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COITpI‘I Sl n |a%Ie re |onQ‘CLC§/etra%§thgr e?n%ogmen"t%?ssprg/%egén %(r)]g{e09§n 9917b|n%]|cn g %ﬂh%ﬁeﬁ% 44; and

a light chal n no acl 50- 56
and 89 9 thegintigen ipding FEPtF\lC')'SIJS"'p'eé t%‘é'éwn%%%.‘ipn varl abl e regi on conprising anino

aci d reS|dues 0:. 4

~ 1520- v por itgede s Ml aa e %ﬁ R el |

vari d8l e CP@@P@rP“@bﬁ’b?”@?rth”% Wﬁ@e'&@?‘wg *Hu‘ésSE@dDé\lp 12§0C§%Hgﬁfd55833'[§7 of
SEQ | D NOGt32 achmreswy SEQ D NOVas, iaadh BRI ed iSEQ IIIINCDpQB SIDmY2 ahsADIDaD:8l, esi dues

gg 3r7| S??ﬁlséﬂ%@é@%@?g HEn %&A@n NP oRsin BR Hgb@safdﬂ@wb Vﬁ%@ﬁhfi?reg' on
SR AR TR SRS G 'ewﬁ?sr%aé%wﬁ% 8% 6.3 G5 e

and 101- NOY2p#ndSERRLBD REQHD NOARY cha) dngdntiganHériding weatsiralisivies EBGHDAT SEBY i si ng
am n@oacind:130SCoRES o24e@ 4 NDOsSHECEME & BEY/ ID0ROoBERH BDNA $9sE@ ih®@wg, chai n

var i abl ﬁgﬁgggﬁs&?rﬁ%@é@» 08l %Eh[‘é)ofas%cadmb@&d‘éﬁoscg h a%ﬁgsn%%d.ﬁqur%@q it 07 of

SEQ ID

resi dues PRI3FEQSH. %%%2%?%@ SE&7IDYO: S8y @%W@%‘D HOH&& e l'l’i%h%s%fq abl e
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IL-23 Antigen Binding Proteins
5 An “antigen binding protein” as used herein means a protein that specifically binds a
specified target antigen; the antigen as provided herein is IL-23, particularly human IL-23, including
native human IL-23. Antigen binding proteins as provided herein interact with at least a portion of the
unique p19 subunit of IL-23, detectably binding IL-23; but do not bind with any significance to IL-12
(e.g., the p40 and/or the p35 subunits of IL-12), thus “sparing IL-12”". As a consequence, the antigen
10 binding proteins provided herein are capable of impacting IL-23 activity without the potential risks that
inhibition of IL-12 or the shared p40 subunit might incur. The antigen binding proteins may impact the
ability of IL-23 to interact with its receptor, for example by impacting binding to the receptor, such as
by interfering with receptor association. In particular, such antigen binding proteins totally or partially
reduce, inhibit, interfere with or modulate one or more biological activities of IL-23. Such inhibition or
15 neutralization disrupts a biological response in the presence of the antigen binding protein compared
to the response in the absence of the antigen binding protein and can be determined using assays
known in the art and described herein. Antigen binding proteins provided herein inhibit IL-23-induced
proinflammatory cytokine production, for example IL-23-induced IL-22 production in whole blood cells
and IL-23-induced IFNy expression in NK and whole blood cells. Reduction of biological activity can
20  be about 20%, 30%, 40%, 50%, 60%, 70%, 80%, 85%, 90%, 91%, 92%, 93%, 94%,95%, 96%, 97%
98%, 99% or more.

An antigen binding protein may comprise a portion that binds to an antigen and, optionally, a
scaffold or framework portion that allows the antigen binding portion to adopt a conformation that
promotes binding of the antigen binding protein to the antigen. Examples of antigen binding proteins

25 include antibodies, antibody fragments (e.g., an antigen binding portion of an antibody), antibody
derivatives, and antibody analogs. The antigen binding protein can comprise an alternative protein
scaffold or artificial scaffold with grafted CDRs or CDR derivatives. Such scaffolds include, but are
not limited to, antibody-derived scaffolds comprising mutations introduced to, for example, stabilize
the three-dimensional structure of the antigen binding protein as well as wholly synthetic scaffolds

30  comprising, for example, a biocompatible polymer. See, for example, Korndorfer et al., Proteins:
Structure, Function, and Bioinformatics, (2003) Volume 53, Issue 1:121-129; Roque et al., Biotechnol.
Prog., 2004, 20:639-654. In addition, peptide antibody mimetics (“PAMs”) can be used, as well as
scaffolds based on antibody mimetics utilizing fibronection components as a scaffold.

Certain antigen binding proteins described herein are antibodies or are derived from

35 antibodies. Such antigen binding proteins include, but are not limited to, monoclonal antibodies,
bispecific antibodies, minibodies, domain antibodies, synthetic antibodies, antibody mimetics, chimeric
antibodies, humanized antibodies, human antibodies, antibody fusions, antibody conjugates, single
chain antibodies, and fragments thereof, respectively. In some instances, the antigen binding protein
is an immunological fragment of an antibody (e.g., a Fab, a Fab’, a F(ab’)2, or a scFv). The various

40  structures are further described and defined herein.

14



LI YTSGSTNYNPSLKS SEQ I D NO: 122 LI WYDGSNKYYADSVKG SEQ I D NO 90

Provi ded herein are CDRL regions conprising amno acid residues 23-34 of
SEQ | D NOWO 26112036600 1; am no aci d residues 24-34 of SEQ PDTNGR010954118, 15,
17, 19 2%15393‘/\/02'50 27 and 29; 5 amino acid residues 23-36 of SEQ | D NGs:
1, 3 and 4; amno aC|d residues 31-35 of SEQ ID NGs: 31, 33, 34, 38, 40, 44,

52 and 60 andC@r{anQntlaéH gndflrﬁ;sﬁr&la'ﬁ§th§;aré ec%{degﬁlfngy ca’n;’)\‘@ onél@r m%% Cé% §4 56

and 58. CDR2 1 ONS_are I‘OVI Fising amno acid residues
50- 56 of déﬁ@ﬁdﬁeﬁ@é‘egd 13 % 38 or yigre CPgs). é&“””fs*”“%es @%aﬁ'ﬁa“ BN XIS aci d
r esi dues c&0prgds (ef a SRR iGsture ?nﬁohﬁonﬁbr meraCRBs thef etk inskled iewiaddfersoiteR 62 of

SEQ | D N@e‘%oly@@ﬂtﬂ@ sRelueh. I @6 BahpeptRl skl cHFERkd P \)élﬁ&y oBdifferénd forfhd ad 52;
?‘renspgug‘(s:l gaé’rquezl due% °0- c%%m&s tﬁigamtalvog(cbfa naQuraI?' dccurrlrfg angbo%igj or @rg%rﬁeahrén?nof a(élE%

resi
| D NOs: Agianiggered(er msxabe BEPigieY sgghetic in nature. ExammRBV%“@@msH@ep&féﬁfﬁmt@P%g am no
acid resiatifesie8@sSBedfeld®EQ | D NOs: 13, 15, 17, 19, 21, 23, 25, 27 and 29;

d
SZ‘ 28630'15 :)]?ﬁh QMS@n t%’d'n@;%ﬂotéﬂ of%@wbr@om@.adﬂo g%g'f'é1'¥ %‘isq ﬁﬂtgggt' a‘ﬁt.g{eg?hgp SEO 1D

I m_no
NOs: 44 AW %%'a“a%ﬁ%b% ‘iﬁ”ﬁl@éf@ugs @78 “io%heo%”“@éé'”f“fﬂ Rigjen e 8t d
r esi des a9@en ¢ ‘bigh SHEMY] WeNs: KB4 <gqnd 0-36M, anghivitho' veie high aftrdli 'ddes thehelKD?2 of SEQ

D NGO 1122 5 219-100m.26 ok én%‘éhiﬁh@ﬁ%e%ﬂngjel&n@ﬁg spbteh WP NGRS hu&&n and wida ke no aci d
resi duesﬁ%gﬁci)lléd\gfan EQy%tEi)anoN% em%gdlggrg it WI blng wﬂﬁ‘m P&? % 1%%' gn Sth%00 109

of SEQ I anm no aci res 19 of
SEQ I D N@“b?fwne”éf’fgh%tl”%“% 8\9iagtisgn bingipg Frrﬁté'”@B‘Ré K@l‘gcl%s@dzﬁb?”éaﬁ KoRéf ude
consensusbeegixent ¢s. denotve dmbadomang the kpsisabxroel1at ed sequences. As descri bed

previgusly, f Rhﬁtheg%éﬂéaspr&fdeé@r{ brﬁuQérﬁbuﬁoﬂ%'d?&eﬁﬁ&W@%Cr%ﬁ iR & balentd & e, a

kappa group and three rou 1 co sequence fromthe
abna or ol oEB R Bl Mor R REG S SR BT R PO 7 REBID T W ook s

sel ect ed pfatemhaS agalt-ife okt Iqagt thred days.eth gnptbenembodiment, t®: ank@dy or rpetjop dfteesdt f r om S
or G and h¥éta haf-Isebrasur eshsfor @RYdr Branbther BB odiRlL Iihes SHEBRIN SH Poridn SIRGHL Reses f rom

| anbda gr, Sj_st . rel is W
2011/ o5g€8'g'@%%’ﬁ Bl & o898 TS Sy bl o 2 TR Bt CoRLT
cons efls udhesela dertvatized o giedifiedyeiihgitdape Bneohriieias copPateddsBRMIEAGHSVA ( SEQ | D
NO 125) wheodffien axibodys Irs@lothet edtbofiimenm the attigeh. binding protein chhtein{RIRIt Zrutatons NS US
sequence jffa8 ée%'rm%ﬁanrﬂ%s%e&ﬁ%'.@%@@ub%mlwﬁﬁ@%o( SEQ I D NG 126)

wherein X1 is select . E. The
PR S Beomsentiaedhitn b e Shochulitng Pars “Eal Bl Eoebdf biHoet ae0 1 b
NO 127) whiiger pindinglprotein s reduce dnhibitGrterfereowithar modulate one of frereivRG Bl @etiviiens us
sequencess iLG| :u@em@ékl@lg@ﬁﬁ%&t.%%/muﬁf@ﬁ@aﬂo@%ym&%l) 23R edng di¥inct Gol&iar N. The

CDRHL co t feo ngng SEQ I D
10 NO 12%?&%{}!?%?%}1&?&?%3%% {epcr%%g b@%&%g%gﬁd'ﬁ#ﬂﬁcm consensus hgequence
from | anBSaRYFHUR 2BDASIPEY LG RIX2SWN (SEQ | D NO 131) wherein X1 is

sel ect ed fronB8neof the aatigen XRdingpretehetbétedk frouien Yawethefstrucive tyGBRiHassoorige NS US

sequence vith A& hIRHRE Aing aRtbBdids. CrPBStrtufal Bfits SMXMandboliéd iRk, oner ei n X1

s S%| eCtmeo(r:le t]:etI;amers eacr1 céAr‘nposed of two identical couplets of polypeptide chains, though some species

of mammals also produce antibodies having only a single heavy chain. In a typical antibody, each pair
or couplet includes one full-length “light” chain (in certain embodiments, about 25 kDa) and one full-
length “heavy” chain (in certain embodiments, about 50-70 kDa). Each individual immunoglobulin
chain is composed of several “immunoglobulin domains”, each consisting of roughly 90 to 110 amino
35 acids and expressing a characteristic folding pattern. These domains are the basic units of which
antibody polypeptides are composed. The amino-terminal portion of each chain typically includes a
variable region that is responsible for antigen recognition. The carboxy-terminal portion is more
conserved evolutionarily than the other end of the chain and is referred to as the “constant region” or
“C region”. Human light chains generally are classified as kappa and lambda light chains, and each of
40 these contains one variable region and one constant domain (CL1).z Heavy chains are typically

classified as mu, delta, gamma, alpha, or epsilon chains, and these define the antibody's isotype as
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cont &°n &ORRAREN i mrunogl obul i n gene nlnllocus t hat encodes unrearranged
human heavy ([rmu] and [gamma]) and [ kappa] |ight chain i munogl obulin 25
sequences, together with targeted nutations that inactivate the endogenous
[mu] and [ kappa] chain loci (Lonberg etal., 1994, Nature 368: 856-859).
Accordingly, the mce exhibit reduced expression of nouse |IgM or [kappa]
and in response to inmmunization, and the introduced human heavy and |i ght
chain transgenes undergo class switching and somatic nmutation to generate
high affinity human 1gG [ kappa] nonocl onal antibodies (Lonberg et al.,
supra.; Lonberg and Huszar, 1995, Intern. Rev. 30 Immunol. 13: 65-93;
Har di ng and Lonberg, 1995, Ann. N. Y Acad. Sci. 764:536-546). The
preparation of such mce is described in detail in Taylor etal., 1992,
Nucl ei ¢ Aci ds Research 20:6287-6295; Chen et al., 1993, International

| mmunol ogy 5:647-656; Tuaillon et al., 1994, J. | munol. 152:2912-2920;
Lonberg et al., 1994, Nature 368: 856-859; Lonberg, 1994, Handbook of Exp.
Phar macol ogy 113:49- 101; Taylor etal., 1994, International |munol ogy

6: 579-591; Lonberg and Huszar, 1995, Intern. Rev. 35 Inmunol. 13:65-93;
Har di ng and Lonberg, 1995, Ann. N. Y Acad. Sci. 764:536-546; Fishwild et
al ., 1996, Nature Biotechnol ogy 14:845-85. See, further United States
Patent No. 5,545,806; No. 5,569, 825; No. 5,625,126; No. 5, 633,425; No.
5,789, 650; No. 5,877,397; No. 5,661,016; No. 5,814,318; No. 5, 874,299; and
No. 5,770,429; as well as United States Patent No. 5,545,807; W PO
Publ i cati on Nos. WD 93/1227; WD 92/22646; and WD 92/ 03918. Technol ogi es
utilized for produci ng 40human anti bodies in these transgenic mce are

di scl osed also in WPO Publication No. WO 98/24893, WO

2011/ 056600PCT/ US2010/ 054148 A-1529- WO PCT and Mendez et alL, 1997, Nature
Genetics 15:146-156. For exanple, the HCo7 and HCol2 transgenic mce
strains can be used to generate anti-I1L-23 anti bodi es. Usi ng

hybri doma technol ogy, antigen-specific human mAbs with the desired
specificity can be produced and sel ected fromthe transgenic m ce such as
t hose descri bed above. Such anti bodi es 5may be cl oned and expressed using a
suitabl e vector and host cell, or thelantibodies can be harvested from

cul tured hybridoma cells. Ful l y human anti bodi es can al so be
derived from phage-display libraries (such as disclosed in Hoogenboom et
al., 1991, J. Mdl. Biol. 227:381; Marks et al., 1991, J. M. Biol.
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of phage by their binding to an antigen of choice. Bispecific or

Bi functional Antigen Binding Proteins A "bispecific,"”

"dual - spewofooifosesoo” bi f uncti onal " anti gen bi ndi ng pr ot eiPoT@s2@otsd108ly i s a
hybrid antigen binding protein or antibody, respectively, having two
different antigen binding sites, such as 15 one or nore CDRs or one or
nore vari abl e regi ons as descri bed above. In sone instances they are an
artificial hybrid antibody having two different heavy/light chain pairs and
two different binding sites. Miultispecific antigen binding protein or

"mul tispecific antibody” is one that targets nore than one antigen or

epi tope. Bispecific antigen binding proteins and anti bodies are a species
of multispecific antigen binding protein anti body and nay be produced by a
variety of nethods |nclud|ng> but ngt 20limted to, fusion of hybridomas or
linking of Fab fragmehtss Seg, & g.z Songsivilai and Lachmann, 1990, din.
Exp. | nmmunol . 379: 315- 3212 Kostekny Btal ., 1992, J. | rmunol. 148:1547-1553.

TGT

InnunologlcalaFragnqus 9 & cAnthen blndlng pr ot ei ns also i ncl ude
i mmunol ogi calmgra rrergs gf a§ arglbgdy fe. g, Fagp, a F , A Fgabg)z or
a sckFv). A F agnggant< i skcorpri §ed %ne%llg t dhalé (the kqghz cﬁ?
vari abl e gn (/L) gandgi t s5 coBir esgpon@l ngoconst apt d:E)man%n (&0 @&nd one
heavy chai n (4 e Beay chaingvard abBe rigi gn (%’H) gandoflr t nsganto domai n
(CHL)). The ldavyachaggn &f aJFalg noBecufe @anngt fior mka sulfidg bdnd with
anot her heavV%:haEn 15] e%ul ed A8 Fa' flagients cd#nt agns %bneﬁ [ ght c%)hal n
and a portion $f 8ne %ea\ﬁ/ cgai rgthgt aésoZCongal ke rggl c%n ween the
OH1 and CH2 d(ihal gs, Bucli that an |ter8§ha|°n dgsulgl d8 bagd @ e fS)rmad
bet ween t hg t\@) heavy@chaﬁi nsiof & wogFat f fagnent § t o2 30§for°m ah F¢hb' )2
mol ecul e. %abo)z gragmeng” thusdis fonposed off twh Fap' Eagﬂentg t hat
are held tggeter sby 2 didsul i d& bo&d biet wéen £he & wogheavy ¢hai fis. A "Fv
fragment” gond sté of%th% vagi e ki gl@ c%al noreg] onoancﬁva ab%e @avy
chain regi®n & assi \rgl e Zar n¥ of %n &ntidody. %ngl%-cﬁal rto"’antmi boBi eg " sCFV"
are Fv rmlgam@lﬁs i@n i clg the h@avygana@_,l i ght Bhaimn vari gbl egregEons— have
been conn@t édp byta 3 exigol el i riker ato foria b"l ndi e [gol ypeptd degchﬁ n,
whi ch forns amganﬂlgq@ biindi g B5 Regimpn. 5S|ngle§£ha6n qpt|de|gs dIe
di scussgd #n detapl i; WHPO Publd caﬁl or No2 W288/:01649, . S3 Pagent? Nos.
4,946, 78 %nd No. £5, 260, 203; gBi rad, 9 8% S§ enfe 442: 823;5 Hudk onet Gl .
1988, PG Ngt | . sAcadl. §ci. U, $ A 985:587% VErd Bt &l ., %1960, mauﬁe
334:544, db Gtmaf et @l. g 2082, dvet Bods2 Mk Bi I . 578837% 38 Khrttt etal .
1997, Prot§ E@ £0: 423; SKorgt @al k, 2PO1Z B gnolg Efg. 48: @s- 198 é;hd
Kri angkumaat .,5,20(% Bi onBl . Enge 18531340. 3A "Fc" i egh on Scongai i t wo
heavy chaig \iD 2811/D56600PET/ 352080/ 054148 AS1529 V\QP f Bagngnt &
conpri si n%_th@ CH} argl CE2 demaims gf ah aifti bady.3 The t v héavy_,cheﬁn
fragnents gre el @ tdget fer By thwo &r radre i sglf@le Bondg amd by &
hydr ophobi® ig# er acti®ns fof ghe ECH3SdorAi ng& ¢ 3 %Isoil nd udsd dre
domai n ant | b& esf', i gungl og@cald y Eunc§i omal ixfn'm.gﬁog obwi nxfragmerﬁs
cont ai ni ng only tHe %érléblezre on%f & h&avySchaln &r tde warigbl & region
of a light chéy £insomg 5%in an§es,9tw§ orfmore VH regi ofs age ¢
covalently j m?nedsvm td a§pep§| de | i gker%to;gcr eate @ bRval &nt xdongin §
anti body. Thag wo@VH k& egifonsEof % bgval gnt Sdondin U%ant Eboc@ mdy t@rge the
same or diffearent ganti gel?ts i altbdi s ax e 1§ vagents an€i bagli e€ cofjpri%i ng
two pol ypeptide cfairi, Bher &i n gaci po§yp&pti8e c§1ai 8 cofprigsesgVHnd VL
domai ns” j oi ne® byga IFnkg that 3s foo $holt t® ald owkf or& paixrin§ bet ween
two dormains ore t h saﬁe @halﬁ tthusSal Iowi g each idongi n £o Fai rEwi th a
conpl enment ary 510dBmaid o2 andt her pal ypept izde ghaish (gee,ze. ¢, ol I3 ger et
al., Proc. é\cad@ S&l. YSAD0: G444 48, 1893 &andgPolgak et @l . .6
Structure 2: 1&2 23, 4994). Sinidarby, arikodies dhd Eetrabodi eszar &
anti bodi es cg |§| ngs t hige e and ouérpcé ypépt i He chai Bs, fesgectByely and
forning threé & 1d2fol Safty geg MiddRag &Lt es; LEspest el 98 \iﬁﬁcﬁgc@gbe
the game or difZ ebents M bddi es2 cbIpry Se 3 vaEerH 2 s6RvsS g0 e8El B2
attaghed to the, Feqregaos df Shgdq fised; e b ,Egr%&r?%@ggt al | 5200
Prot&n 15 Eqﬁneén Sesbfn 568 SElect hom s 1759% 40685 MYers et fala &

|

2001N Jour nal of Innunologlca Met hods, 251:123-135; Shu gt al., 1993,
Proc Nat|. Adad.3SciZ USA 98: 7995- 20992 HiydeR et>al 3, 19945 Therapeutic
Innunology 1: 3-15). Various O her Forns Al so provided are variant forns of
the antigen binding proteins disclosed above, sone of the 20 antigen

bi ndi ng proteins having, for exanple, one or nore conservative anm no acid
substitutions in one or nore of the heavy or l|ight chains, variable regions
or CDRS Ilsted |n TABLES 1 and 2 Nat ural | y-occurring am no acids



30 other reversed or inverted forns of amno acid noieties. Such
substantial nodifications in the functional and/or biochem cal

char act erwetznmigsedoot he anti gen bi ndi ng proteins descri bedThse@onssmay be
achi eved by creating substitutions in the am no acid sequence of the heavy
and light chains that differ significantly in their effect on maintaining
(a) the structure of the nol ecul ar backbone in the area of the
substitution, for exanple as asheet or helical conformation, (b) the
charge or hydrmophgbl city of J,hegBSn’ﬁl ecule at the target site, or ( t he
bul ki ness of f;he 'Sl de, chai n. > > '; Non- conservative substitutions y

i nvol ve t he é%cha@ge Df g neinber" ofi—one of ,t hemabq,ve cl asseSwforma ra?enber
from anot her “§ as§. &|Ch>subgt| tGut eg resi d@es fmy De int roduged £nt

regi ons of theg angi bagly tahatoar € hogol ¢y oug wigh mma@ arfi i bédl es g into

t he non- honol ggou§ r i ofs n’éleoijleo ) ¢ & 59 g 3
2011/ 056600PCE/ U201 05 148§ A— 29>-V\D- CTO 2 2| ngmakd ngSsuc Fnges,
according tog@er tRi n enbadi nent t§e 3dr&p athi cindéx & ak nogacigs may
be consi dere@l"’ Thg hw’drogat@ %ofEl e 5 pr%t eid i § c% cubat €@l b§
assi gni ng eacl$ angno paci d a i cql (' %yd@opa@hy & ndex")San@ t hen
repetitively dver agi t Beseg vg%eﬁal ang Qhe %ept&a deschal n. gEac@ arf no
acid has beenzf;assﬁgn aﬂfhycﬁop&t h|§ i lexZon <he DbaslBs (ﬁ i€k 8 S
hydr ophobi ci t;g ang chargg charadt erPstigs. SThey arke: Bsolgucine §+4.5);
val ine (+4.2) | efici e (£3.8); @hen%l alganl ge (F2. %); cystsei ne/ cysti e
(+2.5); nethiGhing (4.9F; afanime +1§) ol y&i n€ (- 9. 4)2 tBreohi ng
(-0.7); serin& (-8. 8)z t§ypt@ph@1 (8 Byrosi ne (-i. 3)3 pEol i @e = 1. 6)
hi stidine - 3%2 ;29! @& angt e 25) ;39! & angne £-3.5); 3aspartgte £-3.5);
asparagi ne2 (;,8 5)% 1y&ing (- 9)E afgd a1 gi fi nej (-4 5)5 The igporfande of
t he hydr ot ﬁIEC pgofid e BN c@bnfefrrl g |'£nte§act§ve i obogi%al #f ungti gh on a
10 proteirgis gundérstodEin fheZartg(sek, & 9.9 Kyt e Bt a ., C’198@, E ML
Biol. 157:3052131%. 12 i§ knpwn % hak celtafn afi ng ackds gmy fbe Subgtituted
for other Zni o agi ds hagi ngz a & ni Bar sydbopak hi ¢ i ndex pr Score argd still
retain a s nilkar biolpgi €al &ctidit§. In ngking clanggs baseg upen the
hydropathig ifdex§ irg cektailp efpodimerd s, gt hezsulgstigution of a@l n@ aci ds
whose hydrdpathi cii nd§ ceg ar@ wighi§ 23s &ncldded Ip soke &spegts,; those
which age Witign 2 are iBcl wgledl ang i € ot Rer @spdrt s¥ t Hpsegl5ult high 0.5
are incfudpd. & £ :1tfis @Is§ unBerfood inStheg arf that €he §
substi t ut |=onI(Ef | ke m Bo agi d€ cah bes made effediivEly on the Basiz of
hydr ophi | i gi 83§ p%rt iGul & | yawhér e Bhe Hi okogi gal I fnctd ondl pgotd n or
peptide tiferelyy c>eat>§d BS i &t eigdeddf org usg ingi m’@noﬁoglécal zenbpdi rEent s,
as in the 39regent<>tcaa§. Bn C@tﬁ n gnbogi ment sg t% gEeatQast 9 ocal &verage
hydrophi ligity ofFa gotgin,zas %ovérneﬂ by the h roghl Iu§IIC| Ey 200f Jts
adj acent a@‘n N@ acgds,p coprel@ateg w th iﬁ s Emmu$ogéhi ciity &nd gant¢gerg
bi ndi ng orgi E[frg.moenlcici tg, tdat ds,swith acbi of ogigcal Sprdber gy of the
protein. ™ 5 Jhe Jol Bowigg HydrgphidicBty yal @es Havel beg@n agsi gned to
these amino a&i d Eesidue§: afgi ne§(+§ 0)z lysineg (+§ 0)z agpariat
(+3.01); gl utgmat (%.Oi); $erizne §+0.§3);§as ra% nes(+&2) E glgta
(+0.2); dl ch@e (9); §hr§oni§1e gro. ); Prokines (- 51?; al angne $-0>),
hi stidine (- %) acyteifle 25 (1.8); metBiondne Y -133); 2 vabi nez (- B 5);
leucine (-1.8) %ol duci e (E1.8): Eyrdsing (-2.3% p!ﬁenﬁ al @ning (4 2.5)
and tryptophai (-8.4)3 |8 mein@ chgnges basedsupen sbnii@ar Bydrgphidicity
val ues, in ceftai§ erpodinents, 3 heSsubstitutipn of afi ne acids whose
hydr ophi | i ci t)Z’. vafuesl ar8 wighi g 2 ¢s ithcl ddeds i ® ot Her ®nb&di nBnt<} those
which are witin g are igcl ulled and | & st@l | Bthér eftbodi nefits, 2t hese
within 0.5 aré ingl uded. &I n $omg i ngtangesZ ong gy aliso §degtifg epdit opes
fromprimary &ming add §0sefuedcesdon & hetbasis & hgdrdphi kicity. these
regions are 2lso gefefred fogas s Lpblo@de 6 esre@ong. " Fxegpl asy oo
conser vat i ve <& nBgad o &j;bsggt @I ofg die Set dpridt i BETARLESS géme S 4
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Resi due Sub Residue Sub Ala Ser Gn Asn Leu lle, Val Thr Ser Arg Lys
GQu Asp Lys Arg, Gn, Qu
WO 2011/056600 PCT/US2010/054148

A-1529-WO-PCT

For these calculations, gaps in alignments (if any) must be addressed by a particular mathematical
model or computer program (i.e., an “algorithm”). Methods that can be used to calculate the identity
of the aligned nucleic acids or polypeptides include those described in Computational Molecular
Biology, (Lesk, A. M., ed.), 1988, New York: Oxford University Press; Biocomputing Informatics and

5 Genome Projects, (Smith, D. W., ed.), 1993, New York: Academic Press; Computer Analysis of
Sequence Data, Part I, (Griffin, A. M., and Griffin, H. G., eds.), 1994, New Jersey: Humana Press; von
Heinje, G., 1987, Sequence Analysis in Molecular Biology, New York: Academic Press; Sequence
Analysis Primer, (Gribskov, M. and Devereux, J., eds.), 1991, New York: M. Stockton Press; and
Carillo et al., 1988, SIAM J. Applied Math. 48:1073.

10 In calculating percent identity, the sequences being compared are aligned in a way that gives
the largest match between the sequences. The computer program used to determine percent identity
is the GCG program package, which includes GAP (Devereux et al., 1984, Nucl. Acid Res. 12:387;
Genetics Computer Group, University of Wisconsin, Madison, WI). The computer algorithm GAP is
used to align the two polypeptides or polynucleotides for which the percent sequence identity is to be

15 determined. The sequences are aligned for optimal matching of their respective amino acid or
nucleotide (the “matched span”, as determined by the algorithm). A gap opening penalty (which is
calculated as 3x the average diagonal, wherein the “average diagonal” is the average of the diagonal
of the comparison matrix being used; the “diagonal” is the score or number assigned to each perfect
amino acid match by the particular comparison matrix) and a gap extension penalty (which is

20 usually 1/10 times the gap opening penalty), as well as a comparison matrix such as PAM 250 or
BLOSUM 62 are used in conjunction with the algorithm. In certain embodiments, a standard
comparison matrix (see, Dayhoff et al., 1978, Atlas of Protein Sequence and Structure 5:345-352 for
the PAM 250 comparison matrix; Henikoff et al., 1992, Proc. Natl. Acad. Sci. U.S.A. 89:10915-10919
for the BLOSUM 62 comparison matrix) is also used by the algorithm.

25 Recommended parameters for determining percent identity for polypeptides or nucleotide
sequences using the GAP program are the following: Algorithm: Needleman et al., 1970, J. Mol. Biol.
48:443-453; Comparison matrix: BLOSUM 62 from Henikoff et al., 1992, supra; Gap Penalty: 12 (but
with no penalty for end gaps), Gap Length Penalty: 4, Threshold of Similarity: 0. Certain alignment
schemes for aligning two amino acid sequences may result in matching of only a short region of the

30 two sequences and this small aligned region may have very high sequence identity even though there
is no significant relationship between the two full-length sequences. Accordingly, the selected
alignment method (GAP program) can be adjusted if so desired to result in an alignment that spans at
least 50 contiguous amino acids of the target polypeptide.

The heavy and light chain variable regions disclosed herein include consensus sequences

35 derived from groups of related antigen binding proteins. The amino acid sequences of the heavy and
light chain variable regions were analyzed for similarities. Four groups emerged, one group having
kappa light chain variable regions, (Vy9/ V9, Vy10/ V10, Vy11/ V 11, Vy13/ V13, Vy14/ V14 and
Vy{15/ V| 15) and three groups having lambda light chain variable regions: lambda group 1 (Vn5/ V|5,
Vy6/ V6 and Vy7/ V. 7), lambda group 2 (V43/ V.3 and V@4/ V 4), and lambda group 3 (Vy1/ V1 and

40  Vy2/ Vi 2). Light chain germlines represented include VK1/A30 and VK1/L19. Light chain lambda

20
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germlines represented include VL1/1e, VL3/3p, VL5/5c and VL9/9a. Heavy chain germlines
represented include VH3/3-30, VH3/3-30.3, VH3/3-33, VH3/3-48, VH4/4-31 and VH4/4-59. As used
herein, a “consensus sequence” refers to amino acid sequences having conserved amino acids
common among a number of sequences and variable amino acids that vary within given amino acid
sequences. Consensus sequences may be determined using standard phylogenic analyses of the
light and heavy chain variable regions corresponding to the IL-23 antigen binding proteins disclosed
herein.

The light chain variable region consensus sequence for the kappa group is
DX, QX,TQSPSSVSASVGDRVTITCRASQG XX, SXsWXsAWYQQKPGX;APXLLIYAASSLQSGVPSR
FS GSX¢SGTXoFTLTISSLQPX1DFATYX2,CQQANSFPFTFGPGTKVDXy3K (SEQ ID NO:30) where
X is selected from | or S; X, is selected from M or L; X5 is selected from G or V and X, is selected
from S, F or |; X5 is selected from S or G; Xg is selected from F or L; X7 is selected from K or Q; Xgis
selected from K, N or S; Xg is selected from G or V; Xy, is selected from D or E, X4, is selected from E
or A; X, is selected from Y or F; and X5 is selected from I, V or F.

The light chain variable region consensus sequence for lambda group 1 s
QPX LTQPPSASASLGASVTLTCTLX,SGYSDYKVDWYQX;RPGKGPRFVMRVGTGGX,VGSKGXsGI
PDRFSVLGSGLNRXLTIKNIQEEDESDYHCGADHGSGX;NFVYVFGTGTKVTVL (SEQ ID NO:61)
where X, is selected from V or E; X, is selected from N or S; X5 is selected from Q or L and X, is
selected from | or T; X5 is selected from D or E; X; is selected from Y or S; and X7 is selected from S
or N.

The light chain variable region consensus sequence for lambda group 3 s
QSVLTQPPSVSGAPGQRVTISCTGSSSNX;GAGYDVHWYQQX,PGTAPKLLIYGSX;NRPSGVPDRF
SG SKSGTSASLAITGLQAEDEADYYCQSYDSSLSGWVFGGGTX,RLTVL (SEQ ID NO:139) where
X is selected from T or I; X, is selected from V or L; X5 is selected from G or N and X, is selected
from R or K.

The heavy chain variable region consensus sequence for the kappa group is
QVQLQESGPGLVKPSQTLSLTCTVSGGSIX;SGGYYWX WIRQHPGKGLEWIGX;IX,YSGXsXsYYNP
SLK SRX;TXgSVDTSXNQFSLX1oLSSVTAADTAVYYCAX 1 X12RGX 13 YYGMDVWGQGTTVTVSS
(SEQ ID NO:140) where X, is selected from N or S; X, is selected from S or T; X; is selected from Y
or H and X, is selected from Y or H; X5 is selected from S or N; X; is selected from Sor T; X; is
selected from V or |; Xgis selected from | or M; Xg is selected from K or Q; X, is selected from K or S,
X1 is selected from R or K; Xy, is selected from D or N; and X5 is selected fromH, For Y.

The heavy chain variable region consensus sequence for lambda group 1 s
EVQLVESGGGLVQPGGSLRLSCX XsSGFTFSX3X,;SMNWVRQAPGKGLEWVSYISSXsSSTXsYX,AD
SV KGRFTISRDNAKNSLYLQMNSLRDEDTAVYYCARRIAAAGXgXoX10YYYAX 1 DVWGQGTTVTVSS
(SEQ ID NO:141) where X, is selected from A or V; X, is selected from A or V; X5 is selected from T
or S and X, is selected from Y or F; X5 is selected from S or R; Xg is selected from R or I; X; is
selected from H, Y or I; Xgis selected from P or G; Xg is selected from W or F; Xy, is selected from G

or H and X, is selected from Mor L.
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Phe Asp Qu His Asn, Gn Phe Met, Leu, Tyr Val Ile, Leu Cys Ser Ile
Leu, Val Ser Thr Thr Ser Residue = Oiginal Residue Sub = Exenpl ary
Substi t utwore011/056600 A skilled artisan will be able to deceruseoie/osuius abl e
variants of pglyReptides as set forth herein using well-known techniques.
One ski l IAe{??ﬁ}ozhe art may identify suitable areas of the nol ecul e that

The heavy chain variable region consensus sequence for lambda group 2 s
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYX{MHWVRQAPGKGLEWXX3VISX,DGSXsKYYAD
SV KGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARERTTLSGSYFDYWGQGTLVTVSS (SEQ ID
NO:142) where X is selected from G or A; X; is selected from V or L; X; is selected from A or S and

5 X, is selected from F or H and X; is selected from L or 1.

The heavy chain variable region consensus sequence for lambda group 3 s
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIWYDGSNX YYADSV
KG RFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDRGYX,SSWYPDAFDIWGQGTMVTVSS (SEQ
ID NO: 143) where X, is selected from E or K and X, is selected from T or S.

10
Complementarity determining regions

Complementarity determining regions or “CDRs” are embedded within a framework in the
heavy and light chain variable regions where they constitute the regions responsible for antigen
15 binding and recognition. Variable domains of immunoglobulin chains of the same species, for
example, generally exhibit a similar overall structure; comprising relatively conserved framework
regions (FR) joined by hypervariable CDR regions. An antigen binding protein can have 1, 2, 3, 4, 5,
6 or more CDRs. The variable regions discussed above, for example, typically comprise three CDRs.
The CDRs from heavy chain variable regions and light chain variable regions are typically aligned by
20  the framework regions to form a structure that binds specifically on a target antigen (e.g., IL-23).
From N-terminal to C-terminal, naturally-occurring light and heavy chain variable regions both typically
conform to the following order of these elements: FR1, CDR1, FR2, CDR2, FR3, CDR3 and FRA4.
The CDR and FR regions of exemplary light chain variable domains and heavy chain variable
domains are highlighted in TABLES 1 and 2. It is recognized that the boundaries of the CDR and FR
25 regions can vary from those highlighted. Numbering systems have been devised for assighing
numbers to amino acids that occupy positions in each of these domains. Complementarity
determining regions and framework regions of a given antigen binding protein may be identified using
these systems. Numbering systems are defined in Kabat et al., Sequences of Proteins of
Immunological Interest, 5" Ed., US Dept. of Health and Human Services, PHS, NIH, NIH Publication
30  No. 91-3242, 1991, or Chothia & Lesk, 1987, J. Mol. Biol. 196:901-917; Chothia et al., 1989,
Nature 342:878-883. Other numbering systems for the amino acids in immunoglobulin chains include
IMGT® (the international ImMMunoGeneTics information system; Lefranc et al, Dev. Comp. Immunol.
2005, 29:185-203); and AHo (Honegger and Pluckthun, J. Mol. Biol. 2001, 309(3):657-670). The
CDRs provided herein may not only be used to define the antigen binding domain of a traditional
35 antibody structure, but may be embedded in a variety of other polypeptide structures, as described
herein.

The antigen binding proteins disclosed herein are polypeptides into which one or more CDRs
may be grafted, inserted, embedded and/or joined. An antigen binding protein can have, for example,
one heavy chain CDR1 (“CDRH1"), and/or one heavy chain CDR2 (“CDRHZ2"), and/or one heavy

40  chain CDR3 (“CDRH3"), and/or one light chain CDR1 (“CDRL1"), and/or one light chain CDR2
(“CDRLZ2”), and/or one light chain CDR3 (“CDRL3”). Some antigen binding proteins include both a

22
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bact eri ophage or virus) suitable for use to transfer protein coding

i nfor mat ia6d MRl & H08do7CRblre EXRNGRI 53146156/ € Foplganiphs IedBCo7 bR bighb1Ar e not

limted t9, QA&%.@% Q%Fts&’!tn b%'usecﬁ%&%ﬁate aﬁgﬁ_ -S0haopel manmalian vectors and

expressi on vector reconbli nant expression vectors. Expression
vectors, suchVYged *Pyé'i‘ft?f’f‘ﬁltq‘fartﬂogeﬁbtfgé%ﬁeﬁ' RHE@p 6}"@3 withytee qesigadigpectligiy can be
t r ansf or patdu@n aod saeckdStomaird lranagedica ekt Buci anthodeadescrined aboge i@ @ettbotibat

directs angf aje &&1@& R4 e(dré},sé‘ooﬁ’dudé”&tshuféﬂle%&t& driaendB0&di, Gehb Janf¥BELES @ of one

or nore hetero ions operatively |i nked thereto. An
expr essi 8ﬁ”%<5‘t9§t°368f““t‘?§\}br@ﬂf8‘ftfg% but is not linmted to, 15 sequences that
af fect or confylghungneantitediepean@iso be Aetived feorm rbage-cignthy liprériep Kﬁtl?fbﬁ?siisalpeedm esent,

af fect RMNBoggabdosi &G 0fooa & bl nEp/. rzeg'egnn M2pereabl,yiob1, nked. Bberetss1; WRger abl y
| nked” MRARSH AR WS FATRONGRES okfaMibERbNRilielihloS BRALH &o@hGnd 1 2

rel ati onship em t err erent tunctrons.

exanpll e, d%ip'%?ftaPt&?desr@EFd%'F?één the S@face%ff' P“S%‘tsé’raderioﬁhaae\F@%f@?e%ﬁatse'?‘%‘on
‘oper abl yf pHapkisdtieitbindag eraotaetigean cfetivicry sequence are arranged such that

normal acti vi b;épgg,f,ct&@,fgm,t,ﬁghnﬁgfg@m@ ﬂrg@gi,g to transcription 200f the

protein coding. Bl f%”qé’uats‘?%gt“ DBiinCiongi” ont nnbz?'nrzitn'gz% LSS, bodolsa Mg fncoded
pr ot ei n. pec I’OVI |I I'nto Icn an expr eSSi on

vect or, <oigsn a'ﬁd'ﬁg preten ieh Rmiaerty. r@gqutgglg.t@wng/@@tdéfprenmggeb@@ﬁing fitseodored. A
host 1csel |oné36rl‘]ncb€CBR$/orpi’n@Kr&hc}f@bér@bl@fﬁglons(isCHes@lKétfﬁbb&, IEEsontOhdtgnc@rthagkar yot i ¢

cell (fO n%?fﬁtfg?h)?bnd Xrﬁ ha\;' $8Ei|ﬁer9r{t h W 5h§|ﬂ pQF‘s'an tv‘oedfgre’nt (;qdﬁgg%sl S)) .

Vect or can _be I ntroduced Into aryotic or eukaryotic S via
convent i dhAPPLIQAYIBT RBTTDROBF & r@H%sP%Céhaahbod&ss Pesc Al tar@%té MOEH AR P e

t r ansf ectani@an of epitepeTdispentic @etiges pinding preteiks awirantitvaies adepwacdksyg nujienecifihe

expr essi %Ht.g\éﬁ!%&ﬁg %tharna%w a6d hﬁ@ﬁbé %Mbdlblﬁa M§r%€i/ of%b't%dama[m%g' bltrdet i on of

cel | SZOma'Xl |ted togf[tsal'e[ne fthhbndor{tas orqmqneq of F{athtfrt'agmen?s eeg g F%SNH nddl?acht 0.l denti fy

and sel ec eéran enco B et Ker (e.qg.,
for resi §9%Pn§(§7 t:_)ép a?t’t'»tnﬂh 7<§’t31%§31 K@Stiij"e’r?é?’ 199, 4 Wt’?‘tﬁ@futf‘éd5‘t7n1t5é3 the host cells
al ong wi th t hen@egahl Fragnenest . Preferred sel ectabl e markers include those

whi ch confer Aﬁt%ler$5%eprc§t8ns geloy ﬁiﬂHQﬁnmtﬁu&?ca%agﬁ%H@of VY & P a2, 4
nmet hot r exat e. transfected w he 1 ntroduced Fo nucl eot i de

can be i d8Kt3F 4388 ‘Efya %TF Ug ”SEF%ETQ”BW EeogPrised 819 ght g (hajet it ed the
sel edbablreiamaiVkend ge reerragpériding wpnstape domdin [Ge)) tehe oo heavy cdil §hadhes)y clagirong

ot her netBREs region (Vi) andWit t@B@ntAbRASI (tgnprnteetbm ke of BEaeHOERRSTBhot Brm

E);B:: : (Cjigrrrrgs %Ilflc:je k!olngl\revﬁ] efno h?rnhéegvy r?hw'([)llfe%t }ra me%| ceoSnEthISaXneblg;htecth &% ed in
const r uctP8Mi@h¥ 8eR irgvitdhan ﬁﬁtﬁ'stj’é’ﬁ”tﬁiﬂ%ttﬂ‘? ) %‘t’@ﬁﬁ? Qvaﬁ” 2§emeny &'t fghsf orm a
manmal i arp intadribtdisOifidebobd 041 & foles het@edr the Toarsfyahamd éfawo Esvnfrdyeepetd or med

usi ngEOanyorrlh'aQ%bmmglef RVF(btP)t Fr&bqutéﬁtl' fhds EQLM&H&J (9%(5 I%%Sfrégmer% ﬁat@éhel&el I,

i ncl udin nucl eotide i n Vi rus

bact o oioshe oy Pt e BRI e heBal s b Eot fra e een i 1 i revle

t r ansf ectigidrehgir croed ane sarlehlevimavyreheihagegnt of agsingtexammpdfiahiantibody BBglPabtamt Nos.
4, 399, 216GntiddiSl R4 Bre F nmfRudSih,whith 9%%he4B5and THR coft Lamble AQlohaRsk pesmt i on

Pt ane or RliRE& I b uoRFORRG HRAD, L MAE wiRSioS snl® Tl W BEANRRT Bosies ¢ o
i nt r cduct?eM: SiNIREPT ANtiBYirs ereptitcyssat inclstell Be¥PPtuplicateRhigl VRPeC84%sV ar e wel |
known i n Fateet Nust 4,948V 78 acd Nal&,260203; 8itd 1988t Stieme Rel4A3pHusthexdt maN9se drat ed

transf eCtypMcad Al UEM BE‘@@BWE@ PELGHIY Wa QB 549,011&’ 8F8N& aTBBbAWREhods

transfecti a u el ect f t he

pol ynucl M?’&’e%%s? %ﬁ '??5&55“&?@%97 #{%IE% ﬁf}% Z(Prét b maqoﬂ”%%ﬁtﬂg\?g % char ged
| i pi ds, &nd Kdanoker ebnt.c2081.nPiecdi bry- d8: 3t & DNAC] region reaetkieg fwo heavy chain

Reconbi nant expression constructs typically conprise a pol ynucl eoti de
encodi ng a pol ypeptide. The pol ypepti de nay conprise one or nore of the
foll owi ng: one or nore CDRs such as provided herein; a light chain variable
region; a heavy chain variable region; a light chain constant region; a
heavy chain constant region (e.g., OH2 CH2 and/or CH3); and/or another
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Al so provided herein are nmethods for using |IL-23 antigen binding proteins
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as those of cysteine, (d) free hydroxyl groups such as those of serine, threonine, or hydroxyproline,
(e) aromatic residues such as those of phenylalanine, tyrosine, or tryptophan, or (f) the amide group
of glutamine. These methods are described in PCT Publication No. WO 87/05330, and in Aplin and
Wriston, 1981, CRC Crit. Rev, Biochem., pp. 259-306.

5 Removal of carbohydrate moieties present on the starting antigen binding protein may be
accomplished chemically or enzymatically. Chemical deglycosylation requires exposure of the protein
to the compound trifluoromethanesulfonic acid, or an equivalent compound. This treatment results in
the cleavage of most or all sugars except the linking sugar (N-acetylglucosamine or N-
acetylgalactosamine), while leaving the polypeptide intact. Chemical deglycosylation is described by

10 Hakimuddin ef al., 1987, Arch. Biochem. Biophys. 259:52 and by Edge ef al., 1981, Anal. Biochem.
118:131. Enzymatic cleavage of carbohydrate moieties on polypeptides can be achieved by the use
of a variety of endo- and exo-glycosidases as described by Thotakura et al., 1987, Meth. Enzymol.
138:350. Glycosylation at potential glycosylation sites may be prevented by the use of the compound
tunicamycin as described by Duskin et al., 1982, J. Biol. Chem. 257:3105. Tunicamycin blocks the

15  formation of protein-N-glycoside linkages.

Hence, aspects include glycosylation variants of the antigen binding proteins wherein the
number and/or type of glycosylation site(s) has been altered compared to the amino acid sequences
of the parent polypeptide. In certain embodiments, antigen binding protein variants comprise a
greater or a lesser number of N-linked glycosylation sites than the parent polypeptide. Substitutions

20 that eliminate or alter this sequence will prevent addition of an N-linked carbohydrate chain present in
the parent polypeptide. For example, the glycosylation can be reduced by the deletion of an Asn or
by substituting the Asn with a different amino acid. Antibodies typically have a N-linked glycosylation
site in the Fc region.

Labels And Effector Groups

25 Antigen binding proteins may comprise one or more labels. The term “label” or “labeling
group” refers to any detectable label. In general, labels fall into a variety of classes, depending on the
assay in which they are to be detected: a) isotopic labels, which may be radioactive or heavy
isotopes; b) magnetic labels (e.g., magnetic particles); c) redox active moieties; d) optical dyes;
enzymatic groups (e.g. horseradish peroxidase, $-galactosidase, luciferase, alkaline phosphatase); e)

30 biotinylated groups; and f) predetermined polypeptide epitopes recognized by a secondary reporter
(e.g., leucine zipper pair sequences, binding sites for secondary antibodies, metal binding domains,
epitope tags, etc.). In some embodiments, the labeling group is coupled to the antigen binding protein
via spacer arms of various lengths to reduce potential steric hindrance. Various methods for labeling
proteins are known in the art. Examples of suitable labeling groups include, but are not limited to, the

1“In, 125I, 131I), fluorescent

35 following: radioisotopes or radionuclides (e.g., 3H, 14C, 15N, 35S, 9°Y, 99Tc,
groups (e.g., FITC, rhodamine, lanthanide phosphors), enzymatic groups (e.g., horseradish
peroxidase, B-galactosidase, luciferase, alkaline phosphatase), chemiluminescent groups, biotinyl
groups, or predetermined polypeptide epitopes recognized by a secondary reporter (e.g., leucine
zipper pair sequences, binding sites for secondary antibodies, metal binding domains, epitope tags).

40 In some embodiments, the labeling group is coupled to the antigen binding protein via spacer arms of
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various lengths to reduce potential steric hindrance. Various methods for labeling proteins are known
in the art and may be used as is seen fit.
The term “effector group” means any group coupled to an antigen binding protein that acts as
a cytotoxic agent. Examples for suitable effector groups are radioisotopes or radionuclides (e.g., °H,
5 ™C, ®N, *¥s, 2y, *Tc, ""In, "1, "¥"I). Other suitable groups include toxins, therapeutic groups, or
chemotherapeutic groups. Examples of suitable groups include calicheamicin, auristatins,
geldanamycin and maytansine. In some embodiments, the effector group is coupled to the antigen
binding protein via spacer arms of various lengths to reduce potential steric hindrance.
Polynucleotides Encoding IL-23 Antigen Binding Proteins
10 Polynucleotides that encode the antigen binding proteins described herein, or portions
thereof, are also provided, including polynucleotides encoding one or both chains of an antibody, or a
fragment, derivative, mutein, or variant thereof, polynucleotides encoding heavy chain variable
regions or only CDRs, polynucleotides sufficient for use as hybridization probes, PCR primers or
sequencing primers for identifying, analyzing, mutating or amplifying a polynucleotide encoding a
15 polypeptide, anti-sense nucleic acids for inhibiting expression of a polynucleotide, and complementary
sequences of the foregoing. The polynucleotides can be any length. They can be, for example, 5,
10, 15, 20, 25, 30, 35, 40, 45, 50, 75, 85, 95, 100, 125, 150, 175, 200, 250, 300, 350, 400, 450, 500,
750, 1,000, 1,500, 3,000, 5,000 or more nucleic acids in length, including all values in between,
and/or can comprise one or more additional sequences, for example, regulatory sequences, and/or be
20 part of a larger polynucleotide, for example, a vector. The polynucleotides can be single-stranded or
double-stranded and can comprise RNA and/or DNA nucleic acids and artificial variants thereof (e.g.,
peptide nucleic acids).
Polynucleotides encoding certain antigen binding proteins, or portions thereof (e.g., full length
antibody, heavy or light chain, variable domain, or a CDRH1, CDRH2, CDRH3, CDRL1, CDRL2, or
25 CDRL3) may be isolated from B-cells of mice that have been immunized with IL-23 or an
immunogenic fragment thereof. The polynucleotide may be isolated by conventional procedures such
as polymerase chain reaction (PCR). Phage display is another example of a known technique
whereby derivatives of antibodies and other antigen binding proteins may be prepared. In one
approach, polypeptides that are components of an antigen binding protein of interest are expressed in
30 any suitable recombinant expression system, and the expressed polypeptides are allowed to
assemble to form antigen binding protein molecules. Phage display is also used to derive antigen
binding proteins having different properties (i.e., varying affinities for the antigen to which they bind)
via chain shuffling, see Marks et al., 1992, BioTechnology 10:779.
Due to the degeneracy of the genetic code, each of the polypeptide sequences depicted
35 herein are also encoded by a large number of other polynucleotide sequences besides those
provided. For example, heavy chain variable domains provided herein in may be encoded by
polynucleotide sequences SEQ ID NOs: 32, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, or 59. Light
chain variable domains may be encoded by polynucleotide sequences SEQ ID NOs:2, 5, 6, 8, 10, 12,
14, 16, 18, 20, 22, 24, 26, or 28. One of ordinary skill in the art will appreciate that the present

37



5 296+/-133 5 421+/-174 5 H 192+4/-35 4 253+/-184 4 1024+/-533 4 | 208+/-33
3 338+4/-140 3 650+/-42 3 J 83+4/-54 2 36+4/-6 2 56+/-2 2
WO 2011/056600 PCT/US2010/054148

A-1529-WO-PCT

application thus provides adequate written description and enablement for each degenerate

nucleotide sequence encoding each antigen binding protein.

An aspect further provides polynucleotides that hybridize to other polynucleotide molecules

under particular hybridization conditions. Methods for hybridizing nucleic acids, basic parameters

5 affecting the choice of hybridization conditions and guidance for devising suitable conditions are well-
known in the art. See, e.g., Sambrook, Fritsch, and Maniatis (2001, Molecular Cloning: A Laboratory
Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. and Current Protocols in
Molecular Biology, 1995, Ausubel et al., eds., John Wiley & Sons, Inc.. As defined herein, a
moderately stringent hybridization condition uses a prewashing solution containing 5x sodium

10 chloride/sodium citrate (SSC), 0.5% SDS, 1.0 mM EDTA (pH 8.0), hybridization buffer of about 50%
formamide, 6x SSC, and a hybridization temperature of 55°C (or other similar hybridization solutions,

such as one containing about 50% formamide, with a hybridization temperature of 42°C), and
washing conditions of 60°C, in 0.5x SSC, 0.1% SDS. A stringent hybridization condition hybridizes in

6x SSC at 45°C, followed by one or more washes in 0.1x SSC, 0.2% SDS at 68°C. Furthermore, one

15 of skill in the art can manipulate the hybridization and/or washing conditions to increase or decrease
the stringency of hybridization such that polynucleotides comprising nucleic acid sequences that are

at least 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92, 93%, 94%, 95%, 96%, 97%, 98% or 99%

identical to each other, including all values in between, typically remain hybridized to each other.

Changes can be introduced by mutation into a polynucleotide, thereby leading to changes in

20 the amino acid sequence of a polypeptide (e.g., an antigen binding protein or antigen binding protein
derivative) that it encodes. Mutations can be introduced using any technique known in the art, such
as site-directed mutagenesis and random mutagenesis. Mutant polypeptides can be expressed and
selected for a desired property. Mutations can be introduced into a polynucleotide without
significantly altering the biological activity of a polypeptide that it encodes. For example, substitutions

25 at non-essential amino acid residues. Alternatively, one or more mutations can be introduced into a
polynucleotide that selectively change the biological activity of a polypeptide that it encodes. For
example, the mutation can quantitatively or qualitatively change the biological activity, such as
increasing, reducing or eliminating the activity and changing the antigen specificity of an antigen
binding protein.

30 Another aspect provides polynucleotides that are suitable for use as primers or hybridization
probes for the detection of nucleic acid sequences. A polynucleotide can comprise only a portion of a
nucleic acid sequence encoding a full-length polypeptide, for example, a fragment that can be used
as a probe or primer or a fragment encoding an active portion (e.g., an IL-23 binding portion) of a
polypeptide. Probes based on the sequence of a nucleic acid can be used to detect the nucleic acid

35 or similar nucleic acids, for example, transcripts encoding a polypeptide. The probe can comprise a
label group, e.g., a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such
probes can be used to identify a cell that expresses the polypeptide.

Methods of Expressing Antigen Binding Proteins
The antigen binding proteins provided herein may be prepared by any of a number of

40 conventional techniques. For example, IL-23 antigen binding proteins may be produced by
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recombinant expression systems, using any technique known in the art. See, e.g., Monoclonal
Antibodies, Hybridomas: A New Dimension in Biological Analyses, Kennet et al.(eds.) Plenum Press,
New York (1980); and Antibodies: A Laboratory Manual, Harlow and Lane (eds.), Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (1988).

5 Expression systems and constructs in the form of plasmids, expression vectors, transcription
or expression cassettes that comprise at least one polynucleotide as described above are also
provided herein, as well host cells comprising such expression systems or constructs. As used
herein, “vector” means any molecule or entity (e.g., nucleic acid, plasmid, bacteriophage or virus)
suitable for use to transfer protein coding information into a host cell. Examples of vectors include,

10 but are not limited to, plasmids, viral vectors, non-episomal mammalian vectors and expression
vectors, for example, recombinant expression vectors. Expression vectors, such as recombinant
expression vectors, are useful for transformation of a host cell and contain nucleic acid sequences
that direct and/or control (in conjunction with the host cell) expression of one or more heterologous
coding regions operatively linked thereto. An expression construct may include, but is not limited to,

15 sequences that affect or control transcription, translation, and, if introns are present, affect RNA
splicing of a coding region operably linked thereto. “Operably linked” means that the components to
which the term is applied are in a relationship that allows them to carry out their inherent functions.
For example, a control sequence, e.g., a promoter, in a vector that is "operably linked" to a protein
coding sequence are arranged such that normal activity of the control sequence leads to transcription

20 of the protein coding sequence resulting in recombinant expression of the encoded protein.

Another aspect provides host cells into which an expression vector, such as a recombinant
expression vector, has been introduced. A host cell can be any prokaryotic cell (for example, E. coli)
or eukaryotic cell (for example, yeast, insect, or mammalian cells (e.g., CHO cells)). Vector DNA can
be introduced into prokaryotic or eukaryotic cells via conventional transformation or transfection

25 techniques. For stable transfection of mammalian cells, it is known that, depending upon the
expression vector and transfection technique used, only a small fraction of cells may integrate the
foreign DNA into their genome. In order to identify and select these integrants, a gene that encodes a
selectable marker (e.g., for resistance to antibiotics) is generally introduced into the host cells along
with the gene of interest. Preferred selectable markers include those which confer resistance to

30 drugs, such as G418, hygromycin and methotrexate. Cells stably transfected with the introduced
polynucleotide can be identified by drug selection (e.g., cells that have incorporated the selectable
marker gene will survive, while the other cells die), among other methods.

Antigen binding proteins can be expressed in hybridoma cell lines (e.g., in particular
antibodies may be expressed in hybridomas) or in cell lines other than hybridomas. Expression

35 constructs encoding the antigen binding proteins can be used to transform a mammalian, insect or
microbial host cell. Transformation can be performed using any known method for introducing
polynucleotides into a host cell, including, for example packaging the polynucleotide in a virus or
bacteriophage and transducing a host cell with the construct by transfection procedures known in the
art, as exemplified by US Patent Nos. 4,399,216; 4,912,040; 4,740,461; 4,959,455. The optimal

40 transformation procedure used will depend upon which type of host cell is being transformed.
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suitable expression vectors are discussed, for example, in Methods Enzymol., vol. 185 (D. V.
Goeddel, ed.), 1990, New York: Academic Press.
Typically, expression vectors used in any of the host cells will contain sequences for plasmid
maintenance and for cloning and expression of exogenous nucleotide sequences. Such sequences,
25 collectively referred to as “flanking sequences” in certain embodiments will typically include one or
more of the following nucleotide sequences: a promoter, one or more enhancer sequences, an origin
of replication, a transcriptional termination sequence, a complete intron sequence containing a donor
and acceptor splice site, a sequence encoding a leader sequence for polypeptide secretion, a
ribosome binding site, a polyadenylation sequence, a polylinker region for inserting the polynucleotide
30 encoding the polypeptide to be expressed, and a selectable marker element. The expression vectors
that are provided may be constructed from a starting vector such as a commercially available vector.
Such vectors may or may not contain all of the desired flanking sequences. Where one or more of the
flanking sequences described herein are not already present in the vector, they may be individually
obtained and ligated into the vector. Methods used for obtaining each of the flanking sequences are
35 well known to one skilled in the art.

Optionally, the vector may contain a “tag”-encoding sequence, ie., an oligonucleotide
molecule located at the 5 or 3 end of the IL-23 antigen binding protein coding sequence; the
oligonucleotide sequence encodes polyHis (such as hexaHis), or another “tag” such as FLAG®, HA
(hemaglutinin influenza virus), or myc, for which commercially available antibodies exist. This tag is

40 typically fused to the polypeptide upon expression of the polypeptide, and can serve as a means for
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affinity purification or detection of the IL-23 antigen binding protein from the host cell. Affinity
purification can be accomplished, for example, by column chromatography using antibodies against
the tag as an affinity matrix. Optionally, the tag can subsequently be removed from the purified IL-23
antigen binding protein by various means such as using certain peptidases for cleavage.

5 Flanking sequences may be homologous (i.e., from the same species and/or strain as the
host cell), heterologous (i.e., from a species other than the host cell species or strain), hybrid (i.e., a
combination of flanking sequences from more than one source), synthetic or native. As such, the
source of a flanking sequence may be any prokaryotic or eukaryotic organism, any vertebrate or
invertebrate organism, or any plant, provided that the flanking sequence is functional in, and can be

10  activated by, the host cell machinery.

Flanking sequences useful in the vectors may be obtained by any of several methods well
known in the art. Typically, flanking sequences useful herein will have been previously identified by
mapping and/or by restriction endonuclease digestion and can thus be isolated from the proper tissue
source using the appropriate restriction endonucleases. In some cases, the full nucleotide sequence

15 of a flanking sequence may be known. Here, the flanking sequence may be synthesized using the
methods described herein for nucleic acid synthesis or cloning.

Whether all or only a portion of the flanking sequence is known, it may be obtained using
polymerase chain reaction (PCR) and/or by screening a genomic library with a suitable probe such as
an oligonucleotide and/or flanking sequence fragment from the same or another species. Where the

20  flanking sequence is not known, a fragment of DNA containing a flanking sequence may be isolated
from a larger piece of DNA that may contain, for example, a coding sequence or even another gene
or genes. Isolation may be accomplished by restriction endonuclease digestion to produce the proper
DNA fragment followed by isolation using agarose gel purification, Qiagen® column chromatography
(Qiagen, Chatsworth, CA), or other methods known to the skilled artisan. The selection of suitable

25 enzymes to accomplish this purpose will be readily apparent to one of ordinary skill in the art.

An origin of replication is typically a part of those prokaryotic expression vectors purchased
commercially, and the origin aids in the amplification of the vector in a host cell. If the vector of choice
does not contain an origin of replication site, one may be chemically synthesized based on a known
sequence, and ligated into the vector. For example, the origin of replication from the plasmid pBR322

30 (New England Biolabs, Beverly, MA) is suitable for most gram-negative bacteria, and various viral
origins (e.g., SV40, polyoma, adenovirus, vesicular stomatitus virus (VSV), or papillomaviruses such
as HPV or BPV) are useful for cloning vectors in mammalian cells. Generally, the origin of replication
component is not needed for mammalian expression vectors (for example, the SV40 origin is often
used only because it also contains the virus early promoter).

35 A transcription termination sequence is typically located 3’ to the end of a polypeptide coding
region and serves to terminate transcription. Usually, a transcription termination sequence in
prokaryotic cells is a G-C rich fragment followed by a poly-T sequence. While the sequence is easily
cloned from a library or even purchased commercially as part of a vector, it can also be readily

synthesized using methods for nucleic acid synthesis such as those described herein.
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A selectable marker gene encodes a protein necessary for the survival and growth of a host

cell grown in a selective culture medium. Typical selection marker genes encode proteins that (a)

confer resistance to antibiotics or other toxins, e.g., ampicillin, tetracycline, or kanamycin for

prokaryotic host cells; (b) complement auxotrophic deficiencies of the cell; or (c) supply critical

5 nutrients not available from complex or defined media. Specific selectable markers are the

kanamycin resistance gene, the ampicillin resistance gene, and the tetracycline resistance gene.

Advantageously, a neomycin resistance gene may also be used for selection in both prokaryotic and
eukaryotic host cells.

Other selectable genes may be used to amplify the gene that will be expressed. Amplification

10 is the process wherein genes that are required for production of a protein critical for growth or cell
survival are reiterated in tandem within the chromosomes of successive generations of recombinant
cells. Examples of suitable selectable markers for mammalian cells include dihydrofolate reductase
(DHFR) and promoterless thymidine kinase genes. Mammalian cell transformants are placed under
selection pressure wherein only the transformants are uniquely adapted to survive by virtue of the

15 selectable gene present in the vector. Selection pressure is imposed by culturing the transformed
cells under conditions in which the concentration of selection agent in the medium is successively
increased, thereby leading to the amplification of both the selectable gene and the DNA that encodes
another gene, such as an antigen binding protein that binds to IL-23. As a result, increased quantities
of a polypeptide such as an antigen binding protein are synthesized from the amplified DNA.

20 A ribosome-binding site is usually necessary for translation initiation of rnRNA and is
characterized by a Shine-Dalgarno sequence (prokaryotes) or a Kozak sequence (eukaryotes). The
element is typically located 3' to the promoter and 5' to the coding sequence of the polypeptide to be
expressed.

In some cases, such as where glycosylation is desired in a eukaryotic host cell expression

25 system, one may manipulate the various pre- or pro-sequences to improve glycosylation or yield. For
example, one may alter the peptidase cleavage site of a particular signal peptide, or add
prosequences, which also may affect glycosylation. The final protein product may have, in the -1
position (relative to the first amino acid of the mature protein), one or more additional amino acids
incident to expression, which may not have been totally removed. For example, the final protein

30 product may have one or two amino acid residues found in the peptidase cleavage site, attached to
the amino-terminus. Alternatively, use of some enzyme cleavage sites may result in a slightly
truncated form of the desired polypeptide, if the enzyme cuts at such area within the
mature polypeptide.

Expression and cloning will typically contain a promoter that is recognized by the host

35 organism and operably linked to the molecule encoding an IL-23 antigen binding protein. Promoters
are untranscribed sequences located upstream (ie., 5') to the start codon of a structural gene
(generally within about 100 to 1000 bp) that control transcription of the structural gene. Promoters are
conventionally grouped into one of two classes: inducible promoters and constitutive promoters.
Inducible promoters initiate increased levels of transcription from DNA under their control in response

40 to some change in culture conditions, such as the presence or absence of a nutrient or a change in
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temperature. Constitutive promoters, on the other hand, uniformly transcribe a gene to which they are
operably linked, that is, with little or no control over gene expression. A large number of promoters,
recognized by a variety of potential host cells, are well known. A suitable promoter is operably linked
to the DNA encoding a heavy chain variable region or a light chain variable region of an IL-23 antigen

5 binding protein by removing the promoter from the source DNA by restriction enzyme digestion and
inserting the desired promoter sequence into the vector.

Suitable promoters for use with yeast hosts are also well known in the art. Yeast enhancers
are advantageously used with yeast promoters. Suitable promoters for use with mammalian host
cells are well known and include, but are not limited to, those obtained from the genomes of viruses

10 such as polyoma virus, fowlpox virus, adenovirus (such as Adenovirus 2), bovine papilloma virus,
avian sarcoma virus, cytomegalovirus, retroviruses, hepatitis-B virus, and Simian Virus 40 (SV40).
Other suitable mammalian promoters include heterologous mammalian promoters, for example, heat-
shock promoters and the actin promoter.

Additional promoters which may be of interest include, but are not limited to: SV40 early

15 promoter (Benoist and Chambon, 1981, Nature 290:304-310); CMV promoter (Thornsen et al., 1984,
Proc. Natl. Acad. U.S.A. 81:659-663); the promoter contained in the 3' long terminal repeat of Rous
sarcoma virus (Yamamoto et al., 1980, Cell 22:787-797); herpes thymidine kinase promoter (Wagner
et al., 1981, Proc. Natl. Acad. Sci. U.S.A. 78:1444-1445); promoter and regulatory sequences from
the metallothionine gene (Prinster et al., 1982, Nature 296:39-42); and prokaryotic promoters such as

20 the beta-lactamase promoter (Villa-Kamaroff et al., 1978, Proc. Natl. Acad. Sci. U.S.A. 75:3727-3731);
or the tac promoter (DeBoer et al., 1983, Proc. Natl. Acad. Sci. U.S.A. 80:21-25). Also of interest are
the following animal transcriptional control regions, which exhibit tissue specificity and have been
utilized in transgenic animals: the elastase | gene control region that is active in pancreatic acinar
cells (Swift et al., 1984, Cell 38:639-646; Ornitz ef al., 1986, Cold Spring Harbor Symp. Quant, Biol.

25 50:399-409; MacDonald, 1987, Hepatology 7:425-515); the insulin gene control region that is active in
pancreatic beta cells (Hanahan, 1985, Nature 315:115-122); the immunoglobulin gene control region
that is active in lymphoid cells (Grossched! ef al., 1984, Cell 38:647-658; Adames et al., 1985, Nature
318:533-538; Alexander et al., 1987, Mol. Cell. Biol. 7:1436-1444); the mouse mammary tumor virus
control region that is active in testicular, breast, lymphoid and mast cells (Leder et al., 1986, Cell

30  45:485-495); the albumin gene control region that is active in liver (Pinkert et al., 1987, Genes and
Devel. 1 :268-276); the alpha-feto-protein gene control region that is active in liver (Krumlauf et al.,
1985, Mol. Cell. Biol. 5:1639-1648; Hammer et al., 1987, Science 253:53-58); the alpha 1-antitrypsin
gene control region that is active in liver (Kelsey et al., 1987, Genes and Devel. 1:161-171); the beta-
globin gene control region that is active in myeloid cells (Mogram et al., 1985, Nature 315:338-340;

35 Kollias et al., 1986, Cell 46:89-94); the myelin basic protein gene control region that is active in
oligodendrocyte cells in the brain (Readhead ef al., 1987, Cell 48:703-712); the myosin light chain-2
gene control region that is active in skeletal muscle (Sani, 1985, Nature 314:283-286); and the
gonadotropic releasing hormone gene control region that is active in the hypothalamus (Mason et al.,
1986, Science 234:1372-1378).
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range. promote extracellular secretion of the antibody. The choice of signal peptide or leader depends on

the type of host cells in which the antibody is to be produced, and a heterologous signal sequence

can replace the native signal sequence. Examples of signal peptides that are functional in

15 mammalian host cells include the following: the sighal sequence for interleukin-7 described in US
Patent No. 4,965,195; the signal sequence for interleukin-2 receptor described in Cosman et al., 1984,
Nature 312:768; the interleukin-4 receptor signal peptide described in EP Patent No. 0367 566; the
type | interleukin-1 receptor signal peptide described in U.S. Patent No. 4,968,607; the type ll
interleukin-1 receptor signal peptide described in EP Patent No. 0 460 846.

20 After the vector has been constructed, the completed vector may be inserted into a suitable
host cell for amplification and/or polypeptide expression. The transformation of an expression vector
for an antigen binding protein into a selected host cell may be accomplished by well known methods
including transfection, infection, calcium phosphate co-precipitation, electroporation, microinjection,
lipofection, DEAE-dextran mediated transfection, or other known techniques. The method selected

25 will in part be a function of the type of host cell to be used. These methods and other suitable
methods are well known to the skilled artisan, and are set forth, for example, in Sambrook et al.,
Molecular Cloning: A Laboratory Manual, 3rd ed., Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y. (2001).

A host cell, when cultured under appropriate conditions, synthesizes protein that can be

30  subsequently collected from the culture medium (if the host cell secretes it into the medium) or directly
from the host cell producing it (if it is not secreted). The selection of an appropriate host cell will
depend upon various factors, such as desired expression levels, polypeptide modifications that are
desirable or necessary for activity (such as glycosylation or phosphorylation) and ease of folding into
a biologically active molecule.

35 Mammalian cell lines available as hosts for expression are well known in the art and include,
but are not limited to, immortalized cell lines available from the American Type Culture Collection
(ATCC), including but not limited to Chinese hamster ovary (CHO) cells, HelLa cells, baby hamster
kidney (BHK) cells, monkey kidney cells (COS), human hepatocellular carcinoma cells (e.g., Hep G2),
and a number of other cell lines. In certain embodiments, cell lines may be selected through

40  determining which cell lines have high expression levels and constitutively produce antigen binding
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proteins with IL-23 binding properties. In another embodiment, a cell line from the B cell lineage that
does not make its own antibody but has a capacity to make and secrete a heterologous antibody can

be also selected.

Use Of Human IL-23 Antigen Binding Proteins For Diaghostic And Therapeutic
Purposes

Antigen binding proteins are useful for detecting IL-23 in biological samples and identification

10 of cells or tissues that produce IL-23. Antigen binding proteins that specifically bind to IL-23 may be
used in diagnosis and/or treatment of diseases related to IL-23 in a patient in need thereof. For one,
the IL-23 antigen binding proteins can be used in diaghostic assays, e.g., binding assays to detect
and/or quantify IL-23 expressed in blood, serum, cells or tissue. In addition, IL-23 antigen binding
proteins can be used to reduce, inhibit, interfere with or modulate one or more biological activities of

15 IL-23 in a cell or tissue. Thus antigen binding proteins that bind to IL-23 may have therapeutic use in
ameliorating diseases related to IL-23.

Indications

The present invention also relates to the use of IL-23 antigen binding proteins for use in the
prevention or therapeutic treatment of medical disorders, such as those disclosed herein. The IL-23

20 antigen binding proteins are useful to treat a variety of conditions in which IL-23 is associated with or
plays a role in contributing to the underlying disease or disorder or otherwise contributes to a negative
symptom.

Conditions effectively treated by IL-23 antigen binding proteins play a role in the inflammatory
response. Such inflammatory disorders include periodontal disease; lung disorders such as asthma;

25 skin disorders such as psoriasis, atopic dermatitis, contact dermatitis; rheumatic disorders such as
rheumatoid arthritis, progressive systemic sclerosis (scleroderma); systemic lupus erythematosus;
spondyloarthritis including ankylosing spondylitis, psoriatic arthritis, enteropathic arthritis and reactive
arthritis. Also contemplated is uveitis including Vogt-Koyanagi-Harada disease, idiopathic anterior
and posterior uveitis, and uveitis associated with spondyloarthritis. Use of IL-23 antigen binding

30 proteins is also contemplated for the treatment of autoimmune disorders including multiple sclerosis;
autoimmune myocarditis; type 1 diabetes and autoimmune thyroiditis.

Degenerative conditions of the gastrointestinal system are treatable or preventable with IL-23
antigen binding proteins. Such gastrointestinal disorders including inflammatory bowel disease:
Crohn's disease, ulcerative colitis and Celiac disease.

35 Also included are use of IL-23 antigen binding proteins in treatments for graft-versus-host
disease, and complications such as graft rejection, resulting from solid organ transplantation, such as
heart, liver, skin, kidney, lung or other transplants, including bone marrow transplants.

Also provided herein are methods for using IL-23 antigen binding proteins to treat various
oncologic disorders including various forms of cancer including colon, stomach, prostate, renal cell,

40  cervical and ovarian cancers, and lung cancer (SCLC and NSCLC). Also included are solid tumors,

including sarcoma, osteosarcoma, and carcinoma, such as adenocarcinoma and squamous cell
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immunosorbent assay (ELISA) and the radioimmunoassay (RIA).
For diagnostic applications, the antigen binding protein typically will be labeled with a
10 detectable labeling group. Suitable labeling groups include, but are not limited to, the following:
radioisotopes or radionuclides (e.g., °H, "C, ™N, *S, Y, *Tc, ""In, "1, "), fluorescent groups
(e.g., FITC, rhodamine, lanthanide phosphors), enzymatic groups (e.g., horseradish peroxidase, B-
galactosidase, luciferase, alkaline phosphatase), chemiluminescent groups, biotinyl groups, or
predetermined polypeptide epitopes recognized by a secondary reporter (e.g., leucine zipper pair
15 sequences, binding sites for secondary antibodies, metal binding domains, epitope tags). In some
embodiments, the labelling group is coupled to the antigen binding protein via spacer arms of various
lengths to reduce potential steric hindrance. Various methods for labelling proteins are known in the
art and may be used.

Other diagnostic methods are provided for identifying a cell or cells that express IL-23. In a

20 specific embodiment, the antigen binding protein is labeled with a labeling group and the binding of
the labeled antigen binding protein to IL-23 is detected. In a further specific embodiment, the binding
of the antigen binding protein to IL-23 is detected in vivo. In a further specific embodiment, the IL-23
antigen binding protein is isolated and measured using techniques known in the art. See, for
example, Harlow and Lane, 1988, Antibodies: A Laboratory Manual, New York: Cold Spring Harbor

25 (ed. 1991 and periodic supplements); John E. Coligan, ed., 1993, Current Protocols In Immunology
New York: John Wiley & Sons.

Other methods provide for detecting the presence of a test molecule that competes for
binding to IL-23 with the antigen binding proteins provided. An example of one such assay would
involve detecting the amount of free antigen binding protein in a solution containing an amount of IL-

30 23 in the presence or absence of the test molecule. An increase in the amount of free antigen binding
protein (i.e., the antigen binding protein not bound to IL-23) would indicate that the test molecule is
capable of competing for IL-23 binding with the antigen binding protein. In one embodiment, the
antigen binding protein is labeled with a labeling group. Alternatively, the test molecule is labeled and
the amount of free test molecule is monitored in the presence and absence of an antigen binding

35  protein.

Methods Of Treatment: Pharmaceutical Formulations, Routes Of Administration

Pharmaceutical compositions that comprise a therapeutically effective amount of one or a
plurality of the antigen binding proteins and a pharmaceutically acceptable excipient, diluent, carrier,
40 solubilizer, emulsifier, preservative, and/or adjuvant are provided. In addition, methods of treating a

patient by administering such pharmaceutical composition are included. The term "patient” includes
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human patients. The terms “treat” and “treatment” encompass alleviation or prevention of at least one

symptom or other aspect of a disorder, or reduction of disease severity, and the like. The term

“therapeutically effective amount” or “effective amount” refers to the amount of an IL-23 antigen

binding protein determined to produce any therapeutic response in a mammal. Such therapeutically
5 effective amounts are readily ascertained by one of ordinary skill in the art.

An antigen binding protein need not affect a complete cure, or eradicate every symptom or
manifestation of a disease, to constitute a viable therapeutic agent. As is recognized in the pertinent
field, drugs employed as therapeutic agents may reduce the severity of a given disease state, but
need not abolish every manifestation of the disease to be regarded as useful therapeutic agents.

10 Similarly, a prophylactically administered treatment need not be completely effective in preventing the
onset of a condition in order to constitute a viable prophylactic agent. Simply reducing the impact of a
disease (for example, by reducing the number or severity of its symptoms, or by increasing the
effectiveness of another treatment, or by producing another beneficial effect), or reducing the
likelihood that the disease will occur or worsen in a subject, is sufficient. Certain methods provided

15 herein comprise administering to a patient an IL-23 antagonist (such as the antigen binding proteins
disclosed herein) in an amount and for a time sufficient to induce a sustained improvement over
baseline of an indicator that reflects the severity of the particular disorder.

As is understood in the pertinent field, pharmaceutical compositions comprising the molecules
of the invention are administered to a patient in a manner appropriate to the indication.

20 Pharmaceutical compositions may be administered by any suitable technique, including but not
limited to, parenterally, topically, or by inhalation. If injected, the pharmaceutical composition can be
administered, for example, via intra-articular, intravenous, intramuscular, intralesional, intraperitoneal
or subcutaneous routes, by bolus injection, or continuous infusion. Localized administration, e.g. at a
site of disease or injury is contemplated, as are transdermal delivery and sustained release from

25 implants. Delivery by inhalation includes, for example, nasal or oral inhalation, use of a nebulizer,
inhalation of the antagonist in aerosol form, and the like. Other alternatives include eyedrops; oral
preparations including pills, syrups, lozenges or chewing gum; and topical preparations such as
lotions, gels, sprays, and ointments.

Use of antigen binding proteins in ex vivo procedures also is contemplated. For example, a

30 patient’s blood or other bodily fluid may be contacted with an antigen binding protein that binds IL-23
ex vivo. The antigen binding protein may be bound to a suitable insoluble matrix or solid support
material.

Advantageously, antigen binding proteins are administered in the form of a composition
comprising one or more additional components such as a physiologically acceptable carrier, excipient

35 or diluent. Optionally, the composition additionally comprises one or more physiologically active
agents for combination therapy. A pharmaceutical composition may comprise an IL-23 antigen
binding protein together with one or more substances selected from the group consisting of a buffer,
an antioxidant such as ascorbic acid, a low molecular weight polypeptide (such as those having fewer
than 10 amino acids), a protein, an amino acid, a carbohydrate such as glucose, sucrose or dextrins,

40 a chelating agent such as EDTA, glutathione, a stabilizer, and an excipient. Neutral buffered saline or
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in the form of a composition as disclosed above, and may be in one or more vials.

Dosages and the frequency of administration may vary according to such factors as the route
of administration, the particular antigen binding proteins employed, the nature and severity of the
disease to be treated, whether the condition is acute or chronic, and the size and general condition of
the subject. Appropriate dosages can be determined by procedures known in the pertinent art, e.g. in
clinical trials that may involve dose escalation studies.

A typical dosage may range from about 0.1 pg/kg to up to about 30 mg/kg or more,
depending on the factors mentioned above. In specific embodiments, the dosage may range from 0.1
Mg/kg up to about 30 mg/kg, optionally from 1 pg/kg up to about 30 mg/kg, optionally from 10 ug/kg up
to about 10 mg/kg, optionally from about 0.1 mg/kg to 5 mg/kg, or optionally from about 0.3 mg/kg to 3
mg/kg.

Dosing frequency will depend upon the pharmacokinetic parameters of the particular human
IL-23 antigen binding protein in the formulation used. Typically, a clinician administers the
composition until a dosage is reached that achieves the desired effect. The composition may
therefore be administered as a single dose, or as two or more doses (which may or may not contain
the same amount of the desired molecule) over time, or as a continuous infusion via an implantation
device or catheter. Appropriate dosages may be ascertained through use of appropriate dose-
response data. An IL-23 antigen binding protein of the invention may be administered, for example,
once or more than once, e.g., at regular intervals over a period of time. In particular embodiments, an
IL-23 antigen binding protein is administered over a period of at least a month or more, e.g., for one,
two, or three months or even indefinitely. For treating chronic conditions, long-term treatment is
generally most effective. However, for treating acute conditions, administration for shorter periods,
e.g. from one to six weeks, may be sufficient. In general, the antigen binding protein is administered
until the patient manifests a medically relevant degree of improvement over baseline for the chosen
indicator or indicators.

It is contemplated that an IL-23 antigen binding protein be administered to the patient in an
amount and for a time sufficient to induce an improvement, preferably a sustained improvement, in at
least one indicator that reflects the severity of the disorder that is being treated. Various indicators
that reflect the extent of the patient’s iliness, disease or condition may be assessed for determining

whether the amount and time of the treatment is sufficient. Such indicators include, for example,
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3.99 1.17E+06 4. 7E-06 C 2.56 1.36E+06 4. 1E-06 F 2.62 5.69E+05 1.5E-06 L
1.08 3.34E+06 3. 7E-06 G 2. 00 4. 00E+05 8. 1E-07 15 Exanple 4 Structure
Det er m nawoaniwusseeg X- Ray Crystal | ography One way t o detremrmisa@oba4s
structure of . _@éllti body-antigen conplex is by using X-ray 20
crystal | ography, see for exanple, Harlow and Lane Anti bodies: A Laboratory
Manual Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY.
(1990), RindANy rEbiynigddyisdicthors bt diebdtr &véty, kimpleindhas mbaefatded &rthd Bisslder (5 ee
Lupar dus qﬁ& onQ"\F % & 910 iNE!\t, % iﬂ'{provgﬁe(%?is cgr%%:er 8§oj‘_e9§|g‘%inéd1igthg Q%eq:[ Xxﬂbﬁ’é
structure of an | h% Ic—ia conpl'ex has been di sc? osed, (see éyer et al. J
bl Bi ol theotypepvemagb cn)at Ieggiowgsyceasions geRa(fes) DidBCePriPHatiekh dfe 19are3 % th Fab
f r agment smpbveanttidondaligds ddtainimed bi e maysitianaghoobdyainake dhisi setargindboX- raagd on
cryst %l | Q@H@-QWptoms, biopsies, or other test results, and who may also employ questionaires that are
administered to the subject, such as quality-of-life questionaires developed for a given disease.
Particular embodiments of methods and compositions of the invention involve the use of an
IL-23 antigen binding protein and one or more additional IL-23 antagonists, for example, two or more
antigen binding proteins of the invention, or an antigen binding protein of the invention and one or
10 more other IL-23 antagonists. Also provided are IL-23 antigen binding proteins administered alone or
in combination with other agents useful for treating the condition with which the patient is afflicted.
Examples of such agents include both proteinaceous and non-proteinaceous drugs. Such agents
include therapeutic moieties having anti-inflammatory properties (for example, non-steroidal anti-
inflammatory agents, steroids, immunomodulators and/or other cytokine inhibitors such as those that
15 antagonize, for example, IFN-y, GM-CSF, IL-6, IL-8, IL-17, IL-22 and TNFs), or of an IL-23 antigen
binding protein and one or more other treatments (e.g., surgery, ultrasound, or treatment effective to
reduce inflammation). When multiple therapeutics are co-administered, dosages may be adjusted
accordingly, as is recognized or known in the pertinent art. Useful agents that may be combined with
IL-23 antigen binding proteins include those used to treat, for example, Crohn’s disease or ulcerative
20  colitis, such as aminosalicylate (for example, mesalamine), corticosteroids (including predisone),
antibiotics such as metronidazole or ciprofloxacin (or other antibiotics useful for treating, for example,
patients afflicted with fistulas), and immunosuppressives such as azathioprine, 6-mercaptopurine,
methotrexate, tacrolimus and cyclosporine. Such agent(s) may be administered orally or by another
route, for example via suppository or enema. Agents which may be combined with IL-23 binding
25 proteins in treatment of psoriasis include corticosteroids, calcipotriene and other vitamin D derivatives,
acetretin and other retinoic acid derivatives, methotrexate, tacrolimus, and cyclosporine used topically
or systemically. Such agents can be administered simultaneously, consecutively, alternately, or
according to any other regimen that allows the total course of therapy to be effective.
In addition to human patients, IL-23 antigen binding proteins are useful in the treatment of
30 non-human animals, such as domestic pets (dogs, cats, birds, primates, etc.), domestic farm animals
(horses cattle, sheep, pigs, birds, etc). In such instances, an appropriate dose may be determined
according to the animal's body weight. For example, a dose of 0.2-1 mg/kg may be used.
Alternatively, the dose is determined according to the animal's surface area, an exemplary dose
ranging from 0.1-20 mg/m2, or more preferably, from 5-12 mg/m2. For small animals, such as dogs or
35 cats, a suitable dose is 0.4 mg/kg. IL-23 antigen binding protein (preferably constructed from genes
derived from the recipient species) is administered by injection or other suitable route one or more
times per week until the animal's condition is improved, or it may be administered indefinitely.
The following examples, including the experiments conducted and the results achieved, are
provided for illustrative purposes only and are not to be construed as limiting the scope of the

40  appended claims.
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Protein for crystallization A reconbinantly derived human |L-23 heterodi ner
was used for the crystallization studies 30 (see Beyer et al., supra). The
sequence WO 20hiesbeonran pl9 subunit conprised of residuesPROABIA0OFHNSEQ | D
NO 145, {%g sequence of SEQ ID NGO 154 and a C-termnal 6-H s tag
SEQ I D Né % he sequence of the human p40 subunit was nmutated from
asparagi ne to glutamne at position 222 of SEQ ID NO 147 in order to
prevent glycosylation at this siteekRmpets et al., supra).

Fabs derived from Antibody B and Antibody E were expressed on an |gGl
scaffold that 35incorporated a caspase cl eavage site. The Fabs were
processed by means of protease cl edafele1 Wb 2011/ 056600PCT/ US2010/ 054148
A-1529- WO PCT Conpl ex f or maenepatioaotiHonadt-as Anti@tiiesn The

| L- 23<Ant i body B Fab corrpl ex was made by mxing a 2X nolar excess of the
Anti body B Fa th eter d ner i 3 descri e. The
Complox wns. pAFIHPE b o BibE e, Ssie FotmP S M ERRE: § SAB0 ST B eas

Ant i body "Bnecidhalanibodienbeiieqoaiizechng dnhibil Patingyhymanflio?3 gotiyity walld Spgrapgineman the

| L-23- Anbi h)lﬁ&’éhtl@dl@ﬁbb@@ﬂf@hi&é(arﬁhﬁMﬁﬁt&édehﬂZﬁﬂwt tyhofoldgold IHep @6t darotrecdgffed’EG
8000. muri e(;l;gaq % 23- Antibody E Fab conpl ex was made by m xing a 2X nol ar
excess of 'th ntibody E Fab with the human heterodineric |L-23 described
abovd? The coﬁﬁlbé‘;&esv\)é(%re rEeFs & derosrdicnfnd coBReRERTRCR Y SRR T mae dofHi ng to
manuf act wbteinédsfranmBinranctdnacys-ded\en aleriirits@ile MO Cs)J exra, thdBTATENfpraseliaporte O

conpl ex \%@s?a%tdgé?:ﬂberdrb%@%ed-lu%ﬁ hnoﬁ’dﬂﬁ@é@er%Qso@i%g|fr)6§u%%}f6r@¥aﬁb|&d&@n&6%@brneells

Fol | owi n tr eat nent ch i on
chr omat OQPARRY Y BrPRBUR "aietie SRl Noay Cesasllt kbl SRl Rt o B 8% 3 s

mg/ m foNO@Pys/@ralgpmez%ﬂ ttmvltuwgeﬂqnm%wmtwnﬁ?@dw ESFEP ngohpremer st @9 i zed in
0. 1 NISTr ing/mpHor&. &ays @.R2MVIemgne Sibumteoard seum ddniieREReA0 Ovonls Datathen

col | ecti QRsARd,Es Cvﬁ?EHé ?ongﬁédet{y'"@t.ﬂmﬁﬁaio‘ﬂ"\mthhhuman CDLL(Iﬂ.l ﬁﬁ%/f%ﬂtférbaqd%dlﬁonlz ?‘JPa

crystals grew in ace roug I ons a=7
b=71. 27, "ew30FPAF-AMUsL MeRCograrrrtrItans 23 d-52 anLr@gerdt T A S'Piﬁee IL 23-
Ant i body uBedria Betgrning gtewmeunwatiL-42d70 Rkh§ysewl Moodagelisr\p| 6E8 (aBivsciericedh Sérhe

program %8@)@%412/2%1@ (@éysﬁéﬁiss eThe@’TﬂngLﬁlmﬁasggssaf/ RIspddbO8I-P5 and not

gg%s?)%l Lgc?{l]_alahﬁto frlei a’lg%%ﬁ t"ﬁ‘ rﬁf:aer eBaess:!\élocloulg:E)g Pse% with gru e suger{u?,t'an?s tg) ss)
sear ch mﬁ‘d@ actiiye pFeguse He thel NI Fels @FS@YI ¢RCrps dglow. atge ARTVE JuEg Jiatd 9’51’% domai n
was used sasrratssesdscduritadeihg aleepiafgitt doeinnliolBdedsit dideastylusikardh@bk@grdeiyai n

sol uti onca‘ohegﬁpat.o@wasadmnmﬁéms.ﬁ&g}ﬁt%@gpeq.ﬁm@Aw@@sa&@é& as a search nodel . The
conpl ete structure_was i nproved with [()e rounds’ of nodel building with

Quanta and ref i‘erl%%‘?‘?ta“{}\ﬁofjhs%?ﬁ%atf‘%? Wﬁrﬁé‘fso teé d ggast recopinznicyrer AN dgt D B oI
Or ystal | @gd [ecdi@@nt GagiRigoss (cye) ILISR M)STAT-luciferase Bhsi.a A ths ahidbdigsstestest ot ei n

at onms  Weryt @&%&éﬂél)atnﬂudutédsrieébgwbﬁwm hpmgnenm E’MMf 6 0pdsa iiboMMed- recddhBedPyNOL
< aphl CS cé% tgglnhlﬁ?éfj na([N thurh @93) Récto%n ition an m lee IrhW%ItIO{‘I H%Necotr’r}‘kl)lnantNY%;n Am no

aci ds were one a ere red
di st ance ¥ ?Fr‘é%SH@I Riedigyve <I>fe“°;f)%r telqte t%)f%‘t’@it'ﬁ” afB’GB@B'ﬁtGdWibégn @’f”aﬁﬁéu")\a” B: C and
D hel i ce30fAst merLQmeREBmA afd 18,-02 hevdnatod aupethatatst the cBmpletbip diyhibBed-ab

i ncl %e Aéclaﬁ%l) héﬁt 'h@rﬁé M%§ &ﬁy ﬁgﬁof %o@@laht%oéléséo el &ﬁn L;'tgérnatﬁ;e m@rlnér?(lﬂé%s' dues
119- 134 and D hel i x residues, 154- N? egi ons

of i it or dBCEGHNHEE HE' [HeoBEH 8 LD BN BOURG-TE" 1478 151t PHGY B vab
i ncl ude rebprdharsctetizetionn 5er 46- GLu58, G ull2-d ul23 and Prol55- Phel63 of SEQ
| D NO 145. 35 1L-23p19 subunit am no acid resi dues with atons 4 A or |ess
fromthe Antibody B Fab include SeE%Q LAE} H s48, Pro49, Leu50, His53,
Met 54, Asp55, Glu58, Proll3, Serll Iﬂe 5, Leu116 Prol120, VallZ2il,
Trpl58, Leul59, Leul60, Argl62 afenobRerldssay$ SEQ ID NO : 145. IL-23pl9 anino
acid residues with atons between 4 A and 5 A fromthe Antibody B Fab
i nclude Val 51, ﬁrAgE,,]c,fe,gsygng Asp118 Ser119, G nl23, Prol55 of SEQ ID
NGO 145. 40l L- 23 40 subu am no acid residues with atons 4 A or |less from
the Antibody Rr Viel 'h&%b”’éﬂsl}sf%‘?m%ma“‘:u@?ptf@%d&ig”%“e@%@ 2 24 Y2 o
2011/ 056 GOYPERTAR2.(BLO A¥E2 114 is assay, cells transfected with a STAT/luciferase reporter gene are

40 used to assess the ability of the IL-23 antibodies to inhibit IL-23-induced bioactivity.
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A- 1529- WO PCT The Anti body B Fab heavy chain am no acid residues
wth atonms 4 A or less fromthe IL-23 heterodi ner include Gly32, Gly33,
Tyr 34, TywB2p11Hse@®d, Asn58, Thr59, Tyr60, Lys66, Argl0lpCELBI@A/0543hel03,
Tyr104 ar)\d15'£ 1of SEQ I D NO 46. The Anti body B Fab heavy chain am no
acid resi dues Wth atonms 5 A fromthe |L-23 heterodiner include Ser31,
Gly32, Gly33, Tyr34, Tyr35, Hisb4, 5er56, 5Asn58, Thr59, Tyr60, Lys66,
Ar 9101 Gly 102hind2b@id03er oTe}W wée@&@&@’}i’u%@@LCB% r%@)r{a@ ﬂ?@sléfﬁly transfected wilthe

Ant I bOdyﬁﬁF?‘uglferéég h& oﬁ?%va@ﬁ‘E' n goe!ngbge %f%u%§alglcﬁlm g@g&om%e %%f;Sf rom

| L-23 hetero
AI a91 ASHdions sfingzat JBRpeim) @H’dgqb}“i@b@at%? @ECT IhWND‘Ll% (p"?PPéatRﬂt”Peﬂlﬁ?ﬂys B Fab
| i ght chaleserilgentiinbxaapied! ) tseidetue San wdll aat ooreerBrasonfaf @ mp/trhend ibeuBBechatreamodi nmer

i ncl qu @ﬁp’égturesﬁr 35120 rI Hﬁgsz Thgyrﬁﬂs%ntlﬁlﬁ@f@cteoséflssgre a@c?eﬁ%@x 15@%@@ o an%Bl
Asn92, 105er 93 - 23- Ant i body

£ Fab’ corvEx o) Sful e g PEAeR 1 RO 33 S JAGS e PN PE. BB
di nensi onsedssty. 160y LNt THa 59is baffeP @A 8). (BlomAgaa Niddishinf isemmsin)tad ra8mBenfberagsoiout i on.
The IL-23 rﬁﬂ&tésboﬂ%/y ﬁcr%f?t@rs GPBR! Pﬁsgte% 5&6%5% g oBQR| %Blevaq’&i]g Ben %QluﬁcéﬂugrﬁrGlo

repl acenent with t rog ram ser ﬁ? 4, supra) using the -
structuré“c'feé"f‘f‘eéhtis rﬁ% )}OWFQF‘ BB goAHMICMEAd an anti body constant domain as
t he tllree 15Swutidicd pmdysis ear shperfoded ssinga@raph®se PRISHIotvkroe €3raphiRed Sadtwpleet e

struct ur 988, dATPRAVRWbE Bipadddiap e nfeahnetsndald dem@h( i1 di ng with QJanta
and refinenent with

(

constant domal Pk Was" f’%ﬁ‘F ﬁﬁ'tj 'E%$ a@ﬁ@‘g'*f Ff??l”t'yraé‘glcﬂ%@etgli( PUB‘feﬂ@t'va)l&ém?rbﬁvery
poor el e@BigdncedensT/ugifefase reporiet ingotosé dapersientt irangsr dbesmibodkralse egitingndbf
|2 (r)lt er act icompl@aly tith@itdd-redSRns HidhERI {rhu) d@ﬁ% laﬁdg@éior\ﬂﬂg@ht bﬂggdynb;dmtise mgﬁl lrolodxéSE

Fab :1 n I S5 ull2-Vvalil and Trpl56-Phel
of SE(S %L%ggisr%%éjﬁo%l S'Fbgfggﬁﬁgr{?‘?%o acid residues with atons 4 A or
| ess fromthe Antibody E Fab |ncI ude 5er46, Alad7, Hi s48, Pro49, Leu50,
G ull2, Proll3, Ser1l14, Leullb5, Leull6, Proll7, Aspll8, Ser119, Prol20,
Trpl56, Leul59aBLees 1débicdithedthiel Geh)@biussEsd l-23 dNGbodkd b.thd TAZ IR tdasamkdag. aci d
residues with atons between 4 A and 5 A fromthe Antibody E Fab include
Hi s53 of| SEQ | D NOnbfhe hund® | L123p40na4is0 aci d resi dypswist h atons 4 A or
|l ess framthe Antibody E Fab inpclude Lys121, Gu 122, Prol23 and|Asn 125 of
SEQ 1D NQhndgblyy | icari-sn TPReARI bl By Fdlkcpeayy GBALBHAT N0 RBdL fesi dues

ity W ¢!

w th atans |l ess fromthe I'L-23 heterodi ner i ncl ude|Gly26, |Phe27,

Thr 28, $er31, Ty } 9, Ty1 er 04, Ser pIl06, Tyrig7, and
Prol08 of SEQ I D {ﬁld@ he Ant }%ﬁﬁ%ng ab heavj?’%ﬁglgn am ﬁo aci @ residues
with 30 atonms B A Trom[he 4231 rrodi mer 1 Giy26, Phe27,
Thr 28, $é& 30, Se?%fﬁ Ty éz, Trp%%”’éeﬁ/ Tyr 59, 1%&?8?0 TVr 102, | Thr 103,

Ser 104, [Ser165; J.UU, |y| 167 atd—Pra168 SE \_f B Nu 31 The

Ant i body € Fab 10@'Ht31cha?n ami h81'4E94 1 8si dues \ATPHBRtoms |4 A or |l ess from
t he | L- 23—heterpdirer—heludeN-a3t—Ghy32—PH33—Asp34 154 Gly 52,
Asn55, L\Ws68, an@+Fyr9o3|8f SEQ|INT+-¥5 N& 1. The 1,&f41’t/1750dy B3Fab |ight chain
am no agid resifdues with atons!5 A fromthe |L-23 heterodiiner ing¢l ude
Thr29, AE31, GL¥#B2:52Tyf 33, Asp34R+-Fr5B, Gly52,1888885, Ly§68, Tyr93, and
Trpl00 af SEQ | NO 1. 40 WO 2011/ 056600PCT/ US2010/ 054148 A-1529- \WO- PCT
Exanpl e | Det efga+nat i onsof | Lq28~+Antsi bady Conplass+Cont acl 4Resi dyes t hrough
Sol vent [Accessible Surface Area Differences 5The residue|contacts in the
par at ope d t he ppigsiol of st he anbsdandys tilBat recogmhzaess t he|gntigen) and the
portion |of the pntigen that it |binds bgund by tlhe paratopé in a human

| L- 23- Aty body Bidatsscompl ex andsd.piga human | L-|23,Ank4body ,E Fab [conpl ex
wer e detler mi ned| usi ng sol vent accessablle surface area di fferences. The

sol vent [gccessi surface area [ at,i ons wer formed using Mol ecul ar
Oper at i rg Envir oindr%gz# (Ctnhem cal 3%%@“ tr?g G oup, 6%R/b(rgl‘t&r eal | gQJebec). 10The
sol vent [accessi %g‘:gurh € ar eq é:l frerences of /e?toarat ope residues in the
| L-23- Anti body | ex W&F&Ccal ¢dl at ed b)ﬁg ting the Antibody B Fab

S
p

resi dueg_as thedesirediset— e structurat—nfor IIblLI on oftarned]i n Exanpl e
4 for the 1 L- 23t Kitthody®B Fab| 8Pl ex |Was used Hid'% he redidue sol vent
accessi bte—surface—-area-of theamno—-actd restdues—of the-Antibedy B Fab in

the presence of the |IL-23 heterodi ner were cal cul ated and represent the

"pbound areas" for the set.
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15The resi due sol vent accessible surface area of each of the Anti body B Fab
residues in the absence of the IL-23 antigen were cal cul ated and represent

t he "freewanenwSe@h t he set. The "bound areas" werasthensaubtract ed
fromthe A 55?-%0@15&35" resulting in the "sol vent exposed surface area

di fference or each residue in the set. The Anti body B Fab resi dues that
had no change in surface area, or a zero difference, had no contact with
t he resi[gues of Ihe P3 anti gen —20 when conpl exgd. The[anti body B Fab

L- I’
resi dueq that hpd a/'8|8i fteérence|value O wer e [consi der ed t30 be iln

L

si gni fi gant——con Oh(it 1vvit T_TESI u'mA-:'b,+ T te =23 jant T gen sugh that |t hese

Ant i body M Fab ;¥ Hues|fere af *Pé8st p&rti ally @ﬂ'corrpl et 8l y oc¢l uded when
t he Antipedy—BFab—was—bound—to—huran—tt-23—Fhis—set—of—Antiboedy B Fab
resi dueq Make up3®'te'®*covered patxkh", tHe resi di@8 involved in the

st ruct urle—ef—t-heinterface—when—-Anti-body B Fab- s boundtohumwan'| L- 23, see
Tables 10 and 11. The 25 Antibody B Fab residues in this covered patch may

not be involved in binding interactions with residues of the IL-23 antigen,
but mutation BYNKFR!3FHgl e residue within the covered patch coul d introduce
energetic dif ftexr gowedhat Raad astsudndhatungd &der celtretoliiduch ergresfionteftrrdiotnnBtdRab t o
hurr;aﬂ | Lcgdkine¥Vdubh éshr?er%&ﬁ]e{RtFN?)n I0khis Bydad huma ﬂ)rj[r’r%fy rtghm kmkme@sar@%&@cat ed
in regi 0 nt.i [ eav i NS, ese
Fosi does v yBRBgbhE AR pAAble hiRbor a0 BR0 LMERISORRSIGIET ) | e
30Ant i bodtvBrecamor i durdser?-bed in Exanpl e 4. Table 10 Sol vent Accessibility
Surface Area DkkéBrensesdffom nimnpibadsn dnéralkia héggimMe selhaibm(NReG thoticAH® Nunber

Resi due RaghlipRke Ko RACpLmePRKEER 1 %58 @é’ré tare 16 e S igrenre (A2)
Ser32 56]‘%?0 éﬁs ?O%S%Ea?%ov%%rs%;&mélgb'm]ﬁle?g rﬁé‘a(l)unguﬁ)glgmengtédowimyrggo%b%grl;téh%mgno 'IL?Z Alas8
10  (10ng/ml, R&D Systems, Minneapolis, MN), to a final volume of 10ml/well. Cells are cultured for 7

days at 37°C, 5% CO,. The IL-2-activated NK cells are then stimulated with rhulL-23 or cyno IL-23
(10 ng/ml) and recombinant human IL-18 (20ng/ml, R&D Systems, Minneapolis, MN) in the presence
of serial dilutions (11 points of 1:3 serial dilutions starting at 3ug/ml) of IL-23 antibodies for 24 hours.
IFNy levels are measured in the supernatant by IFNy ELISA (R&D Systems, Minneapolis, MN)
15 according to manufacturer’s instructions.
Statistical analysis can be performed using GraphPad PRISM software. Results can be
expressed as the mean + standard deviation (SD).
As seen in TABLE 6, all antibodies potently inhibited rhulL-23 and cyno IL-23-induced IFNy
expression in NK cells in a dose dependent manner. The antibodies all had ICs, values in the
20 picomolar range. The assay was performed on a subset of antibodies using native human IL-23
(30ug/ml, preparation method is described in Example 1) and rhulL-18 (40 ng/ml, R&D Systems) and
yielded the results shown in TABLE 6. Consistent with the selection for IL-23 specific antibodies,
these anti-IL-23 antibodies had no effect on IL-12 stimulated IFNy production in NK cells using the
assay described above, whereas an IL-12p35 specific neutralizing antibody, mAb219 (R&D Systems,

25 Minneapolis, MN) potently inhibited recombinant human IL-12.

TABLE 6. Table of mean IC5, (pM) values for IL-23 antibodies in the NK cell assay.

Native hulL-23 rhulL-23 Cyno IL-23
antibody | IC5+/-SD | Repeats | IC5+/-SD Repeats | IC5+/-SD Repeats
A 42+/-12 2 31+/-21 2
B 85+/-30 |2 48+/-30 3 19+/-8 2
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Ala50 20.3 WO 2011/ 056600PCT/ US2010/ 054148 A- 1529- WO PCT 5er 68 5er52 43.6
5er69 5er53 38.9 5er72 5er56 19.1 Asnll10 Asn92 34.0 Phel35 Phe94 51.4

Tabl e 11 Wolzoamtsesdocessi bility Surface Area DifferencespConsgomiobody B Fab
Heavy Chaifi,8Resj due AHO Number Residue Positioin SEQ ID NG 46

Cc 32+/-19 4 29+/-16 2
D 37+-21 2 29+/-19 2
E 158+/-50 | 2 57+-14 3 21+/-3 2
F 25+/-15 2 21+/-17 2
G 162+/-72 | 2 45+/-30 3 23+/-8 2
H 29+/-28 2 33+/-17 2
| 69 1 52 1
J 4+/-3 2 5+/-3 2
K 7+/-2 2 8+/-6 2
L 3+/-1 2 4+/-1 2
M 8 1 12 1

¢) Human Whole Blood Assay
Human whole blood is collected from multiple healthy donors using Refludan® (Bayer
Pittsburgh, PA) as an anti-coagulant. The final concentration of Refludan® in whole blood is 10 pg/m.
5 A stimulation mixture of rhulL-23 or cyno IL-23 (final concentration 1 ng/ml) + rhulL-18 (final
concentration 20 ng/ml) + rhulL-2 (final concentration 5 ng/ml) in RPMI 1640 + 10% FBS, is added to
a 96 well plate, final volume 20 pl/well. Serially diluted IL-23 antibodies (11 points of 1:3 serial
dilutions starting from 3ug/ml) are added at 20ul/well and incubated with the stimulation mixture for 30
minutes at room temperature. Whole blood is then added (120 pl/well) and the final volume adjusted
10 to 200 pl/well with RPMI 1640 + 10% FBS. The final concentration of whole blood is 60%. The plates
are incubated for 24 hours at 37°C, 5% CO,. Cell free supernatants are harvested and IFNy levels
are measured from the supernatants by IFNy ELISA (R&D Systems) according to manufacturer's
instructions.
Statistical analysis can be performed using GraphPad PRISM software. Results can be
15  expressed as the mean + standard deviation (SD).
As seen in TABLE 7, all antibodies potently inhibited rhullL-23-induced and cyno-IL-23-
induced IFNy expression in whole blood cells in a dose dependent manner. The antibodies all had

IC50 values in the picomolar range.

20
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Sol vent exposed surface area difference (A2) 5er33 Ser31 18.2 Gly34 Gly32
49.5 Gly38 Gly33 33.8 Tyr39 Tyr34 51.4 Tyr40 Tyr35 30.7 Hi s59 Hi s54 29.5
Asn67 AsmnsB 260/0866Dhr 68 Thr 59 26.0 PCT/US2010/054148

A-1529-WO-PCT

TABLE 7. Table of mean IC5, (pM) values for IL-23 antibodies in the IFNy human whole blood

assay
rhulL-23 Cyno IL-23

antibody IC5+/-SD Repeats | IC5+/-SD Repeats

B 117+/-94 7 161+/-95 6

E 29+/-8 3 54+/-33 3

G 53+/-13 3 93+/-44 3

F 66+/-13 3 166+/-189 3

D 88+/-6 3 110+/-14 3

Cc 97+/-31 3 186+/-194 3

5  d)IL-22 assay
It is known that IL-23 is a potent inducer of proinflammatory cytokines. IL-23 acts on
activated and memory T cells and promotes the survival and expansion of Th17 cells which produce
proinflammatory cytokines including IL-22. In this assay, human whole blood is used to assess the
ability of the IL-23 antibodies to inhibit IL-23-induced IL-22 production.

10 A whole blood assay is conducted in the same manner as described above with the
modification of using rhulL-23 or cynolL-23 at 1ng/ml and rhulL-18 at 10ng/ml to induce IL-22
production. IL-22 concentration is determined by IL-22 ELISA (R&D Systems, Minneapolis, MN).

As seen in TABLE 8, the antibodies potently inhibited rhulL-23-induced and cyno IL-23-
induced IL-22 production in whole blood cells in a dose dependent manner. The antibodies all had

15 ICs0 values in the picomolar range.

TABLE 8. Table of mean ICs, (pM) values for IL-23 antibodies in the IL-22 human whole

blood assay
rhulL-23 Cyno IL-23
antibody IC5+/-SD Repeats | IC5+/-SD Repeats
B 117+/-68 4 113+/-65 3
E 87+/-109 3 56+/-60 3
G 83+/-59 3 66+/-45 3
20 Example 3

Determining the Equilibrium Dissociation Constant (Kp) for anti-IL-23 Antibodies

Using KinExA Technology

Binding affinity of rhulL-23 to IL-23 antibodies is evaluated using a kinetic exclusion assay
25 (KinExA assay, Sapidyne Instruments, Inc., Boise, ID). Normal human serum (NHS)-activated
Sepharose 4 fast flow beads (Amersham Biosciences, part of GE Healthcare, Uppsala, Sweden), are

pre-coated with rhulL-23 and blocked with 1m Tris buffer with 10mg/mL BSA. 50pM of IL-23 antibody
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TABLE 9 Table of Kp (pM), K, (1/MS) and Kz (1/s) rates

Antibody KD (pM) Kon (1/MS) Koff (1/s)
E 0.131 9.12E+05 1.4E-07
D 0.126 1.72E+06 2.2E-07
B 3.99 1.17E+06 4.7E-06
C 2.56 1.36E+06 4.1E-06
F 2.62 5.69E+05 1.5E-06
L 1.08 3.34E+06 3.7E-06
G 2.00 4.00E+05 8.1E-07
15
Example 4

Structure Determination using X-Ray Crystallography

One way to determine the structure of an antibody-antigen complex is by using X-ray

20 crystallography, see for example, Harlow and Lane Antibodies: A Laboratory Manual Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1990), p.23. The crystal structure of IL-23 has

been determined, (see Lupardus and Garcia, J Mol Biol, 2008, 382: 931-941) and the crystal structure

of an IL-23/Fab complex has been disclosed, (see Beyer et al. J Mol Biol, 2008. 382(4): 942-55).
Structural determination of IL-23 with Fab fragments of antibodies claimed herein was obtained using

25  X-ray crystallography.

Protein for crystallization

A recombinantly derived human IL-23 heterodimer was used for the crystallization studies
30  (see Beyer et al., supra). The sequence of the human p19 subunit comprised of residues 20-189 of
SEQ ID NO: 145, the signhal sequence of SEQ ID NO:154 and a C-terminal 6-His tag SEQ ID NO:155.
The sequence of the human p40 subunit was mutated from asparagine to glutamine at position 222 of
SEQ ID NO:147 in order to prevent glycosylation at this site (Beyer, et al., supra).
Fabs derived from Antibody B and Antibody E were expressed on an IgG1 scaffold that

35 incorporated a caspase cleavage site. The Fabs were processed by means of protease cleavage.
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Tabl e 12 Sol vent Accessibility Surface Area Differences for Antibody E Fab
Li ght Chai n Resi due AHO Nunmber Residue Position SEQ ID NO 1 Sol vent exposed
surface aweaodidfsé@nence (A2) Ala33 Ala31l 11.6 Gly34 GlyPeTAB2@100y4139 Tyr 33
47.2 Asp40 AspRd36-8 Tyr57 Tyr51 16.1 Gly58 Gly52 11.1

Complex formation and crystallization

The IL-23-Antibody B Fab complex was made by mixing a 2X molar excess of the Antibody B
Fab with the human heterodimeric IL-23 described above. The complex was purified by size
5 exclusion chromatography to remove excess Antibody B Fab and concentrated to ~12 mg/ml for

crystallization. The IL-23- Antibody B Fab complex crystallized in 0.1 M Hepes pH 7, 8% PEG 8000.
The IL-23-Antibody E Fab complex was made by mixing a 2X molar excess of the Antibody E
Fab with the human heterodimeric IL-23 described above. The complex was methylated using a JBS
Methylation Kit according to manufacturer's instructions (Jena Bioscience, Jena, Germany). The
10 complex was then treated with PNGase to deglycosylate the protein. Following these treatments, the
complex was purified by size exclusion chromatography to remove excess Antibody E Fab and
concentrated to 13.5 mg/ml for crystallization. The IL-23-Antibody E Fab complex crystallized in 0.1

M Tris pH 8.5, 0.2 M magnesium chloride, 15% PEG 4000.

15 Data collection and structure determination

IL-23-Antibody B Fab crystals grew in the P2, space group with unit cell dimensions a=70.93,
b=71.27, c=107.37 A, B=104.98° and diffract to 2.0 A resolution. The IL-23- Antibody B Fab structure
was solved by molecular replacement with the program MOLREP (CCP4, The CCP4 suite: programs

20  for protein crystallography. Acta Crystallogr D Biol Crystallogr, 1994. 50(Pt 5): p. 760-3) using the IL-
23 structure (Beyer et al. supra) as the starting search model. Keeping the IL-23 solution fixed, an
antibody variable domain was used as a search model. Keeping the IL-23-antibody variable domain
solution fixed, an antibody constant domain was used as a search model. The complete structure
was improved with multiple rounds of model building with Quanta and refinement with cnx (Brunger, et

25 al., Acta Crystallogr D Biol Crystallogr, 1998, 54(Pt 5): p. 905-21).

Distances between protein atoms were calculated using the program PyMOL (DeLano, W.L.
The PyMOL Graphics System. Palo Alto, 2002) (Schrodinger, LLC; New York, NY)). Amino acids
were chosen if at least one atom was located within the required distance threshold to the partner
protein.

30 Boundaries of the A, B, C and D helices of the p19 subunit of IL-23 when bound to the
Antibody B Fab include A helix residues 28-47, B helix residues 86-105, C helix residues 119-134 and
D helix residues 154-187 of SEQ ID NO:145.

The regions of interaction on the IL-23p19 subunit when bound to the Antibody B Fab include
residues within Ser46-Glu58, Glu112-Glu123 and Pro155-Phe163 of SEQ ID NO:145.

35 IL-23p19 subunit amino acid residues with atoms 4 A or less from the Antibody B Fab include
Serd6, Alad7, His48, Pro49, Leu50, His53, Met54, Asp55, Glu58, Pro113, Ser114, Leu115, Leu116,
Pro120, Val121, Trp156, Leu159, Leu160, Arg162 and Phe163 of SEQ ID NO :145. IL-23p19 amino
acid residues with atoms between 4 A and 5 A from the Antibody B Fab include Val51, Arg57,
Glu112, Asp118, Ser119, GIn123, Pro155 of SEQ ID NO:145.

40 IL-23p40 subunit amino acid residues with atoms 4 A or less from the Antibody B Fab include
Glu 122 and Lys 124 of SEQ ID NO:147.

56



Asn69 Asn55 29.4 Lys82 Lys68 20.1 Tyr109 Tyr93 27.3 5er 135 5er98 11.3

Tabl e 13 Sol vent Accessibility Surface Area Differences for Antibody E Fab
Heavy Chawo 2ra#iséase AHO Nunber Resi due Position SEQ | D ROras2@olosang
exposed surface garea difference (A2) Gnl Gnl 41.1 Gly27 Gly26 24.6

The Antibody B Fab heavy chain amino acid residues with atoms 4 A or less from the IL-23
heterodimer include Gly32, Gly33, Tyr34, Tyr35, His54, Asn58, Thr59, Tyr60, Lys66, Arg101, Gly102,
Phe103, Tyr104 and Tyr105 of SEQ ID NO:46. The Antibody B Fab heavy chain amino acid residues
with atoms < 5 A from the IL-23 heterodimer include Ser31, Gly32, Gly33, Tyr34, Tyr35, His54, Ser56,

5  Asnb8, Thrb9, Tyr60, Lys66, Arg101, Gly102, Phe103, Tyr104 and Tyr105 of SEQ ID NO:46.

The Antibody B Fab light chain amino acid residues with atoms 4 A or less from the IL-23
heterodimer include Ser30, Ser31, Trp32, Tyrd9, Ser52, Ser53, Ala91, Asn92, Ser93, Phe94, and
Phe96 of SEQ ID NO:15. The Antibody B Fab light chain amino acid residues with atoms < 5 A from
the IL-23 heterodimer include Ser30, Ser31, Trp32, Tyr49, Ala50, Ser52, Ser53, Ser56, Ala91, Asn92,

10  Ser93, Phe94, and Phe96 of SEQ ID NO:15

The IL-23-Antibody E Fab complex crystals grew in the P222, space group with unit cell
dimensions a=61.60, b=97.59, c=223.95 A and diffract to 3.5 A resolution. The IL-23-Antibody E Fab
complex structure was solved by molecular replacement with the program Phaser (CCP4, supra)
using the IL-23 structure, an antibody variable domain, and an antibody constant domain as the three

15 starting search models, as described above. The complete structure was improved with multiple
rounds of model building with Quanta and refinement with cnx (Brunger, et al., supra). The Antibody
E Fab constant domain was left out of the final refined structure due to very poor electron density for
that portion of the protein.

The regions of interaction on the IL-23p19 subunit identified when bound to the Antibody E

20 Fab include residues within Ser46-His53, Glu112-Val120 and Trp156-Phe163 of SEQ ID NO:145.

IL-23p19 amino acid residues with atoms 4 A or less from the Antibody E Fab include Ser46,
Ala47, His48, Pro49, Leu50, Glu112, Pro113, Ser114, Leu115, Leu116, Pro117, Asp118, Ser119,
Pro120, Trp156, Leu159, Leu160 and Phe163 of SEQ ID NO: 145. IL-23p19 amino acid residues
with atoms between 4 A and 5 A from the Antibody E Fab include His53 of SEQ ID NO:145.

25 IL-23p40 amino acid residues with atoms 4 A or less from the Antibody E Fab include Lys121,
Glu 122, Pro123 and Asn 125 of SEQ ID NO:147.

The Antibody E Fab heavy chain amino acid residues with atoms 4 A or less from the IL-23
heterodimer include Gly26, Phe27, Thr28, Ser31, Tyr53, Tyr59, Tyr102, Ser104, Ser105, Trp106,
Tyr107, and Pro108 of SEQ ID NO:31. The Antibody E Fab heavy chain amino acid residues with

30 atoms < 5 A from the IL-23 heterodimer include Gin1, Gly26, Phe27, Thr28, Ser30, Ser31, Tyr32,
Trp52, Tyr53, Tyr59, Arg100, Tyr102, Thr103, Ser104, Ser105, Trp106, Tyr107, and Pro108 of SEQ
ID NO:31.

The Antibody E Fab light chain amino acid residues with atoms 4 A or less from the IL-23

heterodimer include Ala31, Gly32, Tyr33, Asp34, Tyr51, Gly52, Asn55, Lys68, and Tyr93 of SEQ ID

35 NO:1. The Antibody B Fab light chain amino acid residues with atoms < 5 A from the IL-23
heterodimer include Thr29, Ala31, Gly32, Tyr33, Asp34, Tyr51, Gly52, Asn55, Lys68, Tyr93, and
Trp100 of SEQ ID NO:1.

40
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Example 5
Determination of IL-23-Antibody Complex Contact Residues through Solvent Accessible

Surface Area Differences

5 The residue contacts in the paratope (the portion of the antibody that recognizes the antigen)
and the portion of the antigen that it binds bound by the paratope in a human IL-23-Antibody B Fab
complex and in a human IL-23-Antibody E Fab complex were determined using solvent accessable
surface area differences. The solvent accessible surface area calculations were performed using
Molecular Operating Environment (Chemical Computing Group, Montreal, Quebec).

10 The solvent accessible surface area differences of the paratope residues in the IL-23-
Antibody B Fab complex were calculated by setting the Antibody B Fab residues as the desired set.
The structural information obtained in Example 4 for the IL-23-Antibody B Fab complex was used and
the residue solvent accessible surface area of the amino acid residues of the Antibody B Fab in the
presence of the IL-23 heterodimer were calculated and represent the “bound areas” for the set.

15 The residue solvent accessible surface area of each of the Antibody B Fab residues in the
absence of the IL-23 antigen were calculated and represent the “free areas” of the set.

The “bound areas” were then subtracted from the “free areas” resulting in the “solvent
exposed surface area difference” for each residue in the set. The Antibody B Fab residues that had
no change in surface area, or a zero difference, had no contact with the residues of the IL-23 antigen

20  when complexed. The Antibody B Fab residues that had a difference value 210 A? were considered
to be in significant contact with residues in the IL-23 antigen such that these Antibody B Fab residues
were at least partially to completely occluded when the Antibody B Fab was bound to human IL-23.
This set of Antibody B Fab residues make up the “covered patch”, the residues involved in the
structure of the interface when Antibody B Fab is bound to human IL-23, see Tables 10 and 11. The

25 Antibody B Fab residues in this covered patch may not be involved in binding interactions with
residues of the IL-23 antigen, but mutation of any single residue within the covered patch could
introduce energetic differences that would impact the binding of Antibody B Fab to human IL-23. With
the exception of Tyr49, all of the residues are located in the CDR regions of the Antibody B Fab light
and heavy chains. These residues were also within 5A or less of the 11-23 antigen when bound to the

30  Antibody B Fab, as described in Example 4.

Table 10 Solvent Accessibility Surface Area Differences for Antibody B Fab Light Chain

Residue Residue Position Solvent exposed surface area
AHO Number SEQ ID NO:15 difference (A%)
Ser32 Ser30 449
Ser33 Ser31 411
Trp40 Trp32 79.0
Tyr57 Tyr49 40.7
Ala58 Ala50 20.3
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5
The solvent accessible surface area differences of the residues in the IL-23-Antibody E Fab
complex were calculated as described above. The Antibody E Fab residues that had a difference
value 210 A? were considered to be in significant contact with residues in the IL-23 antigen and these
Antibody E Fab residues were at least partially to completely occluded when the Antibody E Fab was
10 bound to human IL-23. This set of Antibody E Fab residues make up the covered patch, the residues
involved in the structure of the interface when the Antibody E Fab is bound to human IL-23, see
Tables 12 and 13. The Antibody E Fab residues in this covered patch may not be involved in binding
interactions with residues of the IL-23 antigen, but mutation of any single residue within the covered
patch could introduce energetic differences that would impact the binding of Antibody E Fab to human
15 IL-23. For the most part, these covered patch residues were located within the CDR regions of the

Antibody E Fab heavy and light

chains.

These residues were also within 5A or less of the IL-23

antigen when bound to the Antibody E Fab, as described in Example 4.
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Tabl e 14 Sol vent Accessibility Surface Area Differences for |L-23

het erodi mer residues 20 pl9 residues (SEQ I D NO 145) Sol vent exposed
surface awveaodifsb@nence (A2) Ser46 26.5 Al a47 12.7 Pro2eTAS2@0l08159 122. 2
Hi s53 47.8 Metpdd3. 9 Asp55 20.5 Arg57 14.6 G us8 96.5 Glull2 29.7 Proll3

Table 12 Solvent Accessibility Surface Area Differences for Antibody E Fab Light Chain

Residue Residue Position Solvent exposed surface area
AHO Number SEQ ID NO:1 difference (A%)
Ala33 Ala31 11.6
Gly34 Gly32 51.2
Tyr39 Tyr33 47.2
Asp40 Asp34 36.8
Tyr57 Tyr51 16.1
Gly58 Gly52 11.1
Asn69 Asnb5 29.4
Lys82 Lys68 20.1
Tyr109 Tyr93 27.3
Ser135 Ser98 11.3

Table 13 Solvent Accessibility Surface Area Differences for Antibody E Fab Heavy Chain

Residue Residue Position Solvent exposed surface area
AHO Number SEQ ID NO:31 difference (A%)
Gin1 Gin1 411
Gly27 Gly26 246
Thr30 Thr28 82.2
Ser33 Ser31 40.7
Tyr39 Tyr32 30.7
Trp59 Trp52 11.3
Tyr60 Tyr53 447
Tyr69 Tyr59 424
Lys86 Lys76 17.4
Gly111 Gly101 12.8
Tyr112 Tyr102 103.1
Ser114 Ser104 21.0
Ser115 Ser105 91.4
Trp131 Trp106 145.0
Tyr132 Tyr107 716
Pro133 Pro108 204

The solvent accessible surface area differences of the portion of the IL-23 heterodimer bound
by the paratope of the Antibody B Fab were calculated by setting the IL-23 heterodimer residues as
the desired set. The structural information obtained in Example 4 for the Antibody B Fab-IL-23

complex was used and the residue solvent accessible surface area of the amino acid residues of the
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IL-23 heterodimer in the presence of the Antibody B Fab were calculated and represent the bound
areas for the set.

The residue solvent accessible surface area of each of the IL-23 heterodimer residues in the
absence of the Antibody B Fab were calculated and represent the free areas of the set.

5 As described above, the bound areas were subtracted from the free areas resulting in the
solvent exposed surface area difference for each IL-23 residue. The IL-23 heterodimer residues that
had no change in surface area, or a zero difference, had no contact with the residues of the Antibody
B Fab when complexed. The IL-23 heterodimer residues that had a difference value =210 A? were
considered to be in significant contact with residues of the Antibody B Fab and these I-23

10 heterodimer residues were at least partially to completely occluded when the human IL-23
heterodimer was bound to the Antibody B Fab. This set of IL-23 heterodimer residues make up the
covered patch, the residues involved in the structure of the interfface when the human IL-23
heterodimer is bound to the Antibody E Fab, see Table 14. The II-23 heterodimer residues in this
covered patch may not all be involved in binding interactions with residues on the Antibody B Fab, but

15 mutation of any single residue within the covered patch could introduce energetic differences that
would impact the binding of Antibody B Fab to human IL-23. These residues are also within 4A or

less from the Antibody B Fab, as described Example 4.

Table 14 Solvent Accessibility Surface Area Differences for IL-23 heterodimer residues

20
p19 residues (SEQ ID NO:145) Solvent exposed surface area
difference (A%
Ser46 26.5
Ala47 12.7
Pro49 59.6
Leu50 122.2
His53 47.8
Met54 13.9
Asp55 20.5
Arg57 14.6
Glu58 96.5
Glu112 29.7
Pro113 64.8
Ser114 30.0
Leu115 314
Leu116 60.0
Asp118 14.4
Ser119 19.7
Pro120 64.7
Pro155 194
Typ156 61.9
Leu159 72.8
Leu160 27.0
Arg162 14.4
Phe163 67.5
p40 residues (SEQ ID NO:147)
Glu122 29.1
Lys124 60.9
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introduce energetic differences that would impact the binding of Antibody E Fab to human IL-23.

These residues are also within 5A or less from the Antibody E Fab, as described in Example 4.

Table 15 Solvent Accessibility Surface Area Differences for IL-23 heterodimer residues

15
p19 residues (SEQ ID NO:145) Solvent exposed surface area
difference (A%
Ser46 18.7
Ala47 14.9
Pro49 79.8
Leu50 99.5
His53 61.2
Glu112 62.8
Pro113 457
Ser114 69.5
Leu115 50.3
Leu116 127.2
Pro117 54.1
Asp118 37.0
Pro120 18.8
Pro155 16.9
Trp156 140.7
Leu159 21.8
Leu160 17.0
Phe163 56.6
p40 residues (SEQ ID NO:147)
Lys121 86.2
Glu122 21.8
Pro123 22.1
Asn125 26.7
Arg283 22.6
20
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Glull2 62.8 Proll3 45.7 Ser114 69.5 Leull5 50.3 Leull6 127.2 Proll7 54.1
Aspl118 37.0 Prol20 18.8 Prol55 16.9 Trpl56 140.7 Leu 159 21.8 Leu 160 17.0
Phel63 56W6 2011/056600 PCT/US2010/054148
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CLAIMS
WHAT IS CLAIMED IS:

1. An isolated antigen binding protein that binds IL-23, comprising at least one heavy chain

variable region comprising a CDRH1, a CDRH2 and a CDRH3 selected from the group consisting of:

a) a CDRH1 that differs by no more than one amino acid substitution, insertion or deletion
from a CDRH1 as shown in TABLE 3;

b) a CDRH2 that differs by no more than three amino acid substitutions, insertions and/or
deletions from a CDRH2 as shown in TABLE 3;

c) a CDRH3 that differs by no more than three amino acid substitutions, insertions and/or
deletions from a CDRH3 as shown in TABLE 3; and

comprising at least one light chain variable region comprising a CDRL1, a CDRL2 and a

CDRL3 selected from the group consisting of:

d) a CDRL1 that differs by no more than three amino acid substitutions, insertions and/or
deletions from a CDRL1 as shown in TABLE 3;

e) a CDRL2 that differs by no more than one amino acid substitution, insertion or deletion
from a CDRL2 as shown in TABLE 3;

f) a CDRL3 that differs by no more than one amino acid substitution, insertion or deletion from
a CDRL3 as shown in TABLE 3.

2. An isolated antigen binding protein of claim 1, comprising at least one heavy chain variable

region comprising a CDRH1, a CDRH2 and a CDRH3 selected from the group consisting of:

a) a CDRH1 that differs by no more than one amino acid substitution, insertion or deletion
from a CDRH1 as shown in TABLE 3;

b) a CDRH2 that differs by no more than two amino acid substitutions, insertions and/or
deletions from a CDRH2 as shown in TABLE 3;

c) a CDRH3 that differs by no more than two amino acid substitutions, insertions and/or
deletions from a CDRH3 as shown in TABLE 3; and

also comprising at least one light chain variable region comprising a CDRL1, a CDRL2 and a

CDRL3 selected from the group consisting of:

d) a CDRL1 that differs by no more than two amino acid substitutions, insertions and/or
deletions from a CDRL1 as shown in TABLE 3;

e) a CDRL2 that differs by no more than one amino acid substitution, insertions or deletion
from a CDRL2 as shown in TABLE 3;

f) a CDRL3 that differs by no more than one amino acid substitution, insertions or deletion
from a CDRL3 as shown in TABLE 3.
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p40 residues (SEQ ID NO 147) Lys121 86.2 Glul22 21.8 Prol23 22.1 Asn 125
26.7 Arg283 22.6 CLAIMS WHAT IS CLAIMED IS: 1. An isolated antigen binding
protei n tWweatohimse®ol L- 23, conprising at | east one heavyPpchaisrowasiiabl e

region compbi §iJig-a CORH1, a CDRH2 and a CDRH3 sel ected fromthe group
consistiggﬁ%%a} r a) a CDRHL that differs by no nore than one am no
acid substitution, insertion or deletion froma CDRHL as shown in TABLE 3;

b) a CDRIZ thah isdiated afitgedindid fiBEe of dah 11 tonPesirE: RAstahb eyl B fabiébiONS,
I nserti OQggioggg%&,’singggﬁhhﬁ),%Rhﬁgﬁaaﬁcmle@@d Fhow Ilg[}ps B ?z?f% c) a

CDRHS Fhat ers no ‘more t three am no ac ( ubstituti ons,
insertions andy#cpAel eki ®RSs by W Mée GaRIG3e asins BOWWBUDsIUtbABhdEidh oditbtion

conpri si t N chain variable region conprising a CDRL1, a
CDRL?2 anggg%éﬁkﬁg%ég%§§#5%@¢%8h1the group consisting of: d) a CDRL1

that differs bya BORADMEt diftdd byt kY B&e BFh RBe BBl 264 BSkiitltidh, | if9RBIon bN&RKibd oNns
and/or del etiops. froma CORL1.as shown in TABLE 3; e) a CDRL2 that
differs by no nore an one am no acid substitution, insertion or deletion

froma CDRL2 85a 8bRME thhidiffleABbyEno3hore than one afhiho aciCEiBsButioR atsedibi bedefetily no
nor e thaqm8g$xgﬁkggs&§%%1§%pg%h%gtion, insertion or deletion froma CDRL3
. . a

as shown in n 1so ed antigen binding protein of claimi1,
conpri sing at ab&esdprishiteat REQ\Ye fghedhBin ValabiaRgRn c88iriiRg & GORL 1, SIoDR AakdRHL, @
CORHZ anqh gy CORR 156N 561, 6@, e group consisting of:

d) a CDRL1 that differs by no more than one amino acid substitution, insertion or deletion
from a CDRL1 as shown in TABLE 3;

e) a CDRL2 that differs by no more than one amino acid substitution, insertion or deletion
from a CDRL2 as shown in TABLE 3;

f) a CDRL3 that differs by no more than one amino acid substitution, insertion or deletion from
a CDRL3 as shown in TABLE 3.

4. An isolated antigen binding protein that binds IL-23 selected from the group consisting of

a) an antigen binding protein having CDRH1 of SEQ ID NO:129, CDRH2 of SEQ ID NO:132,
CDRH3 of SEQ ID NO:136, and CDRL1 of SEQ ID NO:123, CDRL2 of SEQ ID NO:81, and CDRL3 of
SEQ ID NO: 76;

b) an antigen binding protein having CDRH1 of SEQ ID NO:131, CDRH2 of SEQ ID NO: 134,
CDRH3 of SEQ ID NO:137 and CDRL1 of SEQ ID NO:124, CDRL2 of SEQ ID NO126 and CDRL3 of
SEQ ID NO:128;

c) a) an antigen binding protein having CDRH1 of SEQ ID NO:130, CDRH2 of SEQ ID
NO:133, CDRH3 of SEQ ID NO:99 and CDRL1 of SEQ ID NO:68, CDRL2 of SEQ ID NO:69, and
CDRL3 of SEQ ID NO:67; and

d) an antigen binding protein having CDRH1 SEQ ID NO:91, CDRH2 SEQ ID NO: 135,
CDRH3 SEQ ID NO:138 and CDRL1 SEQ ID NO:125, CDRL2 SEQ ID NO:127, and CDRL3 SEQ ID
NO:64.

5. An isolated antigen binding protein of claim 1 comprising:
a CDRH1 selected from the group consisting of SEQ ID NO: 91, 94, 97, 100, and 103;

a CDRH2 selected from the group consisting of SEQ ID NO:92, 95, 98, 101, 104, 107, and
110;

a CDRH3 selected from the group consisting of SEQ ID NO: 93, 96, 99, 102, and 105;
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a) a CDRHL that differs by no nore than one ami no acid substitution,

insertion or deletion froma CDRHL as shown in TABLE 3; b) a CDRH2
t hat di f fwo=otayse@onore than two am no aci d substituti oRET/USREIONE41091S

and/ or dg\ %Eé W&sp&r oma CDRH2 as shown in TABLE 3; c) a CDRH3 that
differs by no nore than two am no acid substitutions, insertions and/or
del etions froma CDRH3 as shown in TABLE 3; and al so conprising at
| east one | i ghicpRhaddrckairbraibk grol@eindising 6gHd I5INTY 62 65J10RL7L, ard 74DRL2 and a
CDRL3 selected fromthe group consisting of: d) a CDRL1 that

di f fers by noafBRE2 teheated from thamionpcaneistig Si kst IPtNGG306fs 69, rAgerand é31sandnd/ or
del etions from.a a_CDRL2 that differs

by no nore thﬁﬁDghﬁseé?ﬁﬁeﬂgor%@feSro%ﬁoé‘?f‘t%f’fstﬁ?'D|Wsaé'r? 5‘%@"3? deletion froma

CDRL2 as GShO\MAn |s&atl£‘§!h§en‘?bmdmgprotem Of&;lmq %Ls?‘n that differs by no nore than
one anm no acid substitution, insertions or del et| on froma CDRL3 as shown

in TABLE 3. 3aADRH$@éIe&te6d’oralﬂ"telggﬁﬂcdi]isﬂglﬁhgmgsm otned: 91,0D6,abli1m, 2nd CeNpPri si ng at
| east one heavy chain variable region conprising a CORHL, CDRH2 and a CDRH3
sel ected fronPtHREHGEEEFEICEISING BioHR cRpisting of SEQ ID g? HISCHRHL18: W2 121 ARCr s by
no nore ttban one am no acid substitution, insertion or deletion froma
CDRH1 as shown in TABLE 3; b) a CORH2 that differs by no nore than
one ami no aci @C8&H3 eq'ecieeiem theigrpsie e isiI6t SECIRNP RS bril4a 1EDRM118s shown i n
TABLE 3; that differs t i,po acid
substi tuti on, *CREET TR et Sor o R PRBAE L IR HelB T oo
al so conpPi sing at | east one light chain variable region conprising a

CDRL1, a CDRL2 | ected fromthe group consisting of:
d) a CDRL1 thaf ng%'f’ggg%ﬁ nsg ﬁ%‘#e than one amino acid substitution,

insertion or g@bﬁlé%cﬂ(eaﬁm fhe GrIRh-don@Sing B IDNOT ABlE 83 and 84. e) a CDRL2
that differs by no nore than one am no acid substitution, insertion or

del et i on 7f r omAa isGBRE Znigen Simoing proreirTABLIENGS ; IL-23 comprising jt lasCORL Beavinatairdi f f er s
by no norgidbRadyRAREd Qf@a&%n@ pch%.Hbé‘rIablE%%loﬁ%ele&télﬁfﬁfﬂth@&o&k{coﬁéﬂnﬁ‘g}6f0” froma
CDRL3 as shown i n TABLE An i sol ated antigen binding protein that binds
| L- 23 sel ected fr om&ahyecrgrno,amabeoe@wrsdomn@ur@fammo acid residags AB5afl-65g@d Mi ndi ng
protei n hayimgqGPRoL10f¢SEQ | D NO 129, CDRH2 of SEQ ID NO 132, CDRH3 of SEQ
| D NO 136, and CDRL1 of SEQ ID NO 123, CDRL2 of SEQ ID NO 81, and CDRL3 of

SEQ I D NO 76; a light chbip varablardgiog esmisinglarmigo gidoteduns P36, Sy5CoRE-10f SEQ | D
NO 131, GPRER o PEQ ID NO 134, CDRH3 of SEQ ID NO 137 and CDRL1 of SEQ ID
NO 124, CDRL2 of SEQ ID N0126 and CDRL3 of SEQ | D NO 128; c) a) an
anti gen bi ndi ng prateivnclagwiamngeCERIMlcoobrisBig@nind D rdsaes BERH20-65 an8EQ | D

NO' 133, GRRSFLgf 1pHedd £ NOL Sna b o LoriBFd RN bR 205060 &FQ | D
NO 69, and %9 % 7; c% an antigen binding protein
havi ng CBRH™ H2 SEQ | D NO 135, CDRH3 SEQ I D NO 138 and

CDRL1 SEQ ID NGO 12aslagh%|=rear§§@relglgn NQ\FJ%ZQ arﬁﬁ@acm SSE:QGl E& &n@@? 1@5 An
i sol at ed g%%% %%%I nding protein of claim2l conprising: a CDORHl sel ected

fromthe® sisting of SEQID NO 91, 94, 97, 100, and 103; a CDRH2
sel ect ed from: he QH&VPC%Q%F&H rQ@onOJomg%leaR M@Ze&d%és 319:%’ 5(;-&5]-andj9g4 107,

and 110; a %cte fromthe group consisting of NGO 93, 96,

99, 102, '&h S%DE%

a light chain variable region comprising amino acid residues 23-34, 50-61 and 94-106
of SEQ ID NO:7;

d) a heavy chain variable region comprising amino acid residues 31-35, 50-66 and 99-
114 of SEQ ID NO:40; and

a light chain variable region comprising amino acid residues 24-34, 50-56 and 94-106
of SEQ ID NO:9;

e) a heavy chain variable region comprising amino acid residues 31-35, 50-66 and 99-
114 of SEQ ID NO:42; and
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a CDRL1 selected fromthe group consisting of SEQ ID NO 62, 65, 68, 71,
and 74; a CDRL2 selected fromthe group consisting of SEQ ID NO 63, 66, 69,
72, 75, am020Bj05e60d a CDRL3 sel ected fromthe group con®CItisegons41$EQ | D
NO: 64, 67, ,:20 3. 6. An isolated antigen binding protein of claim1,

conprising: a 1 selected fromthe group consisting of SEQID NO 91,
106, 109, 112, and 115; a CDRH2 selected fromthe group consisting of SEQ

ID NO 113, 116, 1d@nthdfvarkiid regefdordtiding amikddddIeSRbesd &5d-6104mdbhgogr oup
consi st %93[:% ID§%31WJ'D NGO 108, 111, 114, 117, and 119; a CDRL1 selected from
the group consisting of SEQID NO 77, 80, 83, 85, 86, 87, 88, 89 and 90; a

CDRL2 is SEQ hD NQ nhédly cramdamabeDRlich ®basigeshidor0irésiReds1036p5C6NG I ng Of
SEQ I D NQ%Zf%EngNo%%; AQd 84. 7. An isolated antigen binding protein that
bi nds IL- conprising at |east one heavy chain variable region and at

| east one |ight chaignt saihivakibr réfreicomprishebembadd fekamast2nes Hodepngensi st i ng
of: a)a E?S%qu\i@w vari abl e region conprising am no acid residues 31-35,
50- 65 an -1 of SEQ I D NO 31; and a light chain variable

regi on conpri gj Ng ARdaAOCHARivErdbRSéIBARSM BB Bmind Aci®Bsidnd 3937, 5057 afia BBQ | D

NG 1; b) in variahle region conprising amno acid residues 31-35,
50- 65 angogg%\%llgpl%&gﬁgslﬁgm 34 and heavy chain variable region

conprising ani no agight &akivekise retlondomprePy BRind REld R3debQ4ah, s8R ahdeder 36; and
a light c QT;EC?IDV i-abl e region conprising amno acid residues 23-36, 52-62
and 97- 10570 I'D NO 4 ; c)a heavy chain variable region conprising

am no aci d resj duesnhedly chain valnRGed®@ofSsind ine beidlethildd 3N6Y, 38,67 andioo-

a |light E@(i)f%Eé iNiBbls_e Eegi on conprising am no acid residues 23-34, 50-61
and 94-106 0 E% B°NG 7; d)a heavy chain variable region conprising am no

acid residues 31- 35ighblhufGatB r&ftn cdihisPl aRFQabi®rddel A R4-3388-56 and 89-97 a

| i ght cha% Ilﬁg e region conprising amno acid residues 24-34, 50-56 and
94-106 ofo %E%%Ir ‘NO 9; e)a heavy chain variable region conprising am no

aci d resi duesi31- 3pnearPcHaf vaiBie 9&ion comprising amino acid residues 31-37, 52-67 and 101-

109 of SEQ ID NO:50; and

a light chain variable region comprising amino acid residues 24-34, 50-56 and 89-97
of SEQ ID NO:19;

j) a heavy chain variable region comprising amino acid residues 31-35, 50-65 and 98-
107 of SEQ ID NO: 52; and

a light chain variable region comprising amino acid residues 24-34, 50-56 and 98-107
of SEQ ID NO:21;

k) a heavy chain variable region comprising amino acid residues 31-37, 52-67 and 100-
109 of SEQ ID NO:54; and

a light chain variable region comprising amino acid residues 24-34, 50-56 and 89-97
of SEQ ID NO:23;

)] a heavy chain variable region comprising amino acid residues 31-37, 52-67 and 100-
109 of SEQ ID NO:56; and

a light chain variable region comprising amino acid residues 24-34, 50-56 and 89-97
of SEQ ID NO:25; and

m) a heavy chain variable region comprising amino acid residues 31-37, 52-57 and 100-
109 of SEQ ID NO:58; and

a light chain variable region comprising amino acid residues 24-34, 500-56 and 89-97
of SEQ ID NO:27.
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114 of SEQ ID NO 42; and a light chain variable region
conprising am no acid residues 23-34, 50-61 and 94-106 of SEQ ID NO 11;
f) a heawyochaiosearar i abl e regi on conprising am no aci d PETIUSES/03M485,

50- 65 and 981 Q7 of - SEQ I D NO 44; and a light chain variable
regi on conprising am no acid residues 24-34, 50-56 and 89-97 of SEQ ID
NG 13; g) a heavy chain variable region conprising amno acid

resi dues 831- 34n ited 7anfgtd-baAg pldtth of ciHEQ it BERAiSesOdt 1d88bneARdhvy chain

l'i gh d d 24- 3 0- 56
a light LN vari j npLi.sLng. am no acid residues 24-34, 50-5
and 89- 9%Q%P@é%%nlaﬁg%ﬁgefgt%% e &g'm%aagp%ggvy chain variabl e region
cogpri Si RY amaRRolaed Q}ti@&ﬁdir@%@%_ro@rr@Zlgimglahﬁ&nﬁ’fd_ﬁges:b@@ast ﬂ.ﬁ@g]_eél/fy cIﬁﬁQah@leN.Oa‘lS;
an , .ght . var. e region conprising am no aci
resi dues reflllo-néirjd %Ba% Oallﬁﬂ Cgag@%!?g%efrgé ' 1D NO 17 ; i) a heavy chain

vari abl e 1vegi AR is6IeEP bhtigén ¥ndHdpiikiraB At Bind€ B 128 U8 spridihg 3 heavh Zndhlvaddtib rd§dr 109 of

SEQ I D " : . : a i ght in._yariable reqi C rising
2o acil pugRafun vegos paouisreting iy S AhalE ol o R ARLSBIR
a heavy ¢ ianyBraniis adsERtigiene AYiHaNg BRYCT ARFEIPES BT 8 NeaYy Prfifegriabie rsgon 50- 65
and_ 98- ]s&ijeplfe_ aSE@M}n_Eh N@LI_52 ;antawl_ﬁbrein the light chain variableare§ibrgéeuanbaifiery By habl e
regi on CQRRY hal NMaRRd AR abkiLibRSLAMES #brosbeietaly mfh ARt S8 L arankf s | D
NG 21; k)a heavy chai anéSE' abl e region conprising amno acid residues
31-37, 52°¥7"@A3°TY6" 1694t SEQ ID NO 54; and a light chain
variabl e i egi @n i &RMRTdRJeR Birdily PRAC IR Sib AWeSeid the Iavy 2Pz Qadl BJo?7 Of
SEQ | D NG 23; Ic}, heavoy chai n" vari abl e reqgjon conprisin am po acl d
resi dues S34°%7, '@?— Crd aﬂﬁe%tf@-111%”°o‘f°'ds‘é%g1t%°r}ﬁd” E'O”éﬁﬁ‘gm eletions foma 4
| i ght charavyeeain \@bidtée re@e) wavepegssherigT4iERo aci d resi dues 24-34, 50-56 and
89-97 of SEQ I D NO 25; and m)a heav hai n vari abl e regi on conprisi ng am no
acid resi'ues”3125F "@%9-9%?"”%91 PR Xfl‘%’@]“ dr- s %em&avgssha'aﬂaﬂabe region
a |ight ckhaerceddrisdbhemprediani anoapeid sibaidutand. meerénod dndfas déletigesiropma B4yy 500- 56
and 89- 9EnHf vaRksR kfolNQgdohce asdhoiin TABIEAL ed anti gen-binding protein of claim
1 that conprises at |east one heavy chain variable region and at | east one
| i ght chdBn vanislated antggh dinding Proteinofi aiaih &0 edhesaint thg ewatyi ahdin rvgrigbleorddm of
IcI aim1l tsai@_tencﬁ@mﬁib;ia(sma;te_tﬂaglasahmb\é_ad b@ait Mii)gdm'bA@uq.ﬁaér?ombhﬁetb@sg@da{@he%pgddat

east twg, || chaln varl a re . . An 1 solatea antigen Dbindlng
protein that Qﬁg%bl%r'ga?qﬁe% n(%%arfc'ﬁc"r%?vgi 'ﬁlgrR%L 2éavy chain variable region and a
light chaiun vaRiislaled dh@h BhdinydpREE & didte 1beRMYeirt hai Haaw adhbin Wb @ibleB@hion
sequence s?%]‘ie&c%rdﬁfe%’b&%m Y ol 1! mola%idas%é?ﬁg g!ngeréo%?&&éu% LN ne AP O“isn

and/ or delétions ma heavy chalin varia reglion sequence as’shown
TABLE 2; VAIRGeyRsn spqyetasés Piyhtn BRAF A vari abl e regi on sequence differs by no
nor e thaq513 gn‘i.n Cl bstitution a i.ONns ns froma

n.|soafe§ a!ng%e%%mdm C{)roteln o§ ’clalmd% twhereln @g\%/ﬂ rcﬁz%r?'v_gl_rtﬁb% regio

l'ight charn varia region sedquence as shown 1n . An.InSO| at ed
anti gen ISPHENSFITSISEY EP MOET e LRMNCLErid SHRBEERTS. 'DIREIORTAHPT ENAPRF NPATr 3 iaHl e
regi on setaeviadldie§ibresegudoye smehomrie TABLEY. 11 am no aci d substitutions,

insertions and/or deletions froma heavy chain variabl e regi on sequence as
shown i n "$ABLEN gsolated antigen binding protein of claim 10, wherein the light chain variable region

sequence differs by no more than 4 amino acid substitutions, insertions and/or deletions from a light

chain variable region sequence as shown in TABLE 1.

17. An isolated antigen binding protein of claim 10, wherein the light chain variable region
sequence differs by no more than 2 amino acid substitutions, insertions and/or deletions from a light

chain variable region sequence as shown in TABLE 1.

18. An isolated antigen binding protein of claim 10, wherein the light chain variable region
sequence differs by no more than 1 amino acid substitutions, insertions and/or deletions from a light

chain variable region sequence as shown in TABLE 1.

19. An isolated antigen binding protein that binds IL-23 selected from the group consisting of
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12. An isolated antigen binding protein of claim10, wherein the heavy
chai n variabl e regi on sequence differs by no nore than 5 am no acid

substi t utwonsil/ise®erti ons and/ or del eti ons from a heavyPchaisSeowasiiabl e
region S%T%E%] shown in TABLE 2. 13. An isolated antigen binding
protein o aim wherein the heavy chain variable regi on sequence
differs by no nore than 2 am no acid substitutions, insertions and/or

del eti ons f r 0B) Andagadtin Gharabia ragRhioABE® 10 RO MNarIRUIRIRESN eialSidl2on bMSECABLE 2.
14. An ig gtgbd antigen binding protein of claim10, wherein the heavy
chain var|a | e’ regi on sequence differs by no nore than 1 ami no acid
substitution, pj KRG dnaiR verabd edgiinicPSES IPRD A4 hER\GYigltadimvariasid RBIoe off SEQ) oNn
sequence |ag %[]'IOWH in TABLE 2. 15. An isolated antigen binding protein of
claim 10, wﬁer ein the light chain variable region sequence differs by no
nore than 7 agjdeaiCdndin Stk irdgithioPSIEQ 1D NS QL draRSigRRE4IOVarERé RGbeBSSHa oM a
l'ight chalpovaLi,abl e region sequence as shown in TABLE 1. 16. An isol ated
anti gen bi n8| hg prot ein of claim 10, wherein the light chain variable

regi on sequengga flaly @H vBap8 GedBR @ SED ANNG.12873rAQ: gk cHais Wik Fedoh BEEQ
inserti orﬁ_ qué or deletions froma light chain variable region sequence as
shown i n TABL 17. An isolated antigen binding protein of claim10,
wherein the | ngRblaENithorrtAing Bloin'REbIAR ISEHAREi T fers by no more than 2
am no acid substitutions, insertions and/or deletions froma |light chain
vari abl e regi eeaggu@nceiable regivo\enmpriging ABarEartino ad@ seqdence detiat @ deaardgen

bi ndi ng ReQkRNAlity Gt L0:31Vdesebd) 46,ne, 441 GNiis, 6618b 4VaaIhabd; end €gi on
sequence differs by no nore than 1 am no acid substitutions, insertions
and/ or del et i enightf¢heim \aridbieg tegioc lvamprisingranadmiee peEd)isemvemeeine @t &ssts¥dwn i n
TABLE 1. sedu@ncefMenitp@lstioad nani iagen, hi nglifgz aboteinzd a7 bi nds |'L-23 sel ected
fromthe group consisting of a) a heavy chain variable region of
SEQ | D N@1140Aaisdated aritigdntbircna preteinarf elain|28. r egi on of SEQ I D NGO 30; b)
a heavy chain variabl e regl on of SEQ ID NO 141 and a light chain variable
regi on of SEQPIBAYKE@ variable region cpmprisiye £, g1 &RHAP ACY STV d2 A TS0 'SEQ | D
NO: 142 arsequandeiigghtity ©IR&EQrD W31 a3l &, e gh.aa, 4 4658860, B2, @ 3;and 138; and d a
heavy chain varl abl e region of SEQ ID NGO 143 and a |ight chain variable
regi on of SEQRI'ENGYDIGMEPFOCIRY CPERISKHE & AR §Eh Sm“ﬁraﬁer{ti’v'ﬁﬁ’ 8t &7t fat  bi nds
| L- 23 corspquesderigpntity to SEQ IaNeawy7, Ohti 18, vanT.abl2, 23egf @ 2¢onpri si ng of an

am no aci d sequence having at |east 90% sequence identity to SEQ ID NO 31,
34, 36, 38, 40"nisgaed ﬂwgend’é”d'”QfSrOteS‘(?fC@'? 2058MPEEIand 58; and a light

cequence. | dent %gvg":%%%%%'%&m oABgRELP 0 B G RURIEE i aioreDS D7
and 27. 2§9uengs 'qe%YQtsgﬂ’ NCigett: B ﬁ%ﬁﬂdzp‘\“oi 114159)15?&4&6@”‘?@8 and a heavy
h bl to| t
5556 sequence. danT ey FRBRIS o efinsfll 7RG, 85 SoRlRNSRRs BRLGGAL o o3
52, 54, 5BU4PE '@Bt'tyQﬁﬁQ ID NO 1. 48’ Pj Yht3 &?\é?ﬁgvzdr??’a%ﬁaé‘ P&gi on conprising an

am no acig se e identity to SEQID NO 1,
4, 7, 9, 11, ﬂg%a%gdgwg q%g% 'lf?é% %Clggé% @Hr%% 22. An isolated antigen
bi ndi nNg prot ebme®k cBhidlaNaBO regEBMbrEINGGf an amino adld BRAYNEe GBAlgNat Vedki 989 e

S s R RO 00 s S AT (P03 iRy S Seghence
and 58; aﬂd _a light chamlda?me @biaié @oheﬂagingtyn&anlti.mgia@m sERBREL 1BViRG aalrlbaazésm; ac9:i d
ﬁquigcefg&\éﬁg%eﬁ yéo%‘%% "%gla % g%dﬂzgs H%g‘i‘ nﬁléssb %%géllantl Qen bi ndi ng

protei n ok cl ahRbi2Rd artigéNYirdib B@tein of claim 28, B@EgChai n vari abl e regi on
conprising of an am no acid sequence having at | east 98% sequence identity
to SEQ | D NGO 8leav@4hairg@riat@8regidiseleted fram the/foup48nsisB®, of SEQ IBAMNO: 46 46rf@. 58; and
a light cbansaved s@lldass egs on conpri sing an am no acid sequence having at

| east 98% sequence identity to SEQID NO 1, 4, 7, 9, 11, 13, 15, 17, 19,
21, 23, 25 and ligchapdarighte regien seteeted tam ihg g@reubéaneisting ofp¥Est BIND:6X 1T 1141 1§ 20,
conpri Si g, 23, 25, and 27.

25. An isolated antigen binding protein of claim 20, comprising
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a heavy chain variable region selected fromthe group consisting of SEQ ID
NG 44, 46, 48, 50, 52, 54, 56, 58 and 153, and a light chain

vari abl e wegnomse@bect ed fromthe group consisting of SEQTIU2M@03848 15, 17,
19, 21, %\3152&\7\/049@9 27. 25. An isolated antigen binding protein of claim
20, conprising a heavy chain variable region selected fromthe group
consisting of SEQ ID NO 31, 34, 36, 38, 40 and 42, and a light chain

vari abl e regi aRefgkRmt Ratid @b Sfec@t FUR tHeQAsIpThhsREngdf SBEM ND: D034, 136, 4, 7, 9
and 11. %ﬁztg‘%né spLated antigen binding protein that binds IL-23 conprising
a heavy chain varrable region and a light chain variable region sel ected

from the group igeBsinskiidbi efion selected from B gRdup BstYiviing BASER Wad-abk &, pagi on of
SEQ I D N@,31 and a light chain variable region of SEQ ID NO 1; b) a
heavy chain variable region of SEQ ID NO 34 or 36 and a light chain

var! abl e 2_6.egi AR is@lﬁﬂ_e@ﬁ@gérﬂ)irNQg‘bi'othth%indng;corPr@siné-&heaNpcﬁaﬁi \{aﬁébleﬁfe@@a}/y
chain varlable Leql, n’%b|8fre\§;%ﬁ99|%ﬁ%d'#9m?ﬁ§e Ogﬁ&gfc%ié%%% chain variable region of

SEQ I D d) a heavy chairn Vvari abl e regi NGO 40 and a light chain

vari abl e regi gy wbvyInkh A28 redioRBEBEN IDMR:N Mak igbbRinhagibRNedth oB6€ ID NO 42
and a |i ..chain variable region of SEQID f) a heavy chain variable
regi on of S]EQIDNQ44 and a light chain variable region of SEQID g¢g) a

heavy chain vayd pdal\ecra@gh@ibic0dgicalRSEQ INWO4S oPse dnad RRtnan Lar@ht reglRaion
vari abl eer%qq)Rl'E‘MQf SEQ I D NO 15; NO 17; NO 19; NGO 21; NO 23; h) a heavy
chain variable Tégion of SEQ ID NO 48 and a |light chain variable region of

SEQ ID i) a hepwea@tahinvarabié /R of @ IDMods aREEidrbcidRVaRibRNELGR o sElitp chai n
vari abl e.{]_g_l on of SEQID j) a heavy chain variable region of SEQ ID NO 52
and a light chain variable region of SEQ ID k) a heavy chain variabl e

region of SEQu)hediy hdin diebid rdgiol B SEGNBIND: A0 8 e cHafTbiRBleQdgicrlefsE®ID
) a hea\ﬁb_ hain variable region of SEQ ID NO 56 and a |light chain variable

regi on of Q I D NG 25; and m a heavy chain variable region of SEQ

I D NO 58 and g d hdaitcnsiR@driany Alglor Bl SEQ 1BHI0UD R o RFEEHalR BAbR Fegich &f S ips ol at ed
anti gen l?\ld)qq_ng protein that binds human IL-23, wherein the covered patch

f ormed
f) a heavy chain variable region of SEQ ID NO:44 and a light chain variable region of SEQ ID
NO:13;

g) a heavy chain variable region of SEQ ID NO:46 or 153 and a light chain variable region of
SEQ ID NO:15;

h) a heavy chain variable region of SEQ ID NO:48 and a light chain variable region of SEQ ID
NO:17;

i) a heavy chain variable region of SEQ ID NO:50 and a light chain variable region of SEQ ID
NO: 19;

j) @ heavy chain variable region of SEQ ID NO:52 and a light chain variable region of SEQ ID
NO:21;

k) a heavy chain variable region of SEQ ID NO:54 and a light chain variable region of SEQ ID
NO:23;

[) a heavy chain variable region of SEQ ID NO:56 and a light chain variable region of SEQ ID
NO:25; and

m) a heavy chain variable region of SEQ ID NO:58 and a light chain variable region of SEQ
ID NO:27.

27. An isolated antigen binding protein that binds human IL-23, wherein the covered patch formed

when said antigen binding protein is bound to human IL-23 comprises residue contacts 30, 31, 32, 49,
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when said antigen binding protein is bound to human |L-23 conprises residue
contacts 30, 31, 32, 49, 50, 52, 53, 56, 92 and 94 of SEQ I D NO 15,
wher ei n swodori@ssadoe cont acts have a di fference val ue ofcgrisatiens4ih@n or
equal to AL eterm ned by sol vent exposed surface area. 28.An

i sol at ed anglgen(%lnding protein that binds human IL-23, wherein the
covered patch forned when said antigen binding protein is bound to human

| L- 23 comprizsss s6,@3 kg of 86ph ATkS:18 WwhdRin said reskiBie cdd@icts BBye aaifdreh€blvall@dr of SEQ

I D NQ 486, re‘é@f’{hf%io élfgL?aiAg%ﬁS%fgdté%n#%t g%ﬁ%n B¥&eRfold GLence val ue of great er

t han or e;qua rmne vent exposed surface area. 29.An
i sol at ed 28nt | @gRoleMgHGEG HHaRY enofé.nttﬂsbabmdy Huﬁhsn VBB hetelatrecov A 0h Rorh &

cover ed %&?& of i %‘R%m\@fﬂ& Hot%%'.s%oﬁﬁ%&Q%ﬁaans%j&%%n&égé %%(gccjn%gtg 39 8%%8 hurman

I L-23 co of SEQ ID
NO 1, whé e@ﬁn a@fh“‘b‘l 0aof SR IR Ht4Rcveersimead zsidie sersiceva ariieewr ghest er t han
or equal gteeteﬂﬁarﬁcﬁea@lmeoé?mdeedmmd bg eblveandxpeseposgieck sel. f ace area. 30. An

i sol ated anti gen bi ndi ng protein that binds human |L-23, wherein the

cover ed pat ch”f SPARHAWARIPINSAP drokiitthay BiRdstiuman o3 prhetesithe GoseresRated f@echuman

| L- 23 compen ssisantigsibthtieg protaindsctiosndlip hi2ign 1283 cddibrise3 2gsidb@¢on8ts 3594, 57,62, 101,

102 and %@%algﬁangfgsﬁﬁgééBﬁ@q %re%h@ééhué%rﬂac{s%béw&ﬁ&%é MideSor QRYUEr A

di ff | det b | t
RO e Y A A ng pr ot i e b sV

human 1 L-4¢3, Wﬁlféagtle@aﬁf@&rb RfRb groemttﬁe@ Qﬂds%ﬁhgrl. m% R/UrQFe%' the dover@ONRH tdrRedruMaN
| L-23, said an pro

- 35, 54,
L6 60, oANERTIIORIAS PREE S R AT 2 S e BB o 26, 2851,
cryst al | G8rTRpbY 59378, 24, 1 620Andt 184 eBnfiSGENDBIANRY, mhergin sie fesideeroteds evet cl ai m

31, wher ifBrendeenius af giba@Pthbrg@Rqldl db RYadte@trfihdd by SoldtéxPode® skHdbBdied. L- 23, sai d
antigen binding protein is 5A or less fromresidues 31-35, 54, 56, 58-60, 66
and 101- BO5 ofin SE@ted xniiEn 461ding rofgin it biadse durgant i-génwhsreidivhep paidoamigen t hat
bi nds hursaging bro®.is Wi @inim¥IR23 SAldtnfeh be@Ry @bteldi.sr@\ PRt em rdsBud3@und t o

S a5 o FR0E 8 Thod S50 BABIPHE I Bechy S BB Sendi T 5 V°° 2
crystall @gr aph&( isolatdd érﬂlgérﬁtﬁ?rldab@)fbteﬁm&@@ﬁb BicREH MY whsrk Qhéh saecéatrgdh B@d.ﬁgp claim
33, wher rot d’] IS %oun%i?‘(% ﬁjun% II! %Q%\g)grﬂgenntgncpqgopﬁ'o?em is 5§\ P%gs gtbvg %ilguegg[ﬂ 3%’5, sai d

antigen romresi dues 52 53,
56, 91- Q@Gﬁ@O%%W@E@PﬁﬁQ@DT@%SS An isol ated antigen bi nd| ng prot ein

that bi “‘%?L gﬁ‘r.‘solale a%t. emer{d% rhéé‘@?%?% g ﬁ‘lﬂ%ainguﬁgs r%ﬁ?‘e.r{‘%he%r Lfkgls bound

to human £ss from resi dues
26- 28, 3’1“"”$Bf°t95‘39ﬁ bOEO‘QtOQHfHarIL'GZ?’ 76’8 abtfgerSEC@”lgIIP“P‘i@‘ 5P A YdespBererasiirReFOby X-ray
crystal | agriaapizy53, 86944mdios ol SHARIO Nets, gretetdpnineti by-rpy @yseliograpogor di ng to cl aim
35, wherein when said antigen binding protein is bound to human |L-23, said
antigen Bfndi Afispri6d aitigen Rndmg Araiin 36eYding PEIRINT & VaRIR When spig-apigen Sipdinp - 52,

53, 59, JoBsin iancunt @2kb@8 I1ed3, SECarltigEnNGIdBE proBih |AaA|c$®lsatr®drealnmesg;enz b4|9nd| ng

protein thah £ Bl BLIRRe bisedip Nfer ei n when said antigen binding protein
is bound to human | L-23, said antigen binding proteinis 5 A or less from

resi dues 381 34 An Siojated 23ntigeh, birtidg apiddei® a0 binGEQUNED INOB, Iwigseird @bh@r saicnedigly X-r ay
cryst al | %&Glﬁ&mﬂteln |53t§3undbtg hhrﬁgﬂ @t2§@aiaght‘ggr¢5\ncmg%te]rg|s%rﬁpér¢esgfrémpegﬁges% to
claim 37, _whereln when sa $¢®O1 | QB Inis lloun%to human
| L-23, s&P aht 1hel Brnd H)S E Bt BT 25dekTgpeq *e@%ra%‘ FoiRPERYues 29, 31- 34,
51, 52, 535 6§n |38I§te@9g|gelrpr9n091fg p%lt:eg z;cg)rm% Q) claim 35, wherein when said antigen binding

protein is bound to human IL-23, said antigen binding protein is 5 A or less from residues 1, 26-28,

30-32, 52, 53, 59, 100, and 102-108 of SEQ ID NO:31.

37. An isolated antigen binding protein that binds human IL-23, wherein when said antigen
binding protein is bound to human IL-23, said antigen binding protein is 5 A or less from residues 31-
34, 51, 52, 55, 68 and 93 of SEQ ID NO:1 as determined by X-ray crystallography.
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39. An isolated antigen binding protein of claiml1, 4, 7, 10, 19, 20,
26-31, 33, 35 or 37, wherein said antigen binding protein is an anti body.
40. An ismbabﬂdsanmigen bi ndi ng protein of claim 39, wheceius:saiostiant i body
is a nnnq@ ? i body, a reconbi nant anti body, a human anti body, a
humani zed anti body, a chinmeric antibody, a nultispecific antibody, or an
anti body fragnent thereof. 41. An isolated antigen binding protein of
claim 40,38V\hemﬁeisaatsaiami.g&mnidb@@pbtéﬁa&;gcmngtoicsmaafaber&ﬁ ABdRAld an@efr8hdifd agnent ,

a F( ab ) %roftéjigg ’E%\d% to Hf’r,:}{ ILd£3a9"ma£htt|%enam !j?ﬁ%%}lﬂ is 9':& o@ Ieg:% P(Q'rl\ %sﬁu 388 :ﬁ%' bOdy

nol e rotein of clarm wher ei n

sai d antﬁééﬁ %ﬁﬁﬁ?%ﬂ“ﬁP%@éﬁ@'P§ A human antlbody 43. An isol ated antlgen
bi ndi ng ot ei id i i ng

nmonocl on(%P @95,8%@85&!8 ﬁ%mg roq{r?{)frlcf ant4| 32{}? %f%%?r?%qpér%o éejl&n OW“% ai m 39,
wher ei n §@Pam§ﬁﬁ?' pﬁWﬁHFﬁ@“ﬁPﬁWeln is of the 1gGl-, 1g&- 1g&- or
lgA-typ 4 rote f. claj rein
sai d ant %aen 4] |§A‘Bted a%t%%en%d‘% rcgmf?p Eclalﬁw %& V\Rer%tn éa&gr{tlbod |§ @r’g(%b%ﬁ@lﬁsol at ed
nucl ei c a“&‘i'bddhﬁlr%iﬁgéa”éﬁ@@%ﬂyn@h‘é??”e?ﬁf‘?"@ér? *Hmﬁ'&iﬁ‘ig'mﬁfﬂoeﬁ élch'mﬁf'c Fliegdma, 4, 7,
10, 19, 2QitiepecBOSantibely,. or Amaritis@ly &beekntbegtadi ¢ aci d nol ecul e of cl ai m 46,
wherein at |east one heavy chain variable region is encoded by an isol ated
nucl ei ¢ &¢i d AblseRIgH @niiden é’&‘f"é@ PN N §P-ofsreloTREl APy T8eMesE® 3 FPINGs: 32,
35, 37, 3Qgmehl,,a 48, fradibent 4e/F (aklQ fradsient, 2 Fy fagmenh A, didbBdyaorch difgR: @aiel aatibobyeast one
l'i ght ch%kmmmgriable region is encoded by an isolated nucleic acid nol ecul e
sel ected fromthe group consisting of SEQID NGs:2, 5, 6, 8, 10, 12, 14,
16, 18, 20, 22p isBlted 26tgeantidia® protedhBof chinn UE | viheinasziddantigdnednding patrofsdd Ng t 0
clai m 47, whesebddysai d nucleic acid nolecule is operably linked to a
control sequence.” 49. A vector conprising a nucleic acid nolecule

accor di ng3t o ah aoled GntigebBindiAg hosin deladm eonpitedi sag atnh@nrumlnglpﬁotarclsda

nol ecul e AGGAdiNGhobyP Cl aim46. Si. A host cell conprising the vector
according to claim49. 52. An isol ated pol ynucl eotide sufficient for use as
a hybri diszat i anisplaedentigbGRddigipraadin &iclaBreBp @ éin spidéritigerbiridmabrotedy igofftiicagment
of the nwﬁheq§;g%bg JaGike of claim47 or its conplement. 53.A nethod of
maki ng the antigen binding protein of claiml, 4, 7, 10, 19, 20 or 26
conpri si Ag. t han sbietpd edtig ieaiigiphgeirsaicdinadd, vgesin hmmmngl@ HIHdDY @ioteirfis 6 host
cel | thatysegngsLspsai d antigen binding protein. 54. An isolated antigen

bi ndi ng proteln t at bi nds human IL-23, wherein the covered patch forned
when sai déant ihgendatbd ndierRgcip roteelldlenicsdingCin adtigk o bikdimBdtotéilof2BinC QAPT,i18.€19, a
residue cgpiact within residues 46-58, a residue contact within residues
112-120, and a residue contact within residues i55-i63 of the human

| L- 23p19 4gubunh tisoagd heqd¢ bdie eholetulSEQIID 4BlQuHeAdn atWhRE ehanhaa@y chalnegirishie

cont act hagonds Hebd: b L0F Boda HReRER MRkcUdALBE &Rl fe %ngg@n pseeter m ned

by sol vent” expos groteln

accor di nd“qscf’zcﬁf’a%?%ﬁ “drfer ¥ 7 h&>ov¥r %‘a”ﬂé??c??dfab'ﬁ LB A A gen
bi ndi ng peanes enciried g at igoltemudleiclaci@ Biokecuid sptected oM e I@gp gonsietB@UBER thht act

W thin regisgues d2d-3222 wf 14 be 2hvasss dkk283p40 subunit as described in SEQ

| D NO 147, wherein said residue contact has a difference value greater than
or equal 480 lBALclasacdigtedcnte pedrding teddivdntwhexipesie dudtindcgo®legyie & .op&&lvan

i sol at ed il kRN duege prot ei n that binds human | L-23, wherein when said
antigen binding protein is bound to human |L-23 said antigen binding

prot ei n i48. 5AAgectdregsprbin@amEleicesii dwecwg dcherding teskihu®s 46- 58, from a resi due

W thin residues 112-123, and froma residue within re5| dues 155-163 of the
human | L-583p18 "esiBRIrePTPrisied fieseisitaed TApcegesePinis BB 46-as det er i ned by

X-ray crystal !A‘HQ&@QlQmer@%P?évbéé?la?clo%g@%‘élé /46§ binding protein according to

cl ai m 56, wherein when sard antigen nding protein is bound to human IL-23
sai d antisgen Bh RELBPpdHNOdIE@tide duSicibriod isel 28 3 SyriditioR ploBs PR @rivériohi N r esi dues

121- 125, g(gu Lhﬁ anQﬁ}Qat ,sla f%@‘ﬁ%@oﬁ%mdab I: aé’?c?mcqgc%fé 'fggrq 4i7 Qr ié%&dl&e’h@ 147, as

det er mi ne ray crystaflogra
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58. An isol ated antigen binding protein of claim1, 4, 7, 10, 19, 20, 26-31,
33, 35, 37, 54 or 56 wherein said antigen binding protein has at | east one
property welertmsesohr om t he group consisting of: a) reduecmgskanmpsiig - 23

activity; %)2 g\%q;,l,tc[l ng production of a proinflammatory cytokine; c) binding
to human'A} % ith a KID of 5x10-8 M d) having a Koff rate of 5x10-6 1/s;
and e) having an 1050 of 400 pM 59. A pharmaceutical conposition conprising
at | east sehe amid@e of hakgitganpgedbRiifg prote®lcatiaimb, 447, 107,191, or 2®condsify 26 and

phal‘ mace%efsﬁ t({]éregﬁ'ﬁﬁp @'er\tl en%r?o‘w@ gfcpetm fro@pa ﬁ‘osp Q&rt}qg?‘g re‘&és sg’d aﬁt glﬁé MGOH of

claim59 r conprise group or an effector gro
phar mac e RSl conposition of claim 60 V\/nerel n said | abeling group is

sel ected grom, EES%?@JE angenco%%g?;O%RQhaQLB&sSr@thrp‘L B&-She BRIOLIAR fclrr%%)oe s,

r edox actl ve noil e ated groups and predeterm ned
pol ypept i"18" EpT £BY9ES bi“%'&%@ﬁ’f%'a bBy“dat°§“é‘E‘6rf'ldl'a¥ C"r”é’ﬁ%ﬁstaefes'd“e g taciawithin
phar mac e udsidoed 4668 esitide contaa vitith @bitaed 01 2-1dasangianesg@e dongicf \@bihoesidgesolsp- 1 S

tsgl(leﬁt ed 1%5 SRLHIR DL DI 9GR8 d3&ined m@Ebﬁ‘é‘ N@U??W%un sg.@@g.em&kﬁaﬁgsol At o
ant] gen_ NGRS BVOOBRA B L GO TR Saehe L ROPRea BohdrRg pr ot ef n

i's coupl eg tOAﬁ-lsl)IQtQ@!arlntBQn Qﬁo@"d rotelrﬁékco Rl sd, Wherglﬁ%tdogﬁeood’atcﬁrfﬁMQd"“ ng a
condi ti on _asso

ing to a
ot ent _en S TR oot Fae By s )
anti gen besitdeniRpi2brobine rofmat Ila?3pfOL subgnit g5 depribed & SEXQ IHNOYIB7, wiekin gRidret hod
of cl ai mr&iue \bﬁﬂéi&ihéls b oAtV diueOgledts 6@l @Cdqesl tb MOAN A&t PbP bg edladnst | Ng Of
an inflarggéao d{ saperder a rheumatic disorder, an autoi nmune disorder, an
oncol ogi cal di sor der and a gastrointestinal disorder. 66. A nethod of

cl ai m 65,56 Whengiiddlated an6qdh dirtding Nbrdtéin St 8BEL AurhdhOIM28, NeneBdird WherC &t biigémg  of
mul ti p' e b%‘& lnilbt%%p s bgdﬁﬁgmr%n% 9 %Qé Jitftgén b.ﬁﬂ{)&f&%tem FPSS&[ breﬁééssfmm' Qf»esfé@mt ory

bowel dis

eryt herrat‘”ﬁ%'ﬂlées'dh%sodrer%t frem g regictup ptain reélfi*t‘%ﬁ HedAd aﬁ?ﬁ%@r""dﬁ"i’@ W“P'W%f"d}!e%jl abet es
and anky 165 68gof sipomehzhilit-23p19 siinit & deetrived incSECT IDaNO €64 as viktermirient by Xeay sol at ed
anti gen- R, adidg@eRy otein is adm ni stered alone or as a combi nation therapy.
68. A rrethod of reducing IL-23 activity in a patient conprising

adm ni st é7i ngAaRoletd eciénviendagpuitdin @forditg toemmt 560 weereim tvhepesaidlzntiyeth nigdipy ot ei n

g‘];t IC{/Ia![ m (J;)fte”f:lis bzundltg hu%gnengéI% Lld a%@gen b@r‘%rn %rd?éﬁi/!@% (Qflesrsqghhcé n@ldbé—w%ﬂhct on of
a pr oi n?‘/l %Wﬁﬁi %j;}k% tB%'F%an IL- 2§p%6 subunlt as descrl ed in EI¥Q III?quflj}'J as dgerPnne

X-ray crystallography.

58. An isolated antigen binding protein of claim 1, 4, 7, 10, 19, 20, 26-31, 33, 35, 37, 54 or 56

wherein said antigen binding protein has at least one property selected from the group consisting of:

a) reducing human IL-23 activity;

b) reducing production of a proinflammatory cytokine;
c) binding to human IL-23 with a Kp of < 5x10° M;

d) having a K rate of < 5x10° 1/s; and

e) having an I1Cs, of < 400 pM.

59. A pharmaceutical composition comprising at least one antigen binding protein of claim 1, 4, 7,

10, 19, 20 or 26 and pharmaceutically acceptable excipient.

60. A pharmaceutical composition of claim 59, further comprises a labeling group or an effector
group.
61. A pharmaceutical composition of claim 60, wherein said labeling group is selected from the

group consisting of isotopic labels, magnetic labels, redox active moieties, optical dyes, biotinylated

groups and predetermined polypeptide epitopes recognized by a secondary reporter.
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62. A pharmaceutical composition of claim 60, wherein said effector group is selected from the

group consisting of a radioisotope, radionuclide, a toxin, a therapeutic group and a chemotherapeutic
group.

63. An isolated antigen binding protein of claim 60, wherein said antigen binding protein is

coupled to a labeling group.

64. A method for treating or preventing a condition associated with IL-23 in a patient, comprising
administering to a patient in need thereof an effective amount of at least one isolated antigen binding
protein of claim 1, 4, 7, 10, 19, 20 or 26.

65. A method of claim 64, wherein the condition is selected from the group consisting of an
inflammatory disorder, a rheumatic disorder, an autoimmune disorder, an oncological disorder and a

gastrointestinal disorder.

66. A method of claim 65, wherein the condition is selected from the group consisting of multiple
sclerosis, rheumatoid arthritis, cancer, psoriasis, inflammatory bowel disease, Crohn’s disease, ulcerative
colitis, systemic lupus erythematosus, psoriatic arthritis, autoimmune myocarditis; type 1 diabetes and

ankylosing spondylitis.

67. A method of claim 64, wherein the isolated antigen-binding protein is administered alone or as a

combination therapy.

68. A method of reducing IL-23 activity in a patient comprising administering an effective amount

of at least one antigen binding protein of claim 1, 4, 7, 10, 19, 20 or 26.

69. A method of reducing IL-23 activity of claim 68, wherein said IL-23 activity is inducing

production of a proinflammatory cytokine.
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