment, the antibody of the present invention includes
a Vy domain, Vi domain, or combination thereof, of the F, fragment of an antibody
chosen from 356A11, 354A08, 087B03, and 368D04. In this embodiment, the
antibody, or antigen-binding fragment thereof, comprises:
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4296124761165 048@ s0m, By, a371 5@50' 573( 561 é6b NP 627 Pdi V43er a
61, 79 115, 133, 151, 169, 187, 205, 223,

seqpgpce @Pbstaz@@"v ﬁ%ﬁtleﬁé 1her§h79 (e.g6 R SeaueCey eaﬁ*zibgut 85%, 90%,
95"/&3@6"/ 979, 5%, 49% oPibre dénticHt thereds, oﬁﬁﬁlchﬁﬁﬁers%y no more

or a sequence substanti al lé i dent i cal t here

tharn é g 3, 8, 208 At 45nudleqiidesisa SBEHAD di§dy 1 ,91@4;329@% 50, 51,
68, § 69§9‘° 188"/?(% 12, elééj%b gﬂh ﬁ@@f?éé’ 7 Wv 01@4 195, 212,
21 3@&86023&; 21485%4%%6 faayngacgzsa, &@2730&53201.33216 3\3@ 339, 356,
357,88, 305,390,204 R0 17 agodao a7 g 4, 452,489, 5o,
5013498, 519, 536, 537, 554, 555, 572, 573, 590, 591, 608, 609, 626, or 627).
[0017]In other embodiments, 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, or 619), ora
sequence substantially identical thereto (e.g., a sequence at least about 85%, 90%,
95%, 96%, 97%, 98%, 99% or more identical thereto, or which differs by no more
than 1, 2, 5, 10, 15, 20, 30 or 35 amino acid residues from SEQ ID NO:7, 25, 43,



367, 385, 403, 421, 439, 457, 475, 493, 511, 529, 547,

565, 583, 601, or 619). In another enbodi nent, the
wa@anda7egiyo of the present invention includes anpEwus2007/004430

domain of an anti body chosen from 356A1 1 (SEQ ID

NG 349 or 601), 354A08 (SEQ ID NO 295 or 547), 087603

(SEQ I D NO 169 or 493), and 368D04 (SEQ I D NG 205 or

619). In another enbodi nent, the antibody includes an

Fv domai n encoded by a nucleic acid having a

61, ?@E%f?ﬁﬁwg%ﬁ J8e23e?s goéggéé‘,l%@ %?4%143680'833 331, 349,

3671385, 408, 421,439, 3457, 436, 493851 12,%29?53447 56525833801, or 619). In

ano@%g erggcgdmgq?g theé%@t b4qgfy %fzt@)e prgﬁegt é'\ggng%% idclgggé a?]?#g\i domain
of af Wrtibad Io‘rlﬂdsbénlfﬁtﬁﬂtssai’h 1 (SEQLID N©:849 on 694 BSAR0R(SEQ ID

1Sk 2 b2 15 e A ) e oo

or 61%) 2in §no@}erb§1bé’t§lmeﬁ th@oant%o?f indlfdleBU E’Otdo%&nféﬁéﬂslded by a
16, 34, 52, 70, 88 06, 124, 142, 16

nuclfmac:gg@a\hgg@ n%got:%gquggce agggt fq;mm '§g§le33149nd 7 (SEQID

N03§2843§§ 769 f%éfl 01ﬁ§Q4g4§%o 468, 1é§42114502?32 259, 2885286, 304,

3229%6(135%,&%6 3% 4R |46@d§1480ﬁ§64 %% 502,150 15380086, 574, 592,

6103G1BBISR REbVerld S ahihy RE 88 FBRTe 4 18 Koabince a

leash mbout 6% ,00%n86%, (QH%,SQ'D%,BBW \Bﬂ%arranore lenticgl Ynereto, or

wii PR EY R B4R g 208 6.0 30 Bdiq St 168 plklpdiites trom

SEGID]ND 18, 32552,2&) 83,1053,124] 14@31694]79519@&145932 250, 268,

6 11 7 , ,
286,304, 543, 40,3355, £7e, 504, 412950, 416, 4 4bl4, 502, 38, 598, 556,
5741352 848, ofleds). ]4 etbiler dimbodifidnts] €% aﬂaﬂl@md;ﬂ&émpl%%s at least
87 18 9, .190, 203, 205, 206, 20

onempizgsentéaw d%tfsm"m@ regigy (Ch) of dese \éﬂénd%domams For

exaﬁ‘gﬂe, t%@gant%%y cEhlinckRic oﬁ’g 5two2 [ th%@CDﬁQ of %@VH?&;’mam
295, 296, 29 298, 311, 313, '314,

haviggnan gginogil sgguengas sgagorﬂg #00r @spdedgxyghm%@ sequences in

raofys sty (6D 5Ky <783p, 08 240 AL, afly 45,

61, 62063484, 72479, 8hH1, £27 95498, 98599, 180, 114%315,478, 117, 118,

1915138, §34 18510 o, 90, 182158 050 "1y, s gg1°472 ves,

1875488, 589, 136,20% 65, 266, 2667 2086821 5X3, ZBE 2266226, 239, 241,
242,095,902 357 P30 Fn 2E 1+ U5 PR P11 57 ol a0 295, 296,
207} BOBEB D113, 3145 345 K18; 626 3B¢7580 76U B BT THS, 350, 351
352/ 6he38 et St RS Heh B0 HBS. R B0y S0 4tk 4k 40 405, 406

419l agenhegmwdzudaﬁe?om@g 40, 401 mgws%ﬁ 4!3‘8 t4159 YH0, 473,
n_of an anti body chosen from 356A1

nal

475oé7§oé77a4168 s%%brﬁ% 9% HOS 4$6v§9%o@177 (@1821:75013 514 527, 529,

530P534 L&?@%A@W%@@@B@@ﬂéeﬁ 585 2666 ety 56¥, 581, 583, 584,
anti gen- bi ndi ng fragnment thereof ngrl ses heavy

585, 586, 599, 601, 602, 603 604, 617 619, 620 621, or 622) or a sequence

substantially 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 one, two, or three CDR’s of the Vy

domain of an antibody chosen from 356A11, 354A08, 087B03, and 368D04. In this



chain variable region conprising: [00181a) SEQ ID
NO 170 or 494; b) SEQ ID NO 171 or 495; and/or c) SEQ
wo BoasOvs12Y2 or 496 (087B03); [0019]a) SEQ | D NerP®62007/004430

548; b) SEQ ID NO 297 or 549; and/or c) SEQ I|ID NO 298

or 550 (354A08); [0020]a) SEQ ID NG 206 or 620; b) SEQ

I D NO 207 or 621; and/or c) SEQ ID NO 208 or 622
(368D04); or [0021]a) SEQ ID NG 350 or 602; b) SEQID

NO 351 or 603; and/or c) SEQ ID NO 352 or 604 (356Al1

ety 08 B fUBRSHIR ebfforhefigcarives  noavy
chahméris@nl%megihshmrﬁpiri]singequence as s_(le_t forth in or
b S TN SHERTBE SR G 3 Bsb 568r o e
IDI\@ 174§or4@6 ©87B68); 65, 66, 67, 78, 79, 83, 84 85,
°S i08ye} B0 830485 0r b43; oTaRa R10HEY odBde: areer o s

IDM@%le{?&;sd 454 A09); 186 187, 191, 192, 193, 204 205,
209, 210 211, 22 3, 227, 228 229, 240,

205)05i6) SEG 1DIS6r2060r 62630) B 1D MO125760r 85, dnd/or o) SEQ

;D;\?@ 0 228368384): #95, 299, 300, 301, 312, 313, 317,
? 319, 3?6 g) 335, 336, 337, 348, 349, 353,

35400%’65) SHB IDINQ:357 or 6022b) SEQ IBND:35ds0r 808; argor ©) SEQ
408, 409, 420, 421, 425, 426, 427,
1D 5204 fase b)),

445, 456, 457, 461, 462, 463,
47400224 anpgerssoboddientdtr andixdylean ingade o9, tvBa.mr three

CDlg'éiof tgégl._ @é%airﬁé%vin@%\ arrfﬁrg% aé%ecﬁ%%cé%% Eeﬁéxgg\ |ﬁAJr included
withiBthe 56Guehiss in6DAble80LanGOXSEN6D 60T, B8, 18193, 82325, 29,

30, B cpacn (&7 y0. o 2k BN R B b tEr rakinib4 35, Seody 101, 102

1039%%4, %8/91957%2(981%1 9%%, aB3MBE, 1:5!8,n1$3£a150 hlmeﬂts}s, 1568, 157
anot her enbodi

166185515 SO0 AEge LS AL DadY, 9L 0P BLESCN p10 a4g. 220

223d2E?' ﬁzgfzﬁ@ 240 lmdﬁﬁﬂ@aenzhvomé% ziea Ciﬁa%@%s 276, 277,
087 and 368 hi s enmbodi ment, the antib

2310288n?$%e%94m r%99 ﬁ%@@ﬂt 3ﬂﬁe%%f317od$ﬂ§sl%1&3§ %31 335,

| E
336 Bsﬁbsﬁ Vf?fif*ﬁg‘ﬁ 5*5%8% 9%?)%‘{%@%2 %’%%ﬂ@?ﬁ @89 390,
391SEQ2 4@B,N¢D1743)3)r4039912@82309¥5 ﬂ%z@éﬂ@@ﬁ%%@ QQQ 445,

SO 10 T 75030 4P BT o, 57, 498, 49, 510,

511pPETH | BPO0F1 DR (529, GBS b3y, SBE) H46 Na# 2.BH 5% $53hpo4, 565,
5605570 57 N%83 %584, L8756 $e9 660, 651 605, 606, 607, 618, 619, 623,
624, or 625), or a sequence substantially identical 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 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 antigen-binding
fragment thereof, comprises a light chain variable region comprising:

[0023]a) SEQ ID NO:173 or 497; b) SEQ ID NO: 174 or 498; and/or ¢) SEQ
ID NO:175 or 499 (087B03);

[0024]a) SEQ ID NO:299 or 551; b) SEQ ID NO:300 or 552; and/or ¢) SEQ
ID NO:301 or 553 (354A08);



I D NGO 211 or 625 (368D04); or [0026]a) SEQ I D NO 353
or 605; b) SEQ ID NO 354 or 606; and/or c) SEQ 1D
woi»3H88100 607 (356A11). [0027] In a still furpdEUS2007/004430

enbodi nent, the anti body conprises an H3 fragnent of

the VHdomain of G L01, G L16, G L45, G L60, dL6S,

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

368D04, 166B06, 166105, 375Q06, 376B10, 354A08,

355B06, 355E04, or 356Al1 1, e.g., an H3 fragnment

hay ' i@ 4F
A gdnd}%}gl@,%ﬂ}%ﬂ\% S é@éﬁ@;@esgg) ﬁ%tzxjd %ggfbrlelzét ai@id%r c) SEQ
ID Nmaﬁmzslgmsm 0226 244, 262, 280, 298, 316, 334

f)oo%g) sE 10@8@-353“8@@?% 460, 14 K:349%r &0 ankisr c) SEQ

of a sequence
ID I\@tﬁsﬁam&(ﬂ (368AENt i cal thereto (e.g., a sequence at

Bt i koSS Rabont U oM B PR agment
of thﬂﬁgghﬁig?&ﬂalbm f GllL16,e@0i4%5, GILGO, Gilll:ﬁ;)ﬂ ,UEB 92, 09FRKY9, 062A09,
oc2fibE, S RFREP SclERH. SBREh, SRS, 1 BABa 7S ER . ssence

3558069355!50@609356,41 Fab.g. Fér@HS) f&agllﬁ‘ent aasingghe arhmcﬂaéid

SoqueneoB et rth T aBBs! BOAT GHEQ IDLBLLA. €8 46 g §20r] 00, 118,

136! P47 FIPSRIB, fz"z@“zﬂﬁ}’z@é obbeodapes, d@n’m 3arbp1338 406,
amm de 1:2':14r£\5)1 on and nu COﬂSt ant regl on genes

424F642e4<6®rp4%8 45 5320 5500A88 aP86.r &Y. HH2H), Pha sequence
sub%’t%@igw fdeﬁkﬁrﬁﬁrﬁﬁﬁﬁﬁ lés§éjquetrg:‘§ é‘g%ggli %ﬂé 5%?5@%, 95%,
96%:,?997[% B8%is 9% qregommd@athcblethel'@Qén from kappa or

@gﬁ%ﬁﬂ% a@d&gpg%?g]ﬁmxf%@n@ﬁ Féﬂ I%I_e @E Iéﬁ?ﬁﬁa@oé d@ fRIbGe at least
onedmnpr)]!eltmdehey ehaamamd Iada lehest ionet ¢areplete lighhdeain) pocan include
anot t I h
onhiR Bbeni haing gt 'ny 2 EHRy s (R0 PY A Sirfg thdfh Fv
fragafgntpadsd ﬂéﬁh’@m ?IV@ mmnagmerib)e Then aptlbody kanlinclkdd a constant
cheni ca u
regir B By TaRieRt; S BomARERt G REHr Jampga pieha,
gan‘i’rﬂ& Géﬁére;ﬁ@loﬁ%’hc@m@abhét‘ant faLfibn @%r@@Otﬁt&remhplbodEavy chain
(e % bi specific or a nmultispecific #ﬂ
congian megaoag.qf.taetvaaeusmwpeﬁ.Cén&e E§%§9§‘PPE*%3é 19G2, 19Gs,
19GETBM 1981 'RfS, 190N e, rhalilamit cABREGSnstaNErddRBah Y chosen
tedt U 8

a -pharneceut 1 cal osition containlng at
fronh dxappacmdamhd& | Thee antihody sesy BA@ndlgbhanib@aytaleabeyigGix or
| Gaccept abl e carrier. The phar maceuti cal conposition can
9%%wrt her include a 9 WD 2007/ 098170 PCT/ US2007/ 004430
cor[boag} The fti-a-2p e&lﬁ‘bodv eleaotibed lhe?@inasdr bedigrizatized or linked

to anoaher %Hgtléﬁglrn‘%gleé%hllé: (salﬂ:% 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, cytotoxic or cytostatic agent, among
others.

[0030]In another aspect, the invention features a pharmaceutical
composition containing at least one anti-IL-22 antibody and a pharmaceutically

acceptable carrier. The pharmaceutical composition can further include a



(e.g., cytokine and growth factor inhibitors,
I Mmunosuppressants, anti-inflanmmtory agents,
woredoabedire i nhi bitors, enzyne inhibitors, cytoPORUS2007/004430
agents, cytostatic agents, or conbinations thereof,
as described in nore detail herein). Conbinations of
the anti-IL-22 anti body and a therapeutic agent are
also within the scope of the invention. The
conpositions and conbi nati ons of the invention can be

comBﬁ'Fagioh of étqgéiéla&ﬁe éhflzﬂg ﬁéﬂ%@dfﬁng%“t ll@d@f%%rﬂ‘\erapeutlc agent

na I n
(e.g4, leytakime land gremlptf@crtsr indikitard, mmelposh@n?lr&&lsaﬁtﬂ Ia@tldﬂﬂammatory

iet I
agerfigy bRtpSic, LSS Lonkiifp MihBflors: WiadiBhic ddBirk ol tatic agents,
or ccsmbinmropsqhermbf asdiesatbed &n neordatdiail hareln)] addibinatons of the
ote |vate and .tissuye | ed |
antig o Ehbt et Hiant ard o wiiBR) I Seadi bl e
inveatioR! o éﬁmbbgiﬁbh@girﬂi cérrbiregibnyidf hh@imvention can be used to
| L-22- associ at ed, di.sorder. The nethod i n | ude

reguiale; Ihr22-asspglated 'Qfﬁ@@aliﬂ%&mgﬁ'% PGt L m%@%'%%y— 22
si nbﬁn&@h@&@ﬁms ﬁédfefp't&t‘sqa&aﬁe@ drﬂBbbﬁéha’ﬂl‘beil@%‘ih wifet) bf tigdues,

activity of immune cells, thereby treating the
lncluqngzbtafs@@dlra-ﬁ%ca tqiitbape of thq panoiese ki Ung, gpy, liver, kidney,

saln?d?’? éﬁ‘v@&ﬂgnﬁﬁdéﬁ\%h& Gint L4difien 2 pbfsttiallpl80ad and

onbi’'nat1 on er t erapeut| c agents’ as
tlsst&mallb@@lmmtmmcelﬂqe subject nmay be a manmal, e.g.

P e B O e b e

subject vithramb_-82sassdeiated eilsg:rder arhameihod(inakidesi adyinistering to
tne SUHEERS L bl Bock W SR A ol LBl Bpstone 1
22 aitlt/‘ny iof nmlmlrneao&}d leerrwystmmd\)g tihei It)az-as‘aeclacbﬂ disorder.
2L e Sl RE By Gehe adiitretgie e ¥lbicdaione or
in céﬂhbirﬂiﬂbri with oplciiherapufit Agentd 8¢ dakerbed theramt iTHessubject
and eczematous dernatiti ? ast henl raV|
may; bg pARAIBRY SRy Mans & ng‘éf Aog Caniéag%ed to treat a

subjeet Wlt'hsan fli- Qb%&%cr@bhloﬁé&dék ¥Q§h 'a)s autBirhAURBLASdrders, e.g.,
condi ti ons of @?gq the skin gglé psori asl s

arthgtis dinslusgling raeu id @rhaitig, LUV%H@K 'rf@t@§|as'5hrm)$ep§f&9@ﬂh"“s
psoﬁéﬂ?& gﬁh§|ﬁ§ QuEuﬁl |38 [gi’éd furtis %?%)nk)ylds‘i’rgg sp6ndylitis), scleroderma,

epatit %é nephritis pancr eas
systegig lummacﬂl@amatw;., HBArSjogrere syadrameovaraulitisemyltiple

sclei?éégilﬁ{,ﬁﬁrﬂhnrﬁé ARRbidfis gbﬁ%ﬁﬁé fine ryat%@aemgm@gnd

di'sorders assocl at
eczemaltd>wﬁgderreapms)anmaptmi$rse gavis, inflagmatary theaved slisez@e(1BD),

. Oy | Gop.fi [ . i.nt.l.
crobfsaispSiE (i, BeBReR meliHs Topg L BRI &Y pandiions of. o.0.
the gkixi (@. @hpshnagyn drapdiovasculansesteno (agdlestbams)cierpsns) nervous
systeft (5 B. 2izn6BuSrs Pt fias o & nefhdRf iFpy (o 85 Meptrits) and
andrM @e4., pangreathisii Gartlitdaschlr \W3craers, QQQlZ‘Bolesterol metabolic
/ USZOO /904430, chosen from one_ or nor

disoriatnRIDan drTACiea] INE DA amioh SIRRIEBTIASSqFiRled with wound

healing; respiratory disorders, e.g., asthma and COPD (e.g., cystic fibrosis); acute
inflammatory conditions (e.g., endotoxemia, sepsis and septicaemia, toxic shock
syndrome and infectious disease); transplant rejection and allergy. In one
embodiment, the IL-22-associated disorder is, an arthritic disorder, e.g., a disorder

10



osteoarthritis, psoriatic arthritis, or ankyl osing
spondylitis; a respiratory disorder (e.g., asthma,

W@ beoonbsi7@obst ruct i ve pul nonary di sease (COPD) ; POT/USZV07/004430
inflammatory condition of, e.g., the skin (e.qg.,
psoriasis), cardiovascul ar system (e.qg.,
at heroscl erosis), nervous system (e.g., Al zheiner's
di sease), liver (e.g., hepatitis), kidney (e.qg.,
nephritis), pancreas (e.g., pancreatitis), and

cho$&s$ tofh Bheririate 6f Bdiinatofd Arthrits) ,uw;rs:le Eﬁelhﬁa@ld arthritis,
di sease and I1BD. [0033]In another a

ostaOABAIIORSILARESTNE A AN IR SEPBRRII & FOSRIFRISIY ciprder
(e.g® ra%ﬁméc bﬂﬁar‘gg %Hg@nﬂp afmofxNAIS %éé‘ g@oﬁFil'W %?tan lﬁﬂﬁmmatory

m ni ter Ing'to t ubj ect an
conditiodiofge aethie, skin ¢e.g. apsariasky), gardig@siosar system, (e gm

ath%@rgélehj)rs i&F APV gﬁstgfn i_é Q? rﬁ%en[ﬂl%?g e@%grﬁga)d §8|F H;ggﬂepatitis),

I'n-an” ano icren
kidnay (eeglu nephms)apaherqﬂm(saegr paporesditis)) antbgasﬂoplemstinlahorgan&

one,..e the s is a mmmal, e.g., a human
e'g'sﬁ?kt@r’nﬁﬁhpﬁo@?‘ﬁﬂs? I?négJB dssoci at ed di sorder,

I NCOOBBING andtiter, agperi, thétlnvqmtbrsfyaﬂ@r&e a méthammmWeasing,

dj sor der and aut oj mune di sorder.s.

inhigBEABRECE AECPRASRIIRpORGErD 3 SUPit e Fastpgd inludes

admifis@dring tethe subjesi &Rlil-p2 IsHAR 2qsmusloy, a@llL-Qkaﬁﬂagonlst (e.g.,
adm nistrations that are not in the g

an anti-HyPg@anikody syiragmentibheraef %r%ﬁ@%‘?”b%é}hﬂe@)z inapARgUNt

suffRESto Gk rELse SRHIbILALUBEC the acliiPBhlse irSEpLHEd MYABMubject. In
and/or increase the efficacy of a vaccine fornulation

onemaodu@entmﬁmsg@egt %wmqt,oqa gexéhgman syffering from an IL-22-
asségfa'ied b s%?d leYlg g L# PF‘es‘bﬁ tdisc?r'&\é‘?é‘tlhﬂénﬁﬁé‘toﬂﬁdlsorders

m ni S er e ore,
andi antnmnmnecmsomersn dm @aeeemlaodnmmtetrfe Hagg bindingragent is

adrrﬁoﬂlfriggrile@%al% t aa O%&F sgfb'&'ﬁe%%&f% e}?i %}t&hgf‘admsﬂétsons that

nr's an an
areirmnmﬂmegenerratlcudulagonfor exanpl e, V|raI bacterlal

o AT PR 1) SR SRR B8 b aer o
typé @ﬂ&ﬁﬁﬁmt EYrespoGe :#M/éhir?&réut hla&e imwéfﬂca?il bea vaetire forrmelation used
day or two each ot her
to IRETEe Bty JHtT SFATEP Gy PNt 23 IRSeEY i dos proSRpt

invditn PArfBEHenRistbledBeloie 2d@tP hAdIOY aftdrzth inWAlRIZz&S0on to
may i ncl ude bi ol ogi cal san‘pl es such as serum plasm

increpsg yacging effispsy-. InraBe ampedimant: ﬁ@dvmn%@rm&'% contains
onetbAHRRS ﬁ.—éz%ﬁﬁ%?ﬁ{?ts §FI8 Bregnifded, lrezzaﬁ%ﬁﬁﬁjr@b%ﬂ including, for

di sorder erein. - The nmethod i ncludes
exafmplecwiralabaciesial rer tommsiantigens. damnothesembrdinment the IL-22

’ _ . i ons
a3t ond S A RiCen B ad iy SLEF L LR B id, itin dne hour,
thresainplins, onetday ciowae days efipheh oli@lein a statistically

si gRRkkI 7,09

cndBaSfiR Anele Rt e RIS Erofiads H BRI for detecting the
presehed of/ H-22 il acsarhpla insvtp) @amples may include blologlcal samples
such as serum, plasma, tissue and biopsy. The subject method can be used to
diagnose a disorder, such as an [L-22-associated disorder as described herein.
The method includes: (1) contacting the sample or a control sample with an anti-IL-
22 antibody, and (2) detecting formation of a complex between the anti-1IL-22

antibody and the sample or the control sample, wherein a statistically significant

11



is indicative of the presence of the IL-22 in the
sanple. [0036]1 n anot her aspect, the invention
w@raviogdsaso a net hod for detecting the presencepof/ubi002®04430

invivo (e.g., invivo imaging in a subject). The

met hod can be wused to diagnose a disorder, e.g., an

| L- 22- associ at ed di sorder as described herein. The

nmet hod i ncludes: (1) adm nistering an anti-1L-22

anti body to a subject or a control subject under

Ch&ﬁ@é‘%?ﬂ% @rﬂ{(%n gﬂe$§&%g@kgﬁ rtrrg% s&ﬂfbl?%laﬂ%% H9%ontrol sample,

is mkitnamemftthe me'semmlspf tediU-22 R thenbameien a

Iﬁé%%ﬁ:alnlo nie}‘ it a4 \(I:h nog_[e L1 1(5 heaf Re tIfonde ecting the
¥ 2pofheh arbestifigdnveib plrlidgta mediop g dStecting
pres&arg:e, ofaLemwm oivos(ebg et vivosmiagihgiata gabjalct)t HEh@maﬁd €an be

71 Th tib tl
usefl {pidagase fAEang On b lzoassprited Hiordercts pgscrived
herdiaCiTHd ﬁie@hé’@‘irﬁ%d@é‘ (@) aﬂhﬁmgﬁémﬂ; @rﬁ aﬁﬂhﬁ%@aﬁ%b@i’ﬂy a subject

Sui tabl e detectabl e substances include vario

or agorral subjaci ander cengitiomsdhat allpy binding of thg amnapgy to IL-22, and
) M@bﬂﬁg@@ﬂﬁaﬂaﬁ of h%&naes& brei\%eﬁ%é “atiBBLE rana' |E~22 wherein a

n anot her aspect, the invention provid
statwgpauw sqg@uﬂqmt ichangagn (ﬂne fqrmegm eigthercaigelex, in éhg subject relative

toa éﬂ)‘?eé‘ Caeénf?olcéﬁ %Qf(*scln@?c.ecﬁ éthé{h{le nce ?f lé'e

2-’'expr'essi ng n vivo he me
ad O3 EfTdve atrgtllmﬂsamy ba dizectiynor insiirectly labesle@ jwétit a detectable

e M e

detddtablamjhstanm etcjudeswaﬂ’bweazymﬁsnprdsﬂﬁaﬂj Jgtoaips, fluorescent

matgﬂafsv sure pr g %e qucle @iﬁ‘ e%%ﬁe?{%?séﬂggnthe VH

G o83\ la%th@gaé.zw m@zm&m&ﬁa@ﬁdes 88780 (66 dBMNoring or
g 166806, 166Q05, 375Q06, 376B10, 354A0
targg 9@@@ agefifs Bech, aRaragissiie of a GyolrXis garakdo FrL-22-expressing

cell Whe). CTIRE tbthBE Y8EIG8Es baAinEeHd R ofti- IL@@%HHBBQ%?B subject
fromdL0l, GL16, A L45, G L60, GlL68, A L92

undgpsenditiongghaballow binsting o@é‘r@@ntlbg@mm—-zzeé@@aantlbody may be
coué@%’% séZéﬁ@@heéﬁ@ﬁ%Q mé"léﬁ/g ch 592 §3¥n. 355E04, and

56A1 1. The di sclosure al provi des vectors and host
cel[P@39ddepdissiosyre prdvides hetleiaatidssequaawep fraam the Vyand Vi
f @ r
cofjifE LR 51| 41 16Tl cleBoTE 98 ol (RN, oezcos,
087B03pBBZDoY, IBBDH4, 4 66806, d 666105 BT GG 76 10 854AEB, 355806,

oo AARY Negl5hB1 B St HidSnafbt rgpore
leask ©@NBOZDR3HBENGILA6,68006,6, T6E8HG11360,@ 1,68, 682, 097D09, 062A09,

oceft gt met b B o SR S ssancs

3558!069 BESEOE, wnll38BA et Thedistlosureadlso iproviles vectors and host cells
escrlgtlon dln part will be obvious fromthe

CompEsig P?'Bﬁ'”c Cﬁ‘ﬁwsbe | ear ned by

[0040]The 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 Vy or V domains of GILO1, GIL16, GIL45, GIL60, GiL68, GIL92,

097D09, 062A09, 062G05, 087B03, 367D04, 368D04, 166B06, 166G05, 375G06,
376B10, 354A08, 355B06, 355E04, or 356A11.
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practicing the invention. The invention is set forth

and particularly pointed out in the clains, and the
wolk@cloesmos e shoul d not be construed as |inti npCt/ing2007/004430

scope of the clainms. The follow ng detail ed

description includes exenplary representations of

various enbodi nents of the invention, which are not

restrictive of the invention as clained. The

acconpanyi ng figures constitute a part of this

S pﬁfddfﬂﬁaﬂ It%ﬂaﬂﬁgpecﬁsc&f%@ Rliscibddte it BEES&foRhiiftbart in the

sefve only to illustrate enbodi nents and not limt the
desgripfien: pod.in pRrewilidEscRyviensdrerothe ideseripipgsor may be Iearned by

practi Pﬁgﬁhg' |ﬂy%ﬁtlo1q 4?9%93\%%19; R A6 Hna apémgalaiﬁl Cp’omteg out in

recept or conpl ex assay
the dlaimas,rand the2disclosape ehoulnhm)dnebe osmstrued astiputing ithe scope of the

ot Bhe S8BT B BICh 19865 LABRAEG el Ratons o

varidus eéaboeiraphty ofctbtnsnheanﬂmﬁi, RHich amp etat restricties af the ilvention as

clainie. G e avahe Toeyes epteb i Aartel Tyespegiogion and
togetesr Wil thé dbs&Hipties stavé el td fRistchie SPAbdaimErs and not limit the
[0044] Figure 3. 19gG potency in GROa cell based assays.

invegfiefini zed GIL- 1gGs in hul L-22 GROa assay. (A)
Cerniined | gRIEFDENTRPTON OFTHEFIGUAED] Fi gure

4. Cross species reactivity of TL-22 anti bodies
EL[G942] Giauraitz edotancy @@aréate@nwle@a schy ¢lgnes in Ehez §-22
ecefyg%dfgfrh éxr“?éjséyg Bio(B2\Bidirdf LR rl‘égeﬂngﬁg'complex DELFIA

ure 57 Am no acid and nucl eoti de sequences of
Comn&ﬁﬁﬁnagsan The nucl eoti de sequence of human |L-22

S(FRERIR SRR trTElondeh L2 1ot compe

assdy‘ abie. lare2R bireingilln@?2 meﬂtwwnmieg DIEL FIA belrrmgtlhn assay. (A)

ey adhgl 65 BuE ARGS9, 2 SRLEI M, o arves.

GIL &0 derived. d(ES)ecalE e8edefiveat (e GIL 682dervd. e@pp @it 9derived.

34-179 of 7 .

2P 3 LA oy R o BEhd R Efogoa
|geé QOH&HLEQQ \GROA ad¥Hy! A%ceérﬁmﬁeaw Gege)dﬁoﬁ?amm l9G.

non- erm ined QL 1 L16, G L4 L60

GLIGH51btguedt GE9sRaPeegs reactivily adh-22 aatipedies by ELISA.
opn?aﬁ%@@ulg@%o%ecl ind {6 WP, %ﬁ@%mﬁﬁ%q G. (B) Non-

355B06, 355E0 13 2007/ 098170 "PCT/ US20077 004430
gerrame 1, including VH and VL domai ns, and CDRs

#@ ‘dﬁ gﬂlﬁ El-lAInJggo Man&%clé&%@%ﬁ-{ &ye%&hlﬁﬁbﬂ(ﬂ_-zg The

cleot 1 de sequences
nucleotlde 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 amino
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. Amino acid and nucleotide sequences of mouse 1L-22.

[0048]Figure 7. Amino acid and nucleotide sequences of non-germlined
GILO1, GIL16, GlIL45, GIL60, GIL68, GlIL92, 097D09, 062A09, 062G05, 087B03,
367D04, 368D04, 166B086, 166G05, 375G06, 376B10, 354A08, 355B06, 355E04,
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G L16, G L45, dAL60, AL68, GL92, 062A09, 087B03,
166806, 166G05, 354A08, 355B06, 355E04, 356Al1 1, and
w@e&D0ds176 ncl udi ng VH and VL domai ns, and CDRspCT1/H$2007/004430

H2, H3, L1, L2, and L3). [0050] Figure 9. Am no acid

and nucl eoti de sequences of scFv's for non- gernlined

G L01, dLle, dL45, G L60, AL68, GlL92, 097D09,

062A09, 062G05, 087B03, 367D04, 368D04, 166B06,

166Q05, 375@06, 376B10, 354A08, 355B06, 355E04, and

o 5 HOSE  A , an

L3). sequences of scFv's for gernmined GLO1, dL16,
45, L60 6B06

Tol] Figsiniss AmUshe61 aad poRIEodsh £PAUCTRGS S §RpIned GiLot,

GIL18, t@IL@@R@IHBGGGII LG@CGlugzl oelza.ogHames |136806d1660305 354A08,
Al LED DESCRI PTI ON Deflnlt gg{] C’n ord
di

3555 Mt STHEO a1 FRAPEBRIniF gmains, and CDRs

(H1,Y19e08t p9dy o &84 18)n ternms are f| rst defl ned.
'Additional definitions are set forth throughout the

delQQ503Figuse & i pMing acjcand rsteotiderRecences @f schyfsdog non-
gerrﬁlﬂwé%ﬁdlﬂ@? ne! @ lél?.ﬁsoblf_éégﬁﬁfés té‘lﬁbéobe?m@d 062A09, 062G05,

nconpasses any de con'prl S ng a
087808, @QTDMnaGa@O#r a@ﬁsas H66GA5, aﬁsegsnszﬁaaongsmms 355B06,

s 3FEAA BB CERGA el T el A o o

no[t)()ﬂle] Eidure,1thuAmiing edid Andeuclecidegenusinees, of scFv s for

oerhaT oL YL 56 15, 508D, BN, L85, By 8mgs, 1sse0

166(BOG|CSg&AOBy35EBO6PBSSE0nI 366A11 ;h dved Beegidda?ttlg higﬂiﬂ% underiined
i ncl udes anti ragments such as Fab, F(ab')2, Fv,
(H1’s'é%v|," F H%b “‘g?lr@ ot her anti body fragnents that

retain antl gen- bi pETRILED DESORIPVIONal | y, such

fragmants woul d conprise an anti gen- indi ng domai n.
. [PeBnjtisdSt erns "anti gen- bi ndi ng domai n" and
an[ﬁ%@ﬂi Bhfé’r' ?t tHd 6@%‘?& invedhieh rhiy %e%bffe pbadily understood,

onpri ses am no aci d
certalestgvn@q;eélrsbtﬁefmﬁ@ sﬁééltﬂné“ getiitings gee \ﬁ@bfprﬂhthreaapout the

det=ARH da%[dc% The part of the antigen that is

specl “recogni zed and bound by the antibody is
r ef{@I53HT f'edeam “antidbodyiretgre 1o andimmungelebblin @irdggment thereof,

S B S RS R GRSt Gagmontor

antugmui—bh‘tdnagtddmaﬁyl hiheey ferohiniciudesy hathis anat digiitea f(o\/(bolyclonal

morRRiSlr inoroppPe . ASlePEK ok RelameEirs bifidhiz&d hupe

singlesthain, ehimero} sygthetic, mecombfinerst hplnn@fmul'aedngaa(ﬁed and in vitro
generateg antn%oghes gUnless preceded by the word “intact”, the term “antibody”

includes antibody fragments such as Fab, F(ab')z, Fv, scFv, Fd, dAb, and other
antibody fragments that retain antigen-binding function. Typically, such fragments
would comprise an antigen-binding domain.

[0054]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 binding between antibody and antigen. 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

14



domai n. Exanpl es of antigen-binding fragnments of an
anti body include (1) a Fab fragnent, a nonoval ent

wé ecagmesito havi ng the VL, VH, CL and CO donai nSPCT/2$2087/004430
F(ab')2 fragnment, a bivalent fragnent having tw Fab
fragments |inked by a disulfide bridge at the hinge
region; (3) a Fd fragnent having the two VH and CH1
domai ns; (4) a Fv fragnment having the VL and VH
domai ns of a single armof an antibody, (5) a dAb

varlg\ﬁ]@%ﬁh ((IVYJ“Q%%% érl\tlboo(y]ig%qél &I"f‘élHr\%n%&i'e rRéflor $9)); however, it
doescmmawaetu compyisediaihniFe iragmeniss fo eBRyPleak@veryvoaVy regions

| F

anc S48 i S b PR G R PRt B e
domgin eExamb@s ofbantigpe n-bintoy fragm@'\tscexﬁammmmudynacmdesﬁ) a Fab
fragmbaf apfrOnSBIT TR anGATEYc: Ko Ot ShlovH AP LG 552 2
F(abk)?]\frégh%ﬁtoé rﬁmeﬁt/ﬁthgmembem@l o F5P drayraentsi limgled by a

ai n, Fv (scFv) see e. Bird et al,, K (1988) Sci
disulig-brisigespheinomissidn: &) aFd ramss| hbrigS thRdio Vi and Cut

domAfRd( 4)E§'Fv fgmépt h8VidgR83),. aﬁ@%ﬂd&ﬂhir@qﬁya érn@wanh?of an

are tai ned usi I'.E(COFIVEFHZI onal techni ques

antiastys €5 dibsicagment (Masd gt @l., é‘rﬁﬁQ)HMaﬂff?é”éﬁéf{]%%ﬁb which has
aVHeth%Hﬁ'f gé 5@ is | f%@gsﬁ% @agété;&][i‘rgi@pl gldH R)DR) and (7) a

nt act anoun
Smgieecﬂmrle Ft\O(S@des agtféoughethe e ctqmamsﬁ tha M fgagment, d/L and Vi,

are 5&%‘4 iy &e%ﬁl e@b}’\égythte lﬁ?’%?{oﬁé& l‘fé §'r&8bmbinant methods,

ons “of 'ac ogQi ca outcorre
by aesyg:thetttehml@'stbdt énakles thanh/ tmrb@mm:lé aaet $mgleyprotem chain in

e RT3 o AL EPYRIS  RURRETGT ARt ORI singi

chaih 7/ (sd€%);a8de bay] Bid e al.n(g 988) iStidreendvl: 428826 rend Huston et al.

(1o B O R B 5 MBS LAY, Ko ) s o

obtafﬁHd ﬁél@l@ﬂid’?’nveﬁi‘i@ﬁﬁl fRhRiduerdidivitad doss wath. skll( ifehe art, and the
Kabat, et al. (1991) Sequences of Proteins of

fragm%mar%@vebqat%f@r waetionii e samernaRnNe{ pgare intact antibodies.
gﬁf g1FRk t@f‘mH@Weﬁ:ﬁv@%ﬂuﬁ?nre‘?@@/ﬂd’&@!os%é‘or amount r;thalt is

cation . human anti bodi es of
sufflpmmét@ mmmm-aaamntnm ﬁmee\@r@lter@@%ﬂ! éymﬂiemSechaﬁﬁﬁve a

cosiRy DUTACAF T, ORI B SHUEISES e iy,
supmsatgmmfsatstonmmummsuppwsmmt iransplaat teuepthm atq: Vo),

h sl [

hofadBE Theiel) “Hinst Bty iHofidbk hitChiesiiting Vafiable and
condtant redione pocrespondqugombstmlwetpl oedngermlias icBnyg@globulin

2007/ 098170 .P 200 44 i '
seafetis KA AL g ISt rch B8, fies, ARG  Rupat ol
(Ses Kgbheatcat.al| Q@W])'quMmsmf Pm:lnelbs tof lmmureolbgigahinterest, Fifth

. t|V|t I,ts,.co fer to ducti.on,

Ecitiofn ChB: S otare AR Fhanciedtods, N2 ubiiieh no. o1-
324@)?tTNétrﬁ(m6)én antlbodles of the invention may include amino acid residues not
encoded by human germline immunoglobulin sequences (e.g., mutations
introduced by random or site-specific mutagenesis 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 replaced with an
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I L-22 due to binding an anti-I1L-22 anti body, wherein
the reduction is relative to the activity of IL-22 in
wo b@7absience of the sane anti body. The acti vi t pCT/ER2008004430
measur ed using any techni que known in the art,
including, for exanple, as described in Exanples 7
and 9. Inhibition or antagoni sm does not necessarily
indicate a total elimnation of the IL-22 pol ypeptide
bi ol ogi cal activity. A reduct| on in activity may be

a5 g R e By g it

sequegicers to a class |1 cytokl ne (which nmay be

r el lfé?ﬂg ghg% I)‘(ﬁ!;!?{)lltb g%ﬂgﬁgﬁl#" lﬁ@ Qgﬁ\gﬂf afd its cognates

refer Mtedmmdmf inHibitibnl, bommgmﬂsmdmmeﬂtlon of at mammoactlwty of

IL—2%gp9ﬁgg§p§|B%?qq(jpptl IC%%&N | rrrgir? &enc)e% .éﬁ‘ k tdtafide to the
activityNEXE2 fnhpeestiserfoedof, thé%aﬂtﬁé am.aod;i m@mnmmvme

as SEQ ID NO(ﬁ?S'\hunan or SE %cé {?g? I
measHERFhEBING B niqus knewn ARt aﬁ‘ef Bde xamp e, as
descgiﬂ&f ﬁ@k&hgké ?‘%’i‘l‘d‘ &alnHilitioR-di- anté?ohlgﬁﬁﬂo&g?%t ﬂ@&’essanly

% 96% 7% % 99% i denti cal an am no acid
indicadg @ctotal leﬁr@jﬂﬁtl@_@ oj;;gl@ ilgzmqymptld@nblﬁpgieal&ctlygy 1 Poreduction

in a(%tﬁlzlpeo%xy %%3 Ut gﬁ;{oﬁg@gm g‘p 204800 H0%R" 78%, r@ﬁ)ﬁegb%, or

quence which’i's encoded
mordy a naturally occurring mammalian |IL-22 nucleotide

oo BHEBE o8 ey 1AMTEDAOIRERS U SedrorpBR 2 B fflgane
(whioh may bagmanimaliem)exspabl¢ f birafling to Ho288 and/eqagrceptor
comgﬂ-:ﬁg?d]‘e IﬂT ?%Iﬁ ! ﬁﬂiﬁhkggpa?%ue%qgawgrf@f) QE? foélg%in%gg/%tures: (1)
an a9hito £9d6sef Z%c@%f’oa e Uralesddurahg neamenaliancile22 pdypeptide (full
lengfth o SAUTS FRIFY ?F?r o lagE RGO, o G airing g padhie shown

as SE@NBANO:{ PumBniBr SEQIDINOSB guarae) enadeagndyt thereof; (2) an
nucl eoti de sequence degenperate to a naturall

amine @gid seguende sybsiapiia M%mgéhﬁ?e 9 8t leqst ?ég/?re?ﬂ%’ 95%, 96%,
7°/t @3@@0@ °/erdéntl?§ﬁ@ LR AR é&lH@@Je%e sheWrl & MEd ID NO:1 or

or a fragnent thereo a nucl eoti de

aml@‘é@@tﬂﬁc 11ﬂ§tthen9®r(|hum@§ QroS%Qe'EbN%% %én’f'«mf\?@afr?gffagment
therEBF|(§)’fﬁ1hd.ﬁP§1%°é@H uBRESs W dj%ﬁ 'l@@ﬁ@édéd’ﬁ id héﬁﬁallyboc%urnng

y stringent conditions. may
mammallanZEFEZandmeDtldemq@noe or@ﬂpgmr@thqrgofzg@garﬁEQ ID NO:2 or

ruclgiE7 o TS AR 58 G+ (BB BT leroon o
an aninceacid seqgienbe gruediedt Bdaanictentise seganeenwbichfis substantially
. u | L-22. are j I o oD

oo, 28y M ot 359 Betoe ot D o,
nucldotide sejuetp@HBWh asﬁEQdDaNOﬂB o futkdtiofes 7R 610 thereof
(hungl\lllg-l?'plgJ er %3&5' l\?O(:)f-{ (rrn(a?i(r)le Iop gr}ragmenp therec%‘2 (EL;)ear(l3 %lrr?lncr)ma%Yd
sequence encoded by a nucleotide sequence degenerate to a naturally occurring
IL-22 nucleotide sequence or a fragment 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 nucleotide 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.
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domai ns. (Nagemet al. (2002) Structure, 10:1051-62;
U.S. Patent Application No. US 2002/0187512 Al).
wQ BaGOYsIne term "1 L-22 activity" refers to at PeBEB2007@04430
cellular process initiated or interrupted as a result
of IL-22 binding to a receptor conpl ex consisting of
I L-22R and I L-10R2 on the cell. 1L-22 activities
include at | east one of, but are not limted to: (1)
bi ndi ng 1L-22R or a receptor conplex of |L-22R and

716 DR S i e o
hurmeasn IEGQQ ase Shogn, in BEQIP; NCB2 andi $EQakD Ng:1, respectively. The

o e BB Sy S . 22 ST ins T o179 o

SECDIID‘NIDJ"’IS Aﬂa@'s(sﬁ(}of rEedmmhanighymag. IL-memiB nganyrstructural

comiset A A R e ST Srefik aton o

us gg@gﬁo‘ngmgrm)conbl nations thereof, of epithelial
I1s, fibroblasts, or inmnune ceIIs Epi t hel i cells

i n&‘PQﬁf&Thl?Jﬁr@r"y-'r?& agtivity'g@fers toat|ieasiying ﬁ%‘ﬁgﬁ" process
|n|t|%5g orl | astusptéa ské ?&?ﬂ‘.ﬁt ofAt.- 2@b|nd|ﬁ§ t@ﬁ%b@ﬁ’(dr@ionﬁﬂék%onsmtlng

I nc e, but are not |limted t synovi a
of lLf-zaRmcwt-é OR2 wm%cel@ Ls2ara<5¢tlvﬁ@sua@|uei§@1 laadf mm‘ Put are

not ﬁﬁ\lltlaé %éctﬁ |§lg|IE %ﬁlcﬁa reld@ f&@@ﬁﬁl@é AAMe-22R and IL-10R2

activit can etermned in
(e. gwhmnanﬂer2Féwmre\Mﬂumtﬁngae IL110BR); Legrsnciating with signal

ok oS30 JBEE) DY BBy ot o

protpirrd (L., STATS aS'fA;F3obr cﬁxﬂmﬂt@n?theraefm(%@tqhvamg SaRT

protgiri ARGy i Bfie (g Pietsii 6F BFBis ) aOlferafion,
dlfféjlﬁtﬁ?%m%?:;iﬁrittt&xwmfwcﬁan EPR6AIc] Ativity ecytbkinei secréfion, survival, or

corp 4G e 85 L R TP B b2t 5 v
cell§PRIudS, Bangeaitdinifodhto, %@ﬂs oMpE skineyut, Slﬁbecéncbnldney, as well
an in vitro phage play, protein chip

as éﬂd@héllaiﬂel%d ibrakisih '%Calﬁéed'alﬂfea@efwéﬁe'é%d ioupYBgvial ibroblasts.
|mn‘i§n°é gdid fh’aeft RGP DgH and EOU-NT desaNK éald, gdlls, Thi s

term exc es secl(uences gener at ed by enom C
mam@@hﬁ@ﬁgewwme aoeYiasn 2| actlvgtw@zlj e detarpined in vitro, for

exa'#rirpé @#lﬁg t’théeflf_ ur o p?or'mhﬁ)‘ft%r?iaéé‘%{) ?‘s i%ﬁ%dhﬁéérﬁ EXhhiples 2 and

envi ronnen tance, an
6, the GROadqwrete assay fubsaampie & by the BARS praliferation assay of

e, 26 08 B EL R AEPIND ol or st by scorg

profEEsIdBRO0aN QDALER retponsedr diserdes as desswibedfiprisxanople 13.

pr | ons where. the isolate te

P BBE AR Dot BerSino vl e SerEH ShdRady; rigmuto ap antibody
whete dle@spart &f &%’wémlébl)e wg;im (®g., aat!edlsiame GO}F@G%Qeuv/enated ina
norg%}flungé}% t | e 058(5%{% &;}J\r«frb& e dlsp Syt p?o einc Ip or any other
method in which candldate sequences can be tested for their ability to bind to an

antigen). This term excludes sequences generated by genomic rearrangement in
an immune cell.

[0062] 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 source from which it was
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[ 0063] The phrase "percent identical"™ or "percent
identity" refers to the simlarity between at |east
wo rm7absif7er ent sequences. This percent identitpCTaR2008004430
determ ned by standard alignnment al gorithns, for
exanpl e, the Basic Local Alignnent Tool (BLAST)
descri bed by Altshul et al. ((1990) J. M. Biol.,
215: 403-410); the algorithm of Needl eman et al.
((1970) J. Mol. Biol., 48: 444-453); or the algorithm

derl\%d 'ﬁ;ﬂ@rtirrﬁtatléé Fef(e(' ¢ aﬁﬁp@?ﬁﬁbﬁs w@@’?e thc,BlébT’étbd prétem is

ers may he Bl osum'6
suffisiently myrerdor pb(amma@etalaﬁxpopmmttqnsobr ableast @QpSO"éx(Méwd pure; or

ot ST Rb0R ) BIFo Bl RN b BuRETA ol Ty, o7
QBVoSm%mreBOWvdqume determ ned using the algorit hm

of @{S'}iﬁﬁer %Qg I“nga%@eg&%%ﬁ’sg) tpr%gl OFB\?"H]‘H }%fz%rs to the

snmu(avny Betedn Q) ledst ltwg cﬂffd%wt $2quertadt Thesp@bnent t@bﬂtw can be

| engt h 2 and
detega by IRl meat Alae ) es d6r BBty Petiag kGoa
Ahgﬁr%%@lT@%ﬁ(BJEAST?gbéénﬂ;@@ﬁymlts[m@@ﬂ]aﬂmggﬂ)ml Mol. Biol., 215:

repertoire" rs to at | east one nucle

40354e1(9)eiﬁ‘@ea|99éfhméﬂ Nersllegasy ety (1Y PY ¢ Méh'n%!?' .| $8i444-453); or
the Q OrittirH & 'ME @r@cé’cqa\lng1§88 E3%pRNRppl. BIHEAYILBYLI 7)., A set of

e sequence e generated by rearrangenent in
parame@r@mau he the Bmswnob‘zl seete mairiywitiea @aprdrnally, ofaty a gap

extetr;r]I?lj) %5(2% 4, (ﬁ?fﬁ gglal(tt %BaPeféQg}r gfns aﬁ*rfﬁe;?é‘r%bh’( Riohtity

betwempbms amino adid oh nuebaortldaggammncee eansalse bg. determined using the

algogté% e?ﬁ:%‘(@%bﬁaygﬁ% Vglbw 3&1 %ﬁ)%@%%r gr1 1al1 J7’) Whlcﬁ lt?gs been

lncompl@da@@di inte thg MLIEN programi e\g;eslesnzzo) amin@tafﬁAMﬂﬂOfweI@,ht residue
5,565, 332.

bl oapddnairypenaihlef IR AR Bedipreflyl e LR pBrafigentiy is
usu@li)|/ léélﬁtlm‘é Eﬂﬁfdﬁ@geqwﬂées of ﬁn?m&%mgtgu y diverse
col | ec er i fic bindin
" o Bed64ITRS eg«blrﬁ ertaitey Gpiers 46 Bl astong iiaisian hegyence
derifed WI‘E?JII?’E)rté&l’hallyB frbﬁ*n Qf EEad bnéts@b{bénéé‘%ﬁ‘fco@ﬁh@ aglea@t éne

condi ti Ons. eCI |n|¥Tg|scaracter|ze
lmmﬂr@glewmmme aﬁauanpe(ﬁ)m)a asenesaies rq%rraraeemem in vivo of

the v/' 1y §5§H\efnﬁ§6\‘ H@QW%ﬁéfdsC ahRbRAE N anl i CEe dHRAls! of light

ow affinit noderate to hlfgh capacity
ChaWpl/k'@ﬂfn?t"'@'vnmmgeq@emg) a@m be ganarptatiraRea ofidn fesponse to

whlcﬁ'?‘ ?‘é’aﬁ"réﬁq/émﬁgﬁgécté@?} | gﬁb gﬁﬁitﬁé@%q 2%«8@)’%@%}%fpan or all of
the eeqwefmeynwheebtmaad&w !Dwusmwlrm tnugleotide synthesis,
e e eI e

may:rmd.lde omnly, ows@qmnmocm&wablmh apluralityi dﬁmbce&nces, including
oni c_stren t he sol.ution, tenperature, tine

one§||r|1 &/\%%P?tlﬂa Mldﬁ‘éﬁrﬁﬁ °°"88+\‘8’ém ration of a bl ocking
ag¢o06RIETHe tedns teopaciticbimding? &r tepecificallytisindstagfdrs to two

molecules forming a complex that is relatively stable under physiologic conditions.
Specific binding is characterized by a high affinity and a low to moderate capacity
as distinguished from nonspecific binding which usually has a low affinity with a
moderate to high capacity. Typically, binding is considered specific when the
association constant Kj is higher than 10°M™. If necessary, nonspecific binding
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optim zed by a skilled artisan using routine

techniques. Illustrative conditions are set forth in
wazampbsa 78, but ot her conditions known to the PeT/S8100TH04430
ordinary skill in the art fall within the scope of

this invention. [0066] As used herein, the term
"stringent" describes conditions for hybridization
and washing. Stringent conditions are known to those
skilled in the art and can be found in Current

oanERIRERgh At g S0 by B i e

u
bindimg kodditians. ddwyrapppriate birting p@ﬂdﬂ'@ﬁéest&&uaéquﬁ'éﬁn"a’"m of

a8 A e R, R Rl Dl s 9 i,

concdhteaticte b8 adlocking bigent (€.§5@eram albaatin, A calsein)oeked, may be

b | t, SSC, 0.1 % .
optlzdih v SCSRHEH erRrepagartngTasioded BSuBhg Eopgions are
set fathiybEX&mpid Bobui otHeX cBhditinsdtmwn taie pédsidnosfextdimary skill in
at | east .one wash '? 0.2X SSC, 0.1 % SDS at 55C.
the ﬂﬁcf?“éﬁ"th"éi'&?rﬁf-’%p% §'?'F|"?1‘geém°"hybr| di zation conditions

i's [ba@e]tpca G3éd PBréiR, ﬁ%ét%aﬁ Ftringent’ ddsibesaddrmishdior
| east one wash in 0.2X SSC, 1% SDS at 60C.

A
hybf'G'rZﬁH@ﬂ angwaghindet Stingent 6aRditipns iade Jaeneriahirgpskilied in the

art éﬁd Bég;qﬂﬁhm’?bﬂeﬁﬁﬁggggfg: lﬁg@%lbocu&?@lofoggl Q&W Wﬂby & Sons,

N. Ys(‘r&?&&)e 6t3.3¢M8i8.i Bavepus podaanastuegusaneiivdsrar. mcrlbed in that
rerctefbe SRRl et o eSS i a6 Loy sns
contiificinstiamybsidizatien isd&X sadium cblm@eémdnam qxtrattesfﬁ§@hat about
2581 folb AT b B i i PR 0L R D Sk 8P E . becone

exafipl¥lof éaidaht hbridiRgiondssHditehs isthyiridization in 6X SSC at about

i nsubst anti al di fferences (through conserved a

456, el A by B e ENa Viogt i 4% Aot 1 e S g4 BAkGs Another
exaMipi& bt ¥ f‘ﬁ}(ﬂ)tﬂdlﬂh AP b |s%3tlfr?cﬁfé}fcﬁ§|d &%ISSIE at about

mnor am anges, such as
45°6y bolidwed bgnﬁ leastarie washon 2 wq,u@rlﬁ/e ScﬁS at 60°C. A further

cified reqion...l the eof
exallie, 2 gty Ao St AidoRishin GRE5E atabout
45°C238lovsybofatidestaiie Weakh inf.2X tse‘.q:wh%rsm@dss&c ngh
[(5068] Seqguences substantially identical or honplo

strifigeny. cor&tmcpr@aw%nybﬂ%m%auem SCLul .thphat% Heo SDS at
50&9@@%9@& b 'aﬁ%gét%é] %hgﬁf Qx%é«ﬁeﬁ)% 50 at Bsec.

Icatl o In sone e sequence |dent|ty
car[%é?hﬁmphm “saﬂs@tanyallu@sﬂeewggs tgabstantially identical” or

p 9 r
suﬁgﬂrﬂﬁ%@y qggéfbgt&)u%an b: §$ thark té rePeQ/é’nt %ﬁ(ﬁB aé‘d 8PRlicleotide
seqevenséde\@ pCORE), rM.@,I axi V. dum:rﬁe/glﬂma lsiewhbzhl tbydu'rmauezmsubstannal
.under ect bridization ¢ Jtlon
aiiefepeey rpraharrsryd B rER SOl Iand) Sefmarison to the
sequempes Wtith cire tsee oat. r amlhbsTdnmah differencas irdsudayniher amino acid
present in whole % a
changes, such as 1 or 2 su stltutlons in a 5 amino acid sequence of a specified
region. In the case of antibodies, the second antibody has the same specificity and
has at least 50% of the affinity of the first antibody. ‘
[0068]Sequences substantially identical or homologous (e.g., at least about
85% sequence identity) to the sequences disclosed herein are also part of this

application. In some embodiment, the sequence identity can be about 85%, 90%,
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cell lysate, or in a partially purified or

substantially pure form [0069] The term "therapeutic
w@geniysire a substance that treats or assists POT/US2007/004430

treating a nedical disorder. Therapeutic agents nay

i nclude, but are not |imted to, substances that

nodul ate i mune cells or inmmune responses in a manner

that conplenents the IL-22 activity of anti-IL-22

anti bodies. Non-limting exanples and uses of

m%@%ﬁ@%, ?ggg%oalhggﬁsw P REIRY eéabstéﬁ@amajéﬁmmd

er apeut fective anmount" of
homdngy exisus Mc-amthebnwema@d segonenis avrtbnubnatzeamder Selective

e

commlemem'(to)f tlae strandt i T nupleen/mmds mogy bermpragentielwiolggells, in a

oo GESRCHT BReT S PSR BATBF b Lo

pf[QbSQHI’I’ﬁ&térhe“mdpéa’tlcdgdrh@ is asbbemtndaaynandeatnaor assists in
pected in, the such _treat nent

treattr@rqwnqqlg%ltqi@mder Crgpfzgtlcaagﬁgpdagwn ugg[ gut aré AdiGimited to,

subsPArRE Hhat hYcﬁjU’lﬁﬁaSMﬁrﬁunersfdreﬁiﬁtﬂm régporizes in a manner that
adm ni stered to a_subject having a nedical disqQrder or

complganents thedl-2Ryacinty £ antirlb-22 @nﬁlpggﬁe&e Non-limifing exgples and
usespéfqr‘éﬂ'i peliid Sgerft8l¥ ddseAHER Hisin, Severity of, and/or

I'orate one or nore synptons of a disorder or.
r e[@@rTDiM\@ usgddsraiey a ‘Esherapwtam“\t effgetiveimenat’ of an anti-

228 50 R PURER Bt sl o
multipl @2} laeintinistiationrte g subjedtisucinvas admran patignt) at treating,
prev?ﬁtil'&&,gﬂ.ir Sg%@f&%%@ﬁw&ﬁ%vgé eglﬁl e&&kpgwloratmg at least
one skhlplt@g dfra tiserdert orareguairey tisolrder, or prolbnﬁlng g survival of the

t
subiS e Bt exBar el Br et ba G M B o onbi nant

D%Oﬁ‘]'l"ﬁd seib)“fPealitieditt refe8li®. 2 hbrapbbtioor pr@}entatlve measure.
anti bodi es %% al so. be pr.oduced.

The fieBim@REAY( édn@nﬁtere@&mae?ulalﬁg %BSéah%adI@a‘igsorder or who

ultm’kﬁélxrrﬁay %%émrégiﬁe@s?ard'eﬁ iAGTaEARNSRWINt felkkaodBlay, reduce the
Hybri domas fornmed in this manner are the

sevesity ebrant/os pmplioratedRnelor OB RYSPtems o3 disorder or recurring
disogc{bgygﬁrl oRierdo W@ﬁﬂb%w@ﬁ@ﬁ& sUbjdcbBbyand tRuf é)?}ﬁéi:ted in the

snon resonance ACORETM analysis, to identif
absente ofr suahy Wealientdoras 20 WO 2007/ 098170

P, 4 that produce an anti body that
1. s&p%-éﬂf' Hrﬂﬂfub&%s with a specified antige y form
of [thm‘z]§pecj|$¢les|umnogymesmyvej@M@%&%amnhediamﬁbg@wpﬂse

o hipg PSARBIAmefl 02", oat L 1LY ocsurr no forme,
anf0arsiNunpapuisdaethralsdafown to those skilled in the art are available for
obtaining antibodies or antigen-binding fragments thereof. For example, antibodies
can be produced using recombinant DNA methods (U.S. Patent 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 using standard
methods, such as enzyme-linked immunosorbent assay (ELISA) and surface
plasmon resonance (BIACORE™) analysis, to identify one or more hybridomas
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[0074] One exenpl ary net hod of making anti bodies

i ncl udes screening protein expression |libraries,
we:2@7/095h@ge or ribosone display libraries. PhROEUS2007/004430

di splay is described, for exanple, in Ladner et al.

U S. Patent No. 5,223,409; Smth (1985) Science

228:1315-1317; d ackson et al. (1991) Nature, 352:

624-628; Marks et al. (1991) J. Mlol. Biol., 222:

581-597W0 92/ 18619; WD 91/17271; WO 92/20791; WD

a3 AR SER BAGT FEGARIR300 ty or

of th¢ Bpacified antigenspeay e ueedasitge impumagen, &@d r%‘ipmgman’f

o R BESHEB  B i ool i, weh o

anttgenrdﬂpmmbealtherabf i ncl udes at | least. a part of a human
endPH22IORE reardint metif KTy RhikduBRIR BlGssereening
profin ébtpﬁseytt;]rvmﬂr:rliaém%g 1; ﬁﬁggemrslbofsom:aedllsplwg:hfrgglaac iPhage
displaH S AEASTb b SR EE R Leeter e o Bra- BBfect N G2eqd00:
Smﬁﬁqws SBRECE 2a4: y%n?gr?agt mgi@awmd%tzam (790 19 QU atlire, B52: 624-628;
Marfsief of1 (1533) 3bd4o. 6o 205, S STAR G/ ISy ILFa BgE71; WO

92/§é791"»% gémkeﬁéT vierdseabeenWNO-02/6F4 KSA&H 05ARR590; and WO
d Apr. 29, 1996." [0076]1 h another enbodi nent, a

QO/Q%QQI onal antl body is obtained fromthe non- human

ani [m"nlzs ;%jotlnﬁﬁ‘ 1S [56¢¢ d?stgﬁ’ay fi Bi #Rfspecified antigen can be

dei i meric, produced usi ng
useddodninuaize DNANtharhan @mraakmgm aj redenb &gt .2 moygej bagnster, or

rat'beeﬂﬁg %rn?@&ﬂﬁﬁer]‘to{he% 'ﬁ%n?{%gﬁiw\&l | abbeg%ge:%%%\/ﬁ%?ﬁf a human

€SCri rrison et a
lmmmlgloﬁuhn gené. AForEerﬁfﬁﬁlla |t198)55s‘b&ktndangmear_mcbdeﬁameains
452, 1985 $|II<¥ et.. al

defignign saousea g, proaieh wip kg flahied g puman ig looi
Us@gftﬁé Wlblnge?ﬁ tecéﬁgjl@gge {%mt|5§h%ﬁsef§4idﬁhi8¢\@§:ldgm}l<ﬁﬁh6d% derived
ur opean al e upbj 1 catil o ni.t e |
frompdh@iengs Wiy oo ggsie @R&ﬁﬁ'fg)ﬂ Ry Pﬁ&&?@g%?"ﬁg%ei%}sd See,
e. gpr)@Néﬁ\ﬂOlfSEWe@F&éneet yﬁ(mat)rmm@méném@ez 13rzat US 2003-
ress _hunan he and | i ght chain gene

007GitEE, WOLSG/BA696r BYBIISIPd DKE BhdiSgenan o BTAppitafion No.

pc*rmsgsﬂjs@;@@ hnadmaw@nfbda ght chain genes W nt er
describes an exenp cﬁ/mmt_graf“ ng met hod t hat

us el076] ki aniher emb .28 Ooreiana) antibody is obtrg%eg from the
oA AU o LS8 o RS, chimor
mayfbeap remiucedw sing eermbinant BYWA tﬁdwlﬂeess &ppuedo theait.af vanety of
apdBeheB 80REMGD Slnferc NRITBELENR Bl ABlgRRTSEE 0.
Moaigon BEae,sBa:rcy Natl. Aagdch Seit UsS. AuBthBBSdf, 108Rs Tekgdaradd/., Nature
31 L{%zb i18g.é,n§aglflly 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;
European Patent Publication 0173494, United Kingdom Patent GB 2177096B.
Humanized antibodies may also be produced, for example, using transgenic mice
that express human heavy and light chain genes, but are incapable of expressing
the endogenous mouse immunoglobulin heavy and light chain genes. Winter
describes an exemplary CDR-grafting method that may be used to prepare the
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t he humani zed anti body to a predeterm ned anti gen.
[0077] Humani zed anti bodi es or fragnents thereof can
woeogeparat ed by repl aci ng sequences of the FpCT/US2007/004430

vari abl e domain that are not directly involved in

antigen binding with equival ent sequences from hunman

Fv vari abl e domains. Exenplary nethods for generating
humani zed anti bodi es or fragnments thereof are provided

by Morrison (1985) Science 229:1202-1207; by O et al.

a3 o B8 D05 O, N 9500880 8 ot e

CDRs, dﬂ)ﬁpattﬁ‘.ularhlwmammmtmslw mey igereipdaged with, at least a portion of a

vor SRR Mo B LA B THS GBS\l porryar

CDRar Ilt #balydrerissang tmrepiacé ¢ huober aff @Dﬁsaegumed ffogbinding of

the ng:é}gl n, aucrg nu I ei Cp%f;egﬁfm %bg?ﬁ%al ned from a
l&?é;l st a
EﬂﬁﬁHiﬁhﬁ@ﬂzeél &hﬂ@bdm@%rﬂ?ﬁ'ﬁbh@ﬂ@b@&&:ar&ﬁe\g@h@a&d by
0

from ot her sources. The rec

- n¢odi.n
replagifg sesuenaas oh g Fvyreakiedegiain ﬂ'&\‘ e rtcrt&lcﬂ tly g‘?\bg]\cﬁ%d in

antng?&%f?ﬁﬂh@@ﬁh é‘dﬁﬂﬁ&l&ﬁt §8%L\l§ﬁééﬁ frobDRURan! Py Oﬁﬂé@brdomalns
mbodi nent s humani zed anti b IS optimzed

th
Exemp!arudn@thqsiﬁ; f@r gepREHNgaRuRan @m@tm igsor fr@@ﬁ&é@% d@efeof are
provf’cféq;'ﬁg fortidBRl( gﬁ%k ‘S‘&fetne §‘11 Eﬁﬁ-ﬁ%&ﬁtﬂytét bPRP (ﬁ%ﬁ)or

|ons I Nnmuno bul'in nol ecul es

Bio anurwemﬁéwy aadybsotl%ﬁéﬁa(w&, d4$ ﬁa eRBI6H nb\ﬁw&&%t?@? us

05805 dnlys 2368 284, ThogBiAc oy el maripiaing, e

expriessingoihegyudeidacid $equé@ices I8 EncOdesalhoepad|of jimiveireglobulin Fv

e B i oS b A BB BEE LR acis

maylZs Béﬂaﬂmed [h@ﬁﬁ 9 Wybridtinid palydwaing eagamtibodyhagainét apyedetermined

al so ified by s n man T cel |
targ g}, B ARRGED Ao i WS RS OB P eSS < T Gopgaagant DNA
encb&ngW@eQﬁfrﬁ@&Z@dml %@?{Qﬁb%a@caﬁth@f b¥ cléred i@ 'en appropriate
i ght chain variab domai ns of an anti body can
eXp'@éSmﬂaY%QB for peptides that bind to MHC O ass I1;

@ﬁpbéﬁﬁﬁw EPPOBRARBAHISD &t RithbAlzed- aﬁﬂiﬂoc%ﬂs U&ﬂﬁﬁzé@by the
ined in WO 98/52976 and WD 00/ 34317

mtrqmc@@nuqimmsepcﬁtws@smutms, COPPEBPS segugmﬁvwﬂutlons
gerrﬂﬂquhggtltuﬁgﬂén s Jtﬁééﬂ?ﬁut BRL! %M?l?@r@ﬂnﬁwmﬁﬁ&glgﬁuhn

fion a at abas
mole@mesw&m@nwa bg200 of ceve s teﬁlumnemkoowm@sthelaﬂ (e g., Teng

o f PHAINGEEIGESSeD 80, 83, PQBE005 IS Koinenly,

Immambidgy cmt:ayszl ﬂzﬂmem:alr:@lssen ebiand MathaBnzpnol. 1821316, 1982),
' NVHC N i
anc 5k Ehel il trding P B 185RE08 o Pt BUBUFRAZ, W sbBios 05 o

EP 023840@)d can be elim nat ed by substituting
[0079]An antibody or fragment thereof may also be modified by specific

deletion of human T cell epitopes 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 Il;
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
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smal | nunbers of amno acid residues in the variable
domai ns, or preferably, by single amno acid

wagndnsiopgiae i ons. Typically, conservative substiPOI/USTI®T/004430
are made. Oten, but not exclusively, an am no acid
common to a position in human germine antibody
sequences nmay be used. Human gernli ne sequences, e.g.,
are disclosed in Tominson, et al. (1992) J. ML
Bi ol . 227:776-798; Cook, G P. etal. (1995) | munol .

humgmq%c clgsgﬂl?b&‘u?%g gggtléd'zbagﬂp% sh'e'(ﬂfppﬁg (g?]r @%‘tigﬁ ;S}egsgezr& in the Vy
and M%ﬁleﬁ&@@ ds dé4cA6ad i 9B8.087b2o X6 BASENQIDOSAN7Y These motifs
provi des a co

binalinaiios B81d RV VALF &iossulb i SldyRencatd daumppnatiutg potential

T ceT‘HBn!dﬂ)‘é@n PéteﬁtlaleT-o@lH é}ﬂﬂ@p@%fﬂétécté@rcd?f Bé &lliminated by substituting
Engi neeri ng, Canbri dge, hese sequences can be

smaj] sumbersofminosag feﬁlﬁW@ﬁ ig éla%ﬁeeb ecd@nains or preferably, by
singld 2MN®BEId ﬁ%émﬁtl(%hd %%all%%@%@n@%htltuf éﬂ?&ﬁi Kade.

regl ons can al so be used . as described in U S
Oftepabuhnotexclusivetyn a@eamlr[megsi] qamment 1§i s Pesieniimiiwean germline

ant:%f%&%@@r@e%y% hééaFngb rgéltl %Fﬁ{nhnb %ﬁ%ﬂ%@% Ubig" are disclosed

in Tomiidsor,oet a. (‘e&ﬁﬁjnﬂ dvick Biwlt R271TF6t Z98;HCogk, (EePe ehah§y995)

imirfl g T8, Gbl 8K D574k dHHtﬁ.laéboeeQ'afl 'Gob¥%) LMol Biol.

such as co ment a

227f7®&9e®12;rmd Woimdimsonaat al o(1ASS) ESMBQ dl 14:4828e183cTheNsBASE
the anti bod

dneng%y grov&% 6%%@&%2\@2&&%%%&9{ 6um§ﬁ\ﬁtfrlg\égb¥globulin variable
regi6h &@taBAces Qdilﬁ'n néd bydporivhdon, ilfre. et a'VyMIRIaICéFﬂre for Protein
an Fc region of an an

t t
Engineaging. o 5@5%«ﬂgba&f%?ﬁ@%&&eﬁeﬁnﬁ%um B ouge of
hurra® sécﬁféﬁ&eo leSg.9fort tRembRark redienRlaind @mqh&caahgén@r@human

FcRn "subclasses, including allelic var| ants and
framgwerkfggians ¢an Blﬁoc‘é%l usgfng -Gofag fegerib Qdatf‘eyt%r%atelﬁé No.
sad(ﬁ@g‘ptors are reviewed in Ravetch and Kinet, Annu.

Rev. Inmmunol 9:457-92, 1991; Capel et al.
| miRRRATN Bedsinembogimeniss ananiibesyleanscentain an ajtered

imng@g;gé?%grl]lgll ccﬂﬁs?anl]xéilzé?’g%léét I%cgrgﬁ%aéﬂél Qﬂl]d:rﬂirbody produced in

pro
accudainbe dvitls theAteachimgsahergin ki bind re\d)se stliangty\/mewnhlmqre

I j b
spe bl P88 HiBEOEIH 8 o iBanT By P52 Rhptor, wricn
can souatroésevetah mjrmfne fungtions |o<blhe antibbodhe susipasiaffector cell activity,

charater| tlc an..antib WD 2007/ 098170 :

ysisp SRS o B55E) APy GrerangR g ARGy haieite.
Typic@ilrﬁoogb@btdrs mat ing tb P Eardgioh &if mmnantiodyl (ecgs rndgeantibody)

I ot ei ns corrposed of two ( ai_ns
incI 0 (S AR APl rERSRIATS AU ROTa FHY Tl 2B NI nd FoRn
sub@BREEX| tHBFu%’uYg ﬁﬁ)eﬂ@aﬁé\ﬂﬁ anH"éltérMBﬁffel?%dhb@Btforrﬁ@ 3k fhese

termed | and kappa, nay found”in anti bodi es.

recqpép@q leqz] getaﬁptpfseare reviewed in Ravetch and Kinet, Annu. Rev. Immunol
9:457-92, 1991; Capel et al., Immunomethods 4:25-34,1994; and de Haas et al., J.
Lab. Clin. Med. 126:330-41, 1995).

[0081]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

production, or other special characteristics of an antibody.
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am no acid sequence of the constant domain of heavy

chai ns, imunogl obulins can be assigned to five ngjor
webasses70 A, D, E, G and M and several of thPSEUSEN7/004430

be further divided into subclasses (isotypes), e.g.,

| gGl, 1g&x, 19gG3, 1gHA, 1gAl, and |1gA2. Each |ight

chain includes an N-term nal variable (V) domain (VL)

and a constant (C) domain (CL). Each heavy chain

i ncludes an N-termnal V domain (VH), three or four C

dogﬁbsrﬁAhﬁb%bresaﬁ%oakr%\m %srlﬁﬁh Cl_ﬁllEB@hr%" 418 ft"?pi%aﬂ@@étramenc

i s designated
glycaawateﬂsptﬁﬁmsyornp%% ef M%ngh@-)@lhaﬂf%ﬁ at amrlowmately 25 kDa

csc{BEEFLERATHINEGIESY LA TR (OB ARR, 7 oo of o

chainetgraredd @mibhya enddappal, enaebe dourd in antibgdiese Mepanding on the

o S5 e L0 r R 9Pl P01 303, FiPlpBbigpuins

can bleeasuigndd ty five hiiajbh elaasesgeND, ECORsarat M, metiesevedalt af these may

be TaANEHAVIASR, 1ia AUPHaSRES (SPORES 1.0 JaGHLI0GH 10GRdoRE, T9A1, and

IgAMEESEN i ﬁtmélueéésam tetrimal vghéb@w ’IoRh&in (VL) and a
referred to as_L1 and L3. L&éq 'S }%Rlc\?#&y

congtgat (fy bdpmain §Gl:|}0538h hegvy Gha SRpN-IRTpnal main

(VH?Whl’é@gi/f&Jrr@ Rehahé ?C!—H? aﬁc‘P"a rﬁﬁ@@ﬁéﬁ’ onCarh& € Hdomain most
hort as two am no acid residues “or greater than 26

prow,ahtp YH isdesigratedmsmCH1st The Ml agdafigdomains consist of four
reguBHé of r&\bﬂ@?lgibélﬁ?\%'ervé@%a%ﬁ@e{( é’é\ﬁaoPifraﬁL cﬁk?@@oﬂsaﬁﬁs FR2,

I NMuNog ns are nown I N e art
FR& @nde'ﬁRé) wihishdertr lsosigafiald fier itwee regionsief W@&h@ﬂab}e sequences

(cor%@%%%;t% (Yx/ﬁ%{é?ﬁmm&%sggngo% ?)Ha'[;tt?? b[#%@;&hm@{\%ﬁwost (?f the

residees gmpz:ﬁ'\slﬂiietfoeapélcnﬁu linteractizinsuafttheantibody with Cie aivigen.

(3Dl$L géﬁé%f? e togas &ﬁfgf %‘bﬁ% ﬁpﬁgf \/ﬁlgg idYr?%y EB@ constituents

on tRe ey dHa@n abe ?@f&rﬁe@ fohes RNt HEemnd HE8, whil@ €DR constituents on

nb|nd| agne t he portion of the
the &h%%!ﬁ]ﬂlatret’ﬁgﬁ%#ﬁg%mﬂa !a%d?%& L%‘ct i vat eg e.g., an Fc
r e‘{@@é@fC@RQ/ %ﬁ@é‘lﬂ} ﬁf@@ﬁeate&%@%f hdesaht )ﬁn.fe%;%! within the

to the deScri bed i n Sequences of
antlb@@syﬂém@nngltEmﬁﬁpdpégrxampiqem@ bgas shsarbéﬁawmﬁmmooac'd residues

or g"‘@& hﬂ\é’rpéer%g?\g: %g&é’ | §¢2 sdbmﬁjs)trucﬁgﬁes éﬁ?@ﬂ{re%tdlﬁ*ensxonai

er sta r character|2|ngt eantlﬁ
conbgwmtwgs of idifderent classesaf imnunaglelwins are well knpweps the art.

cor Sl Rl Pty Ao 59 D biaual ol

Sprisg Harbqrisg®yratory @2 dtaiogst 20, PesBUSH08 of ekilldgdhe art will

oo iR Sy U4k B EFLOFEER0R, oA ¥R s

conmﬂselsmbtnvmfd@Meng; 041, wao port&reof theréHaVLy pe GPR subunit the
t d, St f Anti body.
bind5. {3 G 2nRith e BRI BBt ERGMRL oS Sal RN of the

CH 6EB8uhit Bvatasinds $o a&ﬂﬁbﬂ%tvat&@@g Bn FE&pscarger aneidr a@mplement.
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)
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Hei del berg). Enbodi nents described with respect to

Kabat CDRs can alternatively be inplenented using
waon7loas17@escri bed rel ati onships with respect POT/US2007/004430

Chot hia hypervariable |oops or to the AbM defi ned

| oops. [0084] The Fab fragnment (Fragnent

anti gen-bi ndi ng) consists of VHCHL and VL-CL donains

covalently linked by a disulfide bond between the

constant regions. The F, fragnent is smaller and

| st f .V
e A R RS e 5 o
Oxfod@ﬁgdl)@aubﬁsgxmcaﬁtMytmadei_lrmgIsteﬂwalen Sée_ fgeapralyt, e.g., Protein
cF") ¢ e c uct e e, ScE". contai .
Seateiasa Bpd SlpyATRER RLpriveRs Varb R BOEaf A gtispay
EngMHe{‘:ﬁgELﬁ% WNE&S mfeb\él- S.and Kbntérenar(ﬁ tFer SipningeoMerlag,
ot he erm nus of

Heidglharalie EBOAIENS Bgsgdbed Viwithesspatic Geliet CPFfepn alternatively
be wﬁb%rﬁéﬁ?ﬁ dsihd Qﬁ‘nﬁ’értdeéd?%@] rERRiCTRARNERh 9éspedt toChothia

nes after assenbly somatic nmutation is highly
hypaman%mle lgﬂﬂsmé@éhﬁ/&m\éﬂeﬁéﬁééo%@% estimted to encode

10@8@5 agﬂt,ag ?gbég'ﬁ%&%t%%rﬂbmmg!d?ﬁ@té ®f Vi-Cr1 and

ni-o et al ‘Academ. c Press,
VL~(Emmlag@ova@nﬂy9®ﬁx)ed pyoe sguifide |b9pgld3eftw@endhe constant regions.

The FAiBaSA R Rim A8 done Eislel i ahii omak adhcovalenty
linkeah dT ¢ wwededrhe rtbettellndembmgf son-esvalebtly fimkedidomains to dissociate,
d b { t
a sn]gﬂ% ICB%f'lh > r‘é@ﬁlﬁp 6$c|9\ﬁ3‘%fﬂ%§§gﬁst¥¢&ﬁ8n)k‘lﬂ% s%ffg %%*ﬁlns a flexible
polyggpﬁﬂe bt linke 1) the C-teiim‘ims of Vaito &hé dbteraninus OF Mp, or (2) the
_terrﬁ;?mﬁopf Vg%gthelglz‘t%%r%ggisloé %; 151}%3} ﬁ%l%%réﬁ PﬁBH‘Pé may be

used B8 DRSS blit 6trRtINREEY arPKMEWA 85 tite hitl st bi nd| ng

donaln ofypep de, such as a Fab'_fragnent ked .
vi 0 pfﬁmmgq%mq frantbeRyaanes " o#g%ea"%'&/ gfnatic

mut?i 6}‘? %llg Wb@%d@%e%rnd@&@ﬁéssﬁ?é bsi¥pdtddto encode 100
nmunoPhiarma

ceuticals (SMPTM provide an exanp

diffesentantibrdynmoiecyies (omprNSsiey ULN KRR PR ﬁds oo et al,
Acaagw(gpg%% dseﬁMig&o @ﬂd1%§% r uses and applications

Publ i shed Pat ent
Ap [00SBIA ‘Gnispaediic” mmﬁuogﬂmgm@@m/ maegstylc'al hybrld antibody

oGS B B S oo o

Bisp2iiii aaiiadss cad(fspaaireishy a0eHied? 0P sRthods including fusion of

T Y T
ExpiMrnpiurfole7dien 8kg21 (188Q)pKabtEiny et aef dr femoenbbndién 1647-1553
(1obBE haaeipe R TR S IANE RS eb s g ing
dondif |ﬂ¢‘lﬁ%pﬂld@ _ACR Gt Fabhfraghigprphinkdel vibain insmimsgtbbatin
congttalgl? rrémglsc’)% to a second binding domain polypeptide.

[0087]Small Modular ImmunoPharmaceuticals (SMIPTM) provide an
example of a variant molecule comprising a binding domain polypeptide. SMIPs
and their uses and applications are disclosed in, e.g., U.S. Published Patent
Application. Nos. 2003/0118592, 2003/0133939, 2004/0058445, 2005/0136049,
2005/0175614, 2005/0180970, 2005/0186216, 2005/0202012, 2005/0202023,

2005/0202028, 2005/0202534, and 2005/0238646, and related patent family
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connected to an i munogl obul i n hinge or hinge-acting
regi on pol ypeptide, which in turn is fused or
wobtéenvsise connected to a regi on conprising ONBCDUSIODT/@04430
native or engineered constant regions from an
i mmunogl obul i n heavy chain, other than CHl, for
exanple, the CH2 and CH3 regions of 1gG and | gA, or
the CH3 and CH4 regions of IgE (see e.g., U S
2005/ 0136049 by Ledbetter, J. et al., which is

me C}:gég'grtﬂtg e%fﬁ?ll B%’_nﬁwﬁ{)heé?ﬁgreg&qﬁc@rd@?ét%d%f@ff&lce herein in their

crip nal n- i munaogl obul'in
entlrbtleson protein can further i nclude a region that

o L
QWXI s st arllg gr?g%'sgg%gglg @H&@%nﬁ’ @j@dﬁd{?{f?@cﬁ}hn fusion
prot@&&ﬁat)fnommblimmng Maﬁad:olypemudeetfm is fusgaraer dtherwise
is fused se C nected

conntibe to & ImpRpgpBHIR AENGH A BINGsT FOB ity PebEpyce. which in
turn! Wép@wus@e@mm@m fo @h@gﬁﬁﬂ@dxmphsir@gmm or more native or

ptide th t
eng.aeer%aonﬁtaw& ErGioBR i pRmPiGaeIogEi FEERY Eain, ather than CHI,
for éaéal c%@&tﬁ@b Fét};.bh@ of G GSIg) lorthg Icme and CH4

eptlde (or he case of a_ construc

regn@m tgE (seaRd- er$ ZQDEp{Qﬂ B4 hy|Lgpdbetterqd.caf 4*’ whigh s
mcogé&gb%lg bg?%rg cd Wﬁ%b%’%hig)lét@sdéé%nﬁhehﬁ' Thedifding domain-

east one | nmunol ogi cal actiVvit
nmnmbgmmdlnffuemm@t@nmm\ e énclude @fregian mﬁjyncludes a native or

engp%%ﬁ%? ﬁﬂ]‘n gl @ ﬁédﬁ\ﬂ/ cﬁ%h%ﬂé'c‘b'n%Yar}tCrQHmneﬂ@IPbeptlde (or CH3

o a
in tHeacapedt of am:bngtmct Gem!edam Wwhotenot ib- ;2@1 froo0 &5) that is fused or

otneFYEEE5 b G5BE81 ek i BoREHGHE 4 AT ftineored
immiogiioblinatévyochain GHBegnetardfregion ;bmlylgepmde\,{mrc(hHmm the case
r enot el }/Hacts vi a i nternpedi ates i%)g al so, us

of agonstruet Agrivekin WhelR PHIN Pat fiam gk tat &5 BP&dfe‘P' othGfwise
conh@@t'edgé thergiig %dﬁbfmitlrégron%él?peﬁﬁd@(c& CHS3 in the case of a

eptl e-cont ai ni ng nol eCcul es at mmc el eng 3
conﬁw@fed?rﬂse@b@nu’aﬁage %&'nmmﬁem@ Faicallya ghea bin "9 'domain-
i ' { logical activit
PRGB! o TP 8 oI BTR e o mmupcleicl acity

selechegram Hrrigrain congialing pkaptinady depﬂe%ﬁﬂbfo?edl-w%?@. n
cytogc%fmgfégf&éﬁ H@?neﬁh&a?ﬁﬂeéhbi{d??)ﬁrg@hg B3 @rget) 'f&de)ié]ﬁplés Q target

mmetics IS eptide backbone o
antigen} suicls ashiuman th28f |y to orient anino acid side

PO B R 160 LRI R Fep g bitogia
effedt papt fetomimirte body cexprichddacts qrmtregmnecafuh/argbody on which it
e RSh M BBl Bt PR Bl AoV AR LFRARER.

theﬂé@@dtnbgr@t@h paarincladopépliceanaheétics. nb’lnraetzbseare peptldg-contaunmg

molsgﬁpée %gﬁ@gqatg 2l @;grcgﬁﬁcr) élrggggép%%%a%t?@g@ a%ae for example,

JohR8bA Bt iakl, ' Feptiis Tuas Mifirtiest B BKDTESHP{IOQQ&’}‘&AND PHARMACY,
enbodi ments of t herapeutic lprlgjt ei.ns incl %9

Pezzuin et Ak, Eds., Chapman and Hall, New York (199 lncorporated 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 antigen.

A peptide mimetic is expected to permit molecular interactions similar to the natural
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These nol ecul es generally have all or a substantia

portion of a targeting peptide, for exanple, |L-22 or
wa@nooanbs17o L- 22 anti body, |inked at the N- or PCT/US2007/004430

Ctermnus, to all or a portion of a second

pol ypeptide or protein. For exanple, fusions may

enpl oy | eader sequences from other species to permt

t he reconbi nant expression of a protein in a

heterologous host. Anot her useful fu5|on i ncl udes the

molddfe! 'ﬂrl‘esg pﬁﬂcnp!)é?é?ﬁ'&? B? é\{! hyy eﬁ ekt s Hﬁd 'ben%‘#&ﬂ‘b@?nolecules

nant bo |tat puri IC&tIOI’]O
havil‘rgerrfams'l erthprnatlelrah propeitiesic thetargeting prpjidesidizciased herein,

f usi e renoval of
out Ji aldBeiatil BOisstlE Bid ond BEIMSIBES, T Oh " Per
us §00b0TOher rRenbodimedds lof therageofic bmteins)mluddadmalqrsproteins

such as active sit fr enz
TheAplReA TR P P et T e pa i PO o Wfbetigs peptice
for ERAMPRS |IL2eoPare anif LD aAtibed\g rlmﬁientatdhe N-hart C+tagminess, to all or
i ncorporated intp a fHSI on rot

? de cytostatic |
a ppRioneh s Soqe BPRRPRHHB I IeleRy FoRsuBre oTulRTh Y Smploy
leadét de Lﬁﬁﬁ:‘é&@f%}hcotﬂgﬁﬁbécneb b FeRHH, thé)fb@bﬁrmmgix@%ﬁlon of a
factors pept i drugs, antibodies, Fab grrentdc,
Pfotﬁ'ﬁ' |"bad1%§f°"a9|wi;5ﬁ§ /mse%rt w3eTp} Bisigminc! @% aifion of an
Jbﬂﬁ:’all ive InFAiRSsuSiR bl AEARBRYY Epitdd, 8 fééiﬁtate

g proteins. Methods of generating fusion
purmcatnen o the &usien preiednn Inalusing ©f agleakage sita at g ngaf the fusion

junciy Ca%tcﬂit%‘écr%?rﬂe%\%ﬁ lﬁrﬂ%j %%ﬁgneoﬁg ?&E’gﬂl’dﬁ aff¥ purification.

I ng unct | oss- 11 nki ng
Othezasefulusions ineudevinkingnehissictionsl dorsansaguel @Sfa@wsrsltes from

or B oE PG oyt B MG et o

regkmso nlxamp;ﬂs ofeproteips mjregjaptldéslthm/\mmye mcprporatechingd a fusion

uslLon pr I t
orold S} ARRE AR Bk 505,585 BE g, ani-
anglﬁgéﬂlc@rgerh@dyormméwwtbkmﬁl gSto\Mthn”If:am?gd , eptide dragsyantibodies,
chai n cons suc n Fc fragmen
Falg §ROMATSS ChantiBRa Eam APHOS TeAORGT REOIES TS, Ie6ihs, MHC
pro'teﬁﬁs Oéblba@héﬁéh%rbfeﬁhy éhd&brhcﬁin@@ﬂbt’éﬁné Sﬁethddsfof d@ieratmg fusion
018, 026 and 750 SIHE |ncor ed her ei n
prol‘teéfléraéﬂa\ee)" krgygn @ ﬂa%ﬁ ghskithin the art R %}e'eéaifw%&mduced

for E&ar{p? 'Wch@ﬁm:é’ﬁiﬁétﬁ%hﬁ{érﬁﬁ%%d Bifl IBISHER cFEEd-Rking reagents, by
qual I't1es, such as therapeutic qualities, circulation

de npwe synthasie of tigregalate fusienerotin: oidey afaghmest ef addNA
seid%?fc%l %r?ccﬂﬁn Fthe 'i ﬁgﬂ h%ghla@'tblé BXA BE§uén&s @ﬁ&@d’ilng the second

I N~ VI Vo unfused counterpart.
peRide/d Qﬂﬂevﬂo9@tDWBdDD,Y/GUBEWCPI@Oﬁmlntacﬁ‘f&@m’rpﬂoée'an Fc

 eg b : . i )
B L
antn linﬁaahtl@@)dy, msfusadwith antienwikagdibkdlinmheagyshaiy eonstant region,
sudip R o2l ARk BRI, RS 4ah lon gomeins and a hinge
regiere butilackbdse vdeuablaedag‘iom) I(ISé‘anGlS dRat. Mol €&0818,026 and 5,750,375,
inc\é\PpgoAf'gtAéggérein by reference). The Fc region may be a naturally occurring Fc
region, or may be altered to improve certain qualities, such as therapeutic qualities,
circulation time, reduced aggregation, etc. Peptides and proteins fused to an Fc

region typically exhibit a greater half-life in vivo than the unfused counterpart. Also,
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i ncorporated herein by reference. Such a VHH nol ecul e
can be derived from antibodies raised in Canelidae
wapecioes7o f or exanple in canel, |lama, dromedarPgr/Uus2007/004430
al paca and guanaco and is sonetones called a canelid
or canelized variable domain. See e.g., Myldermans.,
J. Biotechnol ogy (2001) 74(4):277-302, incorporated
herein by reference. O her species besides Canelidae
may produce heavy chai n anti bodi es naturally devoid

a qu b 1{3%'?4 E %@PB @\é?hlrifgoéiﬁe%ﬁz%?lﬁﬁfrﬁuﬁl%ﬁzatﬁg & tABSusion

nmol ecu ey are sing
ponebypeptldes and very stable, resisting extreme pH

Eqéﬁﬁﬁ—l@t HE %é:uggﬁd c%'rp%g}%brggbefszgég kn \A%eté tﬂ%eskll ec{ %rtisan are
hea@y’lahafnwartal:ﬂd m&mmnalderwedlfhﬂd||mmur’n'0glbhelnrnmnaturaliy devoid of
oS AT e B e RS EAr Al MBS oss7s,

mco@ﬁ‘é‘r%ﬁé& AdréiR byararbicthizeW Slich A4 ThaRcelE tanes aérhwd from
han those recognized by anti bodi es gener at ed |n Vi t

ant"P‘Pn‘F'Gﬁg’ﬁ'sﬂ‘i’e'“tﬁ%me'd%tSPSSW [AFLARmRIE i5,caial, llama, diomedary,

alpdc@% é@éh@é‘o Ahd T8 e StoRidiesallcaadn ca@ﬁﬂ'@' ordsarhsRfdNariable
which is incorporated herein ref erence
donwmgﬁe@q@ Gdfbyidesmanse @@emnpmw%ﬂ)aa 246802,

mcoﬁﬁ&‘f‘g@&i#%%@rl@ @géiegﬁ:ré Bl g?@ﬁ%{/s@?é@ﬂéé dJiﬁéh&éé‘ﬁway produce

sure provid deri ved
heafy chaluantibddina nayireyideroigkaklight tnhain.e Y HH meolecules are about

10 thhEg Shishiey ifin FE pioRGuRs: Yheyar SRGIE LN paPuARE AR Yery
stabls, rdsmmlgeektrema pHhandabmperatue congditicDR. ngrem(er'l“Hi@y are

t I
oG4 300075t BEbh888 vilon KEROOROS AU BoplBNiSy
antibBodiesl rFlamltﬁerMﬂtmnm om%ax?tbprélﬂen;ﬁthHNetprédiueéslBB{g# ylgld properly

tion n utes o al ubl i ca et hesda

foldgb fungipryal Vi) Bditians Sabagehderalet TLGRTIRIER
rec%g#ﬂlﬂé Epfbp¥s oﬂﬁ@%bﬁ&ﬂb?ae @écog%r’ﬂ.@e@bv adtibo@ﬁe@géh@@@@ﬁv vitro

|S|nvent|on InCUIn hei r scFFfra ment s

thronigh 10 UsGomATHPOIAHIPTEIIRS O Yia MBUNZRION ¢f PP‘g’U?‘@s"tﬁer than
Canfeiids WW@B@Q Wﬁl&ﬁf&' iRSorbordtbd Herel®Priéference).

specitic enbodi nents of the non- ?erm i ned anti bodi es .
ar éOOa%}@ne aspeakof the preser inygniign cgsprigassatingdiggand antigen

b.n@é%%égn‘?%@%ﬁgt Biagﬁ%g%z Ogg.%%clgg;%gévow 4%%@1 CDRs derived

fron3 H5B0N) INGBERGgIobulR geme oraress e sortus? 6o waniaga CDR is

oo B3 hingd e 5 B b, Vol U s

locazed o fat tmtmrslp;emcfu rangrD R negiors  Bhetstirichenesi dntklpcations of

v BB 5 L 5538 s i gauances o

Prof5d#\08 |mianbiedegicabmidvest,396./d 1-324 B¢ Nedisbal Instifutes of Health
Publications, Bethesda, MD (1991).

[0094]DNA and amino acid (AA) sequences of illustrative embodiments of

the anti-IL-22 antibodies of this invention, including their scF, fragments, Vy and V,
domains, and CDRs, are set forth in Figures 7-10 and enumerated in Tables 1 and
7. Twenty specific embodiments of the non-germlined antibodies are identified as
GILO1, GIL16, GIL45, GIL60, GiL68, GIL92, 097D09, 062A09, 062G05, 087B03,
367D04, 368D04, 166B06, 166G05, 375G06, 376B10, 354A08, 355B086, 355E04,
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attabfedatits Gheritink) ef@ to a 1At eRafA 68ndteht@omain like Ck or CA.
Similarly, a Vi domain or portion thereof may be attached to all or part of a heavy
chain like IgA, I1gD, IgE, IgG, and IgM, and any isotype subclass. Constant regions
are known in the art (see, for example, Kabat et al., Sequences of Proteins of
Immunological Interest, No. 91-3242, National Institutes of Health Publications,
Bethesda, MD (1991)). Therefore, antibodies within the scope of this invention
include Vi and V. domains, or a portion thereof, combined with constant regions
known in the art.

[0096]Certain embodiments comprise a Vi domain, a Vi domain, or a
combination thereof, of the F, fragment from GILO1, GIL16, GiL45, GIL60, GIL6S8,
GIL92, 097D09, 062A09, 062G05, 087B03, 367D04, 368D04, 166B06, 166G05,
375G086, 376810, 354A08, 355B06, 355E04, or 356A11. Another embodiment
comprises a Vi domain, a Vi domain, or a combination thereof, of the F, fragment
from an antibody chosen from 356A11, 354A08, 087B03, and 368D04. Further
embodiments comprise one, two, three, four, five or six complementarity '
determining regions (CDRs) from the Vy and Vi domains. Antibodies whose CDR
sequences are included within SEQ ID NO:5-13, 23-31, 41-49, 59-67, 77-85, 95-.
103, 113-121, 131-139, 149-157, 167-175, 185-193, 203-211, 221-229, 239-247,
257-265, 275-283, 293-301, 311-319, 329-337, 347-355, 365-373, 383-391, 401-
409, 419-427, 437-445, 455-463, 473-481, 491-499, 509-517, 527-535, 545-553,
563-571, 581-589, 599-607, or 617-625 are encompassed within the scope of this
invention. For example, in one embodiment, an antibody comprises a H3 fragment
of the V4 domain of germlined or non-germlined GILO1, GIL16, GIL45, GIL60,
GiL68, GIL92, 097D09, 062A09, 062G05, 087B03, 367D04, 368D04, 166B06,
166G05, 375G06, 376B10, 354A08, 355B06, 355E04, or 356A11 or from an
antibody chosen from 356A11, 354A08, 087B03, and 368D04.

[0097]In certain embodiments, the Vi and/or Vi domains may be germlined,
i.e., the framework regions (FR) of these domains are mutated using conventional
molecular biology technigues to match those produced by the germiine cells. In
other embodiments, the FR sequences remain diverged from the consensus
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are ishowm inoFatey’.opt i onal |y conprise antibody constant

pe 108PBUB s B oHUREAE the IRlarib Pt fius® v SRl PHucteic
acid seqiemtegliorahe gerindinéd Glh01CGIL1 & GlL4E, G168, &1 68, GIL92,
e T e S

3768014, 35aA08) B5 msemcbasseA@:qns«mmO s€idl &b nuélestide
known in the art (see, for exanpl e

SeqBnGER SIS hGrVIPHBTARST 1S SPTGA CHIE L Gt SUds, (Le0, GiLes,

GIL9B2; @ééﬂogl\bémogl 16680b6! ¥66G08f 358ALBN3EBIBOECYE5L05, 356A11,
Bet hesda, 'MD (1991)). Therefore, antibodies within the

ands363ja04are epigtad dnTiable 7iand Gigkre/B. HAing agigrandhauclgetide
squﬁg\%%é I‘f%ﬁ%\%& §§%a;§8m@§é’rmr¥éa GANSH, a8 16°€IPAS, GIL60, GILES,

GIL92, 062A09, 087B03, 166B06, 166G05, 354A08, 355B06, 355E04, 356A11,
and 368D04 are also depicted in Table 7 and Figure 8.

[0099] 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 somatic
mutagenesis or through error prone PCR. Germline sequences for the Vy and Vi
domains can be identified by performing amino acid and nucleic acid sequence
alignments against the VBASE database (MRC Center for Protein Engineering,
UK). VBASE is a comprehensive directory of all human germiine variable region
sequences compiled from over a thousand published sequences, including those in
the current releases of the Genbank and EMBL data libraries. In some
embodiments, the FR regions of the scFvs are mutated in conformity with the
closest matches in the VBASE database and the CDR portions are kept intact.

[00100] In certain embodiments, antibodies of this invention specifically
react with an epitope that is the same as the epitope recognized by GILO1, GIL16,
GliL45, GIL60, GIL68, GIL92, 097D09, 062A09, 062G05, 087B03, 367D04,
368D04, 166B06, 166G05, 375G06, 376B10, 354A08, 355B06, 355E04, or
356A11, such that they competitively inhibit the binding of GILO1, GIL16, GIL45,
GIL60, GIL68, GIL92, 097D09, 062A09, 062G05, 087B03, 367D04, 368D04,
166B06, 166G05, 375G06, 376B10, 354A08, 355B06, 355E04, or 356A11 to
human IL-22. Such antibodies can be determined in competitive binding assays.
In one embodiment, the antibody, or antigen binding fragment thereof, binds to an
IL-22 epitope that is recognized by 368D04, such that the antibody competitively
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domain, a VL domain, or a conbination thereof, of the

F* fragnment froman anti body chosen from 356Al1 1,
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rrent H and onmal NS na
for tgﬁnahllhfaz is at least 108 M7 aaeask 19 Egvioner @F!E)astbﬂ O{TWc'e The

B0y B AR B RS BS  h Er, sucn s

ELISA[ biosemsoe técsl'mdlcg?)(/ gum&aie?mpbnﬁntietﬁégﬁtafa;gly\s/\g or other
e X

techyy uen%ﬁ%”%fﬁ?@ﬁ? 8’ GEEH‘?%H’& sequences. In

ongoendopi nEnis edntehiplateavaat antibodies nif |tnuednmmﬁdmmaeysbmd

oGP 430k oo e kB8 SRR RS i or o

porifGfieeNnces. for the germined G L01, GL16, G L45,
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coc Pfigtor TR e, B SHOHE 008 Ehion i B soavencs
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[00103] In addition to sequence homology analyses, epitope mapping
(see, e.g., Epitope Mapping Protocols, ed. Morris, Humana Press, 1296), and
secondary and tertiary structure analyses can be carried out to identify specific 3D
structures assumed by the presently disclosed antibodies and their complexes with
antigens. Such methods include, but are not limited to, X-ray crystallography
(Engstom (1974) Biochem. Exp. Biol., 11:7-13) and computer modeling of virtual
representations of the present antibodies (Fletterick et al. (1986) Computer’
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one e e associ ati on const ant
( KAPOBB6} hesSonsenvative gsodifiealionmwill progRicesmateculesshaving

fun&Po@x%Y‘a%d édbrﬁ{q&%‘ Qﬁératc‘?(g??sgﬁﬂsr@ ﬁlar L&ﬁ'lo%%scgﬁgg%fifécule from which

cons ese an I'es
such modifications are made. In contrast, substantlal modifications in the

functional and/or chemical characteristics of the molecules may be accomplished
by selecting substitutions in the amino acid sequence that differ significantly in their
effect on maintaining (1) the structure of the molecular backbone in the area of the
substitution, for example, as a sheet or helical conformation, (2) the charge or
hydrophobicity of the molecule at the target site, or (3) the size of the molecule.
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| east 109 M'1. In other enbodi nents, the association
constant of these antibodies for human IL-22 is at

wo easiooshod0 M 1, at |east 1011 M1, or at | easpCt/@3H07/004430
M'1l. The binding affinity may be determ ned using
techni ques known in the art, such as ELISA, biosensor
t echnol ogy, such as biospecific interaction analysis,
or other techniques including those described in this
application. [00101] It is contenplated that
an@] es Ofof ks glb"%“‘doﬂ e8! d?'ﬂ 444", uBEﬁﬁﬁﬂoﬂS may
su as,” for exarrp reco nant ro % corrprl

mvoa]el a tsubatltm);ontofcmnaﬁvé anfido aptmmz]umhca nonoatine g,esudue such

in the art.wll| nlzet
thatJipiaadfies O o6 st oo B <HRiab B 4 BRIAGELIC residue at
thatlpaiéithiri (863 Qbﬁéxér{h@le Méél%nnaiﬁéem:latggS OKITtIELPZf%&lOIFScand
Xa se proteins nay be _honpl o
SUPRhﬁr‘r"%li ‘?Z %@ﬁagb@'? dly TH, z e&'%fah\f%%z-? ﬁd?“ﬁr ot ei ns
géomxgjpr | TP g TPAMMY Scidlinaffitdtfonat (WHRAREr 8b9sErvafde or non-
80% 90% 95% or nore identical to an sequence

CO"@#"Véiqu?)e%%ﬂ! begtetenpinesy Hwpsegtkiley bolhe; aft 6t
sub?ﬁth taé Brd @%sﬁ@@ume‘exaﬁ%le ?Hﬁb §gi@ éL@é\Qjﬁons[ %Bé]used to
n addition to sequence hono anal yses,
|demﬁppnpgrta|(1tsmld@agof thgpnplgsgi%gwe@cq?mﬁgdmrgasgdar decrease
)

the %@iﬁw t@:rf ;ﬁ%ﬁ%‘l&:ﬁ {e%scgensgllgnggsheggﬁg b%§ 2 a?ﬂﬂ'g d&ﬁ&ﬁ%dacnd substitutions

inclidis riutfare syod dinfitesd ®Dthase sett forthsndsshledd by t he
presently disclosed anti bodi es and their conpl exes
with antigens. Such nethods include, but are not
limted to, X-ray crystallography (Engstom (1974)
Bi ochem Exp. Biol., 11:7-13) and conputer nodeling of
virtual representations of the present anti bodies
(Fletterick et al. (1986) Conputer' 35 WD 2007/098170
PCT/ US2007/ 004430 Graphics and Ml ecul ar Mdeling, in
Current Communi cations in Ml ecular Biology, Cold
Spring Harbor Laboratory, Cold Spring Harbor, NY).
[ 00104] The di scl osure provides a nethod for obtaining
anti-1L-22 antibodies that conprises creating
antibodies with altered Table 1 VH and/or VL
sequence(s). Such antibodies nay be derived by a
skilled artisan using techniques known in the art.
For exanple, amino acid substitutions, deletions, or
additions can be introduced in FR and/or CDR regions.
FR changes are usually designed to inprove the
stability and i mmunogenicity of the antibody, while
CDR changes are typically designed to increase
antibody affinity for its antigen. The changes t hat
increase affinity nmay be tested by altering CDR
sequence and neasuring antibody affinity for its
target (see Anti body Engineering, 2nd ed., Oxford
Uni versity Press,
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ed. Borrebaeck, 1995). [00105] Anti bodi es whose CDR
sequences differ insubstantially from those included
wo rooonssiiel uded wi thin the sequences in SEQ | DpdDUS2007/004430

5-13, 23-31, 41- 49, 59-67, 77-85, 95-103, 113-121,
131-139, 149-157, 167-175, 185-193, 203-211, 221-229,
239- 247, 257-265, 275-283, 293-301, 311-319, 329-337,
347- 355, 365- 373, 383-391, 401-409, 419-427, 437-445,
455- 463, 473-481, 491-499, 509-517, 527-535, 545-553,

Tabks 3: AMinaoAtid Substaations, or 617- 625, are enconpassed

. T LILLBES)
PIR'AEY of an anino acid wilt h“’%ﬁream no
Rudidubsvi ng Subsstiatioar ge, hydr ophobi c, 01{ Conservative
stereochenf cal characteristics. Mre drasii .
substitutijons in FR regions, in contrast tfo %H@sm“t'o"s

A’,ggA?ns, mayvau,?_cagmelmde as ong as they [doyapt
ec

adversely (e.g., reduce affinity by mre than
ABg%RAs conpaked G, ARUbstituted anti body)| t k¥Sbi ndi ng
O tTES[ U4 TreantTbody. —SubstTtutTons [Teg g S0 be

made to gernmdine the antibody or stabilizie the
Aapt (M)en bi ndGlg site. [00106] Conservative] Glu
. : .2

o ‘)ic—ah S pt-etuce—rotectt-es—havit
qs{ﬁw@ional al§c i cal characteristics si 'ﬁflrto

GIhqey of theasml ecul'e from which

such_ rrpdl f:lt\(gagti ons

GING)f unct j oFEP: AlRd/ or chemical characteriktd& of the
EgUl es YsPE COVPIA§Med by sefecting A
Hs%k@ i tutibns Sﬁhetaﬁ’eoggr?ﬁ nd acid sequence that Ditter

llei@ni fi cant | LeunVahdVlet, AdafBbe, on mai nt ai nj ngeyl) the
structure pf r\}0151%ur.:!:meecuI ar backbone in the| area of the
substitutipn, Tor exanple, as a sheet or hglical
Leanflor mat | pn NarBucires lieh MadeMet, AlayBhephobj ciley of the

o ol a o tho t 1y h +hao-

| Py Aant o1t A ar (2 thn cibA ~F
LS Ul e. BB bobHiaBHIcrBUBERAY007/ 00443679 00107]
For exarrpl e, @n;'Agnser vat ive am no faci d sybst it yti on"

ho_aci-d
Me&Mle wi | hLgunbRRallBve residue such thal tR¥re is
A FEE or nojgfyf i L ol arity or chayggggf the
Ij:aHrréuqt acid ré%i["dgg’a%’]ﬁyﬂ’g{%ositi on. (See for
RiediPl e, MacPdnan et al ., 1998, Acta Physj olGlyScand.

643 5567 S@Sgki et—at—1998—Advi—Bigphys:
%:@)24). 03118'8’?'% I'red anm no acid subst tthhlvons
Trwh(@) her cpn&ervative or non- conservative) &ur be
geterm-ned-by-those skited+nthe—art—atfthet+re
TR subst i TFioRE are desired. For exanp e.Y&ni no
ml(ﬁsubst t UrpOPReCHAr,Berused to 1dentify ipmortant

residues._of the nmolecule sequence,. Qr to LhCcr-ease _or
VRldMease | hdeaMsatnl-ey, BretMa. nol ecul es debclieted
herein. Exp Gtlel i no acid substitutions| include,

but are not Ilimted to, those set forth inl Table 3

[00109] In certain embodiments, conservative amino acid substitutions
also encompass non-npaturally cccurring amino acid residues which are typically
incorporated by chemical peptide synthesis rather than by synthesis in biological
systems.

[00110] In one embodiment, the method for making a variant Vy domain
comprises adding, deleting, or substituting at least one amino acid in the disclosed
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37 WD 2007/098170 PCT/ US2007/004430 Table 3: Am no

Acid Substitutions Oiginal Exenplary Mre Residues
w®ndnsiopgias i ons Conservative Substitutions Al apCHUSMal/no4430

Leu, Ile Val Arg (R) Lys, Gn, Asn Lys Asn (N Gn

Gn Asp (D QQu du Cys (C Ser, Ala Ser Gn (Q

Asn Asn dy (G Pro, Ala Ala H's (H Asn, Gn, Lys,

Arg Arg Ile (1) Leu, Vval, Met, Ala, Phe, Leu

Nor |l eucine Leu (L) Norleucine, Ile, Val, Met, Ala, Phe

le . . i i - i G ACI 3 .
i i S e e SRS 07 Rt @ omain,
and Aéstinglihe vaviantfVpdomainfer 1IGH32 bigeling 8y mdulatipn of hy82 activity.
ToioofhD Tr*5kaPBiys ool iR eny D i comprives
addifiga deleting, Mo substiuting[£10604t olenamima acid ierthedliseosad Vi
o BB A RS Bk P SR R R Eain, anc
testingthealdriant Vi cisraginaioe iL122 IsiRgimigcer mpeapldtide shint2reactvity.

rather than b thesis in biol ogical t . .
(003112 n dh iR caARach ! the disriabive Proyidss & Mgthed for

pre%’él‘fbﬂg{'ﬂaﬁtit}/é'bigg'H?ieil?\tigéﬁfmhﬂﬁl@&_réé’rﬁbﬂ& th@¢pbtifigallPbind IL-22. The
metggdséolrégrtislgsg at | east one amno acid in the disclosed

(a) providing a starting repertoire of nucleic acids encoding a Vy domain
which lacks at least one CDR or contains at least one CDR to be replaced;

(b) inserting into or replacing the CDR region of the starting repertoire with
at least one donor nucleic acid encoding an amino acid sequence as substantially
set out herein for a V4 CDR, vielding a product repertoire;

(c) expressing the nucleic acids of the product repertoire;

(d) selecting a specific antigen-binding fragment that binds to IL-22; and

() recovering the specific antigen-binding fragment or nucleic acid
encoding it.

[00113] In an analogous method at least one Vi CDR of the invention is
combined with a repertoire of nucleic acids encoding a V, domain which lacks at
least one CDR or contains at least one CDR to be replaced. The at least one Vi or
Vi CDR may be a CDR1, a CDR2, a CDR3, or a combination thereof, including
combinations of Vi and Vi CDRs, such as those set forth in Tables 1 or 7, including
those set out in SEQ ID NO:8, 9, 10, 11, 12, 13, 26, 27, 28, 29, 30, 31, 44, 45, 46,
47, 48, 49, 62, 63, 64, 65, 66, 67, 80, 81, 82, 83, 84, 85, 98, 99, 100, 101, 102,
103, 116, 117, 118, 119, 120, 121, 134, 135, 136, 137, 138, 139, 152, 153, 154,
185, 156, 157, 170, 171, 172, 173, 174, 175, 188, 189, 190, 191, 192, 193, 206,
207, 208, 209, 210, 211, 224, 225, 226, 227, 228, 229, 242, 243, 244, 245, 246,
247, 260, 261, 262, 263, 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,
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WD 2007/ 098170 PCT/ US2007/ 004430 VH dommi ns, or

conbi ning the disclosed VH domains with at | east one
wdkodopsi7®, and testing the variant VH domai nP€DUS2007/004430

I L-22 binding or nodulation of 1L-22 activity. [00111]

An anal ogous net hod for making a variant VL domain

conprises adding, deleting, or substituting at |east

one amno acid in the disclosed VL domains, or

conmbi ning the disclosed VL donmains with at | east one

495ka§2£%7 rhdsé‘%g 9%t 598 EhE. 575, ?1’62%4'7 Gayppisa 1f ?Bz 533, 534,

ng or nmodul ation’ o 2 activity. 112
5350548 D4R S5G; T, 552, 568, 866 cPBEPES,[HERIETEs S 1nbBAR0ESS, 586,

f ' bodie r t 4 <4 r
567, . SENNA. B4 s, Bby BB sOT o6 b & 8as) BEAVHI 825,

( aIO(DJ‘r i di hg ches¢rabbdingente fhex varialsieadomairi uactuc@m al€DR3 to be
replgg% h%ckgta E&gﬁgﬂ &q@dgﬁfe&&g%ﬁﬁ éﬁg gézasstt(og’?eedo:n[ol r: Alcleic acid
encoaéeahlargmmwd@ubrsmitmym ééTQ)LEIDRSEﬁ(gIIDﬂ\IOHG hes, 28, 31, 46,

starting repertoire wt east one donor_nucle

49, 66 87 ¢ ’o%ﬁ’nljjoanméalﬂr?@ agﬂd1§§q1|%$rc135‘hs15$7uk;§t2aﬂt75al1§9 193,

20882‘11 Obibg h@é@lﬂi Q478 2¢d. SR, 2806&@@ NS 3@?10@@ 319 334, 337,
ert0|re %%TESSIH t he nucleic amds

352p3 EUQYOJ%?%& e&?ﬂn‘@?é 4445, 660 463 478, 481,
49628559672 bsﬂfi'é’@ fds%ﬂ;é‘s@t 55835681 B, 5&&3 '569?%043%@7 682, or 625.

fecovering t'he speci antigen-binding t ragnen or
nu¢P@i tSlaci dn aﬂml@@ expbodimen theyariablgrdemalroigelisies a CDR1 to
tc
be (ERIEAR G labRe 8 COBA, roddih Ppaibiard UM B8st Sne donor pucteic
acidvenicods hamaintinol acid sequente agbstandialipRs et cohiraSHEY H) NO:8, 11,

26, 9B Hhrd e i T i 6, Eopd oS, BRPR 078173,

188} hot £206, 20 224, 1RP7, CaPhRAB] 2605263, 76,48l , \A9E-DBS, 314, 317,

3a2; {38350, 0T, b, rog?0 0t £, e Wi 430456, 461,

47624792804 2897 3N 2 M5 4H80, 433, 848, 547,588,568 .58 5873602, 605,
64. 65, 66, 67, 80, 81, 82, 83, 84, 85, 98, 99, 100,

6201915 $02, 103, 116, 117, 118, 119 120, 121, 134,
?00?—?% 135 arib'iﬁer éﬁt%odﬂfﬁgnt %ﬁé” vaﬁéﬂle ddfﬁém ﬂa%ﬁ.ldes 2 CDR2 to.

be rgg@cepggr Iagbg a C@@ﬁ egggjlng@gglomqu mm Igg@t ogg 5ionor nucleic

acxd%@co%@g an %ﬁino%d s%é&an%éé%b éﬁ'\’na%gs sz%ggrut lé’ﬁ% 2Ig[% NO:9, 12,

27, 30345248, 63.956, 4, 999023007, 380, 135.4138 153, 366, 171, 174,

189,42, 801 215 pod 2o, 545, 24p eol pe . 2 29/,900,915, 918,

3333886, 387, 3383682, VY, 39894054408, 425, 428614 14@A4, 459, 462,
772980, 485 48814500 20, sffoed o0 8, 449 e b, oo,
62146862479, 480, 481, 494, 39

[00117] 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 acid sequence substantially as set out in Tables 1 or 7.

[00118] In another embodiment, the variable domain includes a CDR3 to
be replaced or lacks a CDR3 encoding region and further comprises a CDR2 to be
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WD 2007/ 098170 PCT/ US2007/ 004430 495, 496, 497, 498,
499, 512, 513, 514, 515, 516, 517, 530, 531, 532, 533,
w6 3d7/0963b, 548, 549, 550, 551, 552, 553, 566, PEBTS2007/004430
568, 569, 570, 571, 584, 585, 586, 587, 588, 589,
602, 603, 604, 605, 606, 607, 620, 621, 622, 623, 624,
or 625. [00114] In one enbodi nent, the variable domain
includes a CDR3 to be replaced or | acks a CDR3
encodi ng region and the at | east one donor nucleic

ol os A ERRESI RIS gt il 1Bt il nucoi
acid e0¢odesan gginolasid segeentg subsmntialiy as setdut iy Fabhexol or 7.
129003385 ;3 angialr e, 54 ers ogfiin gihoes a coRa o
be l&b‘bce}g?n laﬁgs"é,a aoR3 éﬂ@odlﬂ@élregmg7andmgéhek4c5faomgig£5)%s 463DR1 and a
CDBkdo usyippiages o fsks @ DRE ko SCORE SRsedmgsaRY) where the at

leaﬁrmidﬁaon@nfmﬁxﬂemm emedwsrara@hm&aﬁialsequmiceohe.ﬁ:saantlany as set

CDEl [?gs be repl aced or |acks a CDRL encodi ng region
out apigs Lor7east one donor nucleic acid encodes an

anijpe1agj d %Q#@%@oﬁ#ﬂ?ﬁéMNw rln)étmﬁdcﬂs%y cwalgclbs‘é!a@blh
NO '8, 11, 44, 47, 62, 65

sequegce may bedntrodgced ifo a reperiojredf Y ar VLmﬂalngiackmg the

reséég)tgnveg(?%l% g?érkszét;aél @%ge%ééglo%ggwgggé Ozgg% %%é Fo?¥®xample, a

pringgoadjagant teothe & znd abhe varimble igmaigandsys primere the third FR
carfg o iffrogigrost iy dhvati Eifinoiy By 13990 coRs
This népeiitoice can teccombings! witd en@DR3 ata dissiosedCaribedy. Using
andGa i IR, it o R IRERE G SERUGHR A Dkl PG shlufted witn
porﬁenlsl ehCBR lsbthent:ealfrloyn sthexadntibodiesntoShQvide AlCepertdire of
antip-bindigy Tradmiepdithef Pind 23" Ffier g9eroisd Capyse exprossed ina
hos? 2§ste?d SucB 48, pdde didplay RIE3criB8d.in ¥9D, 9309042 Hnd il 8,

336, U’fél 354, 369

cortpagongine] UnSuPalay N gn965.49p) Sadvitabissantigan-biling fragments
thaﬁﬂiﬁd@aiezﬁéénb@"&leét@& 567, 570, 585, 588, 603, 606,
or 624. [00117] In anot her errbodl ment, the

v ariPBEPAT dorA THIDACIRRSTN G3RS 8D dopemuipgenasis 6f the disclosed
Vi bRGKSeBUERESS £9168AbRe VaBiaAR VA e?d;qémﬁnscaﬂpéééﬁae%f binding

rep aced or encodi ng region
IL- aiaheAéech@lque u%@gterr@aﬁ@rqaﬁ dRClﬁu% deperibed by @m&égl dfProc. Nat.

Ao B B T P8R hbodt mont . L hovar | ablo

dorf@0i2Bhc| ulipstheromRhodousasediregs| mytegenesisekibedignaged Vi, or
Ve 051 gl onando A LACKRAIRY 5P Ba b Db Al PRE. MR, Acad.
Sci. U.S.A. (1994) 91: 3809-3813) and Schier et al. (J. Mol. Biol. (1996) 263:
551-567).

[00123] A portion of a variable domain will comprise at least one CDR
region substantially as set out herein and, optionally, intervening framework
regions from the Vy or V| domains as set out herein. Thg portion may include the
C-terminal half of FR1 and/or the N-terminal haif 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
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repl aced or |acks a CDR2 encodi ng regi on, where the at
| east one donor nucleic acid encodes an am no acid
waeeguepsieo subst antially as set out in Tabl es 1rPOT/U%2007/004430

[00119] In another enbodi nent, the variable donain
includes a CDR3 to be replaced or | acks a CDR3

encodi ng region and further conprises a CDRL and a

CDR2 to be replaced or |acks a CDRL and a CDR2

encodi ng region, where the at |east one donor nucleic

recé@ibhfil mdAeﬁamqubs @ftepiifdtrogqoss pe cﬁlmsémmhbaiésydw@s from its
out Ln a

usemtwr\'@fmo§emfgﬁr'\k%r8dngipé ate iR, L?Qﬁeﬁﬁ%sgorgthefvaﬂab'e
domahgqslgceatababsé@ écﬁf&éﬁtodiérﬁaﬁfs MHp%temac@aml I8Bels.

'acki'n respective CDR (Marks et at.

(BBYERA0! oAhQUEBIE arboRbentssjustraieddn she Examples comprise
a “rﬂéfg 353.@818\? an@l Vv hﬁoﬁlglrﬁ]{% Qiillécgﬁrt}’saa‘rd il r‘écgﬁﬁﬁbr}hat

mer to the t can be used to erate
altemate@eempdarnehtwmawamneprmwhgm@u@ngirag@mmta@ontalmng only

o oBF corT ot BRSS9, TgRR, SRRIGEe L, BoEEnah pocit

antn_enthbmdmgod!omamssmmbems@BRomwm(ﬁ@r a:mzlpkaaensmta?f tethains

L { t
capfhld ot NG S usr oL S8 SRS BB R B AE e haEaebre of, or
exahhsie, binding to 2_222El1tﬂe£$cré§ﬁﬁfgt Py Hecascdraphatiadby thaige display

screg%)lgg?%aqt 2k eqngﬂég (t:tg%gs h u%résr% %X é‘éﬁelscr I t%ggtonal \é\gproach

dlscﬁo&;ﬁ@lrﬂm BYOPOL T am ﬂn@ﬁbb%ﬁtﬂ‘b |dﬁﬂhﬂﬁ/lcﬂtﬁélgmﬁ)8coﬁtbﬂﬂng either
bind to IL-22 can be selected. [00121] A furt

a Hetlophain Jenads dopaadtipRls SgEmeidLsan Abclangs epeeding the
othélrl'b}‘i’éln\(k STA9L &Mehel e sRin rtWoeclYé\h'sfi‘i@cﬁ%ﬁfgeW—bmdmg domain is

domai ns still capable of binding [1L-22. A techniqu

Sel%@eei dn @cfc@rdqmcawﬂwehagg cu@rgl@vﬁ@@mayeeam@cnggd
B@S’}fgﬁn o Eote. dnatHeSeﬁiboﬁ?rﬁgﬁgs e anfip: % bodies can

uses direct nufagenesis
be Immd wsa grotdin (e.gVlalkemirg inesherBinsh ct(mshhmlquggrae@ambmant

t SCj
meffjol P O GG e SR s 68 yprS o
nod}ﬂnbtenihc:dous(;iﬂQﬁ)erQQé g..Jxdyé&idy)ene glgeazablyhrppyleherglydol, or
bl e .d | | .
poifinBiSuga ettt o 8R4 Hf ST ATNpg ¥ 6% 8as; 4,496,080
4,30P114an3| 630,41 nf /704N I drr@ws@skr Tieg batisodiesroanise ¥hemically
donai ns. as set_ out her(? The portion

moglﬁeplmecq\@éen@q@ygﬂl%n 9,8 o )G"f\ef_—,F@r g an@le,ttﬁéngrease their half-
life hh brao@ élﬂiulé‘l%ﬁ E&eﬁﬁyiaryﬁ\.sisiyme@@ ahdfaﬂ{%imt%emws are shown

erm naI or vari abl e domai n

in Lh§y PaétNpe- ‘EH@%@% "r 1%‘19 &@é’s‘* 49&1%%54 Nch&RA%KPAG-

OC O3B bBY a”fh@ Qﬁ&c%secFQﬁtu@d&HE lcin B Addifid tPAIE their

anti bodi es by 1 WD 2007/098170 PCT/ US2007/ 004430
glycosylation; that is, at least one carbohydrate moiety can be deleted or added to
the antibody. Deletion or addition of glycosylation sites can be accomplished by
changing amino acid sequence to delete or create glycosylation consensus sites,
- which are well known in the art. Another means of adding carbohydrate 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 carbohydrate moieties can also be accomplished chemically

or enzymatically (see Hakimuddin et al. (1987) Arch. Biochem. Biophys., 259: 52,
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reconmbi nant DNA techni ques often introduces N- or
Ctermnal residues fromits wuse of linkers. Sone

wo eokepE 76y be used to join variabl e domai ns POT/OBIOT7/004430
vari able domains (e.g., diabodies), constant donains,
or proteinaceous |abels. [00124] Although the
enbodi nents illustrated in the Exanples conprise a
“matching” pair of VH and VL domains, a skilled
artisan will recognize that alternative enbodi nents

kR S R Y

EnzpfndthSSI 880r chain specific antigen-binding dorral ns

E%@ Sed é)%%ﬁraefgp f Oﬁr&é%g})el}p pﬁg&?ﬁr@%rﬁa reglon are known in
the éﬂt Imrbdméwlmg ditergTBOhCHAPENG § aﬂéred folnn?ﬁaﬁ”aheeffector ligand

binding to -22. The screenin e acc |s e
Sucl RAJLSRIPER §8i1 OF 1.6l G RN ﬁe%ﬁ 54 praghiced by
repIleﬂgaétqaéﬁ%n@Hﬁhn6 Qe ﬂa@id’lﬁé i t@pd%r%%éﬁt p@l*t@ﬁl &&ﬁé dritibody
01047. In this ap groac an i ndi vidual col on

withgo diftarantiesidue (gee .0+ bP 38& K51 AsIU% 6,624,838 AndhUS
5 648“%66)‘ m‘iﬂ’iﬁ%&ﬁ% of 'ahé?étgnr%fc&.lla 'B%Sdé‘é?:%@dr\ﬂhfch(%f applied to a

aln resutlng t wo- chai n
murm@t tbther @mep@@amﬂbﬂﬂwgoulﬁhmduce@r glimipategimilar functions.

“oIQBERre WdbBRAge, fie BoBYblENIMALAR SHinfy 8P Bhehegion of

SOMNe a t'er hat
an eamhode(e@ antlgGodieb asam hubwan IgGOd‘drF@Fh(qogoﬂ’el gamma R1) or

C1q§, :Eg%fﬁﬁ&]ma%q%%laééﬂﬁg%ﬁl&& gégﬁt&geogé%%med residue with at

leastlope residuenkaving @raparopeiaye uinctmaptyo:bmtsmuham or by

R o B ey S0 Bl SR o porps

ddomaticai@iboliryesiiueidudivas pheAlidifife, tyfosiAg, thdiophan or
an 4067a0 417; o 313192 or 4, F1)4;‘9 237 Theyg%tl bod| espcan

a'a%@eéﬁ"%ﬁ‘nec%i $84182 el by coval ent conjugation to a
poliyoesg] fochﬁ‘@JH%GIe P@plh@ﬁbﬂ@%ﬁiu@@g'f (Mefragldef) Qvnﬂf‘alanme in

bl ood circul ati on. yners and attachmen
the mmgtagﬂéegmmgnqﬁﬁag) glnhda:gs rqq(;gltmgnygg effggtor cells while only

slighitiy! %‘bose ?@éiolé%éke@f’%ﬁlﬁﬂﬁ fol éi&%@er {&ﬁelljrs 5,624,821).

di’s nt| |es can be nodified to >
Thegnyrebssingof dhe f@$1§t16$ #) tha hemssh@lneiSéhab@ﬂW@rﬁkJendex (see

arBREER) 1991 gl HAE erf38 oboyd e BEbSpdon st and s
beliaved thrtitbagaedgnce bﬁqgrh@ydmtaos a@qui rec mrd?-@ eeceptor binding. Any
oSSyt KA SRR GRS st o
causaldomhyldr gleereadecin lgtic iastiviheOthemamiio acidesubstitutions, e.g.,
cnaf L AAToBE o S RRRE o T 5 areci b Redt i Bcare ao
knowii to. atRstish GiqasiRding to2thie FREGiSAGF IgRamibaldied (see e.g., US

car%g[) ydrate noieties can al so be acconpli shed
56248 ally or enzymatically (see Haki nuddin et al.

(19801 38y ch.mBipebeiRtifdde¥an bedirdduddd wifieh Wave a reduced
2007/ 098170 PCT/ US2007/.004430
interaction with an Fc receptor. For example, it has been shown that in human
IgGs, which binds to the human Fc gamma R1 receptor, changing Leu 235 to Glu
destroys its interaction with the receptor. 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
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Edge et al. (1981) Anal. Biochem, 118: 131; Thotakura

et al. (1987) Meth. EnzynolL, 138: 350). [00127]
wokthiods 76 or al tering an anti body constant regPOTVUSZ0B7/004430

known in the art. Antibodies with altered function

(e.g., altered affinity for an effector ligand such

as FcR on a cell or the d conponent of conpl enent)

can be produced by replacing at |east one amino acid

residue in the constant portion of the antibody wth

W apat K
el 358 o454 ety S A s s Kt

et alal'tQﬁ‘aBUpﬁﬁ coul d be described which if applied to a
qr oty |t| GQ%PQ%M%FME%%@.'( bf an antlbody,

at e SI 1 oNns exa
for emnmﬂesbblaﬁerlogaattlmsttdr@ afminaacig ioftheMN-ermisg tﬂQlQﬂ of the CH2

i, ant i (geodc\; N 8 mga%{z%gﬁﬁ%fﬁo?@%@e??%‘{ Q@s,}%@%észt

a! {Mﬁ;b]by M) astivwglies of tds invemtiospaay fbecthggesli withe a detectable

B E e cat T O T e
labe#1 8.6 thdry8fedisH peraXid@ade of HKalias phlogpharise) cand other chemical

aspartate, or perhaps an aromatic non-polar residue
mO'@,*LFéﬁh(%g ARt al ani ne, tyrosine, tryptophan or

1831 see Qwenfr@\ &P 4isSabhty rb%ﬂ%%]atge rarﬂi’é@ﬂ? Rat binds to

re acl ng resi due 2 (asparag |ne?q al ani ne in
IL-2Rhin patictlas humary |ég2%n‘%?9ﬁ?ﬁ%’ﬁ pplgmerrh i Hig @nti-IL-22 antibody

ma;f %vé‘ b |E€{§tt ok &t @%I@c?wﬁglc!h%r Et’@rlgﬁ rk'1¥ it |§|a' r%'&hb&flonal or

uci ng (about three finity for Cq
smg@s epeeifigity aoBbedpA2) 82s ) humae emjﬂm@m () lbe amén vitro generated

antl%&z)é,d(téz?tn }%e\f:DSi';}fé&gé}éh%t ohglﬁé gf rhhS %ﬁc'rﬂ&% system);

supra t er
(5) ldbmmlumwgummaysacuanm sonstamt of at laast 161 Me\ @) it binds to

R AL SELDERAL 3 O oo
assb&iétnod@ﬁin_@:tafﬁ dfke Igdstoasy Mt |(em itdinds tcslleQIVﬂﬂedntassocnatlon

con%ﬁaﬁlﬁgf%& I 4 b@ge\ﬁl'e'c{gsa%@nldg t%){ c\ﬁ Iﬁlla\f\'n%g ttﬂg{sc%}stant of at
least elftisd\wés(ﬂ)ﬁt hirde to 1322 With ) digsecidfian Coyislant o 580:M or less;

(1 1}%@;@5 tox ILF%%\AVQM{ § Q?ﬁ%wh@g%o Q%thé{g) n@l %B%ng (02) it binds to

IL- 2[2@9&@%] d%@é@&tnsﬁ c%ﬂ&ié?ﬂ‘iif%ocﬁ\n d19e£4:Qd Y ﬂ%um ediLhapiith a

a reauce Interaction with an Fc rece Etor

dissegiatireconstantel 8@ eM oriras: (Hk it inhilp Wd'q%@lL'% itg--22R ora
rec%tgﬁ %of-r%lé{‘ of h_U-EQﬁ é:r?d gapRRkith 2RI bf mrﬁm Brgsd:qHs) it

dest roy Its interaction wt
blocksclép22 mediatest pm&rahoadafae@ﬂtre@eptqr@w@w@si BaF3 cglls with an

ICsq é@?g’ﬂ}}é gp%srf 192%29 %&W%t %ﬂy S?C j of i ?(B’E)ﬁ;gb?gass in another

embadieddéracwithrar l§2xg\of 400 piMtar 1688 i |rt aeomr@ammdlmpnt and with an
I1Cs0 6T tp or -Irehs% m4a3no\{¥1)e289\yo%%ézp an g@%ﬁt%&él?@ﬁf’%@ mediated
GROa secretion from HT29 with an ICs, of 1 nM or less in one embodiment, with
an ICsp of 150 pM or less in another embodiment, and with an 1Cso of 10 pM or less
in another embodiment.

[00134] One of skill in the art will appreciate that the modifications
described 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.
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nunbering of the residues in the heavy chain is based
in the EU index (see Kabat et al., 1991 supra).
w 0@rB417Addi ti onal nethods for altering the | peT/wS2007/004430
activity of an antibody, for exanple, by altering at
| east one amino acid in the N-term nal region of the
CH2 donmain, are described in WO 94/ 29351 by Mirgan et
al. and US 5, 624,821. [00132] The anti bodies of this
i nvention may be tagged with a detectable or

. HEIR08kid2 b ehg ERBRLbRG PR of abel s

ho{@@‘rfﬁll sh Ther discltesiee promdksalsd@ephumatm@ eneoding the

cisofiapEl RIS, T RISt ey Srbli R R afia they may

be dynmbsild (Iconh;hle%ly or paptiily) oulrecombinamb (d:d:mﬁlétellymr partlally)

bod
Ref&BoB.10A BHASGRaR reoHBEe et i Fero B eriiiadiss d Bifa

moleéuld Wit g5 epécified seguegbé aneehtoripagsastd RPNy indigbule with the
it is a human antib is an invitro

spegifind sposgncg i vWiHg) U (Séﬁu(qstt'tﬁ‘tgdafﬁr 'n vivo generat ed

anjodrsy (e Aqso ptré\aaée%néwmaé @chisSthaftomdrizk A Boding
binds to IL- W th an associ ati on constant of at

sequeneg farmmne, MNP,, of g)reptcgﬂﬁ;sa Ve dgmaipp aY it gomaain, or combinations
ther@%?%? sl {?ﬁegg{bﬁ'bﬁﬂtor%f @ti udri@siudda gr]1de(17 &?l' thereto (e.g., a

bin socl at1 on con
sequencr almt 5%, &k, PE%i %%, 96%4,198%5, W%horalmgher ldentlcal

thergE 35 Il ls 5EBABIASK nftridfiink Witfer sihdért condiidils to the
seqlences tidelddett). (10) it binds to IL- 22 with a

di Lati t t f 50 |

i 10837 | Do SHE b ABeclihedbdhd cibtenTikiainiatlds hve ucieotide
seqoéntes sncé?xﬁllgsrgéaﬁ ¢hiin t:md light gham v:iénﬁldlregmisadsﬂ amanti-1L-22

. { S; i
antipH aving agaRLBne B R 0sRD THMdbe TGP 4dd s8agieages of SEQ
ID NO: snm m6~31 b4mdu91@2067 léo é@ 99 1ld3 2121% 1>21 a134-€!39p1192 157 170-

175 éggﬁ %315%05! ?11 b?%‘l:'@?gl @4%22%&6&%%5 p%ﬁ‘ ?ﬁ@r 8961?191@514 -319,
SSZLQB?%S@QSBtQGSW @@%@9’1 Bja3466! h@ﬂé?hégb 44%80&63 476-

'ess in one enbod |rrent Wlt an

4810&%&5&&@? 22PbT 1eP0-53hh BABrAAR, 56/-T! a5\84-§§@ 6ﬁ’2ﬁ§17 ;9|K/|520~
f
625°B{ Egaﬁehéle aRebafly £ E94! vﬂﬁ@i’i duf?é?ggé‘f d&ﬁ ;“ n8 a&& from

ess 1 n another enbodl nent oc S
the sﬁqqenmﬁas@r@e@eweecr etion fromHT29 wit h an |1 C50

Tsd0Pef" | BB Ll e e o' e [Eft Ffah 8 e heaw

chaif varialp®iregidre s canralsmenhede ambatibogiyt lighHt @0 TeEvy@imin constant

regifhBepiai/el et it eor SBRTEMS erobR sty ninne ve,

embzodimism} thedight ehbér vamab Bireglonoisdinked tocbedmstant region chosen
skilled artisa

fronb Ad@nha qf gé@@@&p&m&%{;@%@?%%@i@g{ gﬁéc’inogontslgaent region may
alsd 68 AUSIRan/ IKpA3Er lambda type. In another embodiment, the heavy chain
variable region is linked to a heavy chain constant region of an antibody isotype
chosen from IgG (e.g., IgGy, 1gGo, 1gGs, 1gGas), IgM, IgA4, IgA2, IgD, and IgE. The
heavy chain constant region may be an IgG (e.g., an IgG) isotype.

[00139] The nucleic acid compositions of the present invention, while
often in the native sequence (of cDNA or genomic DNA or mixtures thereof) except
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I1l. Nucleic Acids, Coning and Expression Systens

[ 00135] The di sclosure provides isolated nucleic acids
wenreoabsigo t he di scl osed anti bodi es. The nucl ePCT/@8200%004430

may conprise DNA or RNA, and they may be synthetic

(conpletely or partially) or reconbinant (conpletely

or partially). Reference to a nucleotide sequence as

set out herein enconpasses a DNA nolecule with the

speci fi ed sequence, and enconpasses a RNA nol ecul e

for %Ph@l%&ﬁ@@)ﬁ %&daﬁ@%’@gﬁg r’nﬁg% riitdtebiSn %E%Fci}érk‘:tee\ﬂ

SO provi ed ar nucl el ¢ aci
starctardteslknigues ¢ @govidecgmec@mmm@nse Fanending sefquences, these

gy et e i bp AR po Hoslillo 1A DA Rar, nucicotice

seqaghséastibaianyially &fdritical td bedetived &rog native S/edmeh«:enatant

900/ 950/ 6% 97%. 99% h
switcheS arcbgihel auChgagRcan dBReined Bbigin Araicaydrplatsd (ynere
“defVSteTinaicatexd it Losflidriceis ilontid@ or eSS #®m another
di scl osed). [00137] In one enbodi nent, the isol ated

SeqHERfR)-c aci ds have nucl eotide sequences encoding

heqwmbgl N |Ahd é@bbdhehtthehuABicRdiEaifeRs (8., Aiffers by
anti-1L anti body having at |east one CDR chosen

substigdionhinserion qrdeletier)jomrndbainf thegeauenses pmvided (e.g., as
folctis ayidad e sqtgee Pl a5 5 68 Hipkettiges: gyjgast one bu
lessihan2Af%, 5%60.0% By 2078008E, nudepliips, in tha sabiget nedgicFid). If
oo i it 88404408y AR pomotsy.
" “Lodytidd "0l sefi8ensa89 frof0delelidns or id2aiond2br nusmatainesnare considered
cmiREReh. o8 ehekiRalbel 2 atebiis® ehiBofy §fgAictonna
residue(®)i or tw diffleaenes nwrjebe ?Jo%onﬁgfvd(a:tw%bs;tawmqs) the

anﬁ&ééﬁ%r i g ar| %?Flgsiv%e $R PPV q,%%pgﬁ ic gg@nq%}%%?ruac?s in the form

of phsthifs, V/@btbré lti’éﬁ%brmohf@ SPreESIPATHSBEHES! Whidhecomprise at least
region. In one enbo i ment, the Ilght chain variabl e

°ner'é‘g¢'6'|‘i’@‘§dlqsrﬂ%‘d3”lb8 QIBHLt ant regi on chosen froma

kagpe14p] a |ﬁ'i@%c¢6§iﬁb&ﬁﬂhéﬁﬂf&fhle§§¢xds‘t @bl tsdaddimprises at
constant regi on na human kappa or | anbda

leagtygne nll@ﬂeé'-‘n%‘flﬁéio }{FH@Hﬁﬁ%?ﬂbeq hergidavy chain variable
reqpefasp | 'A‘I%%dp%Qld%mvt%e%@l%c%%ﬁﬁﬁﬂhgrtﬂ@ rdded protein(s)

an antlggdy i sotype chosen froml I gGL
from §i@ nurteds acidgeugompesingl spmuencgAgesariged féﬁf@'ﬂ gEhe Thethod

conf s AR EABRI e 4 SbaER i SRANTH Sothoy Srees o

prota‘in fm:en thesudleic acidntralowingiexpressiorandrproductien, |the Vyor Vi
o8P SBek 500 o8 20 oy B AP 41 58 B0 Rl any
suitable technique, then used as appropriate. The method can also include the
steps of fusing a nucleic acid encoding a scFv with nucleic acids encoding a Fc
portion of an antibody and expressing the fused nucleic acid in a cell. The method
can also include a step of germlining.

[00144] Antigen-binding fragments, Vy and/or V_domains, and encoding
nucleic acid molecules and vectors may be isolated and/or purified from their

natural environment, in substantially pure or homogenous form, or, in the case of
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for nodified restriction sites and the |i ke, may be

mutated in accordance with standard techniques to
w@raviodsa7gene sequences. For codi ng sequences, PCHES®07/004430

nmut ati ons, nmay affect am no acid sequence as desired.

In particular, nucleotide sequences substantially

identical to or derived fromnative V, D, J, constant,

swi tches and ot her such sequences descri bed herein are

contenpl ated (where' “"derived" indicates that a

nuciBiEHERS fretor R My od B hUGEH AEBTBAULHAE origin ather than
the detﬁuﬁemezeﬁeo@ng alpblypeptity wituthst netwir‘ednnciimert i on,

e 651431, "yl s B GioBing B BEHERKITG PRLRERIE in g variety of
hosti%ellﬁé}re %O}Iq‘ﬂ im théé/aﬁg iClells switable dont pr@nielcmghanlltagm% laae

9 9 % or % of t

descipedin, faLpumPia, Fotbandsz Ay 8l GTbbA Gerp g3 SithcSystems,
Aca&é%é'ﬁr%s Séll th BefklLBAGIE Host cBRY iMBINYE oR@meglian cells, insect

Looped" out sequences from del etions or insertions

collsyrplafisplis; NESS! 6 s, 5 RSpERElC Callp{ @ ferlcead), TMammalian cells
avafthbiE§h SHE %rl.”ﬁ:Y h*é?er%ﬁog’bd%%él?ﬁébﬁ@é é)(gﬁé&%ﬂ MElide Iymphocytlc cell

non-essential residue(s), the difference may

lines ¢agerNeQ)y HEKARS celta, |Gj11(lg§e hpUMaupvaWe(Qﬂ@t pe%fur&’éOS cells,
HeLa4 e 3)%\58/ St S'kﬁ%rﬁe el I 8882&! S8fsS ahid ddie FhA tr3hsgenic

cri or éxpression
ammalseegt e&ammWiepcﬂbwbaﬁ cadl. aln oremembastirmentidheiGILAd; GIL16,

GIL%$D§?%§(2 Ghike s o@ﬁB@ézbegﬂﬁgdbéé{s%%“b%?{a%t 88%Do4,

ost rrses
368Me, dic6BE, d 66G0H, BY(&GQ&S?.‘ZGB)HI} 35eirAd) ) . 355806} F55H0l and

356%13t@qﬁq%£r5@%%%%5%‘%%%ﬁ%@%#%?sﬁéo%%?ﬁﬁﬁamher
emisedinit Ca detsutiobast dribeidies &HmaretrbndSGBAWr BMAOS 087B03, and
4 ur| A @'ggzgtgqgﬁll-g}gfg hgﬂg&ngrlg ogi |mer‘?ts the

nucré?b la@IMsn&u%ﬁiﬁQ‘%ﬁé ﬁﬂtlﬁﬁdleﬁrcﬂdﬁélim\%htldlﬁ@re\'ibla@éd Vllnder the control
domai n, or_specific binding menber may_ be i sol

of aighuerSpRATI¢ PEMAISTHE- B9 MaTNRaLY| S@etcgtqnmqm%@ flagh the
antnB%@%saére%’d%Ql%U% fransBBniEEAMATAIS. aFo@ lex@nipis) t‘h@eaﬁtllﬁ)dles are

steps of fusing a nucl & c acid encoding a scFv wit
secrﬂjedeln@ thei l@dk@ﬁmnﬁgb‘@em@ afbmatl,l Piehoas aﬁr@?ﬁg%w;ow pig,
|%ra used nucleic acid in a cell. The
hor@é‘?% ?%n g?s%&fg?}il ude a step of germnlining. 00144%
Ant[Dg&A6hi ndBuitalileagetorssnaykexisen vl censtalaied tagantain

corfBEE ou B Sl MG BB E in B dfinacor
seqe&mcesnpmlyadenylahqbsequenaé&yermarmem iseloengesonsrkesrggnes, and
othg(ﬁ?clﬁgeﬁﬁh?% 0 s ggtoljl'% gn%{\l) %%g é&qg %I%smlgu%r \{lral tb|aaCIkP9ne' For
detéilss eseefSarmmlr@olc etal. pIM@le@xmeGIonﬁngxrA diaboohtoey Mdraral, 2nd ed.,
Cold Spring Harbor Laboratory Press (1989). Many established techniques used
with vectors, including the manipulation, preparation, mutagenesis, sequencing,
and transfection of DNA, are described in Current Protocols in Molecular Biology,
Second Edition, Ausubel et al. eds., John Wiley & Sons (1992).

[00147] A further aspect of the disclosure provides a method of
introducing the nucleic acid into a host cell. For eukaryotic cells, suitable
transfection techniques may include calcium phosphate, DEAE-Dextran,
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t he sequence encoding a pol ypeptide with the require

function. [00145] Systens for cloning and expressing
w@oboypesivo des in a variety of host cells are RODWI2007004430

the art. Cells suitable for producing antibodies are

described in, for exanple, Fernandez et al. (1999)

Cene Expression Systens, Academ c Press, eds. In

brief, suitable host cells include mammalian cells,

insect cells, plant cells, yeast cells, or

eledifdﬁ%ﬁéﬂ@ﬁ | Ideé@rﬂlém&ilﬁted lEan§f’ébt|on '\@fﬁﬂfﬂbhﬁﬂuﬂﬁbd asmg retrovirus
aval l able in the art for heterol ogous pol ypepti

or olher WBEsH el Gie VasRinia apbReRYleviEus e FPT bactesial ee"i; Suitable

eolighes P Loy A e RS e p s

transéestion esihg backerPRiEges DNé’mr&rqd@hggéﬁat beafﬁilwed by a selection

o oA gl Lo PR B ol e

Iv. OWof p6Riad1>2208BB8died6 7D04, 368004, 166BO06,

N T N L T

use@jetbl régulale mMmroneeltbmmatemlmhaetreeponée such as acting on

es chasen fro 365A1 087B
epiGalipheelinid SolgESYBATHNRRSYS MACARG GOMOSTERND fane
resSomSsH, RiIdhSas bidRkinUSRirkice ofl ¥ celGdisets tlh@ludlng, for example
ant i bodi es of the invention are placed under th

Trldoheels-- Iprone embasimept @ntidedigspiiner nyeniien age Susedina

memw d@ﬂﬁﬁh@ I iIRANRE §E3pErst, the mét'hbut&ﬁhﬁﬁsﬁg%ontactmg IL-
produced i n tfansgenic_ani mal s. For exa t he

22 Wﬁhl&ib@lﬂ'fé%p(w ef thedaventen thargby mggwnaltuaggﬁeﬂmeﬂune response. In
one{%@'sﬂ%@?rﬂﬁﬁt AL Wmurd (s pdhse do; L&l BRMNferkiBn, cytolytic

Jal goat or rodent. 0146] Sultable vectors
activity, molsmemrehommfs:hamoledewcc@mrau n appropriate

[ oooRS]Y RGUGIATRY, MBI LOCRL RUCARBNEAAER used to

sequen I On sequences,
dlreﬁmtzaﬁdledlrwmlahtmsthermtm;/ (g@epzohmnonhdrffesmmmeand/or
vctarsma [,so cont ai,n (?Jrﬂa sm d

The viral . .
surg BT g g3 i a BB bleRdr oot il dymphoic or
eryﬁ’;om mﬁal?gt? l@lméahlgby chbh tllg&é’eoﬂndnd,dthus €ah Gbeﬁwfjédlg) treat a

rbor La tor res st ed . ..
varieh, p e deardars SSpiteint ey dere Non-imiting
exdmplieB f dinh@ine Brs%?@él%tth@ﬂcaﬁ%ag&ﬁ@&l lﬁcluﬂéqwﬂéteﬂﬂot limited to,
and transfection of

DNA, des
AUtBOTEGI LS P ia0 @G AN TSR YN0 ShEUMARIA RS, juvenile
rheﬁH?éiQ@' arfihritd, os@é’éarth ri’ti%h rﬂ)sWIIaﬁd afkhfies Slubh@%”ésocféi@éé?ﬂhntls or

further as‘oect of di scl osure provi des a net hod
anKﬂOS'ﬂ@\F‘P@BQM i wi@rqqﬁ,rrra Systaraici lpys gryhematesis, HRr Sjogren’s

syn%%ﬁ{é’ 9%‘5&[&@ hﬁflhﬁl‘é‘ icfi@n‘o%ls tah%iﬁ{rﬁﬁhé Qﬁyrb?dif"é” c‘f&ﬁﬁamls

i nclude ca um at e, DextTr an,
(lncm@mgcmmoievmattﬁmpgmatpus(ed@r@t\awwr awa&hema gravis,

mflé%ﬁ%’@ﬁf%@%‘l Bls2d sk (AS5], Erohs dRBYsb AORRYEdie ¥ Fidifus (type
I); inflammatory 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, oxygen free radical injury,
ischemia; disorders associated with wound healing; respiratory disorders, e.g.,
asthma and COPD (e.g., cystic fibrosis); acute inflammatory conditions (e.g.,
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or other viruses, e.g., vaccinia or bacul ovirus. For
bacterial cells, suitable techniques may incl ude

we adciossrehl ori de transformati on, el ectropor at PODVUSENT004430
transfection using bacteri ophage. DNA introducti on may
be followed by a selection nethod (e.g., drug
resistance) to select cells that contain the nucleic
acid. V. Uses of Anti-IL-22 Antibodies [00148]
Anti-1L-22 antibodies that act as antagonists to |IL-22

onaiBeris SIPRE L0 LSO ALEIA oL B IHER W nbHa R JIRd | AL Sbus

Onse,
disease)s t]’andptalm; sejection anddilicegy .| ;n ond Lelruhoamg\am;/vtm rLeam

onses ch,as bl ockin X
assopIPABEL & ARA T FL 0P Ires St 81 SRR ¥y fegn one or
mord 6f fruraatid amefitis, Janén“lmmaanafoncu hethlrm;ememrmrm psorlatlc

aril S aHIo T ool S aesor Ay Hhcrdar (e SHRMES ohronic
obstm&weqﬂym%awglsﬂea%ewbms ftﬁraabmﬂhﬁ%b@dry%ﬂdi@on of, e.g., the

| Mmune response. one enbodi nent, he | nmune
skin K%§pd?ﬁﬁ'3§éﬁ}pP?%%V%%MaTFﬁY§Fﬁ’me(Peﬂ i 6¥her@§@|@rcy$lsb nervous system

a e | Cc
o5 B UL BT B KDY 0 P8 parcrce

(e.g. caang@amsh ansl g@ﬁtr@atesynak ofgadiss: €g.| golitishiyiahrt hdisease and

IBD; Hclutd g %ngx‘ﬁfagow Qi d %tg"%ndg’t&e‘?ﬁﬁngbgF {&éo_l 8_Q|:‘J(lgﬁemna,

'surviva I mmune or hématopol et ¢
toxicestidckosyneyeins and iryfeptmsaldlsease;emwrmleuaigam freilgre,; resgpiratory

oo SHEES! SIRobRERERhmatif B SRR IGSSISHR

menibrpaops vleiufepathyy rerdil seedesslerdEis; dloménuithesheitispl es

fxbroa;%lf%g#wﬁcﬂ?%%gdsf bt hegﬂ(%%s%ﬁnﬁﬁ?\&eh Iraggétgagir gld%!é“\'/gglsfuncthons and
renapturhoid. | Be¢ausd uﬂlmga’rsf&wmé ohbtHghia) aht-ILi22 antitbédies can be
mat0| e}@:’)hr itis, osteoarthritis, 'gsorl atic

Sedo\“ﬂ'ﬁ 2t eRIthqlF) GacRISy Sithe ERCHIAMA; Medadoma ging PR rsg For a

deso?i@ﬁl?aﬁ}’dflé Fetlona$é fH1RAET hibifYS i Mdsd HRYBther disease states see
thematosis, H YV, S ogren’s syndrone, vasculitis,

WO 9@?’(23%96@ Ra985028-¢5)-aut oi mune thyroiditis, dermatitis
(1 e ng RiLDIE s‘i‘:f‘ér@@fs' |§'ascémpaleife?€5§§9 em kg:iisealse that is

derrmt s), nhyasthenia gravis, [ ammat ory bowe
charac@étz@@l b{y BD)amrcam ‘agddpseab myecb0|shei@h5wd1‘tlaaefatts material that

msulgﬁéé hEH%s(éﬂdP% néaded i/ FﬁBBEF ﬂé{}/ecﬁfﬁg:'nbl'\o'?ﬁﬂ anm&t&h that results

psori asi's car i ovascul ar sy st
from(an gnmtmehr@sogase R lsﬁene@deownéy«:a%nam begtreated with the

0. e i dn
antifdchEs AR ccinBlSEATE b td fi¥erkBnoin snBHReH Shtay KifiiPfnune
encapdratitis E&E) Iraouse msudal dosmudtipde ,scbs&no‘siss(ﬂ' echy etedlagdolimeanunol.

[ der, e ree r.adical inj,u [ e a;
(rosfy) 3158120 L4 BobAT S antlafimb il 1one REE G309y, and
Trau]gioﬁqﬂtglr isnmeangl. ,(1_98?) g &1 CORMrdtnent of yraldeowith GILOT,

| Si_s). u ondi.ti on o
i 15 G365 BreB8caTiss s RB0nd sbobe RsroRe el b gsToos
368364} 166806 2166QB5C335GOB, SySBN 0TB54A08] B55BOBPBSSED4, or
356A11 injections prior (and continuously) to EAE induction may profoundly delay
the onset of the disease. This can serve as a model for confirming use of the
antibody of the invention. The antibodies of this invention may similarly be used to
treat muitiple sclerosis in humans.
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di sease); transplant rejection and allergy. In one
enbodi nent, the IL-22- associated disorder is, an
wa@aredadinpgire di sorder, e.g., a disorder chosen fPOWMUSIIBT7/004430

or nore of rheumatoid arthritis, juvenile rheunatoid

arthritis, osteoarthritis, psoriatic arthritis, or

ankyl osi ng spondylitis; a respiratory disorder (e.g.,

asthma, chronic obstructive pul nonary di sease (COPD);

or an inflamatory condition of, e.g., the skin

(e Sori e Ga : o .

o FE 1l or RS 13Uk a4E B e RS B ibffafmation n the joints.
RhetinggaibArthtitis ¢RA] és the rﬁmspfarequesp forki dfrmyhmis,gnvolving

ite§BEHh 7 koo PRGN S S vy SIBGHAT ekt Bl Amermbrane that
linesltixejset. arise |riflala'ue@eyhevnahﬁiemhsfaherqftmmilttates she ¢oigt and

endot.oxem a, sepsi s and seplicagm t oxi.c shoc -
damagegigint caniaga@nd bong: i §éa’§1§f %Biwﬁe'w&gzork"an%"m Is
assb@hled @ith HRIRIHUAIAN Yisedisesa3® HABHovianyiopsres iS22 protein is

nephropat hi es such as gl onerul oscl erosis, . nenbranous

detggdedl ipMinpgntin é‘,ygqovaq:ltf@,rq)lg@g;se@rgg sgme CD68* macrophages while IL-
22P95Qiﬁéeﬂe@ﬂﬁ Pé“ghbbla?r fubrcﬁbl@ét@,@ fﬂbhﬁrﬁéﬁ{ bﬂ%/ﬁﬁ\ﬁ@lefﬁﬁéb&fsts with IL-22

di sfuncti ons and
mduoeﬁahetmcrﬂustlorset mm@cafe cmemgaﬁra;qta@tp@t@ﬂ MOk as well as

gen@FHl 'métlab%ﬁc %&.ngksacﬁ.am b alugﬁﬁ)ég C{ttﬁﬁtgé H%@'u‘n'i‘fﬁz $037-46).
. Cl nohma ers.
lnhIUlé@fGrd)fpiLrZﬁl amehara?@t swmailoms of rhaumatoicharibritis éWGD ﬂ005/000897

ne: LSSt KBTS B8 ,E1Eh 280p1d PR s and

chenmakirees sybene inpedaatly Hatréasedadisease msmmmlg frypm immune
|on and | 0ss

nfl a 0 a
resqAioER R Rt HEPPRUERCRaL-Re Ue PG eS Wl ulf phfbodies of tis
invemtioperSingiavy, fhmahtll@d%\dlels ra‘rid&mmbggﬂohb aff Ith'iLlegghl’émlorE magnbe used
ne response that i s, dependent on can be
to "{3?&%“ ey E{)rﬁ’g‘“caé{??%%ﬁﬁ BURE8onposi tions of this
I NnYyeo{59N. |TrahEEIaﬁE PSjectiBn iihedimiduABIgcal phenomenon where
encephalitis npuse nodel for nultiple sclerosis

tlssgqsé,gpyn gtdOJ]or 8. sqqq.mg@gy “attackash byrimmune £ells pidhe host. The

prin “aﬁéck?tj\ ¢ #e\}s argmieels, \Klﬂ(g@é‘)l’ ééilzrecéﬁﬁﬁ's%géémzéﬁﬂe donor's
Traugott mmunol . ('1989) 119: 114-129

MHCrr@atemms as “farelgnai mhla}@qwgnltha aqgtp/ates the @lsthlch

prol%?g% p %%%8%&81@2%&85%&15@%%%8%%gg%&enﬁé?%mmately

desB5%H0e tragsblmt, MiRasBATansplantatiaromodsls bave heen described by

t d .
Curpetit %rﬂ)gcg é?r) @%W%%%n%E%n@%@gﬂ%t?l. n%%sg%uohn Wiley &
Sorfspn 98dnKasaiangetale (loimuhity (2002)bi61\b58-568E Rulmentet ah {Am. J.

iR 350555 B 1R SR, AL oA 702,

Thesé}ﬁ'ﬁdlﬂéé BACRIGMB00E 0048 v iok By e bsod toréduce the MLR
I S€ character| ze I tron int olnts. .
A R B can g el TREaRRS ko e AEe PR Rpgh cisease)

in hahkidhs thas aré depkrdsat on IL-22,
[00153] The antibodies of this invention can also be used to treat

hyperproliferative disorders associated with aberrant activity of IL-22-responsive
cells and 1L-22R/IL-10R2-responsive cells by adminstering the antibodies in an
amount sufficient to inhibit or reduce hyperproliferation of IL-22 and/or IL-22R
and/or IL-10R2-responsive cells in a subject and allowing the antibodies to treat or
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i nfl ammati on of connective tissue and the synovia
menbrane, a nenbrane that I|ines the joint. The

wo pdodzapsdo synovi al menbrane often infiltrates POEUSmOND04430
and danmmges joint cartilage and bone. IL-22 and
I L-22R protein and/or transcript is associated wth
bot h human di seases. In RA synovial biopsies, |L-22
protein is detected in vinmentin+ synovial fibroblasts
and sone CD68+ macrophages while IL- 22R is detected

prevbﬂt ' @isordert | |Q52’Plaﬁ§tlﬁ-22-ﬁ eRprERiorPls cordMitAle on epithelial cells
brobl asts with 22 induces the production of

ina numkxeytqt t@ﬁ@ﬁamqw@@gahvt peblineitad 1o, mnfmrfas,a'sllnaeﬁklnasut liver,
i 5
acnGF RO Ut 8 544 4l i pr8ier 28 JRAE a
(2000)el Bivla Ghesy.ridtfoas335-% Méatkaoiet ah(200#) Iramundy 21:241-54). In
2005/ 0 :
o BRR2AO8BT8 Lo ol B SE a7 Bab 6 086

fromeing diveasédrjuont amd hprmahgoedisewchd) deabal. (2005 ) Arthritis 6theum.

oo PRE A OR RSl e e RO abof obbn D oplsic

derivatiidsadil thesé kellaptéedathiyeise apder: féﬁpmstvemsl Lepot rhbelulatmg these
i nvention may be used t ot her

ce"s(ﬁe'afa/sfesswwﬁunéhg or{aewfgﬁ 'E*?PﬁﬁﬁS]“gﬁfj'erse Oe'&?é% mqube used to

inhiBibthe ProgIesNeh G sueherRepradis VOl Squanisasell ¢ariindmas, basal
donor are specjfical l'{)IP attackeg B i mune cells of

cell eawinRIBas, traasitignakes %mﬂwaan% [CIQNEs feerpmas,
adeﬁ@éér%lr]dmgﬁﬁuffs 9%§t|céeﬁ1%mlﬁéﬁrar BRRAoADMA AWM, vipoma,
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cholgngioraseinpma, iEnatoceliuAr G%’ﬁ'@@@%rﬂﬂ%@ syeligcamginema,

carcg'g ?Xumﬂr%?é ?@ﬂdﬁﬁy?’éﬁé&m%rﬂéotbﬁb HUerlér%Eﬁ”aHengma

the ans n and tr nsp antation nod
rengi el d@e@nod@ cﬁnalyetz ynorCmuligpie emdscone adenpmas, endometroid

adeb@% %g?)gﬁ%! ﬁ& %8%1 ﬁéé‘ﬁsoge{ban cleblgsﬁrsef’m%oep%émcaé%@plams,

cystih m&dﬁﬁeﬁﬁ@hn garbusmeepladms, (osastaqbnOMaapseL(dsﬂﬁs))omaaaeritonei,

o JoB B TR o B LR BB FebbEP. Bifpon cpina

neoplR¢aiy, :Warth’ﬁys hﬁndﬁ,&dymgmlizﬁ@ml aaligedl‘gcﬁhadmd\ebpwms sex cord-
transpl an ction and rel ated di seases

stroyil SrBoRALpoRITEs S8 ISPA Al e Hste B BoatgRR R OIEiEyclg el

tumbk pitaghRQidmh, Ehéo@ﬁ\bh’ﬂ%iﬁt@ﬁapbldlﬁu§turhbenham0@:§ﬁc nevus,

al'so be used to treat hprollferatlve i sorder

maligagpt MalaRe R m%lewmpoae rypelangma. dyspla Sé%svéenﬂgo
mal@%l §u?aﬂ.ctau s%%é%& tg]rﬂa%hlb%?é’%%dfﬁl IepkibfhoRié melanoma. While

dm nstering the anfibodies in an_ anount sufficient
the iloz?ﬁﬁpﬁpﬂor éﬁ nPb@%'@@t‘Pﬂ/B@r% wpnaiva pbAactiyated. ipynune cells,

dysfé@gdé%rod of %%Recaﬁ%r%.dn ﬂ&@sﬁ BeAVANFe ﬁSbb%shB c@ns

ect and [ oW n eantlbo ies to treat
resmWe)gBuJazmnbsgoonmmanmrﬁmﬁw tpHb-28- sor der

LIRS, ' RFBIRPEGR o et ILioa ignog o
dectaasmmtmhlbmngadr tagjugieg encwsite phage rekponsgin a subweﬂt The
method includes administering to the subject an anti-IL-22 antibody or fragment
thereof as described herein, in an amount sufficient to decrease, inhibit or reduce
the acute phase response in the subject. in one embodiment, the subject is a
mammal, e.g., a human suffering from an IL-22-associated disorder as described
herein, including, e.g., respiratory disorders, inflammatory disorders and
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ki dney (Kotenko, S.V. et al. (2001) J. Biol. Chem
276:2725-32; Xie, MH et al. (2000) J. Biol. Chem
wQZ&789836b- 9; Wl k, K et al. (2004) | nmrunity PCT/US2007/004430
21:241-54). In addition, IL-22 receptor conplex is
al so expressed on the surface of fibroblasts fromthe
di seased joint and normal gut (Ikeuchi, H et al.
(2005) Arthritis Rheum 52:1037-46; Andoh, A et al..
(2005) Gastroenterol ogy 129:969-84). Neopl astic
autGifirhyab 'df&ﬁ’d@?ﬁ tfheéﬁe %ﬁ%qcﬂ%ﬁé‘?ﬁ tﬁEMLb& B 8ent is
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e I 0 . .
ea il ah P27 AR B 8P AL RGO 4 8 istcred
conntmhaﬂonmhenamyulme tredrapp imusefyd tdraaeatmmpmhmjogmmitdcgnﬂitions or

cisqTRRIT GURNAS RIS (HEFUmSfary o S01957 o JBAGH 0 gypbination”

in tldugtdtmt@ﬂ ri8afy twamermttmdqrcoaﬁpmsmmdmurmurthe:ajdmlc agent are

) | at f th
aver S1bSEr el splempoanectpy. erBef Sl g opsequentialy. In
ond 8mboditikht, ti QOeh)ée@ﬁjeﬂﬂhll)b Qthé @nkbt aﬂad[rﬁ)ﬁléﬁéiloh Bf the second

anot her aspec i nvention features a neth

COfﬂlé‘élﬂ%sthﬁd"Si ?ﬁﬂhﬁu WorgPraPopRER S Pl detestahle aéﬁéf%“"e
conr PRANSAs ik tife §HQJO$ ?Featrﬁ@ﬁt [FEAhOGcr BphBEement, if g:ven

adm ni stering t he subject an anti-|L-22 antibody o
sequeadiaivitat tha@rwrt oagdau@tsiratj@a aidhe sacond cemparighthe first of the

two cﬁcﬁrﬁé&:ﬁ% id Rofjﬁgfe%qe 0 l%réﬁbgh %néw dé Qﬁh@céiﬁ%f

response in ect ment
treamgréct is a mnmmal, e.g., a human suffering from an

L 18671875 0L PLPESBI 66 Binblfiafics Bfdtap) ¥l Rolude at least one

I'sorders
antidiLlsB2 m@odycboBtberﬂ&dMnﬂﬂ&ﬂﬂoPﬁﬁ?ddﬁﬁﬁ(ﬁé(H(MWBI@ at least one

adcﬁﬁ%l:}gu%t%oag&rr&; Fmﬁ gt?%lfgagllb Od' >;r\é%l (?ude ag Feast one

cytcblgné Gathibjtor, growith faston Blhbitar nmitriumr)saﬁpwssaht adnitbimslammatory
agetnt,a lt'netabolic inhibitor, enzyme inhibitor, cytotoxic agent, and cytostatic agent,

as described in more detail below. In one embodiment, the additional agent is a
standard treatment for arthritis, including, but not limited to, non-steroidal anti-
inflammatory agents (NSAIDs); corticosteroids, including prednisolone, prednisone,
cortisone, and triamcinolone; and disease modifying anti-rheumatic drugs
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are not in the general circulation. [00155] IL-22 is
believed to exert its inflanmatory effects |ocally,
we2@7/088170 acting (e.g., directly acting) as a POOUSEN7/004430

or a regulator of tissue inflammation as opposed to
direct systemc effects. Accordingly, inhibition of

I L-22 activity using, e.g. an anti-IL-22 antibody of

the present invention may provide a nore effective

(e.g., less toxic) tissue-specific, anti-inflammtory

(Dwmwﬁ),téwh &Y PRbfreRrAld, hP/B Fﬁ)ly%rﬂali*baﬂmer(mad}lhéhigsand

Furthernore, inhibition of |oca L-22 using, e.gd.,. an
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SudhEaEPliatiof theliries L advanizoeghsly, &ii2e BHer dosaags of the
adnaiRfstefdd WigTapalitc dgsals{aiss avdiginggpaesible torititieradi edplications
in this context neans that the antibody co 1tion .
assgRipted Wit eapiqusmegetergpies. d\"wp\s%ﬁbﬁl%%?ﬁ?'apw therapeutic
agehd dRIERE RSk Yict BhifRwa)STH hadkionsblordhat differ from the IL-
sequenti al léP In one enbodinent, if given

22/8 cg2BL HIRg pathwananm futs afe @maciedie snhancemndRY synergize
witﬁﬁ@?ﬁect&%’fﬂﬁ%%i-ﬁ_bﬁ?;a'n'iiﬁbdféfs.the two conpounds is
st e at e

detecta effective concentrations at the
si {00368} r eaThermpeutic agents esed i oampination witgi andhiL-22

antDRUE S by thcg}e %g%ntgir{ﬁﬁt ing%rfé}%@trﬂiﬁéféi‘ﬁis?%%é’é ik the autoimmune

second conpound, rs the two conpounds 1Is
andchstbsedusritanflaam atatefyf kespionsec dnoertembodiment; af leass one anti-1L-

of..tre Ot o 157] _For. ex I h anbi ' _
22 Gl 86SEec RIS fhay B AT fatchWinf BV ARER Blgpinistered
witiﬂlt;(atﬂeastlbrm eﬂtgﬁﬁéan?ﬁuﬂ/ﬁ;wwﬂofmhm antagenisd. Wihechantagonists may
. ast e addjtional.ther utic _agent,. The .. .
incly§8 ol dig relgalars bt B ARG S, SmBH oRLRS, aand fusions.
antibddidd HRd bidiaytifadraéhirtherdbilitHa bind egwkfms)@f gadhtfactors or

anti-i nfl anmat or agent, netabolic inhihbitor, enzyne ) "
their {RPBRIOE O OYIaf Gl SUMtaRe MOlasies)y A8l Bnfidntymatolsytokines
and}lgg@ﬁiispﬁﬁ,é’rgoﬂore detail below. |n one enbodinent, the

addi t i onal a‘%ent is a standard treatnent for

[

ar t[Q016R%, i Nendimiigg examples of the eggntsthat can be used in

corBihasbR VAt #He anﬁ-!m-qzﬂu @ﬁdgmggggﬁlsg@féﬁ RetdfARlde, but are not

_corticosteroids, inc ) sol one, predni sone,
limigest to,suniagoaists ot atigeshene iterlaukindes® alle 1ntldRf lLi-AglL-7, IL-8, IL-

12 B onkJ68TFbBAAM BB sndd) ed PR R0l 1A, notuding
hetasatiioeys biheneofyfonexaripdguent T4/ llaA@F iseteferiadeayilhel8, IL-19, I1L-20,
IL-éﬁg%ﬁ.ﬂ%g?og éﬁ%‘éﬂts stu%%ritsnp%%r grsglaiO)f);ag);tg ine e'.gb.l, trﬂf‘-sd, LT,
EMAP-II, and GM-CSF); and growth factor (e.g., FGF and PDGF). The agents
may also include, but not limited to, antagonists of at least one receptor for an
interleukin, cytokine, and growth factor. Anti-IL-22 antibodies can also be
combined with inhibitors (e.g., antibodies or binding fragments thereof) to cell
surface molecules such as CD2, CD3, CD4, CDS8, CD20 (e.g. Rituxan), CD25,
CD28, CD30, CD40, CD45, CD69, CD80 (B7.1), CD86 (B7.2), CD90, or their
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etanercept (Enbrel), infliximb (Rem cade) (with or

W t hout nethotrexate), and adalinmunmab (Humra),
w@rd7/0BE20 anti body (e.g., Rituxan), soluble PCT/US2007/004430

interleukin-1 receptor, such as anakinra (Kineret),

gold, m nocycline (Mnocin), penicillamne, and

cytot oxi c agents, including azathioprine,

cycl ophospham de, and cycl osporine. Such conbi nation

therapi es may advantageously utilize |ower dosages of
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arn 355 D Sk bR o bing

prot@iﬁs (ILL‘r@D altallbogh ais (Mgrch@dqéarm)n Exambleﬁeof ibet antagonists

incliig skl averiing Erzg e cip JahBiters o gS Viig40), 1L

anté{m{l@ts , Af-1HAS(ANIKINR A, mﬁ;@m))l@ém ‘1R|I|Lﬁ]r1ﬁnuriéx);lénd anti-1L-1
17A F ( | ncl udi ng heterodi ners ereof, for
feC%QEQﬁﬁF\BDOGi'@Sl?A/u 17F heterodimer), 1L-18, 1IL-109,

| L188161] L- Ah orﬁ‘érﬂde‘d?rﬁeﬁprthé%%n%nbﬁén ﬂ#&ﬁb'_ytlﬁclﬂégs at least
or p40)); cyt oki ne

one@ntehFER2 aaﬁ@ogiwmfprﬂﬁﬂ@f@.d wéh gand/pepomlpmyed Witk an
ant 5B sulpa ﬁ%n’n ?9‘? anfigkn Wdlhpﬂéﬁﬁeﬁpthereof or a soluble

a tagénlsts (0] one“recepto
recéptoerofeatdeast aya okllr-ré7AaHd1gFow-h7Aélbtb?F haterodirnen r IL-23 (or

°”e(a‘g'{gs_b,g'9%'%t%§§9 g{,%g{ 9 conmbined with inhibitors

ies‘or’binding fragnents thereof) to
cel[DO162] f acExampk=ubEENFLaNtagenisiRinctibl; adikodiesse TNF (e.g.,

20 (e g. Rt 5, o3 ,

nungas NG sUEB A 2B s ) TGS 8 B S 559652,

HurﬁQQW BREFY COP-SA2TPAAIBAY-h bEHHE (HpnSnizeSAHFATNF o
or LFA-1/1CAM 1 and VLA- ANCAM 1

antupvdmf %qun/éhgana@ta) afA2 (ohipmrioventi - Rantibody, Remicade™
Cerﬁa{:g?), éﬁg a@x@-'}NFle[htfngya\"ré‘gments (e.g., CPD870). Other examples
include soluble TNF receptor (e.g., human p55 or p75) fragments and derivatives,
such as p55 kdTNFR-IgG (55 kD TNF receptor-IgG fusion protein, Lenercept™)
and 75 kdTNFR-IgG (75 kD TNF receptor-IgG 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., TNFa converting
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enbodi nents, antagonists that can be used in

conbi nation with anti-1L-22 antibodi es descri bed
wheosogiopsinmy i ncl ude antagoni sts of |L-1, |L-12P¢DUSTNE004430

of its subunits p35 or p40), TNFa, IL-15, IL-17A-F

(i ncluding heterodi mers thereof, for exanple,

I L-17A/ I L-17F heterodimer), IL-18, IL-19, IL-20,

IL-21, and IL-23 (or one of its subunits pl9 or p40),

and their receptors. [00160] Exanples of those agents

enzgﬁﬁe' M‘P‘@oddfs %?A@Ee)aélﬁfﬂ as §I U§t§‘lfc§}$yl h?ﬂffd)&(?ﬁi'ceém& RRtivative (WO

see of one of

01/5@b1&)| QrsNﬂwr@xyfomaymde antzlt%&‘ﬂ 3333.m05; 96 r@2%)§ @R TNF-
op/ N GO TNE BRI ot °5B8100) Wit ST Fatom (1350

Voll 89 ]ISoaat(agppllema;'lt) |S@84:cm1chhm hio RhysiclgdieadtCire.-Ritysiol. (1995)

ol 1655 Sy TR MEFAS o8 e A o o5 humar

p55 ér;iﬁs)aﬁﬂ&gmmwtaﬁdldmivadees aidHoasi 78 kdTNFR-1§6,; and TNFo
sol uble fragnents of the IL-18 receptor, and IL-18

CONUPngw@"ZSﬁFSt(EA%E)('PDMW Mal et et al. (2001) Girc.

Rey; OOQ%L EXfOhe? ePdbddimbn®d) (tAE QMESILS22 ahtibbdR:s descrlbed
| nt'er | euki n- 1- Converting Enzyme ICtE? i nhibitors (such
a

hergis apty headministerechinagRyAbinationayi qast ong gf Aketpligeang: 1L-13
ant%&@ suth %%%He( 1L”Wrr’§ ?@Qn@fétr'anltlLlle n@ﬁﬁ@&l@% and IL-2

dies. n one odlnen I nat1 on
antagenistsy sugblasikbs2 éusubeasctelmée gntDABL48&IlaatartﬂzfdyDAB 389-IL-2,

Ser;éﬁ{eaoggg leaé e‘;\rﬁ‘kﬁg & m&ﬁaﬁé}aqub§ | ¥ Prs%d 1?2‘332 a?lﬁ anti-IL-2R

abonr s as an antl or anti gen
antibodgre(e.gt, leetie BAC ¢huraasizedArgibadys rotain Defsign Llaba,st’.ee Cancer

e s i 50 ok el b s P BB 22
antiboaigs pscarhbifisftionniialy onsdeplethey add-GD4iibbititess sociTal IDEC-
CEéﬁ{ggo%w énﬁgg%asﬁdy?m%%ﬂﬁ@ﬁ rvelt'o-wgra combinations
inclGHB-2ntiL(LCRE-dhiiDoBS With %?ﬁ&gdrﬁiﬂf@(@héﬁ chsodritibotes Ysoluble

anti bodi es, Celltech/Pharnacia); (chinmeric

receRiors TNFNASONIRYG igandls) e&eea’q\mula@m ioloulegfych as CDBO
(Bﬁﬂtanéf @*b@@tsb@mdmsuwms CD28, arfePBGT A4 (£ hQITLA4 -1g);

exanpl es 1nclude sol uble TANF receptor (

P-sois ey SIprenroteindianduPHELY AN ATy THAmaloy aiokags and

agﬁ%%ﬁﬁgt&ﬁ&% ﬁ)t t%% Eéﬁ. ﬁﬁé %rng |%%%ét%ﬁﬁ€{/@kﬁﬁé§ may include

IL-4 @NﬁtﬁSChg@g)}dLoW @GH&&DOCEﬁbc@mhmaﬂt it PNAKEchering); IL-
138 T thritis & Rheumati sm (1994) Vol. 37, S295; J.

‘I'mvest. 'Med. (1996) Vol. 44, 235A). Further exanples

[ nc[lO@d64¢nz ireotner lnodmer(ts:, gt lea3\be aotivibr22 agtibady can be

oo BB BT RIS i BB R Himmator
drugel‘mmnwsepbv&&sdhﬂ Iﬁﬁalétﬁjlloonhmihy,damkphzymianc dehibitor. Non-
llmltlng exampleg of tge %jsrUQs or mhlbl?ors 1%22 2;ar‘ril be used in combination with the
IL-22 antagonists described herein, include, but are not limited to, at ieast one of:
non-steroidal anti-inflammatory drug (NSAID) (such as ibuprofen, Tenidap (see
e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S280)), Naproxen
(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), S281); corticosteroid (such as prednisolone);
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bp/ s- TNFR (sol ubl e TNF bi ndi ng protein, see e.g.,
Arthritis & Rheumati sm (1996) Vol. 39, No. 9
wQsuppbament ), S284; and Am J. Physiol. HeartPCIns2007/004430
Physiol. (1995) Vol. 268, pp. 37-42). TNF antagonists
may be sol uble TNF receptor (e.g., human p55 or p75)
fragnments and derivatives, such as 75 kdTNFR-1gG and
TNFoc converting enzyme (TACE) inhibitors. [00163] In
ot her enbodi ments, the anti-I1L-22 anti bodi es descri bed

o afBRsE, AP BEFATRRy 0 9ERAIES B8ty pr mcteonc

biosyattegisidech &s 28 inkibitpt of puanel/lmmswﬂhesns (e 1B, folate antagonist

sucl%%%lfﬁfgﬂp‘?wa@& 2 nBRiBP S bl R ERip SRuhosé 6142, &

yaeoo@Rate dettyd?ogenade (DHODH) diibicssuchsas (SERMYmillel(see e.g.,

Arm(rwaf%%ﬁa%un”d Pik4890) phaeh Nandiiayppiaimerln: 384, ifamation

ResB@%h %‘%)N@él 155@6 5 0@4%’5"))’5 O?I)nérap@ﬂ:ﬂb RRjorft® dY ws inOchmbmatlon

i ncl udes anti anti bodies in conbination wth

withlbr22dsPeR ﬂ@lLaaﬂlLé@m ARtasionsts naay: inchdde ISAIDs, CSAIDs,
DH@??-I Mlﬁﬁtc%%q n_ﬁgh %@"i&ﬂu&gﬂlcﬁjt hRAWatd vt Zg'é'ﬁlétg Khiidlehs

er conbi nations | ncl'ude anti - 2 antibodies
metW)trBXaiﬂ)agonl sts (such as antibodi es, soluble

SIS EAbRR Bl LR gL 66 o
cortl;):@@&].rmd G&iﬁl igpied anwlo@ﬁLMeC(t@rg lmrﬁﬂinﬂsupgr)e,ssént (such as
ero BB SH R R B OR el M pagroimes

(rapaenyin) anairapalimysin ddiveativet (e-g. nbbmmapanwcu'ydekvafte& such as

ol B Lo AT . R A305 v, . o

al. (2002 ﬁurféht@;bmroren‘b@@ngenmgs a(z)Imsosb))): aﬂagerhtlwﬁﬁh
ant i can co-fornmul ated with, and/

mtetfer%ﬁwt .tgeagmfmw praintlasBRIateN CYiolines ﬁyparﬁﬁawm and IL-1
(e.dIEAK 'NT@WW@:@&GSFQ%APW%H%&&P@C&X% rﬂﬂﬁltor (e.g.,

enzyrratlc | tor mtin exa
celahoxijs aod vanants thareot (MIK-956), bee @s@-d Artrhrttlsrﬁg Rnaunagtism (1996)

Vol.\gﬁ rNB h§ sntujn:fl {Hg% a'%%’ﬁ& a tpﬁo%?&%ﬁ%%i&rg%?:ﬁhfbto‘r '@&"léf‘ggs

are
RO7Ba401s tseece. dg | Ardmitis & Rheummatismy(1886Y VONS3Y, Yo (8 @ipdement),

Szeiggggagolt\%?h(;@gs%a hl(bé%? g%gp,?%rhgﬁ“{lép ég%g%o%msi)gﬁ)hpase 2
(cP(.AE)Eseclga,s thﬂuomn%lﬂnyr ket(oh@%)al&gt (U'B @ B50,BBE)); Exrlidhibitor of
vas%qa{ glé‘@% lj?ﬁnl!} E:g nlrbfact% &{f@?f Al r%@&%gqﬁé%%ak receptor;

and(2r? b of loﬁbneéis.( JuphSsEt éger&%&b} use in combination with
corticost eroi

d |
antidber2 998@9@'99@% 095 IDMINPSUE o‘-g%rﬁa (%%ﬁéscyplpépmme and
tacr@ﬂﬁiuﬁ K-QD’B@‘ ahy rﬁ‘l‘@R MF%S&&P); (s@t‘)ﬁI a@“slidﬁh'hm (rﬁbaﬁfycm) or

nucl eoti de i osynthesis (such as an inhib of
rapamyrinedeiivativesHess. s egter gapamyct ee@wﬁta@@mw as CCI- -779)); COX2

inhibitors (such as celecoxib and variants thereof); and phospholipase inhibitors
(such as inhibitors of cytosolic phospholipase 2 (cPLA2) (e.g., trifluoromethyl .
ketone analogs)).

[00166] 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
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such as nethotrexate) and an inhibitor of pyrimdine
bi osynthesis (e.g., a dihydroorotate dehydrogenase
W@ RDy@0b§176 nhi bi t or such as | ef | unom de (see e.BCT/US2007/004430
Arthritis & Rheumati sm (1996) Vol. 39, No. 9
(suppl enent), S131; Inflammation Research (1996) Vol.
45, pp. 103-107)). Therapeutic agents for use in
conmbination wth IL-22/1L-22R or |L-22/1L-10R2
ant agoni sts may |nclude NSAI Ds, CSAl Ds, DHODH

fraglgrp]nc%q tg (ﬁgolg\?F @%@{@R?s}s@ 8 %%ﬂ; gx Q4 é’@qgf%)oé%g?egxatlv?s thereof
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leflunqmbieo osiyolinus@apaimysin) and apalogs thereafdsush Bsds@l-779); Cox-2
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recep tor; and ‘an b tor of |ogeneS|s
ngﬂhlétOéplérlﬂ*@l@, Egbnell"y, srethotrexates éﬁ&mnd@n appitsirolimus (rapamycin)
anoaQﬁél éiﬁére%ﬁgé@é}%g%éiﬂ?‘ 7)1l ude i munosuppr esant s

as c sporine and tacrolinmus (FK-506)); and

mTcﬁRO“l 6R] bi tBhe amdtl-eaaanbb@djes discloseg hereinieandre used in
I, Ny O

corfPRTHE MIULSLYIhG SR8 Ao ool PN e dgorders s
disassee indorhbr detaiveeloant s t hereof ); and phosphol i pase

i nhi.hi S r f

phg?gh{é?j pa S@%ﬁﬁ'@a@ﬁ I%(ngﬁlég of ta?;epf u@?g%ét%)gl arthnt cl dlsorders
(e. @nﬂimgaat)md hRoti6s] infaanmaiesy afthtitier xammmoldag&hms tjhmnlle
oS A A 550 i 085855 ML Pl 8 22
antibodiytceth be cofibihedsicloge a@EﬁasTNFne&Bﬂthgdﬁll?hmg( JMFhaatagonists

e 09817
(SUBR AP GEOBRFORARRASH): S5THAS §29Mente of AU [HRP IO (5.9-, human
pswaﬁa@mzénaruiar%iwegnﬂewI(y@én a%stsh&rm#n 1@@@5 RD TNF
55 KdTNFR- | (155 kD TNF receptor-1gG fu rotein

recgg@ﬂg%p@n protein, Lenercept ) and 75 deNFR IgG 5 kD TNF
receptor-lgG fusion protein, Enbre!™)); TNF enzyme antagonists (such as TACE
inhibitors); antagonists of IL-12 (or one of its subunits p35 or p40), IL-15, IL-17A-F
(including heterodimers thereof, for example, IL-17A/IL-17F heterodimer), I1L-18, -
19, IL-20, IL-21, 1L-22, IL-23 (or one of its subunits p19 or p40), and IL-24; T cell
and B cell depleting agents (such as anti-CD4, anti-CD20, or anti-CD22

antibodies); small molecule inhibitors (such as methotrexate and leflunomide);
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and 75 kdTNFR-1gG (75 kD TNF receptor-1gG fusion
protein, EnbrelTM); TNF enzyne antagonists (such as
wQ A€E/0bs1e bi t ors); antagoni sts of IL-12 (or oneCDUS200%004430

subunits p35 or p40), IL-1.5, IL-17A-F (including
het erodi mers thereof, for exanple, |L-17A/1L-17F
heterodiner), 1L-18, IL-19, IL-20, IL-21, IL-22, and
I L-23 (or one of its subunits pl9 or p40); T cell and
B cell depleting agents (such as anti-CD4 or anti-

siroltpRg (eapdarbycinpand avaldgs thsreciiecg.i, (P b7 79k £Ped@ndaePLA2

RN pRB T4 R A i R (AR LB

RAGELR2sdladti ot PSGL138hibiidrs ZsudWaQ sﬁ‘mil ioldsule mhnbntors and
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antipggies to); iRtigesy Sceptrbela (Emﬁ)mgﬂraétsf andreRBrR{r kB antagonists.
The?%r%fﬂé‘ ent8hhi 4% BL: ccﬁa&nga&fe?s& raﬁo%re&-@csmhﬂaﬁed with at least

agoni sts, and ERB- NFkb ant agoni sts. Therapeutic
onedb2/l -PRRYILc tHRD @ntagenial maytleeledeaa’fd%st one of: a soluble

o BB Rl Bl S5 BSS7LOBo 380 KPER0e s
kD TNF I\:egeptzmlgﬁ (tfgm_rﬂ:dt?mﬁqbﬁél 0y, rpém)otmxate figiltgﬁmlde and
sirofiMi S ARAFTVHET RE A AR TFEER e b ZA8 s T of Fis
(r @O@T@@]I n) Nemwindtiad eganipies ebagéniscior apalith-niudliple sclerosis
The anti-IL-22 anti bodies disclosed herei

Wit GOAT L 8@%1%.@@ 0P CRTIRIRGA IRGlaTa BIRTPEOTBdAE example,

IFNBO1d ﬁﬁ&tlFﬁlpeﬂ?)f ecd%é&étg?cﬂés a% -1 HIBBHSRE I NMinhibitors,
urt '00168] Non-Tinmting exanples of

antsagémsgoffbbmrh@andngnaboduesﬂo&!aai@,oarcxénlls12(@tggomsts including
antpiAal Hirkf inf2 (pEono B hEBTBURRY pREIGVRAO. (11 s

ost[eoa‘mhr i tsn-dinttipg exaatples af abents o) treating mhamm&tory bowel

nt i bod e ed,in t le
aisehe gt Cidtis BSeane i WS AP ABR{LEP SHELHER Gh b683hnbinea
incladé bulibhosiue; I@pd:leﬂﬁial gﬁdvﬂ*bfefbtérf aomisUsteidst Myclosporine;
sulf%igéle Lo S@géllgﬁgg@cygétggag psgqapé@nd lE) ggg kqagnd g%rnln\éa}fr{e\’{l%mdazole
Ilpok%éﬁéy mhisidrasheBaRirfinet GISM%CBQEEMZME%nZ@X!dams
NFR-19G (75 kD TNF recept or - I§G fusion prote

thr(@%@)@Wlbltﬁ(ﬁ bn? yaeerier g@@ﬁgoﬂl St aptifiL=lsmpreelonal antibodies;
antll bg Rhdri¥ch nal%ﬁt%@%{éétq?oﬁh tdetdrs; %@ést&%@ sr%bftél% pyridinyl-

units p35 or I'L-T7A- ?
nmnd@o@ cqnm@dsh'eﬂ\%anta‘gﬂm&;s@ﬁme@crlbedlrmalm n_m; L-10, IL-13,

andf SPfIPidorts threds e rablisf bl it fugyponide- or
dexTrau_ed:dnjugmédEpmeﬂrl!Jgsieppaidrﬁgqlagemisxe(metﬁameam budebnide;
AR TR el STidos AR Fl e SIS RS 0 o
PhafatQticaRs 1)) ; ReTubIS 2pleakti Geceptop i (TWS10; T Cell Sciences,
Inc. 3y HORPEIRA% RiFSAIEInS: M s pa i Bgbpisss of Platblel Reifvating
Fachbr (ARRicRirbAbRaciR &Rd Hgnsehinel e

[00171] In other embodiments, an anti-IL-22 antibody 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 combined include
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RAGE; P-selectin or PSA-1 inhibitors (such as snal
nol ecul e inhibitors and antibodies to); estrogen
wo eaepbsaro bet a (ERB) agoni sts, and ERB-NFi B PCT/US2007/004430
ant agoni sts. Therapeutic agents that can be
co-adm ni stered and/or co-fornulated with at |east
one | L-22/1L-22R/ I L-10R2 antagoni st may i ncl ude at
| east one of: a soluble fragnent of a TNF receptor
(e.g., human p55 or p75) such as 75 kdTNFR-1gG (75 kD
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, Copaxone, COTtICOSt TOIdS
genemlrnmtm@upmsaﬁ)\fm AgPhhsich aa‘?n‘FY RRRU Acp cé&%oa
g?(fﬁ? r}ant LRfth&ESad et ol e presdrit |ﬁ‘?erﬁIBrﬁQ@ébr§ﬂrﬁqu relates to
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cytdaBiry] I%hhﬂgflﬁdl%%"ﬁbﬁéeOfmﬂGﬁBgEed‘;ﬂfaﬂdrﬁ&hur&hbm’@lat%d
responses with an |1L-22/1L-22R/ I L10R2

tectHiadgBniTOe FMBAEES MAHPS BROVERT R 2 UAERARIP Kit Hhaldacorporates at
least®n fzfp@yegﬁ’%éggu rFé@Tl/oQﬁ?tQQF I'LOQéAfa*P\et Ih?nfa@/' &cﬁ%ﬁﬂother

ant 1 bodi es inst cell surface nol ecul es,; includin
conpaneands, pacrkagelmg,tlastrmcm ar-ciheergiera! tayid @mﬁebﬁc ion of the

prot(ell'ijuz nWuseoPheitAM 1), CD4,  CDAS,

[00175] Antibodies may be modified with detectable markers, including
ligand groups (e.g., biotin), fluorophores and chromophores, radioisotopes,
electron-dense reagents, or enzymes. Enzymes are detected by their activity. For
example, horseradish peroxidase is detecied by its ability to convert
tetramethylbenzidine (TMB) to a blue pigment, quantifiable with a

59



CD28/ CTLA4, CD80O (B7-1), CD86 (B7-2), or conbinations
thereof. In another enbodinent, an anti-IL-22
wa@ndo7hesiyoi s used in conmbination with at | east POD®S2007/004430

general i nmunosuppressive agent, such as cyclosporin A

or FK506. [00172] Another aspect of the present

i nvention accordingly relates to kits for carrying

out the conbi ned adm nistration of the anti -I L-22

anti bodies with other therapeutic agents. one
spectmbbdtameter Qtbek stitablefrinding mrtneerasmcluﬁ@ bmn angjavidin, IgG

b
and Bt iBCAY e pMEr 38l BaRUBARIOUA T iR, o ane
agpoaps) at eAnﬂlbmhes @analse beépacnomlwmkeat@sg:, &yl chemical
r epar at
courling? Gharuchiion diaboRERREL atefiglon oF oItk do ot east one
othet #lo?é’culaﬂeht@l egtis als asthbeantidydyc(@. gelaabnspgcmhe)r a multispecific

antitGgl O, aIEIOHORRS. D B S ESteh SeRim AUt ggthers

e MRSl i et i i
0S
art, ang tmmqngﬁ‘é%f@l@ eRivalentswiEin th elg%ﬂcﬁa?uﬁrfer\!%éa XW&HHO"
ﬂﬁ%}hﬁ%@éé?% gggﬁ,;%ggﬂﬂspéﬁam oY 8fAdthiriBeralRnoi d

97 A2). Illustrative nedical
cdf@i17i7dns Clearimambssinieatmetibe ipyenten inrlude grawosftions

coméﬁ% E'P tB&“?ﬂééIBQeé QﬁhHg@les"“mé BJ)ﬁ\Ip%%Li%'hQSrhﬁy DS @ Fk

sorrasis, Infl di sease,
phamacowizel uss anairmﬁmmtmioa‘nto p@tiea’ﬂm dame GEQJUW&!FIOHS comprise an

antlbéﬁy 8P t%ﬁr%%%ﬁh%&'é‘éﬁ)g%@ld@éng% éé&né’%ﬁlelxc}ﬂqw A9uE88 herein,

I 'Ol nMunoassay
“phalrmeobb@ltacmmeat”enoluUIeetsslve‘rits:,vdlspgnsmmmqqla coatings,

eSS GaE o RO FE A 54 B 1 g, .

that arél cogipivls wfﬂhtprtémacmm@apadmmstramn | Ua;setofahesefagents for
t hese procedures to det ect

PhagRRutca FHUARYDSRRIR M KIRYR LN AY. e Gpmgpsitions
mayr%]éS lcboAtaih Q)tﬁérdaéthié &hpetihas p@éwt:liﬁ@ suppleriontain ddumenal or

klt\g\%¢ Ant | bodi es may nodi fied wt
enhanaed thasppe nm@rnsﬂ cThﬁjPhgme%Wéi' 5Pm9§>§'t(wgmav also be
incILHe‘H i coﬁ{éi'r‘?éro RkESr idPeRss reﬁrth RSt Rt IBES |

ectron-dense’'reagents, or enzynes. Enzynes are
admijgstratien. by their activity. For exanple, horseradish

pe Wf!ﬂse ' eﬁ@?{gﬁ%{:&%)cbﬁ@o%ﬁiﬁd 6fyth"e%98ﬁt\{&'i is formulated to

r anet hyl
be oonmﬂtltﬂe abitreitsvirttanded sowte cﬁmnmm@n Methods to accomplish the

adn'ﬁnlﬁﬁnaﬁ 23 %Zﬁé ?ﬁﬁ@?" oﬁo tiﬁ)%%tcff %?g?xtagyngkﬁ r'% \t/l%;j Eﬁlr F“‘He‘rﬁ‘%é}ncal
compobsitiing rAay ddtopidatly orearajly adntingtaredpear capahmmf transmission
acrotsrs] mucgus membranes. Examples of administration of a pharmaceutical
composition include oral ingestion or inhalation. Administration may also be
intravenous, intraperitoneal, intramuscular, intracavity, subcutaneous, cutaneous,
or transdermal.

[00179] Solutions or suspensions used for intradermal or subcutaneous
application typically include at least one of the following components: a sterile
diluent such as water, saline solution, fixed oils, polyethylene glycol, glycerine,
propylene glycol, or other synthetic solvent; antibacterial agents such as benzyl
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[00176] Anti bodies can also be functionally |inked
(e.g., by chemcal coupling, genetic fusion,
W0 o7me8ab ent associ ation or otherwi se) to at PEeBEB2007€04430
ot her nol ecul ar entity, such as another anti body
(e.g., a bispecific or a nultispecific antibody),
toxi ns, radioi sotopes, cytotoxic or cytostatic agents,
anong others. Qher permutations and possibilities
are apparent to those of ordinary skill in the art,

oo B Sk S U S R o
chelafiflg Mejdmesisuch adibthylesibuiirminetetiddblic| adid (EBTA); buffers such as
nventi on inclrgde C i t.i

enbodj nents of the i osi t.ion .
aceBlpriraleng: AoSANSIS: GEEonRIMARRTHS SueR e sk Shigrige or
dexti8¥e bTheyH abhed adjuspthivitAcaiis 6Rbages. Budh preparations may be

adm nistration to patients. The conpositions conprise

enclgseddn@nrriyjess dispesablesytingesy ehmubipigdesg vials.

phgﬁ)@ﬂf(@m | Gllufntd BF 80&perfSions 88e b Cinfravenous administration
"pharmaceutical excipient” includes solvents,

inclule; parattiensueiting physialogigal saling bestariastalic water, Cremophor

TRDRKIAf hS | S i ehayi iti
=TSSR JOLRLT ORI Bl SRtk Epoption
musddbe stesiter and finid 1ds @asly syiiegabiiigyenPsoper fluidity can often be obtained

usir@%&ﬁﬁiﬁ?&%ﬁ%éﬁn@? t'.thYee cg%%%@fbg\eﬁ uEtQ‘ ai@%l tge 5&% ruinﬁer the

€ conpositions SO contain
conditiohg of ceangdactise @l sidrage.s Pppventiont af miaddrgarosmak,can be

or enhanced therapeytic _functions. The pharmaceutical
achBYREGAN PO PLRGY aTGruriGrl SRR Oa PRSP ROroBUanal,
pheﬁ@E!Qsp@tfbid%@:ﬁﬁﬂﬁ'ﬁﬂieor??gﬁtd;@r IIquIﬁ dhyl ceale: s,lftstdton‘s: dgents (sugar),

adm ni stratign. phar maceuti cal conposition, .
PONGICQITRIS (FRBRAPLANT S0r31aHs ckSOUTD CIR e RS IS Kh n the
comgokitidH. ePASENHEY e® sBiptRIHTbNha! ddthh8itioYRIaRAs akomplished by

acconplish the admnistration are known to those of
addifian 20pns wihigh palaysatsorption £-gaGMinyn monostearate and

gelaﬁWpOSi tions may be topically or orally adm nistered,

or capabl e of transmission across_nucous nenbranes.
Exd6918%] of Quaticemnosiionsingiude pninerhdduentcen edible carrier. The
A i . . . Lakian,
conf ML L 4 e ARLEE: L GUpUAYS SRRl BLISE: For e
purpoge aperdl administration; thrigotibedies icanrtze ingorgerated with excipients

ancRER4 1S, FELARE corlind ! BASHREIBLuCRR AT Bbatte bining
agesthouadiwwansmadepals cain be inclpdedin the campdsitian. | Bestablets,

ooB38, Sha BEe LS. BT SRS GIT COFE e 2B s Siordh4Elline celiiose,
gurrpta‘ﬁgabhmrfﬂegt;glbﬁnpfz) ait m@ipie_rm ,sutcp rafsmltbﬂﬂfo?laMG, (8y a

. .0 er .syn etlic solv ., antl pacteri al agents su a .
isiGiaREHiInG G000 S08T DA AlS #ok BATISUR oD SEIEENA) & lybricant
sucfid M'agﬁ@é@h?@.féarﬁfé;i(g hdpRiaht SUsh a@scoﬂl%i‘dgi; RileoAddiexige; or (6) a

sodi umbisul fite;, chelating agents such
swegteningrRaand @ fellavqrineagest.- aci d (EDTA); buffers such

as [00182] The composition may also be administered by a transmucosal or
transdermal route. For example, antibodies that comprise a Fc portion may be
capable of crossing mucous membranes in the intestine, mouth, or lungs (via Fc
receptors). 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,
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acetate, citrate, or phosphate; and tonicity agents
such as sodiumchloride or dextrose. The pH can be
wadpasbsdo wi t h aci ds or bases. Such preparati oPeT/IE300@04430

encl osed in anpoul es, disposable syringes, or nultiple

dose vials. [00180] Solutions or suspensions used for

i ntravenous adm nistration include a carrier such as

physi ol ogi cal saline, bacteriostatic water, Crenophor

ELTM ( BASF, Parsippany, NJ), ethanol, or polyol. In
salvas) gelases cradms koaposnithe rrt. nfier raasmuspBakonliansdermal
admbuffidt SiefiRd ool Bihe dtih 10 og FR ekt % used. For
adminispatdoh mnnhalanoal, thee betitsodibs are igdverdrktin arpadrasodspray from a

presaufd gpgaingner darenst. JeHirn PR A HaBelant (9 ufiadig.pr 029)
oraafdbu,ﬂmggal agents, e. g, parabens chl or obut anol ,
ascqrbic acid

RS el o BBl T8 e i TR o

preﬁé?bﬁ'vhﬂ*n karri&rs&@‘iﬂrét@c@ m@éhﬁ@odﬁéy d@%mé’&byﬁﬁﬂlmma'tlbﬁ from the
03| tion. Prolonged absorption of the co 03| t Eldes

bOdMa pdegradarit PelYSETE (e - GaathyienaViRybace Rk
polfgw.etac@@ ccﬁ} o?b%ﬂ@%@bf&@%é@ﬁeﬁb%&@ﬂam&l@ﬂtéﬂ UBed.

0181] Oral itions Include an inert diluen
Metbatp fer tt@rmre@aramof @mipﬁymulamp@%ﬂraa&n@wa|tb'stér@sm$kllled in the

art. ,g’f%orég?'ag%m n(?@%ﬁﬁ Sgn'ﬂg ﬁ%écgg% ?@%&nﬁ%&uwﬁg HEdiable carriers

I es
too.i Mbeliposatres ean beep(eppmhascordmg {6t established matheds known in

the éhgy‘ﬁsPagént%Bsiﬂls‘igdm \*}ar maceutically conpatible

gents’ oOf ant materials can be included
in [Q@EB@]onpo'Ené annbod' be draamnebdy compaditens ahthe invention are
i_nder._su

RIS B RINE 3] s SFis SSefipeg, Trerapouticaty

effegfV@haimvurtid)may vam:wnh ahé stibfdttsadgd, amuntmn, lsex} and severity of
at I

mecij\:%lrf%@yqtllgrgpfb,@ep ﬂpl‘éﬁltg eréteélx%léllgh%aﬁeé&ﬁédc QaCi ician based

on ARG FhHBRBOEST The; ar(t@)dﬂasgbl* é&ﬂbo&ﬂl@hs&ﬁaﬁ} @b' gwéﬁllas a bolus
sili1con dioxide; or (6) sweet eni ng

dosﬁlfamaxlﬁgz%*é‘hﬂfCP'@@mgi?quﬁ of @éweeguqa f@ﬁ t%?'%ﬂt%t lgagth of time.
Co mb%%ﬁ{s% am;ﬁ%l%gl esﬂékﬁgﬁﬂér fHe bbiaNgsiey. mal route.

or exanpl e t conprise a Fc portion ma

be [00433b| e A U§ﬁdsh§rﬁlgl the tare faukiecthissintendagkbto include human
an = LHE% meédlm RS s é&g%agﬂl’ﬁéug& a ﬁ&ﬁgﬂtﬁt@\a having a disorder

ransmuicosa ration can e acco
charduterizgd byealisghaf exprese g2, egsal cameaye@ll ar@neimmgne cell.

el R S TP PR P afrreh o oo
nonelmmhanrprtrgatésﬂsh!eepsdo@i dméimnl&ﬁ&lwﬂphlblans reptiles, etc.
POTOARAP L i er 8 s TS Mo o
su b&dmcﬁhstié shbsen froemet qﬁgxkg t@Qprmngg;lHe)ug/agttbel Oomgvkar1 pa/kg to
1 mtg?kgkfe1 /rlr(e Ao nﬂagr/Eg, ‘? 0 ,ug/kg {o 100 png/kg, 100 pg/kg to 1 mg/kg, 250
Mg/kg to 2 mg/kg, 250 ug/kg to 1 mg/kg, 500 pg/kg to 2 mg/kg, 500 pg/kg to 1
mg/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
administered daily, weekly, biweekly, monthly, or less frequently, for example,
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adm ni stration by inhalation, the antibodies are

delivered in an aerosol spray froma pressured
waoeorabsies or di spenser, which contains a propedt/anto07/004430

(e.g., liquid or gas) or a nebulizer. [00183] In

certain enbodi ments, the antibodies of this invention

are prepared with carriers to protect the anti bodi es

agai nst rapid elimnation fromthe body.

Bi odegr adabl e polyners (e.g., ethylene vinyl acetate,

iar TR o AL 8ot A5 BB oo o

symbhjrh(sd Softmrtrdaahtedp apgdndividual stibjest bhématertistidso dosages can also

bo adapiereche EoRtuouS nfubie Ry hro i B Plmel 708, .

admidiktdred %ostﬁay Hied Hepéﬁ@ mhe&buwopae@mledaBOn 0 Ftbr legample
to established neth

subqylangoss SITIIEAB07BaY 1R AUIBG: deeagd Mar Y %f&yemus
adnﬁmgﬁgﬁd)ﬁl ons of the invention are admnistered in
therapeutically effective anbunts as descri bed.
Th é%fagﬂt i cam pyrtaéf pigeumsanges ihnayhe adyantageoys tp formulate

con'ligg%lt%‘ﬁts in eQRﬁfijthR)r eHed of?%ﬂgﬁﬁéf%ﬂdnyaﬁcﬁ uniformity of

cal I on. propriate
dosalgeenﬂaag@ ujyt forphgs ugedﬁne@a@er@fer(grfomhy@pq?ély discrete units suited

for tbg\(ﬂeaﬁ%b& og%goTJbGSa L e ?br‘?t%lr?é a%?%?%éﬂéﬁkgapﬁ%im?eof antibody

I'Us " “doSe 0 nmaxi m ze
calcuiated o pirodunte Bdberpeutic affect i1 assesiation M\gﬂhﬂ'@f carrlﬁe The

cooSRBUT B 4 8 AT AR B A st 5 B B3
thertapteﬁﬁ@leﬁebmd Ine laghieviedoran  and non- human ani nal S.
SRS, T B SRR B Sog gt o
deté??fﬂﬁ@d& %tbn@ér@mamtwl broce'Ehﬁfeé @i gell eaNufss®Mexperimental
ani mal s™ of the invention includ rt at es
aninggish ek, dAKOWIREINB Ll d %@‘3“%%0%&%3@6 population) and
the EF‘J gg $ScosHTHarby é‘@ﬁcalfy‘?&fédtﬁé in §0% of 88 ebuRatidfp! ghe dose

sage ranges that can be adm nistered to a
ratics Q@}weeeeen toiic Béddh@%etftnccﬁﬁeczs i edgeraperic ey and it can be

expré&{(e'ﬂgaé gwe/l%éc@[ﬁ%é E%%gﬁé?a&&’ies %h&%é)/bﬂglt tkg@%/ t'ﬁ@répféu]nc indices
mayzae lesmmand/oz mgv&@\ermwlk@ﬁastiyeng/ kg,

?QH%%E A Hgf(é‘g?taﬁgé’d N%trk&eggelilylf(l f@%, rgJ{SI(aSlmmal

studiés cghiee used Kﬁ)fm‘glmgte aﬁosgge gangem)humas@ Tl:le dmgagg of these

con%éqq%‘@is qui’fo1&%%&@98"@8%ﬁ&@b@lﬂp%ﬂ@%ﬁﬁ%r@%mns in the

blocﬁtﬂ&ha'emctm:iestm EDigiwitrslitde ext de;cutywe'ﬁrké ylpshgwemy yary within
or,.less fre uentlé f or

this J503P BRSSP OR300 FPB09H SO RS T O IRIBER ARG the route of

adnSiRistiesiane, Fdﬁﬁ}ﬂénmﬁo@dﬂh@d $ tHd pmsen‘ﬂirﬁwrd@h ﬂie therapeutically
to be treated,. and .ind \{ la
effegﬁg@ g@gé c? be estimated é@h%@hugpg&e Icu ture 288 ys A dose may be

formulated in animal models to achieve a circulating plasma concentration range
that includes the ICg (i.e., the concentration of antibody which achieves 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, 1L-22/lL-22R binding assays, IL-
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be adm ni stered via continuous infusion (such as
through a punp). The adm nistered dose may al so
woe@endsion t he route of adm nistration. For expaplUs2007/004430
subcut aneous adm ni stration may require a higher
dosage than intravenous adm nistration. [00187] In
certain circunstances it nay be advantageous to
formul ate conpositions in dosage unit formfor ease
of administration and uniformty of dosage. Dosage
22/IL4nORX windirmpassne, Heeilh-22R 44 0R2, singsdthear immiirslogical
units suited for the patient. Each dosage unit
asS&¥8nt ai ns a predeternined quantity of antibody
EXAMHIIEG! ated to produce a therapeutic effect in
association wth the carrier. The dosage unit depends

Example 1 heSelegtion of AM-Ne28:SGHESant i bodi es. and t he

SelecﬂﬂF\td)iCF’ilﬂntst(’QFL()?HOS#'IB'(§IL®‘8‘c ect to be achieved. [00188]
Toxi ci t nd therapeutic efficacy of the conposition

calP@o det &lhah@@db@lls%weéﬁ &%@ﬂﬁ&@'@ﬁcﬁz&dlbf&"es by soluble
seueeﬁc%? 893[_922 | Bofuthd s%lélcth%ég%v he&sgasa'dmgﬂg bi%ﬂh 'téd IL-22 with

etermning t ose leth
an l\t—t&mpogumslﬂgﬁﬁ taggedtmgthDWO(lLragz Hék)e Bio.l L-22 H/F was initially

use({rﬁ?é}%ﬁl&hﬁgk by og 1108 9\1’1 ECE\Q Ié‘(}];%pﬁm8 1iB t eic‘fl’gl)s an

tveen er apeu cts
exparsia@dheertsitar apthet 1.88xn0 IltHad/ des@mecbé/al.egmrestseld H96), was |

useq REpéEht AnitosdisFasgorillr fRSreiiiy 8, fhbes TAUT wransducing

un|t§ (ta})anétﬁ bl@@ké(ﬂ f@rf 8@ chinvtes InOﬁJ(SR] 3‘7J1MRB=$ 3 ubtnitk lpm\rder in
romthe cell culture assays and animl studies

PBSaeth%vetamt b- %%Hﬁ% waseadderh 8RgdnFuRRiedat rAOR{RPeTRGITS for T hour.
PhaQQ I%eﬂfwéé”%aee QS@@PM%{‘SD\?W%NQQO‘StFJBtﬁvﬁh?nfa@ﬂ@ﬂcheads

Irculfati ng antl concen 1ons I N
whichHsad baemhieska;hfc&usbom ah37iGin & rolrofrﬁf/otM?BcS tthen imeubated for

a o RPEE R o B b, B8 SR LG PG M magrnic
rackadind wiashedt4>oin. 1 Frdrofzmy MlﬁB:SltzS@ngégfﬂggt'li'vy/%em e0foiewad by three
wash@y FnEER AISY 1 [ty beacs v erusigadsd n X8 s Bes and

used'®Y if?8ct 5 %l@ﬂpﬂn@%nany AfbWRlg FDE6H TG-9 caflsl ©alisaand phage on
circulating plasnma concentration range that includes

beagswearedncyhated fox hdrousé @«?r@dﬁpdﬁ'%ﬁe%ﬁﬁt@aéyy wifl ginutes
sha;@ﬁ?'a@‘é@‘@ m))3hdn ?F?%é@bn'ZW,@Gtﬁlé’!éSOfPléwW@P@)ncumﬁed at 30°C

ects any particul ar dosa can be nonitored by
overaighti anthrelopiesavsuglized tiepnext day. sgGpiaitigewere gssaped off the

Pl PNETy Bk 501 Ry pieue abedn ik rabanot
200070@8170 Gl b0l @0uues frope the fitsy@oud painninNg selection
werd $8B¥Rnidcted BlithidipEr bhag8Bha RREEHIE GNBHAPLANL6A)-

expressing phage particles 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 nM.
Isolation of parents GIL16, GIL45, GIL60 and GIL92

[00192] GIL16, GIL45, GIL60 and GIL92 were isolated from scFv
libraries by a combination of panning on an IL-22 fusion protein and soluble
selection on bio.IL-22 H/F. Wells of a microtiter plate were coated with 10 ug/mi
(Dulbecco’s PBS, pH 7.4) human IL-22 fusion protein and incubated overnight at

64



Exanpl e 1: Selection of Anti-IL-22 scFv's Selection

of Parents G LO1 and G L68 [00190] G LO1 and G L68
wowrse/0pEod at ed from scFv |ibraries by sol ubl e PCT/US2007/004430

selection on |IL-22. Soluble selections were carried

out using biotinylated IL-22 with an N-termnal

Hi s/ FLAG tagged protein (bio.lL-22 HF). Bio.lL-22 HF

was initially used at a concentration of 100 nM An

scFv phagenmid library, which is an expanded version

TS wp WEsHed ihPRE haEked i ALBURTAN Fio e mpas.

Purifiéd %agat(n 04 v i ab0 mhﬂ@% MPBS weanadded gy bloumetiswvells and

wer e bl ocked for nu in 1 O/I\/P
mcuéet%rlm W%mperﬂurep&;ﬂ nBuBn s Weiewaghed foiimes ut PEST
(Pas%méiﬁ#@ao LAY Tﬁfé@n@@?ﬂﬁéﬁtw fimbaiwith hxss Bound phage
Phage/ ant’l gen was ad [ Dynal 80

partlstaseweea/ elited with €00 ¢! bypes, Solumnt (D haw/ e érrypslrb@k%l mM Tris

ot byl ST 52, BBt SR TS s

10 mmn?mglaﬂya@rg\?mgfawhﬁﬁdu nfectadicelis avesdrewndin 2TY broth for
1 % NMPB 1%

1 hoji it a2 P apaBovR: then sheate pHREET 7 AG Blntey g Modokiet

overfr@ﬂsdleﬂigﬂl ?ﬂt%%o;ﬁén@&&e&ﬁtkcrap@d oﬂaherﬁla!ets éndrbhage rescued

as d3RBgBeq qooyELdd Sampad rornd at Eallblst sqioRlin WaE edeRfyt as

deséRbbY ﬁﬁoﬁé&ﬁélﬁgardonl@IOOIB”'IMZGﬂ/FShakl ng at 250 rpm,
then spread on 2TYAG pl ates. Plates were incubated at

Examgmz éFﬁl%lﬁ’Fkérﬁ"LCHPGrﬁféé-@?5‘3&‘-122?&1 the next day.
L&ﬂl&ﬁdmrﬁhéﬁr&p #s Wél@?eﬁb%Sé on'the p]é}em aRtT%dles

15% added Tor storage at

br ot
GILPDOBHS, Gijde &1L 66064 &t GILIZ tsnicemey Anilaogiss et block or
e PARRAAG P 2516 0.2 HPERARYREIEVERELRGH MrhcRe BRI soFv
phage “and v bo

rescue Ive scC ant Xpressin
conjalirsing peaiplasrhissextoacts Imereescmemmdhefataldyécumfohlt tlwe binding of

. Secon ' I
bio. li.?.? F@ﬁ@fﬂ Egé{a%elb%l E%%eogtgfs @ 6{8’ h?)% IZ%g‘ﬁ)t UW colonies from
seleeflons ?\tér%tpl_l?ged)fgntﬁ 'f? \IV%H Egagélé Eghm:ﬁmgm\oo usawwee ngFv
ar ent s a
proayqtien wep indHcab:RAdHioRsTe! FMHEJ é @%ﬁ@ﬁy growing
culh#l'e*%_r Ad BSe ﬁ‘t |§|§U@é '51950% Wifﬂlé’&n%‘eﬂ%dtév?&e prepared

usi on rote n sel ection on bio.

(Gritiitips ev\él | $993) i 3@ thMOE’rS pHaf .4/ Ay N &R B4 / \ﬂ 5M Jorbitol.

pg/ Dul
(?3()31 gilandtkﬁ%g&k}g{ E?o%g}rgﬁ%g %\l{l}m@j %@%@%%@1&&2

recd?ﬁﬂo'r‘ pRed/AMRIBO(in ABSMbr 15 heues abgiosd temnpléﬁﬁuamd Plates were
thergI %%Eeglté%ie ﬁﬁ\?a%% SF;L%% %?&g o%ﬁ%’ gEEf'\S Lf,l‘ eF Lf‘ Qnoperature with
PBS)b@ﬁ{aﬁﬁin %o Smidia fowidee gb%t PES). r afer aennﬁérafs washfe@[ 50 w of

ho | s were washed 10 tines with PBST
25% cell condltloned medium containing an IL-22 receptor protein was added to
each well, and incubated overnight at 4°C. The following day, 25 ul of sample and
25l of bio.lL-22 H/F (54 ng/ml in PBS/0.05% BSA/0.05% Tween) were added to
the washed plates, and incubated for 1.5 hours at room temperature. After 3
washes in PBST, binding of bio.IL-22 H/F was detected with Europium-Streptavidin
and TRF detected with the DELFIA® reagent kit and Victor 2™ Plate Reader

(Perkin Elmer).
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(PBS containing 0.1 %v/v Tween20), then 10 tines wth
PBS. Bound phage particles were eluted with 100 |

wo eoopsbs17eol uti on (0.5 pg/m trypsin in 50 mM BCT/8S200%004430
8, 1 nmMCaCl2) for 30 mnutes at 37C. The el uted phage
were used to infect 10 ml exponentially grow ng E.
co/i TGL. Infected cells were grown in 2TY broth for 1
hour at 372C, as above, then streaked onto 2TYAG
pl ates and i ncubated overnight at 302C. CQutput

;gt@é?;%ﬁi \QI:Q?%%%E/ gﬁ?%h%Wecf Il;ll?lltm & 8P Lagglﬂjlg@gﬁ WERGEEted as

Seco und o
purified scfv.oBottathe H-2PAL-22R bmlengi assay bdesciibedeabaers)and the IL-

b 2 le 2. k i
22 1 J 2215 3bfty oo o 3 Tt Rk ieBfRed PEFOS
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by aphaY IGroAloss THESEMERHTRETEIS 1siD8 GigmhPALRAgR fgware and
fourldara%ert@ﬂ%@ts% éd!]‘é!io%cur%&ﬁﬁ@céampl@ e 8ulEs f1om the IL-22
periplasm C extracts were screened for the ability to

recepien eRMPIEAIFAYRRSAIWN H) bigwre 2 W F to a human | L-22
Examg‘?%%m Yeriicatidiof h.—bzaﬁﬁhmgﬁypﬁﬁa §e'ENisgs from

ections were picked into pl ates caontainin

10(0Qj198ITYATO &tabllsfpﬂwa@wﬁwtm%therﬁﬁm fonlL2Ria Pgﬁge
ELlé’I\ vaasn%llfg hied %sﬁﬁgﬁ_”ﬁﬁtf%%éh%ﬁgfé?ﬁ‘” DP2 HEHHES BRfklated

i ncub eriplasmc extracts were
protpme piandeddue(l(&' i ¢dli edienies containirapphagemBbwere intruiatad into 96

wellrﬂl%tfags SC“gMgEDTi?é a&)ﬁWﬁ&g rg%é@la) R‘%p&%ﬁ‘l]Mﬁﬁégﬂe‘p%r phage were

addé@@@l@t Pultplicite of irdettidro (iol) iof 1@8)thé(m<pbrfénlnawy grawing culture

and RS PIAISS b BH B PAUHOTE b DPULAL BB FIRlse M G eeriftuged in a
ben&hlb? cdtffugRArER Al ngﬁ%f“i bK‘nilﬁQlMiﬁfTﬁ@%fd@ﬁﬁtan%@ﬁemwed

her 3 washes, 25% cell conditioned madl

and gehtnelietnyess f$$_usllef\®@’e'ﬁt1ﬂ0 pk 3T ¥EAK aRd incybated at 3 50C"

I
ove o\)\g}mﬁllrll sha?ﬁ]\% A dﬁh@;&f 4 a%&ér@é?ﬁﬁ{u% Pat 2000 rpm for 10
mlmlﬂelé ardt1 Og/wh‘phageFtBﬁ{tﬁmﬁr@/sBﬁédr&tWadhmm well evasdidanisferred
o 25t SEMITHSTH 2 RA53 sePO el BT 6 dBlerd Bl i fation of
3% RMPBSoP 2 Hdulr atesofheiepsierdtivel h Eur opi um Streptavi din
and TRF detected with the DELFIA(r) reagent kit and

Vi (89190 Tm Migreliteeplgdes “@@W%ﬂ'}tﬁ 'b pognl Nyr$2 fusion protein,
1-2399F §P&4 (R &gé 8i ;{%ﬂ'@hbg&@@ SVeiniGhraesd. hﬂ?ter coating,

showed i nhi |t|on of rlcgwerereteste as
the pghutlbnedVQfeFFemCB(ﬁdﬂff@ﬁethleLWQlis |lancthr pkeeA Plgcked s9r 1 hour at

rooréqﬁﬁfcpggggggi}s%\‘/e M%Elgbe dlﬁgé%‘w \Afg nnsé&'v%ﬁ‘n dbége@tewso ul of pre-

blodk@ﬂqmtg@mg reidert © éadh welld The platkes weee dxtublaitéd At tdmm

temperaturep tr%nﬁclagfc’ t g’n r\}vF’:a‘r’ls ede with 3 changes of PBST followed by 3

changes of PBS. To each well, 50 pl of a 1:5000 dilution of anti-M13-HRP
conjugate (Pharmacia) was added and the plates incubated at room temperature
for 1 hour. Plates were washed 3 times with PBST then 3 times with PBS. Fifty pl
of TMB substrate was added to each well and incubated until color development.
The reaction was stopped by the addition of 25 ul of 0.5 M HxSO4, and the

absorbance at 450 nm measured. These experiments confirmed the specific
binding of scFv clones to IL-22.
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by assay | C50 val ues. These were determ ned using
G aphPad Prism software and four-paraneter logistic
weaeaibsaio curve fitting. Sanple results from tPeT/UE2082004430
receptor conplex assay are shown in Figure 1. Exanple
3: Verification of |L-22 binding by phage ELI SA
[00196] To establish the specificity of the scFv's for
| L-22, a phage ELISA was perfornmed using |L-22 fusion
protein, IL-22 HF and an unrelated protein.
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[00199]
receptor complex inhibition assay as described below. IgG concentrations were

Potency of purified IgG was verified in the biochemical IL-22
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heavy chain constant domain (for VH domains) or
vectors contai ning human | anbda or kappa |ight chain
W@ eo0sias1t0 domai ns as appropriate (VL domai ns) . pAD@S2007/004430
cl osest human germines of the VH and VL segnents were
determned and this information was used to indicate
whet her kappa or | anbda |ight chain constant donains
were used (Table 4). Correct insertion of V region
domains into plasmds was verified by sequenci ng of
tltra P BrdePbobifm o‘Pé’f'l ? ﬁbsESeﬁ'ﬁéﬂe SREAB @i%ta is shown in Table
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Example 5: IL-22 Antibody Optimization
[00200]
scFV’s that specifically recognized recombinant human IL-22, esseniially as
described in Hanes et al. (2000). Initially the five parent clones (GILO1, GIL16,
GIL60, GIL68 and GIL92) were converted to ribosome display format, and this
template was subsequently used for library creation. On the DNA level, a T7

Large ribosome display libraries were created and screened for

promoter was added at the 5'-end for efficient transcription to mRBNA. On the
mRNA level, the construct contained a prokaryotic ribosome-binding site (Shine-
Dalgarno sequence) and 5' & 3' stem loops for mRNA stability. At the 3' end of the
single chain, the stop codon was removed and a portion of glil was added to act as
a spacer, allowing folding of the scFv away from the ribosomal tunnel (Hanes et al.
2000).
[00201]
created by mutagenesis of the single chain complementarity determining regions

Ribosome display libraries derived from the lead clones were

(CDRs) using PCR with non-proofreading Tag DNA polymerase. Affinity based
selections were performed where the library was incubated with bio.IL-22H/F,
followed by streptavidin coated paramagnetic beads (Dynal M280). Tertiary
complexes (MRNA-ribosome-scFv) were recovered by magnetic separation, while
unbound complexes were washed away. The mRNAs encoding the bound scFvs
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G L60 43 15 GAL68 7 2 G L92 16 unobtainable G 1 L45
358 180 Exanple 5: 1L-22 Antibody Optim zation

w@ 0@2004170.ar ge ri bosone display |ibraries wererPCr/@aten004430
and screened for scFv's that specifically recognized
reconmbi nant human | L-22, essentially as described in
Hanes et al. (2000). Initially the five parent clones
(A L01, dL16, QAL60, AL68 and G L92) were converted
to ribosone display format, and this tenplate was

wer?ﬂﬁ?w Yoy BEdPCH ab 'dérs%FMeS r(ﬂ%hbgrbt a@”be@% BN the selection

evel , - ronoter was adde t he Zend
proasissi repeatedc withsiacreasiog m@cmﬂon@ (1%nMTRm R'\é@é’Pf 5 rounds)
of bfor\ %Eﬁgruct contai ned a prokaryotic ribosone-bindi ng
i'ne- Dal garno sequence) and 5 & 3' stem | oops
f otocrmm st &bron prpnePCRhwas inteodlicsd tohfartherr ingrease library size.

h
heSP s VR B SIRST 8P 215 o 1000 b
afteph sthedacRCRwmactivarbdded omn bos orethod wf Gadwelbard Joyce (1992).
i o B S 50 W ! 51 8 568 ounc o

seldchiensi ngl e chai n conpl enent ar i ty det erm ni ng regi ons
(CDRS using PCR with non&?‘rl_ of readi n

pol Bse. AV FpEYMBISY pdes ‘Urga‘?}b? res s wgre
predﬁ?@ﬂ%érh%b'\h{ ahd WaSD RNABtRSnRE didpldy bu&dté"aﬁ%lrveﬁher the second

owed b rep taV| di n coated par amagneti c beads

or quhaq)ummg ;elevbw:ﬁ ame \boRprtioneaf f(n@FémCﬂ%éﬁﬁﬁé'ogcqiwut fora
partY@flgr f reehas 5\%3 Lfﬁ%‘ﬂgtﬁéR%ﬁﬁﬁﬁf%d QRing'\Blohe sdé@ﬁiﬂiﬁﬁlmers The

conpl encodi ng the
Vi psstion of dire ¥ GIRRwelesry myvtprnm/aasz@ormegam ampplitied

sep%%ggy dé’?e%t\pé( PCR %d@&s%é@rﬂeggﬂw&ﬁ?(gg%w?b ﬁ)@%rlappmg PCR

e'select] rocess repea
reactan. e'ﬁblsrrgeamutanbnablemmr@maf ablFv pmdnmw coataising all

round of. Dbi 0 was

compnncefirgd RrPrBp foundsdetitahb oy S8idgen:

er 1002047 e tﬁmtsmne mliﬂm)p&mgerd!aplagi Ilbmarles/wmgalsduﬁhzed

nut ati ans per 1, 000 fter a standard, PCR
Phagi hegas e aieat BF mdlabghe S i erargrs tsfly er
readtibrid WithIppRbpRatensrimers, ra@ﬁﬁéél@ﬁ@dé@&e@tm bBbveen'hese

the first and second rougds of  selecti ong{{ %

°UtNH'i§|LW?f@c%|ﬁB|%tP'Bﬁ Wil HPPRRMeSisRigy Selett %‘ipa to create
V/VEFScorRbRRALAiIbFAME: t TRe Y, 381 ciibn Sutbiits IR ATRe 90t a¥und of

outputs after either the second
ribosome display, together with the outputs from the third round of phage display,
were recombined with the V| outputs from the same lineage. This was achieved
using clone specific primers and over-lapping PCR to produce Vyu/V, recombination
libraries. Selections with soluble bio.lL-22 H/F continued in ribosome display
format, as described above. The scFv regions of selection outputs were
directionally cloned into pCANTABG for production of scFv for biochemical high
throughput screening.

Example 6: Identification of optimized clones
[00205] 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
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or fourth round of selections. The VH portion of the
VH CDR sel ection output for a particular |ineage was
wapeciobsical | y PCR anplified, using clone speciPCT/US2007/004430

primers. The VL portion of the VL CDR selection

output for the sane |ineage was anplified separately.

These two PCR products were reconbi ned via an

overl apping PCR reaction. This created a conplete

library of scFv products containing all conponents
Biointemnatioed!)f while GHLBErand G2 oLiputs ceresaieepedjn a DELFIA®

selection. [00204] For sone cl ones, phage display
(Perlflpkflg}qrggs ‘e also utilized. Phage libraries were

HTRF@EW S¥nipdtnesmasisayof single chain CDRs using PCR

reactions with appropriate priners, and sel ect ed
ddOOR0Bkd aBHwde SQﬁ\éé’Q”t%ﬂif‘ELﬁ‘%‘U\F\%ﬁepﬁf%aem?’ﬁ‘e%ﬁ-m’ GIL16

il ol g
and g‘&é&ﬁ}:g@g%% Iﬁ%ﬁé‘}ﬁr rBalALHe SLHHRH 8bbde ahBHcPeened for

I'n Ibraries. The VH selection
inhibdtigrpot kiof It e2@Hfrebinging GlkeR ianHTRF@ssaye di spl ay,

piER0F] o Sl bRl Bue 68 T WBeipfa{ pAeR
Bioirfte omationel)saaw diluteebg@o fatiiins asasy boffee @RBS/@gMKKFE DG
BSATEBE T RrTOIPRER & addRBh B 7rE R BiRpBsYifif eos odent,
Cis BibmdtbtnaR@)gidA)FThﬁmébln_tll_ed WasFMimm c:ih?pls&ly':v deonplet(diluted
125, R B WePEHR i BLP A Bjaer S et OptBAR TREfh Fimen.
Platd¥ Q6 indUubeRéd 36V Hodt abissmasimpdratiirglthet headigbipgta Victor 2™
screenin I dentification of optim zed

Plate Reesier K%’gﬂg%%%). grgp:aggs ABIB2090d arpissingRiio was used to
calogfdie Y BLtoct FAGE Bt BBedlic YRG0 BAcHATES ore” " °
DELFIAT FimedResoletbRhyaescenceiassayesol ved fl uorescence

RF .S 6 007/ 170 P /,Q04 -
B BT hat ORGP P Rl A EsE Shie® bt <R BRE 8 fibition of
bio.lﬁg?&ﬁﬁﬂinhmgﬂid?hlﬁl_ﬂ@f r)acebﬁggigggpﬁbéneg) assay. HTRF(r)
epi tope_conpetitjon assa ude sc
oA oo RS Rk Wate oser ot & B122 reqeptor qomplex
antifddypll RYinAth PBSYeMIREabAIRPRYr ads Aduse t fadmdempevaiure. Plates
and scréened for inhibition of bjo.l béZZHI F bindin

woregesher ihege fmes iada!. aod Bivgked 9 e Aoy eapRERure
win BB v S il el
contBEANG 2054 A2veeseRtor obinplexawps adsiedeanri inawpated pvernigint at 4°C.
Crodh 8P YA el g LB TR ot sy,
25 14 of dilbted scFREsampindndi2s. gl lofMeiIE22nHA @oganl) wera@idded to the
wasﬁgé p\f\gtlels, a aiilfi)cl:uaéa%eé F1‘)<(>erIr k .isr\'\oEtljrgee{t)rbom temperature. Plates were
washed 3 times in PBST, then binding of bio.IL-22H/F to the IL-22 receptor
complex was detected with Europium-Streptavidin and the DELFIA® reagent kit
(PerkinElmer). Time Resolved Fluorescence was measured using a Victor 2™
Plate Reader (Perkin Elmer).

[00210] Purified scFv from positive clones identified from the screening
were tested in the DELFIA® |L-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 ICsp values in the assay. Sample results are
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Pl ates were incubated for 1 hour at roomtenperature
then read using a Victor 2TM Pl ate Reader (Perkin
wdabkooenys17irthe 665 nM 620 nM emi ssion rati o was PSEUS1007/004430

cal cul ate the percentage of specific binding in each

wel | . DELFIA(r) Time Resol ved Fl uorescence assay

[00208] A L60 and A L92 out put clones were screened

for inhibition of bio.lL-22H F binding to an IL-22
receptor conplex. [00209] Mcrotiter plates were

shoﬁﬁfr{ﬁ%% f&uhéeﬁ% hiRfige egrofrfé%rWér%Xd ghéwagféog 062A09,

and i s at room

oez@eﬁpesmo:aeaewaﬁessamfimaaaa@on 6666, 87596 376BLH, 354A08,

ur at roomtenperature with 2%
355%&%‘5 i@?sé@ﬂgr 3 washes, diluted cell
Exampten @t t Rankmmlopmlnmﬂ &lanasg mnheLBAE3flhe,%Hrpllferation

conpl eé was added and i ncubated overni ght at 4C.
Crude §8B#Ysupernatants were prepared as descri bed

abp)om 1The Poblifevatitg desays wore pérf@ifmdd Itcblhsdess Fve antibody’s

abiiJorgek i fled2ghasiessd B ol iAo Pay thogisesressing

hIL22FERILMSMZE vt Péneﬂtéﬂﬁtgl w@nsmbﬁcbfaaéwmmls mtﬁaatzzﬂ GFP
then binding of_bio.IL-Z2H F to the 1L-22 recepto

and finiIRZ- YR SaFscealls wﬁfﬁsﬂﬂlgdﬁ?ﬁtbM"S??B;ﬁfﬁi/PWrﬁ)Pa?n@aFS -IL-22
Ti
recetggtgr %g W&%ﬁi@gﬁ%@g c%éctﬁg%lféégug}? :1) a I\fmét or 2TM
Pl m@madeﬁa(meukaa receRioy ce[l@m:(@]romeﬁlfure@mg@ped in
R e e e e e
setupoopls ivere rwﬁmw imeglipsassdyevediion ¢RPMI 6140a»t/nﬂ®|10&¢ FBS,
1000 RE TR EL SR, 5D W Heflig mecium anc

incuBafsy at §ﬁr(pl 224 @O 656 Boufd. W BRSP4 HELEY plates 100 ul of cells
1 1Pg:T/ US2007/ 004430 shown in Figure 2. Fourtee
X

Sptmhinassay padiimkwerqiagdrgd e dp oentabc0 @@i’ﬂo@f a 96 well flat-

e
by difutingltlee stocmasmnp@ infasgeyi medistm foliaveed by fnltn@tlon through a0.22
pM @fg yéé“é ?@8' lgxrﬁéé‘ o?%ag@%%él&% g%éé]%rebdr @ é Egﬁ%lté? Yilution

platélbldéllébrtténrbh@%llbh@erbhré’é&eﬂﬁmltmseduBﬁE&nqﬂblfollowed by 50 u of
proliferation., BaF3 cells expressing hlL22R/ hlL1

hurizsy - SRNGORYYy assay BAEED: ABR WATerARS "efé‘r'l?%‘eﬁﬁ?h”fo hours at

37°<E 'ulr%B/Bc@ZJ; CantebiIEORAR mBakBalerll snceyan£eRhédalone or in the
R and hl L10R2 (BaF3-1L-22 receptor cells)

presgsce efotQ Be/mhdusedn Bc2d by FACS. [00212] BaF3-1L-22

res6esPe) Celdsi Pfiferatbhi i HefBitdt Bl RRE dddition of 20 ul of Alamar
Blue (Serotec) to wells, followed by incubation for 5 hours + 30 mins at 37°C in 5%
CO.. Plates were mixed by gentle tapping to ensure even signal throughout the
wells before measurement of fluorescence (excitation=560 nM, emission=590 nM).
ECso and ICso values were estimated using four-parameter logistic curve fitting
(Graphpad Prism 2 Software) and were used to rank antibodies. Sample potency
data for optimized scFvs and IgGs are shown in Table 6.
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Example 8: Germlining

[00214]

nearest germline sequence for the heavy and light chain of each clone. Appropriate
mutations were made using standard site directed mutagenesis techniques with the

néd9§8s7915%

Sequence data for the six parent clones was used to identify the

appropriate mutagenic primers. Mutation of sequences was confirmed by

sequence analysis. The sequences for the germlined clones and their scFv and Vy

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 clone potency as

measured by ICg values in the assay. Results are summarized in Table 8.
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[00215] Nine of the optimized antibodies were germlined as described

above. Eight germlined IgGs were tested in the BaF3-1L-22 profiferation assay as

described above. Antibody ICso values from a representative experiment are

shown in Table 9.

[00216]

Antibody sequences were then sent to GENEART North

America (28 Kirk Bradden Rd. East, Toronto, ON, Canada M8Y2E®6), where they
were synthesized for optimized expression in CHO cells using GENEART’s

proprietary optimization algorithm.
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087B03 GIL60 7246 118+19
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355B06 GIL92 ND 92+14
355E04 GiLo2 ND 10014
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*sample contained precipitate ND= not determined
Example 9: Antibody inhibits IL-22 induced GROa secretion from HT29 cells

[00217] GROa assays were performed to assess the antibody’s ability to
block the IL-22 induced GROa secretion from HT29 cells. HT29 cells were seeded
in 96 well flat bottom tissue culture plate (Corning Inc. Cat. #3595) in DMEM
medium (DMEM + 10% FBS + 100 unit/ml! penicillin and streptomycin + 2 mM
Glutamine) at 5 x 10*/well. 10 ng/ml IL-22 was mixed with serially diluted antibody
in DMEM medium and incubated for 30 min at 37°C. 24 hours after seeding,
medium was removed from HT29 cells and pre-mixed IL-22 and antibody were
added to the cells in 96 well plate.

[00218] After 48 hours of incubation at 37°C with 5% CO, medium was
collected and secreted GROa was tested using Human GROa Immunoassay kit
(R&D Systems, Cat. DGR00), according to the manufacturer’s directions. Results
are presented in Figure 3.

Example 10: Antibody binds to and inhibits different species 1L-22

[00219] Cross species reactivity of germlined and non-germlined
optimized antibodies were determined as follows: ELISA plates (Costar, Cat.
#3590) were coated overnight with 1 ug/ml of rat, mouse, or human IL-22 or human
IL-26 in PBS buffer. Plates were washed with PBST buffer (0.05% Tween20 in
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B gy 2 e RIS RS e bONBaRAS FFoth Gi8 A col

ass@eamﬁaﬁ&mzzmomp@au@w assay. As shown in Tables 10(a) and 10(b), the
antibodies blocked the activity of human, monkey, rat, and mouse IL-22 signalling
via a human IL-22 receptor. 356A11 and 368D04 also demonstrated cross-species
reactivity against murine, rat, and monkey IL-22 using real-time biospecific

interaction analysis (BIA), as discussed further in Example 11.
[00221] Table 10(a). 1L-22 antibodies are highly potent for blocking
other species of IL-22 as shown in the GROa cell based assay system. Values

shown represent ICsq values in pM.

Protein ID human murine rat IL-22 monkey
IL-22 1L-22 IL-22
356A11 123.64 143.76 210.91 89.57
368D04 154.07 156.25 . 281.12 184.10
control 1 353.18 468.34 1161.57 343.19
control 2 1955.80 3399.79 10697.17 1459.27
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antibodies, Protein A/G (Pierce #21186, Rockford, IL) was immobilized onto a

research-grade carboxymethyl dextran chip (CM5) using amine coupling. The
surface was activated with EDC/NHS. The protein A/G was injected at a
concentration of 50 ug/ml in sodium acetate buffer (pH 4.0). The immobilization
was done using the wizard tools with aim of 3000 (RUs) for the protein A/G.
Remaining activated groups were blocked with 1.0 M ethanolamine (pH 8.0). The
first flow cell was used as a reference surface to correct for bulk refractive index,
matrix effects, and non-specific binding. The second, third, and fourth flow cells
were coated with the capturing molecule. The rat monoclonal antibodies Ab-02
and Ab-04, which bind to protein A/G, were captured onto the protein A/G surface
by injecting 30 ul of a 1ug/ml solution. The net difference between the baseline
and the point approximately 90 seconds after completing Ab-02 or Ab-04 injection
was used to represent the amount of ligand bound.
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eval uated by real -tine biospecific

acﬁhuman | L-22 urﬁe
Y%P@P%ﬂgo% %ﬁysn s (BI'A) using surface plasnon
r eSO022ZE t grBEaAY1 ah@EBHN0A otk of Huraahilbshab400, 200,

1 Oosg(r),f 2a§,e1 é%r 6t.2hSearr1 t0 HB{‘ v?lglreopn?écted in triplicates at a flow rate of 100 ul
per minute (high flow to avoid non specific binding) for 3 minutes, and the amount
of bound material as a function of time was recorded as sensorgrams. The
dissociation phase was monitored in HBS/EP buffer for 60 minutes at the same
flow rate followed by two 5 pl injections of glycine pH 1.5 to regenerate a fully
active capturing surface.

[00228] All kinetic experiments were done at 22.5°C in HBS/EP buffer.
Blank and buffer effects were subtracted for each sensorgram using double
referencing. In control experiments the first injection contained buffer.

[00229] The kinetic data were analyzed using BlAevaluation software
3.0.2 applied to a 1:1 model. The apparent dissociation (Kq4) and association (Ka)
rate constants were calculated from the appropriate regions of the sensorgrams
using a global analysis. The affinity constants of the interaction between antibody
and analyte were calculated from the kinetic rate constants by the following
formulae: Kp = Kq / Ka, where Kp is the dissociation constant and Ka = Ki/Kg, where
Ka is the association constant. The binding data for Ab-02 and AB-04 are
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anti bodies, Protein A/ G (Pierce #21186, Rockford, IL)
was i nmmobilized onto a research-grade carboxynet hyl
woleon7oasi7ehi p (CVb) using am ne coupling. The PeTURZDE004430
was activated with EDC/ NHS. The protein A/ G was
injected at a concentration of 50 pg/m in sodium
acetate buffer (pH 4.0). The immobilization was done
using the wi zard tools with aimof 3000 (RUs) for the
protein A/G Renmuining activated groups were bl ocked
sumitiaiized i TduteSaAAl At AGB( PHhaéd bhding Bata forr38sA1108n¢ 868D04 are
was used as a reference surface to correct for bulk
summgpizegiind@bledéx, matrix effects, and non-specific
Table Q'ﬂg' nlgmeTgepvaﬁ'tﬁﬁ@?%rs itotf”tl’iéjmt@FHEtlBﬁ%étﬂefeh%rﬁﬁh|I§-22 and anti-

oat e e capturing nol ecule. The rat
IL-22 mlfmﬂleaé\lb a8 ansolbd¥ Ab- 02 and Ab-04, which bind to

AL

pt-otetn EFB pyere et riers ésu ontg; tA&o‘pl otern AN KB-04
surface| by I I’J‘J ect 8“301 pl of 1 Iﬁg/m sollut i ?n The
net dif flerferdMeSpet he basel i'hé $Ad t he

appr oxi rratefy 90 soconds after jconpl eti ng Ab- 02 or
proRi04 11 eshd o usae to repregeatos he anouss gof
Ak | i gand tougng ﬁn 07/ 098170 PCT/ US2007/ E 04%30
?00225] epare|t bi osensdr_surface f ol L%e human
nmonocl onal anti bodi es, either human nonocl onal

raie i R S R o RO B B o 2

carboxynethyl dextran chip (CV6) using stand rd am ne
coupling.; The surfagce was agtivated with EDCINHS. The
capturing anti bodi es re injegted at aﬁBoncent Eﬁlzi on
Angpody ng/ i K% sodi b et atje “Ouf f er '
Remal ni ng dtMsyat ed| gsbups WefEMb| OCde(M\)Ith 1.0 M
ethanolanine (pH 8 0) The flirst iﬁl_g\mvg_]_?_v\@ used
AbDZ of erencé Qur f ace| t b* cor led2f or Dbl R? efrclcpi‘lﬂg/e
i ndex, nat rE+05ef f ect sk-0and roE—rgtpeci fijcES8ndi ng. The
AbSGC O, tihig 5 —and—{oypd T ftowspel s ggcoatfegswi th |
the capturi nol ecyl [ 002 or Ab- and {Ab- 04,
. e (Enz! 3%‘; g?os

sol uti ons unan 100 12 .5,
6.4, 3.2, 1.6 and 0 nM concent rati ons were i nJ ected in
Table!{3.P k'ir?é’lfce%aé:]of%ljnjngw méféﬂoﬁél éﬁlﬁ?ﬁdl&eforrﬂdﬂdéﬁ if-9p 3
m nutes _and the a und materi al
function pf time was recordgd as sensorgrarrs The
ssoci at|i phase Wwa nonijt or.ed i n HBSLEP buf f for
An t%?dl‘f‘l nut els qgﬁ t he sanéd(ﬁl ow |r &% follcwgg by & gﬂfoﬁ
i nj ection d/Mp)1 % THR) and a SVM) inj ec{'Y')on of| gl ycine
nH.1 5 to ngﬁnorgf a ful activao

T O C U T o oTTo T T A\ 1} I y L A \.u Ir; IIU
356?\1Fface 7] Fo g%% 3?185 368 :S'A'gol ut(i 8r12§30f
human IL-ZE*‘C% 400, | 2605 100 E+89 25| EA5, d.25 and
3esDoAM VieT e[ Tngected Tn2ko1 plijcaises at a flsaw rdt @.208
100 pl  pergjgsnute (h flgqw avoi d gogy specific
bi ndi ng) ar ’g m nu Eg)gand t i%aearmunt of hound
material as a function of tine was recorded as

sensorgrans. The
[00230] 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.
Specifically, the dissociation constant of 356A11 (Kp = 5.40 x 10™"" M or 0.054 nM)
for human IL-22 is approximately 1000-fold and more than 40-fold greater than the
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di ssoci ati on phase was nonitored in HBS/ EP buffer for
60 mnutes at the sane flowrate followed by two 5 pl
woppeobsions of glycine pH 1.5 to regenerate a Pol/Aug2007/004430
active capturing surface. [00228] Al kinetic
experinments were done at 22.52C in HBS/ EP buffer.
Bl ank and buffer effects were subtracted for each
sensorgram using double referencing. In control
experinments the first injection contained buffer.
dissddi8fa? bonbiants oEAb2I tKa =v&.pe analf ik ed5asiMpand Ab-04 (Kp= 2.38

Bl Aeval uation soft Q, 2 I
x 10FH 05 B EMD. ERREsLaY: Sitledly: SRADOGE: 23X Teay M or 0.182
nM) hﬁh%ﬁ@ﬁﬁb&ﬂhétéwaeoqalcwh@tmdrofd @m)h?ér anpipitg mm h(txman IL-22

regi ons t he sensorgrans_ usi ng@a@%{fr%ofbg%z and 36804 for

thanﬂ#aroafanchﬁ«by%dﬁ%aﬁfﬂ\sew Theeding
monﬂa{, Rodike. 4R4 ra fil- gggvg)gﬁwa} £l hUn%ﬁ tthzwua@t hét

‘e constants ow ng fornulae: KD =
show@). where KD is the di ssoci ati on constant and KA =

sridtentoe: Tneliniporfdiong o santsarasiondiss e
evalaﬁfmmogﬁlmmemersammvzmwed Teds seesatiivity withmhgnan IL-10,
i
i 4 ol S 2 S PO R TR, Htnan 1
a2c|m’ilfilraahllﬁhl -toefdate nohshawn).L - Zzzagg S.r?_mAEJ :)2 ig 04 K
Examg 12) %&‘5?@%)‘ qf{ﬁaﬁ'wFAE&?‘%" Protein 2.78 1 45

E' [@2152] E+05\rﬂnrﬁ@ ifa diéé‘aEe‘@EaEh’tt@ﬁzé@byenﬂa]mBlatlon in the joints.
data of rat rnonocl onal

Rheumazgd /isﬂm'%&ﬁ Ki$ K& MoRhITRAVER é?""( ‘i{ fl\fi‘?”tl%)'”‘(q&ﬂ?

lnfla('r%aﬁ@n e cgnﬁgctivé‘ﬁsébé?ané iR sQnd¥al Athbiane3 aEh@&\brane that
15 1.23 4.22 2.3 O53%E-03

||ne$”@910'"¢a6r h,e mlam@dwéyn@wa&amsn&raﬁa@éw beates dre joint and
dam%@l;%'f%ﬁ??g;l%e '&%Eﬁ"t‘ibl\gé K Béth MQQWIL@ZK‘}Q&M dﬁ@/or transcrlpt
are gs9odiategngith hupsarEdis@ase] In RA synovial biopsies, |L-22 proteln is
detected in vimentin* synovial fibroblasts and some CD68" macrophages while IL-
22R is detected in synovial fibroblasts. Treatment of synovial fibroblasts with IL-22
induces the production of monocyte chemoatiractant protein-1, MCP-1, as well as
general metabolic activity (Ikeuchi, H. et al. (2005) Arthritis Rheum. 52:1037-46).

[00233] IL-22 is used to study its effect on cells from the synovial
membrane, the membrane that lines the joints. Human fibroblast-like synoviocytes
(HFLS) (Cell Applications (San Diego, CA)) are isolated from synovial tissues of
rheumatoid arthritis patients undergoing joint surgery. HFLS are cultured with
human IL-22 for 48 hours, and the supernatants are removed and tested for
chemokines and cytokines by ELISA. 1L-22 will increase HFLS secretion of
chemokines MCP-1, Eotaxin, and IP-10, and cytokines TNF, IL-6, and IL-8.
These chemokines and cytokines are known in the art to promote inflammation
through a number of activities, and increased concentrations in the joints caused
by IL.-22 exacerbates inflammation and RA.

[00234] IL-22 is used to regulate the clinical progression of CIA
(Collagen Induced Arthritis). CIA is the standard mouse and rat model for studying
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368004 1.89 2.50 7.56 1.32 0.298 E+05 E-05 E+09 E-10
[ 00230] These results show that the human nonocl onal
wando7/obd17@2 anti bodi es of this invention havepar/us2007/004430

significantly higher affinity for human |IL-22 than

the rat nonocl onal anti-IL-22 antibodi es Ab-02 and

Ab- 04, described in WO 2005/000897 and WD 02/ 068476

as having the ability to neutralize human |L-22.

Specifically, the dissociation constant of 356A1 1 (KD

= 0= f i .
rheugg%tro‘:ig()la%ﬁ g?ﬁ%%@? oPﬁﬁg%@'\ér;[oé}l'éqtéggmg-eif 0 %83} §§¥.ér1.135. on
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0.132 nr& has an approxi mately 400-fold and 1 -fo}.d .
ug oflk-ERg@ndgachday, thermiaenerne exammed; ippHisqases clinical signs
04 N i ndi . .
aro 5ol FHRSE 021t o T0nt 1 1 B legtagls B0l anice, 2
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22 speethlly BsxacBHsatéd CIRD éelatient Witbaintel-22fantibblidst far example

00232] "Arthrifi ' terized b
wirl et SA503, SpPod 400808 2r SHBTS! & hSehil o spppyoss o
deldysClAIe THRS! sincB8aHRYhobiel preriicta tiditimons effidaicylfor A, treatment
i'nfl ammati on of connective tissue and the

with a2, arihedlies, ARGEING SOTTINES P1Eon GeF NG 087803, 368D04,
354108 GBS RY N Al BRIPIPNGoELE br did) ReiaRurhBRs] O nt

nmages | Ol artilage and bone. Both IL-22 and
Example A8 Tyeatroent sidatientsanscript  are associated with

B2 e ST AR AT LA et o8B0 i,
inflaspmat@pesnditon op tregekinpbatdiovdsculasyistemeneniasts system,

o AR b A s E Bl 43 b e s of ptiens

thatmag b reateehwih thaahtibbdipsaifahea-idvertoP. 1Examplaly tresssment

general ,metaboljc activit I keuchi H,et.al. (
regifgan ap Exadet SudBhies dtastetliss asedtdifd 1 fris iiRtEp.
inclﬁﬁiﬁg}OS?@OCﬁf.’:‘G‘SIDO@,rleﬁA(b& dndas6Ae1 saropicvidedbalovmanBpsages
t he memhrane that_lines

) . the joints. Hu
andh FeRuIGISE O PRENASHBUPD e thapinoss 1 (2Ble 13 may also be used.
The/Bibllé ¢ aHisitScdbanjet 6eaitmen) Jeginssad Aéeskdarpased on route of
synovi al tissues of rheunmatoid arthritis pa,t:

Lents . .
adnyRistiadien @ gihepknewng@iables: sychas the age.cMeight.condition, sex,

severity of medical condition, etc. of the patient to be treated.
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[00236]

teachings of the references cited within the specification. The embodiments within
the specification provide an illustration of embodiments of the invention and should

1L, condi t1on,

seX,

The specification is most thoroughly understood in light of the

not be construed to limit the scope of the invention. The skilled 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
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severity of medical condition, etc. of the patient to
be treated. 82 WD 2007/098170 PCT/ US2007/ 004430 Tabl e
wa320070p&ae mrent Regi nens Di sorder Treated w t h BOBaEgB®07/004430

Frequency Expected Range Qutcone Muiltiple 087803,

250 weekly, inprovenent Sclerosis 368D04, g/kg to

bi weekly, or stabilization 356A1 1, 2 ng/kg or nonthly

of condition or 354A08 Rheumatoid 087B03, 250

weekl y, inmprovenent Arthritis 368D04, gg/kg to
theilb(% W YTo®he %&?éﬂt'théﬁ‘ﬁét@'ﬂlﬁﬁ%lpdraté’d Bg/réﬂer@ﬁcé@ﬁhhhmcts oris

dition or 354A08 Psoriasis 087B03, 250 weekly,

lnCOhmsiQﬂ/teMiﬁhthIS speciisatigniiier spasifigationywill supercede any such

g8 I ebrar R 1 YA o et oo

referarmesmnmﬂormmme pregery inwentioneek! y, or

ﬁ@%ﬁat | gﬁﬂ%%%gﬁfe{mifen@r é{gé,?%bg[m@gé Iélxé{%smg quantities of

lngredﬁBQCBl/ geaction Boa%geas;%ﬁﬁcﬂ)@é forb/usgdtin tbe\spelclfycatlon including
stabiljzatio Al « »
clairgg e (e yrderianes HeiDgaRr RS 12 FLGITARGEF GY g term “about

Accﬁﬂﬁﬁ%lyheﬁl@lég ihletwige indieatdd 1o thegiintedry  the ﬁmehcaﬂgparameters
of the references cited wthin the specification
are gRBEANIMBHEES ANCHNAY ViaRg depeRAiNdCURe ep%%)r%ipéepemes sought to

be ddté Sl By 1 RscRRRENTBAL SAt%e \.fé%( ISR AA@RoRBSY an attempt to
shoul not be construed to he scope of the

limit; theeannll@ﬁt!orrwé tha ﬂppﬁmea@ft%laﬁalﬁééﬁjtq the scapsyef theclaims, each
nurrfe%\fi}*tg#] | ko fﬂ?l%rhoﬁf@ﬂg'da?\%h%eﬁrlﬁ GAE BPRRSAGHDRY of BRynificant digits
and ordinary rounding approaches.

[00238] Unless otherwise indicated, the term “at least” preceding a
series of elements is to be understood to refer to every element in the series.
Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the
invention described herein. Such equivalents are intended to be encompassed by

the following claims.
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publications and patents cited in this disclosure are
i ncorporated by reference in 83 WO 2007/098170
w7 08A007/ 004430 their entirety. To the extPOt/USIu©7/004430
mat eri al incorporated by reference contradicts or is
i nconsistent wwth 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
CcLAIMSvention. [00237] Unl ess otherw se indicated, all
~ nunbers expressing quantities of ingredients,
We clgi@act i on conditions, and so forth used in the

speci fAg %;%d éﬁ't%d&i) e anfib8h/Bindi BAt tHaess tread

&rd
as being nodified in-all instances E rgﬁg term
specificaliy hinds togc22 davhgrejn thmpatigody, r@mt@@nrmdm Eagment thereof,

comeras%%r%ﬁ’ QHIR& %cncf Qg%uné’r';@é M‘lﬂ!h %Zépte t%§% lééﬁ ical tq the amjno acid

sequepce;shoWrem SEQ;]IID NQ15 5670%62416&5 b4y1 t412e4|855§e60 61, 77,78, 79,
t

oo B8 C 14714 e, g BT o7 L

187, 208, b4, 2305221221223, D395 240a241, DHNER5&,L5N B7HEre, 277, 293,

204, 23801, BERCOISLHENAL o030z Sy RE ol oy s, ooe, s,

401, 4bQQ&6§] 4wl¢z@ AN era3v, s3g, adocabBa456,M51,6478, 414, 475, 491, 492,

195, 5B 0 BH 56 TS 55 U 0o AT ERS Tk Wi, 502, 50, 599

600, 60N08e75E18] 19 the art will recognize, or be able to
ascertain using no nore than routine experinentation,

many eqU|vaIents to the specific enbodi nents of the

'é“Ve”gb\Q @%cgtsgéd AR r&'damgéx-\céwnam\p ﬂ‘éé@u@h?ﬂ%r@of that

I nten assed [ Owi ng | ai ns.
specifigaliyirroty 11982, 7/gherin Uwaonbodw,@oantaem Msdm trgmeant thereof,

comogg Sy FAAEs QR0 ot B Ra Db e A W s
least 95% idenficady themuamotigiersequmioegsrfmghesed 2INGf14, 15, 16, 32,
33, 34 GETBHCER. 68 BP0, 2R VAT 08 G Bk, Gl g4,

142, 186, 3596160, 128, 124,12%,154] 1%2196321592130216,]23(Y'231 232, 248,

249, 2%3@26%5369 26¢ 6%372%?%61@% féé%gé %20 1 %333 339, 340,
356, 3%;&4513533274?15 3?@,,3@9%532% 2140142414125128?4’@ A7) 446, 447,
448, 45304653 4665452, 433, 486 S0, 501, 588, 53875190820 4P, 5375 538, 554

555, 56%157é0?,734§$4 543, 5 Go &bs, 689 64686263@27 45528156,
474" 475 491, 492 495, 509 511,

527 528 529, 545, 546, 547 563 564 565 581 582,
3. 5PRe antibody of claim 1, comprising the amino acid sequence as set

out in SEQ ID NO:5, 6, 7, 23, 24, 25, 41, 42, 43, 59, 60, 61, 77, 78, 79, 95, 96, 97,
113, 114, 115, 131, 132, 133, 149, 150, 151, 167, 168, 169, 185, 186, 187, 203, 204,
205, 221, 222, 223, 239, 240, 241, 257, 258, 259, 275, 276, 277, 293, 294, 295, 311,
312, 313, 329, 330, 331, 347, 348, 349, 365, 366, 367, 383, 384, 385, 401, 402, 403,
419, 420, 421, 437, 438, 439, 455, 456, 457, 473, 474, 475, 491, 492, 493, 509, 510,
511, 527, 528, 529, 545, 546, 547, 563, 564, 565, 581, 582, 583, 599, 600, 601, 617,
618, or 619.
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600, 601, 617, 618, or 619. 2. An isolated anti body,
or antigen-binding fragnent thereof, that

wepeciobsical | y binds to IL-22, wherein the antiboDys2007/004430
anti gen-binding fragnent thereof,. conprises an am no
aci d sequence encoded by a nucl eoti de sequence which
is at least 95% identical to the nucl eotide sequence
shown in SEQ ID NO 14, 15, 16, 32, 33, 34, 50, 51,
52, 68, 69, 70, 86, 87, 88, 104, 105, 106, 122, 123,

142.4 1AQ, isdidfed aﬁﬁtﬂodyﬂ,iﬁ arﬂt%%n -BieQinglftagment thelrédf, that
195, 196

specnf@@gy birads t02@.622,2\géen§g ghe @@,jfnboégg{)r %eég%\’d‘%g’agwt thereof,

compr?’@& adsd oné%i% hag\gngg a%l?ﬂ %81 vaﬁ%@le Afr%él?:néa’g@a @%domam having

a heamehammnamﬂgegwmwh@@@n thecheavychairg yariahle regipn comprises

one ofs HSEQE B 05E 2930 2. ioao3 o3 98 50,01 c2.5n

99, 106271601 1828183134ht3%nt 36 AR, 363 AR 10, tohptT2i 188, 189, 190,

206, 41 28, 2047548, 256150555 56, o652 292 oo, o0,

298, 3@, 335, 3161332,1333, 334,358 B511 352, B88, 3649370,5886,1387, 388, 404,

405, 455, 425,423,433, 44§, 41y 142 58, 355, 45004757877 ALS. 45y 495, 426,

512, 5A%3 51294302851, 834, 54815490, 50, 5889 56336683584, 586,586, 602, 603,
348, 349, 365, 366, 367, 383, 384, 385, 401, 402, 403,
804, 625 621567 6229 437 438, 439 455 456, 457, 473, A7A4.
A75, 491, 492, 493, 509, 510, 511, 527, 528, 529,
545, 546, 547, 563, 564, 565, 581, 582, 583, 599,
21 6The ansbpdyt A 468 PRrsingDs igobEhain variablé region

compfi&dé Hﬁé%%@%&ﬁ?[—:aﬂmﬁb*ﬁo'@t ed, Qﬂtﬂs@@v 472148, 49, 65, 66, 67,

anti gen-bi ndin ragment théreof, ecifically
83, 84i8%d Orlo 108, ZQS M@;b&h t2b <é’r?’t|1k§3(§3@|9390f155 186, 157,173, 174,

175, I 11¢@~4Riandhad 2’?63%2‘?'% 2 e 0lag r'ng"EhbSSMa%é’% 264, 265, 281,

orrai N’ havi ng ar’'’n vari ab fegion an
282, 28MwW99, IBO0; BQ‘I at Fi,ea‘l@ 313 IS, HIAGICE, Bé@l 8h4, 9br3h 372, 373,

389, 35, U3 7 ABk.'4HE) 425 48 SRR NN MY, 998, 4817485 SRS %79, 480,
481, 43947% mé 4&9.1585: 598, 517’9,653@%34,%, 5115225511%853%3%9,’ HAS.571, 587,
588,5]2%6260]5@%,062%7’ %53{5%'5?”%%5' 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,
38s, a0he antiiodvafelaimy 5, wheseingbg Viydgmain gomprises the amino

acid séé%enéé%f aﬁ?%né&ﬁSEﬁ b NG, 24941, 48577498, 11:511231 149 167,
532, 548, 549 '550, 566, 56

31 68,
185, 3?@423§8@3958§7 265, 288.3311,5320, 30, 365788 oﬁbézﬁ195437 455, 473,
491, S-Uif 5@;7‘ iDedys8f 584 ab8d dor 4T LALNHENE dkbrﬂ?Fn &&ﬂpgses the amino
'e regioh r'ises one or nore o
acid sp_quemge 013“)/2@19 QDS%"DNO 6124, 48, 686578686, 13174 1313 150, 168,

186, %%2%%5 &1@’1 ;;é?%gg,}@%, 4%1'1@, 33 B4l 3be, 584, 4838424 348, 456, 474,

492, 510, 528, 546, 564, 582, 600, or 618.
7. The antibody of claim 6, wherein:

a) the Vi domain comprises the amino acid sequence set out in SEQ ID
NO:167 or 491; and
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175, 191, 192, 193, 209, 210, 211, 227, 228, 229, 245,

246, 247, 263, 264, 265, 281, 282, 283, 299, 300,
w@0edo7/0879 318, 319, 335, 336, 337, 353, 354, BEHUSBHLN04430

372, 373, 389, 390, 391, 407, 408, 409, 425, 426,

427, 443, 444, 445, 461, 462, 463, 479, 480, 481,

497, 498, 499, 515, 516, 517, 533, 534, 535, 551, 552,

553, 569, 570, 571, 587, 588, 589, 605, 606, 607,

623, 624, and 625. 6. The antibody of claimb5, wherein

t VH i ' i ' i

a0y ond o LR eRERss et aBcl Sogmet Gl n sEa D

149, 1&¥Q:16f8er 4983, 221, 239, 257, 275, 293, 311,

329, 347, 365, 383, 401, 419, 437, 455, 473, 491,

509, 527, 545, 563, 581, 599, or 617 and the VL donain

c8npr i Jéwe ahiibady obclame 6] wdegeience of any one of SEQ

I D, NO 4, 42 .60, 7 6 :

20, 2320 BigierhainpComprises the silno bk sddjenceifat o sEq 1D
402, ANO:2H88or 888, add4, ©~ 492, 510, 528, 546, 564,

582, 600, or 618, 7. The antibody of claim§6, erei.n:

251 he iRt RBPIEeS tie e Agiesa g SEQ ID
out i nnNgHQ@ddor B¥E167 or 491; and 86 WO 2007/098170

PCT/ US2007/ 004430 b) the VL domain conprises the

am no acid sequence set out in SEQID NO 168 or 492.

8g The ﬁg}gd j .ein: a) the VH domain

cghpri ;g?té e a%?%aggr?’;%hq%@ﬁge set out in SEQ%I D |

N@) 293 the \sadomainicemprises Ve @snap rcid ApAveree sakout in SEQ ID

am no i e t out in SEQID NO 294 or 546.
9. The%gdr)}%ﬁgygg?’ aclzllﬁgi m 6, wherein: a) the VH domin

cbipr i des M doraaimeorapriges thpamiro seid sequéenceSye) owy in SEQ ID
NO 203 AL b) the VL domain conprises the
am no é‘@@dﬁg“eaﬁgﬂge set out in SEQID NO 204 or 618.
10. The anti body of tclaim®6, wherein: a) the VH domain
c ris the. amin cid.sequence set out in SEQID
1’347 iﬁeﬁg'}x’gﬂo&ﬁm%@’ WLtdMai n conprises the
aglno aré o/, peaaNe Complrisedtthe AnfRE ddR)i sBuddEe set 600in SEQ ID
11. The anti bodgggf claim4, wherein the heavy chain

var i ablNO34y 8r599; and
b) the V. domain comprises the amino acid sequence set out in SEQ ID
NO:348 or 600.

ﬁ. The antibody of claim 4, wherein the heavy chain variable region
comprises:

a) SEQ ID NO:170 or 494,

b) SEQ ID NO:171 or 495; and

c) SEQ ID NO:172 or 496.

12.  The antibody of claim 4, wherein the heavy chain variable region
comprises:

a) SEQ ID NO:296 or 548,

b) SEQ ID NO:297 or 549; and

c) SEQ ID NO:298 or 550.
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conprises: a) SEQID NO 170 or 494, b) SEQ ID NO 171

or 495; and c¢) SEQ ID NO 172 or 496. 12. The anti body
wobowcloasim 4, wherein the heavy chain vari abl e peguUsT07/004430

conprises: a) SEQ ID NO 296 or 548, b) SEQ I D NO 297

or 549; and c¢) SEQ ID NO 298 or 550. 87 WD

2007/ 098170 PCT/ US2007/004430 13. The anti body of

claim4, wherein the heavy chain variable region

conprises: a) SEQ ID NO 206 or 620, b) SEQ I D NO 207

0R 3621 TrHaantilsaddyS5IElain MOwWHE e BY the2ReaviAchdin &ariabled astion

of claim4, wherein the heavy chain variable region
COMPEISRPY i ses: a) SEQ I D NO 350 or 602, b) SEQ ID NO 351

o?)@ﬁmgqq(): 6 8Ef2bD NO 352 or 604. 15. The anti body
of ‘claim 11, erein the light chain variable region

cOSEQAD: NQy2&Eor 681NaNd73 or 497, b) SEQ ID NO 174

or %%Eb . D NO 175 or 499. 16. The anti body
oip)c al rlnél O %?Efgﬁbt he light chain variable region

conprises: a) SEQ ID NO 299 or 551, b) SEQ I D NG 300
or, 552;—and ..c) . SE D r 301 o 5 . [ A
o1 427 o/ T8 Sty B Rl TR LI Heady s bl fodfon
compgizasr i ses: a) SEQ I D NO 209 or 623, b) SEQ ID NO 210
oy &6 1B o:350 or 602,
b) SEQ ID NO:351 or 603; and

c) SEQ ID NO:352 or 604.

15. The antibody of claim 11, wherein the light chain variable region
comprises: '

a) SEQ ID NO:173 or 497,

b) SEQ ID NO:174 or 498; and

c) SEQ ID NO:175 or 499.

16. The antibody of claim 12, wherein the light chain variable region
comprises: '

a) SEQ ID NO:299 or 551,

b) SEQ ID NO:300 or 552; and

c) SEQ ID NO:301 or 553.

17. The antibody of claim 13, wherein the light chain variable region
comprises:

a) SEQ ID NO:209 or 623,

b) SEQ ID NO:210 or 624; and

c) SEQ ID NO:211 or 625.

18. The antibody of claim 14, wherein the light chain variable region |
comprises:
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c) SEQ ID NO 211 or 625. 18. The anti body of claim 14,
wherein the |light chain variable region conprises: 88
wOB»200517098170 PCT/ US2007/ 004430 a) SEQ | D NexrB8582007/004430

605, b) SEQ ID NO 354 or 606; and c¢) SEQ ID NO 355 or
607. 19. An isolated antibody, or antigen-binding

fragnment thereof, that specifically binds to an |IL-22
epitope that is recognized by A L01, G L16, d L45,

G L60, G L68, GL92, 097D09, 062A09, 062105, 087B03,

3 06, 166Q05, 375@06, 376810,
@4%? %%3%’]@ 4, or 356Al11, such that the
ah)iSE@iiD(Nﬁ‘{aﬁfli o1 §@6andhhi bits the binding of GLO1,
, G L68, @A L92, 097D09, 062A09,
?%)5%5&? %@-&?5@2@%4, 368004, 166806, 166Q05,
375@06, 376610, 354A08, 355B06, 355E04, or 356A1 1 to
h n ILL-22. .20. The anti bod cl. ai |
DY ooveiERiated aptlEal & AR5 pirkhdy Padfiar3iBldsy. diks
specificalipEshds Bb MO 19.-25 epitop@ Thatdd re@dgniddd bG48, GIQ165GILAS5,

GIL6%, £31L65, 61093651898, 983108 (ps2GE5, 0848031367004 5ac8004,
1668@@3166?@65 éﬁé@o%%?s@ia, 332&082%55@6035@@@4 &5556/258 such that

the a@mdya%ﬂpgguvelgmlbeame len@esGlb% Gt}éﬁ %@%5 &dl60, GIL6S,

Gngz?‘%?D(fé”oez‘Ké’e dEE G5 16k 7EES 3647?1:1@4 4@680&@816663& 166G05,
456, 457, '473, 474, 475, 491, 492, 493,

375GQQ()3761310 854A082855808, 354504 5ar358A 11 tgbgmagsu.-2ge5
581, 582, 583, 599, 600, 601, 617, 618, or 619. 21.
The anti body of claim 20, wherein the VH donain
c26ypr i Jee ampddy oNdaihe 19 conptisirgpa Vihdomain, ol defmain, or a Fy

e 4 oI5 SR 0L Lo 038 7 S Ao, 1. 7,70

79, 95,66,\07 dlqrmi1r14¢m‘rﬁl; H3¢$1&Ql$® 1490 1398 161, 567, 188, 165,185, 186,

187, %%éjquz,qg g?zsigsv‘ggévéﬁ%%%,%%'an2%3"3'}‘555‘?6 277, 293,

294, 255, /3132@3111 @3@4%@9 230, 38¢, a4, d18)\34Y, 38508662667, 383, 384, 385,
so1, SRS RS 48 M3 9aTEL g, ConB 987 438 45t A0 48704983 4%, 574 491, 402,
493, 509, 510, 511, 527, 528, 529, 545, 546, 547, 563, 564, 565, 581, 582, 583, 599,
600, 601, 617, 618, or 619.

21.  The antibody of claim 20, wherein the Vi domain comprises SEQ ID
NO:167 or 491.

22. The antibody of claim 21, wherein the V| domain comprises SEQ ID
NO:168 or 492.

23. The antibody of claim 20, wherein the Vy domain comprises SEQ ID
NO:293 or 545.

24, The antibody of claim 23, wherein the V_domain comprises SEQ ID
NO:294 or 546.
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26. The anti body of claim 25, wherein the VL domain
conprises SEQ ID NO 204 or 618. 27. The anti body of
webka7mwf09) wherein the VH domai n conpri ses SEQEDUS2007/004430
NO 347 or 599. 28. The antibody of claim 27, wherein
the VL domain conprises SEQ ID NO 348 or 600. 29. The
anti body of claim19 that specifically binds to an
I L-22 epitope that is recognized by 087803, such that
the anti body conpetitively inhibits the binding of
@8/B03rTie® ahﬂﬂBﬂY bk cBim 28 wHdeirtiie Ypdoreaindarpridés SEQ ID
that specifically binds to an IL-22 epitope that is
NO: 20{3&'0@11 zed by 354A08, such that the anti body
conpetitively inhibits the binding of 354A08 to hunan
| L-22. 31. The antibody of claim 19 that specifical Ié/
@6ads The antipedy of elsimoe wirerein the Vedegiain egmprises SEQ ID
. 6&[@ such that the antibody conpetitively inhibits
NO.ZO:ih Inding of 368D04 to human |L-22. 32. The
anti body of claim 19 that specifically binds to an.

at e BREBSHUS skibet T RSt et Vi e sl SEQ 10
NO:340for 838®A11 to human |1 L-22. 33. The anti body of claim

22, wherein the antibody is 087603. 34. The anti body
of claim 24, wherein the antibody is 354A08. 35. The

&Y. boTie ehtibbal B 2faimETE veherdim thea Wl idoshinicondBiddMSEQ ID

90 WD 2007/ 098170 PCT/ US2007/ 004430 36. The anti body
NO:34§01p8Pm 28, wherein the antibody is 356A1 1. 37. The

anti body of claim1l or 2, wherein the associ ati on

constant of the ant i,bob% for hunman -22 is at |eas
BP0 Mhe aplibonef ghaimp Waifsnﬁczilqwlx baﬂd@to anék@erepltope that

o e ATE) 0BFEH SR b 8 R, BRI 98 g o
087B03te hBaes lke?2.s conprise a human | L-22 receptor. 39.
The antibody of claiml or 2, wherein the anti body

bl ocks I L-22 nediated GROa secretion fromHT29 cells
V8Q.h ahhée @'ﬁmboﬁym@:lmm 9 thadsspecifit@lly Aindstd ahdd-22 epitope that

s reo ey Pl aePipdil il e AugBrErRbe bt g Binply flg, bincing o

354A080ashamtndi-22he anti body for human IL-22 is at | east
1010 W 41. An isolated antibody, or antigen-binding
fragnent thereof, wherein the

31. The antibody of claim 19 that specifically binds to an I1L-22 epitope that
is recognized by 368D04, such that the antibody competitively inhibits the binding of
368D04 to human IL-22.

32. The antibody of claim 19 that specifically binds to an IL-22 epitope that
is recognized by 356A11, such that the antibody competitively inhibits the binding of
356A11 to human IL-22.

33. The antibody of claim 22, wherein the antibody is 087B03.

34. The antibody of claim 24, wherein the antibody is 354A08.

35. The antibody of claim 26, wherein the antibody is 368D04.
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anti body' bl ocks IL-22 nediated proliferation of BaF3

cells wwth an 1C50 of 150 pMor less and wherein the
w®ast3/0esl7é s conprise a human | L-22 receptor. 4PCT/URB07/004430

anti body of claiml or 2, wherein the anti body

specifically binds to an am no acid sequence that is

at least 95%identical to any sequence of at |east

100 contiguous am no acids in the sequence set forth

SEQ ID NO 1. 43. The antibody of claiml or 2, wherein

the anti body inhibits the binding of IL-22 to IL-22R

or a receptor conplex conprising IL-22R and | L-10R2.

MB8. ThEhaantibody obiclaime2sn wherein2 thavastieddy ish856A1 il body

is human. 45. The antibody of claim1 or 2, wherein

the antibody is 1gGlL or 1g&4. 46. A phar maceuti cal

@nposThe @ntlbon‘p raf s:ilengx 1 bie2 anhehed yhe Bissbaibtiod consiant of the

antioof PENGTRR b A eoal IRGo 18 Wk 1 body of ¢l aim 1 or 2.

48. An expression vector conprising the nucleic acid

of cIa|m47 49. A host cell trapnsforne (th the

VRt or TBF ADHRORY RS A0 | PR MSIEEUe STRady psss 1L-22
mediatéte pbliteididn GrBars lcells wwith ARECKdfA50 PRNBBIcsEarkEvherein the

yeast cell, plant cell, or an insect cell. 51. A
BaF3 gelissamprisgrahumaryLaA2 4peemidty t hat binds to | L-22,
conprising culturing the host cell of claim50 under

conditions that allow expression of the anti bod}é and
i3 at The antibodytaf i 1 s, miereis 1hec@mtlhm=y blggks e

medla‘t‘é@ bﬁ#@aas@c% <§ n frofth F1R6 cMAkRL RntiBe %Vqtjg g %‘?'Igss

encodes a _ proteln conprising an am Ko acid 'sequence
set out in one of SEQ ID NO 5-13, 23- 31, 41-49,

59-67, ,77- 5-103, 113-121 31-13

230”1 shhisciied anisSdy P aigensHIidints Fagment Sheres; shat
specn‘%ﬂylﬁﬁds ' A--283wh296in3hé .as3biialidh, codddardbt, thdahtibady for

3'32%8 183 3% hﬁQl 409, 419-427, 437-445, 455-463,
humag i§ atjeasty 509-517, 527-535, 545-553, 563-571,

581-589, 599-607, or 617-625. 53. The nucleic acid of

cl ai m 52, wherein the nucleic acjd conprises

it eofndeclaed antirody. Qantigerseinding N@gmﬁrﬁihe@?f quherein the

antubo@%t’:ﬁ&k@ﬂ. -25.m88a%d pil&ﬁereﬂhb% ofiB#F3 38lis M@féﬂ%so of 150 pM or
-184, 194-202, 212-220, 230-238, 24

less apggviyguein mB@ﬁ@ cestﬁzccsmgrlS%zd?tsnen 388 @Q@P’f%ﬁ 364
374-382, 392-400, 410- 418, 428-436, 446-454, 464-472,
482-490 500-508. 518-526, 536-544, 554-562. 572-580.

5492 598 heaidibety, oflaip? 4-@ R witereimiie andedycspegciticaly binds to

an anﬁﬁ@'a@ége%méee{r{étﬁg Gt [%Cét %'56/0 ﬂférﬂlcgpﬁg%ﬁ Is%qg%%&% %’f 8t least

equence se
100 cHi@idiedls asdro A6RIs in1A6 se]q'm;nce‘sz,t fart3 SEI4AD NO51. 491,
492, 493, 494, 495, 496, 497, 498, or 499.

43. The antibody of claim 1 or 2, wherein the antibody inhibits the binding
of {L-22 to IL-22R or a receptor complex comprising IL-22R and IL-10R2.

44. The antibody of claim 1 or 2, wherein the antibody is human.
45. The antibody of claim 1 or 2, wherein the antibody is IgG1 or IgG4.
46. A pharmaceutical composition comprising the antibody of claim 1 or 2.
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92 WD 2007/098170 PCT/ US2007/ 004430 55. The nucleic
acid of claim52, wherein the nucleic acid encodes a
w@rarebs17eonpri sing an ami no aci d sequence setPODUS2007/004430
SEQ I D NGO 293, 294, 295, 296, 297, 298, 299, 300,
301, 545, 546, 547, 548, 549, 550, 551, 552, or 553.
56. The nucleic acid of claimb52, wherein the nucleic
acid encodes a protein conprising an anmi no acid
sequence set out in SEQ ID NG 203, 204, 205,
206, 207, 208, 209, 210, 211, 617, 618, 619, 620, 621, 622, 623, 62
4, or 625. 57. The nucI eic acid of claimb52, wherein
t4% nuBndselaied nuelsitoarid engading:ithe aoiedysphelaiin Ta@k ao
aci d sequence set out in SEQ ID NO 347, 348, 349,
350, 351, 352, 353, 354, 355, 599, 600, 601, 602, 603,
AB., 6AB,exgoession veetor aanphisiagribe Insicteia@citl of claimidm.
53, wherein the the nucleic acid conprises a
nucl eoti de sequence of SEQ ID NO 176, 177, 178, 179,
149, 18lhost&2)l tididforhbdd withObe \Ettor 60Qairb@B. 504,
505, 506, 507, or 508. 59. The nucleic acid of claim
53, wherein the the nucleic acid conprises a
6@, eoThehout ¢ef it eldim KEQuhErdNORY RosBESll isd bacttifa,
306, 307, 308, 309, 310 554, 555, 556, 557, 558,
mammaléin eelp, yesist celly Plappcelper aminsegEfellc acid of claim
53, wherein the the nucleic acid conprises a
nucl eoti de sequence of SEQ ID NO 212, 213, 214, 215,
Ab, zﬁwnem ogmgaduggqg an antibody that binds 'to IL-22, comprlsmg
d I
culturipang oA €21 S DAt o0 Phfer coldonS e ol bxpraRion of e
antibwkv'npnﬂse@laangﬁnelaemtmdy f@qmletﬁeell SHSEY | D NO 356,
357, 358, 359, 360, 361, 362, 363, 364, 608, 609,
610, 611, 612, 613, 614, 615, or 616. 62. A diagnhostic
k52. corheimialgictanid ahcldimdy7,ofherkein thelnoelel. acid®ncodes a

protein comprising an amino acid sequence set out in one of SEQ ID NO:5-13, 23-
31, 41-49, 59-67, 77-85, 95-103, 113-121, 131-139, 149-157, 167-175, 185-193,
203-211, 221-229, 239-247, 257-265, 275-283, 293-301, 311-319, 329-337, 347-
355, 365-373, 383-391, 401-409, 419-427, 437-445, 455-463, 473-481, 491-499,
509-517, 527-535, 545-553, 563-571, 581-589, 599-607, or 617-625.

53. The nucleic acid of claim 52, wherein the nucleic acid comprises a
nucleotide sequence of one of SEQ ID NO:14-22, 32-40, 50-58, 68-76, 86-94, 104-
112, 122-130, 140-148, 158-166, 176-184, 184-202, 212-220, 230-238, 248-256,
266-274, 284-292, 302-310, 320-328, 338-346, 356-364, 374-382, 392-400, 410-
418, 428-436, 446-454, 464-472, 482-490, 500-508, 518-526, 536-544, 554-562,
572-580, 580-598, 608-616, or 626-634.

54. The nucleic acid of claim 52, wherein the nucleic acid encodes a

protein comprising an amino acid sequence set out in SEQ 1D NO:167, 168, 169,
170,171, 172, 173, 174, 175, 491, 492, 493, 494, 495, 496, 497, 498, or 499.
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55. The nucleic acid of claim 52, wherein the nucleic acid encodes a
protein comprising an amino acid sequence set out in SEQ ID NO:293, 294, 295,
296, 297, 298, 299, 300, 301, 545, 546, 547, 548, 549, 550, 551, 552, or 553.

56. The nucleic acid of claim 52, wherein the nucleic acid encodes a
protein comprising an amino acid sequence set out in SEQ ID NO:203, 204, 205,
206, 207, 208, 209, 210, 211, 617, 618, 619, 620, 621, 622, 623, 624, or 625.

57. The nucleic acid of claim 52, wherein the nucleic acid encodes a
protein comprising an amino acid sequence set out in SEQ ID NO:347, 348, 348,
350, 351, 352, 353, 354, 355, 599, 600, 601, 602, 603, 604, 605, 606, or 607.

58. The nucleic acid of claim 53, wherein the the nucleic acid comprises a
nucleotide sequence of SEQ ID NO:176, 177, 178, 179, 180, 181, 182, 183, 184,
500, 501, 502, 503, 504, 505, 506, 507, or 508.

59. The nucleic acid of claim 53, wherein the the nucleic acid comprises a
nucleotide sequence of SEQ ID NO:302, 303, 304, 305, 306, 307, 308, 309, 310,
554, 555, 556, 557, 558, 559, 560, 561, or 562.

60. The nucleic acid of claim 53, wherein the the nucleic acid comprises a
nucleotide sequence of SEQ ID NO:212, 213, 214, 215, 216, 217, 218, 219, 220,
626, 627, 628, 629, 630, 631, 632, 633, or 634.

61. The nucleic acid of claim 53, wherein the the nucleic acid comprises a
nucleotide sequence of SEQ ID NO:356, 357, 358, 359, 360, 361, 362, 363, 364,

608, 609, 610, 611, 612, 613, 614, 615, or 616.

62. A diagnostic kit comprising the antibody of claim 1 or 2.
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