1 ENG NEERED ANTI -1 L, 23R ANTI BODI ES FI ELD OF THE | NVENTI ON [ 0001] The
present invention relates generally to antibodies specific for

i nterl eukiwe 2ad8sidd- 23R) and uses thereof Mre specifpEaldposohises
invention relates to humani zed anti bodi es that recogni ze human |L-23R
and nodul ate its activity, partlcularl§ in inflanmuatory, autoimune
and proliferative disorders. BACKGROUND OF THE | NVENTI ON [ 0002] The

i mmune system functions to protect individuals frominfective agents,
e.g., bacteria, multi-cellular organisns, and viruses, as well as
from cancers. This syst emBNMeINERRER AVAT-AL-28RpSTIBODESphoi d and
nyeloid cells such as nonocytes, nmacrophages, dendritic cells (DCs),
eosi nophils, T cells, B cells, and neutrophils. These |ynphoid and
nyel oid cells often produce S|gnallng protelns known as cyt oki nes.
The i mmune response includes inflanmation t he accunul ati on of

i mune cell's systenically or inF&L BQET%EWENB@‘M on of the body. In

response to @i nf eCtTHé%r@s@&nﬁveﬁﬂonfrEl’ét@sl S0 aPR AR RIcs 5IEBMID or GiRéA eSkin-
secrete cytoklne whi ch, nodul at e i'mmune, cel | prollferatlon

devel opnent ,238iflr ik ﬁf“i” &%"F Hﬁre%rM?fF g?ealtﬁr-@w the iRYERtion red R Sum e

produce pat hatiggiies dat ROSHEYUBMNEGER -23R. dld modlIe® it ketivity, phiieslaxigessi ve
i nflanmation, _as in the aut Olﬁ%ﬁﬂ?ﬁdl sorders. See, e.g., Abbas et al.

(eds.) (2000F14RUNFIRm AUURE L aVEASHIPSgy, WB. Saunders Co.
Phi | adel phia, PA;, . Oppenheimand Fel dmann (eds.) (2001) Cytokine

Ref erence, Academ c Press and Macka

(2000) New Engl. | Med. 343%@5&%@?5@5%2“@%&%@% amond (20%1)

New Engl . | [82] 345: Be(mBhiGe S}{s@&(fﬁﬂcltlmseb beteki lndllvﬁu:(li frerh Ajfedtise apents,

het er odi et i ¢, 1oL eol & COMARET BlndRR AN A0 AUPHOLL 30ce S 1AL SR AV
E-1% "ol ays i &4t e

i ndi cat ed t hat’ rcal rofe™in't erentiation
nave T cel | sinlydes sevelablypesrof {ypppoid a@D@yélglﬁpﬂbcsWh@s ntmacufteseuerceipéageFNy
It has al so 2 t t

| mune and 1A AereROCsh Barlopaiki 1135 SR dyneliBbi. Gt 1ARAEAIRS
(2003) Nat ur emysdoid moﬁwroc\me signajipg proteins kogwn a5 %‘@hﬁﬂ@% eldre ghmpnerpspRISE |
and | L- 12R1321440 #llaknshatibd 904t Alctib G dHikdubd c!cIl;?})ste}n'fbaﬁy or in a particular

het er odi neri ¢ cyt oki ne conprised of two subunits, p19 IS uni que
to |L-23, arlacahamof thibady. Irsresaqnsedelaminferstiveagam or fPFFégfp‘?J!b‘it@ﬁf)G‘ﬁint‘“q lls wo

2008/ 106134 R@é@@%@ﬂ&s@@ﬁ@ﬁ tarnshﬁdlﬂeﬁéﬂnﬁqhdnk! cE1EpraliRAib0 ddvefopment,
gr anul ocyt e- (ﬁfgl on%égstl mul atj ng factor "dz and the p35 subuni t of

IL-12. 1-23 . of @iﬂéﬁ‘i"ﬁg‘%“"&ﬁﬁﬂ?%% redupgpathalegiqabromgequences, e.g.,
receptor, cosphiitSeebhet etdessd@Rffthatibn, b2 haflddutoimiuaddikGdsd aee . o)A Hbkeer

R LTI S T (T RMAATIE SR D O

Presky et al (Dpp(eﬂﬁ%)mﬂeﬂ)chnanhl&édsb (A0 B)CC'yIrﬁ&ie RefBAenS3 AtdRai: Pré@00E]Dego,

genet! o det s GHuRB Sl SRR G Elel o) 88 IR RIS Mo o
sever e t han Pihogsl RORINdeivkngl. @3&4034ﬁdt43é50 Some of these results were

the pACKO prisaht o exbiklifs BETAERY sirolietigmofle Lok A5y ak
(see, e.g. S@‘fmfanﬁU@Ps lave (n2(raQY thla?ﬂmﬂrilptl%vs 4 gritjea broRAB the\dffEdaniigticn of paivg

(3050 3. 018 08 e RIS Sk A TG v
(2062) | nf edLi18ris ¢seamtiali oy T Eﬂtdbgeﬁemﬂ@)me z{ﬂ@@ﬁ'@ﬁﬂ@&&ﬂtcﬁs@mﬂize&yo See,

t hrough t he h t 23
and 1002 1's B Pl bbb g oo MAND ST O 0 3hecRloP S SR ordE | 2rsT
aut oi nmune dind Se-dErAE subever, the bl ockade of 1-12 through p40

appears to f‘[@Mﬁ vari oig eMal-8hE28PR s &Ux‘éﬁ‘iﬁﬁﬁc SHE I Ao RSaRRRLD suFunits,
suscepti bili téﬁ‘{ 0 opportunisti¢ mcro i nfections. Igowrran eta

(2006) Cur r .P1oyyhich i§ yriquetto Br %3 all@p@mshwf[ @@qudl WitlplB R 2 Jhe pEgybunit is



WD 2008/ 106134PCT/ US2008/ 002534 3 Proc. Natl. Acad. Set USA
84:3439-43. However, mce injected with hybrids of human vari abl e
regi ons anwopmsisesisionst ant regi ons devel op a strong anedFeswishoziys
response directed agai nst the human vari abl e regi on, suggesting that
the retention of the entire rodent Fv region in such chineric

anti bodies may still result in unwanted irmunogenicity in patients.
[0009]I't is generally believed that conplenmentarity determ ning
region (CDR) |oops of variable donains conprise the binding site_of

anti body nol %@W@&y reirdrie flopgranulosyteralpy SHEU NG Beer{C-€PR AddlisP3ont o

human framewabkst drige12. MUBALERLS sQGRMINSRS bkiing fidd IREkrd Pmérd red¥Bior, comprised
mnimze rodent sequences. Jones et at g1986 Nat ure 321:522;

Ver hoeyen c/ #ftlL-21B a8 ILd2RBAwhignig sheseg by Miadlud ¢ dsceptemRes Brspanesl ah 43098

still do not puRibores: 5699 e&Uiﬁre&eroan a%e&éhiasaemmkb] MHGILSIQREZ RibblisNGee
properties as the antib es in framework residues

(FR), resi dubesky st &) |P>F/PCOM¥ ’IASS% S§’UH}%P?I4Q‘)H hunani zed anti-bodi es
al so are reqmnasqd t 0 AMAHmBE ST e Rish@RD dahcmdﬂra@ taétfmerbbﬁgéquei{aéaaraganeta;t
(1991)]. | r} 147; 1709. Wi le the graftin

framework re ﬂﬁ%%? BAOLPddknogkPuE FrowserRf rm‘%ﬁse Wﬁffdﬁ?fféﬂ’e%ﬁlﬁﬁ“%‘ﬁ?f““d
constructs has pIsied nfc@R0ISor@ of thesel résulls fvére evtintuallybexplrat@é B¢ the Biseovery of [L-

parti cul ar g e nthe ant i hod ith th esire

D . - ana2 S BLES g i i briye i Bt foaen Srabbomty o, SRRl P 28
(1989) Proc. (stiat.k., Opmrathn eSalt (208A I8auAi002F ) 5-Cf; Wéckoetskiat af QOO ool
Nat| . AcadSc 1 on

9:421- 5. Nb?séoa\#gf\ 7% 6 §a"? F’g"?q%‘wglgg’é”"ﬁ’g"ég‘%ég?@ reﬁmﬂgkmny)s%gg@ué%ces
for ani mal | 2@RaiEaRY Elieaa/qrai/ézm&bihﬁctwqmemwﬂ 1pEntE8).ng t he
predictive n b6 e of i

anti bodi es hav been EESI% t&&&e@%&g%@%&gﬁ?ﬁ ﬁoﬁ{? Ig%{nﬁ & {%ggae of
havi ng knovvnbf)(h Ha33 sl Aud 2 incasflecive trmmw@rmmwam@@on&@é au*emg“u"e
Jones a at, alycn&a? N&&ebaeaﬁ@@no%i{ad@bm,-@q%@gh B G 20s APV E Varfls sy§t@ﬂfca
Exact sequence information has been reported for sonme humani zéd
constructs. POEPEOYTPRRSUPEASINGSasect syseepibilityisy Pp@EnEE MiRIRbig ffections. Bowman

conposi ti onse,fa@r(zdgh}ecypQ;};,m%ao,ﬁ,s|1@f2I4§rmat ory, autoi mmune, and
proliferative disorders use of agents that cg’%even | L-23

si gnal i ng t hF88Hh .tsﬂr%%f’ebfts&ﬁeﬂ lgwhwte&§saﬁfeta°@b%?f1§tcsfa r 1 {hg milammatory
interaction pdwdl UisetderaBebhhR@istdse 2l W1QLRPE Bdlitis AbLef Hal. l(zoeIsySc&ueéBm 1461.

agents coul d,be used. to tar XP[ essi ;23R ecific
St at on " pr ereraiyide Sustdin i oudt et SbhGHe Ras TR HR e R e,
t he target ml‘cﬁﬁWdszasaﬁdthvmmhﬁbnhﬁorﬂbHﬁg variabt @cdd8t Qi) tdnf2Sng srbmy @otedtion
wth its receptor.a Pref.e h hod
And composi ¢ TSt UEAIFh e i SRty “SHRRRR R it Sfosiep) B el 997
interfere w t:}ﬁO@)hferzctmvesttgyn@fllétlhw) sugeeDing feslL-Buot rtagcéplt_orm:.promising
Preferably, | d enpl oy ant agoni sts

sui tabl e for§alrr:%§ &ggﬁﬁeiﬁ%%&gﬁ&gg{Olt%gt?n);%b cytotoxic 4 payl oads
to target celd088] but Ahgepesti¢ tnibbdesimay beaseddy blotkooyiaking settyity. The most
Preferably, %&m td iRQh
nodified to ?‘ﬁnh%ﬁf@@?ég'%ﬁﬂﬁ%g nicit Eetsv\ﬁenera Hﬁﬁ?ggﬁglr’%o té o} al sub gg%mmty
in need ther ebthe HIFB@RAMR\ASG@SWQCNVEWI@FEE@}@ﬂil‘]VFﬁéwarf@féeéﬁtfquﬁWéHﬁ1@)n
meets these ReRdS rdstistih ﬁmeag"eﬁerﬁ!&q of B 1?:1;1%‘1:3 %&%ké%g&gst%tﬁ&%h@ a%tz@dcdﬁ'
human | L-23R, e.g. humani zed anti-hurman | L-23R anti bodi es. 0012 n
one aspect tﬁé°h|%ﬁvféﬁt‘?fifﬁSPﬁF‘WF%!B%mlﬁI%Pﬁ@eféﬁﬁﬁ'ﬁ%ﬁfﬁ%)’ atsauaﬁ"%tgﬂ and a

anti bodi es 0I’potfeﬁtﬁgﬁﬁﬂ&fapﬁﬂ%@Q:fspon!smh%ﬁkmﬁmhqm&ﬂle;feﬁs Wredubd HBI i C
reconbi nant anti bodies, that bind to hunan IL- S i Si g}

ant i body |.gﬁflmerwgmm%ﬂffoésvt@nw H“’O'd? taﬁﬁrpaécﬁorb?frfa{%wt gﬁﬁﬁfn

t her eof , haviwa@haioutetatiiblORGiond Were Alsed WitiERuRRENs&al Rgibad Liv o {1987)
group consi sting of SEQ ID NGs: 26-40 and 52. In one enbodi nent, the



WO 2008/ 106134PCT/ US2008/ 002534 5 residues relative to the sequence
of the respective SEQ ID NGs. Conservative amno acid substitutions
are provi dggaakndai € 1. [0017] I n some enbodi ments t hepda&hhosidoadsn
vari abl e domai n conprises a sequence sel sct ed fromthe group
consisting of SEQ ID NOs: 48-49 and 53 or a variant thereof. In sone
enbodi nents the heavy chain variable domain conprises a sequence

sel ected fromthe group consisting of SEQ ID NGs: 45-47. In various
enbodi nents the variant variable domain conprises up to |, 2, 3, 4,
5 6, 7, 8, Brocigul 4eud 5G URDB4:HG943. Bowveyer, migedn] ith lgybrigeedf puman

nodi fi ed am ‘-"H?laagﬁ' idn€ Sl dIHERe ESL@htir nE@eJen)ﬁ a%ﬁ&*ﬁ%ﬁﬁn@oﬁ gponse directed
respective SEQ ID In yet a further enbodi nent, the

conpound coniﬂﬂlnétéée 'aln}apgﬁ&'ab&faglﬂn vegersiing taitbnsientionf the qﬁéemde q%a«rﬁgwn

vari abl e donmmistch dnrmdrnanmwleg%y Eﬂlﬂ'@éuﬂgn dfwAERE ﬂﬁéuﬁo@@d’n&ﬁﬁm paﬁagr i bed
inthis paraﬁ’ﬂ@ﬁ [001 I n ot her enbodi nents the binding Egound of
nt i

t he present onlt pralbeleliged .ﬂ&h@%eﬁfﬂvweﬁﬁwemawn DR} ogps
antigen bi ndbfgridtio@iRis coipriRate, blmrgssnts bf MEbRS SIMcuRS. | Phefffors! the graftin

sequence sel e t he onsi |ng of SEQ ID NOs: 48-4
53, and/or a° fff&f{‘xvy&é%fws 9%%351 &f ﬁﬁ P"faﬁmmvg&ﬁaﬁ%dﬁg%ﬂ%
fragnment t hemamhize adagisajuengs. chaaR bladlb&S) ofotive BRPACIEh&@dRe Led 9ggyom

the bi ndi ng. Sapbtna af TRev or SLBpon Rotersalt” SonporSEBTLeefIne™ chai n
vari abl e donmitihpdyorithethe aantewgeimgmrcnxdrtmgasfthea@n’emy of brégie o€Chanp@\n fAignatork

| east 50% 7 0% o0 9% e y Wth
a sequencqe sigéf/ect§ glég)f ;%?;({Bes?&éive?% éDchﬁos ‘{plp , %@%@?%’tﬁ@% agﬁ%

48-49 and 53reqtawd/t@pre@r\+¢eiancn¢>hdm affoonty. albdtat d@e‘r&l%l)bimramnoaﬂﬁ lj@ﬁ

bi ndi ng fragggpnt th%%g%D%%%xkggndaﬁade%ﬁgreé& reZé‘v/Qnoﬁ% m%ﬁ) 90190%

95% 98% or 99% sequence h a sequ nce selecte omthe
group consi shymagized antiboyly Ongosts is®ela??d01¢5r'ﬂ$ dlfﬁmgpﬂeﬁlcbﬂﬁepwlaf

enbodi ment  t hauen@iiNesuk QB dRthodd withfe BEsﬁ%@&Ed:h? \éﬁmdnﬁﬂm@m&l’o éa@s
the antibody light chain variabl e donmain of 3 "and

the anti bodyPREENSS Straf&- Rusenghf/e(la%NdTras Herl gE@' £eh W 3‘5117002810%“ et al.

g_nt ld gen bi nd(IDQI)er&QWBﬂtAchI%EQJ{S'A sﬁ tamhiddmdagg n@m}iB:BN%ﬁnozo EVY) 9:421-
i ndi ng conpou conpri ses i ..chain o

and the heav @‘ﬂ%?ﬁfd?%@@f|5133m5%%61ﬂ%mt féﬂﬁlaaﬁwaﬁﬁf farwﬂglgbtr%hf@m

thereof |n yedriablebasptrivey, r@ﬁhﬁ@itﬁmidlctibhﬁatﬁ}b Bﬁhualgstmemuﬂdndb& Seqealesl

by the nucl e| aC| d nces of chai n dS
"h MO 86 (1 PP RPRSEE ReePrr R e Bt R o B g Rrowa 1
conpound conpysmeresh@nbocgéENEWaan@ar Sedht.g., thowdr . aﬁapzSEI{):rh@yerﬁethD

58 and the h I
anti gen bi nd?’%yyfi ‘?‘Q‘éﬁ"ﬁ’ﬁﬁf‘ﬂ é’g(f %dg%%$cﬁ$%ago I\P(i been r'f"portte ‘?E’r some

i nvention rehlamaeszetﬂ eonaicksbodi es that are able to bl ock t he binding of
a binding co nd of ”gﬁg

cross- bl ngl [r;ﬁnﬂgssa fl@n&\?g%}?%?én}g}!ﬁ?%ﬁ{aggt e thhs %slmgltrg an Of

bl ock bi ndi ni# @fflmhteﬁawtmmr@m apdprahiferstivg Hendders o apyiuse n@gemseth@mvent IL-

sequences of »ARL Rtk A i reéeétor GIRLIOM aé%m%@% n(tWaétf&n Qf‘ [[,V%talﬂﬂ) We iLh$
S32T sequence variation 20E5, ‘as di scl osed herein.

embodi ment s, TEREOTa APBR i sychasprs eaylddieyedd th farget PRl @fprmm&}% lefzeR to

the anti bOdYS[ﬁ@iﬂ@&ilit%@l Phelidia Qsehtanggcrms%qco%ﬁﬁﬂaoaa R REhitPHAmE
and/or the antjb dy deposi t ed under ATCC accessi on number PTA- 01

i
in a cross-b"gERY ‘“n@“ %‘é@ be ghle tgrhlfck the et HsTarbiR With Herepspirs At elgtively low
rel ates to bigiel. rygefer@usrpQuelﬁﬁeth&mtamaé@pa@h@lsmuialbeﬁlghlylspmm%eﬁd

t ty, t t. not di
e Y AR LT AR R bt o e e

[0022] I n somnmmomsmtcsqmﬁldsyemtagmdsmgntmmau:ﬁﬁiﬁaénohh’tﬁﬂmdaﬁﬁmt of cytotoxic
i nvention conprises a humani zed anti body conprising the CDRs, or



response in a human subject conprising adm nistering to a subject in
need thereof an antibody (or a antigen binding fragnent thereof)
speci fic fyppadbbnaddd in an anount effective to block | lpPussh@nadssng.
I n-some enbodi nents, the antibody speC|f|c for IL-23Ris the WO
2008/ 106134PCT/ US2008/ 002534 7 humani zed*or chimeric anti body. In
further enbodi ments, the immune response is an inflanmatory response
including arthritis, psoriasis, and inflammatory bowel disease. In
ot her enbodi nents, the i mMmmune response i s an autoi mune response,

i ncl udi ng nupayiopdsdo taedebgedisibyt alspsgitablesior mopsyetpixis usesp Beefarably, heslraetivds
and di abetes ] t he
i nmune respo‘ﬂ‘é’é’@?@m"nﬂ%‘ﬁﬁg b”ﬁﬁ'ﬁ:o l‘%)026 hegg%gggﬁtaﬁ?égﬁg%?%ﬂ al so
cont enpl at esadadmtf:fﬂ%toeﬂrsilhlgcta}h“@éimetep nal i nMmunosuppressive or
anti-inflammatory agent. The binding compounds of the present
invention can be in a pharmaceutical conposition conprising the

bi ndi ng conpound, or antigen SUMMASYIQREABRMVENEL !, in combination

with a phar ”Pﬁﬁl]t i cal the et HRlsthess néaas i Itﬂetae%d mbfe b3 ptddididrer
enbodi nment , har maceuti cal conposition further_ conprises an

i Mmunosuppr e%r%qgf?'é“b?f hymep L-pi ks gnbitreanized gtidtuman o234 ani@odifsesent
i nvention en@oimassesinaie bspdMeqfiventis RoGded 6inding e@@ﬁsun@ §kR as antibodies or

pol ypepti de sequence o ant i body enbadi nent .
conpound  of {sfweaﬁsgeéﬁq% *?“ﬂi?éﬁthl“[‘}'ﬁmgeﬂ?é°'?1{*j‘8“%ﬁ“’%° &gt eaﬁ JS i bigg to
expressi on v;aﬁﬁaalmqmeroahbys:hg aiﬂ@!ﬁdbdd@l]@lﬂmhzﬁ@{zarﬁsﬁHaﬁQSSorﬁﬁtg@lghmdt&gl by

a host cell trans S

el conpr | sTHPeHE S b dlsatConepibtons e TR SR B8 T T T S e
conpri sing colﬂStBQrIimgm 26-4hasd ST dh bnund:edmmmmlbebmdmg covisued of théygresent
nucl ei ¢ aci d. i r [.hg..t

pol ypept i de, m% ggnr céoC I’lSéS at &R cﬁ\%%%q xabtl Ieagléco?llpgﬁqﬁl%c et’%ée%ﬁ 6)2? Clg}eZ]LE se(%?cted
medi um | 00289:111 rthe\ganup@grylsenmefcﬁ%m EOS t2§é0 e/ least one ICRRAS stlectesfeonpf
a binding co

redh carent s Top el RERIBMN o b8 ah il 1l G PORES Rk R poum,
to, inflammutpijtingio§ SEQAD NGt Hi-Hhune di sease, cancer, infectious

di sease (. GjooRCt €T | B oneHGEONRAGH A Ghdinddchboul cofnhg@bn arnliae(gtueer},cham
i ncluding chronic infections), arthritis, psorl asis, infl

ry
bowel di seas¥riahlsdemgn.or §%tlgé§‘ bladiag fragresnt thereofhaving af leagt e&fugm or thee CDRs

eryt hemat os U&iﬂ%&ﬂ ﬂdh&ﬁlﬁér&ﬁ: cohﬂst%i&esm 0 8ihis B ESS [ B ehiD¥@REAOMe binding
relates to co C{IOI’]S lim.ted t he af orementi one ses. [ 0029 In

other embodi s e PR eﬂﬁh%&ea@? gfyain comprisin
conposi ti OnSleﬁ@BﬁHGI]BRHgsaecEHdrﬁﬂ)mge gr@nm@ugidm@fofmenpm:anusl eniedst dnen

for treating.di ers udi n | ammat

di sease, aut ngﬁgeoﬁd Q‘ gﬁoé{ %F'SP?gr@%gh @L}\i&d }%g §re\é1 teeatoneg%{?’
bacteri al, rryezb@ttacﬁbenrtheaﬂ,rrpupmomaktxr@mfSEQ@&NOsrﬁlezﬁt| on, i ncI udi ng
chronic i nf e ns) it ﬁl‘m

di sease, e scl er OSI gmbgd'mg?ﬁg{he g%f'ﬁ% CAHQPOL S pr;r'(se'?[ﬁhe\(%ﬁ ' Bsus
and di abet es comm*@szaofgame@mm@@mmasmwzm enp@e)s@ilanm os theentigen
enbodi nent s, ﬁ@lﬁ ﬂggdeggoquag%pqeoo Nl 9%%1 mposi tion of

t he present | nven n 1 nduces a pro of (f em ssion from
di sease synpli§ad |n alssobjeembodimgeth thmmdlnmmd@mdﬁgnpmﬁpe‘? {ratheveoginrepien,
extended to mych, R ;Icmagaq&eh@e Jmlefﬁalﬂetverqugimeazbbmbe&namwed in
the subject, for exanple in the treatnent of rel apsing-remtting
di sease. | n VerIoESUesElSwinaning acid sevEiieer val bet ween one

adm ni strati gipignd angf Kete ehfbocﬁmentgthe]%ﬂ cha:ﬁ-gﬁd/or%@&vy Ky variddie domains

30-weeks or longer. In other enbodinments a single admnistratjon is
suf fici ent tﬁorﬂeﬁ%ﬁ%ﬁmﬂf"ﬁ? gagie of e Gp8esin "BFQ“EF'“BE@P?@I“F‘W ¥aaCdompye

DRAW NGS 1003dnifriseiiipo 1, 3hons, £ amnar i s sorddontedbatitely mpdifibdDargifo fcidr')
and humani zed ("hu") anti-human | L-23R anti body clone heavy chain



CDRs are indicated. Cross references to sequence identifiers in the
Sequence Listing are provided at Table 4. DETAI LED DESCRI PTI ON

[ 0033] As upgshobedeeisn, 1 ncluding the appended cl ai ns, tdhergd20@HbR54
fornms of words such as "a," "an," and "the," i ncl ude their
correspondi ng plural references unless the context clearly dictates
ot herwi se. Table 4 bel ow provides a |isting of sequence identifiers
used in this application. Al references cited herein are

i ncorporated by reference to the sanme extent as if each individual
publ i cat i on, residiteatzdesize wrthe seqiemegyef tiGomipasive SEQ IR MNEiss ConseGatied dmino acid
entries), atent, was specifically and

i ndi vi dual | ;g"lgﬁ |t§gp%%&%wdg&”%§:18?porat ed by reference. Ctation of
t he referenc881Mer ei ninissmpembedinentoibellighs cham vadailedinmin eamprisgsiagequence
[ ef er ence | S Reek kMo Pbpthondlthg oS0 APRBS4.40ARFH il riftihereof. In
adni ssion as 0 fts or éateo these publications or
docunents. ©me emé@dlmpw A Geavy olsun varipblf feresimeqmpsises@seqiensp selected from the

enconpasses ?&f&ﬁil&?néﬁféﬁ@mmm@s In m@ﬁs én%oa%ﬁéw%nimana@re t hat
is specifically assocrated wt di vi si on, we| |

as cancer, tdpFincongyisssuaig h2 Héh P 6& f: én%fl&r lnsag(? éﬁ 40,08 p Q@ AP Eonsﬁﬁ‘ﬁ"’ciy

angi ogenesi SmodiR&i3mlind%bid fabidleds AdldtRB o tﬂ@ﬁqu&ﬁ&ﬂ&m%ectw@SEQtDm| et a
to an ani nal nt al sub}rde cel | ssue,

pe

bi ol ogi cal ff”EfF‘H “’mp%q‘“@ ‘[“?) iBdAE SLTPCY H‘%?Pé@é‘ﬁ‘i‘}& a’bﬁ%ﬂ"’ﬁ]éégﬁf“i“é& \
t her apeuti c, hddi/}agxlﬂ&hﬂl&b!ea@ﬁﬁﬁn, oPthe SORROERdihORagir@nts fikreaf) degatibedhin twn,
subj ect, ceI |, tissue, organ, or biological fluid. "Adm nistration”
and "treat me¥2€®An refer, e.g., to therapeutic, pharmacokinetic,
di agnostic, pesyarch, Inamh:kr expeliméerntabindieg fvageundlofelat mesedt infentioncel |
sggggﬁtastsgsaco%%tngema I%tecﬁglntvﬁga%?t t%lnt orea.n%gtt%gh ﬁ V%Lérﬂ&n%ﬁl%l%g & ?nszst?ng a

" Admi ni st r at eseamtialyrd a'sequerseveledtéd fadnsihe gmamsonslﬁtmgl af BBQANMNsx48#Yand 33,
E:E)rerglz)g:s?;[ zn grdg)‘r h&lfv @h %‘g{re!ra’étéEP?ﬂo@alﬁ,ﬁggﬁ%tg %nq{ I?tﬂr('g)t?e}ghq%nt tFlr%g' c'agsmtmg
human, veter ¢Sﬁf€i¢1§"¥y dp S&rcets@arselppt@mqnetbﬁ gropp gassistingf Sﬁ@rlaﬁ\&ﬂ iifi:47
i agnosti ¢ oa eat one R PRORHRGHEL KRa AR o fr e iain
veterinary, ®#marissaedishtrhaigppedie dogpringenan an&'aeg Wding Giagtaeng Higreof, having at

enconpasses GaRb@E!7594 s6R, @f@@@b%w)i/b %wmb%§éﬁﬂb&€%omaogﬁbhha§eh§e%b@
phyS| ol ogi cal corrpart nment, or ysi ol og)cal Tr eat

cel I" al so effl&Siipisadhe %‘P‘EHJ"&P?‘S%O\‘?\%Q NRs: %b‘%ﬁ? 436’?11(536?”?? i‘%a"y Ohain

receptor (| Lvatidble dbmdin Rt ah eitReOBihdiRg fragr@ngheredﬁrhamg af lbdst SR ITa%L MK,
oni st .0 oni st

col | oi dal U, e ations Wne nt

does not con?%’tgogl}%és % eg]%%’ 95#/' HHEEBEIIMS gytvﬁbgg%wc%e&g{eﬂgﬁogﬁ © B

term"anti boebnsnsm@foéSEQUDmsylfscandmx;ﬂ? ant i body that exhibits the

desired biol ggical activi est sense

and speci fi cgﬁ#@ cove?nsanﬁ%’%ro% bé’ﬁ‘a en h‘f g’lﬁ Com ??\dt:c{}%c?prese'% drentg ength

nmonocl onal aodnpoieei tessgdntibqutyl 1igbl dhaialvadable ctomahneﬁ SEQ]JlDﬂ\ICBpﬁ:wrfSB@nd the

anti bodi es ( i A f r

humani zed an%t%cc))‘gi ]gé‘%pc?; g‘h Eﬁﬁ%nﬁ%rr{g gﬂotfsgéép 30 II? r%n %ig}wpﬂ%géﬁﬁmee;t

exhi bi tt he therspf: duja ﬁir@bwnhpéimeat;thewrﬁylg c{no@wr} msnmg@dhm@héph@in af §EQ ID

terms *1 L 23Rob! 510k 89ald RORERYY chain dtsBADY 153G mm#ea%.ﬁmg frfment
“antigen binding fragnment ther eo enconpass or a

derivative othegpf dmyetBdather sraodipqnt, ﬁh@uwgtgaﬁmp%nﬂgﬁ qneqdgd hythe pycleic acid

bi ol ogi cal aQéqhéHc&sVof@fiQtlDﬁ@brsg (hvy éha%ﬁ&d éﬁmm ﬁﬂhg’;ﬁbﬁ%}t $n a Afher

antibody or antigen binding fragnment thereof of present. invention
inhibits 1- 28'“%‘?%%4”??95 %‘f'%ﬁ ‘i"l‘?’é’c"l"lf1 comprigss disdight; Ch@ﬁ&ﬁ‘aPWﬁPIBF‘PPBﬁE(BQ? ng
referred to herein as "IL-23R inhibitory activity." Because

antagonists of IL-23R wll have the biological activity of inhibiting



11 anti bodies, so long as they exhibit the desired biol ogical
activity. U S. Pat. No. 4,816,567; Mrrison et at (1984) Proc. Natl.
Acad. ScL (& ﬁq ].$ 618851- 6855 [0040] A "domai n anti body"pdSuBhe/no2534

i mmunol ogi ca unctional imunoglobulin fragnent contalnlng onF

the variabl e regl on of a heavy chain or $he variable region of a

| ight chain. In sone instances, two or nore VH regions are covalently
joined with a peptide linker to create a bival ent domai n anti body.
The two VH regions of a bival ent domain anti body may target the sane
or differentNants ayéltiﬁ: hefpQQAdiH Aariabie\daiein bf SIEQ (D NAY 57, 00 fPdnkig@bitdivg
antigen bi ndfr Sss | N sonme instances, the two binding sites have
the sanme ant ‘?fg“n speC|T| cities. However, bivalent antibodies nay be
bi speci fi c (@ex]bel own.ong &Qd&Tinet, umdvdneusxerierates towatibeitantiasira ghle oditak n
Fv" or "scFv, to i_bod nent.s i he VH
and VL donai trtllgi%c;)1 'hggey%’l;@%ﬁeco fa”rmedacﬁE ées%"td’orrrgloﬁéo hé‘rm eamg? égs%n &rsss'

si ngl e pol ypbipttlﬂlrttew&ahailmvar@ﬂrmt&ﬂinyeptStIMemﬁhpdp@Iaypeqoblpdebnﬁdmgdfénman IL-

conprises a 585(3:1 Rk mtlbg@y (lo'lrﬁh%é%%a@%e@?ﬁen&s yﬁm"f‘ ghe\élﬂlﬁlplngﬁ (\FQI{C} %b7

enabl es the to for sire ructure or anti g
For a revi ewith oswithout heS3ET éP@RQmmWr(a&@Q,@PETHEdMM/A@@O@W‘@

MONOCLONAL - AT B E3he erbody’hgg‘ble B%&ng%g'64;" QJ[, 3R tthe ax]tnbody

Springer-Verlag, New York, pp. nonocl ona
ant i bodi es héspesited 318 S TCRamderaceeamel Tupber RSATA08. aa8ioning aeiibortrapsied

See, e.d., Mhiederc@asesiondhmba@ah)78b1 Qﬁl%ro@-t%dilﬁ@ass'éﬁl In aﬁ’cﬁh@?’o

Rei chmann et aI (1999)J. I nmmunot Met hods 231:25; WO 94/04678;

94/ 25591; U, %0 Oﬁaﬁe“t KE‘“‘@"%HG'G%V) b‘ﬂ%g&ﬁﬁp‘é{?ﬂwﬁtﬁéﬁrﬁb'e%@dﬁe@é‘nt

i nvention pr ﬁwmdasacsv;@gk@hdamw;ramaln@oahrﬂsmﬁmpélbﬁldﬂ@ 1100, oYlmhetiatigy the
wi th nodificat] such t hat Ie domai n anti bodi es are forned.

[ 0044] As useﬁmhfg?a@?rho”’t‘ﬂ’évaf‘éf e(].l]Fabodl es" refers to small antibody

fragnents w foezzwo anIn| sgmaeiabmﬂmags sietbeﬁi;ngwhxhpcknnﬁ bﬁl@ﬂ'ﬁﬂ&ktﬁt moempmi se a

heavy chain var Iriaf:bsa umamze an‘glb cconrﬂ;enCt ed(&[%}l%_ vapi s \é%élfrgglﬂ%

domai n (VL) THRE dI pep CYEPTERE Y 0 6 eﬁ’ usrng a
| i nker that C§Rt. oﬁhshmbodleﬂﬁxslobm/hepm im qegnbimetiaveeith !tuhemgmhdohght psiromd
the sane chajf, R AP &y C?%{ ﬁatﬁe%ﬁfé\%gﬁeﬁce@%l ﬁlaéé"o?ﬁ &&b%m%?%@ﬁ&?@ftﬁ‘é y

domai ns of anot’her chal n an

Di abodi es ar pareigad aptibbdids.nore fully in, e.g., EP 404 097 WO 93/ 11161;
and Hol l'i ger 0@&3 at (19195%)ne|:e)ﬁﬁgdzmmg lth'f: Uol‘ﬁl?r% cor§ﬁo'uny§f‘h?grese%l%{}enﬁé:%ﬁnher
For a revi eW of engl neered antib y varl ants genera see

and Hudson ( Wesmdleavygh@ﬂ &ersianl regio w_tngrg@_ﬂlellggvy chwgconstant region compnses
2008] 106134PET LSZ00BLANART el chAPARLAR rSG(b BSE R Pynell 1 s
"humani zed an refers to"forns of antibodies that contain
sequences fr MWWWWF@( ghagp consiant regiep cqnmsswia@bdaegs akepra hymambightn
anti bodi es. %momnkpg%es contain mnimal sequence derived from
non- human i munogl obul i"'n. eneral, the humani zed anti body w ||
conprise subE¥&Hti al I ¥ ‘é’ﬂpu %ﬁtilmeétéﬁhe biMig camppungsif el areseqtgyention are

vari abl e donpéifsonal, moWdtidnal, hilmed, heHisdea st fut) homaal ahuwdlers B€fragments thereof.
hyper vari abl g ops correspond to those of a non-hunan i mrunogl obul i n

and al | or shBSRIENRByepjenalyo cgptemplatematiiaanyprn bipding ngwent ds angnivfds n

i mmunogl obul ﬁﬁgmm&e@@fxoﬂ{h& groupaohsigticlg afitabidy FAPLSIR I kv, &(280,, whd d

conpri se at st a portion of an i munogl obulin constant region

(Fc), typi cafi @’dﬁ’hat of a human i munogl obulin. The prefix "hunt,
"hu" or "h" [®25dded fThe ﬁ'ﬂiehbﬁdeyltlﬁtd @.nenph@as gnﬂﬂlboa&umeﬁamgemmaky to

di stingui sh pelgné%ne ze antlﬁ i &s n .om e“m ma u(rzl?entt ant i {13

(al though t hesE 838 "Heet YRat| C8n§ ; oge df?‘l 5o E° IBeréli ereorfrﬁy al so

i ndi cat e t heaibodyof oantigaf biedigafrdgmeod taereqo}apbceﬁmﬁ)r LT3R ihameamoune effdcovets

of rodent anbihed Ay SPAANNRRIPTSRILNG SRR SR sRAURCOS

of the parenta ain am no



WD 2008/ 106134PCT/ US2008/ 002534 13 cells. Depletion of such

pat hogenic T cell subset may result in sustained rem ssion when

ef fect ed iy ssbi@edsS suffering froma rel apsing/rem ttpdgydbdsPbiEeine
di sease. [0048] The anti bodi es of the present invention also include
anti bodi es conjugated to cytotoxic payl oads, such as cytotoxic agents
or radionuclides. Such anti body conjugates nmay be used in

i munot herapy to selectively target and kill cells expressing |IL-23R
on their surface. Exenplary cytotoxic agents include ricin, vinca

al kal oi d, rrehdmnizeckratchimﬁisaetdmdmrias%rélxmmﬂimentsab@inﬁrmnemsmnsw@ana
toxin, cispl ﬂh&&nat@@&h@f&b fHcdin Qﬁhﬁhstl% iddis, B85 AAkha ?éj In
antiviral protein ary ra |onuc1 es for use In nnunot er apy
with the ant¢thrsdinbedivents, e iprmanersspopspie it duriminged regpense2ibaludingmyltiplgQy |
67cu, 211 t, sofrdsislibeitis, & Eterﬁﬂ%d% themat8 &8s arft abeteld: R-and? fdr Mbodiment, the
Appllcatlon Publ i cati on 06/ 0014225. 0049]The term"ful l'y human
ant i body" r efuliest hapcaaeer apd the SEURCHEPORSD ST A4 2 &espaBan | nunogll obul i n
protei n sequepseds ONl Yne fedehtlihdenlieHENR BREHPEYdiBYistERplaRIaliidHal NE
carbohydrate chains if produced in a nmouse, in a nouse cell, or in a
hybri doma_delABESUPPISHIvS ORI @TIEBIPorySRFHC| The indingpgmeenngdnef therfgsentor

‘rat anti bodyvenkigd &dn beth @ﬁhaﬁﬂide&l&ﬁb/cohb@sﬁhdﬁ@ﬁﬁ ﬂ:ﬁ%&h@&lhdﬁn@&ﬂﬁ:@u&{ off at
|nnunoglobulln sequences, ectivel hunman aﬂtlbo be

generated in® g?ﬂf?’r%{jd“go%‘igﬁ’ﬁ“tt eof; ‘Pl’"’%’ﬁé@*’é‘l‘?i’@'tgﬁlpwa%{%a Y% ¢ catrier
i munogl obul bm;gemninlarfenﬁeeewemaan thyphahagentidi] Serh positioh fithBedomprises an
m)l ecul ar - bi ol ogi cal net ho 0050] As used herein, the term

"hyper var i ab'ln?ém&%’ipBWsswreeQI"&?tk BPARY AT o aci d residues of an
anti body t ha[ooa:r}e r esmbarmbiahienwfemnombommebamﬂmmgi nublei: dejdpacodangitiab| e
regi on corrprl no _aci d [.0m a |l enentari.t
Geter i o g PAGTBIE shleR Ebat FEbEN ekl i ARG At b grzsen
(CDRL2) and &Qerﬁan(mal)mlamdtchebd in ginéxpedsgivmvesi@r ppxirbly lthbedto gomird

resi dues 31- QQW%)IC y
chain vari ab%g e((?omau nbz @%’gg%ogt at ggt%iwg ﬂjt%g%cggers ot P?dgﬂ) S%S%glslca)? Bt
| munol ogi catellicamerisieg the SeckprZad a mghiod efnﬂefalcmﬁ agelypdptide comprisipgeilturing the
' nstitutes Oﬁosﬁ?eﬂ'uhlihr cBRfifRS Ateredthe nuBBLQ0 séqﬁ]%@1sre§1§x’e§1l:'@%1eierb9g}loﬁug<:éng

“hypervariabl e | oop” ( resi dues -

(L3) in the egplyrepds ﬁncl/ra?qvawéhﬂwwdé%@ be@zt hiey mezss m55 (1-12)
and 96-101 ([dd2sji n the %%@M%n%éin{%néé&ﬁé ﬁbénﬂordﬁ%s&b&s%@& Eh&ng%uﬂnﬂe%ﬂ%f
(1987)J Mot Bi oI 196: 901-917) used_ herein, the

“framewor kP Pregge inventiop ke Pé?‘g?%"’? ¥ maslrameriutor g’ﬁl"éata‘ﬁ'i‘fé’lf Aiserdds dues

ot her than thleluh}i@eihmﬁnlahh@mr ﬁgh:ematb@smdue&u%eﬂmm&dj R daficed Snfédibus

resi dues. g resg(‘j ul?f/15 er| above reJF.]'J ftﬁ thelléabah nu ri n%,
system and dBE¥HEE ‘EP"E"I Bk v b FrgeY P RFE e eI BN & Y ERARR
nunbering i naxtlhess,a}ﬁm,aﬁyamgatﬁi@q:uﬁﬂm&edsb Sifiviltiyde scﬁequemensyﬁstbraiotl@uk n

¢ epr esent ed Satenn ISPl 0l Ut B e D T Bt

amno acid ' )ﬁhuatbypbs;af’bnemnnt'fdnbduses repI aced by amno acid "Z", and
wherein X an are i i

co de, and pogl ?9]on nu'i] &i’\ér pﬁ%pém@nt?the?nvelﬁo ?stgé%a? ct%EPlchcoﬁ'@ogtmns
t he nunberi ngomlsmgsﬂymlrigwemswdeﬁthe p@segthmm fontreatiag &e@fd@'ﬁmeludmg, but
Li sting. 100 0L B! iBrectiAiBlis

nol ecul e, nagg%ln"ﬁegéﬂuP&aﬁmﬁ%ﬂgﬁaf%gﬁg‘ﬁf% %}? y ef:ralgr'”;cr‘étn o'r'%lse g
anal ogue t he baséstial, W°®B¢t€rﬁﬂhe’lfﬁb@éiﬁlgﬁrlnfe@@pam’@lwChmnﬁdﬁﬁg‘lﬂt@ gthritis,
target. "Bi ngigsiC HRNMALry BlweddiBYe, Faltple saemas GO&RY, 8ystedfic phecul es,
e.g., a non-coval ent conplex, to an ionized nolecule, and to a
coval ent |y offyHEHaEHS aPdHithe(Esnodi fi ed mol ecul e, e.g.. nodified by
phosphoryl ati on, acylation, cross-linking, cyclization, or limted
cl eavage, that is capabl e of binding to a target. Wen used with



Gy; Set Arg (R Lys, H's Asn (N) Gn; Hs Asp (D) Qu; Asn Cys (O
Set; Ala Gn (Q Asn Qu (E) Asp; Gn dy (G Ala Hs (H Asn; dn
I1e (1) L&y 2068hos: M0 20081106134PCT/ US2008/ 002534 15 Qd@iiadsozs34
resi dueConservative substitution Leu (L)8

[0030] In some embodiments, the binding compound or pharmaceutical composition
of the present invention induces a prolonged period of remission from disease symptoms in a
subject, such that the dosing interval can be extended to much longer than the half-life of the
binding compound in the subject, for example in the treatment of a relapsing-remitting
disease. In various embodiments, the interval between one administration and another is 6-,
8-, 10-, 12-, 16-, 20-, 24-, 30-weeks or longer. In other embodiments a single administration

is sufficient to permanently prevent relapses.

BRIEF DESCRIPTION OF THE DRAWINGS
[8031] Figure 1 shows comparisons of rat (“r”), mouse (“m”) and humanized (“hu’)
anti-human [L-23R antibody clone heavy chain variable domain sequences. Sequences are
provided for clones r41F11, r8B10, hu8B10, r3C11, m20ES, m20D7, hu20D7-a, hu20D7-b
and hu20D7-c. CDRs are indicated. Cross references to sequence identifiers in the Sequence
Listing are provided at Table 4,
[0032] Figure 2 shows comparisons of rat, mouse and humanized anti-human IL-23R
antibody clone light chain variable domain sequences. Sequences are provided for clones
r41F11, r8B10, hu8B10, r3C11, m20ES, m20D7, hu20D7-1V, hu20D7-1I-a and hu20D7-1I-b.
CDRs are indicated. Cross references to sequence identifiers in the Sequence Listing are

provided at Table 4.

DETAILED DESCRIPTION

[0033] As used herein, including the appended claims, the singular forms of words
such as “a,” “an,” and “the,” include their corresponding plural references unless the context
clearly dictates otherwise. Table 4 below provides a listing of sequence identifiers used in
this application. All references cited herein are incorporated by reference to the same extent
as if each individual publication, database entry (e.g. Genbank sequences or GenelD entries),
patent application, or patent, was specifically and individually indicated to be incorporated by
reference. Citation of the references herein is not intended as an admission that the reference

is pertinent prior art, nor does it constitute any admission as to the contents or date of these

publications or documents.



Ile; Val Lys (K) Arg; H's Met (M Leu; lle; Tyr Phe (F) Tyr; Met; Leu
Pro (P) Ala Ser (S) Thr Thr (T) Ser Trp (W Tyr; Phe Tyr (Y) Trp, Phe
Val II §H0612£40053] Those of skill in this art re }055%54 I n
general SI ng e amno acid substitutions in non-essentia regl ons of
a pol ypeptide may not substantially alte? biological activity. See,
e.g., Watson et al. (1987) Ml ecul ar Biology of the Gene, The

Benj am n/ Cumm ngs Pub. Co., p. 224 (4th Edition). [0054] The phrase
"consists essentially of," or variations such as "consist essentially
of ' or "consistimgfigiseantially of," as used throughout the
specificatio d cl ai, I ndi cate fhe inclusion.of any recit

cPement o or WFHn of " SPRlEHRPL: Sk BRI A R BB e

el enent s, ofnesésm'rjfaf o@thadisfs;ﬁeetfeﬂty a@ﬁblureewﬁth,arg tnbandl edi dideiog laewelhiss,
that do not materi al ge.,the erti.es of the

Speci 11 ed doBasE VayH A ReE S SRR, B el RGP REREIE) Phi ¢ 1 ng
exanpl e, a bjodds]ng co‘rﬁﬂnumdtrettha’t arldO‘tmtmtrs,”esxsmpumsaﬂolayamfnalahtrMJ ted

am no acid Seg% € Fal Eﬁ%iec m@éptlgs{]g Io %%lﬁ’) o?g%n%{ca!%roe (fq’ %gét%§%%exggeaous

I ncl udi ng sub F esi dUes
not mat eri al phprneeicéusical, mtrepqun@@@gnqsesaggﬂt ommbosmdlnngtm@mptaumjnan, subject,

[ 0055] Eff ece h ?ss&”&gm or BBGS: FRATRC S ARRInATRIAL afh rfeiitﬁ'JeﬁtnEanterer e.g.,to

aneliorate or
therapeutlc, pharmacokinetic, diagnostic, research, and experimental methods. Treatment of

a cell encompasses contact of a reagent to the cell, as well as contact of a reagent to a fluid,
where the fluid is in contact with the cell. “Administration™ and “treatment’ also means in
vitro and ex vivo trcatmen.ts, e.g., of a cell, by a reagent, diagnostic, binding composition, or
by another cell. “Treatment,” as it applies to a human, veterinary, or research subject, refers
to therapeutic treatment, prophylactic or preventative measures, to research and diagnostic
applications. “Treatment” as it applies to a human, veterinary, or research subject, or cell,
tissue, or organ, encompasses contact of an agent with animal subject, a cell, tissue,
physiological compartment, or physiclogical fluid. “Treatment of a cell” also encompasses
situations where the agent contacts IL-23 receptor (IL-23R/IL-12RB1 heterodimer), e.g., in
the fluid phase or colloidal phase, but also situations where the agonist or antagonist does not
contact the cell or the receptor.

[0036] As used herein, the term "antibody" refers to any form of antibody that exhibits
the desired biological activity. Thus, it is used in the broadest sense and specifically covers
monoclonal antibodies (including full length monoclonal antibodies), polyclonal antibodies,
multispecific antibodies (e.g., bispecific antibodies), chimeric antibodies, humanized
antibodies, fully human antibodies, etc. so long as they exhibit the desired biological activity.
[0037] As used herein, the terms “IL-23R binding fragment,” “binding fragment
thereof” or “antigen binding fragment thereof” encompass a fragment or a derivative of an
antibody that still substantially retains its biological activity of binding to IL-23R. In some
embodiments, an antibody or antigen binding fragment thereof of the present invention
inhibits [L-23 signaling via the IL-23 receptor, such inhibition being referred to herein as “IL-
23R inhibitory activity.” Because antagonists of IL-23R will have the biological activity of
inhibiting IL-23 signaling, such antagenists are said (interchangeably) to inhibit [L-23R,



a synptom or sign of the nedical condition. Such an effective anount
need not necessarily conpletely aneliorate or prevent such synptom or
sign. Effegggbye/rpunt al so means an anount sufficient, ShdsRysf
facilitate diagnosis. An effective anmobunt for a partlcu ar patient or
veterinary subject may vary dependi ng on®actors such as the
condition being treated, the overall health of the patient, the

net hod route and dose of adm ni stration and the severity of side
affects. See, e.g.,U S. Pat. No. 5,888,530. An effective anobunt can
be the maxi nahibl@ses, or inbiby ibotd) Ipaamoem Irlmtbma\mhiﬁtsiyﬁiagnénrtimmmlsbndang
ggggf&SGE_)g 4}:’%?'”%@62%%@?%6% The f:;lzgeﬂ ant;bocgh generall%the anti igen Blfndmg or variable
di agnosti ¢ nmgisuithereof: Epamaimfetntﬂbpﬁy&'agdm&sncfﬁk&am&w H(sb byndFv frmtsts
10% nore u . t.30% ly
at | east 400}51%@%5 %%eargﬁﬁ)togggé? Fﬁ%ﬁgm ?ﬁég@ rXol%J ek%angsg ] a’b dpnru ?Jc%
60% i deal | yar@bom@af@mef?ﬁw anﬂbceiynﬁ@metrﬁw Taplcallefﬁhm@@/&agawdt cmismvatwe
ideal |y at |gagk aﬁga%e 10806 lﬂ%%mﬂgacm@ @ﬁefetrmy Qmﬁqmg%&g.fent or

par anmeter shown a I’IOI‘ITB sub
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Practice, Urch Publ., Lon L mune condi ti on
di sor der" en%#ﬁﬁag%l@%bgléal @ffect pyal{ W‘o‘ls%l diis alsgymiendrddatorpen awmf fed, 2 ILI3R

| nf | ammat or ybiedisOf&hafent oaﬁldmmae QaHa6is NERLcoflieFRLEIMIAY adili uBARRIons thigyne
condition" also refers to B ﬁ)tl ons, persistent infections, and
proliferati VRSt Sihstantaliy Alter 1S fiofpelkacti™Beer . tunors, and angi ogenesi s,

i ncl udi ng i nfoexd]i ons, Theltamt 'Snorﬂ&ldnatazmbetﬂ}g dslgdd hEl@Eli, feferepanb@bdyon by

the i nmune s " Cance Qus .on" i ncl udes . 0. ancer
cancer ool | SRR < MR eGEHeer e A Fop PR B bag L At PARE Yuch
as dyspl asi aantip@i& Epthprididgaherpdputayiodars Glesten!'exoapafos passittlesouddy oanrring
pat hol ogi cal i e y atib Do : riIl
ot T rom BISAHs HaO R S EhilR il BROREY MSUbaD g Q08 St s,
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an i mmedi at eeVPhinsiEntia sysinas af thepelyrepiidgrwiihgst alerggithebiolegieal ec;smty of the
influx. See @Gu&imnhbidart eha dste&&@[?@mbshm.ws%ra FRTEARL e i asdfdanf8MAUS e

such catastroghl C injuries and ections are relatively rare in
modem soci ett§7 Seé?fdb'&}h‘ﬂTB@etiraég’(“@ﬂSw th antibiotics if they do occur,
this Th-17 "nucl ear option” may not be.gs,critical to survival as i t
was earlier in human evolution. This suggests t hat di sruption of
IL-23 /1-23 receptor si gRatmplyy kagsenaiy Amipe AsidSubgiiutiophior s de
effect profile, since its naDtigied racie@inkarvatise aibstitutidnl e | mportance in
nmodem soci ety. See MKenzielet gl A(2(06) Té@”gé | mupol . 27:17.
100841The di stinct subunit Lunpusl LI ons—of—t="IZ2Teceptor and |L-23
receptor nake it possible tCL_dé’gg%ﬁ% ”NnnvL)fSh’i"S targets only IL-23
receptor but not IL-12 receptorAsn@@rrpc unds Glnaﬂxsbi nd to and i nhibit
the activity of IL-23pl1l9 or IL 33y eilther dmp. Agol atipn of as
conponents of their respectijve heterodimeric conprexes, will inhibit

| L-23 but not 1-12. There nay “Y&C) conpotfiddiathat Bre capabl e of
binding to IL-12p40 when préesenin () | - 23 butasmot_in [i- 12, or
conmpounds that bind to and |nh|dthEIL- 12RM13MBe@|npr esent in the 1-23
receptor but not in 1-12 regeptor, _Sugh—speciiTtc oindj ng agents wl |
also inhibit IL-23 WO 2008/[10808UBcT/ius20084902534 25 activity but
not 1L-12 activity. IL-23/1L-23Rs@&pecijfic aganGm woul d be expected to
be safer (i.e. have a |ower |sidg.gffeqt profdle) than| agents that
also inhibit IL-12. [0085] Mitcitof the earty work omThhi bition of




WO 2008/ 106134PCT/ US2008/ 002534 26 case there are good reasons to

expect that disruption of

resi st soRpgbpbeehious diseases and to maintain tunor
[0089]Target|ng 1L- 23R has advant ages over targeting
the fact that the two therapeutic approa@hes both act by disrupting
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significantly | ower

receptor.
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or simlar vectors. See, e.g., Huse et al. supra; and Ward et al.
(1989) Nat ure 341:544-546. The pol ypepti des and anti bodi es of the
present I W@ Bos@ss13my be used with or w thout nodifi capduszodsneisugdi ng
chinmeric or humani zed anti bodi es. Frequ rgtly, t he pol ypepti des and
antibodies will be [|abeled by joining, either covalently or

non-coval ently, a substance that provides for a detectable signal. A
wide variety of |abels and conjugation techniques are known and are
reported extensively in both the scientific and patent literature.

Sui t abl e | abf&fut ip pirimpeiyemen iobm diggrogiessmeagire grrpatametpn by atrleasicids, usually by at

cofactors, iphi fjob, Hcse usfu!aIW eeaﬁqn% A0t @luaBat |GEEEY, Hm%wﬂast 40%,
noi eti es, magnetic partlc the Iike. Patents teaching the use

es and
of such | abeP¥e pre&rabieat l5as, SO%WBﬁPrqfﬁ@blY%lmtﬁO%slﬂealb’ aglsast 895, more ideally
3,939, 350; 3 %aﬁ,sa%Sandélmo%meﬂ% neést 2068, Wit 2, 1o@ms éef‘é@ﬁasgﬁje]d:agﬁbﬁl@

reconmbi nant i nmmunogl ob u i ns may roduced
No. 4, 816, SePAramsles Shoyady ag@prmgl Su 4%98995 efsp%aynmff q’ (A%‘?éaff f@eiboe@(SOPs
86: 10029- 10088Godd CIVRAEPiddtide] MBSa Prefl B&a Ra, NEMIRZ(2601) 8bod 4290)ory

Nat ure Genetics, 1 4 and Medar ex
t echnol ogi e ﬁ?@ggﬁﬂﬁ‘flj}%ﬁﬁ’%?ﬂ‘ﬂ’%yr@bﬂ b?n‘posi tions agai nst

pr gdelt erm nﬁ[d()ﬁﬁq gagrren*tlsxmhe d:drl]ldltlaﬁrbr(!‘&ﬂmhfg dEs&#dSﬁdn&BjnpbﬁBﬂJng pdthaddpidaf
animals wt on at es t he 0 ept.i de ra
o T ones wt R Gy BReB A F g drbge s SRt e e

fromcells %ﬁd:&cbri”mg;otréfers delﬁfebt&ds ajatslstlﬁdyfectﬁ‘ne&&d amt:felfmdet amdiciats, Heh as
screened for ablepq agd ene.SI lncqul ll‘!h‘: thnSh.l an%can er nos(i\'sltonaI
anti bodi es will usuafly Bi® § th Teast q"e nor e
usual |y at |eabgtieihouhe BOGuna Mysted0 iﬂweeic@s pavidit®n’hivkludesndg., @@:@r pifcerkOls,
pM 30 pM y ELI SA or
BlAcore(r) I]tg '{ylﬁp%] g‘%:eﬁ% g?ﬁ%&%&%@%%@fé%ﬁ%ﬁter#&%u%)t abl e non- human
anti bodi es r§ﬁ957ahl so bénflayenatery disorderS imegnstaiiésobsiendragibelogisal aywlititagdreielied
in Exanpl es BmoRefduis; inke R il AOOR) dq #Wb%ﬁ%ﬁ @Ak bodi es
8B10 (rat IgGZg l%gpplés lgn 20D EQjrmusrg%b’“ig; 5 E%Sp wer e agge osglltte
pursuant to W@trswaﬁ&ge WF@&PWW’E%“N@ qr@arwnfr%@mﬂe!!w@ ggImuset i on

(ATCC - Manag$as incMdé,e i u!;J%AQeup%oﬁU@/sb% hdororha88, MALGHrAGHRS SdIQN
Nunmbers PTA a5‘?800macnd P] -7§01 respective \ or(\)%&@ gﬁpr g

2008/ 106134PEFCElsIudiotss microglia Y] Hﬁh‘#ilyafﬂl%ﬁe%ﬂop*rib esironie apapt ells,

Anti bodi es [&QQRHGAER el sPetiBblQ aE0EIaldd FRR the hmbdyeyCRNeRMplSStbkas- a
source for the h E 3/ rh"i?]bl e relgi!gr{] Sources for non-human anti bodi es
i ncl ude, butP&g! 9 orgpithghal fellsi ne (e.g. Mus nuscu/us), rat

(e.g. Rat/us[ooss]vegi casyIL- nquadn’arnghal”(lﬁaaﬁd djﬁbﬂghﬁta@rbithﬂ)assicbiom-ﬂn@pe and

Piminogh obur | f2PBesl B-bae e B aUF RS BHTdR oo dr /o ST Bt

resi dues of grénterdetail pti@ntandKeastelep(200€)dVdn imhypd r 127 6B] ‘Bata angi@Bhea (2006)
residues fr n i dono t,i bod S

o, rabbi 1 A B AR P R AR a0l B e SR R 17
af fini ty, armodvapactt\alsoimeansarecdlitbat axmessss alfgvnefqraznh'mmrke ¢fél‘gbbr1016 BRY.S.
residues of M"ﬁ‘ues HRA i PRYRALORY! Jobs 341914 gﬁ@%&&@%%%@?&%ﬂg

non- hunman res Furthernore, humani ze rise
resi dues t haghempldngligand 3)Uﬁt6flﬁuhmtﬁéﬂréﬂltrﬁnéqwtl%mfai‘ft%@%miatﬂﬁ andfs donor

anti body. Thﬁa? erfc&tGl@Eé Q%‘fbh@g B, Wﬁg@eﬁﬁ:s;lw \Lm{reafrﬁénlt E'}earﬁﬂ12|3t3?g1¥st is

performance of the desired Pﬁl cal activity. further de
see Jones et&rgater (heo gregtmepitithend 25@"2‘1352‘59""3%’@@%&& #ih isstefipgd 2 fdlpay.

Nat ure 332: 3Egredd&h wilgh Eﬁﬂségamﬁtlsg&amar@w leasfPfol Sbredi&il iBl1Rlat teast 10-fold
2:593-596. [0097] Met hods _for recombi nantly engl neer | n(r;]t;%nt? bodi es

have been deEea§rijaeye b@icglly atjspstdgdfald gregter. mgsiypiesdly at Iggst 2Qsfoichgseate 7y
Cabi | Iy fl atpréfetaBly aPaist 25Neld ghedidBardOniost préfaMbigtat 18dst 34-Fold SOLAthATALIGNL -
Application Publication No. EP438310Al1) and Wnter (European Patent



[ 0101] Anot her type of variant is an am no acid substitution variant.
These variants have at |east one am no acid residue in the humanized
anti - I L- 23§ sikAdesly nol ecul e renoved and a different gegidnRnosss
inserted in its place. The sites of greatest interest for
substitutional nutagenesis include the h‘]per vari abl e | oops, but FR
alterations are al so contenplated. [0102] Another type of am no acid
variant of the antibody alters the original glycosylation pattern of
the anti body. By altering is meant del eting one or nore carbohydrate
noi eti es foumrehumehhdixantsiidmﬂy pe mpdled, el oithgreatmentonf a popudation of

gl ycosyl atio { S t.

d ycosyl ati osrr%b% nttlgl%‘t&%aéﬁ e m‘ﬂig §Q‘|£I§aigmﬂﬁg?ptﬁgsr% {i{hlllngﬁgymopronﬁ T Whﬁh
N-1i nked r eftbe sctivigy dndéor altotlﬁuﬁl'mnenfﬂdﬂ ctibarcabiystd Siirelly qoopled yith oreptyssed
side chain n3bpBRear agi ne residue. The tripeptide sequences

aspar agi ne- -serl ne and aspar agi ne- Xt hreoni ne, where X is any am no
acid except BP®line, MowordidTi-d¢orpdieingnellsmgudsedsontaior enprgayeser el that
attachment of c&mﬁme@rubppafﬁlx@t& capaeeéixprﬁan 5NR1 BRRALAHION S0 SirRnGRAL hio
Thus, the presence of eilther hese tripeptide sequences in a

pol ypept i de #rlbdifwsodycippecdings dﬁﬁ“‘?j‘l aPess Y} RIPFHHOTSF pecurgr pelkR e IL-17

gl ycosyl atio oétﬁfng c8ll &R bk RRIn@t @&mﬁ@nm% nedemain t h@d:ﬁ&ﬁﬁf SMN7- VWO
2008/ 106134PCT/ US2008/ 002534 31 acetyl ﬁ | act osam_ne, gal act ose,

xyl ose to a P§EHERyehicAePmRarses amibs7-RieftrBR P axdefingd abpve, WﬁfétaﬁP%eg’
al t hough 5- hae@lmeaprow Dhofol &r&wdﬁ@w@aﬁafaecawgai sathbedifisradiated, stored

[0103]Addit| n of cslatl si.tes to. t nti body is conven ently
hoconDl | SheddET e e R P Bl EPaRIE. PisE o, o
cont ai ns oneoxiatio® bemodifitd) @.gq bowesBiaat tcbleadidgyi pepti de sequences (for

N-Iinked gly | ation sites). he a,.I r.a

addi tion of ﬁ@@isubst fig l’ﬁeﬁ ﬁﬂ%‘ﬂ e SHE 5P atﬁé)?lgﬁéceaipféﬁ%()l%c}“e Fife é%%lan“élgle'c
resi dues to #dibmsleguirethatds ﬂéntﬁ”xladaamﬁe@mal fream &t lpebne Coroamibarit mmkedaacid

gl ycosyl ati on 4 is
Phe oubst1 t uep SIS TR oAb 8P SR Bhed R Qb RS oF Sl Al
stability of addiehrfisglated mmﬂcziedolmq fbetijsrth&ﬁom theifamplreemmnafsbwmtafgl ne
(N residue pa¥afGaGRAMIERoLEIUE dddePRLERI 2 diliu Rl BB B hulkic
i soaspartate at any NG sequences wthin a rod CDR. simlar

probl em may @f(‘fblﬁwle‘aﬂeﬁIWS%QD@WGE‘:@”R#W@F alhlﬁdatﬁéwlﬂ%@@mleceﬂel .

Mot Life Set i 8flaekaPdcleib §&@§ﬁ%&l@%§1t§l@dﬁ@§éli@ﬂ'laf@b(lng'ﬂpb)lﬂrésﬁﬂﬁ aﬁ’cfbody where,
conpl etely abrogate binding of an antibody to its target antig

Presta (2005 $xempieethgpudtyic ?Fld maleeHBis in a%ervefmaltloerean dlff?ref&ﬁem that of
enbodi ment, Lhga@sparagi ne i s changed to glutamne (Q. It may al so
be desirableto alter_an am no acid adjacent to spar agi ne . or
gl utam ne (QJP%Hsi due ThO*PESIVE CP‘PFE)IF?“{%@"ICF%éﬁ?IS @fa&?ﬁ‘gé%“ﬁ'ﬁgﬁ '8)5015%‘? 'gﬁ
occurs at gregkSsion @Taﬁ%pﬂbﬁlﬂﬁhﬂ&ﬂbbdlﬁg’@emn&ﬂhd$arﬁ&ﬂ&tﬂ10ﬂd}@ﬁl@:ﬁl'§'ﬁe@ontrol
aspar agi ne or | ut 1994

I n addi ti on, SRS tﬁlg SPleaé’?cfjlo}e‘gOlfaﬁyo eStfbﬁ?xg %‘ﬁ’édChakPmn& E 8“‘3[%5 an
reduce the pomsatdmséqub:yceidnata rﬂahmmvﬂm’rﬂ:mlme?mcan‘beceuwb klnmnltdusa:@,romoters
whi ch coul d reduc nt| n ffinity and al so contribute to
nmol ecul ar hef’@ﬁgl I!Iagll ?S’ “als ?T‘ndﬁe |r%3 anti body preparation. Id. In one
enbodi nent , {GﬁéZ}met hi amun?emamdeh‘@ngeldy tinked! whwnnigs plaged inkn e fiotiines wi t h
such substit t n

subst tuti ontoBRRisR FURSANERIL Y SEEREN P SppETA R ikaklEice ot
| evel s. [ 0108cNirey Ehder Boperalip livkedteBNéfedtotpertidi HO! iaexrdesseds & pgarotein
variants of ACAftds I 2 URABEGHd So1BBHIBORYoAHE: P LRRALEH offtkally linked
variety of nen%ﬂl?adsczp%%ém in the art 'I)%eﬁste %ﬁ%‘%o ts i ncl ude, (}Eur'f1 3élrmee
not |imted tancofiggseguenss lﬁlmffwtath@étaa%capﬂ%mﬁﬂeéwepwet%é riggsome Ginding site

natural |y 0CGULELRY IiARIROa 8tk sSSRRHRNER s\OLiiicHRE S0 asQb fapiliGRATALIMRA. DY
ol i gonucl eot i de nmedi ated (or site-directed) nutagenesis, PCR



chain nore preferably at |east 80% nore preferably at |east 85%
nore preferably at | east 90% and nost preferably at |east 95% 98%
or 99% | qdeptdotYosPds honol ogy with respect to this sequghiagigoests ned
herein as the percentage of am no acid residues in the candidate
sequence that are identical with the huméini zed anti-IL-23R residues,
after aligning the sequences and introducing gaps, if necessary, to
achi eve the maxi num percent sequence identity, and not considering
any conservative substitutions as part of the sequence identity. None
of N-ternm nafigne@lly,coprrabiy linked" meatsthaidlie A esustrsersheingainked apneptigious, and,
insertions ij I t '
sequence. | dent e o dRorabae el (emmed e, HiaE anfihleEdd 08
sel ect ed fr oifivainpe epHiggoust LIH%WE Rt astRbished $y lipatien alciopgniegiviestiiggion sifegDIf
1 gA, and | gE, B §kedai ¥ist ﬂﬂ@sﬁﬂk&i@&%&ﬂnﬁc&o@&b Aggﬁ,@e; kdked Yre wBQYin| SOt ype
of 1gG can be used, including g3, 1g&, 1gG3, and lgat. Variants of
the I gG i sot3fpudanss withheomyergiopal 8/#pYi%%t ed. The humani zed anti body nay
conpri se sequesstes froMEPL&eihNAPREsissASH, "Okelll 1:Q ¥RE celCRNIAA ZRLERN
of the necessary constant domai n sequences to gepnerate the desired
bi ol ogi ¢ act‘?“i?f‘%?’g?a?'yraéaéﬁ pyrh designatiens imsinde progent ABus, e “Wars | ricaRantsn
t he bi ol ogi cal "easRiseddeBsL indNeE tHelpriviafy saXjadtReIEfd chifiOGktiidieNdrFRm
either class of i h(% c?gi n_gan be Pseg .ia t he con‘l?%stiﬁﬁi ons and
met hods her el OUSBRET of g npgrocriof Bisters. Wb ase uniprsioat et Prossms manobbe
useful in thgedielddanticat GNPEA ichhtan duanddetibdrito aiSinadvOinOhAnyons UMuaht e
portion of the eguences fromthe nan-h n antib .can be ed.
The. COR sequineelt R B0 Hiteistih lubog] BPRY sk G e o el
del eti on of twnsfomzdicelbme incbeed U¥hge distitchdsighhionCDRInsadede it @dl] besclear from
di stinct from%ﬁl;& puman and non- hunman antibody sequence enployed. |t
is contenpl ate that such mutations woul d be ninimal . Typical ly, at ,
| east 75% of [0864@ humahs vsed hareini ipoloyerasesihein escivnl br 'CERY exdpoind: roctihoge
of the non- : 251 9 St

hlgm&)ugﬁolgvli%o ﬂ%%moﬁmiﬁ' éa% LS p?&!‘b?rﬁl?ﬁlcrggl% Rﬁﬁ%ﬁcﬁ&%ll%rare

greater than 95 Any suita ortion o e FR 'sequences fTom
t he human ammmidedasdsseribed insw. U-Phiat IR- 4681 Bive Sisnerally, $squanpe mbpamitioad

by substit Ut {Qh thele AR tHe QidN of GRS bokky@d REdshERSIva PR, §eEhEUe such
that the FR sequence, is, distinct from ghe human _and non- hunan

ant i body seqRligfeusieatids pEinsE cap pe desigperh thesgprisessgvit! g deatireher fimike inons
woul d be m ndefidnce t8 ¥piosied didndsIf tHe@@Filatd RMe@inplifid. MUEBAaA] AR lebikRelYr

resi dues will correspond t.o.those,of the hu FR resi S, re
e 600 TR eR Br afisaite i i a8 bk O RN sg meisopio, Bep b vsed to
[0111] CDRda][\gjnﬂ_ﬁlﬂ_/ ﬂ’peﬂﬁ?ﬂﬁﬂ bsaqtﬁnﬁﬁts‘»ﬁéciﬁcrml aﬂlaa*g:gh'?fhgnsto&l gémma:tm?w,a:rnd
sequence er| on a | at al.. . e ences O

oy aenee o A S ed AR SRR RTK Biteadobie o pRGHH SO G, See
Heal t h, Bet hgwera//NHulliSEQ!I(PMIDEP/dSpBng Harkot Seph@eany Bidiad 1269 altrlicth b,

domai n seque ' r anti - ' < .
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and Skin Diseases of the United States National Institutes of Health. Mouse germline
sequences may be obtained, for example, as described in Giudicelli et al. (2005) Nucleic
Acids Res. 33:1256-D261.

[G066] To examine the extent of inhibition of IL-23/1L-23R activity, for example,
samples or assays comprising a given, e.g., protein, gene, cell, or organism, are treated with a
potential activating or inhibiting agent and are compared to control samples without the
agent. Control samples, i.e., not treated with agent, are assigned a relative activity value of
100%. Inhibition is achieved when the activity value relative to the control is about 96% or
less, typically 85% or less, more typically 80% or less, most typically 75% or less, generally
70% or less, more generally 65% or less, most generally 6§0% or less, typically 55% or less,
usually 50% or less, more usually 45% or less, most usually 40% or less, preferably 35% or
less, more preferably 30% or less, still more preferably 25% or less, and most preferably less
than 20%. Activation is achieved when the activity value relative to the control is about
110%, generaliy at least 120%, more generally at least 140%, more generally at least 160%,
often at least 180%, more often at least 2-fold, most often at least 2.5-fold, usually at least 5-
fold, more usually at least 10-fold, preferably at least 20-fold, more preferably at least 40-
fold, and most preferably over 40-fold higher.

[0067] Endpoints in activation or inhibition can be monitored as follows. Activation,
inhibition, and response to treatment, e.g., of a cell, physiological fluid, tissue, organ, and
animal or human subject, can be monitored by an endpoint. The endpoint may comprise a
predetermined quantity or percentage of, e.g., an indicia of inflammation, oncogenicity, or
cell degranulation or secretion, such as the release of a cytokine, toxic oxygen, or a protease.
The endpoint may comprise, e.g., a predetermined quantity of ion flux or transport; cell
migration; cell adhesion; cell proliferation; potential for metastasis; cell differentiation; and
change in phenotype, e.g., change in expression of gene relating to inflammation, apoptosis,
transformation, cell cycle, or metastasis (see, e.g., Knight (2000) Ann. Clin. Lab. Sci. 30:145-
158; Hood and Cheresh (2002) Nature Rev. Cancer 2:91-100; Timme et al. (2003) Curr.
Drug Targets 4:251-261; Robbins and ltzkowitz (2002) Med. Clin. North Am. 86:1467-1495,;
Grady and Markowitz (2002) Annu. Rev. Genomics Hum. Genet. 3:101-128; Bauer, ef al.
{2001) Glig 36:235-243; Stanimirovic and Satoh (2000} Brain Pathol. 10:113-126).

[0068] An endpoint _i)f inhibition is generally 75% of the control or less, preferably

50% of the control or less, more preferably 25% of the control or less, and most preferably
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10% of the control or less, Generally, an endpoint of activation is at least 150% the control,
preferably at least two times the control, more preferably at least four times the control, and
most preferably at least 10 times the control.

[0069] “Small molecule” is defined as a molecule with a molecular weight that is less
than 10 kDa, typically less than 2 kDa, and preferably less than 1 kDa. Small molecules
include, but are not limited to, inorganic molecules, organic molecules, organic molecules
containing an inorganic component, molecules comprising a radioactive atom, synthetic
molecules, peptide mimetics, and antibody mimetics. As a therapeutic, a small molecule may
be more permeable to cells, less susceptible to degradation, and less apt to elicit an immune
response than large molecules. Small molecules, such as peptide mimetics of antibodies and
cytokines, as well as small molecule toxins are described. See, e.g., Casset et al. (2003)
Bfochem. Biophys. Res. Commun. 307:198-205; Muyldermans (2001} J. Biotechnol. 74:277-
302; Li (2000) Nat. Biotechnol. 18:1251-1256; Apostolopoulos ef al. (2002) Curr. Med.
Chem. 9:411-420; Monfardini et al. (2002) Curr. Pharm. Des. 8:2185-2199; Domingues et
al. (1999) Nat. Struct. Biol. 6:652-656; Sato and Sone (2003) Biochem. J. 371:603-608; U.S.
Patent No. 6,326,482,

[0070] “Specifically” or “selectively” binds, when referring to a ligand/receptor,
antibody/antigen, or other binding pair, indicates a binding reaction that is determinative of
the presence of the protein in a heterogeneous population of proteins and other biologics.
Thus, under designated conditions, a specified ligand binds to a particular receptor and does
not bind in a significant amount to other proteins present in the sample. As used herein, an
antibody is said to bind specifically to a polypeptide comprising a given sequence (in this case
[L-23R) if it binds to polypeptides comprising the sequence of IL-23R but does not bind to
proteins lacking the sequence of IL-23R. For example, an antibody that specifically binds to
a polypeptide comprising IL-23R may bind to & FLAG®~tagged form of IL-23R but will not
bind to other FLAG®-tagged proteins.

[0071] The antibody, or binding composition derived from the antigen-binding site of
an antibody, of the contemplated method binds to its antigen with an affinity that is at least
two fold greater, preferably at least ten times greater, more preferably at least 20-times
greater, and most preferably at least 100-times greater than the affinity with unrelated

antigens. In a preferred embodiment the antibody will have an affinity that is greater than
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about 10° liters/mol, as determined, e.g., by Scatchard analysis. Munsen et al. (1980) Analyt.
Biochem. 107:220-239.

[0072] As used herein, the term “immunomodulatory agent” refers to natural or
synthetic agents that suppress or modulate an immune response. The immune response can
be a humoral or cellular response. Immunomodulatory agents encompass
immunosuppressive or anti-inflammatory agents.

b I 5

[0973] “Immunosuppressive agents,” “immunosuppressive drugs,” or
“immunosuppressants™ as used herein are therapeutics that are used in immunosuppressive
therapy to inhibit or prevent activity of the immune system. Clinically they are used to
prevent the rejection of transplanted organs and tissues (e.g. bone marrow, heart, kidney,
liver), and/or in the treatment of autoimmune diseases or diseases that are most likely of
autoimmune origin (e.g. theumatoid arthritis, myasthenia gravis, systemic lupus
erythematosus, ulcerative colitis, multiple sclerosis). Immunosuppressive drugs can be
classified into four groups: glucocorticoids cytostatics; antibodies (including Biological
Response Modifiers or DMARDs); drugs acting on immunophilins; other drugs, including
known chemotherapeutic agents used in the treatment of proliferative disorders. For multiple
sclerasis, in particular, the antibodies of the present invention can be administered in
conjunction with a new class of myelin binding protein-like therapeutics, known as
copaxones.

[0074] “Anti-inflammatory agents™ or “anti-inflammatory drugs”, is used to represent
both steroidal and non-steroidal therapeutics. Stercids, also known as corticosteroids, are
drugs that closely resemble cortisol, a hormone produced naturaily by adrenal glands.
Steroids are used as the main treatment for certain inflammatory conditions, such as:
Systemic vasculitis (inflammation of blood vessels); and Myositis (inflammation of muscle).
Steroids might also be used selectively to treat inflammatory conditions such as: rheumatoid
arthritis (chronic inflammatory arthritis occurring in joints on both sides of the body);
systemic lupus erythematosus (a generalized disease caused by abnormal immune system
function); Sjégren's syndrome (chronic disorder that causes dry eyes and a dry mouth).
[0075] Non-steroidal anti-inflammatory drugs, usually abbreviated to NSAIDs, are
drugs with analgesic, antipyretic and anti-inflammatory effects - they reduce pain, fever and
inflammation. The term "non-steroidal” is used to distinguish these drugs from steroids,

which (amongst a broad range of other effects) have a similar eicosanoid-depressing, anti-
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inflammatory action. NSAIDs are generally indicated for the symptomatic relief of the
following conditions: rheumatoid arthritis; osteoarthritis; inflammatory arthropathies (e.g.
ankylosing spondylitis, psoriatic arthritis, Reiter's syndrome); acute gout; dysmenorrhoea;
metastatic bone pain; headache and migraine; postoperative pain; mild-to-moderate pain due
to inflammation and tissue injury; pyrexia; and renal colic. NSAIDs include salicylates,
arlyalknoic acids, 2-arylpropionic acids (profens), N-arylanthranilic acids (fenamic acids),

oxicams, coxibs, and sulphonanilides.

IL General

[0076] The present invention provides engineered anti-IL-23R antibodies and uses
thereof to treat inflammatory, autoimmune, and proliferative disorders.

[0077} A number of cytokines have a role in the pathology or repair of neurclogical
disorders. IL-6, [L-17, interferon-gamma (IFNgamma, IFN-y), and granulocyte colony-
stimulating factor (GM-CSF) have been associated with multiple sclerosis. Matusevicius et
al. (1999) Multiple Sclerosis 5:101-104; Lock et al. (2002) Nature Med. 8:500-508. IL-
lalpha, IL-1beta, and transforming growth factor-beta 1 (TGF-betal) play a role in ALS,
Parkinson’s disease, and Alzheimer’s disease. Hoozemans et af. (2001) Exp. Gerontol.
36:559-570; Griffin and Mrak (2002) J. Leukocyte Biol. 72:233-238; llzecka et al. (2002)
Cytokine 20:239-243. TNF-alpha, IL-1beta, [L-6, IL-8, interferon-gamma, and [L-17 appear
to modulate response to brain ischemia. See, e.g., Kostulas et al. (1999) Stroke 30:2174-
2179; Li'et al. (2001) J. Neuroimmunol. 116:5-14. Vascular endothelial cell growth factor
{VEGF) is associated with ALS. Cleveland and Rothstein (2001) Nature 2:806-819.

[0078] Inflammatory bowel disorders, e.g., Crohn’s disease, ulcerative colitis, celiac
disease, and irritable bowel syndrome, are mediated by cells of the immune system and by
cytokines. For example, Crohn’s disease is associated with increased IL-12 and IFNy, while
ulcerative colitis is associated with increased IL-5, IL.-13, and transforming growth factor-beta
{TGFbeta). IL-17 expression may also increase in Crohn’s disease and ulcerative colitis. See,
e.g., Podolsky (2002) New Engl. J. Med. 347:417-429; Bouma and Strober (2003) Nat. Rev.
Immunol. 3:521-533; Bhan et al. (1999) Immunol. Rev. 169:195-207; Hanauer {1696) New
Engl. J. Med. 334:841-848; Green (2003) The Lancet 362:383-391; McManus (2003) New
Engl. J. Med. 348:2573-2574; Horwitz and Fisher (2001) New Engl. J. Med. 344:1846-1850;
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[0081] The p19 subunit of IL-23 is a member of the [L-6 family of helical cytokines.
The p19 subunit interacts with three cytokine receptor subunits to form the competent
signaling complex. When expressed in a cell, the p19 subunit first forms a complex with the
p40 subunit, which it shares with IL-12. As noted above, the p19p40 complex is secreted
from the cell as a heterodimeric protein and is called [L-23 (see, e.g., Oppmann et al., supra).
[0082}] The cellular receptor complex required to transduce the IL.-23 signal consists
of two members of the tall signaling receptor subunits of the IL-6/TL-12 family of cytokines,
the IL-23-specific IL-23R (see, e.g., Parham et al. supra) and the IL-12RB1 subunit, which is
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rrent that is cz%f
anti geni c eptgfrﬂﬁét”aﬁﬁr‘ﬁl"t‘%t 323%|’5 ‘?IXH’H?SF%?:'% ‘]1’95‘5%%‘??”%7 %F"Bvl aBF Bigiagtibodies
effect. Typigrand ;ﬁ‘ese&tha&m;@frﬁ@qie&sédeﬁ Bé!iverfd’d?f&dxhﬁ)aﬁ'lahd sﬁeaﬁaﬁh%; tdthad 3-def
‘‘re

bind IL-23 re t or ere '
the. sel eot | VECHI riachEFIGPoE fs ROBBHY ot RUAP Bk SPGB ST HSHE.
Ant i bodi es CﬁMcMEU&SﬂS&ﬂgf&tﬂﬁ‘cﬁxﬁ)@ﬂﬁsﬁt ml\ihycholﬁeybrd"lddu&g:l 2. megmaruh@g skin)

binding to IL- 23 b|nd|n irre ant ige [_antigen mxture
inder 3. gi veRPERGRsRr P TR et s PLbene Sin Rl BFoaR o

| east 10, anﬂﬁmmfghaﬂadwytafget tissueesd ndneng diseaset(ogiM$ @l tby @NE). aiae Chere: ok
antigen m xt t.hen it i onsi dered to be specific. An antibody
that "speci f‘:ié%\)lfﬁ& %"Ef%gﬁtlg'q?ﬁ 23R does not bind to proteins that do
not conpri se[0887@ | L- 2BRtike pmmiimety hewvayers it may be prefepbleitd peid gytotesc aifsetd
ey Cba B2l f R SBR A hlcldo AL N0k B (BHIRE RAAURLCSS

that may be presen Totein as used
herein, an afeinirstgf thimers (segwmwwaq)‘v@ﬁ bYMDrferexempla, ipopy/frasetprelele to biock

conpri sing |- 23R Midglin w@wlélawumg aﬂcﬁmﬁl&ﬁ%ﬁan b«hho@%ﬁummeﬂmln.@ a

fusion proteln conpr|S|n - Ee tl e tag

does not bi nthetTdOcHls "F‘Lﬂ@(’rb)" a\ﬁ’élalrlp &é pfoébctlav %é eﬂabhnqase ir@ﬂﬁfed §éH~ t%

a protein otygih éah@l‘bnlel}ga%gﬁzrprod@1m%(uwwa%@%%&9m Rfeficial
1012611 L- 23 Tf?e?fg%lfl c bi ndi ng conpounds of the present |nvent| on,

such as i nhi eFim%ﬁogwe.w#@da?ﬁt?ﬂdﬁﬁfﬁlé%me% SNE{TRRFFS: Dot sgenarios by
bi gl ogi cal a;gbhmhg }z!ml:li:cﬂg A pJIRAYTENtiboiiBg tHachinmgortnty naoénhhnceki#e@ of I~ 23(111
re UCIng pro ucti.on ritonea [0) S an

| L-17 by THIZPFEY ‘1"@5 d ‘}E%H'g‘r”l‘ﬁﬁl‘sé@pé%e idé’ﬁﬁfﬂi f{’ﬁﬁ ??F‘?‘g%g‘\?ape““c
202: 96- 105. usé.nlrnsainbeﬂBchnaattt hotceiss wi ftagmartsthedoef [adbing effectorrflmcib mbjhie
gene expreSS|o

| 7 2 2. CCR1,
gene x50 00 by oy B o O e SR 5o S
| L- 23R- speci [00&8]b| nd| ﬁggamgﬁbamisasczﬂw{ntageqmvelste@eumgm/émiﬂlome othacdubast of
ti |L- 23R
gﬂh:ance prol i P é'ljrtg? rlﬂgﬁﬁc ILV\ﬁséuljr"3 ?/e%v a’Ism% %{Ei{?n o %bi?’lRl ‘}6}} Ry an g hk%%l%nl%]m%but
(2006) Nat . hatdismpt IL-12: S@?hlfg's@nhlﬁ‘hw oiill BR Flovapiddsriptisigpalinlg of both IL-23 and
anti-IL-23R gnj Q,Qgén@al emdc &%%B#’Awl& BrdeRE (kB3 gﬁé}tm@& and in this specific

i nfl ammatory, auto rolrferative dis ExXanpl es o



adm ni stration may, for exanple, include oral, rectal, transnucosal,
or intestinal adm nistration; parenteral delivery, including

I nt ranuscukghgesjiithsader mal , subcut aneous, intramedul | apyrirgie@gdob R30S,
as well as Intrathecal, di rect intraventricul ar, intravenous,

i ntraperitoneal, intranasal, or intraoctr injections.

Adm ni stration of ant i body used in the pharmaceutical conposition or
to practice the nethod of the present invention can be carried out in
a variety of conventional ways, such as oral ingestion, inhalation,

t opi cal appl da@ﬂhéra&re@bodxuimimeuSpec&hhduh@nemst-liz m.bnlapmui:et thaadiect’s
parenteral, art rial. ol i nt lrsg\égsr;ig omalt % I

101311Al t er naa resbs SR 36%53 uh u&w Sprveillateal rat her
t han syst en @ossgnner, Tzfrgatmgidam bas advmtagWmeargel:ngﬂ-ﬂm9dm;a|tbthdyact that
directly intg fhritic L 2N)-d

char act or i 2e B PRt rssg o BRLARA 1 33 4GRE m: S50 s perr
rel ease for I'THIJ'E’RI tmpreseﬁmt slhmﬁnzmtie lovenivetayandddpl $ bed the hraomvf dood-28R
a targeted d

vith 3t Ssue(en'dgoug%%e&%b’to %bégi g!%ﬁt g@@ﬁ?&?@&% 51? Qee &JS%{BRW@EQ%}%%%
joint or pat‘n@gcébr—mm@@émlbcécghwnmaqf@é? wra syliectbVhis reduetiop an the hrogppt of
The 11 posoneg,Widyma 8%rotv§feg%£e?aql adRn@RE, $,akBReddbin ﬁk%gﬁeh%edfymme&the
afflicted tissue. 321Sel ecti n an adm nistration regimen for a

t her apeut i ¢ ¢efsesitishopnesairation anfl aeYdynae ofithecdrygtp e deliyered.and factitating sue

turnover rat freq Qnt Baﬁinﬁﬁl&tlotny in éd‘dﬁloh Q%(r@étm@fof ﬁ)(fﬂai @ﬂ'ﬁy alleP@e circulating level of
i mrunogeni ci ty of the accessibility of the target

cells in theudzﬁf%@’PEHl's %%‘PFW'S(Obe?héFéf’é?ﬂ B-124 fﬁ’dé‘lfﬁﬂ’ﬁe%‘lslma‘i’i‘%l'f‘ "’r%“& men
maxi m zes t hiﬂmﬁﬁﬁﬁblﬂforﬁif He@ﬁﬂ?@tﬁfﬁ@tbrﬁlamblbgi? Bﬂ?cclgs%f hipgatpat inehd levells of IL-I?
consi stent wt e |leve Ide effe t he
amount of bi ?ﬂd@é %‘\E}E‘? e’cPé‘b’é‘?’i&g!y “H a5sipad: ‘E)HO‘EI%E B’ﬁf"‘fa\%&ﬁ’ gg’ %];Iff%Bt y
and t he seve{gﬁayng]h amgttﬁoﬂuibﬁtmnolbﬁafggnﬁgrﬂw&o&ldle cgkida(a3s), But instead
sel ecting ap ant i, badj cyt oki nes, and snall
nol ecul es ar%rgﬁ ﬁ%?épe"g%éecegm{jSUbuW\g%\‘lfez%]}hczak (1996) Anti body
Ther apy, Bi os Scienti f| c WO 2008/ 106134PCT/ US2008/ 002534 40 Pub.
Ltd, Oxfordshjre, / Monocl onal Anti bodi es,

) gf Ar t%% tion 0‘%@593’? &Se%ef( Anl}l?gcf{%

Cyt oki nes an w Yor k, NY; Bach (ed.)
(1993) Monoc[08%Hl AntAbxodaltelsle arthoPép gergantiThmprggienalaniteadizs may beused. For

D seases, | .

J. Med. 348: %‘g%b&%%ﬁh%ﬁ“ J’\%\#f\e(’?;"g?‘z% elr?'kv?/ﬂl’zrff%me“( ol (g
1973; S| anonmethodef ifumguizationsen Bnsed. Sblcwdth0®4=4n mslgdw@wvavsémﬂam novi t z
etal . (2000) mnﬁa&lulanés e?!éﬁed b%éﬁcrﬁ.%%uﬁi%&mn@&ﬁhe@éeo%ne(o’rm New EnglL
Med. 348:24-32; Lipsky et (20 ﬂ . 343:1594- 1602.

[ 0133] Det er nifH#MIZ8HPTGPUtEH e‘\wﬁr@& soaicéO%s?é jcan 'Pﬁal‘&éd #ythe IHunuRpeeR; e thn

€.g., USing RRLAAGLTHR Bh-hhAeH HiBod IR OMpSiBRESIISEINIAS EBGosA 'herélﬁ
affect treatpent or predicted tqQ affect treatnent. Generall

dose begins WeHorms ingladenut &p Aeiiimited MESIE PRoREh PRIl P fRFORS gﬁ@ﬁ&f?& it
i's incr ea?fedthhm_glsréaédﬁpmaa.qgﬁml fschbhRbIRbizSMhatit depladdtion nga&u?e\dn Oi'the art,
optimum effect is gchieyed relative to any, ne atlve Side e

Ppor tant i SERIRE SRS B e R pOTEesare Sl Seropion IR The
i nfl ammat i ondcmia:d ﬂ:\ﬁetbreo)ff IL-pIR &rdisatined/in Y3 Gki. Ness nﬁgﬂudmdhlcl?tmfeeuraaaluyar
a biol ogic that S subst ant.i ve

Spectes as Rt Ao Gt B palh s pE R Ry Rt 23
ant i body f or cdrreg@bdiento rediduesiBbBS 1SafISEEIDNO: ﬁlm&mebgesm miphitaiongSa&raso

i nune respo r : S,
and cyt oki neﬁ%@gfgéﬁ%7 %ggs%%%eiltgéﬁﬁaﬁﬂ%ﬁgo%fyﬁﬁuegldg%%nggq%pﬁ%ﬁ%g@ﬂ%t
i nterval s of propesed purpnye sdelyas dgsigh efiamsmpregeniersikypepsive comstist: t wo weeks,
nmont hly, binonthly, etc. Doses may be provided, e.g., intravenously,
subcut aneously, topically, orally, nasally, rectally, intranuscul ar,



42 sEL-1R), agents that neutralize cytokine activity (e.g.,

inflixmab, etanercept), mycophenolate nofetil, 15-deoxyspergualin,

t hal i dom qgg 2@bAdshsanmer, azathioprine, |eflunom de, cymmammmgm de,
nmet hotrexate, and the |ike. The phar macet,;tl cal conposition can al so
be enpl oyed with other therapeutic modald’ti es such as phot ot her apy
and radiation. [0138] Typical veterinary, experinental, or research
subj ects include nonkeys, dogs, cats, rats, mce, rabbits, guinea

pi gs, horses, and humans. VII. Antibody Production [0139]1n one
enbodi nent, [06%1]r econdmn@nt ofthoahtigén @n bofiset hegeasrtte fodnetdpthat ik eufficient
present inve | NS_.: ar e, .

i sol ated andtg }g%%gaﬁ% goﬂ?ﬁyg‘%@e%ﬁﬁ%?) 2@8& %‘%g&{ﬂ%arﬁt@% %?}zsﬁsr"ﬁg?e Y& t?‘f)e’r
cl oni ng (anphulfiple apitopes, ofthe ¢ntirdgipinglong or in exphieasion vith oMNA mmz odi ng
the monocl ongl,, ﬁ@éenmgafnh%& rgg%@mti oW G @J:@&l ﬂ%‘%h&%ﬂ%‘ﬁ!ﬁ%&ﬂn&&%e@g isolated
conventi onal procedures usi ng ol i gonucl eo r obes at
are capabl e Bil-lasigthdirgigin m&sqrfaéapww(éggm@@ﬁ:‘m %{jsvﬁ@&ﬁecawh @Edfalst
light chains, g m&mtrﬁ%ﬁ%mﬂwasom@iwpr&@iﬁf(pg Smﬁfnﬁ;zal\gamhaﬁlyahe ekii8ceV@at OF

corrponents genera I NC ude but are not ilm ted one or nore of
the fol | owi ndpmaip W&F‘ the @FIiMe d he AHige may b RS‘Fd“F?é’ﬁP P&%{FP%‘{Y mgigiedpell.

nore marker HRNHSA e®RdigR R ARRIen &laf @@ﬂtmc 6t nPR-9FIR @Y (. gaEIDNA) and encodes at
transcri ptl on term natl on sequence. n one nbodi nent

and heavy ch'&tshaPtioneifhnftpcs Hafm31ﬂ1@52ﬁ ’f?t“i’B‘BEﬁVmB‘Pf"P ’éé fh?

i nvention argingdX)hesbedf imiasadiiioor aadiEc ¥@dst Srappepriate, a»qahasmd] or an

adenoviral vector. [0140 i bodi es th L ve ti.on may be
produced by W"ﬁ%“f’h@a‘t 8%‘” “gteﬂgf'ﬁ{efw %Wegﬁrg?c\ﬁ% s"ﬂ leior

ant i bodi es amelshnpmnes stitle tells rbimeedst raay leremphgel; inclnding s;utmm hxulltdduo e,

such as chingse hanster qvar ﬁl—@a c ki dney
(HEK) 293 ce:il enowrg‘l vectors asrmals g vc%%lveao%@gmaaﬁ g%&f{ﬁ@ Eﬁf Pdney (BHK)
cells, Spodoiﬂﬂb?]a frugmpmztdde methed ean be 8s@)to d@ﬁtlas ant{badowigh beedehiEnlpgic
ant i bodi es s Osn RUESLE VSLAME ANLcIBR hib6dledWhab
standard chr%’ngﬁ)eggoa% met o?ﬂ Sitsuc ) as pr% I%l%n A “Ccat flicgn exc ané)e
ani on exchanfjem viryoge mplhmbil@ Hopts.chedcasimige, ragn etheryerenteapans, pier primates, etc.

chromat ogr apbé!scr:;gt{bn%P@ciﬁlﬁﬁgg%%arm S IntdnBdorBNiBOHLsSSayBE Sound i m e. g,
concentrated and stored I n sodium acetate, pH 5.5. [0141]]

anot her enboSfitpeatel (adnEBATE ANB FLRECAHIMMENORR G @ited) honss el lications,

produced in y&asitos ACL AhEAGerlcs: ditb@th@iﬁinhﬂdn%vd@ﬁfmah dadsg) ﬁNTIBODlBS A

W02005/ 040395. Bri ef | mvect ar.s encoog % Bewhnd' A du§ ght or

heavy chai nsIOFORAAORHIMANEAY Col Firssesdt LP0) MNP I RREAMNTIROE™i 1 f er ent

yeast hapl oi prigelrlis,ang. mcﬁbttzareenmcmtmdweasmvak WETylﬁaﬁbnd\?ioﬁhi a
enen

astoris, whic east .hapl oid cells are optiopal,l
Dot T onhs. e R R et v e ok Befhdis? Riat o R 2 T the
2008/ 106134 P@'plddﬂ?,@ﬁﬁéxﬁ@%ﬂé&n dBamalnmimedized withus ddirddantgen@reameiophiied
east cell abl r oduc t ) I i
¥he diploid s '?Fré?n?y B fu{) neﬁltlha gel rgla geéli:?‘g ﬁﬁ%¥?$W§tE'§ggdg%$%Jm%l'
bi ol ogi cal | yé:att-5\e Adwtatyadyetholh ef imstcatelizaiorexplnésienefarmatioreivith BpsteimBarr
two chains Cof. b6, QpLLIbEElloyifls SRIPhEHRKnA R FE LR 32Dkl eral

di fferent copy usi'ng trahscriptional pronoters o férent
strengt hs, ofeds.d8fcind geréodisrsupri¢romts) £k fbhﬁﬂﬁé‘a‘@@%ﬂ%f‘@ﬁ&f\ B§RYvi ng

transcriptiop %e SepbREs, A 9%1!%%@%&91\!&0%@Wobﬁloﬁﬂéérﬁ%g flofhldzld N one

enbodi nment , respective q!:_!y i chains of a plurality of
di fferent antﬂl"mft_all?%*ﬂeléﬁﬂr? $5ErgD sfoxnrﬁ@c“mfgmﬂsgpws afrthg ‘lfé‘d‘idéﬁ‘)c'fé‘fté and

i ntroduced i MQityRAHE aftBRh, Qh@yz@l@'okﬁme%n@d’l&ﬁt ﬁltlaodtés@h'ﬂﬁ&d%? stawn@by be
yeast strains of one nmatin pe. expressin ralit

chai ns, and &Mppgsd By yariges i f%‘F%I includiog *@?Cflgf? R %ﬁf P%“%F%/ F%‘P%Hf o HegtebrA

type expresshé Alihabkal,iohy mad ishle@\DNA kaudhSes tiddesedd 4 bwcioas atdbody or a
hapl oi d strains can be mated (or fused as spheroplasts) to produce a



WO 20081106134PCT/ US2008/ 002534 44 pain, posttraumatic neuropathies,
Quillain-Barre syndronme (GBS), peripheral polyneuropathy, and nerve
regener at ivo0 200800461 Pr ovi ded are net hods for treating pcT/asmbsorati ng
one or nore of the foll ow ng features, syhpt oms, aspects,

mani f estations, or signs of multiple sclerosis, or other inflamrmatory
di sorder or condition of the nervous system brain |esions, nyelin

| esi ons, denyelination, denyelinated plaques, visual disturbance,

| oss of bal ance ar coordination, spast|0|&§Pysensory di st ur bances,

i ncont i nenceAntige Bindingdzagmeatdhergof by srueening a PAJA ibrary fiemgimen Beells according,

i mpai rent, g, acdmfgemmmt@liop&mea by pfngeie@amuag)tst@mmas @ﬁshml a, gait
at axi a, fatl ue, Unhtoff's sy neur al gi a, . aphasi a, apraxi

sei zures, vi OB fiel chFb%‘gabl?j@ﬁ[’é‘FﬂuF%l‘"V‘éyﬁSteﬁﬁiﬂné’ﬁi‘?féﬂe%ﬁé’ﬁ@ﬁ@ﬁ%n phage

depr essi on, &Qﬁﬁ&r Oefctdi\ﬁldee b@ Miise 81al. Q8 an Wk d ar&alam)’m&zmm .s4uogi C
progressive tom detected b neticr eionance

i magi ng (VR H%/Srf’é‘g@%f&’@ﬁ‘ieg‘? dRe AR |b8ﬁ‘ ed Vi gythout
pot enti al resﬁ&l“ﬁctaﬂgﬁ ,mmrdu@eameﬁabt IRinadizeCatibiti @S Wl’eﬂ@dntlfﬂthﬁ blypS@Ries and

e.g., Keneal ur oi, no 43:7-12;: Noseworth t
519 L2000y BN 5 RS sy R S e By 8 reao kb g e
EngL J Med %&l%for&&ete%ﬂﬁ@lgﬁl Alwidd 200 of Ieals dnd @bnjdgahiBeltechniques are

gﬁgp%GE égg Slcrgyg%llfd Taig%gs cx le%%}‘éerly &%Og%ﬂersglsegthfo c an§€atﬁ'}t%‘66ﬁat'brf OSmt&BIe labels
met hods for mcletwramgwahd;bs,chnaogmsnubagratemfcbﬁmi iohiyitdyy ilebreghestondaies,

e.g., CGohn cerat | . LS iaC ndl .

o A LRl AL g OB AR o e
anel i or at i nglabaiinguderfdBPatsit Nore 3 BUT, 3508 AH, BRnhITIAS); HPSdE1,277.437;

mani f estat i 04275 IQP a% a3y inl gﬂ %PJCB]?%%MU&Q%\LI ng'n%?%QEJO uced, see

mal absor ption of al'ter ever,

abdoni nal pafabillydi. §r1fa|tr@aNo a6 AP7:8n e Qureng! alvid P PracoNer! Asedy e, ¥4

mal nut riti onge: p@59- 861k Hinn@e faranseRie Mittadee MRS Goz ARA(196 B WAL BhideHES,
as well as intestinal conplications such as stricture, fistulas,

t oxi ¢ megacoloifo-1ger Fesabpeirhgeninpng Medsrea techagiegissncl udi ng endoscopl c
findings, sugbogs, friaakiddiet Ysbimiy Joaipssiddnd aﬁdaﬂﬁﬁéde‘!ﬂrﬁnﬁk&fragments of IL-

cobblestone ear ance, pseudopal and rectal involvenment and, in
addi ti on, EB%‘Eaisﬁi”mP t‘O‘%‘g‘é“‘"@'sd*’“h qgwd%ﬁt%‘sﬁtheé’ﬂb’Peé’“dWﬁ%ﬁ%’fs
supra; Hor V\A ﬁe@tuw cbr Epitdpey wittSeaprieR prokddisd 8lohba bnat atibedig aad 1&%3&'@1 from cells
treat ment of in to Brs. S ch as psorias
ermat 1 5. SPENTEPY s b PR et i B frpened ot biing o‘horma o
osteoarthri tdaﬁ:cn@am-qaao Mhedeintonatlddal arttubsdlesautlmi;uﬂ‘rylmad diith ar ldar K sftabbut
as system c |upus erythematosus and t di abetes, and

i§ M 50 e

proliferativkd r@arred'éwélygi}eqﬁt Fouichf e 10 gM3 nMPgMp¥0 @M, 100 pM,
appl ication 119 QA4 O UdterMRe L/ 1132 L7 1AMABD30RL, and
W001118051. 2008 134PCT) U82008/ 002534 45 [0149] The I L-23R

bi ndi ng conp@[?ﬁﬂ%owalﬁ’ﬁésyﬁ?e@s eHitabloRpahumanantigpdiey gy alig bg idegtified using the

combi nati on %%Qc@d@@s@&scﬁ@é&ﬁn@ﬂiﬁ;ﬂ@sﬂi stasd ’fofbeietvher Cyt oki nes (e 9
anti bodi es), I udi n ut not lim | L-17A 17F,

L-23pl9
R (LT anﬂybré@mﬁ%expgé%ng Séltlaodwsééﬁﬁﬂaéﬁ‘?%%m afrm?ﬂ. pyuse
24: 179- 189; 120N GafpaP0&} déﬁ%&ltedlﬂei\éuank oThe Bidafdstready Fith Adheribdh TWpE COISe

enbodi nent s [ onpou he i ion is .

St ni ot o odCHBPATUA TG Mt L Ehim HoADt ot e i feesiin o

t he anot her HinhiegoMiSUs@randRTABO1, 3¢spectiselgh as an anti-1L-17A

anti body. In one enbodi nent, an IL-17A binding conpound is used in
treatment of the acute early phase of an adverse inmune response
(e.g. M5, Crohn's Disease) alone or in conbination with an |IL-23R

ant agoni st anti body of the present invention. In the latter case, the
| L- 17A bi ndi ng conpound may be gradually decreased and treatnent with



WO 2008/ 106134PCT/ US2008/ 002534 46 manmual i an cells and yeast (Vol.

2), glycoconjugates and protein expression (Vol. 3), and

bi oi nf or may6 emshdéads 4). [0152] Methods for protein purpdiosabismozsss

i ncl udi ng i munopr eci pi tation, chromat ogzgaphy, el ectrophoresi s,

centrifugation, and crystalli zati on are "described. Coligan et al.

(2000) Current Protocols in Protein Science, Vol. 1, John Wley and

Sons, Inc., New York. Chem cal analysis, chem cal nodification,

post - transl ational nodificati on, productl on of fusion proteins,

gl ycosyl ati d¥- of Hymgrigities ohlle2 3 feSrerifipdativodise, e.g., Coligan et al.

(2000) Curr e[ge 6fr ot OCRJRssuatgb@mtlﬁmn E«mb@@c@n bY@ded 4s a sSHORR ey and
w Y

Sons, Inc. Yor k; subel et al. (20 Current Protocols in
Mol ecul ar B '&P%@F‘ab‘%{’c’:“@ SYeRFs fW‘F’éQ‘“ﬁ’ﬁ’Ha pdies ipgjde, bukgre nRptimitsd to,

16. 0. 5- 16. 22mdrfrie (k. m%&iﬂdﬂ? Rat (& Ra(tmwegﬁﬁﬂdlégérﬁorf)&r(zn'eluf‘jiﬂ Rbbie)

Research, St. Loui mer sha armaci a Bi otech (2001)
Bi oDi r ect ot ;/Dovaﬂﬁ@eit)aw T gre moﬁ‘pPa’téS’&’ag’éi anppSUI AR Ry Fan lmmumg’(ob"fms
puri L [ gat [ om;ec@gudt inma@rwm»atlttﬂrypa‘fvarmeleyeglmadndu)aﬂdtmaapileﬁm&i ;eplimed by
anti bodi es e des rofcols i
o) ogy, 0BV RS sin sy Taa PessRirren et qagRy <76Pagd mlh P e
Lane (1999) ﬂalimng némhmmchrmxe r@oﬂng thSrdesmag sﬂda:fbnqr, afifiaitg hed @pytityr BSsme
Col d Spri ng ances Jf\rIY hew lon resz ues Oﬁtlj uman xx%l%uda[og te(g_p 1Q:Ip ce%sby
for charactert 21 ng I'gan tor’ rnteractions are a 'b‘? ee,
e.g., Coli gawmeipoming r(oﬁOiDm)an @anduanﬁ’urﬁreonmg,ll'@mnmzddmmlesgw civarise] ,
John W1 ey, lje{f&es th’z}ﬂ% |¥oq rf(gﬁ.md ti'l@ %L%(FFM%MP%F in aheocygngryatnﬂ%r Xhese

i ncl udi ng fluorescence activated ¢ sort et ection systens
(FACSD), ar emedifdalionslaee m&lgdo fugthyy refinoaelitode periprmanca ofghy quir@l/bl@ym@&ret ty
Principles faf,d Ifur@aﬁ!he.t&mg %E@fo\ée@: actiog 1Na9¢9£‘§‘21W2|2%i5 mhﬁfama al,
Hoboken, NJ; G van (2001) t onet ﬁ/ . | ey-Liss,
Hoboken, NJ; (1% ppfer ?(32(?@%)32?3@&% fega(19 }&M"C?Pofffféﬁ 9101 ioi‘fﬁ 501 ey and

Sons, Hobok omU Fl M@ﬂh@@qsmcan%&ﬁg& &g&@értn@l%tﬁnoﬁi@f hﬁ@ééefnwmgbed €.8.
nuclelc aci ,_ i ncl nucl ei ¢_ac

pol ypept | des Biter b Boptafo Sisis Sh gy ar B Geb Rt ies 7 kipe e
are avai | abl @uroiin@aiehtad ppReHi08 Pull RAELHNCEPHI 80 011 ) aldWaRd(BirofRda® Basn

I nc., Eugene Cat al ogue, St. Louis, MO
[ 0154] St anda? Wg;@loﬂg’gg‘a%o"&"%%g?%gg%% the i mmune system are
descri bed. Seey8je. g. AMﬂoIaeﬂd-skdﬁ:bmlvarr‘ﬂms(oédur):ar(&S&G}IU-Mmmntrdmymrepared

H st t hol d \Ver

ot o P o0 et b Sern et maRlaf BBheet e B nuhied B AR il

W | ki ns, PhiDEA, ®Ay pemside synttesis.afuch (V2008)indBals] for desple] detpyionsTaxt, aadict

Q\t | as, IVbG 31\% gﬁolng thuY&/cX%l&‘st:tu’t\iIan c:[fqgsffdﬁ.v]e& #1%{3% B}%%%f% %\ mgshown for
atabasesfor etermn g., antigenic fragnen der

sequences, rﬁh@hlélﬂ&ﬁ@d)hrdrﬂlgﬁRfanhdeoﬁaY CQ!Idnlmtlﬁlsof dgley@mwtl‘am,@md sites,

and Sequenc%ub%t%ﬁ%é&@&%?ﬁéﬁéﬁg%gggé %w zd Rt tmn(t,o%stru%{ [%ssesses

avai |l abl e. GenBank, Vector NII ( Suite (Informax,

Bet hesda, I\/Djle df@@ﬁg ahpiseterisiEh Wék‘d‘g’é‘c'@%@@ﬁr% mw&er posaﬁnmt@gﬁ CA)
DeCypher (1) ArddesRLOGhEnfrRhRed afil Y. SRRl anfiRMy, sh@%@qmn m%@i@@ﬁmﬁér oRbosition of
(2000) Bioinformatics 16: 741-742; Menne et all Bi oi nformatics
Appl i cat i onsBl¥geExatipg sites) - 742; Wen et al. (2002) Corrput Met hods

Prograns Bi ogeh) 68: 174 widlli;menda biedéntififi@ion 38RAdin Eldiduesbr RipRmbheihe
133:17-21; von He |ds Res. . 14:4683-4690.

986) cI ei
Exanpl e 2 Ge‘?’r‘é}aalt"-i"i)??“aih&ﬂ(ﬁﬁﬁ‘é‘??id%a Wﬁ“‘%f‘ RARPrHeTFE AOPHonS 2R MRS ide s
[ 01561Ant i - healtedalahing &d3niing mbﬁghneﬁs 'aarselegﬁnan@tcaﬂmbyhammu Wells (@89t s

or mce with,the ext u

24355 of SEOTEs R [HTy 0 e A b oSbre R ek B O ot GBS g or
as an | g (hwharzed g&dudsc)chfas dirg Asp s, dys) andvBhpaidogdicedby a hamdiles nggatvely
then prepared by standard nethods. [0157] The hunmani zati on of



NGs: 1-5) is conpared to a group of five human VH gerrnline am no

aci d sequences; one representative from subgroups | GHV1 and | GHV4 and
three repr es from subgroup | GHV3. The VH sub

listed in‘ﬁ?ﬁ@%q{ ranc (2001) "Nornencl ature of the Hgl;%m%yogzq“

| mmunogl obul i n Heavy (1GH) Genes", Exper¥nental and dinical

| munogenetics 18:100- 116. The f r amewor k sequences of the human
germ ine sequence with the closest match are used to construct a
humani zed VH donai n. [0159] The rodent anti-hul L-23R anti bodi es

di scl osed hetheigad anieo adidl (radst privferadkBppaing ubsdlyaisine) to Yifect thh éntandtion ofxbie d
igﬂg:pggs t gf %.Alg(l’? zcl)cnu A%QN &lng\éLt lﬁd?‘g%fmim agld resEdQe uD m'él%rati%f%m)tloraﬁ
sequences. Twesz@ntmcpthefsubbmunons sheo @n:pcfirsé dy mfrodmmg fgpeegefttcatdrags ity am

cech o our ekl AR N SHRRLaHOR, oS P ol SR,

Genes and Jovanipting if prekdermBed teamasire ofEhfpeutamwme raerbinoChbe predetdrmined. For
| munogenet i &%m&é thﬂa‘iy]zg"t)hc}@F}bM a&eof Eﬁu(aﬁ@r?atgégg;rlite Npé E@'ﬂﬁln Epraﬁdo%

t he Human | nmunogl obul i n (enes eri nent

c i ni cal |m%@e@?ﬁe€tlﬁ apdycte a@lhﬂ tarwt-)cgtwosr TEGigN stzwé@wom@mm@
174. The fowsmhwogu%n&@@sc&eﬁédmmﬂesmatahﬁtyf our subgroups listed
in Kabat et al. (1991 th Ed Sequences of Protejns of

| mrunol ogi cal®1§8ht er esfim'noemdseque@ﬁaasewemm@rdeﬁw% AnA4eT GarbRikyiisrminal

Servi ces, NI fisibhRanghhb-is Zftgh fidRr ond BRidiSR- po%@nﬁés@eﬁmrnlg aSORENG aford |
t he hurran gernline se(ﬂuence with the closestf match are used to

construct a MR &4 WA intesReteRce ipBTion] Bamels °6ﬁ’“{"ﬁ}§ oG rrRidues.
anal ysi s, a tamphs 3e@miind serdionsihdededinblifdynGIoRTR 20iDddy With an N-terminal

AR T T R A e T

heavy chain haranabl aitiddr2aRan(ind? 6bkcdly inchdpthetisde th tht NSEE- tdanhdﬁh of45.

A t of dent
e L ey S A T S S G N
i's identicallitof he@0bgdh except for an M/OF substitution. Both of
these sequen 301‘13“ at b O er @8f&rfa E{? ;d{ m&%ﬁ%&mtﬁﬂvm&w&&%ﬁk@

and CDRH3, anhd are illustra type-tace residues in
A ful | - | engt kvhaiiessi oneamineaciy reskF i thebimpanized agi-ILHE Rivaigoy melegule i abl e

domai n and a.RYPRRnd g%efemélmtlnsféﬁmh s place. %Qmqufﬂgr@;tesﬁﬁsaés&om
50. [0161] Light chain variable domain sequences are al so constructed

from mouse aivbstiEigyal @rudasenes wludeﬂ@ hypegrifiaifiePps. bl&fﬁaﬂﬁpf@t% frEsiatFo
sequence, huRidpladéd(SEQ | D NQ. 48), conprises the CDR sequences of
from 11 ght cHPAN subghBGF Irs CLURHP b & BER e o e ATR TR || ght
romlight c subg i ght
chain vari abéiﬁ:od}t)am@h PatfRicRRCAibiuy2 Q@ZH&ring&? rﬁeSEQeldﬁn@@e 0491))re carbohydrate
e R T R
(germine sememmethz-amxy Blycagicdiidn aﬂaaibotinegistypmbmy ¢itheied-liakdder Gdimkéd)
Seauence var e RN i B3RV p SR AR oL <
The serine i @Pfﬂ@hﬂ@@dﬁet dhe egepde Bdnleeﬂced@eﬂ:ardrmmdfiﬁa‘rmdewdnspka&garmrix-of t he
v omat og. - caa Ry M Bk MR i FLAERG A ol HEpbie eatbncen o o
are present e@ZYTﬂafFIa@chfzwntlbtﬁtheﬁﬁréﬁgﬁﬁt%nmﬁhFOzté%IaSIJ#r%@e sedeathiin., Thus, the
conprising t&@seﬁ\‘!&%@@ﬁ]e} J)f tﬁes@ﬁ%eﬁ&ﬁ%qalergcls R a‘b@ﬁ}b%ﬁ@crgﬁém' plaﬁmﬂle{' t he

cont ext of human g chains, are provided at 51
and 54, resp@bﬂtopx}féioy Stte[ 03_ rzl}eArsizvcwiaFlw igfersdte s iakachment oépnetqﬁ@erwmﬂﬂzed
heavy and |ight chains described in this exanple (e.g. the

hu20D7-11-b |ight chain and the hu20D7-c heavy chai n) can be used to



50 at SEQ ID NO 57. Variants of hu8Bl10 heavy chain variabl e domain
may be created to inprove binding affinity or otherw se inprove the
propertie esulting anti body. For exanpl e,

resi due at%"‘g%’é’??h%é% 30 of SEQ ED NO 57 (in CDRHL) m?z@iﬂé@@gﬁ% to
t hreonine (N30T) to inprove binding affiity. Framework residues may
al so be altered, such as residues A24, E46, WA7, N76, N79, L81, or
R100. Exenpl ary framework changes include E46D and WA7L. [0166] Li ght
chain variabl e domai n sequences are al so constructed fromrat

anti body cl oxcety&aiaosaﬁld&uwabsé bg:kylosefcea hydmaymralhi ®id] erticommenjy emine or
conprising t e r at ant| body and human
l'i ght chain feg?‘}ﬂ%ﬁ]??% g% d'srox m me 8 EW?f"ﬂa aLfBg?roue\é kappa- 1
(germine semm@jce Z- Ad@ion & gi}iconylatjedsnas toﬂE@nﬂlﬁbdN@coﬁ&meEﬁb&Wpdz@l@hed

Det er m ni ng Llibri ' ( n
L 23R Ant | DodEd bt HEmRRLRRESEE nBh D SR SREareih of Bl rblK AcslHOF
di ssoci at i ontnocmlgt anUGECQSI(ﬂerMe@aMOSYiumthSL 'Q@thantuqnbwlabs be mede by
det er mi ned u

mo. Bor se TanfuilogER ARSI, SaSk pEEine SPARGHAP ReldlSiS WS Se o
Excl usi on As@ayrfm%ﬂtl psthoaderdd bﬂ{eﬁﬁh@%’iﬂﬁ@ stk concentration of

unconpl exed gpgdjbody g aaommro@aﬁfnoaaa LDRANs 112 Bids8@BorPiiYesidues to

anti body-antigen compl ex. The ‘concentration of free antibody is
nmeasur ed by BRYésfopgrertprechpmicelstabilifypishedippl ymapigedeantibadyb Feisx@mPianti gen
for a very bihahaiRemN) adidaf mhj BEohakgded Ry @dilck 68 potbiktiab ok &r@mwisb@b@mew
flowi ng the solution phase antigen-antibody m xture

ant i gen- coat ¥ Nhfeapgressvithingiod th?RaAfﬁl"B @ablemw<§°\géh%PQt58%°w

the instr urren&sssafranfmade(eobsus:bmg/faushﬁ@m soaletswarssaspﬁqbu fbdn?hbﬂJﬂi’fhy

constants ar al cul ated usin t he c ase

f ol | owi ng asgel? 1if o femp t‘c’yl"rlf'éc’%ﬂerl?gllE %ﬁ"B@\l?éjyﬁ%‘St? 9@?&851 rc%?&@?ﬂg’

equati on f or ARqg Chrbhimenol 116673 I B34, [IAg:}e emblodiarent, #b Agplaragine is changedto 2,

Anti body and_ant i a al.. .ant d

anti gen- ant i %lat n%ggb bﬁ ma)b%!fsolbe dn gra%fgtt({ élrgr %1 e{nﬁg %fﬂeﬂiﬁ!a?%r?réo a{n ag;?aéar% ar.ule (I\D

linearly rel at@dm:oc (Qaesidmtd toduby thedireldood a&de@nidatlcw)whlch occurs at greater

2008/ 106134PE|HS Qﬁ@&%@aﬁ%ﬁ% dlé%cJuPEd &:Ql?ttt(!' ﬁgarg)é% %ﬁl‘ﬁﬁﬁiﬁé %ﬁsc‘%fff & Kolbe

bi oti nyl at ed and avi n of ‘nonexistent Il nker arms.

EZ-1ink TFP @g& Hi@’!fpwafem%?éél I@aéd'thqometiz@zmg)esﬂsesu@éqﬁ‘crtt&“%wy be

bi oti nyl at edcHahged 3Jed@R t&g-,r osditifty MROME ANk sSifur QCRRINRASA i Scould

(Pierce bull et| n 0874 169] Ant i body r8B10 showed a Kd of 4.2 X 10"

M and anti btsdycerpieas? %’H%@Eﬁ"&ym’ 3y cgnisibuigtpanalfeuiepheigspgtaritign the it man

:EL _2|3_Rba_s deﬁr&ibﬂﬂﬂﬁq)aﬁlﬁoﬂﬂlcﬂg%n@@ﬁb&cﬁm&lt , @ eBibgindisbaingedioRiafige tA)e
qui i brium ci atj on Const a umani.z

Toar T RN ST RSB eTP ELATRIRAS gk PF Sfpeteutons

Anal ysi s Systemt dechsoll cZpR Hlﬂmm]fﬁilv&c@nm(:afe)atablalmblsf ree interaction

anal ysi s sys det er atia rmed essentiall SCI 1. b

at Exanple 4 eﬁ?%; g‘age*ﬁ? °‘§5}8F| @5 Pin(%{)n ey "l’ocaé: 6 NG "\43‘&‘5%7’% g
Briefly, |igHnZhR s(pacnﬁc; aﬂtﬂbecﬂrmmse)ibalaeamqwmmndthoﬁemm 1mthBlaAcﬁilm‘( r)

| abel -Tree | %fﬁ%@s%én? &P%ﬁm 1@?&4% ?ma%@fréﬁgmﬁramhﬁe M3 agasibpndar d
ani ne- coupl i ng" procedur I'C cdnstants he var I ous

i nt eract i onsnawrellerwring aeido agd srgudkaeiahtslar pparstishtbietigongelqotidemedikad
i's determ nego yﬁecﬂ c&&yem Q%eﬁafgksaﬁ Qta S6k akd &Egeamuage%g&g &hh ofhidrat e
const ant s. 1/71] B Acore abel - I nt'eraction anaaa/y S system
det er mi nat i oﬁ@PQﬁ?d YaHant e 2 A varine Vﬁ*ié‘l?ﬁéf oppizghintidbdyRegiiboRYinan | L- 23R

showed that j@ps ace”e@irdlﬁ‘in M?n% a&&%é’@!&&'@ar&ﬁ@lé?mﬁﬁ&nmieh aﬁwﬂ’ﬁi}sR
f ramewor k sequences hu20 SEQ | D NG reduced bindin

af finity by &ppPoXY wwwrdoﬁeqwmma&wt&aﬁtﬂé(ﬁwnw W%eace tdentity

appr oxi mat el wit# 24RQripivhl huiakiQGUGLibRN afnotabie sehiiiced B leAhidr GHe hedvy DM tiht
SEQ ID NO 46) into the heavy chain inproved the Kd to approxi mately



[0172] By way of conparison, the parental rat 8B10 anti body exhi bited
a Kd of approximately 300 pM for human 1L- 23R when assessed using the
same assaywo 2012068/ 106134PCT/ US2008/ 002534 52 Exanpl BCHUS2008/002534
Proliferation Bioassays for the Assessnmegg of Neutralizing
Anti-1L-23R Anti bodies [0173] The ability of a nonoclonal antibody to
biologically neutralize IL-2311L-23R is assessed by the application
of short-termproliferation bioassays that enpl oy cells that express
reconbi nant 23 rec t r ansf nt Ba/ F3-2.210 cells

ol 1 ferat e FREUDBHBRA AT TORSARIEN Hows oo o RlFropat las

i nhi bi ted byS@s,nednbalproféragy anedst 45, 281 o99% bRIetity JiRnREE @ith ksdpdDl

of 1L-23 cho enfor t.h electedt be within the lin

egi on-of 1 nENGEUEN I HEREL e e REEhaE SPa ey 8 Tt
Prol i f erati osquate thatcke ‘Hhemﬁoﬁ;th thshumeazed - Ebyzm@éswubst;reﬁdfrlangnmams

usi ng Al amar _Bl ue 0 on detectio

net abol i c acfelq\\lﬁn €3 andl.ﬂltrogvt c:qg gtags, ecessaa'y F Iaglbavqtge maximum ;EF“’% sequence
1L- 23/ 1L- 23Rdmsnt)asm echsligring @y OB vatide wehstintions @npendfitize sequenafidentity.
anti body tha | £ [ rolit i on.
[0174] The asggllifrh?ghc tg’i? P%rérré%méggg’lni H{QI &lte%lgélb?ﬁlm%s %é ? ns i Rt

t r ansf ect ant sntigedy snquientezhaiblet qonstﬂmsaf@ctﬁlgmpmdem%)f nadlogyal f

serum 50 g rcap

b £ AT TR AL e BB g
bi oassays ar @Clpélrlg g{ﬁézﬁ,ﬁzp stlMlani Hﬁ@érlﬂhimthel@%ffdeftla#n lgGlafitibody.utmy 50
gM 2- ner Cap&%m% can%e'ﬁMdnguH‘ihngG?QgGﬁ'ME?%rg!ne d‘ V2 anants of the Ig(f“xI at

peni cillin-stréptonyci é s are
bot t om pl at e§°tmsarl@@ﬁ03wgnﬁjﬁte i Thel hamymi:fﬁi aazs*wdg Ma) empgEse Fequmﬁfrqnm@s

and anti - 1L- ggRoRRl;DAdiRpe 20BLABHRMA AtheRe®Saly@On@int SAREERL&LEsIHS,
e.g. 1:3 serial dilutions., Titratjions of the anti-IL-23R anti body of

interest ar eSBFECHIrAcrird hickogisaatkiy is seadiit ashisvad|by serpsnie thepnibeflissiipthe of
| L-23. Bi oas&aMg;angseﬁs cﬁg@lbhmmuﬁwﬁ,ﬁﬁplea a humdified tissue culture
chanber (37C for.40-48 the end of the culture tine,
Al amar Bl ue @é& sourc{é‘k@ﬁ‘c"‘e ﬁlﬁ?ﬂ_l‘"’[ﬁﬁﬂ light o gﬂ’aé"d‘q’ﬁt“s‘“’fé“ &eﬁﬁ‘)’{?@ftlonﬁm

al | oned to devthbdpededn Specl@eall@kappa, MG, bovacientd herbdiife useillinake fdsentnm
and 600 nm (c\;élrEnR%Hgn %3@ %E%ate Reader, Mol ecul ar Probes, Eugene,

O egon, USA) CTESHUAR 2P is obtained. Duplicates are run for
each sanpl e. [0M®or bandey smtahib@bmeﬂoﬁgatns.tseqnyﬁoekﬁmtimrnoa-mnmhoaiuyibody can

concentratio ad Pris re
e, "san b gl e EERC ARGy B lartnad S 0ol ThARIRAY aetlish o7
usi ng non- | i lsasapnerresipheseihahat e PR sdquence ofdissing froindbd huioeand ecsﬂwmae

WD 2008/ 1061 ay
For IL-23 Basey Snoreng magata RicksaiBEL R M Rach: SPACK Fullhr
anti - | L- 23R BypidaPy @t least $7% ofidie brroandged antibpdyesidues mwccw@sméés@@d oﬁtép ng
the nouse sph&npeuh em%ﬁxue@sfﬁ&%ﬁ&' do%,%%uﬂ@s%g&fe%% zgoatﬁaaﬂbm' et at
(2003)J. Biol. Chem 1910 and Stunfofer e Nat ur e

| mmunot  7: 93P110Fhe mﬁng%tabléﬁ%y@ ef tha, ER eanenaes fraast Ph@nwnilb@dwarolfe

IL-23 in a sgEpl theaR Rqlea¥lcaPbe rHﬁaéeleEH Qﬂs‘dﬁ&ﬂuﬁiﬁn hﬁ(seméﬁ'opgeletton of at least
spl enocytes. The_ inhibitory activity of anti-|L-23R antibodies is

t hen assesse@ew*%ﬁl@hﬁ#%ﬂﬁgﬂ*ﬁﬁiﬁe@n&@ﬁtﬂ%ﬁr%Hﬁ%flmghﬁdb’@wum@b@ghwy

to reduce thg melnca?énéﬂldyez?»&sa&mem faded tHat ucH mvBRorsaFRIdEbeYinY0 Typhally, at
| C50). The IC50 S assay .l s greater than or equal
the equilibrl ﬁ?@?gggeﬁﬁt’?“&? Ffﬁ&#h&ﬂ?ﬂﬁ%é‘tﬂémﬂ EH@&%“"POS@ of thg hurpap iy

be equal to m@sidies\dire bidIPOvA)and £64 prefiGabl yey& thah 098] 989460y%eHd Kd

val ues refle i gher i es. and ffini i es 0177]Briefly,
spl eens are @Epﬁl ned ‘f:ﬁg‘ %%Eées\}ﬂ%‘e%‘?rﬁl meéa@g’fiﬁ{?/t%ﬂ“eﬁfaﬂ‘ia%?fﬁﬁ?%n
Labor at or i esgefiBaion bEK dbar. ,Kdvhai dnel (1958)Seqipte @nBro&irg ofnthndlogpeal Iheiead
twce, and filtered through a cell strainer (70 pmnylon). The



WO 2008/ 106134PCT/ U82008/ 002534 54 Exanple 7 Characterization of
Anti - EL- 23R Anti body HunROD7 [01791A humani zed anti-|L-23R anti body

i S gener atwed 20081105934 he heavy chain sequence hu20D7-c arcih/térecsidogs
chai n sequence hu20D7-11-b, for which seguences are provided at SEQ

I D NGs: 50 and 54, respectively. The resulting antibody is referred
to in this exanple as hunROD7. The antibody is prepared from
manmmal i an cell s using a vector harboring DNA sequences encodi ng the
heavy and |ight chains, as provided at SEQ ID NGs: 55 (hu20D7-c) and
56 (hu20D7- | Natigyal Iﬁﬁé@ﬁééf Healthy Bethgsdad d.ghEQ I BPs ONshoahekravschaincetibing

the sanme pol dbﬂﬁ&tshﬁlﬁnéﬁ 9%%%6%&’ aftl ik Sum S -2 3RO BN RE BEQIBNGR:
Kd of 131 pMfor human IL-23R when assayed by Bl Acore analysis,

essential |y &0 ¢raistthe bélﬁ chain p3righisdemain seqypicad SHUPNPsHé 46?@%@? bagry

activity of eiRReEibld Rmalnseq @ﬁ&%ﬁﬂﬂomm &hmﬂmﬁ@dmh@mﬁ;ﬁhﬁa@&sgm
essentially as descrl bed i n ﬂﬁﬁ'ﬁ’s upr, a% W t he exceptl on t hat

spl enocyt es pne 2887 aiptivady f“i‘%ﬁ@] s”ﬁf‘@é‘ﬁ%s ‘?ftpﬁé?helhﬁ}éfr‘fh%u%ré‘ ledgmain
anti - CD3e andeqRacky. FiessUsest 2 gadhdé &aﬁenlﬂ}heypy oF heéNG afElaMOtHain atige t han

I L-17. The assa suresth ct|V|t L-23 1.n._a sample h

et ot i i o THEIE B DR YS5Ro0 ENIBG T SRS T T i GATRO e GPed M the figures,

spl enocyt es. anmumlﬁmaeamysb@&n&s ereA¢qBEehtEdDvittLunidue Skqudsee(ldeAbfigh)SBQ

t he presenc us .cancent i ons of anti-1L-23R anti body

oDy or ot dl 4Bk EEOEH bR Fiedy ~ | e y (o detectod by

sandw ch ELI SA. HunR0D7 exhibits an |1 C3&blot 34 pMin the human

spl enocyte assay. [0182] The biLghoghadra$eqagtesant Pomhinhun20D7 is further

assessed usi ngaRTIHIFES STAI ghosphoryl at i| 9fcas eRAINGSHERESBIUEE 8S
2) J

described in p&f-&ﬁg] et aI %1)3(9 h%l%ﬁ %TJB?D 9. P 2 @ﬁ]ﬁ
e —afre } ed—At—138—pMH 3

cells, a | eukeH eeH H-at-ed
in the presen,échbi vari ous (ﬁncentratlﬂ&ns of |@A13H- | L-{28R6ant | §otly
hunR0D7, or i pggfee absence af; the antjighody. Ibz23 act|isgisky | 589-97
e g T O T Tl PSRy T, PRy

exhi bits an | E56—ef—34 ﬁl\v’li the—KtzZo—aSSay— [ vrootanre 4 pr-ovt des

a brief descr{ f3%n of the dfquenced-lith t he J@41#8nce (156 ng| 95-BH
Tabl e 4 Sequehgersl denti fierg 18EQ | D1 NG3 Descri2m3i40n 1 54Xkk 11 teavy

Chai n Vari abl ahu%()g%g Heavy ggal n /:il_rlllgbl e 3 %:1433 Heav%_sg,hal Nos_103

T OOl . —~

Vari able 4
hu20D7-1I-a 49 1-115 24-40 56-62 95-103
hu20D7-11-b 53 1-115 24-40 56-62 95-103
Table 3
Heavy Chain Sequences and Domains

ANTIBODY SEQID [ Vy HEAVY CHAIN CDR RESIDUES
CLONE NO: RESIDUES | CDR-H1 {CDR-H2 | CDR-H3
41F11 1 1-117 26-35 50-66 99-106
8B10 2 1-119 26-35 50-68 101-108
3C11 3 1-128 26-37 52-67 100-117
20D7 4 1-120 26-35 50-66 99-109
20ES 5 1-119 26-35 50-66 99-108
hu20D7-a 45 1-120 26-35 50-66 99-109
hu20D7-b 46 1-120 26-35 50-66 99-109
hu20D7-¢ 47 1-120 26-35 50-66 99-109




20D7 Heavy Chain Variable 5 20E5 Heavy Chain Variable 6 41F1 | Light
Chain Variable 7 8810 Light Chain Variable 8 301 Light Chain Variable
9 20D7 Li G 2feb@deizsvari able 10 20E5 Light Chain Variabl® és]z(}(féﬁbﬁz%id,
CORHI 12 8810 CDRH1 13 3C Il CDRH1 14 2097 CORH | 15 20E5 CDRHI

41F11 CDRH2

[6112] In one embodiment, CDRs include variants of any single sequence CDR
disclosed herein (SEQ ID N(js: 11-40 and 52}, in which the variant comprises 1, 2, 3, 4, 5, 6,
7, 8,9, 10 or more conservative amino acid substitutions relative to the disclosed sequence, as
determined using Table 1.

[8113] Also contemplated are chimeric antibodies. As noted above, typical chimeric
antibodies comprise a portion of the heavy and/or light chain identical with, or homologous
to, corresponding sequences in antibodies derived from a particular species or belonging to a
particular antibody class or subclass, while the remainder of the chain(s) is identical with or
homologous to corresponding sequences in antibodies derived from another species or
belonging to another antibody class or subclass, as well as fragments of such antibodies, so
long as they exhibit the desired biological activity. See U.S. Pat. No. 4,816,567; and
Morrison et al. (1984) Proc. Natl. Acad. Sci. USA 81: 6851-6855.

[0114] Bispecific antibodies are also useful in the present methods and compositions.
As used herein, the term “bispecific antibody” refers to an antibody, typically a monoclonal
antibody, having binding specificities for at least two different antigenic epitopes. In one
embodiment, the epitopes are from the same antigen. In another embodiment, the epitopes
are from two different antigens. Methods for making bispecific antibodies are known in the
art. For example, bispecific antibodies can be produced recombinantly using the co-
expression of two immunoglobulin heavy chain/light chain pairs. See, e.g., Milstein ef al.
(1983) Nature 305: 537-39. Alternatively, bispecific antibodies can be prepared using
chemical linkage. See, e.g., Brennan et al. (1985) Science 229:81. Bispecific antibodies
include bispecific antibody fragments. See, e.g., Holliger et al. (1993) Proc. Natl. Acad. Sci.
U.S.A. 90:6444-48, Gruber er al. (1994) J Immunol. 152:5368.

[0115] In yet other embodiments, different constant domains may be appended to
humanized Vi, and Vy regions derived from the CDRs provided herein. For example, ifa
particular intended use of an antibody (or fragment) of the present invention were to call for
altered effector functions, a heavy chain constant domain other than [gG1 may be used.
Although IgG1 antibodies provide for long half-life and for effector functions, such as
complement activation afid antibody-dependent cellular cytotoxicity, such activities may not
be desirable for all uses of the antibody. In such instances an IgG4 constant domain, for

example, may be used.
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V. Biological Activity of Humanized Anti-IL-23R Antibodies

[0116] Antibodies having the characteristics identified herein as being desirable in a
humanized anti-IL-23R antibody can be screened for inhibitory biologic activity in vitro or
suitable binding affinity. Antagonist antibodies may be distinguished from agonist antibodies
using the biological assays provided at Examples 5, 6 and 7. Antibodies that exhibit agonist
activity will not block the activity of IL-23, but will instead stimulate the response typically
caused by IL-23, such as increasing cell proliferation in the Ba/F3 assay of Example 5 and/or
increasing IL-17 production in the splenocyte assay of Example 6. Although agonist
antibodies may find use in some therapeutic indications, the anti-IL-23R antibodies disclosed
herein are intended to be antagonist antibodies unless otherwise indicated.

[0117] To screen for antibodies that bind to the epitope on human IL-23R bound by
an antibody of interest {e.¢., those that block binding of IL-23), a routine cross-blocking assay
such as that described in ANTIBODIES, A LABORATORY MANUAL, Cold Spring Harbor
Laboratory, Ed Harlow and David Lane (1988), can be performed. Antibodies that bind to
the same epitope are likely to cross-block in such assays, but not all cross-blocking antibodies
will necessarily bind at precisely the same epitope since cross-blocking may result from steric
hindrance of antibody binding by antibodies bind at overlapping epitopes, or even nearby
non-overlapping epitopes.

[0118] Alternatively, epitope mapping, e.g., as described in Champe ef al. (1995) J.
Biol. Chem. 270:1388-1394, can be performed to determine whether the antibody binds an
epitope of interest. "Alanine scanning mutagenesis," as described by Cunningham and Wells
(1989) Science 244: 1081-1085, or some other form of point mutagenesis of amino acid
residues in human IL-23R may also be used to determine the functional epitope for an anti-
IL-23R antibody of the preseﬁt invention. Mutagenesis studies, however, may also reveal
amino acid residues that are crucial to the overall three-dimensional structure of IL-23R but
that are not directly involved in antibody-antigen contacts, and thus other methods may be
necessary to confirm a functional epitope determined using this method.

[0119] The epitope bound by a specific antibody may also be determined by assessing
binding of the antibody to pe;-)tides comprising fragments of human IL-23R (SEQ ID

NO: 41). A series of overlapping peptides encompassing the sequence of IL-23R may be
synthesized and screened for binding, e.g. in a direct ELISA, a competitive ELISA (where the
peptide is assessed for its ability to prevent binding of an antibody to IL-23R bound to a well
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of a microtiter plate), or on a chip. Such peptide screening methods may not be capable of
detecting some discontinuous functional epitopes, i.e. functional epitopes that involve amino
acid residues that are not contiguous along the primary sequence of the IL-23R polypeptide
chain.

[0120] The epitope bound by antibodies of the present invention may also be
determined by structural methods, such as X-ray crystal structure determination (e.g.,
WO02005/044853), molecular modeling and nuclear magnetic resonance (NMR)
spectroscopy, including NMR determination of the H-D exchange rates of labile amide
hydrogens in IL-23R when free and when bound in a complex with an antibody of interest
(Zinn-Justin et al.(1992) Biochemistry 31:11335-11347; Zinn-Justin ef al. {1993)
Biochemistry 32:6884—6891).

[121] With regard to X-ray crystallography, crystallization may be accomplished
using any of the known methods in the art (e.g. Giege et al. (1994) Acta Crystallogr.
D50:339-350; McPherson (1990) Eur. J. Biochem. 189:1-23), including microbatch (e.g.
Chayen (1997) Structure 5:1269-1274), hanging-drop vapor diffusion {e.g. McPherson (1976)
J. Biol, Chem. 251:6300-6303), seeding and dialysis. It is desirable {0 use a protein
preparation having a concentration of at least about 1 mg/mL and preferably about 10 mg/mL
to about 20 mg/mL. Crystallization may be best achieved in a precipitant solution containing
polyethylene glycol 1000-20,000 {(PEG; average molecular weight ranging from about 1000
to about 20,000 Da), preferably about 5000 to about 7000 Da, more preferably about 6000
Da, with concentrations ranging from about 10% to about 30% (w/v). It may also be
desirable to include a protein stabilizing agent, e.g. glycerol at a concentration ranging from
about 0.5% to about 20%. A ‘suitable salt, such as sodium chloride, lithium chloride or
sodium citrate may also be desirable in the precipitant solution, preferably in a concentration
ranging from about I mM to about 1000 mM. The precipitant is preferably buffered to a pH
of from about 4.0 to about 10.0, preferably about 7.0 10 8.5, e.g. 8.0. Specific buffers useful
in the precipitant solution may vary and are well-known in the art. Scopes, Protein
Purification: Principles and Practice, Third ed., (1994) Springer-Verlag, New York. Examples
of useful buffers include, but are not limited to, HEPES, Tris, MES and acetate. Crystals may
be grow at a wide range of temperatures, including 2°C, 4°C, 8°C and 26°C.

[0122] Antibody:antigen crystals may be studied using well-known X-ray diffraction

techniques and may be refined using computer sofiware such as X-PLOR (Yale University,
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1992, distributed by Molecular Simulations, Inc.; see e.g. Blundell & Johnson (1985) Merh.
Enzymol. 114 & 115, H. W. Wyckoff et al. eds., Academic Press; U.S. Patent Application
Publication No. 2004/0014194), and BUSTER (Bricogne (1993) Acta Cryst. D49:37-60;
Bricogne (1997) Meth. Enzymol. 276A:361-423, Carter & Sweet, eds.; Roversi et al. (2000)
Aeta Cryst. D56:1313-1323).

[0123] Additional antibodies binding to the same epitope as an antibody of the present
invention may be obtained, for example, by screening of antibodies raised against IL-23R for
binding to the epitope, or by immunization of an animal with a peptide comprising a fragment
of human IL-23R comprising the epitope sequence. Antibodies that bind to the same
functional epitope might be expected to exhibit similar biological activities, such as blocking
receptor binding, and such activities can be confirmed by functional assays of the antibodies.
[0124] Antibody affinities may be determined using standard analysis. Preferred
humanized antibodies are those that bind human IL-23R with a K4 value of no more than
about 1x107 M; preferably no more than about 1x10® M; more preferably no more than about
1x10° M; and most preferably no more than about 1x107° M or even 1x1 0! M.

[0125] The antibodies and fragments thereof useful in the present compositions and
methods are biologically active antibodies and fragments. As used herein, the term
“biologically active™ refers to an antibody or antibody fragment that is capable of binding the
desired the antigenic epitope and directly or indirectly exerting a biologic effect. Typically,
these effects result from the failure of IL-23 to bind [L-23 receptor. As used herein, the term
“specific” refers to the sélective binding of the antibody to the target antigen epitope.
Antibodies can be tested for specificity of binding by comparing binding to [L-23R to binding
to irrelevant antigen or antigen mixture under a given set of conditions. If the antibody binds
to IL-23R at least 10, and preferably 50 times more than to irrelevant antigen or antigen
mixture then it is considered to be specific. An antibody that “specificaily binds” to IL-23R
does not bind to proteins that do not comprise the IL-23R-derived sequences, i.e. “specificity”
as used herein relates to IL-23R specificity, and not any other sequences that may be present
in the protein in question. For example, as used herein, an antibody that “specifically binds”
to a polypeptide comprising IL-23R wil typically bind to FLAG®-hIL-23R, which is a fusion
protein comprising IL-23R and a FLAG® peptide tag, but it does not bind to the FLAG®
peptide tag alone or when it is fused to a protein other than [L-23R.



hu20D7-11-b Light Chain Variable 54 hu20D7-1I-b Light Chain 55
hu20D7-c Heavy Chain DNA 56 hu20D7-1l-b Light Chain DNA 57 hu8Bl10
Heavy Chaiwiovemilgdabe 58 hu8B1l0 Li ght Chain Variable 5PCTAIRZ08/P03534
clainmed is: |.A binding conpound that bi{4gs to human IL-23R
conprising: a) an antibody |ight chain variable domain, or antigen

bi ndi ng fragnent thereof, conprising CDRL1, CDRL2 and CDRL3, wherein:
CDRLI conprises the sequence of SEQ ID NO 29 or 52; CDRL2 conpri ses
t he sequence SEQ | ) 34, | CDRL3 ¢ ri ses the sequence of
SEQ I D NO 3@?56&nd b) 1L "?PFF‘BB%Q‘H%3W°&EW§{E\E“\?£F%S%rf@ethS’ﬁaﬁ‘“ﬁ*} asor
antigen bi ndinmgitdry BgPEOEpetiie brbbdies; 04RIRRIBH NYbICIORER act{vi¥iRH2argMthnkdPRH3,
wherei n: CDRHL conprises the sequence, of SEﬁJI D NOQ_ 14; CDRH2

conpri ses t hBCluRgu agt lgpitedteyedysingrodugtionpf i-dppads N byperiswsali he
sequence of RREphbeNehd 2417 - TIME TREM ISPOLMEAMQY R (2004)9h:Ak01 Irevf 200 bBET
conpri si ng: ﬁ% hunan g}gnn[l ne Il_ﬁaa\t chai n framework sequences in the
anti body Ii ght- &AtiTh2oR Arithefies wokakiohe 23l5 e Bidy thewaprerpressirn ¢ dan yA, IL-
g hain fr gnﬁ\é\mlgc_:sgg @19 @SCCIRo; he?m)rjdnom{ldm?awﬁp 8@ Minashiepdll @005) lJ.
omai n. 3. [ 0[Tpo claiml, further conprising a
human heavy @Wawﬁg ikl ﬁ-g?@-ﬁp%‘f lcab"\?awicamowﬁ%?fém"ﬁesaml%ﬁt*ﬁ such
| i nked to the aamili-BARI3htiBEEHYY wilhadablackitheddllRy SFINRE o enMARE QidlifdrdtRn oa
constant region varignt conpris .t onservatj v 1 N0 .aci 4
subst tut | ontnea! SHhTBenly K5 ebfRutiir Br8 Gy Tt 5 Bisbiang
a 74 human hetviy ofhati-iL-23R sitbodies eidlibe nsafil iathe atitanit of m@mamhtory,
covalently | jnked to the ti.bo ea chai n. vari.abl e donai .
wherein the ROAERuE A OGo BRI IerE BlofPRL B R atean b
am no aci d spaest applitatiom publidatitine W HE0§1¢9¢ YR OHAT 507; WOA0M3IA31; whiEWel n
the binding goggound is an antibody

V1. Pharmaceutical Compositions

[0127] To prepare pharmaceutical or sterile compositions including IL-23R antibody,
the cytokine analogue or mutein, antibody thereto, or nucleic acid thereof, is admixed with a
pharmaceutically acceptable carrier or excipient. See, e.g., Remington's Pharmaceutical
Sciences and U.S. Pharmacopeia: National Formulary, Mack Publishing Company, Easton,
PA (1984).

[0128] Formulations of therapeutic and diagnostic agents may be prepared by mixing
with physiologically acceptable carriers, excipients, or stabilizers in the form of, e.g.,
lyophilized powders, slurries, aqueous solutions or suspensions. See, e.g., Hardman et al,
(2001) Goodman and Gilman’s The Pharmacological Basis of Therapeutics, McGraw-Hill,
New York, NY; Gennaro (2000) Remington: The Science and Practice of Pharmacy,
Lippincott, Williams, and Wilkins, New York, NY; Avis et al. {eds.) (1993) Pharmaceutical
Dosage Forms: Parenteral Medications, Marcel Dekker, NY; Licberman, et al. (eds.) (1990)
Pharmaceutical Dosage Forms: Tablets, Marcel Dekker, NY; Lieberman et al. (eds.) (1990)
Pharmaceutical Dosage Forms: Disperse Systems, Marcel Dekker, NY; Weiner and
Kotkoskie (2000) Excipient Toxicity and Safety, Marcel Dekker, Inc., New York, NY.
[0129] Toxicity and therapeutic efficacy of the antibody compositions, administered

alone or in combination with an immunosuppressive agent, can be determined by standard
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ATCC under accessi o n
intraperitoneal, intranasal, or intraocular injections. Administration of antibody used in the

pharmaceutical composition or to practice the method of the present invention can be carried
out in a variety of conventional ways, such as oral ingestion, inhalation, topical application or
cutaneous, subcutaneous, intraperitoneal, parenteral, intraarterial or intravenous injection.
[0131] Alternately, one may administer the antibody in a local rather than systemic
manner, for example, via injection of the antibody directly into an arthritic joint or pathogen-
induced lesion characterized by immunopathology, often in a depot or sustained release
formulation. Furthermore, one may administer the antibody in a targeted drug delivery
system, for example, in a liposome coated with a tissue-specific antibody, targeting, for
example, arthritic joint or pathogen-induced lesion characterized by immunopathology. The
liposomes will be targeted to and taken up selectively by the afflicted tissue.

[0132] Selecting an administration regimen for a therapeutic depends on several
factors, including the serum or tissue turnover rate of the entity, the level of symptoms, the
immunogenicity of the entity, and the accessibility of the target cells in the biological matrix.
Preferably, an administration regimen maximizes the amount of therapeutic delivered to the
patient consistent with an acceptable level of side effects. Accordingly, the amount of
biologic delivered depends in part on the particular entity and the severity of the condition
being treated. Guidance in selecting appropriate doses of antibodies, cytokines, and small

molecules are available. See, e.g., Wawrzynczak (1996) Antibody Therapy, Bios Scientific



segl i st SEQUENCE LI STI NG <110> Schering Corporation Presta, Leonard
G <120> Engi neered Anti-IL-23R Anti bodi es <130> BP06537W01 <150>

60/ 892, 104y ifdtu62d07- 02- 28 <150> 60/ 945, 183 <151> 200 1E26d3/052560>
58 <170> Patentln version 3.4 <210> 1 <211> 117 <212> PRT <213>

Rat t us norvegi cus <220> <221> CDRH1 <22 (26)-(35) <220> <221> CDRH2
<222> (50)..(66) <220> <221> CDRH3 <222> (99)..(106) <400> 1 G u Val
Gn Leu Val Qu Ser dy Ay Ay Leu Val Gn Pro Gy Arg 151015 Ser

Leu Lys Leu Ser Cys Val Ala Ser Gy Phe Thr Phe Asn Asn Ser
Pub. Ltd, Oxfordshire, UK; Kresina (ed.) (1991) Monoclonal Antibodies, Cytokines and

Arthritis, Marcel Dekker, New York, NY; Bach (ed.) (1993) Monoclonal Antibodies and
Peptide Therapy in Autoimmune Diseases, Marcel Dekker, New York, NY; Baert et al.
(2003) New Engl. J. Med. 348:601-608; Milgrom et al. (1999) New Engl. J. Med. 341:1966-
1973; Slamon et al. (2001) New Engl. J. Med. 344:783-792; Beniaminovitz et al. (2000) New
Engl. J. Med. 342:613-619; Ghosh er al. (2003) New Engl. J. Med. 348:24-32; Lipsky et al.
(2000) New Engl. J. Med. 343:1594-1602.

[0133] Determination of the appropriate dose is made by the clinician, e.g., using
parameters or factors known or suspected in the art to affect treatment or predicted to affect
treatment, Generally, the dose begins with an amount somewhat less than the optimum dose
and it is increased by small increments thereafter until the desired or optimum effect is
achieved relative to any negative side effects. Important diagnostic measures include those of
symptoms of, e.g., the inflammation or level of inflammatory cytokines produced. Preferably,
a biologic that will be used is substantially derived from the same species as the animal
targeted for treatment (e.g. a humanized antibody for treatment of human subjects), thereby
minimizing any immune respornse to the reagent.

[0134] Antibodies, antibody fragments, and cytokines can be provided by continuous
infusion, or by doses at intervals of, e.g., one day, 1-7 times per week, one week, two weeks,
monthly, bimonthly, etc. Doses may be provided, e.g., intravenously, subcutaneously,
topically, orally, nasally, rectally, intramuscular, intracerebrally, intraspinally, or by
inhalation. A preferred dose protocol is one involving the maximal dose or dose frequency
that avoids significant undesirable side effects. A total weekly dose is generally at least 0.05
pe/kg, 0.2 pg/ke, 0.5 pe/ke, 1 pgkg, 10 pglkg, 100 pg/kg, 0.2 mg/kg, 1.0 mg/kg, 2.0 mg/ke,
10 mg/kg, 25 mg/kg, 50 mg/kg body weight or more. See, e.g., Yang et al. (2003) New Engl.
J Med 349:427-434; Herold ef al. (2002) New Engl. J. Med, 346:1692-1698; Liu et al.
(1999) J. Neurol. Neurosurg. Psych. 67:451-456, Portielji ef al. (20003) Cancer Immunol.
Immunother. 52:133-144. The desired dose of a small molecule therapeutic, e.g., a peptide
mimetic, natural product, or organic chemical, is about the same as for an antibody or
polypeptide, on a moles/kg basis.

[0135] As used herein, “inhibit™ or “treat” or “treatment” includes a postponement of
development of the symptoms associated with autoimmune disease or pathogen-induced

immunopathology and/or a reduction in the severity of such symptoms that will or are
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expected to develop. The terms further include ameliorating existing uncontrolled or
unwanted autoimmune-related or pathogen-induced immunopathology symptoms, preventing
additional symptoms, and ameliorating or preventing the underlying causes of such
symptoms. Thus, the terms denote that a beneficial result has been conferred on a vertebrate
subject with an autoimmune or pathogen-induced immunopathology disease or symptom, or
with the potential to develop such a disease or symptom.

[0136] As used herein, the term “therapeutically effective amount” or “effective
amount” refers to an amount of an IL-23R-specific binding compound, e.g. and antibody, that
when administered alone or in combination with an additional therapeutic agent to a cell,
tissue, or subject is effective to prevent or ameliorate the autoimmune disease or pathogen-
induced immunopathology associated disease or condition or the progression of the disease.
A therapeutically effective dose further refers to that amount of the compound sufficient to
result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the
relevant medical condition, or an increase in rate of treatment, healing, prevention or
amelioration of such conditions. When applied to an individual active ingredient
administered alone, a therapeutically effective dose refers to that ingredient alone. When
applied to a combination, a therapeutically effective dose refers to combined amounts of the
active ingredients that resuit in the therapeutic effect, whether administered in combination,
serially or simultaneously. An effective amount of therapeutic will decrease the symptoms
typically by at least 10%; usually by at least 20%; preferably at least about 30%; more
preferably at least 40%, and most preférably by at least 50%.

[0137] Methods for co-administration or treatment with a second therapeutic agent,
e.g., a cytokine, antibody, steroid, chemotherapeutic agent, antibiotic, or radiation, are well
known in the art, see, e.g., Hardman e/ al. (eds.) (2001) Goodman and Gilman’s The
Pharmacological Basis of Therapeutics, 10" ed., McGraw-Hill, New York, NY; Poole and
Peterson (eds.) (2001) Pharmacotherapeutics for Advanced Practice: A Practical Approach,
Lippincott, Williams & Wilkins, Phila., PA; Chabner and Longo (eds.) (2001) Cancer
Chemotherapy and Biotherapy, Lippincott, Williams & Wilkins, Phila., PA. The
pharmaceutical composition of the invention may also contain other immunosuppressive or
immunomodulating agents. Any suitable immunosuppressive agent can be employed,
including but not limited to anti-inflammatory agents, corticosteroids, cyclosporine,

tacrolimus (i.e., FK-506), sirolimus, interferons, soluble cytokine receptors (e.g., sSTNRF and
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cyclophosphamide, methotrexate, and the like. The pharmaceutical composition can also be
employed with other therapeutic modalities such as phototherapy and radiation.
[0138] Typical veterinary, experimental, or research subjects include monkeys, dogs,

cats, rats, mice, rabbits, guinea pigs, horses, and humans.

VII.  Antibody Production

[0139] In one embodiment, for recombinant production of the antibodies of the
present invention, the nucleic acids encoding the two chains are isolated and inserted into one
or more replicable vectors for further cloning (amplification of the DNA) or for expression.
DNA encoding the monoclonal antibody is readily isolated and sequenced using conventional
procedures (e.g., by using oligonuclectide probes that are capable of binding specifically to
genes encoding the heavy and light chains of the antibody). Many vectors are available. The
vector components generally include, but are not limited to, one or more of the following: a
signal sequence, an origin of replication, one or more marker genes, an enhancer element, a
promoter, and a transcription termination sequence. In one embodiment, both the light and
heavy chains of a humanized anti-IL-23R antibody of the present invention are expressed
from the same vector, e.g. a plasmid or an adenoviral vector.

[0140] Antibodies of the present invention may be produced by any method known in
the art. In one embodiment, antibodies are expressed in mammalian or insect cells in culture,
such as chinese hamster ovary (CHO) cells, human embryonic kidney (HEK) 293 cells,
mouse myeloma NSO cells, baby hamster kidney (BHK) cells, Spodoptera frugiperda
ovarian (8f9) cells. In one embodiment, antibodies secreted from CHO cells are recovered
and purified by standard chromatographic methods, such as protein A, cation exchange, anion
exchange, hydrophaobic interaction, and hydroxyapatite chromatography. In one embodiment,
resulting antibodies are concentrated and stored in 20 mM sodium acetate, pH 5.5.

[0141] In another embodiment, the antibodies of the present invention are produced in
yeast according to the methods described in WO2005/040395. Briefly, vectors encoding the
individual light or heavy chains of an antibody of interest are introduced into different yeast
haploid cells, e.g. different mating types of the yeast Pichia pastoris, which yeast haploid

cells are optionally complementary auxotrophs. The transformed haploid yeast cells can then



<222> (52)..(67) secilist <220> <221> CDRH3 <222> (100)..(117) <400>
3 Gn Val Thr Leu Lys Qu Ser Ay Pro Gy Ile Leu Gn Pro Ser Gn
151015 Thrwbemss®fizdeu Thr Cys Thr Phe Ser Ay Phe Serpdigus &@riodhg
Tyr 202530 Ay Met Ay Val Ay Trp lle %g Gn Pro Ser Ay Lys Gy
Leu Gu 354045 Trp Leu Ala Asn Ile Trp p Asp Asp Asp Lys Tyr Tyr
Asn Pro Ser 505560 Leu Lys ASn Arg Leu Thr Ile Ser Lys Asp Thr Ser
Asn Asn G n Ala 65707580 Phe Leu Lys Ile Thr Asn Val Asp Thr Al a Asp
Thr Ala Thr Tyr Tyr 859095 Cys Ala Arg Ile Asp Ala H's Pro Met Gy

|l e Thr Thr temstedop fupgd to soG rEEIaid yepyircel/sapabie pt praducing fotinths hepyy agyl ﬂwG y
Ala Ser Val phical. BRirion s ARhabIe k0E: do R} et SR LRIy

<213> Mus nuscul us
active antibody. The relative expression levels of the two chains can be optimized, for

example, by using vectors with different copy number, using transcriptional promoters of
different strengths, or inducing expression from inducible promoters driving transcription of
the genes encoding one or both chains.

[0142] In one embodiment, the respective heavy and light chains of a plurality of
different anti-IL-23R antibodies (the “original” antibodies) are introduced into yeast haploid
cells to create a library of haploid yeast strains of one mating type expressing a plurality of
light chains, and a library of haploid yeast strains of a different mating type expressing a
plurality of heavy chains. These libraries of haploid strains can be mated (or fused as
spheroplasts) to produce a series of diploid yeast cells expressing a combinatorial library of
antibodies comprised of the various possible permutations of light and heavy chains. The
combinatorial library of antibodies can then be screened to determine whether any of the
antibodies has properties that are superior (e.g. higher affinity for [L-23R) to those of the
original antibodies. See. e.g., WO2005/040395.

[0143] In ancther embodiment, antibodies of the present invention are human domain
antibodies in which portions of an antibody variable domain are linked in a polypeptide of
molecular weight approximately 13 kDa. See, e.g., U.S. Pat. Publication Ne. 2004/0110941.
Such single domain, low molecular weight agents provide numerous advantages in terms of

ease of synthesis, stability, and route of administration.

VIII.  Uses ‘_

[0144] The present invention provides methods for using anti-IL-23R antibodies and
fragments thereof for the treatment and diagnosis of inflammatory disorders and conditions,
e.g., of the central nervous system, peripheral nervous system, and gastrointestinal tract, as
well as autoimmune and proliferative disorders.

[0145] Methods are provided for the treatment of, e.g., multiple sclerosis (MS),
including relapsing-remitting MS and primary progressive MS, Alzheimer’s disease,
amyotrophic lateral sclerosis (a.k.a. ALS; Lou Gehrig’s disease), ischemic brain injury, prion

diseases, and HIV-associated dementia. Also provided are methods for treating neuropathic



<220> <221> CDRH1 <222> (26)-(35) <220> <221> CDRH2 <222> (50)..(66)
<220> <221> CDRH3 <222> (99)..(109) <400> 4 Gn Ile Gn Leu Val Gn

Ser Ay PrpoRodndessy LYs Lys Pro Ay G u 151015 Thr Valp 2hdsR038]
Cys Lys Ala Ser Ay Tyr Thr Phe Thr Asn Tyr 202530 seglist 354045

Gy Trp Ile Asn Thr Tyr Thr Ay Qu Pr o 4fhr Tyr Ser Asp Asp Phe
505560 Lys Gy Arg Phe Ala Phe Ser Leu A u Thr Ser Ala Asn Thr Al a
Tyr 65707580 Leu A n Ile Asn Asn Leu Lys Asn Qu Asp Thr Ala Ala Tyr
Phe Cys 859095 Thr Arg Ay Ay Ay Tyr Asp GQu Asp Tyr Phe Asp Tyr
Trp Ay G n @E0i@BREMatic neuropathies, Guillain-Barre syndrome (GBS), peripheral polyneuropathy,

and nerve regeneration.

[0146] Provided are methods for treating or ameliorating one or more of the following
features, symptoms, aspects, manifestations, or signs of multiple sclerosis, or other
inflammatory disorder or condition of the nervous system: brain lesions, myelin lesions,
demyelination, demyelinated plaques, visual disturbance, loss of balance or coordination,
spasticity, sensory disturbances, incontinence, pain, weakness, fatigue, paralysis, cognitive
impairment, bradyphrenia, diplopia, optic neuritis, paresthesia, gait ataxia, fatigue, Uhtoff"s
symptom, neuralgia, aphasia, apraxia, seizures, visual-field loss, dementia, extrapyramidai
phenomena, depression, sense of well-being, or other emotional symptoms, chronic
progressive myelopathy, and a symptom detected by magnetic resonance imaging (MRI),
including gadolinium-enhancing lesions, evoked potential recordings, or examination of
cerebrospinal fluid. See, e.g., Kenealy et al. (2003) J. Neuroimmunol. 143:7-12; Noseworthy
et al. (2000) New Engl. J Med. 343:938-952; Miller ef al. (2003) New Engl. J. Med. 348:15-
23; Chang et al. (2002) New Engl. J Med 346:165-173; Bruck and Stadelmann (2003)
Neurol. Sci. 24 Suppl.5:5265-5267.

[0147] Moreover, the present invention provides methods for treating and diagnosing
inflammatory bowel disorders, e.g., Crohn’s disease, ulcerative colitis, celiac disease, and
irritable bowel syndrome. Provided are methods for treating or ameliorating one or more of
the following symptoms, aspects, manifestations, or signs of an inflammatory bowel disorder:
malabsorption of food, altered bowel motility, infection, fever, abdominal pain, diarrhea,
rectal bleeding, weight loss, signs of malnutrition, perianal-disease, abdominal mass, and
growth failure, as well as intestinal complications such as stricture, fistulas, toxic megacolon,
perforation, and cancer, and including endoscopic findings, such as, friability, aphthous and
linear ulcers, cobblestone appearance, pseudopolyps, and rectal involvement and, in addition,
anti-yeast antibodies. See, e.g., Podolsky, supra; Hanauer, supra; Horwitz and Fisher, supra.
[0148) Also contemplated is treatment of inflammatory disorders such as psoriasis,
atopic dermatitis, arthritis, including rheumatoid arthritis, osteoarthritis, and psoriatic
arthritis, autoimmune disorders, such as systemic fupus erythematosus and type I diabetes,
and proliferative disorders such as cancer. See, e.g., PCT patent application publications WO
04/081190; WO 04/071517; WO 00/53631; and WO 01/18051.



Ay Thr Thr Leu Thr Val Ser Ser 115120 <210> 5 <211> 119 <212> PRT
<213> Mus muscul us <220> <221> CDRH1 <222> (26)..(35) <220> <221>
CDRH2 <222%0e80)Ne166) <220> <221> CDRH3 <222> (99).. (108)/usudee254d n
Val Pro Leu Gn A@n Pro Ay Thr u Leu | Lys Pro Ay Ala 151015
Ser Val Lys Leu Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr Ser Tyr
202530 Trp Ile H's Trp Val Lys Gn Arg Pro Au An @y Leu Qu Trp
Ile 354045 Gy GQu Ile Asp Pro Ser Asp Ser Tyr Thr Tyr Tyr Asn dn

e R N E N TR R

Val Tyr Tyr Cyfibination with one or more antagonists of other cytokines (e.g. antibodies), including but
not limited to, IL-23p19, IL-17A, IL-17F, TNF-q, [L-1B, IL-6 and TGF-B. See, e.g.,
Veldhoen (2006) fmmunity 24:179-189; Dong (2006) Nar. Rev. Immunol. 6(4):329-333. In
various embodiments, an IL-23R binding compound of the invention is administered before,
concurrently with, or after administration of the another antagonist or antagonists, such as an
anti-IL-17A antibody. In one embodiment, an [L-17A binding compound is used in treatment
of the acute early phase of an adverse immune response (e.g. MS, Crohn’s Disease) alone or
in combination with an IL-23R antagonist antibody of the present invention. In the latter
case, the IL-17A binding compound may be gradually decreased and treatment with the
antagonist of IL-23R alone is continued to maintain suppression of the adverse response.
Alternatively, antagonists to [L-23p19, IL-1p, IL-6 and/or TGF-} may be administered
concurrently, before or after an IL-23R binding compound of the present invention. See Cua
and Kastelein (2006) Nat. immunol, 7:557-559; Tato and O’Shea (2006) Nature 441:166-168;
Iwakura and Ishigame (2006) J. Clin. Invest. 116:1218-1222,
[0150] The broad scope of this invention is best understood with reference to the
following examples, which are not intended to limit the inventions to the specific
embodiments. The specific embodiments described herein are offered by way of example
only, and the invention is to be limited by the terms of the appended claims, along with the

full scope of equivalents to which such claims are entitled.
EXAMPLES

Example |

General Methods
[0151) Standard methods in molecular biology are described. Maniatis et al. (1982)
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY; Sambrook and Russell (2001) Molecular Cloning, 3 ed, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY; Wu (1993) Recombinant DNA, Vol. 217,
Academic Press, San Diego, CA. Standard methods also appear in Ausbel ef al. (2001)
Current Protocols in Molecular Biology, Yols. 1-4, John Wiley and Sons, Inc. New York, NY,

which describes cloning in bacterial cells and DNA mutagenesis (Vol. 1), cloning in



859095 seqlist 100105110 Thr Leu Val Thr Val Ser Ala 115 <210> 6
<211> 108 <212> PRT <213> Rattus norvegi cus <220> <221> CDRL1 <222>

(24) .. (34)wo3gRA0st221> CDRL2 <222> (50)..(56) <220> <2@dpuskiled5222>
(89)..(97) <400> 6 Asp Ile Gn Met Thr Gn ser Pro Ala Ser Leu Ser

Ala Ser Leu @y 151015 G u Thr Val Thr 19% Qu Cys Leu Ala Ser Qu
Asp Ile Tyr Ser Asn 202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay Lys
Ser Pro G n Leu Leu Ile 354045 Tyr Tyr Ala Asn Ser Leu ASn Asp Gy
Val Pro Ser Arg Phe ser Ay 505560

mammalian cells and yeast (Vol. 2), glycoconjugates and protein expression (Vol. 3), and

bioinformatics (Vol. 4).

[0152] Methods for protein purification including immunoprecipitation,
chromatography, electrophoresis, centrifugation, and crystallization are described. Coligan et
al. (2000) Current Protocols in Protein Science, Vol. I, John Wiley and Sons, Inc., New
York. Chemical analysis, chemical modification, post-translational modification, production
of fusion proteins, glycosylation of proteins are described. See, e.g., Coligan er al. (2000)
Current Protocols in Protein Science, Vol. 2, John Wiley and Sons, Inc., New York; Ausubel
et al. (2001) Current Protocols in Molecular Biology, Vol. 3, John Wiley and Sons, Inc., NY,
NY, pp. 16.0.5-16.22.17; Sigma-Aldrich, Co. (2001) Products for Life Science Research, St.
Louis, MO; pp. 45-89; Amersham Pharmacia Biotech (2001) BioDirectory, Piscataway, N.J.,
pp. 384-391. Production, purification, and fragmentation of polyclonal and monoclonal
antibodies are described. Coligan et al. (2001) Current Protcols in Immunology, Vol. I, John
Wiley and Sons, Inc., New York; Harlow and Lane (1999) Using Antibodies, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY; Harlow and Lane, supra. Standard
techniques for characterizing ligand/receptor interactions are available. See, e.g., Coligan et
al. (2001) Current Protcols in Immunology, Vol. 4, John Wiley, Inc., New York.

[0153] Methods for flow cytometry, including fluorescence activated cell sorting
detection systems (FACS®), are available., See, e.g., Owens ef al. (1994) Flow Cytometry
Principles for Clinical Laboratory Practice, John Wiley and Sons, Hoboken, NJ; Givan
(2001) Flow Cytomerry, 2" ed.; Wiley-Liss, Hoboken, NJ; Shapiro (2003) Practicat"Flow
Cytometry, John Wiley and Sons, Hoboken, NJ. Fluorescent reagents suitable for modifying
nucleic acids, including nucleic acid primers and probes, polypeptides, and antibedies, for
use, .g., as diagnostic reagents, are available. Molecular Probes (2003) Catalogue,
Molecular Probes, Inc., Eugene, OR; Sigma-Aldrich (2003) Catalogue, St. Louis, MO.
[0154] Standard methods of histology of the immune system are described. See, e.g.,
Muller-Harmelink (ed.) (1986) Human Thymus: Histopathology and Pathology, Springer
Verlag, New York, NY; Hiatt, er al. (2000) Color Atlas of Histology, Lippincott, Williams,
and Wilkins, Phila, PA; Louis, et al. (2002) Basic Histology:Text and Atlas, McGraw-Hill,
New York, NY.

[0155] Software packages and databases for determining, e.g., antigenic fragments,

leader sequences, protein folding, functional domains, glycosylation sites, and sequence



Ser Ay Ser Ay Thr G n Tyr Ser Leu Lys Ile Asn ser Leu G n Ser
65707580 G u Asp val Ser Ile Tyr Phe Cys G n G n Asn Tyr Tyr Ser Pro

Pro 859095vdhdosihessdy Gy Ay Thr Lys Leu G u Leu Lyspdrgs2043@d£334
<210> 7 <211> 108 <212> PRT <213> Rattus,,norvegi cus <220> <221> CDRL1
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<222> (24)..(34) <220> <221> cDRL2 <222>7(50)..(56) seglist <220>
<221> CDRL3 <222> (89)..(97) <400> 7 Asp Ile Gn Met Thr Gn Ser Pro
Leu Ser Ala Ser Leu Ay 151015 A u Thr Val Ser Ile Au Cys
Leu Ala Ser Qu Asp Ile Tyr Asn Asn

alignments, are available. See, e.g., GenBank, Vector NTI® Suite (Informax, Inc, Bethesda,
MD); GCG Wisconsin Package {(Accelrys, Inc., San Diego, CA); DeCypher® (TimeLogic
Corp., Crystal Bay, Nevada); Menne ef a/. (2000) Bioinformatics 16: 741-742; Menne e al.
(2000} Bioinformatics Applications Note 16:741-742; Wren et al. (2002) Comput. Methods
Programs Biomed. 68:177-181; von Heijne (1983) Eur. J Biochem. 133:17-21; von Heijne
(1986) Nucleic Acids Res. 14:4683-4690.

Example 2

Generation and Humanization of Anti-human IL-23R Antibodies
[0156] Anti-human IL-23R antibodies are generated by immunizing rats or mice with
the extracellular domain of human-IL-23R (residues 24-353 of SEQ ID NO: 41), either with a
C-terminal histidine tag or as an Ig (human IgG1 Fc) fusion protein. Monoclonal antibodies
are then prepared by standard methods.
[0157] The humanization of antibodies is described generally, e.g., in PCT patent
application publications WO 2005/047324 and WO 2005/047326. Exemplary humanized
heavy- and light-chain variable domain sequences are provided at Figures | and 2,
respectively, and in the Sequence Listing,
[0158] Briefly, the amino acid sequence of the non-human VH domain (e.g. SEQ ID
NOs: 1-5) is compared to a group of five human VH germline amino acid sequences; one
representative from subgroups IGHV1 and IGHV4 and three representatives from subgroup
IGHV3. The VH subgroups are listed in M.-P. Lefranc (2001) "Nomenclature of the Human
Immunoglobulin Heavy (IGH) Genes", Experimental and Clinical Immunogenetics 18:100-
116. The framework sequences of the human germline sequence with the closest match are
used to construct a humanized VH domain.
[0159] The rodent anti-hulL-23R antibodies disclosed herein are all of the kappa
subclass of VL. The amino acid sequences of the non-human VL domain (e.g. SEQ ID NOs:
6-10) is compared to a group of four human VL kappa germline amino acid sequences. The
group of four is comprised of one representative from each of four established human VL
subgroups listed in V. Barbie & M.-P. Lefranc (1998) "The Human Immunoglobulin Kappa
Variable (IGKV) Genes and Joining (IGKJ) Segments", Experimental and Clinical
Immunogenetics 15:171-183 and M.-P. Lefranc (2001) "Nomenclature of the Human

Immunoglobulin Kappa (IGK) Genes", Experimental and Clinical Immunogenetics 18:161-



202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay Lys Ser Pro Gn Leu Leu
Ile 354045 Tyr H's Ala Ser Ser Leu Gn Asp Gy Val Pro Ser Arg Phe

Ser Ay SGpoSsisSizd@dy Ser Ay Thr Gn Tyr Ser Leu Lyspdl/gseamossi
Leu Gu Ser 65707580 G u Asp Ala Ala Thr, Tyr Phe Cys Leu G n Asp Ser

Gu Tyr Pro Pro 859095 Thr Phe Ay Gy égy Thr Lys Leu Gu Leu Lys

Arg 100105 <210> 8 <211> 108 <212> PRT <213> Rattus norvegi cus <220>
<221> CDRL1 <222> (24)..(34) <220> <221> CDRL2 <222> (50)..(56) <220>
<221> CDRL3 <222> (89)..(97) <400> 8 Asp Ile Val Met Thr Gn Ser Pro
Thr Ser Met 1G4y The ug@bgrg@; a{zp yortsa@izo the four subgroups listed in Kabat et al. (1991 -

5th Ed.) "Sequences of Proteins of Immunological Interest”, U. S. Department of Heaith and
Human Services, NIH Pub. 91-3242, pp. 103-130. The framework sequences of the human
germline sequence with the closest match are used to construct a humanized VL domain.
[06160] Based on the foregoing analysis, a humanized form of mouse antibody clone
20D7 is constructed using human heavy chain sequence from subgroup I (germline sequence
DP-14). The sequence of the resulting humanized heavy chain variable domain (hu20D7-a) is
provided at SEQ ID NO: 45. A variant of hu20D7-a, hu20D7-b (SEQ ID NO: 46), is
identical except for a T72L substitution. A second variant, hu20D7-¢ (SEQ ID NO: 47), is
identical to hu20D7-b except for an M70F substitution. Both of these sequence variations are
in the framework region between CDRH2 and CDRH3, and are illustrated as bold type-face
residues in FIG. 1. A full-length humanized heavy chain, comprising the hu20D7-c variable
domain and a human 1gG1 constant domain, is provided at SEQ ID NO: 50.

[0161)] Light chain variable domain sequences are also constructed from mouse
antibody clone 20D7. One light chain variable domain sequence, hu20D7-IV (SEQ ID

NO: 48}, comprises the CDR sequences of the parental mouse antibody and human light
chain framework sequences from light chain subgroup IV {germline sequence Z-B3).
Another light chain variable domain sequence, hu20D7-II-a (SEQ ID NO: 49), comprises the
CDR sequer_lces of the parental mouse antibody and human light chain framework sequences
from light chain subgroup II (germline sequence Z-A19). An additional light chain variable
domain sequence variant (hu20D7-1I-b) is provided at SEQ ID NO:53, in which the serine
residue at pdsition 32 is replaced by threonine (S32T). The serine is replaced to reduce the
likelihood of deamidation of the preceding asparagine residue. See Bischoff & Kolbe (1994)
J. Chromatog. 662:261. All three light chain variable domain sequences are presented in
FIG. 2. Full-length humanized light chains, comprising the hu20D7-11-a and hu20D7-11-b
variable domains in the context of human kappa light chains, are provided at SEQ ID NOs: 51
and 54, respectively.

[0162] Any pairwise combination of the humanized heavy and light chains described
in this example (e.g. the hu26D7-—II-b light chain and the hu20D7-¢ heavy chain) can be used
to create a functional anti-human-IL-23R antibody. Full-length heavy and light chains can be
constructed from any of the variable domains disclosed herein by analogy with the

construction of SEQ ID NOs: 50 and 51 from SEQ D NOs: 47 and 49, respectively.



Asp Arg Val
202530 Val

Thr Met Asn Cys Lys Ala Ser Gn Asn Val Ay Ser Asn

Asp Trp Tyr Gn Gn Lys Thr Ay Gn Ser Pro Lys Leu Leu

Ile 35404&‘705@%6@34 505560 Ser Ay Ser Ay Thr Asp Phepchimis:Ria@okby

Il e Ser Asn
G n Ser Asn
Gu lle Lys
<220> <221>
<220> <221>

nmet Gn Ala 65707580 G u Asp Leu Ser Val Tyr Tyr CS Met
Ser Tyr Pro Leu 859095 Thr MRe Gy Ser Ay Thr Lys Leu
Arg 100105 <210> 9 <211> 114 <212> PRT <213> nus nuscul us
CDRL1 <222> (24)..(40) <220> <221> CDRL2 <222> (56)..(62)
CDRL3 <222> (95)..(103) <400> 9

Alternatively, other heavy chain constant domains {e.g. IgGz) or other light chains (e.g.

lambda) may be constructed using known human immunoglobulin sequences.

[0163] Once the target amino acid sequences of the variable heavy and light chains
are determined, plasmids encoding the full-length humanized antibody may be generated.
Plasmid sequences may be altered using Kunkel mutagenesis (see, e.g., Kunkel T A. (1985)
Proc. Natl. Acad. Sci. U.5.4. 82:488-492) to change the DNA sequence to the target
humanized antibody sequences. Simultanecusly, codon optimization may be performed to
provide for potentially optimal expression. Sequence optimization may also be performed by
commercial vendors, such as GENEART, Inc., Toronto, ON, Canada.

[0164] In the case of the humanization of the 20D7 antibody, simple substitution of
the best-match human germline frameworks into the rodent variable domains produced
antibodies (e.g. SEQ ID NO: 45 paired with SEQ ID NO: 48 or 49) with substantially reduced
binding affinity for IL-23R when compared with the parental (rodent) forms. To determine
the source of the reduced affinity, hemichimeric constructs were created in which the
humanized light and heavy chains were paired with chimeric heavy and light chains,
respectively. Chimeric chains include the rodent variable domain and a human constant
domain. It had been previously determined earlier that chimeric forms of the 2007 antibodies
retained essentially the same affinity as the parental rodent antibody. It was observed that the
hemichimeric antibody with the humanized heavy chain had reduced binding, whereas the
hemichimeric antibody with the humanized light chain retained the affinity of the parental
antibody, indicating that the problem was with the humanized heavy chain. The humanized
heavy chain was then scrutinized to find positions at which the humanized framework
sequences differed from the parental (rodent) framework sequences, which positions were
considered likely causes of the reduced affinity. Sequence variants were produced at several
positions, and heavy chains having T72L and M70F substitutions were found to substantially
improve binding affinity. See Example 4, infra. See, e.g., Tramontano ef al, (1990) J. Mol.
Biol. 215:175. (Note that unless otherwise indicated, sequence numbering in this patent
application relates to the numbering of the sequence listing, and not to altemative numbering
schemes such as the Kabat system.)

[0165] A humanized form of rat antibody clone 8B 10 is constructed in a similar
fashion, using human heavy chain sequence from subgroup III (germline sequence DP-46).

The sequence of the resulting humanized heavy chain variable domain (hu8B10) is provided



Asp Il e Val

Met Thr Gn Ser Pro Ser Ser Leu Ala net Ser val Gy

151015 G n Lys Val Thr Met Asn Cys Lys Ser Ser G n Ser Leu Phe Asn

Ser 20253Qydhh@sAwizdG N Lys Thr Tyr Leu Ala Trp Tyr G npdgiis¥sthorze
Gy Gn 354045 Ser Pro Lys Leu Leu Val 'Ié%r Phe Ala Ser Thr Arg GQu
y

Ser Ay Val

505560 Pro Asp Arg Phe Ile Ser Ay Ser Ay Thr Asp

Leu Thr 65707580 he ASn Serval G n Ala Gu Asp Leu Ala Asp
Phe Cys G n Gn 859095 Hi's Tyr Asp Thr Pro Trp Thr Phe Ay Gy
Lys Leu Qu Ile 100105110 Lys Arg <210> 10 secilist <211>
108 <212> PRISEQIBINNMIE. Wariantd of busBiddsavy 2lain-vagbie domelR fray b@d}ated(t84)

<220> <221> l%lvg b.ﬁ&ﬁg gfﬁgxﬁpéyr other@ike improve the propetrties of the resulting antibody. For

example, the asparagine residue at position 30 of SEQ ID NQ: 57 (in CDRH1) may be
changed to threonine (N30T) to improve binding affinity. Framework residues may also be
altered, such as residues A24, E46, W47, N76, N79, .81, or R100. Exemplary framework
changes include E46D and W47L.

[0166] Light chain variable domain sequences are also constructed from rat antibody
clone 8B10. A hu8B10 light chain variable domain sequence comprising the CDR sequences
of the parental rat antibody and human light chain framework sequences from light chain

subgroup kappa-1 (germline sequence Z-012} is provided at SEQ [D NO: 58,

Example 3
Determining the Equilibrium Dissociation Constant (K4) for Anti-human IL-23R Antibodies
Using KinExA Technology

[0167} The equilibrium dissociation constants (Kg) for anti human IL-23R antibodies.
are determined using the KinExA 3000 instrument. Sapidyne Instruments Inc., Boise Idaho,
USA. KinExA uses the principle of the Kinetic Exclusion Assay method based on measuring
the concentration of uncomplexed antibody in a mixture of antibody, antigen and antibody-
antigen complex. The concentration of free antibody is measured by exposing the mixture to
a solid-phase immobilized antigen for a very brief period of time. In practice, this is
accomplished by flowing the solution phase antigen-antibody mixture past antigen-coated
particles trapped in a flow cell. Data generated by the instrument are analyzed using custom
software. Equilibrium constants are calculated using a mathematical theory based on the
following assumptions:

1. The binding follows the reversible binding equation for equilibrium:

kon [Ab] [Ag] = ko AbAg]

2. Antibody and antigen bind 1:1 and total antibody equals antigen-antibody

complex plus free antibody.

3. Instrument signal is linearly related to free antibody concentration.

[0168] PMMA particles (Sapidyne, Cat No. 440198) are coated with biotinylated 1L-

23R (or a fragment thereof, such as the extracellular domain) according to Sapidyne “Protocol



<220> <221> CDRL3 <222> (89)..(97) <400> 10 Asp lle Leu Met Thr G n

Ser Pro Ser
HigoModigss Gn Ay Ile Asp Asn Asn 202530 |1 epdifsopgihos By
Lys Pro Gy Lys Ser Phe Lys Gy Leu Ile 354045 Tyr Hs Qy
Leu Gu Asp Gy Val Pro Ser Arg Phe Ser Ay 505560 Ser Gy
Thr Asp Tyr Ser Leu Thr Ile Ser Ser Leu Qu Ser 65707580 du
Ala Asp Tyr Tyr Cys Val G n Tyr Ala G n Phe Pro Phe 859095
Gy Ay Ay Thr Lys Leu Gu Ile Arg Arg 100105 <210> 11 <211>

Thr Cys
Gn Gn
Thr Asn
Ser Gy
Asp Phe
Thr Phe

Ser Met Ser Val Ser Leu Gy 151015 Asp Thr Val Ser Ile

10 <212> PRTiox@tGnz RdMAusrtivdes waihibintiaylaéd Bgandslha@ing sikRineor fibiiexRieat 1iker Asn

norvegi cus <%@6>%‘9%<%¥3ﬁ:§ ﬁ%’%’géﬁ%"%@%‘%@-%Tﬁﬁd%dltﬁé{aﬁgﬁé@‘ﬂn%lated IL-

Ser Trp Met

23R, as per the manufacturer’s recommendations (Pierce bulletin 0874).
[6169] Antibody r8B10 showed a Kq of 4.2 X 10" M, and antibody m20D7 showed a
Kgof 9 X 1012 M, for binding to human IL-23R as determined by KinExA analysis.

Example 4

Determining the Equilibrium Dissociation Constant (Kg) for Humanized Anti-human IL-23R

Antibodies Using BIAcore® Label-Free Interaction Analysis System Technology
[0170] BiAcore® label-free interaction analysis system determinations are performed
essentially as deseribed at Example 4 of U.S. Patent Application Publication No,
2007/0048315. Briefly, ligands (anti-IL-23R mAbs) are immobilized on a BlAcore® label-
free interaction analysis system CMS3 sensor chip using standard amine-coupling procedure.
Kinetic constants for the various interactions are determined using BlAevaluation software

3.1. The K4 is determined using the calculated dissociation and association rate constants.

[0171] BlAcore® label-free interaction analysis system determinations of the K4 for
the mouse 20D7 antibody for human IL-23R showed that replacement of mouse framework
sequences with human framework sequences (hu20D7-a, SEQ ID NO: 45) reduced binding
affinity by approximately 50-fold, from approximately 85 pM to approximately 4300 pM.
Introduction of the T72L mutation (hu20D7-b, SEQ ID NO: 46) into the heavy chain
improved the K4 to approximately 360 pM, and introduction of the T72L. along with the
M70F mutation (hu20D7-c, SEQ ID NO: 47) further improved the K4 to approximately 230
pM. The mutations introduced in the hu20D7-c heavy chain thus represent an improvement
of nearly 20-fold in binding affinity compared to the simple humanization without subsequent
optimization.

[0172] By way of comparison, the parental rat 8310 antibody exhibited a K4 of

approximately 300 pM for human IL-23R when assessed using the same assay.



1510 seqglist <210> 13 <211> 12 <212> PRT <213> Rattus norvegi cus
<400> 13 Gy Phe Ser Leu Ser Thr Tyr Ay Met Ay Val Gy 1510 <210>

14 <211> Mo s@dAesBRT <213> Mus nuscul us <400> 14 Gy ﬂ'@/f,Ug'zlagsld‘D’gg4Thr
Asn Tyr Ala Met Asn 1510 <210> 15 <211> 10 <212> PRT <213> Mis

nuscul us <400> 15 Gy Tyr Thr Phe Thr S€# Tyr Trp lle His "1510 <2105
16 <211> 17 <212> PRT <213> Rattus norvegi cus <400> 16 Ser Ile Thr
Asn Thr Ay Ay Ser Thr Tyr Tyr Pro Asp Ser Val Lys 151015 dy <210>
17 <211> 19 <212> PRT <213> Rattus norvegi cus <400> 17 Asp Ile Asn
Ser Lys Ser Tyr Asn Tyr Ala Thr Tyr Tixanfllas Asp Ser 151015 Val Lys
Asp Proliferation Bioassays for the Assessment of Neutralizing Anti-IL-23R Antibodies
[0173] The ability of a monoclonal antibody to biclogically neutralize IL-23/IL-23R is
assessed by the application of short-term proliferation bioassays that employ cells that express
recombinant [L-23 receptors. The transfectant Ba/F3-2.2lo cells proliferate in response to
human IL-23 and the response can be inhibited by a neutralizing anti-IL-23R antibody. The
concentration of IL-23 chosen for the assay is selected to be within the linear region of the
dose-response curve, near plateau and above EC50. Proliferation, or lack thereof, is
measured by colorimetric means using Alamar Blue, a growth indicator dye based on
detection of metabolic activity. The ability of an antibody to neutralize IL-23/IL-23R is
assessed by its IC50 value, or concentration of antibody that induces half-maximal inhibition
of 11.-23 proliferation.

[0174] The assay is performed essentially as follows. Ba/F3 transfectants are
maintained in RPMI-1640 medium, 10% fetal calf serum, 50 pM 2-mercaptoethanol, 2 mM
L-Glutamine, 50 pg/mL penicillin-streptomycin, and 10 ng/mL mouse IL-3. Proliferation
bioassays are performed in RPMI-1640 medium, 10% fetal calf serum, 50 pM 2-
mercaptoethanol, 2 mM L-Glutamine, and 50 pg/mL penicillin-streptomycin.

{0175] Assays are performed in 96-well flat bottom plates (Falcon 3072 or similar) in
150 pL per well. Both [L-23 and anti-1IL-23R antibodies are added at a series of
concentrations, e.g. 1:3 serial dilutions. Titrations of the anti-IL-23R antibody of interest are
optionally pre-incubated with cells prior to addition of IL-23. Bioassay plates are incubated
in 2 humidified tissue culture chamber {37C, 5% COQ,) for 40-48 hr, At the end of the culture
time, Alamar Blue (Biosource Cat #DAL.1100) is added at 16.5 pL/well and allowed to
develop for 5-12 hours. Absorbance is then read at 570 nm and 600 nm (VERSAmax
Microplate Reader, Molecular Probes, Eugene, Oregon, USA), and an ODsq.600 is obtained.
Duplicates are run for each sample. Absorbance is plotted against cytokine or antibody
concentration using GraphPad Prism® 3.0 software (Graphpad Software Inc., San Diego,
California, USA), and IC50 values are determined using non-linear regression (curve fit) of

sigmoidal dose-response.



<210> 18 <211> 16 <212> PRT <213> Rattus norvegi cus seglist <400>18
Asn Ile Trp Trp Asp Asp Asp Lys Tyr Tyr Asn Pro Ser Leu Lys 151015

<210> 19 wo zeddAas1d4’ <212> PRT <213> Mus PCT/US2008/002534
53

Example 6

Mouse Splenocyte Assay for IL-23 Based on IL-17 Production
[0176] The biological activity of anti-IL-23R antibodies of the present invention may
be assessed using the mouse splenocyte assay essentially as described in Aggarwal ef al.
(2003} J. Biol. Chem. 278:1910 and Stumhofer et al. (2006) Nature Immunol. 7:937. The
mouse splenocyte assay measures the activity of IL-23 in a sample as a level of IL-17
production by murine spienocﬁes. The inhibitory activity of anti-IL-23R antibodies is then
assessed by determining the concentration of antibody necessary to reduce the IL-23/IL-23R
activity in a given sample by 50% (the IC50). The IC50 as measured by this assay is greater
than or equal to the equilibrium dissociation binding constant (Kg), i.e. the K4 may be equal to
or lower than the IC50. As always, lower IC50 and K4 values reflect higher activities and
affinities. '
(0177} Briefly, spleens are obtained from 8-12 wk old female C57BL/6J mice
(Jackson Laboratories, Bar Harbor, Maine, USA). Spleens are ground, pelleted twice, and
filtered through a cell strainer (70 um nylon). The recovered cells are cultured in 96-well
plates (4 X 10° cells/well) in the presence of human IL-23 (10 ng/ml, ~170 pM) and mouse-
anti-CD3e antibodies (1 pg/ml) (BD Pharmingen, Franklin Lakes, New Jersey, USA), with or
without the anti-IL-23R antibody to be assayed. Anti [L-23R antibodies are added at a series
of 3-fold dilutions. Cells are cultured for 72 hours, pelleted, and the supernatant is assayed
for [L-17 levels by sandwich ELISA.
[0178) IL-17 ELISA is performed as follows. Plates are coated with a capture anti-IL-
17 antibody (100 ng/well) overnight at 4°C, washed and blocked. Samples and standards are
added and incubated for two hours at room temperature with shaking. Plates are washed, and
a biotinylated anti-IL-17 detection antibody (100 ng/well) is added and incubated for one hour
at room temperature with shaking. The capture and detection antibodies are different
antibodies that both bind to mouse IL-17 but do not cross-block. Plates are washed, and
bound detection antibody is detected using streptavidin-HRP (horseradish peroxidase) and
TMBE (3,3’,5,5’-tetramethylbenzidine). The plate is then read at 450-650 nm and the

concentration of IL-17 in samples is calculated by comparison with standards.



muscul us <400> 19 Trp Ile Asn Thr Tyr Thr Ay Gu Pro Thr Tyr
Ser Asp Asp Phe Lys 151015 dy <210> 20 <211> 17 <212> PRT <213> Mis

muscul us fulle Asp Pro Ser Asp Ser Tyr Thr d¥ushiisefsiy G n
Lys Phe Lﬁ&%@i’g@é Asp <210> 21 <211> 8 <212> PRT <2135 RartUs

nor vegi cus <400> 21 du Asp Asn Ser dyfyr Asp Tyr 15 <210> 22

Example 7

Characterization of Anti-IL-23R Antibody Hum20D7
[0179] A humanized anti-IL-23R antibody is generated using the heavy chain
sequence hu20D7-c and the light chain sequence hu20D7-II-b, for which sequences are
provided at SEQ ID NOs: 50 and 54, respectively. The resulting antibody is referred to in this
example as hum20D7. The antibody is prepared from mammalian cells using a vector
harboring DNA sequences encoding the heavy and light chains, as provided at SEQ ID NOs:
55 (hu20D7-c) and 56 (hu20D7-1I-b), respectively, although other DNA sequences encoding
the same polypeptide sequences may also be used.
[0180] Hum?20D7 has a K4 of 131 pM for human [L-23R when assayed by BlAcore
analysis, essentially as described in Example 4 (supra).
[0181] The biological activity of hum20D7 is also assessed using a2 human splenocyte
assay, essentially as described in Example 6 (supra) with the exception that splenocytes are
obtained from human spleens rather than mouse, no anti-CD3e antibody is used, and that
IFN-y is the readout rather than IL-17. The assay measures the activity of IL-23 in a sample
by determining the level of IFN-y production by human primary splenocytes. Human
splenocytes are exposed to human IL-23 (170 pM) in the presence of various concentrations
of anti-IL-23R antibody hum20D7, or in the absence of the antibody. IFN-y is detected by
sandwich ELISA. Hum20D7 exhibits an IC50 of 34 pM in the human splenocyte assay.
[0182] The biological activity of hum20D7 is further assessed using a KIT225 STAT-
3 phosphorylation assay, essentially as described in Parham et al. (2002} J. Immunol.
168:5699, Human KIT225 cells, a leukemic T cell line, are stimulated with 138 pM human
1L-23 in the presence of various concentrations of anti-[L-23R antibody hum20D7, or in the
absence of the antibody. IL-23 activity is measured by detecting the level of STAT3
phosphorylation. Hum20D7 exhibits an IC50 of 34 pM in the KIT225 assay.

[0183] Table 4 provides a brief description of the sequences in the sequence listing.



<211> 8 <212> PRT <213> Rattus norvegi cus <400> 22 His H s Ser Asp
Tyr Phe Qu Tyr 15 <210> 23 <211> 18 <212> PRT <213> Rattus

nor vegi Cu%ré@aﬁﬁ 06taa | 1€ Asp Ala H's Pro Met Ay Ile TWCTngmdgy{,gbgﬁp
Tyr Tyr Vi 151015 Page 10 seqlist Asp Ala <210> 24 <211>

<212> PRT <213> Mus nuscul us <400> 24 GISS? Gy Ay Tyr Asp Qu Asp Tyr
Phe Asp Tyr 1510 <210> 25 <211> 10 <212> PRT <213> Mus nuscul us <400>
25 Ser Leu Tyr Asp Tyr Asp Gy Val Pro Asp 1510 <210> 26 <211> 11
<212> PRT <213> Rattus norvegi cus <400> 26 Leu Ala Ser Au Asp lle
Tyr Ser Asn Leu Al a Table 4

Sequence Identifiers

SEQ ID NO: Description
1 41F11 Heavy Chain Variable
2 8B10 Heavy Chain Variable
3 3C11 Heavy Chain Variable
4 20D7 Heavy Chain Variable
5 20ES5 Heavy Chain Variable
6 41F11 Light Chain Variable
7 8B 10 Light Chain Variable
8 3C11 Light Chain Variable
9 20D7 Light Chain Variable
10 20ES5 Light Chain Variable
11 41F11 CDRH1
12 8B10 CDRHI
13 3C11 CDRHI
14 20D7 CDRH]
15 20E5 CDRHI1
16 41F11 CDRH2
17 38B10 CDRH2
18 3Ci1 CDRIH2
19 20D7 CDRH2
20 20E5 CDRH2
21 41F11 CDRH3
22 8§B10 CDRH3
23 3C11 CDRH3
24 20D7 CDRH3
25 20E5 CDRH3
26 41F11 CDRLI
27 8B10 CDRL1
28 3CI11 CDRLI
29 20D7 CDRL1
30 20E5 CDRL1
31 41F11 CDRL2
32 8B10 CDRL2
33 3C11 CDRL2




1510 <210> 27 <211> 11 <212> PRT <213> Rattus norvegi cus <400> 27 Leu
Ala Ser Qu Asp Ile Tyr Asn Asn Leu Ala 1510 <210> 28 <211> 11 <212>
PRT <213> Rgbidgediey vegi cus <400> 28 Lys Ala Ser G n ApdredoddoyssPer
Asn Val Asp 1510 <210> 29 <211> 17 <212> PRT <213> Mus nuscul us <400>
29 seglist Lys Ser Ser Gn Ser Leu Phe Bsn Ser lle Asn G n Lys Thr
Tyr Leu 151015 Ala <210> 30 <211> 11 <212> PRT <213> Mus nuscul us
<400> 30 His Ala Ser Gn Ay Ile Asp Asn Asn Ile Ay 1510 <210> 31
<211> 7 <212> PRT <213> Rattus norvegi cus <400> 31

34 20D7 CDRL2

35 20ES CDRL2

36 41F11 CDRL3

37 8B10 CDRL3

38 3C11 CDRL3

39 20D7 CDRL3

40 20ES CDRL3

41 Human IL-23R

42 Murine IL-23R

43 Human IL-12Rf1

44 Murine IL-12R31

45 hu20D7-a Heavy Chain Variable
46 hu20D7-b Heavy Chain Variable
47 hu20D7-c Heavy Chain Variable
48 hu20D7-IV Light Chain Variable
49 hu20D7-IF-a Light Chain Variable
50 hu20D7-¢c Heavy Chain

51 hu20D7-11-a Light Chain

52 hu20D7-11-b CDRI.1

53 hu20D7-11-b Light Chain Variable
54 hu20D7-iI-b Light Chain

55 hu20D7-¢c Heavy Chain DNA
56 hu20D7-11-b Light Chain DNA
57 hu8B10 Heavy Chain Variable
58 hu8B10 Light Chain Variable




Tyr Ala Asn Ser Leu Asn Asp 15 <210> 32 <211> 7 <212> PRT <213>
Ratt us norvegi cus <400> 32 His Ala Ser Ser Leu G n Asp 15 <210> 33
<211> 7 <212> PRT <213> Rattus norvegggus <400> 33 Lys Ala Ser ASn
Arg Tyr Thr 15 <210> 34 <211> 7 <212> PRT <213> Mus nuscul us <400> 34
Phe Al aﬁa[tisTmiﬁéé%,G u Ser 15 <210> 35 <211> 7

1. A binding compound that binds to human IL-23R comprising:

a) an antibody light chain variable domain, or antigen binding fragment thereof,
comprising CDRL1, CDRL2 and CDRL3, wherein:
CDRLI comprises the sequence of SEQ ID NO: 29 or 52;
CDRL2 comprises the sequence of SEQ ID NO: 34; and
CDRL3 comprises the sequence of SEQ 1D NO: 39; and

b) an antibody heavy chain variable domain, or antigen binding fragment thereof,
comprising CDRH1, CDRH?2 and CDRH3, wherein:
CDRH1 comprises the sequence of SEQ ID NO: 14;
CDRH2 comprises the sequence of SEQ ID NO: 19; and
CDRH3 comprises the sequence of SEQ ID NO: 24.

2. The binding compound of claim 1, further comprising:
a) human germline light chain framework sequences in the antibody light chain
variable domain; and
b) humangermline heavy chain framework sequences in the antibody heavy chain
variable domain. '

3. The binding compound of claim 1, further comprising ayl Iniman heavy chain
constant region or a variant thereof covalently linked to the antibody heavy chain variable
domain, wherein the constant region variant comprises up to 20 conservative armino acid
substifutions.

4. The binding compound of claim 1, further comprising a y4 human heavy chain
constant region or a variant thereof covalently linked to the antibody heavy chain variable
domain, wherein the constant region variant comprises up to 20 conservative amino acid
substitutions.

5. The binding compound of claim 1, wherein the binding compound is an antibody
fragment selected from the group consisting of Fab, Fab', Fab'-SH, Fv, scFv, F(ab");, and a
diabody.

6. A pharmaceutical composition comprising the binding compound of claim 1 in
combination with a pharmaceutically acceptable carrier or diluent.

7. A binding compound that binds to human IL-23R, comprising:
a) an antibody light chain variable domain comprising a sequence selected from the
group consisting of SEQ ID NOs: 48, 49 and 53; and
b) an antibody heavy chain variable domain comprising a sequence selected from the
group consisting of SEQ ID NOs: 45, 46 and 47.

8. The binding compound of claim 7 wherein:



<212> PRT <213> Mus nusculus seglist <400> 35 His Ay Thr Asn Leu
A u Asp 15 <210> 36 <211> 9 <212> PRT_<213> Rattus norvegi cus <400>
36 Gn Gn Asn Tyr Tyr Ser Pro Pro T8 15 <210> 37 <211> 9 <212> PRT
<213> Rattus norvegi cus <400> 37 Leu Gn Asp Ser Gu Tyr Pro Pro Thr
15 <210> 38 «PLhelight €R4AR2 ¥ariBle doddadrcdiadrisessth ssquegie @ SEQ4DQF0:I3, and

b) the heavy chain variable domain comprises the sequence of SEQ ID NO: 47,

9. The binding compound of claim 8 comprising:
a) an antibody light chain comprising the sequence of SEQ ID NO: 54; and
b) an antibody heavy chain comprising the sequence of SEQ ID NO: 50.

10. A binding compound that binds to human IL-23R, comprising:
a} an antibody light chain variable domain consisting essentially of a sequence
selected from the group consisting of SEQ ID NOs; 48, 49 and 53; and
b) an antibody heavy chain variable domain consisting essentially of a sequence
selected from the group consisting of SEQ ID NOs: 45, 46 and 47.

11.  Anantibody, or antigen binding fragment thereof, that binds to the same epitope as a
binding compound comprising:

a) an antibody light chain comprising the sequence of SEQ ID NO: 54; and

b) an antibody heavy chain comprising the sequence of SEQ 1D NO: 50.

12.  Anantibody, or antigen binding fragment thereof, that binds to the same epitope of
human IL-23R as the antibody produced by the hybridoma deposited with ATCC under
accession number PTA-7801.



Met G n Ser ASn Ser Tyr Pro Leu Thr 15 <210> 39 <211> 9 <212> PRT
<213> Mus nuscul us <400> 39 Gn Gn H's Tyr Asp Thr Pro Trp Thr 15
<210> 40 <211> 9 <212> PRT <213> Mus nuscul us <400> 40 Val G n Tyr

Ala G n Phe Pro Phe Thr
sapi ens <220>

G n %§¥O>TT§bhE$é?gEE8?p

Phe

15 <210> 4lseqRisl> 629 <212> PRT <213> Hono

seglist <ZEQUENGEGNNTING22> (1)..(23) <400> 41 Met Asn
LRefspe Ala Val Ile Ala Leu Tyr Ile 151015 Leu

er Trgge ondadycdy Ile Thr Asn Ile Asn Cys Ser Ay 202530

Hs Ile Trp Val Qu Pro Ala Thr Ile Phe Lys Met Ay Met Asn lle

<120>
<130>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>

<212>
<213>

<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>
<400>
Glu val
1

Ser Leu

Trp Met

Ala ser

50

Lys Gly

Leu Gln

Ser Arg

val Thr
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1

117

PRT .
Rattus norvegicus

CBRH1
(26)..(35)

CDRH2
(50)..(66)

CDRH3
(99} ..(106)

1

Gln Leu val Glu Ser Gly Gly Gly
5 10

Lys Leu Ser Cys val Ala Ser Gly
20 25

Thr Trp Ile Arg Gin Ala Pro Gly
35 40

Ile Thr Asn Thr Gly Gly Ser Thr
55

Arg Phe Thr Ile Ser Arg Asp Asn
70

Met Asn Ser Leu Arg Ser Glu Asp
85 90

Glu Asp Asn Ser Gly Tyr Asp Tyr

val ser Sser

Page 1

Leu

Phe

Lys

Tyr

Ala

75

Thr

Trp

val

Thr

Gly

Tyr

60

Lys

Ala

Gly

Gln

Phe

Leu

45

Pro

Ser

Thr

GIn

Pro

Asn

30

Glu

ASp

Thr

Tyr

Gly
110

Gly Arg
15

Asn Ser
Cys val
ser val
Leu Tyr
Tyr Cys
95

val Met



354045 Ser Ile Tyr Cys Gn Ala Ala Ile Lys Asn Cys G n Pro Arg Lys
Leu 505560 His Phe Tyr Lys Asn Ay Ile Lys Gu Arg Phe Gn Ile Thr
Arg Il e 65707580 Asn Lys Thr Thr Ala Arg Leu Trp Tyr Lys Asn Phe Leu
G u Pro His 859095 Ala ser net Tyr €agdidihr Ala A u Cys Pro Lys Hi s
Phe G n d dI¥hr 100105110 Leu Ile Cys Gy Lys Asp Ile Ser Ser Gy Tyr
Pro Pro Asp Ile Pro 115120125 Asp Qu Val Thr Cys Vval Ile Tyr du Tyr
Ser Gn-AS| nmet Thr cys 130135140 Thr Trp Asn Ala Gy Lys Leu Thr
Tyr klﬂ>Asn9Thr Lys Tyr Val Val 145150155160 Hi s Val Lys Ser Leu Gu
Thr $ﬁ§>G RRTG G@n Tyr Leu Thr Ser 165170175 Ser Tyr lle Asn Ile
Ser AsRﬁ‘téB? ”I?éﬂegécHsGl y Ay Lys Lys Tyr 180185190 Leu Val Trp Val
Gn Ala Ala Asn Ala Leu Ay Met u Gu Ser Lys 195200205 G n Leu G n
Ile H¥X>Leu Asp Asp Ile Val Ile Pro Ser Ala Ala Val 210215220 Ile Ser
Arg ﬂg%‘f‘(}g ‘gﬂar(asl)e Asn Ala Thr Val Pro Lys Thr Ile Ile 225230235240

<220>
<221> CDRH2
<222> (50)..(68)

<220>
<221> CDRH3
<222> (101)..(108)

<400> 2

Glu val Lys Leu val Glu Ser Gly Gly Gly Leu Glu GIn Pro Lys Gly
1 5 10 15

Ser Leu Lys Leu Ser Cys Thr val Ser Gly Phe Asp Phe Asn Ser Tyr
20 25 30

Gly Met Ser Trp val Arg GIn Ala Pro Gly Lys Gly Leu Asp Leu val
35 40 45

Ala Asp Ile Asn Ser Lys Ser Tyr Asn Tyr Ala Thr Tyr Tyr Ala Asp
50 55 60

Ser val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Glin Ser Met
65 70 75 80

val Tyr Leu Glu Met Asp Asn Leu Lys Thr Glu Asp Thr Ala Sgu TYyr
85 90

Tyr Cys Thr val His His Ser Asp Tyr pPhe Glu Tyr Trp Gly Gln Gly
100 105 110

val Met val Thr val ser Ser
115

<210> 3

<211> 128

<212> PRT

<213> Rattus norvegicus

<220>
<221> CDRH1
<222> (26)..(37)

<220>
<221> CDRHZ
<222> (52)..(67)
Page 2



Tyr Trp Asp Ser Gn Thr Thr Ile Au Lys Val Ser Cys Gu net Arg
245250255 seglist Tyr Lys Ala Thr Thr Asn G n Thr Trp Asn Val Lys

A u Phe Asp Thr 260265270 Asn Phe Thr Tyr Val G n Gn Ser Au Phe Tyr
Leu Gu Pro Asn Ile 275280285 Lys Tsaqivat Phe G n Val Arg Cys Gn Qu
Thr @y Lys Arg Tyr Trp 290295300 G n Pro Trp Ser Ser Pro Phe Phe His
Lys gﬁ?iw& u Thr Val Pro 305310315320 A n val Thr Ser Lys Al a Phe
G n HS.As@obhr, cipy Asn Ser Ay Leu 325330335 Thr val Ala Ser Ile Ser
Thr Ay Hs Leu Thr Ser Asp Asn Arg Gy 340345350 Asp Ile Gy Leu Leu
Leu G >Met Ile Val Phe Ala Val Met Leu Ser 355360365 Ile Leu Ser Leu
Ile e-piPh h r T QIFS3[0 Lys Arg Arg
e flvel hl_eﬁe“ﬁg e f%e’r ofy S”ff\e% ?/iriegeﬁ A PF‘? é 90395400 Pro
Asn I\/Et Lys ASn Ser ASn VaI VaI Lys nmet Leu G n G u Asn Ser 405410415

Gu +heru Lg/EtSeﬁsgguAsrnr Aésyg Ser (l.:ﬁy Pne \é%lr ll_‘eeuus-erP/rTh\r'/a‘,' Asp Pro

Gly Met Gly val Gly Trp Ile Arg GIn Pro Ser Gly Lys Gly Leu Glu
35 40 45

Trp Leu Ala Asn Ile Trp Trp Asp AsSp ASp Lys Egr Tyr Asn Pro Ser
50 55

Leu Lys Asn Arg Leu Thr Ile Ser Lys Asp Thr Ser Asn Asn Gln Ala
65 70 75 80

Phe Leu Lys Ile Egr Asn val Asp Thr Séa Asp Thr Ala Thr ggr TYr

Cys Ala Arg Ile Asp Ala His Pro Met Gly Ile Thr Thr Pro Asp Tyr
100 105 110

Tyr val val Asp Ala Trp Gly GIn Gly Ala Ser val Thr val Ser Ser
115 120 125

<210> 4

<211> 120

<212> PRT

<213> Mus musculus

<220>
<221> CDRH1
<222> (26)..(35)

<220>

<221> (CDRHZ

<222> (50)..(66)

<220>

<221> CDRH3

<222> (99)..0109)

<4Q0> 4

GIn Ile GIn Leu val GlIn Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
1 5 10 15

Thr val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25

Ala Met Asn Trp val Lys Gln Ala Pro Gly Lys Gly Leu Lys Trp Met
Page 3



42042543

O Met Ile Thr Qu Ile Lys Qu Ile Phe Ile Pro Qu H's Lys Pro

Thr 435440445 Asp Tyr Lys Lys Qu Asn Thr Ay Pro Leu Gu Thr Arg Asp
Tyr Pro 450455460 G n Asn Ser Leu Phe Asp Asn Thr Thr Val Val Tyr Ile

Pro Asp
Leu Pro
Leu Thr
Pro Ar)gT
Val Ser s
Leu Ser

g,gun@ Rsr-Y6r Hy$ ﬂrmg&%ﬁaoﬁ%%ms i sd- RS AR

Leu 465470475480 Asn Thr Ggeqlyst Lys Pro Gn Ile Ser ASn Phe

d B33y Ser 485490498 His Leu Ser Asth Asn Asn Qu |Ile Thr Ser

Leu Lys Pro Pro 500505510 Val Asp Ser Leu Asp Ser Gy Asn Asn
g el a Phe Ser

r Val Asn Sér i%u r Asn Thr Idoe 530535540 Phe Leu Ay Qu

Leu Ile Leu Asn Gn Ay Qu Cys Ser ser 545550555560 Pro Asp

psp B By Qrchnetle g 7908 1l Thrgbr Hp ERTTEE fhracy S0565590

Gu Phe Val Ser Cys Leu Ay Ile Val Asn GQu GQu Leu Pro Ser Ile

59560060

Leu G

Thr A

?n ITe Asn Asn Leu Lys Asn Glu Asp Thr Ala Ala Tyr Phe Cys
95

85 S0

rg Gly Gly Gly Tyr Asp Glu Asp Tyr Phe Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Thr Leu Thr val Ser Ser

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<220>
<221>
<222>

<220>
<221>
<222>

<400>

115 120

5

119

PRT

Mus musculus

CDRH1
(26)..(35)

CDRH2
(50)..(66)

CDRH3
(99)..(108)

5

Gln val pro Leu Gln GIn Pro Gly Thr Glu Leu val Lys Pro Gly Ala
1 5

10 15

Ser val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr

20 25 30

Trp Ile His Trp val Lys GIn Arg Pro Glu GIn Gly Leu Glu Trp Ile

35 40 45

Gly Ggu Ile Asp Pro Ser ?gp Ser Tyr Thr Tyr g%r Asn GIn Lys Phe
5

Lys A
65

Leu G

Ala A

sp Lys Ala Thr Leu Thr val Asp Lys Ser Ser Thr Thr Ala Phe
70 75 80

In Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
85 a0 a5

rg Ser Leu Tyr Asp Tyr Asp Gly val Pro Asp Trp Gly Gln Gly
Page 4



Asn Thr Tyr Phe Pro Gn Asn Ile Leu Gu Ser H's Phe Asn Arg Ile
610615620 Ser Leu Leu G u Lys 625 <210> 42 <211> 644 <212> PRT <213>
Mus nmuscul us <220> <221> SI GNAL <222> (1)-(23) <400> 42 Met Ser Hi s
Leu Thr Leu Gn Leu Hs Val val |l eefligsteu Tyr val 151015 Leu Phe
Arg Trp cys HE¥0A Yy @y Ile ThidbOSer Ile Asn CyslBer Ay 202530 Asp
Met Trp val Qu Pro Ay Qu Ile Phe Gn Met Ay Met Asn val 354045
Ser Hle dyWasYe G/ GeW A2 Leu Lys H's Cys Arg Pro Arg Asn Leu
505560 Tyr iRee Tyr Lys Asn Ay Phe Lys Qu GQu Phe Asp Ile Thr Arg
Il e 65707580 Asn Arg Thr Thr Ala Arg Ile Trp Tyr Lys Ay Phe Ser Gu
Pro 51%8569095 Ala Tyr Met Hs Cys Thr Ala Au Cys Pro Gy Hi s Phe
G n G14sThpgl00105110

<212> PRT )
<213> Rattus norvegicus

<220>
<221> CDRLL
<222> (24)..(034)

<220>
<221> CDRL2
<222> (50)..(56)

<220>
<221> CDRL3
<222> (89)..(97)

<400> 6

Asp IT1e Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser Leu Gly
1 5 10 15

Glu Thr val Thr Ile Glu Cys Leu Ala Ser Glu Asp Ile T%r Ser Asn
20 25 3

Leu Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ser Pro GIn Leu Leu Ile
35 40 45

Tyr Tyr Ala Asn Ser Leu Asn Asp Gly val Pro Ser Arg Phe Ser Gly
5

Ser Gly Ser Gly Thr Gln Tyr Ser Leu Lys Ile Asn Ser Leu GIn Ser
65 70 75 80

Glu Asp val Ser Ile Tyr Phe Cys GIn GIn Asn Tyr Tyr Ser Pro Pro
85 Q0 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys Arg
100 105

<210> 7

<211> 108

<212> PRT

<213> Rattus narvegicus

<220>
<221> CDRL1
<222> (24)..(34)

<220>
<221> CDRLZ
<222> (50)..(56)
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secilist Leu lle cys Ay Lys Asp Ile Ser Ser Ay H's Pro Pro Asp Al a

Pro 115120125 ser Asn Leu Thr Cys Val Ile Tyr Qu Tyr ser Ay Asn net

cys 130135140 Thr Trp Asn Thr

Il e val 145150155160 Hi s Val

év Leu Ala Ser 165170175 Ser Tyr Val Lys Ile Ser Thr Asp Ser Leu
2

Thr
Tyr
Gn
Gn
Leu
Ile
Asn
Thr
Thr
Tyr
Val

>“&%8

Val lle Pro ser Ala ser
A>Tt val Pro Lys Thr

Val Gn Gn Ser Gu Phe Tyr

Leu Ala Trp Tyr GIn GIn Lys
35

Tyr His Ala Ser Ser Leu Gln
50 55

Ser Gly Ser Gly Thr GIn Tyr
65 70

Glu Asp Ala Ala Thr Tyr pPhe
Thr phe Gly Gly Gly Thr Lys
100

<210> 8

<211> 108

<212> PRT

<213> Rattus norvegicus

<220>

<221> CDRL1
<222> (24)..(34)
<220>

<221> CDRLZ
<222> (50)..(56)
<220>

<221> CDRL3
<222> (89)..(97)
<400> 8

Asp Ile val Met Thr Gln Ser
1 5

Asp Arg val Thr Met Asn Cys
20
val Asp Trp Tyr GIn GIn Lys
35

Tyr Lys Ala Ser Asn Arg Tyr

Gy Lys Pro Thr Tyr Ile Asp Thr Lys

Lysegdést Leu Au Thr Au Gu Gu Gn

Se(gD g Lys Tyr 180185190 Leu val Trp val Gn Al a val ASn Ser
ofd Ucoasn Ser G n 195200205 G n Leu Hs val H s Leu Asp Asp

Il e 210215220 Ile ser Arg Ala Gu Thr Thr
Il e val 225230235240 Tyr Trp Lys Ser Lys

B R R @ T T8 tePhe Ak Al S0@Reo0 Adn Phe Thr
Leu Gu Pro Asp ser 275280285 Lys Tyr

E‘Pue T@r Q/a\faég rArJ:ge CGy!% 8}5” LQJ Liz\;-ghéerGG)(u %p Heg TyArS IAsnT/{:s%

Pro

40

ASp

Ser

cys

Leu

Pro

Lys

Thr

40

Thr

Gly

Gly

Leu

Leu

Glu
105

Thr
Ala
25

Gly

Gly

Lys Ser Pro GlIn Leu Leu Ile
45

val Pro ggr Arg Phe Ser Gly

Lys Ile Asn Ser Leu Glu Ser
75 80

GIn Asp Ser Glu Tyr Pro Pro
90 95

Leu Lys Arg

Ser Met Ser Ile Ser Leu Gly
10 15

Ser Gln Asn val géy Ser Asn

Gln Ser Pro Lys Leu Leu Ile
45

val Pro Asp Arg Phe Thr Gly
Page 6



290295300 G n Pro Trp ser ser Pro Phe Val Hs Gn Thr Ser Gn Q@ u Thr
Gy 305310315320 Lys Arg Asn Trp Gn Pro Trp Ser Ser Pro Phe Val His
G n Thr Ser 325330335 G n Thr Val Ser Gn Val Thr Ala Lys Ser Ser H's
GQu Pro Gn Lys 340345350 Met G u Matqibeu Ser Ala Thr Ile Phe Arg Ay
His Pro>Ala ser Ay 355350365 Asn His G®0Asp Ile Ay Leu Leu Ser Ay
Met val Phe Leu Ala Ile 370375380 secilist Met Leu Pro Il e Phe Ser

Leu ééres ySe' l@fhﬁrm? P TR PheCHh AT ge 33538030edQAnlAl Ay Ile Lys
Arg &y al Leu Leu Ile Pro Lys Trp Leu Tyr 4054103015 G u Asp Ile
Pro Asn Met Qu Asn Ser Asn Val Ala Lys Leu Leu G n 420425430 G u Lys

S 435440445 val
A§|ro %ﬁ%ﬁ%ﬁﬁeﬁeﬁe@g%%ﬁ ﬁfrgc e?"'eée&'\GFEr gSH o %5 Jted o 450455460

Lys Pro Thr Asp Tyr Lys Qu Gu Arg Leu Thr Gy Leu Leu Gu Thr

46547047 48q
e Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 9

<211> 114

<212> PRT

<213> Mus musculus

<220>
<221> CDRL1
<222> (24)..(40)

<220>

<221> CDRLZ2

<222> (56)..(62)

<220>

<221> CDRL3

<222> (95)..(103)

<400> 9

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ala Met Ser val Gly
1 5 10 15

GIn Lys val Thr Met Asn Cys Lys Ser Ser GIn Ser Leu Phe Asn Ser
20 25 30

ITe Asn GlIn Lys Thr Tyr Leu Ala Trp Tyr GIn GIn Arg Pro Gly Gln
35 40 45

Ser Pro Lys Leu Leu val Tyr Phe Ala Ser Thr %rg Glu Ser Gly val
50 55 0

Pro Asp Arg Phe ITe Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

ITe Asn ser val GIn Ala Glu Asp Leu Ala Asp Tyr Phe Cys GIn Gln
85 30 95

His Tyr Asp Thr Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile
100 105 110

Lys Arg

<210> 10
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Arg Asp Cys Pro Leu Ay Met Leu Ser Thr Ser Ser Ser Val Val Tyr

485490495 Ile Pro Asp Leu Asn Thr Ay Tyr Lys Pro G n Val Ser Asn Val
Pro 500505510 Pro Ay Ay Asn Leu Phe Ile Asn Arg Asp Qu Arg Asp Pro
Thr Ser 515520525 Leu G u Thr Thr AsywifAsp His Phe Ala Arg Leu Lys Thr
Tyr F&ld>A5108530535540 Phe G n Phe Ser Ala Ser Ser Met Ala Leu Leu Asn
Lys I&@S%A}@SOSSSSGO Leu Asp GQu Leu Cys Leu Val Leu Asn Gn
Ay Phe ASH Leu 565570575 Asp Ile Lys Asn Ser Arg Gn QQu Qu
Thr Ser Ile Val Leu G n Ser 580585590 Asp Ser Pro Ser Qu Thr Ile Pro
Al a %ﬁ%ﬁhr Ezu Leu Ser Asp G u 595600605 Phe Val Ser Cys Leu Ala Ile

Gy 3h§u Pro Ser Ile Asn 610615620 Ser Tyr Phe Pro G n ASn
vVal Leu 4 u s Phe Ser Arg Ile Ser 625630635640 Leu Phe G n Lys

seql «310><210> 43 <211> 662
<221> CDRL2
<222>  (50)..(56)

<220
<221> CDRL3
<222> (89)..(97)

<400> 10

Asp Ile Leu Met Thr Gln Ser Pro Ser Ser Met Ser val Ser Leu Gly
1 5 10 15

Asp Thr val Ser Ile Thr Cys His Ala Ser Gln Gly Ile ésp AsSn Asn
20 25 0

Ile Gly Trp Leu GIn GIn Lys Pgo Gly Lys Ser Phe Lgs Gly Leu Ile
35 4 4

Tyr His Gly Thr Asn Leu Glu Asp Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Ser Leu Glu Ser
65 70 75 80

Glu Asp Phe Ala Asp Tyr Tyr Cys val Gln Tyr Ala Gla Phe Pro Phe
85 90 95

Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Arg Arg
100 105

<210> 11

<211l> 10

<212> PRT

<213> Rattus norvegicus

<400> 11

Gly Phe Thr Phe Asn Asn Ser Trp Met Thr
1 5 10

<210> 12

<211> 10

<212> PRT

<213> Rattus norvegicus

<400> 12

Gly Phe Asp Phe Asn Ser Tyr Gly Met Ser
1 5 10
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<212> PRT <213> Honp sapi ens <220> <221> S| GNAL <222> (1)..(24) <400>

43 Met Qu Pro Leu Val Thr Trp Val Val Pro Leu Leu Phe Leu Phe Leu
151015 Leu Ser Arg Gn Gy Ala Ala Cys Arg Thr Ser Qu Cys Cys Phe
G n 202530 Asp Pro Pro Tyr Pro Asp #gaisisp Ser Ay Ser Ala Ser Ay
Pro Arg 354045 Asp Leu Arg cys Tyr Arg Ile Ser Ser Asp Arg Tyr Gu
Cys %%’Tr% 505560 Gn Tyr Qu Ay Pro Thr Ala Gy val Ser Hi s Phe
Leu &1
Gy SEB>Alrtths nargegs9695 Leu G n Phe ser Asp Gn Ala Gy Val Ser
val %ﬁﬁ}% Ty{} Thr Val Thr 100105110 Leu Trp val GQu Ser Trp Ala Arg Asn
Gn >

~CYgRrTCYS 65707580 Leu Ser Ser Ay Arg Cys Cys Tyr Phe Ala Al a

Lys Ser Pro Qu 115120125 val Thr Leu G n Leu Tyr ASn Ser

Val  &Ws pily rse@ LePser Rihe t)ﬂ’UGgr)Meiw5&ﬂQﬂ'9~Sp Ile Lys Val ser Lys Leu

Ala 8y Gn Leu ASg Mt du Trp G

<210> 14

<211> 10

<212> PRT

<213> Mus musculus

<400> 14

Gly Tyr Thr Phe Thr Asn Tyr Ala Met Asn
1 5

<210> 15

<211> 10

<212> PRT

<213> Mus musculus

<400> 15

Gly Tyr Thr phe Thr Ser Tyr Trp Ile His
1 5 10

<210> 16

<211> 17

<212> PRT

<213> Rattus norvegicus

<400> 16

Ser Ile Thr asn Thr Gly Gly Ser Thr Tyr Tyr Pro Asp Ser val Lys
1 5 10 15

Gly

<210> 17

<211> 19

<212> PRT

<213> Rattus norvegicus

<400> 17

Asp Ile Asn Ser Lys Ser Tyr Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser
1 5 10 15
val Lys Asp

<210> 18
<211> 16
<212> PRT )
<213> Rattus norvegicus
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145150155160 Thr Pro Asp Asn Gn val Ay Ala Qu Val Gn Phe Arg H's
Arg Thr 165170175 Pro Ser Ser Pro Trp Lys Leu Ay Asp Cys Gy Pro Gn
Asp Asp Asp 180185190 Thr Qu Ser Cys_Leu Cys Pro Leu Gu Met Asn Va
Ala Gn Gu Phe 195200205 G n Leu A%§'N¥'g Arg Gn Leu Gy Ser Gn dy
Ser_%&h>Tpﬁ;Ser Lys 210215220 seqglist Trp Ser Ser Pro Val Cys Val
Pro Pro Qu Asn Pro Pro G n Pro G n 225230235240 Val Arg Phe Ser Va
A u GmIleur@d ypGasp Asp AQpy Ls gyAr iyrAnsn lPea 245280255 ABmr Leu Lys G u
Gn¥Pro Thr Gn Léu Ju Leu Pro AP Ay Cys Gn 260265270 Gy Leu A a
Pro Ay Thr Qu Val Thr Tyr Arg Leu G n Leu Hs net 275280285 Leu Ser
Cys Pre-Cysy Lys Ala Lys Ala Thr Arg Thr Leu H's Leu Ay 290295300 Lys
met #BA10>Tyi7 Leu Ser Gy Ala Ala Tyr Asn Val Ala Val |le ser

3053 15 Ser %snGn Phe Ay Pro Ay Leu Asn G n Thr Trp His Ile
Pro 325330448 Vs

<400> 19

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Tgr Tyr Ser Asp Asp i?e Lys
1 5 1

Gly

<210> 20

<211> 17

<212> PRT

<213> Mus musculus

<400> 20

Glu Ile Asp Pro Ser Asp Ser Tyr Thr {%r Tyr Asn GIn Lys i?e Lys
1 5

Asp

<210> 21

<211> 8

<212> PRT

<213> Rattus norvegicus

<400> 21
Glu Asp Asn Ser Gly Tyr Asp Tyr
1 5

<210> 22

<Z211l> 8

<212> PRT

<213> Rattus norvegicus

<400> 22

His His Ser Asp Tyr Phe Glu Tyr
1 5

<210> 23

<211> 18

<212> PRT

<213> Rattus norvegicus

<400> 23
ITe Asp Ala His Pro Met Gly Ile Thr Thr Pro Asp Tyr Tyr val val
1 5 10 15

Page 10



Asp Thr

340345350 Gy Thr Thr

Cys
Cys
Thr
Lys
Leu
Asn
H s
Ser
Arg
Val
Ay

Hs Thr u Pro Val

Ala Leu Asn Ile Ser Val Ay Thr Asn

Met Tyr Trp Pro Ala Arg Ala G n Ser net Thr Tyr

355360365 Ile AQu Trp Gn Pro Val Ay Gn Asp Gy Ay Leu Ala Thr
ser 370375380 Leu Thr Ala Pro GaylAsp Pro Asp Pro Ala Ay Met Al a
Tyr Ser 385390395400 Trp Ser Arg u Ser Ay Ala Met Ay Gn Qu

%ﬁ ATy

Al a

|
>
it
>

Q13>

r Tyr |le 405410415 Thr Ile Phe Ala ser Ala H's Pro Qu Lys

Leu Trp ser Thr 420425430 Val Leu Ser Thr Tyr H's Phe Ay Qy

Ser Ala Ala Ay Thr
Le4 Asp Ser Val Ser
Q%Pro Gy val Leu
A pk7ASp Ser Lys G n
PriusTiwsa@lus Thr G n

yfdo>N234 Tyr Thr val Gn

435440445 Pro H's His Val Ser Val Lys Asn
val 450455460 Asp Trp Ala Pro Ser Leu Leu
Lys 3 u 465470475480 Tyr Val val Arg Cys
Val Ser Qu H's 485490495 seglist Pro
Val Thr Leu Ser Gy Leu Arg Ala 500505510
val Arg Ala Asp Thr Ala Trp Leu Arg

Gly Gly Gly Tyr Asp Glu Asp Tyr Phe Asp Tyr
1 5 10

<210>
<211>
<212>
<213>

<400>

25

10

PRT

Mus musculus

25

Ser Leu Tyr Asp Tyr Asp Gly val Pro Asp

1

<210>
<211>
<212>
<213>

<400>

1

<210>
<211>
<212>
<Z213>

<400>

5

26

11

PRT

Rattus norvegicus

26

27

11

PRT

Rattus norvegicus

27

10

teu Ala Ser Glu Asp Ile Tyr Ser Asn Leu Ala
5

10

Leu Ala Ser Glu Asp Ile Tyr Asn Asn Leu Ala
1 5

<210>
<211>
<212>
<213>

<400>

28

11

PRT

Rattus norvegicus

28

10

Lys Ala Ser GIn Asn val Gly Ser Asn val Asp

1

<210>
<211>
<212>
<213>

<400>

5

29

17

PRT

Mus musculus

29

10

Page 11



515520525 Ay Val Trp Ser Gn Pro Gn Arg Phe Ser Ile Au VvVal Gn Val
Ser 530535540 Asp Trp Leu Ile Phe Phe Ala Ser Leu Gy Ser Phe Leu Ser
Ile Leu 545550555560 Leu Val 4 y Val Leu Gy Tyr Leu Gy Leu Asn Arg

Ala Al a Ar% Hi s, 565570575 Leu 1Leu Pro Thr Pro Cys Al a Ser
Ser #iasFl o< CITPRE" SE05HE0" PEG A@f Ly satr TF % Gn Trp Ile
Asn Pro Val Asp Phe G n 595600605 u Gu Ala Ser Léeu Gn Gu Ala Leu

Val Val Qu Met Ser Trp Asp 610615620 Lys Ay GQu Arg Thr Gu Pro Leu
GuAls Thr Au Leu Pro Gu Gy 625630635640 Ala Pro Gu Leu Ala Leu
Asp Thr Qu Leu Ser Leu Au Asp Ay Asp 645650655 Arg Cys Lys Ala Lys
Met 660 <210> 44 <211> 738 <212> PRT <213> Mus nuscul us <220> <221>
Sl GNAL10> 30

<211>= 11

<212> PRT

<213> Mus musculus

<400> 30

His Ala ser GIn Gly ITe Asp Asn Asn Ile Gly
1 5 10

<210> 31

<211> 7

<212> PRT

<213> Rattus norvegicus

<400> 31

Tyr Ala Asn Ser Leu Asn Asp
1 5

<210> 32

<211> 7

<212> PRT

<213> Rattus norvegicus

<400> 32

His Ala Ser Ser Leu Gln Asp
1 5

<210> 33
<211> 7

<212> PRT

<213> Rattus norvegicus

<400> 33

Lys Ala Ser Asn Arg Tyr Thr
1 5

<210> 34

<21l> 7

<212> PRT

<213> Mus musculus

<400> 34

Phe Ala Ser Thr Arg Glu Ser
1 5

<210> 35

<211> 7

<212> PRT

<213> Mus musculus
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<222> (1)..(19) <400> 44 Met Asp Met Met Ay Leu Pro Ay Thr Ser Lys
Hs Ile Thr Phe Leu 151015 Leu Leu Cys Gn Leu Ay Ala Ser Gy Pro
Ay Asp Ay Cys Cys Val 202530 Qu Lys Thr Ser Phe Pro Qu dy A a
Ser Ay Ser Pro Leu Ay Pro 354045 se=@dst st Arg Asn Leu Ser Cys Tyr
Arg ¥Hl0>Se¥5 Lys Thr Asp Tyr A u Cys Ser 505560 Trp G n Tyr Asp Ay
Pro JUmY VaI Leu Trp Cys 65707580 Cys Phe Val Pro
Pro gssuGﬁpr hr Eéu‘?ﬁh %ps G u Arg Cys Arg 859095 Tyr Phe Ser
Ser Ay Pro Asp Arg Thr VaI Gn Phe Trp Gu G n Asp 100105110 Ay Ile

Pro Val LeGSer Lys Val ASn Phe Trp Val Gu Ser Arg Leu 115120125 Qvy
Asn %}}Qﬁ Met Lys Ser Gn Lys Ile Ser Gn Tyr Leu Tyr ASn 130135140
Trp PsLysrrThr Thr Pro Pro Leu Gy His Ile Lys Val Ser G n Ser

145160855160tk 10@vgg9i@n Leu Arg net AS Trp Asn Val Ser Au Qu Ala

Ay AR 36

Gln GIn Asn Tyr Tyr Ser Pro Pro Thr
1 5

<210> 37

<211> 9

<212> PRT

<213> Rattus norvegicus

<400> 37

Leu Gln Asp Ser Glu Tyr Pro Pro Thr
1 5

<210> 38

<211> 9

<212> PRT

<213> Rattus norvegicus

<400> 38

Met GIn Ser Asn Ser Tyr Pro Leu Thr
1 5

<210> 39

<211> 9

<212> PRT

<213> Mus musculus

<400> 39

GIn Gln His Tyr Asp Thr Pro Trp Thr
1 5

<210> 40

<211> 9

<212> PRT

<213> Mus musculus

<400> 40
val GIn Tyr Ala GIn Phe Pro phe Thr
1 5

<210> 41
<211> 629
<212> PRT
<213> Homo sapiens

<220>
Page 13



165170175 Gu Val Gn Phe Arg Arg Arg Met Pro Thr Thr Asn Trp Thr Leu
Gy 180185190 Asp Cys Gy Pro Gn Val Asn Ser Gy Ser Ay Val Leu Gy
Asp Il e 195200205 Cys Gy Ser Met Ser Qu Ser Cys Leu Cys Pro Ser Qu
Asn Met Ala 210215220 Gn Qu lle Gayllike Arg Arg Arg Arg Arg Leu Ser
Ser %ZMI %\Iqﬂﬁgz§25230235240 Ay Ay Pro Trp Ser Asp Trp Ser Met Pro
Val >VatHpr ro G u 245250255 Val Leu Pro Gn Ala Lys Ile Lys Phe
Leu ¥ado-A@ a4 Pro Leu ASrl G n 260265270 Gy Gy Arg Arg Arg Leu Thr
Mt Gn Gy Gn Ser Pro Gn Leu Ala 275280285 Val Pro Gu Ay Cys Arg
Ay WyrpPrdld yalATAr Gl @Hl Tmsaspyimw 296205306eu [Tl V8 Leu Val Arg
Met feu Ser Cys Ar59 Cys Gn Ala G ° Thr Ser 3053103%5320 seglist Lys
Thr Val Pro Leu Gy Lys Lys Leu Asn Leu Ser Ay Ala Thr Tyr 325330335
Asp LeurAsrsevairieys Alia &lys cThrilAr thiPhen Gly AsrgcBersetheivle A n
340345350 20 25 30

His Ile Trp val Glu Pro Ala Thr Ile Phe Lys Met Gly Met Asn Ile
35 40 45

Ser Ile Tyr Cys Gin Ala Ala Ile Lys Asn Cys GIn Pro Arg Lys Leu
50 55 60

His Phe Tyr Lys Asn Gly Ile Lys Glu Arg Phe Gln Ile Thr Arg Ile
65 70 75 80

Asn Lys Thr Thr g1a Arg Leu Trp Tyr S%s Asn Phe Leu Glu Pro His
5 95

Ala Ser Met Tyr Cys Thr Ala Glu Cys Pro Lys His Phe Gln GIu Thr
100 105 110

Leu ITe Cys Gly Lys Asp Ile Ser Ser Gly Tyr Pro Pro Asp Ile Pro
115 120 125

Asp Glu val Thr Cys val Tie Tyr Glu Tyr $Ser Gly Asn Met Thr Cys
130 135 140

Thr Trp Asn Ala Gly Lys Led Thr Tyr Ile Asp Thr Lys Tyr val val
145 150 155 160

His val Lys Ser Leu GIu Thr Glu Glu Glu GIn GIn Tyr Leu Thr Ser
165 170 175

ser Tyr Ile Asn Ile Ser Thr Asp Ser Leu GIn Gly Gly Lys Lys Tyr
180 185 190

Leu val Trp val Gin Ala Ala Asn Ala Leu Gly Met Glu Glu Ser Lys
195 200 205

GIn Leu GIn ITe His Leu Asp Asp Ile val Ite Pro Ser Ala Ala val
210 215 220

Ile ser Arg Ala Glu Thr ITe Asn Ala Thr val Pro Lys Thr Ile 1le
225 230 235 240

Tyr Trp Asp Ser Gln Thr Thr ITe Glu Lys val Ser Cys Glu Met Arg
245 250 255
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Lys Trp His Leu Pro Ala Gn Gu Leu Thr Au Thr Arg Ala Leu Asn
355360365 Val Ser vVal Ay Ay Asn Met Thr Ser Met A n Trp Ala Ala G n
Ala 370375380 Pro Ay Thr Thr Tyr Cys Leu Au Trp An Pro Trp Phe @ n
Hi s Arg 385390395400 Asn His Thr Hiseg@yst Thr Leu Ile Val Pro Gu Qu
Gu Asp Pro.Ala 405410415 L met Val Thr His]Se Tr 6? Ser Lys Pro
i CEbuef i7a ot as0asondh iy v Ve 5 U pre ala s
Lys Asn Pro Lys Asn Pro 435440 Z? Met Leu Trp a Thr Val Leu Ser Ser
Tyr Tyr Phe Gy Ay Asn Al a 450455460 Ser Arg1 Ala Ay Thr Pro Arg Hi s
val &gt PYaIThar iyra¥al @'h hy E%yﬂuesm@wa@soﬁ Brasdsmale Ser val Q u
Trp Thr Al £’8er A n Leu Ser r Cys Pro 485490495 Gy val Leu Thr @ n
Tyr val Val Arg Cys Qu Ala Qu Asp Ay Al a 500505510 Trp Gu Ser Qu
Trp LeuTyalvalr ehaPGon Mad Ang CTarG1G alwvahr ™y LeuABdSy20626 Asp Ay Leu
Arg Ser 22fg val Met Tyr £%%5 Val A n Vval A% Al a Asp 530535540 Thr Al a
Arg Leu Pro Ay Ala Trp Ser H's Pro G n Arg Phe ser Phe

Gln Pro Trp Ser Ser Pro Phe Phe His Lys Thr Pro Glu Thr val Pro
305 310 315 320

GIn val Thr Ser Lys Ala Phe Gln His Asp Thr Trp Asn Ser Gly Leu
325 330 335

Thr val Ala Ser Ile Ser Thr Gly His Leu Thr Ser Asp Asn Arg Gly
340 345 350

Asp ITe Gly Leu Leu Leu Gly Met Ile val Phe Ala val Met Leu Ser
355 360 365

Ile Leu Ser Leu Ile Gly Ile Phe Asn Arg Ser Phe Arg Thr Gly Ile
370 375 380

Lys Arg Arg Ile Leu Leu Leu Ile Pro Lys Trp Leu Tyr Glu Asp Ile
385 390 395 400

Pro Asn Met Lys Asn Ser Asn val val Lys Met Leu Gin Glu Asn Ser
405 410 415

Glu Leu Met Asn Asn Asn Ser Ser Glu GIn val Leu Tyr val Asp Pro
420 425 430

Met Ile Thr Glu Ile Lys Glu Ile Phe Ile Pro Glu His Lys Pro Thr
435 440 445

Asp Tyr Lys Lys Glu Asn Thr Gly Pro Leu Glu Thr Arg Asp Tyr Pro
450 455 460

GIn Asn Ser Leu Phe Asp Asn Thr Thir val val Tyr Ile Pro Asp Leu
465 470 475 480

Asn Thr Gly Tyr Lys Pro GIn Ile Ser Asn Phe Leu Pro Glu Gly Ser
485 490 495

His Leu Ser Asn Asn Ashn Glu Ile Thr Ser bLeu Thr Leu Lys Pro Pro
500 505 510

val Asp Ser Leu Asp Ser Gly Asn Asn Pro Arg Leu GIn Lys His Pro
515 520 525
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545550555560 G u Val Anlle Ser Arg Leu Ser Ile Ile Phe Ala Ser Leu
Ay Ser 565570575 Phe Ala Ser Val Leu Leu Val Ay Ser Leu Ay Tyr lle
@y Leu Asn 580585590 seqlist Arg Ala Ala Trp His Leu Cys Pro Pro

Leu Pro Thr Pro Cys Ay Ser 595600638 17T$r Ala Val Qu Phe Pro Gy Ser

G o VA ELEATR PhebeR AP] SnsH Rl cir 6368 Amsa v EE o et Pro-

Ay Asp Arg Ay Asp Ay Thr Qu Ser Pro A n 645650655 Ala Ala Pro G u
cys Ala Leu_Asp Thr Arg Arg Pro Leu Gu Thr @ n 660665670 Arg G n Arg
G 38 18 A bep o) ‘@nls dckrirnagly oy iy eroeErmeoses wa wg
Gu p Cys Pro Arg y Asp Leu Ala H'S" Val Thr Leu Pro 690695700 Leu
Leu Leu Ay Ay Val Thr An Ay Ala Ser Val Leu Asp Asp Leu

70578107 257 Z0 e T¢ Iy Aﬁ@ SERrva §1uyeduTiiu Zhem T (Mety QELGLgUFiﬂ@! Pro Thr Leu
Gy dn 725730735°° >70 573

Asn Asp Ser Pro Ser Glu Thr Ile Pro Glu GIn Thr Leu Leu Pro Asp
580 585 580

Glu Phe val ser Cys Leu Gly Ile val Asn Glu Glu Leu Pro Ser Ile
595 600 605

Asn Thr Tyr Phe Pro Gln Asn Ile Leu Glu Ser His Phe Asn Arg Ile
610 615 620

Ser Leu Leu Glu Lys
625

<210> 42

<211> 644

<212> PRT

<213> Mus musculus

<220>

<221> SIGNAL

<222> (L..23H

<400> 42

Met Ser His Leu Thr Leu GIn Leu His val val Ile Ala Leu Tyr val
1 5 10 15

Leu Phe Arg Trp Cys His Gly Gly ITe Thr Ser Ile Asn Cys Ser Gly
20 25 30

Asp Met Trp val Glu Pro Gly Glu Ile Phe GIn Met Gly Met Asn val
35 40 45

Ser Ile Tyr Cys Gln Glu gga Leu Lys His Cys Arg Pro Arg Asn Leu
50 60

Tyr Phe Tyr Lys Asn Gly Phe Lys Glu Glu Phe Asp Ile Thr Arg Ile
65 70 75 80

Asn Arg Thr Thr Ala Arg Ile Trp Tyr S%s Gly Phe Ser Glu gro His
35 5

Ala Tyr Met His Cys Thr Ala Glu Cys Pro Gly His Phe GIn Glu Thr
100 105 110
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A u Ala <210> 45 <211> 120 <212> PRT <213> Artificial Sequence <220>
<223> Mpuse CDRS and human franmeworks <220> <221> CDRH1 <222>
(26)..(35) <220> <221> CDRH2 <222> (50)..(66) <220> <221> CDRH3 <222>
(99)..(109) <400> 45 dn Val An LeseqVatt A n Ser Ay Ala Qu Val Lys
Lys Pro %%y AI% 151015 gl.i st SeH Val Lys Val Ser .Cys Lys Al a Ser
Ay T TTRSYeRe! ThYS ASR T 9D28505 W & METOAENE PR AJAI TR g Gin Ala
Pro Ay G@n y Leu Qu Trp net 354045 Ay Trp Ile Asn Thr Tyr Thr
Gy GQu Pro Thr Tyr Asn Qu Lys Phe 505560 Lys Ay Arg Val Thr Met
Thr SHi ?%g&ethhfSéVSW ?E TYRGIA BY TR ﬂ% Asn Met Thr Cys

Thr Trp Asn Thr Gly Lys Pro Thr Tyr Ile Asp Thr Lys Tyr Ile val
145 150 155 160

His val Lys Ser Leu Glu Thr Glu Glu GTu GIn GIn Tyr Leu Ala Ser
165 170 175

ser Tyr val Lys Ile Ser Thr Asp Ser Leu Gln Gly Ser Arg Lys Tyr
180 185 190

teu val Trp val GIn Ala val Asn Ser Leu Gly Met Glu Asn Ser Gln
195 200 205

Gln Leu His val His Leu Asp Asp Ile val Ile Pro Ser Ala Ser Ile
210 215 220

Ile Ser Arg Ala Glu Thr Thr Asn Asp Thr val Pro Lys Thr Ile val
225 230 235 240

Tyr Trp Lys Ser Lys Thr Met Ile Glu Lys val Phe Cys Glu Met Arg
245 250 255

Tyr Lys Thr Thr Thr asn Gln Thr Trp Ser val Lys Glu Phe Asp Ala
260 265 270

Asn Phe Thr Tyr val Gln GIn Ser Glu Phe Tyr Leu Glu Pro Asp Ser
275 280 285

Lys Tyr val Phe Gln val Arg Cys GlIn Glu Thr Gly Lys Arg Asn Trp
290 295 300

GIn Pro Trp Ser Ser Pro Phe val His Gln Thr Ser Gln Giu Thr Gly
305 310 315 320

Lys Arg Asn Trp Gln Pro Trp Ser Ser Pro Phe val His Gln Thr Ser
325 330 335

GIn Thr val Ser GIn val Thr Ala Lys Ser Ser His Glu Pro GIn Lys
340 345 350

Met Glu Met Leu Ser Ala Thr Ile Phe Arg Gly His Pro Ala Ser Gly
355 360 365

Asn His GIn Asp Ile Gly Leu Leu Ser Gly Met val Phe Leu Ala Ile
370 375 380
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65707580 Met G u Leu Arg Ser
cys 859095 Ala Arg Ay Ay Gy Tyr Asp Qu Asp Tyr

Gy dn 100105110 Gy Thr
<211> 120 <212> PRT <213> Artifici adegBegiluence <220> <223> Muse CDRs

and human fr

(26)555 88 P&

925

£

2%

(99)°°7(109) <400> 46

Lys Pro Ay Ala 151015
ITe Gly Ile Lys 25% Lys val Leu Leu Met Ile Pro Lys Trp

Glu

Glu

val

Arg

Ile

Pro

Leu

Phe

545

Leu

Asp

Asp

Phe

ser

625

Leu

ASp

Lys

ASp

Pro

Gly

Glu

530

GIn

Asp

ITe

Ser

val

610

TYr

Phe

Ile

Ser

435

Pro

Thr

cys

Asp

Phe

Glu

Lys

Pro

595

sSer

Phe

Gin

Pro

420

val

val

Asp

Pro

Leu

500

Asn

Thr

Ser

Leu

Asn

380

Ser

Cys

Pro

Lys

Asn

Phe

Leu

Tyr

Leu

485

Asn

Leu

Asp

Ala

565

Ser

GHu

Leu

GIn

Met

Glu

Thr

Lys

470

Gly

Thr

Phe

Asp

ser

550

Leu

Arg

Thr

Ala

Asn
630

Glu

Asn

Glu

455

Glu

Met

Gly

Ile

His

535

ser

val

Gin

Ile

Ile

615

val

wor ks with T712L
oo 10
n Val

Asn

Glu

Leu

TYr

Asn

520

Phe

Met

Leu

Glu

Pro

600

Gly

Leu

Leu Val

fggbslt itution <22

Fl

dn Leu v

sSer

425

Asn

Ser

Arg

ser

Arg

Ala

Ala

Asn

Glu

585

Ala

Asn

Glu

Thr Val

410

Asn

Ala

Glu

Leu

Thr

490

Pro

Asp

Arg

Leu

GIn

570

Thr

Gin

Glu

ser

val

ser

Ile

Thr

475

ser

Gln

Glu

Leu

Leu

355

Gly

ser

Thr

ASp

His
635

APBE) I<3¥pLel
Adn Ser

Ala

Glu

Ser

460

Gly

ser

va'l

Arg

Lys

540

Asn

Glu

Ile

Leu

Leu

620

Phe

Page 18

Ser

Lys

Gln

445

Pro

Leu

Ser

Ser

ASp

525

Thr

Lys

Phe

val

Leu

605

Pro

ser

ser

Leu

430

Ala

Leu

Leu

val

Asn

510

Pro

Tyr

Thr

AsSn

Leu

590

Ser

Ser

Arg

Leu Arg Ser Asp Asp Thr Al a Val

Tyr Tyr

Phe Asp Tyr Trp
115120 <210> 46

Leu

415

Leu

Leu

Glu

Glu

val

495

val

Thr

Pro

Leu

Ser

575

GIin

Asp

Ile

Ile

TYr

Gln

Tyr

His

Thr

480

Tyr

Pro

Ser

Asn

Ile

560

Leu

Ser

Glu

AsSN

Ser
640

> <221> CDRH1L <222>
248> CORH3 <222>
@y Ala du val Lys



Ser Val

Lys Val

202530 Ala Met Asn Trp Val

nmet 354045 Gy Trp Ile Asn Thr Tyr Thr
Asp Phe 505560
Val

Asp Thr

Asp Mrbt heg2Asp Tyr Trp Gy G n 100105110 Gy Thr Leu Val

0>

Al

ser Cys Lys Ala Ser Ay Tyr Thr

"he Thr Asn Tyr
Arg Gdn Ala Pro Ay Adn dy Leu Gu Trp

@y GQu Pro Thr Tyr
seqlist 65707580 Megeadist Leu Arg Ser Leu Arg Ser Asp
Tyr Tyr Cys 859095 Ala Arg

Ser Asp

Gy Ay Ay Tyr Asp Gu

Ser dM2120pr4210> 47 <211> 120 <212> PRT <213> Artificial
<220x213223ombsaE eCPRs and human frameworks with M/OF and T72L

substitutions <220> <221> CDRH1l <222> (26)..
<222%4030) . .

<221>
<222>

<400>

Met Glu Pro

1

Leu

Asp

Asp

Gln

65

L.eu

Leu

Leu

val

Asp

Thr

Pro

Thr

Gln

ser

Pro

Leu

50

Tyr

ser

Gin

Trp

Thr

130

Ile

Pro

ser

Glu

Leu
210

Arg

Pro

35

Arg

Glu

Ser

Phe

val

115

Leu

Lys

Asp

Ser

ser

195

Arg

.(24)

Leu

Gin

20

Tyr

Cys

Gly

Gly

ser

100

Glu

Gln

val

Asn

Pro

180

Cys

Arg

val

Gly

Pro

Tyr

Pro

Arg

85

Asp

Ser

Leu

ser

GIn

165

Trp

Leu

Arg

(66) <220>
SIGNAL
L.

43

Thr

Ala

Asp

Arg

Thr

70

Cys

Gln

Trp

Tyr

LYS

Cys

GIn

Trp

Ala

Ala

Ile

55

Ala

Cys

Ala

Ala

Asn

135

Leu

Gly

Leu

Pro

Leu
215

val

Cys

Asp

40

ser

Gly

TYr

Gly

Ala

Ala

Gly

Leu

200

Gly

val

Arg

25

Ser

ser

val

Phe

vai

105

Asn

val

Gly

Glu

Asp

Glu

ser

Pro

10

Thr

Gly

AsSp

ser

Ala

90

Ser

Gln

Lys

Gln

val

170

Cys

Met

GIn

Leu

Ser

ser

Arg

His

75

Ala

val

Thr

Tyr

Leu

155

Gin

Gly

Asn

Gly

Leu

Glu

Ala

TYP

60

Phe

Gly

Leu

Glu

Glu

140

Arg

Phe

Pro

val

ser
220

Page 19

Phe

Cys

ser

45

Glu

Leu

ser

Tyr

Lys

125

Pro

Met

Arg

Gln

Ala

205

ser

Leu

Cys

30

Gly

Cys

Arg

Ala

Thr

110

Ser

Pro

Glu

His

Asp

GIn

Trp

Phe

15

Phe

Pro

Ser

Cys

Thr

95

val

Pro

L.eu

Trp

Asp

Glu

Ser

Leu

GIn

Arg

Trp

Cys

30

Arg

Thr

Glu

Gly

Glu

160

Thr

ASp

Phe

Lys

Thr Val
Sequence

(35) <220> <221> CDRH2

Ser



<221> CDRH3 <222> (99)..(109) <400> 47 dn Val G@n Leu Val @n Ser
Ay Ala Qu Val Lys Lys Pro Gy Ala 151015 Ser Val Lys Val Ser Cys
Lys Ala Ser Ay Tyr Thr the Thr Asn Tyr 202530 Ala Met Asn Trp Val
Arg Gn Ala Pro Ay Gdn dy Leu Gwe‘ﬁﬁﬁ)s‘d\/Et 354045 @y Trp Ile Asn

Thr Tyr Thr G GIuProTrT Ser PheOGOLsGI Ar
Val ‘%ﬁvﬁ SERSSTioL¥a! GG I PELP TS E " HRP s G]?" 43)7/580 et G u
Leu Arg Ser Leu Arg r Asp Asp Thr Ala Val Tyr Tyr Cys 859095 Al a
Arg Ay Ay Gy Tyr_ Asp G u Asp TrPheAs Tyr Trp Ay G n 100105110
dy & A[@LF"'VaW'TEN Wi S Leersly] ngzésp sGéléM@t Aeaz;gg LA <211> 115
<212> PRT <213> Affificial Sequenc® <220> <223> Mf$8 CDRs and human
framewor ks (subgroup V) <220>

Thr Leu Lys Glu G1n Pro Thr GIn Leu Glu Leu Pro Glu Gly Cys Gln
260 265 270

Gly Leu Ala Pro Gly Thr Glu val Thr Tyr Arg Leu Gin Leu His Met
275 280 285

Leu Ser Cys Pro Cys Lys Ala Lys Ala Thr Arg Thr Leu His Leu Gly
290 295 300

Lys Met Pro Tyr Leu Ser Gly Ala Ala Tyr Asn val Ala val Ile Ser
305 310 315 320

ser Asn GIn Phe Gly Pro Gly Leu Asn Gln Thr Trp His Ile Pro Ala
325 330 335

Asp Thr His Thr Glu Pro val Ala Leu Asn Ile Ser val Gly Thr Asn
340 345 350

Gly Thr Thr Met Tyr Trp Pro Ala Arg Ala GIn Ser Met Thr Tyr Cys
355 360 365

Ile Glu Trp GIn Pro val Gly GIn Asp Gly Gly Leu Ala Thr Cys Ser
370 375 380

Leu Thr Ala Pro Gln Asp Pro Asp Pro Ala Gly Met Ala Thr Tyr Ser
385 390 395 400

Trp ser Arg Glu Ser Gly Ala Met Gly GIn Glu Lys Cys Tyr Tyr Ile
405 410 415

Thr ITe pPhe Ala Ser Ala His Pro Glu Lys Leu Thr Leu Trp Ser Thr
420 425 430

val Leu Ser Thr Tyr His Phe Gly Gly Asn Ala Ser Ala Ala Gly Thr
435 440 445

Pro His His val Ser val Lys Asn His Ser Leu Asp Ser val Ser val
450 455 460

Asp Trp Ala Pro Ser Leu Leu Ser Thr Cys Pro Gly val Leu Lys Glu
465 470 475 480

Tyr val val Arg Cys Arg Asp Glu Asp Ser Lys Gln val Ser Glu His
485 490 495

Page 20



<221> CORL1
<221> CDRL3
Asp Ser
Lys Ser

Pro
Cys
Tyr
Leu
Phe
Ser
Tyr
Lys

Leu
P1%
Ser

Ser

Véi/ G1ph%0 )%

Ay Ser

<222> (24).
<222> (95)..
Leu Al a Val
Adn Ser

(3 y Ser

Leu dn Ala u As
Abp VThrAlpr BY ITIPY
Arg Thﬁ

1

5

Gly val Trp Ser

Leu

Pro

Glu

Lys

625

Ala

Arg

530

Trp

val

Cys

Gly

Glu

610

Gly

Pro

Cys

<210>
<211>
<21Z2>
<213>

<220>
<221>
<222>

<400>

Leu

Gly

Pro

Glu

Glu

LysS

44
738
PRT

Ile

val

Pro

580

Lys

ser

Arg

Leu

Ala
660

Gln

Phe

Leu

565

Leu

Glu

Leu

Thr

Ala

645

Lys

Mus muscuius

STGNAL

D.
44

.(19)

e

Pro

Phe

550

Gly

Pro

Thr

GlIn

Glu

630

Leu

Met

. (40) <220> <221> CDRL2 <222> (56)..(62) <220>

(103) <400> 48 Asp Ile val Met Thr @ n Ser
Ser Leu Ay 151015 Au Arg Ala Thr Ile Asn
Leu Phe AsrséﬁﬁsQOZSSO Ile Asn A n Lys Thr
%%ﬂ kg f% ¥ 045 Pro Pro Lys Leu
d3a Ursef 5?}2%80“ Bro Asp Arg
Ay Thr p Phe Thr Leu 65707580 Il e Ser

Val Al a Val_ Tyr ;% s G n dn 859095 His
®Phe V% Vgl hlaghgp TRRILeEm Ard | e 100105110

GIn Arg Phe Ser Ile Glu val GIn val Ser
535 540

Ala Ser Leu Gly Ser Phe Leu Ser Ile Leu
555 560

Tyr Leu Gly Leu Asn Arg Ala Ala Arg His
570 575

Thr Pro Cys Ala Ser Ser Ala Ile Glu Phe
585 590

Trp GIn Trp Ile Asn Pro val Asp Phe Gln
600 605

Glu Ala Leu val val Glu Met Ser Trp Asp
615 620

Pro Leu Glu Lys Thr Glu Leu Pro Glu Gly
635 640

Asp Thr Glu Leu Ser Leu Glu Asp Gly Asp
650 655

Met Asp Met Met Gly Leu Pro Gly Thr Ser Lys His Ile Thr Phe Leu
1 5

10 15

Leu Leu Cys GIn Leu Gly Ala Ser g%y Pro Gly Asp Gly Cys Cys val
20

30

Glu Lys g?r Ser Phe Pro Glu géy Ala Ser Gly Ser Pro Leu Gly Pro

45
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<210> 49 <211> 115 <212> PRT <213> Artificial Sequence <220> <223>
Mouse CDRs and human frameworks (subgroup Il) <220> <221> CDRL1

seglist <222> (24)..(40) <220> <221> CDRL2 <222> (56)..(62) <220>
<221> CDRL3 <222> (95)..(103) <400>sefh91§6p Ile Val Met Thr G n ser

Pro Leu Ser Leu Pro Val Thr Pro G 015 Gu P o Ala Ser Ile Ser
Cys ‘E'Sﬂs‘,;‘il%rLeSe§e'"Gcﬁs S Ak Vﬁ’héeﬁs P5RY F ' XSn°S n Lys Thr
Tyr Leu a Trp Tyr Leu n Lys Pro Giy n 354045 Ser Pro G n Leu

Leu I'le Tyr Phe Ala Ser Thr Arg Gu Ser Gy Val 505560 Pro Asp Arg
Phe B(‘—Pr G yTY$ef\SFGIG§'YS§10 @LyAmrASAsbﬂPﬁgr His Yauleyd r95%;7580

Cys Phe val Pro Pro Asn His Thr His ggr Gly GIn Glu Arg ggs Arg
85

Tyr Phe Ser Ser Gly Pro Asp Arg Thr val GIn Phe Trp Glu GIn Asp
100 105 110

Gly Ihe Pro val Leu Ser Lys val Asn Phe Trp val Glu Ser Arg Leu
115 120 125

Gly Asn Arg Thr Met Lys Ser GIn Lys Ile Ser GlIn Tyr Leu Tyr Asn
130 135 140

Trp Thr Lys Thr Thr Pro Pro Leu Gly His Ile Lys val Ser Gln Ser
145 150 155 160

His Gly GIn Leu Arg Met Asp Trp Asn val Ser Glu Glu Ala Gly Ala
165 170 175

GIu val GIn Phe Arg Arg Arg Met Pro Thr Thr Asn Trp Thr Leu Gly
180 185 190

Asp Cys Gly Pro Gln val Asn Ser Gly Ser Gly val Leu Gly Asp Ile
195 200 205

Cys Gly Ser Met Ser Glu Ser Cys Leu Cys Pro Ser Glu Asn Met Ala
210 215 220

Gln Glu Ile GIn Ile Arg Arg Arg Arg Arg Leu Ser Ser Gly Ala Pro
225 230 235 240

Gly Gly Pro Trp Ser Asp Trp Ser Met Pro val Cys val Pro Pro Glu
245 250 255

val Leu Pro Gin Ala Lys Ile Lys Phe Leu val Glu Pro Leu Ash Gln
260 265 270

Gly Gly Arg Arg Arg Leu Thr Met GIn Gly GIn Ser Pro GIn Leu Ala
275 280 285

val Pro Glu Gly Cys Arg Gly Arg Pro Gly Ala Gln val Lys Lys His
290 295 300

Leu val Leu val Arg Met Leu Ser Cys Arg Cys Gln Ala Gln Thr ser
305 310 315 320
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Ile Ser Arg Val

859095 H s Tyr Asp Thr
Ile 100105110 Lys Arg Thr )
Artificial Sequence <220> <223> MuUS8!THRs and human frameworks with
M/ OF, .an b
<22f§%cgﬁa§%i£§gg

<400> 50 G n Val

Al a Page 28
Tyr A LBhé

A

i

R

Lys Trp His Leu Pro

val

Pro

385

Asn

Lys

Glu

Met

sSer

465

ASp

Gly

Trp

Asp

Thr

545

Glu

Phe

Ser

370

Gly

His

Met

cys

Leu

450

Arg

ser

val

Glu

Gly

Ala

val

Ala

355

val

Thr

Thr

val

Trp

Ala

val

Leu

ser

515

Leu

Arg

Gln

Ser

Gly

Thr

His

Thr

420

Arg

Ala

Gly

Ser

Thr

500

Glu

Arg

Leu

ITe

val
580

Gly

Tyr

Cys

405

His

Ile

Thr

Thr

val

485

Gln

Trp

ser

Pro

Ser

565

L.eu

Ala

Asn

Cys

390

Thr

ser

Thr

val

Pro

470

Glu

Tyr

Leu

Arg

Arg

Leu

GIn

Met

375

Leu

Leu

Trp

val

Leu

455

Arg

Trp

val

val

val

535

Ala

Leu

val

(S

Glu

360

Thr

Glu

Ile

ser

Phe

440

Ser

His

Thr

val

Pro

520

Met

Trp

Ser

Gly

Arg
345
Leu
Ser
Trp
val
Ser
425
Ala
Ser

val

aAla

Tyr
ser
Ile

Ser
585

Gu Ala Gu Asp Val
Pro Trp Thr

Ay

I

>339221>
G n Ser

hSer V

Thr

Met

GIn

Pro

410

Lys

Ser

Tyr

ser

Ser

490

Cys

Thr

Lys

His

Ile
570

Gliu

Gln

Pro

395

Glu

Pro

Lys

TYyr

val

475

GlIn

Glu

Lys

val

Pro

555

Phe

Val

G@BH%¥<

Thr

Trp

Trp

Glu

Thr

Asn

Phe

460

Arg

Leu

Ala

Thr

GIn

540

Gln

Ala

Leu Gly Tyr

Page 23

Tyr Tyr Cys G n Gn

Arg

365

Ala

Phe

Glu

Leu

Pro

445

Gly

Asn

ser

Glu

G1n

525

val

Arg

ser

Ile

RPL3hk 2

Phe Ay Gn Ay Thr Lys Val Qu
115 <210> 50 <211> 450 <212> PRT <213>

.. (35) <220>

<22235(99)..(109)
@y Ala du Val

heLX'Fy \A%b il ;}%S_‘:-l IéyGS] nA| a Ser Ay
5

Ala

Ala

Gin

Asp

Glu

430

Lys

Gly

GIn

Thr

ASp

510

val

Arg

Phe

Leu

Leu

Gin

His

Pro

415

Gln

Asn

Asn

Thr

Cys

495

Gly

Thr

Ala

Ser

Lys Lys Pro Ay

Asn

Arg
400
Ala
Glu
Pro
Ala
Gly
Pro
Ala
Leu
Asp
Phe
560

ser

Asn



202530 Ala Met Asn Trp Val Arg Gn Ala Pro Ay An @y Leu Qu Trp
Met 354045 Ay Trp Ile Asn Thr Tyr Thr Gy GQu Pro Thr Tyr Ser Asp
Asp Phe 505560 Lys Gy Arg Val Thr Phe Thr Leu Asp Thr Ser Thr Ser
Thr Ala Tyr 65707580 Met G u Leu Arsgeq$a‘ast Leu Arg Ser Asp Asp Thr Al a

Asp Tyr Phe

rop A0 A éﬁr%éﬁg 91%5%%1%%@"9 Vot Prahuadiorirt 6l s ser Al h ser
r

Thr Lys Gly
Ay

Thr Ser

Phe F'?'"ogg
Thr Ser

Leu Tyr

Ser

o Ser Val
Gy Thr Al a

apr @1 wghe PP
y Val His Thr

Leu Ser

Ser

Ay Q¥yw A& rProh&1uTyep IHhe
Thr $45 val Asp Lys 1878

val val Glu Met Pro Gly

Ala

Arg

Ala

Leu

705

Trp

Glu

Ala

Gin

Arg

Leu

Arg

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<220>
<221>
<222>

<220>
<221>
<222>

<400>

Pro Glu

660

Arg G1In

Glu Asp

Leu Gly

Thr His

45
120
PRT

645

Cys

val

Cys

Gly

Lys
725

Ala

Gln

Pro

val

710

Thr

115 125 Phe Pro Leu AI a Pro Ser Ser Lys Ser
Ala 130135140 Leu Gy Cys Leu val Lys Asp Tyr
gg S%ﬁm@%em%gmm PrRANSEP Ay Ala Leu

e Pro Ala Val 170175 Leu A n Ser Ser dy
Val Val Thr Val Pro 180185190 Ser Ser Ser Leu
E}yBGMn/aWalLemmr Hire AnpsA493400205 Pro Ser ASn
Val du Pro L§3%>Ser ¢yS Asp 21915220

Asp Arg Gly Asp Gly Thr Glu Ser Pro Gln
650 655

Leu Asp Thr Arg Arg Pro Leu Glu Thr Gln
665 670

Ala Leu Ser Glu Ala Arg Arg Leu Gly Leu
680 685

Arg Gly Asp Leu Ala His val Thr Leu Pro
695 700

Thr GIn Gly Ala Ser val Leu Asp Asp Leu
715 720

Ala Glu Pro Gly Pro Pra Thr Leu Gly Gln

Artificial Sequence

Mouse CDRs and human frameworks

CDRHL

(26)..(35%

CDRH2

(50)..(66)

CDRH3

(99)..(109)

45

GIn val GIn Leu val GlIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15
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Lys

225230235240 Pro Ser Val

Met
Ser

Thr

Il e 245250255 Ser Arg Thr

H s du 260265270

Pro du val

val

His Thr Cys Pro Pro Cys Pro Ala Pro Qu Leu Leu Ay Gy
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
Thr cys val
seqlist 27526Q285 Asn Ala Lys Thr Lys Pro Arg
d u ©®ruvd nysyalAser Sgs Misr ATy rSeAr@ly29029580theVvahr Wah Ser  Val

Leu

Val Asp Val

Leu Thr

Val Leu Hs G# Asp Trp Leu Asrt°dy Lys 30531033%320 G u Tyr Lys Oys

Lys

Val

Ser Asn Lys Ala Leu Pro Ala Pro Ile G u 325330335 Lys Thr

Il e

Ser ANsmét ashyspGvyl @rg Ermoal @rad alyPetn G1n Mal cTy rmrd48345350 Thr Leu

Pro Pro Ser35Arg Asp G u Leu4Thr Lys Asn G n 4l

Cys
du

385390396400 Leu Asp

Val

Leu Val Lys Ay Phe Tyr

A5 16 NsrGrir Rg? JSEHSAHSJ G’P%’E]ﬁziﬂ'o-ri‘ﬁr
er P Yy er

Asp 405410415
Lys Gly Arg val Thr Met Thr
65 7

Met Glu Leu Arg ggr Leu Arg
Ala Arg Gly Gly Gly Tyr Asp
100

Gly Thr Leu val thr val Ser
115

<210>
<211>
<212>
<213>

46
120
PRT
Artificial Sseguence

<220>

<223> Mouse CDRs and human

<220>
<221>
<222>

<220>
<221>
<222>

CDRH1
(26)..(35)

CDRHZ

(50)..(66)
<220>
<221>
<222>

<400>

CDRH3
(99)..(10%

46

Gln val GIn Leu val Gln
1 5

ser

Ser val Lys val Ser Cys Lys
20

Ala Met Asn Trp val Arg Gln
35

Thr

Gly Trp Ile Asn Thr Tyr
50 55

Lys Gly Arg val Thr met Thr

Pro Ser Asp Ile Al a Val
Phe

Ser Thr Ser Thr
75

Thr Asp Thr
ser Asp Sép Thr Ala val Tyr

Glu Asp Tyr Phe Asp Tyr Trp
105 110

ser
120

frameworks with T72L substit

Gly Ala %éu val Lys Lys Pro

Thr
30

Ala Ser Phe

25

Gly Tyr Thr

Ala Pro Gly GlIn Gly Leu Glu

40 45

Gly Glu Pro Thr Tyr

60

Ser Asp

Thr ser Thr Thr

Page 25

Leu Asp Ser

Ser

Leu 355360365 Thr

A u Trp 370375380

Ala Tyr
80

Tyr Cys
95

Gly Gin

ution

Gly Ala
15

Asn Tyr
Trp Met

Asp Phe

Ala Tyr

$ AdW cThryBrenePro Val
he Leu Tyr Ser

Lys Leu Thr



Lys Ser Arg Trp Gn Gn Ay Asn Val
420425430 Qu Ala Leu His Asn H's Tyr Thr G n Lys Ser
Pro 435440445 dvy Lys 450 <210> 51 <211> 220 <212> PRT <213>

Artificial

Phe Ser Cys Ser Val

Met Hi s
Leu Ser Leu Ser

Sequence <220> <223> Musgl1CBRs and human framewor ks
(sub@foup I1) <220> 4221> CDRL1 <222>7%24)..(40) <220>8%221> CDRL2
<222> (56)..(62) <220> <221> CDRL3 <222> (95)..(103)

51 Asix khe L\éalAﬂaetggJ heuQry SBF ABBOSgpemeanaL\m Pyo g‘g’ﬂ'cﬁhr Pro Ay

secilist <400>

Ala Arg Gly Gly Gly Tyr Asp Glu Asp Tyr Phe Asp Tyr Trp Gly Gin
100 105 110

Gly Thr Leu val Thr val ser ser

<210>
<211>
<Z212>
<213>

<220>
<223>

<220>
<221>
<222>

<220>
<221>
<222>

<220>
<221>
<222>

<400>

115

47
120
PRT

Artificial Sequence

Mouse CDRs and human

CDRH1
(26)..(3%)

CDRH2Z

(50)..(66)

CDRH3

(99)..(109)

47

GIn val Gln
1

Ser

Ala

Gly

Lys

Met

Ala

val

Met

Trp

50

Gly

Glu

Arg

Thr

Lys

Asn

35

Ile

Arg

Leu

Gly

Leu
115

Leu

val

20

Trp

Asn

val

Arg

Gly

val

val

5

Ser

val

Thr

Thr

sSer

85

Gly

Thr

Gln

Cys

Arg

Tyr

Phe

70

Leu

Tyr

val

Ser

LysS

Gln

Thr

55

Thr

Arg

Asp

ser

120

frameworks with M70F and T72L substitutions

Gly

Ala

Ala

40

Gly

Leu

Ser

Glu

ser
120

Ala

Ser

25

Pro

Glu

Asp

Asp

Glu

10

Gly

Gly

Pro

Thr

Asp

30

Tyr

val

Tyr

Gln

Thr

ser

75

Thr

Phe

Lys

Thr

Gly

TYyr

60

Thr

Ala

Asp

Page 26

LYS

Phe

Leu

45

Ser

Ser

val

TYr

Pro

Thr

30

Glu

ASp

Thr

Tyr

Gly
15

Asn
Trp
Asp
Ala
TYIr
95

Gly

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gln



151015 A u Pro Ala Ser Ile Ser cys Lys Ser Ser G n Ser Leu Phe Asn
Ser 202530 Ile ASn G n Lys Thr Tyr Leu Ala Trp Tyr Leu G n Lys Pro
Ay Gn 354045 Ser Pro G n Leu Leu Ile Tyr Phe Ala Ser Thr Arg Gu
Ser Ay Val 505560 Pro Asp Arg Phe &efii€dy Ser Ay Ser Gy Thr Asp
Phe Thr Leu Lys 65707580 Ile Ser Arg Val Qu Ala Gu Asp Val dy Val
Tyr T rO>Q/ Gn Gn 859095 H's Tyr Asp Thr Pro Trp Thr Phe Ay Gn
Gy R-Lygsval GQu Ile 100105110 Lys Arg Thr Val Ala Ala Pro Ser Val
Phe ti1@>PherTPro Pro Ser Asp 115120125 A u G n Leu Lys Ser Ay Thr Al a
Ser XAB>VaArttyscipdusqaangsn Asn 130135140 Phe Tyr Pro Arg Gu Al a Lys
Val gﬂjrp Lys val Asp Asn Ala Leu 145150155160 G n Ser dy Asn Ser
G n G, SasouVal coRBr afd Hufdn FASIRWSRKs lovebdiepp 1685170175 Ser Thr Tyr Ser
Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 180185190 Qu Lys His
Lys yﬁ[})Tyr Ala Cys Qu val Thr Hs Gn Gy Leu Ser 195200205

<221> CDRL1
<222> (24)..(40)

<220>
<221> CDRLZ
<222> (56)..(62)

<220>
<221> CDRL3
<222> (95)..(103)

<400> 48

Asp ITe val Met Thr GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser GIn Ser Leu Phe Asn Ser
20 25 30

Ile Asn GlIn Lys Thr Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn
35 40 45

Pro Pro Lys Leu Leu Ile Tyr Phe Ala Ser Thr ggg Glu Ser Gly val
50 55

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp phe Thr Leu Thr
65 70 75 80

Ile Sser Ser Leu Gin Ala Gliu aAsp val Ala val Tyr Tyr Cys ggn Gln
85 90

His Tyr Asp Thr Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile
100 105 110

Lys Arg Thr
115

<210> 49

<211> 115

<212> PRT

<213> Artificial Sequence

<220>
<223> Mouse CDRs and human frameworks (subgroup II)

<220>
<221> CDRL1
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Ser Pro Val Thr Lys Ser Phe Asn Arg Ay dQu Cys 210215220 <210> 52
<211> 17 <212> PRT <213> Artificial Sequence <220> <223> Mus nuscul us
with Thr at position 9 rather than Ser <400> 52 seqlist Lys Ser Ser
G n ser Leu Phe Asn Thr Ile Asn G nsdgysstthr Tyr Leu 151015 Al a <210>
53 <20k> 18)<2M®> PRT <213> Artificial Sequence <220> <223> Muse
CDRs d human frameworks (subgroup Il) wth S32T substitution <220>

<22ﬂ% RE322> (24)..(40) <220> <221> CDRL2 <222> (56)..(62) <220>
<2212 GCPRLEE) .. (62)
<220>

<221> CDRL3
<222> (95)..(103)

<400> 49

Asp Ile val Met Thr GIn Ser Pro Leu Ser Leu Pro val Thr Pro Gly
1 5 10 15

Glu Pro Ala ser Ile Ser Cys Lys Ser Ser Gln Ser Leu gge Asn Ser
20 25

Ile Asn GIn Lys Thr Tyr Leu Ala Trp Tyr Leu Gln iys Pro Gly Gln
35 40 5

ser PBO GIln Leu Leu Ile Tyr Phe Ala Ser Thr Arg Glu ser Gly val
5 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
65 70 75 80

ITe ser Arg val Glu Ala Glu Asp val Gly val Tyr Tyr Cys GIn Gln

85 90 95
His Tyr Asp Thr Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile
100 105 110

Lys Arg Thr

115
<210> 50
<211> 450
<212> PRT
<213> Artificial Sequence
<220>

<223> Mouse CDRs and human frameworks with M70F and T72L substitutions

<220>
<221> CDRH1
<222> (26)..(35)

<220>
<221> CDRHZ
<222> (50)..(66)

<220>

<221> CDRH3
<222> (99)..(109)
<400> 50

GIn val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
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<222> (95)..(103) <400> 53 Asp Ile Val net Thr Gn ser Pro Leu Ser
Leu Pro Val Thr Pro Ay 151015 Au Pro Ala Ser Ile Ser Cys Lys Ser
Ser G n ser Leu Phe Asn Thr 202530 Ile Asn G n Lys Thr Tyr Leu Al a
Trp Tyr Leu Gn Lys Pro Ay G n 3543i8er Pro Gn Leu Leu Ile Tyr
Phe W a ser Thr APg G u Ser Ay Vall 505560 Pro AsplArg Phe ser Gy
ser Ay ser Ay Thr Asp Phe Thr Leu Lys 65707580 Ile Ser Arg val GQu
Al a &druvAspysabaiGeyr gk W ATy IseRYS1yGror Ghip #9085 Ashstykyr Asp Thr
Pro Trp Thr Ph&0 dy G n @y Thr2iLys Val Qu |1e3200105110 Lys Arg Thr
115 <210> 54 <211> 220 <212> PRT <213> Artificial Sequence seglist
S2203 <58 ANOHSE VPRS0 56 twmofw@wdﬁ &eweg& Q4P Mdy with S32T
<220>" <221>

substltutlcm

Gly Egp Ile Asn Thr Tyr Thr Gly Glu Pro Thr g%r Ser Asp Asp Phe
55

Lys Gily Arg val Thr phe Thr Leu Asp Thr Ser Thr Ser Thr ala Tyr
65 70 75 80

Met Glu Leu Arg ger Leu Arg Ser Asp Asp Thr Ala val Tyr gyr Cys
5 90 5

Ala Arg Gly Gly Gly Tyr Asp Glu Asp Tyr Phe Asp Tyr Trp Gly Gln

Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr phe Pro Ala val
165 170 175

Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro
180 185 190

Ser ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys
195 200 205

Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp
210 215 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu
260 265 270

Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His
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<222> (24)..(40) <220> <221> CDRL2 <222> (56)..(62) <220> <221> CDRL3
<222> (95)..(103) <400> 54 Asp Ile Val Met Thr Gn Ser Pro Leu Ser
Leu Pro Val Thr Pro @Ay 151015 A u Pro Ala Ser Ile Ser Cys Lys Ser
Ser Gn Ser Leu Phe Asn Thr 202530 4dg@idsn G n Lys Thr Tyr Leu Al a
Trp Tyr Lel7Gn Lys Pro Ay28n 354045 Ser P8 G n Leu Leu Ile Tyr
Phe Ala Ser Thr Arg Gu Ser Gy Val 505560 Pro Asp Arg Phe Ser Gy
Ser B aS81L/E yhrThos A6 Bhe oTicibenn o 93A0G580n e St A g Val G u
Ala d u28gp Val Cys G n @oo 859095 Hi s 'Igyr Asp Thr
Pro Trp Thr Phe Gly G n Gly Thr Lys Val Gu Ile 100105110 Lys Arg Thr

VaI %EVAII aSeE‘r\Qa]TE \éwle L'%)gﬁ“@h ngégg 51’(%«& lgeeuAﬁ%]ile 020125 Au Gn

Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro GIn val Tyr
340 345 350

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln val Ser Leu
355 360 365

Thr Cys teu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp
370 375 380

Glu ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp
405 410 415

Lys Ser Arg Trp Gln Gln Gly Asn val Phe Ser Cys Ser val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys
450

<210> 51

<211> 220

<212> PRT

<213> Artificial Sequence

<220>
<223> Mouse CDRs and human frameworks (subgroup II)

<220>
<221> CDRL1
<222> (24)..040)

<220>
<221> CDRL2
<222> (56)..(62)

<220>
<221> CDRL3
<222>  (95)..(103)

Page 30



130135140 Phe Tyr

Pro Arg Qu Ala Lys Va

Leu 145150155160 G n Ser Ay Asn Ser Gn Gu Ser Va
Ser Lys Asp 165170175 Ser Thr Tyr
Lys Ala Asp Tyr
G uval>-THiil Hs Gn Ay

Art |§ FET X/§§quen

t gggGct
t gcaQydy

t ggaatg
agggtlag

ser
Pro

65

Ile

Lys
Glu
Phe
145
Gin
Ser

Glu

Ser

B

gat
o8

Pro
50

ASD
Ser
Tyr
Arg
Gln
130
Tyr
ser
Thr

Lys

Pro
210

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Glin

Arg

Arg

Asp

Thr

115

Leu

Pro

Gly

Tyr

His

195

val

52
17
PRT

Mt

Leu
Phe
val
Thr
100
val
Lys
Arg
Ash
ser
180

Lys

Thr

180185190

Leu Ser

Ser

Leu Ser

S %%5§52§0 <2105>er5E

changes encodlng M/OF and T72L substltut|ons <400> 55 at ggccgt gc

t t ct gcet
385agif
gcggctacac cttcaccaac tacgccatga act gggt gcg gcaggcccct180 ggacagggac
§§ggctggatc aacacctaca ccggcgagcc cacctacagc240 gacgacttca

acletst chedyet !gega%@cfa:pgwcealg@éa ?S@cerfa&évg@@o

Leu

Ser

Glu

85

Pro

Ala

ser

Glu

Ser

165

Leu

val

Lys

i

Ile

Gly

70

Ala

Trp

Ala

Gly

Ala

150

GIn

Ser

Tyr

Ser

Tyr Phe
55

Ser Gly

Glu Asp

Thr Phe

Pro Ser
120

Thr Ala
135

Lys val

Glu ser

ser Thr

Ala Cys

200

Phe Asn
215

Aartificial Sequence

Mus muscultus with Thr at

52

Ala

Ser

val

ser

Gln

val

Leu

185

Glu

Arg

Ser

Gly

Gly

90

Gln

Phe

val

Trp

Thr

170

Thr

val

Gly

chacgt gola

Thr

Thr

75

val

Gly

Ile

val

LysS

155

Glu

Leu

Thr

Glu

Arg

60

Asp

Tyr

Thr

Phe

Cys

140

val

Gin

Ser

His

220

Ser Thr
seqlist ddqidtys His Lys Val Tyr Ala Cys
195200205 Ser

1%

Pro Val

AR TP <21

A@n Trp Lys Val Asp Asn Al a

Thr AQu G n Asp
Leu Thr Leu Ser

Thr Lys Ser Phe

mewor ks with

t cccagb60 gt gcagctgg
geecrs

0 tgcaaggcca

Glu ser Gly val

Phe Thr

Tyr Cys

Lys val
110

Pro Pro
125

Leu Leu

AsSp Asn

Asp ser

Lys Ala

190

Gln Gly
205

Leu

Gln

95

Glu

ser

AsSn

Ala

Lys

175

ASp

Leu

position 9 rather than Ser
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Lys

80

Gin

Ile

Asp

Asn

Leu

160

Asp

TYr

Ser



gaact gagaa gcctgagatc cgacgacacc gccgt gt act
tacgacgagg actacttcga ctactgggga cagggcaccc
agcaccaagg gccccagcegt gttccccctg gcccccagcea

acagctgccc tcggctgtct ggtgaaggac tagdditeecg

aaca
ct gtacagcc tgagcadegt
at ct gcaacg tgaaccacaa
agct grgaca agacccacac
tccgtgttce tgttcccccce
gtgacctgcg tggtggtgga
gt goaL@dCcas$ ggaggt gca
acct aziaggatisggt gt ccgt
t acasdjitZgcaPrAgQt ct ccaa
gcca QCCA’&Q%E%?

accagg@acc aggtgtccct

ggtgacagtg
gcccagcaac
ctgccccccc
caagcccaag
cgt gagccac
caacgccaag
gct gaccgtg
caaggccctg

g¥ffiU§Eecaggt g

gacat gcctg

gag secctgaset ceggRfeghgrabratict hecedg

ctagctcta
accaaggt gg
t gcccagetc
gacaccct ga
gaggacccag
accaagccca
ct gcaccagg
ccagccccca
tacaccct gc

gt gaagggct

act gcgccag
t ggt gaccgt
gcaagagcac
agcccgt gac

aggcggcgga360
gagcagcgct 420
ct ct ggcggce480
cgt gtcct gg540

locgTgetTycal.ayagcagecgge600

gcct gggaac
acaagaaggt
cagaact cct
t gat cagcag
aggt gaagt t
gagaggaaca
act ggct gaa
t cgagaaaac
ccccctceceg
tctaccccag

ccagacct ac660
ggagcccaag720
gggcggaccc780
gacccccgag840
caact ggt ac900
gt acaacagc960
cggcaaagagl020
cat cagcaagl080
ggacgagct g1140
cgacat cgcc

1200<2m3ggagiugg ocorgaganacgtn ceagooekad sasnaapt aQawdigasdacccc
cccagt get gsub3e0tufaeagcgacg gcagettctt cctgtacagc aagctgaccg

t ggacaagag caggt ggcagl320 cagggcaacg tgttcagctg cagcgtgatg cacgaggccc

Page 32

t gcaggasca ctacacccagl380 aagagcctga gcctgtcccc cggcaagtgal4dl0 <210>
56 &H%bi&HmL§21l> 720 <212> DNA <213> Artificial Sequence
<2272> (24)..(040)
<220>
<221> C(DRLZ
<222> (56)..(62)
<220>
<221> CBRL3
<222> (95)..0103)
<400> 53
Asp Ile val Met Thr Gln Ser Pro Leu Ser Leu Pro val Thr Pro Gly
1 5 10 15
Glu Pro Ala Ser Ile Ser Cys Lys Ser Ser GIn Ser Leu Phe Asn Thr
20 25 30
I1e Asn GIn Lys Thr Tyr Leu Ala Trp Tyr Leu GIn Lys Pro Gly Gln
35 40 45
Ser Pro GIn Leu Leu Ile Tyr Phe Ala Ser Thr Arg Glu Ser Gly val
50 55 60
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
65 70 75 80
Ile ser Arg val Glu Ala Glu Asp val Gly val Tyr Tyr Cys Gln Gin
85 90 95
His Tyr Asp Thr Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile
100 105 110
Lys Arg Thr
115
<210> 54
<211> 220
<212> PRT
<213> Artificial Sequence



<220> <223> Mouse CDRs and <400> 56 at ggcccccg tgcagctgct atcgtgatga
cccagagccc agctgcaaga gcagccagag tatctgcaga agcccggcca agcggcgtgce
ccgacaggtt agcagggt gg aggccgagga tggaccttcg gccagggcac ttcatcttcc
cccccagcga ctgaacaact tctacccccg agesfdéaica gccaggaaag agcagcaccce
tgacgg&%ag gt gacccacc agggcctgtc human franmeworks (group Il1) with
S32T #s0S tidudbi @RsOSUC GLAST Gratdohee {(@G0d G0p OB9CR toagRt gcgace0

cct gagcct gsubsegtigdoec caggcgagcc cgccagcatcl20 cctgttcaac accatcaacc
agaaaaccta cctggcctggl80 gtccccccag ctgctgatct acttcgccag
caccggggag240 cagcggcagce ggctccggca ccgacttcac cctgaagatc300

cgt ggpagt gedr@agt act gcc agcagcact a cgacaccccc360 caaggt ggag at caagcgta
cogt gbge(Boccédogt g420 cgagcagcect g aagagcggca ccgccagcegt

got gt gcct g480 ggaggccaag gt gcagt gga aggtggacaa cgccct gcag540
cgtcé%%ﬁagbﬁ@ggacagca aggactccac ctacagcct g600 caaggccgac tacgagaagc
acaagotgt a(ICCctapogag660 cagccccgtg accaagagct tcaacagggg

cgagt gct ga720 <210> 57 <211> 119 <212> PRT <213> Artificial Sequence
<220<Z2>2%im5§t CDRs and human franewor ks <400> 57

<222> (95)..(103)
<400> 54

Asp Ile val Met Thr Gln Ser Pro Leu Ser Leu Pro val Thr Prc Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Phe Asn Thr
20 25 30

Ile Asn GIn Lys Thr Tyr Leu Ala Trp Tyr Leu GIn Lys Pro Gly Gln
35 40 45

Ser Pro GIn Leu Leu Ile Tyr Phe Ala Ser Thr Arg Glu Ser Gly val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
65 70 75 80

Ile ser Arg val g}u Ala Glu Asp val ggy val Tyr Tyr Cys g}n GIn

His Tyr Asp Thr Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile
100 105 110

Lys Arg Thr val Ala Ala Pro Ser val Phe I1e Phe Pro Pro ser Asp
115 120 125

Glu GIn Leu Lys Ser Gly Thr Ala ser val val Cys Leu Leu Asn Asnh
130 135 140

Phe Tyr Pro Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu
145 150 155 160

GIn Ser Gly Asn Ser GIn Glu Ser val Thr Glu Gln Asp Ser Lys Asp
165 170 175

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
180 185 190
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Gn Val Adn Leu Val Qu Ser Ay dy Ay VvVal val Gdn Pro Ay Arg
151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Asp Phe Asn Ser
Tyr 202530 Ay Met Ser Trp Val Arg An Ala Pro Ay Lys Gy Leu Qu
Trp Val 354045 Ala Asp Ile Asn Ser 4dap3iSer Tyr Asn Tyr Ala Thr Tyr
Tyr ®ualasHi5068560a5dyrvala E%S AgpvaAr ghiPdsThim Ele L8erserg Asp Asn
Ser Lys Asnt%hr 65707580 Led El’yr Leu G n Met2%®sn Ser Leu Arg Ala Qu
Asp Thr Ala Val Tyr 859095 Tyr Cys Ala Arg His His Ser Asp Tyr
A u Jatr pTe prall yhrGLps Gey Plagasdhrgsen 63t 180105110 Thr Leu Val
Val Ser 28@r 115 <210> 582K211> 108 <212> ZRT <213> Artificial
Sequence <220> <223> Rat CDRs and human frameworks <400> 58 Asp Ile
G n pefog-Thes G n Ser Pro Ser Ser Leu Ser Ala Ser Val Gy 151015 Asp
Arg ¥al1>Tht41)l e Thr Cys Leu Ala Ser Gu Asp Ile Tyr Asn Asn

Phe
Thr

<21Z2> DNA

<213> Artificial Sequence
<220>
<223> Mouse CDRs and human frameworks with changes encoding M70F and
T72L substitutions
<400> 55
atggccgtgce tgggectgcet gttctgoctg gtgaccttoc ccagetgegt getgteccag 60
gtgcagctgg tgcagagcegg agecgaggtg aagaagecag gegecagegt caaggtgtcec 120
tgcaaggcca gecggcetacac cttcaccaac tacgccatga actgggtgeg gcaggeccct 180
ggacagggac tggaatggat gggctggatc aacacctaca ccggcgagec cacctacage 240
gacgacttca agggcagggt gaccttcacc ctggacacca gcaccagcac cgcectacatyg 300
gaactgagaa gcctgagatc cgacgacacc gccgtgtact actgcgccag aggcggcgga 360
tacgacgagg actacttcga ctactgggga cagggcacce tggtgaccgt gagcagcgct 420
agcaccaagg gccccagcegt gttccccctg gcccccagca gcaagagcac ctctggeggce 480
acagctgecec tcggetgtcet ggtgaaggac tactttcccg agecccgtgac cgtgtcctgg 540
aacagcggag ccctgacctc cggogtgcac accttccccg ccgtgetgca gagcagegac 600
ctgtacagcc tgagcagcgt ggtgacagtg cccagctcta gcctgggaac ccagacctac 660
atctgcaacg tgaaccacaa gcccagcaac accaaggtgg acaagaaggt ggagcccaag 720
agctgcgaca agacccacac ctgcccccce tgeccagete cagaactect gggceggacec 780
tccgtgttcc tgttccccec caagcecgaag gacaccctga tgatcagcag gacccccgag 840
gtgacctgcg tggtggtgga cgtgagccac gaggacccag aggtgaagtt caactggtac 900
gtggacggcg tggaggtgca caacgccaag accaagccca gagaggaaca gracaacagce 960
acctacaggg tggtgtccgt gctgaccgtg ctgcaccagg actggctgaa cggcaaagag 1020
tacaagtgca aggtctccaa caaggccctg ccagccccca tcgagaaaac catcagcaag 1080
gccaagggcc agccacggga gccccaggtg tacacccotge cccccteceg ggacgagetg 1140
accaagaacc aggtgtcecct gacatgcctg gtgaagggcet tctaccccag cgacatcgee 1200
gtggagtggg agagcaacgg ccagcccgag aacaactaca agaccacccc cccagtgetg 1260
gacagcgacg gcagcttctt cctgtacagc aagctgaccg tggacaagag caggtggcag 1320
cagggcaacg tgttcagctg cagcgtgatg cacgaggccc tgcacaacca ctacacccag 1380
aagagcctga gcctgtccce cggcaagtga 1410
<210> 56
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202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys Lea Leu
Leu Gn Asp Ay Val

Il e 354045 Tyr

Ser

Adu ¥
Arg

Ay 50556

H s Al a

0 Ser Ay

Ser
Ser

Ser

@y Thr Asp Phe Thr
Leu Gn Pro 65707580 3 u Asp Phe AlseqThst Tyr Tyr Cys Leu G n Asp Ser

1>Pr70’-0Pro 859095 Thr Phe Ay Gn @y Thr

j‘ iO Art1f1c1a1 sequence

<220>

<223> Mouse CDRs and human frameworks (group II)} with

<400> 56

atggccecceg tgcagetgot gggectgetg gtgetgttece tgcccgecat

atcgtgatga cccagagecc cctgagectg cccgtgacce caggcgagec

agctgcaaga gcagccagag cctgttcaac accatcaacc agaaaaccta

tatctgcaga agceccggeca gtccccccag ctgetgatct acttcgccag

agcggecgtge ccgacaggtt cagcggcage ggctceggca ccgacttcac

agcagggtgg aggccgagga cgtgggegtg tactactgcc agcagcacta

tggaccttcg gccagggcac caaggtggag atcaagegta cggtggctgce

ttcatcttcc cccccagcga cgagcagetg aagagcggca ccgecagegt

ctgaacaact tctacccccg ggaggcecaag gtgcagtgga aggtggacaa

agcggeaaca gecaggaaag cgtcaccgag caggacagea aggactccac

agcagcaccc tgaccctgag caaggccgac tacgagaagc acaaggtgta

gtgacccacc agggcctgtc cagccccgtg accaagagct tcaacagggg

<210> 57

<211> 119

<212> PRT

<213> Artificial Sequence

<220>

<223> Rat CDRs and human frameworks

<400> 57

GIn val Gln Leu val Glu Ser Gly Gly Gly val val Gln Pro

1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asp Phe Asn
20 25 30

Gly Met Ser Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu

35 40 45
Ala Asp ITe Asn Ser Lys Ser Tyr Asn Tyr Ala Thr Tyr Tyr
50 55 60

ser val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys

65 70 75

Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala

85 90
Tyr Cys Ala Arg His His Ser Asp Tyr Phe Glu Tyr Trp Gly

Page 35

Lea Thr

Lys Val

Pro Ser Arg Phe

Il e Ser

Ser

GQu lle Lys

$32T substitution

gagatgcgac
cgccagcatc
cctggectgg
cacccggaag
cctgaagatc
cgacaccccc
cccecagegtg
ggtgtgcctg
cgcecctgeag
ctacagcctg
cgcctgegag
cgagtgctga

Gly
15

Arg
ser Tyr
Trp val
Ala Asp

Thr
80

Asn

val
a5

Tyr

Gln Gly

60
120
180
240
300
360
420
480
540
600
660
720



100

Thr Leu val Thr val Ser Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400>

58
108
PRT

Artificial Sequence

Rat CDRs and human frameworks

58

Asp Ile GIn Met
1

Asp Arg

Leu Ala

Tyr His
50

Ser Gly
65

Glu Asp

Thr Phe

val

Trp

35

Ala

Ser

Phe

Gly

Thr

20

TYr

Ser

Gly

Ala

Gln
100

Thr

5

Ile

Gln

Ser

Thr

Thr

85

Gly

Gln

Thr

Gin

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Gln

55

Phe

Tyr

Lys

Pro

Leu

Pro

40

Asp

Thr

Cys

val

105

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu
105

seqlist

Ser Leu Ser
10

Ser Glu Asp

Lys Ala Pro

val Pro ser
60

Thr Ile Ser
75

GIn Asp Ser
90

Ile Lys Arg
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Ala

Ile

Lys

45

Arg

ser

Glu

110

Ser

Tyr

30

Leu

Phe

Leu

Tyr

val

15

Asn

Leu

sear

GIn

Pro
95

Gly

Asn

Ile

Gly

Pro

80

Pro



