WD 2008/ 103432PCT/ US2008/ 002333 ENG NEERED ANTI - | L- 23p19 ANTI BODI ES
FI ELD OF THE | NVENTI ON 100011The present invention relates generally
to |nterlqy55amg§”g%9 (IL 23p19) - specific antibodi es apgd8R8002333
thereof . More specifically, the invention relates to humani zed

anti bodi es that recogni ze human | L-23p19 and nodulate its activity,
particularly in inflammatory, autoimune and proliferative disorders.
BACKGROUND OF THE | NVENTI ON [ 0002] The i nmune system functions to
protect individuals froBNGINEEREILANGERL-S3p10 ANTIRQRES, | a,

mul ti-cellular organi sns, and viruses, as well as fromcancers. This
system i ncl udes several types of |ynphoid and nyeloid cells such as
nonocyt es, macrophages, dendritic cells (DCs), eosinophils, T cells,
B cells, and neutrophils. These |ynphoid and nyeloid cells often

produce signaling proteins kngy @ereiiivigsrioghe i m‘rune response
includes inflammtion, i.e., the accunul ation of inmu

syst eni cal 1)o@} in aThs gresend invamtiongelates gsneralfy to I‘féefk?%‘y‘” IP|119 %ﬁ)&)‘ﬁ%‘e to

an infecti \\I/\Ee@ﬂ:eﬁhb&'ies afd %Qﬁe&b@ﬂ&@%mﬁbm@z&&hkﬁ 1326/ t8 hnanized
cyt oki nes ich, in mm nodul ate i nmune c roliferatjon,

devel oprentantizades dlbiseqeaize Bemai-23p aa@.nmufaﬁeﬁﬁ%ﬁﬁw’é}gmﬁ@%v ®an
produce patih@nasiierdl AR eRUan pR%ferfivl disordlten i1t i nvol ves excessive

i nflammation, as in the autoinmune di sorders (see, e.g., Abbas et al.
(eds.) (2000) Cel l ul ar and Mol ecul ar | munol ogy, W B. Saunders Co.

Phi | adel phi a, PA; Oppenhei rmmmmﬁmwml) Cyt oki ne

Ref erence, Academ c Press, San CA, ria

(2000) New R 5 Wédm“@a%syi@‘?(f“‘%@% o] H&@H{E‘aﬂﬂgﬁ He igzéfm)
New Engl. Jeg. W&em@ﬁﬁltﬁ&@uﬁﬁ&kams{nﬁ@ﬁﬁ]ﬁrﬂée@ Fals gl bfrdi? cdnlcdrs. 1Plis éyStem

het er odi ner|i Iecuecogp g l}é?gg] %SUbU”'tS St udi es have
i ndi cat ed tiRctdef Vel ypesof lvmpapid o dc YRR PR PH R BB PR MR RE BN of
nave T cel Ic&mﬂrﬁic@elTs(h)ejspeeﬁsntoymB Ic@%cél}ﬁmbmaytoﬁbﬂst fMatse Syaqiheidand TNy .
It has al so %?e‘iﬁﬁi]g t EL - iZ |st es entl aSc o%nes emmloleeogngent

i mune and TH? ?’nypr? PIRLRLE PRETFV &t oA et et
(2003) Nat vingudt? infléhdaidBi.c. Tmeacftnnmznqrexfapmome dels syotnqwglédorom a pdricPat 31
and IL-12p 000 j.JEri c
toki e Cgﬁpg%&gﬁé@d{, OB ke M}ai@u Zerk PO %wmstnc{%ﬁ@geg{@an c
p40, whi ch desetsloppladeswitidh, inlturhPmodiitde mnsatihmphfmson, Bevetopmentur al | y
related to - and
the p35 subipyeniibRBHREKbR GahaephiuTELAp LA Bioal Cpedioheestd
het er odi meré.. vieodiiniives expgsivedeftimyfation. a9 BR %mmmr_rmmzcligmderm@ecn& S

shared by t gyl Lrat2eds§ mbpée:zuﬁrawmrecmrwuhw@ uﬂse@uﬁﬁmt rated
that the consequences genetjc defici en@ébcﬂ p40 knockout

nouse; p4OkDilagaia PﬁeQEPW"@ agd fddmannyeds-) ef‘%’ie”ée= P8

nmouse. Sonepfs $AeHEx] éﬁutctn%@%a@axﬂ\mnkwdzbomwlmgmquéaymhezo 1034;
di scovery of I'L-23, and the findi 3£_?< prevents

expr essi on B#vidser anspigmend 2901) gy éiglso”{ﬁd -T“E e.g., Oppmann
et alL (2000pgdaymuni t yieliBukid-22 giﬁ&ilﬂ%%miﬁiene?no&%ulé 2«99;90)ssh oflpmmiqm

166: 7563- 7570; _Par ham et al .. I'mmunol. . 168;5699- 708; Frucht

(2002) Sci mmszéoéleﬂaveﬁ@waﬁﬁma%&P@F“’(“zfob?jemﬂ? ‘1’%‘&? nity

70: 1936- 1948}y T QAORIEREPE: x%ktldilﬁﬁ IyrhfHoOH&Ghd: BRradsIENGS 1t BAQIBedH Ce,
0

have shown that bl ockade of 1L-23 and | L-12 is an effective

treat ment fdewy sl Bok? i pyspriighier d 5]l derendsitBmyRtNg TefiagunaRsy EsPasRét er |

the bl ockadg,0fsek lergl Zuk BF QUABD I AQr AR 5-74D. TIRVE-1Y AdckRbISis SohSosdd of
consequences such as |Increased susceptibility to opportunistic

i crobi al i RSt perhd- 1282 5kAtet al . (2006) Curr. Opin. Infect. Dig.

19't 245t [ 0?&6641 h e[ apﬁi&le]gklﬁ-as lt(mlcm!y RS heﬁwdb@nu%ﬁdmh@cda{me&ﬁ &’W@Mbﬂlﬁts
activity. The nost. significapt lipitatjon, in. usjng. anti
t her apeut i cPHEGEHER is Higys /s Tr-43.2Rd Pt ﬁh Fehired v ﬂ'f'mt n‘é‘ Eéjf’“g’o‘o‘ 'és. As



| oops of variable domains conprise the binding site of antibody

nol ecul es. Therefore, the grafting of rodent CDR | oops onto hunman

f ramewor ksy§ booBrassdpumani zation) was attenpted to furt hgprakibgdodss
rodent sequences. Jones et at (1986) Nature 321:522; Verhoeyen et al.
(1988) Science 239:1534. However, CDR | oop exchanges still do not
uniformy result in an 3 antibody witB the sane binding properties
as the antibody of origin. Changes in framework residues (FR),

resi dues i nirettwelly relateEBRLLG epandogyprorolony istmbeting iicadGriF).sod e 93al so
are requir eser [

(1991) J. |%¢h“%gl°p&1§2$ %%g@hf\/\%ﬁ%&h Egbﬂ%‘é&féé bl hg%mdmf%m%%&lgﬁ%

f ramewor k rewpuigé opiLe¥&rand{li-63B1i whigh isishdyet byohe RulRemieptod Arntlmbmdﬁ
constructs ' I

part i cur ar LREE ARk E R bl odrbeqlblls ( ghock BBl Ph ol oo

bi ndi ng, arkdockowtanduas $4GHO hoyier whre npregsegre thesthosefeundengpiﬁf@neemec/ at

1989) Pr 0G By oc.
(1999) P oSyt o6 kS, ADLHR 0 GRETER 1 2 B RY
9: 421-5. I\/ﬁhaeﬁveﬂOK@m@wetm@Xefese@nﬁlnetsonbslbdZdbtﬁfﬂe¢eﬂiL%dmw &ééﬂpenees
for animal J blgﬁE)O(ﬁ'?zngtﬁﬁvVlYS 7‘1?5!2@%@1(0%&%9[3gz%m)rﬁfh%rn'oﬁgsﬁs% -7570;

pr edictive nature such studi es qﬁgesu ona Sequences known

ant i bodi es Fedpm ebeleﬁoﬁ@e’dfﬂtﬁ“"ohiﬁ OpP% &rucht (20020 8& SEKEZA Bdbdes

havi ng knowixs 4: 3y @bﬁmﬁamsfmnanwgq@s@@dﬁﬁw and KOL. See, e.g.
Jones et at, supra; Verhoeyen a at, supra; and Gornman et al su

Exact sequdfR08 i nf or%e}téndnaém%éﬁh%ﬁeweﬁ erceéawewowuﬁﬁhb@%de

construct s.of kg b akM lgnglmaarfﬁ&]@%memfa&aﬁa,s inflatdiately Bhauthiambes ed
in commonly-assigned U S. Provisional Patent Application Nos.

60/ 891, 409 diseEferso Hogeverthe Yladkade ¢filldy t@e’ghéﬁﬂ IPRE3FS B9OGYY varipys syptegnic

Pat ent Appldoﬁsa&uea&s RbUDl 2k GRtch R sﬂe@nbﬁ”@&z/o&m@&&& BiRebLADATHHA8315,
and in Internati on Sf\%)e t Publ|cat HJ\E% WD 2007/ 076524, WO
2007/ 024846‘3%n\ﬂb’ 0389 Lo Yair- {" ?} eed exists for

anti - hulLL- 28@kP ant i tieehpesicladiibode magbgused torbldck @@bkiRQictiofty. The most

i nf | ammat or i nmune, and | fer ve di sorders.. Preferably,
such anti b&é"ﬁ%‘f“&?@“‘é‘ﬁﬂ]‘ﬁé‘é’%&‘%{b anats[aglg@@gutﬁﬁﬁ%{ﬁm AR hﬁe sequences
to reduce iinminageRitcoftye antbbdiesamhssnosy remtosipnae ag-lboﬂlﬂs grh gerfved fremor K
regi ons. Preferabl such.antibodies w || have fl

hat L. 2310 SIS itpited igim o pams esuls ‘é‘ﬁ'éec%ef‘?r%l"t“;?f s §$’%gaga SARRARY
OF THE | NVEhEFapehtiq MMTBmmemmhe TeEpoeskIEmiis mradvascdiééwtapwdp pificacy ata
conpounds, milihinfandd) o?ei;'l 1!111? Q'aﬁ t{c rgsggfsggtat 9\'& ﬂ?hﬁ(g{sqgreducc

humani zed or ¢ |rrer| reco I na t an
11-23p19, cherpmnsiogayicity oémierb@ut;bo{itpghvoimaherprmhmfehmraliiflboéiﬁs in
antigen bi FLQA &&@9@% gaa{swe meawmuaan éo%agﬁz i 1. L £ Qs arab@f)ee

CDRs sel ect ed om t consi sting of SEQ I n"one

enbodi ment , Preadial Mﬂn@f é@'ﬁ}ﬁd@ﬂép-ﬂﬁ ft‘%"p‘s @&Cénltlﬁqqu’é‘ﬁt hyéﬂd%ﬂfﬁﬁﬂ?"s es a
l'ight chai nuant f@gioﬁs gﬁ%u@e &9%’&%‘&9 d@%]oiz%@ﬁ(_gng%ﬁ -afeitfRl reSSInGCt ed

fromthe group consisting of at | east one CDRL2
sel ected f rWtﬁmagns&fb@huwncfeﬁ@ileswlﬁ@ seggestimgthaphriesientigry ofghe enfiffodgnt

| east one GERRLIos kB @hdlcamitdars Qfagb'tﬂl SANSH SR dGhmSESehiRyNGS !
42-46. [0010£In one enbodi nent, the binding conpound conprises an

anti body he®¥§ehai n vari abl e donai n, or antigen binding fragnent
thereof, haypey at | R&SInQMB: belitVRd Blat ddMpReneHlRY deRhBiaing fegidnqUDR)E

rou con5|st|n of SEQID NGs: 15-31.. In. o he,. bi ndi n
gorrpgund of! O?Hfé’?mreéerﬁiemﬁmmnnaﬁmeBwﬂwaéléeso émﬁ’ggw"@'ﬁlgw ‘f?aﬁﬁf"é% °
donmi n conpg; hfﬁh%&' r8dent @BRtlod@@Bnt@@lﬁhﬁn BaloHed: 4. TamahiBaiogy wasattempted to
consi sting of % 15-19; 80 Ieaz %EFVCDRH%1 gﬁe ted frorpthe
gr oup conm@fq“’r’ié‘u'&}fm@ epESeRysaceso dpnsget of (IPEaL Ngrwgd
sel ected fr@psd)SeemeasN]s2anHosevdd LTI loDEeXdhihghiagill cmroeamfohﬁ)@ 1ékhlk in an



[0014] I n sone enbodi nents the |ight chain variable donmain conprises
residues 1- 108 of SEQ ID NO 14 or a variant thereof In sone
embodi ments, bhefgavy chain variable domain conprises @C@ggmg)é‘{m%
sel ected fromtl11e group consisting of residues 1-116 of SEQ I D NGCs:
6-8, such as SEQID NO 6, SEQID NG 7 or SEQID NO 8. In various
enmbodi ments the variant variable domai @ conprises up to 1, 2, 3, 4,
5 6, 7, 8, 9, 10, 15, 20, 30, 40 or 50 or nore conservatlvely

modi fi ed arthtidzwith thesamelbiading piopgerficsas the 2pthody efpTigit: < hapees Higramework
respecti ve yghfoed @R’)\I%1dul3£‘m¥@%d3n Rt IB@H suﬁﬁmpgi l‘ﬁfﬁ?tﬁﬁlccecit ﬂ%b&ixé@fﬂsﬂ gre

conpound conprises a Iight chain variab omai n_and a heav ai n

vari abl e ddpayirpd togresereandigen 'geﬁnsﬁfﬁm&*?‘ég#eﬂ?%l)tfh@wwﬁl 1'{v§’e1s78?| bed

in this parggiapduse B@@éﬁlglram@mmmmmu& selwaasu PG fpBRQynd
conprises a light chain sequence of SE 4 and/or,_a heavy

chai n sequéWpanzes saihady coisBHsts e PERTGERS g&% fids &ff "Hﬁ topredigtdf 4 gITNERIET 6- 8.
5 [0016] I n sphuRsde vﬂrma@lt {ﬁ&HJ mbds@ Wi mu@aq;rmmgw ghabmbiBesHRSANM,

i nvention conpr)ses a (? chai n vari abl e .%f &{OI’ an nt|
u

bi i g f - GBI e el e e TG ioeiath A P G 6 AR GoRash of
SEQdI D NfO 014199@)1!;‘{]0@"Naa1f ha@vyc;qmm £8:4131, |aﬂbH@dgﬁ|&m9?D m:eaano:a@x(wg,en

i ndi ng fragpment .thereof, consisting essentia of a
sel ected f rggﬁlt%édfgmyafp "@WW% wed § pn e seqpces o %ﬁ A Beend
6- ﬁ SU(r:rg apa iR dh@ll)enﬁas rSEth@thNﬂeglzn?H na;\ﬂf&bﬂsﬁlﬂ\d@daeg que{sﬁﬁl_ihB]]eJ n
ot her enbodj ments the bin oun t he nvention
conpri ses ?eﬂ?eé'ﬁets Otﬁ}ﬁ g‘?‘i%%ﬁ?‘% S?Palfsﬁ PO%?r‘iﬁ’é%ﬁY Bﬁvaﬁgf) o°
fragment t hﬁma@fcnomxaxuaygnﬂdtm’ese antiboBid9NE Woky K81 %458 =%, J&&%et A5%pr&8%
or 99% seq resi dues 1-
and/ or a hggﬁl Oeﬁer?aef 1N \fg%fzaaonfjg’ Kot '9 F i ma#&)%n ﬁq%%nqokorﬁal\pn }%é?ategelr}ent
t her eof , haeponigd &ir a feamimaadRg ccﬂﬁ%ctﬁ%mﬂ&%en@@%ed%%od@&%Ibf23993%r8

seauence o ggiin bl ARELER, PRLAEH AR EROGEl AR BRI LES
NO 7 or SHEQY/IDINCboB. ﬂl@cﬂml@]mnrydﬁ@?)ewﬁb&lBa@nitAppthmswbiPn‘cllcn@ndﬂnmound
of the prespalhdyeilida@BoPdids: & %xd“iﬂ'ﬂﬁélnidonﬁ 2 APEGHAENNO. 47) at

an epitope conprising residues 2 , Or residues 82- 110, or both.
I n_anot her WRIFOAT/HEATE4.(We 2007/02384®andi Widi2AY/ EdMfbund binds to an

epi t ope CO”@éds‘i' Ng SHIEed exf?été fopénnrm Q%b% ah%%dle;f r%?auseV}? inHehtmdnBoh
E82, S95, L96, L97, P98, DI9 A1b7 and L110,
and opt i onanflynmateny Ryeimmpae, armasohfvmve @Pgtmaﬁaefwlﬂn sughypnijadies gee

enbodi ment sengneer&nbmn@uée%ma@ geamlhé)&quen@Js td f&B@c@%uhc“gmﬂ@ihﬂﬁ 'Pﬂuﬂ@fi by
obt ai ni ng an X-r ay cryst al structure an antib q¥ﬁ ant i gen %?a%x

and det er mi S¥PisgS-\wi% Brihe sanenpasTegians. LPr&zfsrslilg syfheanitbedins il has g

di stance of fof REL YN 200 WiINGIn@With Bigd YpeafticityfoduBsizpioherei n the
specified distance is, e.g., 4A or 5A. In sone enbodinents, the
epitope is defined as a stretch of 11 or nore contiguous am no acid
resi dues al ong the IL 23p19 SBMMEOM}MMTE}&HONeaSt 30% 40% 45%
50% or 54% he re dues are within e specifie tanc e
ont: body. 0BT o Rrmua e sroriess PRy RREr Bl SieB et P uBlaidsd
anti bodi es fripafenth@edihQuding Rintmiced biechindnid ireogmbinara aimh’mdieslgl'laﬂ:bmb&)und
of the present i on t.o huma a cr s bl ockin

anot her embSt aﬁ@ﬂﬁ"%h"é’qpﬂ:ﬁ&%?’? ﬂ'ﬁlb?‘gﬁg{eg oﬁqé""c?)r OB }m If%at
are able toﬁ@n&ﬁﬂ«hérbofzﬁvhigdt laisedxeaMd orithrse, CBRmdeleateﬂ fromtthegggouprrohsiding g

lSlrJE)I |n19:ar 1’3.![ fn%ﬁg%bgfﬂ?w vaknﬂlf el & qed% Qfﬁﬁ%%ﬁ%ogr@éfltﬁ%n% jinvention

t he bi ndi ngcomqmmumghnfnamNmarbieabemtn qompeﬂtig oieaftione ﬁMWﬂdsfw éﬂ_e
oy Sna! Db giineLPEL QT MCLRLD AL 6 DRBBRONBIN FARR WRMaRCT O
conprises a 'I' 7 >5§ uman eavy char'n constant on or a
vari ant thereof In various 6 enbodinents the |ight chai n constant



[ 0022] The present invention enconpasses a nethod of suppressing an
I mmune rquga&gnj,ﬁna human subj ect conprising adm ni st @rpRgdo®oB333
subj ect in need thereof an antibody (or a antigen binding fragnent
t hereof) specific for IL-23 in an amount effective to block the

bi ol ogical activity of 1L-23. In sone é&nbodi nents, the antibody
specific for IL-23 is the humani zed or chineric antibody. In further
enbodi ment ssonsistiag PHSAME> NOsigrs earidait kast pnrf Clalhsedncpd frempbmgreup

i ncl udi ng ﬁﬂtfn&bﬁs cZﬁ?fqbéSd?.% and inflammatory bowel disease. In
ot her errbo 1?1 I NMMUNe response i s an autoi nmune response,

i ncl udi ng rf@ﬂltﬂi pl e sloloa¢ aslodimany dicttinglingppmpeyrid comprgsareanyibifehea s us
and di abet ecﬁamm;am%q]ﬁ{ﬁafm@&h tng[ﬁegﬁ e%ﬁlamgat@a&%ﬂé tRE G &ula@

i mrune response 1s a response 3] The present I nvention al so

cont enpl at dePRechelenfed frem |thv@r<am capreting oigiQ BdSuid p reensicipgodiment, the
anti-infl amﬁ?&@rasmgaﬁfatomwﬁesah mbmn e&mmaw chtamaﬂmesmm

invention can be 1 n a pharnmaceutical nposi tion conprisin

bi ndi ng corfeBaRHNS #lcaghong 6@%@%@9@‘? ﬁ’@ﬁ@ﬁ? C?WW%‘?fswg% 155 on
Wi th a pharffe&ehd €BRIY sASERAHADHE ooap EdnSikti of@EbtmmoS ba2@ ahdlithbrer
enbodi nent, the phar maceuti cal conposition further conprises an

[ mTunosuppr’itij‘égl\?‘éI Selegtpd from Hie eEarR g ewisingfiQ I B0 47 Phe present

i nvention gpeQPasseRs offer rilafhddth tithBhLeonipbihdTaRPrdient if¥@ntion
pol ypepti de sequence of .an antibody enbodi nent of the bindin

conpound of¢CfRESSH A glhshaip kirehleidgmainepbe brawy dam vaEre dompiny g ﬁhg anfjgen
expr essi on pieBAORagRREE aleteyf, désokRd it Be pRO&IRY tws fEUEARRS recogni zed by
a host cell transfected vvlth t he vec Al so encon&%sse |s host

cel | conpri @912} t he Psemepmbagipents. WEE’WSH%?’“W“B@I P
conpri si Ng hekdinithe algmbhadksaﬁénceerﬂm el ework edgibintid An& suutemaany anla.ea
nucl ei ¢ acid se uence bs expressed, thereby producing the

pol ypept i d&“™4R ‘T‘E‘Z:og{? P‘f%ﬁ'%%“ SAYHEDti de fromthe host cell or
medi um [ 008613} n varinaome entiithersthslight bienir amvl&:nhea@yncrraai atigide d@onaise of
a binding co present ti.on int man ctur

nedi canent s E%Pset%‘?n??tgg?%oﬁFOB?Of ]‘?lgserhév?nr?(l:lf uxﬂlor?bm "gsu EWaﬂfn‘aldlgm Ted
t o, infl ammatprisesdp seB2e3, 4adt607, rSmELri@ odinseasmservetvehiemodifiew angne it

di sease (e. il r I i On
including c Sr‘%ulr%?getla:%r‘{ gm § @é‘?e)?“@ea&%ﬁe Ile%ﬁmv\ébﬁ,é H)gfogs:( ales}ig %lmlhg{ %%&rér%’?%r y
bowel di seasmbstmmhs{lrpb@mled 8rlebled; uveitis, system c |upus

eryt hemat Oslgﬁ qnd dlﬁ%@ﬁgﬁmb{[&%@ &1911@& b, %%Q&Qhé?ﬁﬁ% Ji}segrge{&fauon
relates to maceuti cal ‘compositions conprisin ng comnpound
of the presditof SEQEANQA4 PO varianthirens mssmpe@b@ilmﬁés Wie hesgy chgin vapakle
limted to,gdnid & Eegrcl)ée E&@@é&temhgg}éﬁfcgis@%ﬁﬁﬁms%&cﬁ[16 of SEQ

i nfecti ous di sease g. bacteri al Q)rrﬁc eria viral or fungal

i nfection, mq)wr&wgpcbm SR & Nk 6cSEQHENO: Rex $HQ I NO: Bslyrvprayss

i nf | ammat Oraﬁld%@%hts%é@a&ﬁwaﬁgsletdo%ﬁ B ﬁsre9§,s§>1 S!Vﬁhtﬂ 8,7, 8Y5 116,5C20,
| upus eryt hemat osus and di abetes. [0027]1n sone enbod iments, the

bi ndi ng conffetiher ror HI9E GPBRea Y dumodifpdymaing peihresifuss platiye éﬂsféﬁfequeme of

invention iMeHgRstw JHPIPROS dnRerd Bahe® Embafith&s, Ry bihdiRR EHpS BRSRmprises
synptons in a subject, such that the ch5| ng nt erval can be ex ended

to nuch | orfy&ght flﬁé{h"*’{*h@e pogpain prdachegy Shpa VaTah | E'a’(?o?fﬁwg? a

subj ect, fOﬁagﬁiéﬁ@m{eﬁaof@echEedtlﬁﬁﬁgmapﬂf a relapsing-remtting
di sease. In various od| nts e interval between

adni ni strati8kland a gt e indinggompquad corppaises "28&?‘3@1’ sequence
30- weeks or ofl SBIORY NOJ naa&hea h@niaadimmescea;elsmgﬁan&drg:cmpsbﬁsahng)asf is
suffici ento%lg% niglt |y prevent rel apses. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ ﬁg‘@ﬁ "1 shows conparisons of nobuse anti-hunman

| L-23p19 anti body cl one heavy chain variabl e domai n sequences.
Sequences are provided for clones MAIl, mM 1Cl, nbF5, nR1D1, m 3BS,




DETAI LED DESCRI PTI ON [ 0030] As used herein, incl udi ng the appended
clainms, the singular fornms of words such as "a," "an," and "the,"’

i ncl ude tRg, §fispondi ng plural references unless tp@Tﬁgﬂﬁ,gﬁzﬂ,
clearly di cét) ogfsi. gﬁierwi se. Table 7 below provides a li1sting o
sequence identifiers used in this application. Al references CI ted
herein are incorporated by reference t@ the sane extent as if each

i ndividual publication, patent application, or patent, was

speci fi cal 1[{018hd i ridicthederaliodimdntsdhecanding qcompbundiod depprserdinventiop

ref er ence. Fnbill Qn%ﬁfch@be WSl SbARGSH apﬁ{tfgleﬁ]blhﬁngﬂﬁgnﬁem s

adm ssi on tha oregoing Is tinent” prior art
it constit (peeentably ommﬂ@gﬂdﬁS asSEQ H@ e é@r@n@m%heew C&ameaeﬁolqm@, or

publi cati ong ,fifocH BRHNE RhSment R t)f @&ﬁlsﬁﬁ? sgegg-ﬁléy]of E’Eﬁhkﬁc@ bl cke¥Grom the

activity" encompasses-an acti Vit r onot I S necessary
for, or thaFoupSoRsFEnE ﬁﬁre%\dueyléé@ebfifél EHNQ/FW s‘echgs SEQEP i) 6cREQ ID

di vision, agowellsegspaapaer. tunmors, dysplasia, cel I transformati on,
net astasi s, and angi ogenesi s. [0032] Adm ni stration” and "treatnent,"
as it applil@®7 o an 'asthensmbodimants, thebinding sompeend of {isjpessent invention

tissue, or %afnegahgmlcpﬁh Qﬁ'labfeldklfngin &r@h fted Bin€iaE rAhenPihe@, RXARANOUS
phar naceuti| ca her apeut i C, nOStI c agent, or conposli tion to the

ani mal , hurlgast 5%8?% 0%, 884 90%»4 %, 88% gF $&h seaBench hesplegyoth rﬁlﬁneal

" Adm ni st r atog QPSE@NYNG: 1 £3haBHY hea%adhaﬁ@faﬁdblc @ nfdin, od 4 ahh@h%ﬁﬂ
phar macoki neti c, di agnostic, resear

M oatment . dremeRdiegea H’é&‘ﬁ%é@%"é&soc’bﬂﬁ%c’ﬁwass% B3t ¥ of B Saghinee
wel | as conioaﬁtogptvnaa@@@a&etsexédaedeﬁ&rﬁ ik GroupbkietingtE rdslduésdl -1 1% deEQ]D

contact WL 5o Lear LB, 344 ko, Pl KEgOIETS, ol o0 e i

di agnosti c, {utmspdl Ng BeAPasbddinéht, tmbxdnyngmﬁﬁ;hlﬁfd o@ﬂielpresenTtrﬁaﬁtrmr&tnds toas

t I t h : '
ther apet PRI AP (37 BERGF 30 o BioB R TRr e ARt bt oty
resear ch ardogirdgtho &t danothapghtiodatdnoths IL-23p1 2 bindieg tém@sind binéyiplan egitopo  a
human, Vet or bRl so%fs o ST EAESR S KBD o5k wob 58 o 4584421 o8l 971180

enconpasses FouBht 5T an° agen h "anhi mal™ subj e ‘ti'Ssue,
physi ol ogi d249, Etp&idneno4, I—ﬁt)ﬁ A3 land oig 0 caaekl opdmnaljb: reglauee&tlmﬁ BAL, a

Fecept or (1 TOBHTLIRE In Sbfihpafnatl ik i BAG bR bAfleRsl i 20
phase or ¢ odetephited bypdideiming fruX-ray wystad stragtird s antibedwantigen @gwﬂﬂxevd or
ant agoni st gaes; HatG &L}E%ﬁ% &h@ fag»llé ard (vnhﬂ% sfa&?f?e@td%’éancel &Q@S‘ﬁiu@%sodjlﬁgd
herein, the term Tant er

any formof antibody that
exhi bi ts t ratibslyiof wéprest, GJhG@lfﬁh‘F spaeﬁ@dﬁlwce Bhes,; 44 or 35 liseEein the

broadest s %%qutssm@@ﬂnfob&ehkfyma QY LR NRRPChaRGE c&ﬂ?ﬁd@@%ﬁ‘r‘é acid
(including full |'engt h “nonocl onal anti bodi es) onal anti bodi es,

mul ti speci freedugheloppige Bs23pd? gequensp dpwkich =itéeaétr§0(°o6%e"§% S%iopet% of the
ant i bodi es, e H41XR Me 28MinAR RAHLLSstardcu bt the MiBAY, ant | bodi es, etc. so
| ong as thgl% exhi b|t the desjred bi olﬁe_‘gl cal activi %t% &00345@3 ulsei(d
herei n, P s | InopS FRbrdinF: iy nTsubigiistifes to angibodis Rpt preglirdnploc
thereof ' ormg B:El&h%@ﬂ‘h hhdicl ghpbiROTRIR prdsBe iRefitionR B@RMAB D3 an 4 EragrENt
or a derivative of an antlbot%/l?that still substantlalcfné reta‘g{as its

bi ol ogi cal Blegkingiapspy-ofn FQHERT PRk e dpvratiapdela(ss fopinding comppunds frat
the term f " odé hﬁlf)tlé)blltfck@g-hﬁ?—ﬂ{edza@ﬂ a&ﬂmtﬁ,&ﬁ&ﬂacﬁlﬁﬁl Iﬁl@udiﬁgﬁgtmﬂinﬁﬁg ers to a
pOI’tIOI’lO u engt a a t he .ant nai ng or
vari abl e re@?‘%?\gtf’ﬁtéfeé tor aﬁ’ﬁﬂ"é‘ g ﬁf éﬁrﬁ‘“ﬂdm#}?@qicﬁkr ude Fab,
Fab’ | F( r6;11?41)8:101anct1)l Fin sbmlagﬂeds&lﬁenzd|tta:bmh@s:ombwmea.f thaptesdamﬁwam,on further
S|ngecaln ant | ecul es mJtIS ecif

ot beds oo s AMEU UL PO PR AL AR (el Ry o e LR Rgnerises
fragment ora-fefa, yabt ¥ehih Ak cBdin t@8Eit rddidh @fa viadidt theredB 14 Yarious



(i munogl obulins) in which a portion of the heavy and/or light chain

is identical with or honol ogous to corresponding sequences in

anti bodi e from a particul ar species or bel ongi,

parti cul ar%wggé "\é&gy cl ass or subclass, while the remnai nggfpgopfrgu}%s:ss

chain(s) is identical with or honol ogous to correspondi ng sequences

in anti bodi es derived from another spe&i es or bel onging to another

anti body class or subclass, as well as fragnents of WO .

2008/ 10343 2RE34iusae 08/1igN2388 cdiBtasurefiomermpiodiadanbdeor & bapga hwmnarHight

exhi bit thehge | r%g g Q‘Logi cal activity. U S Pat. No. 4,816, 567,

Morri son et g%’ roc. Natl. Acad. Set. USA 81l: 6851-6855.

[0037] A" ddmm ant i Iboaysus mbatimenimthn bindigg cabroyndsief theiptsert invention are

| TTUNOG} 0Dl BrohI RSB ALY fithaAD ka/ortfmg 1iHeh BLBaioL6H Pmrs @

heavy chai e variabl e region o

i nst ances, thagpfoThemesentipveniiq altesontemplatoy thitaha dnjiggrdiipring fgemgntds an

pepti de I ecftd d@ fe! Fal N Bath W0, M scF

regi ons of %E%Qd%?rlaéf‘l%@%ﬁﬁal Eéo}éﬁ%?%% %kﬁgg)?ge%b@q%easén% or e

di fferent iy’ g@mdadab@i%] A "bival ent antibody" conprises two antigen

bi ndi ng si ns Eqled SSndAVigntdae sane

antigen spe[%zﬁ citi gg‘%plﬁ%%\?{é’rg%ﬂfb%ﬁ’ n%g&aﬁ?ﬁg%dl gtzﬁptrga n% bi specific

(see bel owresppo 304 Insnansukieds ereprisingtafiministaring fosd sebieetin mﬂd hepspf arp
"SCFv" anti H%iaﬁgr(& %513&1B‘Bnﬁﬂltg'ﬁl%@lqé’ntftHe?eQH%ﬂécﬁic@Q@@ﬁh Aarhd¥ éfféc@}%do VL

domai ns of anti erein hése donmins are present in a si ng%
pol ypept i déﬂ%é!iWWE?i’éﬁw}WOf LR8. ysopsiepbedimertd theantibrdy sesisfodbe3a

pol ypept i dgg ink AkREniRALYERRedd WitiMdya DiituMher dRBBHiAEntWHeGRAnRAGRER s i sh
sFy to formthe desired structure for antigen_ binding. For a reV| ew

of “sFv, sed™HMBXeHHIPIEoBaydngprisiaApEs oy RiemMEea b rIghisease. In

ANTI BODI ES, oive® Emb&%ﬁemtﬁﬂﬁ%ﬂﬁﬂﬂ@re%ﬂse"@ﬂf @t(ﬁﬂ&unﬁﬂfﬂo%?ﬁmﬁ/ﬁﬁé ihgltlplNeW
York, pp. 269-315. [0040] Th | onal ntd erei %

| ncl ude. carmBrTos NGy LeTHio HRpheaEn Hotr 8¢ di 8‘&5 a@°f EODIUBFHRHS et
al . (2001) sﬁlﬁﬁﬁdﬁstﬁh&ﬁhﬁﬂha ﬁﬁi}mnel’&p&ﬁ@lsaﬂﬂ.‘ﬂ;‘@i‘dﬂmm et aL (1999),1

| munot Met 231:25; WD 94/ 0467 25591

6, 005, 079) . &%?one e d’(ﬁ‘fsﬁ%‘ﬁ‘f"e“tf%ea%t?rc\glggﬂﬁatfﬂflgmlf%wgpaf’&vﬁhgo EP singl e
dormai n ant nbmdmeﬁspmeﬁprelosmgnﬂméib{-ydgeml Tie binding comglodnde af thopresestuch
t hat 5| ngl e_do I he
torm i aboRragen PapgiamERalicf cRplRfn cpaid e AR fe AlgBL, o
ant i gen- bi rmlngc@ Hidirgsfragwhntakeréof ag n@nbmanomwphasbarmamam}dy edegptable carrier
vari abl e do ) O
e Sandral yr% \é.%"t AL rﬁéo%ﬂ?{?? ff Db c&nfé&rﬂoﬁmr@ep&mﬁ%ew
that is todcnshopsuppressafelcomtpaflanmefotyggemeen t he two dommi ns on the
same chain, domayj gcoatml

domai ns of [a ﬂtfhe chal ﬁ%ﬁdﬁ%ﬁgﬁ%ﬁé}nﬁ%@gﬁa&"i‘sélﬁe%ﬁ\f& eﬁ@&ﬂ&%ﬁé’

Di abodi es arodypepticséduente nﬁmeamlbq»dy;cmbndlment@f theEmdmﬁomwndvﬁhgave&e]}%l
and Hol I'i 9&hvén %101?""[’1’{6]:1%&@5); ﬁg&. %a'}mﬁ cxp%ﬁ&h veolot 0]54%1)!%9]:‘(3%4)61’1&0@448
For a review of engl neered ant | vari ants generally see Holli

and Hudson Q@08 ridgenizeBibyedestsell tranz%etmah the Jeptor. psopppupested g
herein, the.hebRpridyRiiLrd aﬁ&lsh}a&gaofg@é&fngaﬁﬂy{,@m@c&{m@mg bxbﬂ@ihgis

t hat cont ain sequences from non-hunan (e, g., nufine) anti bod| es as
vel | as huninheshedlymderegnditnme whamsio thigarclsis aggseaienreds siPrrascddbgtince

derived fr bR m%bmmqgk&b%hgmlpm BES fdm tHeMOstRBINBIThazagh,
anti body w conprise substantially 0 a | east

, ..and
typically tWBZS}varl aby etipnspEbadimepts, tb\?ff‘t’:eﬁm%‘f Teaffﬁt%‘ﬂFﬁé’?%lh‘P?’% FQPRoPPd of
t he hyper vasfiadyreschtQRRELGOR iIRSRARHChE dfhfaalear@efmsefomaumﬁam ofd:sorders
i mmunogl obu] in _and all or substanti al Iﬁl{sgal | of the ER regions

those of a WEHEASPHIAMEBIebG) PHACBHaRRseese AR MR ISR FhterE fous
optional |y &keag (dlg! haceBAPk@Backirial, @@ lor Ainfd iriféctitn, Gichaling chifnfeagfeaiond)j n




[0044] The term "fully human anti body" refers to an anti body that
conpri ses human i munogl obulin protein sequences only. A fully human
ant i body Wz&ﬁﬂﬁﬁﬁf murine carbohydrate chains if progueedbsdsss
nouse, fouse cell, or in a hybridoma derived froma nouse cell.
Siml arI y, "nouse anti body refers to an anti body which conprises
nmouse i nmunogl obul i n sequences only. A%Xully human anti body may be
generated in a human being, in a transgenic ani mal having human

i mmunog! obdrthritig esamasin énfmeqnatan bewel Bigeash aylipth ssletoaly, weitigtshssemic lupus
nol ecul ar Dbj [ 0045] As used herein, the term
"hypervari a eggaé&%anq%gatﬂ%grs to the am no acid residues of an

anti body t ha26r e r emptrsehbalifions thevinyepsion btiamdltm@anﬂdweumlpemamtlcmbl e

region 12 .| ) pk:
et er mi ni ng o RRhE £ Bnly i Ahfof RELELASEH QIR B G RIRETRAL RO e,
(CDRL2) andausgotgimii(ed:mRLr@)immtomgSelasegmtm@manmdlseam edob @, igtsntdus diseage
resi dues 3 LRH, GORKR e heavy
chai n vari ;%]é%aéonal n;’c %%%étﬁ 5?’5[ at é%a] mn%@éﬂcqelﬁl%s 0 Fl’rr?%%hg?lﬂs of
| mrunol ogi cathntin peariesis, mfbmam by 15@95%@931% sGlsFogis cuveitingpystespig flupus
I'nstitutes %hmshpandlﬁ%g%da Mi.) and/or those residues froma
“hypervariabl e oo .e. residues 26-32 (L1), 50-52 (L2) and 91-96
(L3) in thel3ht chbzlsnmvamb%m@tﬁmm%ﬁ@nwézr phapacewgalzgmpeption
and 96-101 ((f*‘@prés@ntﬁﬁ\ﬁnﬁﬁﬂﬂ%C%t@lof{g%a 'p@tb:ld%f cofiRion ffogmgelaﬁeasyﬁ%m'sﬁﬁk
(1987) J. Mot Biol. 196: 901- used herein, th
"f r amewor k2 @blectgeh F"é&@ﬂﬁ‘é@gr@ﬁ%’?@a@ Be efdel to ﬁ}“Flal?F‘%ﬁfH@ﬁﬁieﬁm]rf‘é’& Hues

ot her than &oBin¥PesYRLAGR 18 JuBRBEORT £QHIpRUR the G8IHNBRGT B e RENg-AdnifdaR
resi dues. The residue nunberin tgbove relates to, the Kabat_ nunbering

syst em and H¥a¥- Toveru i S s PO TP AP ORRTS e
Compound” 1ot o to a oo 3‘9‘”&“'“ﬂ“@;t‘?‘22‘3?‘2“1’°ﬁ§%?§#§?‘§?3?’29‘“““°“
pol ypept i de's s'é‘ﬁ?‘F’Hé‘HEFr‘B?nePﬁ%@‘ﬁ‘é S&nal ogue thereof, or sol ubl e
receptor, capable of binding to a target. "Binding corrpound" al so may
oni zed mol ecul e, and to SOEERHseRPyONOR SRR | noait1ed”
i oni zed nol ecule, and to - ntly nodifie
nol ecul e, e[0g28] nodi Figed 1l3yo»pdmsgnhnnbyd @ftnbameg ansieyinat leM3p19 antibody clone
Cross- I|nk|n cI| d bl e of
b| nding to aeg ar gléltvan%e%omlfé S&’quenfﬁ 5 gécgﬁagg gld%{(’?g&&e% nﬁ%? he term
"bi ndi ng compblindisEs,efdiDs, 3B hIBE3aLl1BBE ad hatREcakDRgere indienttidn dn
fragnents t i iate i ng
composi 1 orty PR Fh ity co o nirhe 33 861 b I¥omghBH! 00
i n the nor natib@yovhe arfﬁmf‘a”oﬁb"cﬁndfheeibr edequgnee yaratsiof thshumppizedd3BS
S0l Ut on. S S B Y P e g & bi ndi ng
conpound, i W%Qinbl naﬁgéliff 2ahews comparitons pfequse idiupiae e 23}’5‘:3@@“‘306&@?’&

sol vent, Orhg?ﬁ'%a‘iﬂ %ﬁabl@@&ﬁzﬁﬁ% Qtf,ncps' @;glpﬂgceta% ﬁo@n@é’dqgltclones mlAll, ml1Cl,
100471 Conservatl vely & variants" or "conservative

subst it uti of®Fy &dpPs, T’t”@%u‘kﬂs”ﬁgt GORs A% inticaledi no aci ds are known to
those of skill in this art and may be nmade generally w thout altering
the biological activity of the resulting nolecule, even in essential
regi ons of the polypeptide. SUQF%% QR?JBQN tutions are

preferably Eia@kﬂ in a&@aged@eﬁﬁl VMcﬁlhxn% RRSFpen@id clahd, h)elsﬂxgﬂ_labfoﬂnslof&&rds
follows: Table 1 Exenpl a Conservafive Anmino Acid Substit

Origi nal re¥claE 2CoAe F‘?ﬁdtﬂi‘ev gnelidsctheix GorepRndingPlp] r@FFFé’Fes unlgss (R Context
r esi dueConsgeaBidictResouRBlisd. UtabRIT tdlod dréViddslaYistirgRIT seyzehct Wentifess uskl &

this application. All references cited herein are incorporated by reference to the same extent

as if each individual publication, patent application, or patent, was specifically and



Asn (N) Gn- Hs Asp (D GQu; Asn Cys (C) Ser; Ala d@dn (Q Asn Qu
(E) Asp;, Gn dy (G Ala Hs (H Asn; Gnlle (lI) Leu; Val Leu (L)

Ile; Val Lys (K, A0 Hs Mt (M PCT/US2008/002333
g
individually indicated to be incorporated by reference. Citation of the references herein is

not intended as an admission that any of the foregoing is pertinent prior art, nor does it

constitute any admission as to the contents or date of these publications or documents.

L Definitions

[0031] “Proliferative activity” encompasses an activity that promotes, that is
necessary for, or that is specifically associated with, e.g., normal cell division, as well as
cancer, tumors, dysplasia, cell transformation, metastasis, and angiogenesis.

[0032] “Administration’ and “treatment,” as it applies to an animal, human,
experimental subject, cell, tissue, organ, or biological fluid, refers to contact of an
exogenous pharmaceutical, therapeutic, diagnostic agent, or composition to the animal,
human, subject, cell, tissue, organ, or biological fluid. “Administration” and “treatment”
can refer, e.g., to therapeutic, 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 vilro and ex vivo treatments, 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 orgarn, encompasses contact of an agent
with animal subject, a cell, tissue, physiological compartment, or physiological fluid.
“Treatment of a cell” also encompasses situations where the agent contacts IL-23 receptor
(IL-23R/TL-12Rbetal 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.

[0033] 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.

[0034] As used herein, the terms “IL-23p19 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 inhibiting IL-23p19 activity.



Leu; Ile; Tyr Phe (F) Tyr; Met; Leu Pro (P) Ala Ser (S) Thr Thr (T)
Ser Trp (W Tyr; Phe Tyr (Y) Trp; Phe Val (V) Ile; Leu 10048]In

addi tion, Wb@ﬁgﬂ@jﬂ,ﬁkl Il in this art recogni ze that, i pcgesRSH02333
single am no acid substitutions in non-essential regions of a

pol ypeptide do not substantially alter biological activity. See,

e.g., Watson et at (1987) Nbl ecul ar Bi 8l ogy of the Gene, The

Benj am n/ Cynm ngs Pub. | 224 (4th Edltloné %g 49ghe phr ase
"consi sts é@%’@?ﬁ‘? meltifmoia““boﬂ fragments oF Bnd3pd 9 binding fragmnt relers g e parion af |

of ' or "conrgil$lehtt aniboey) gimtly tefanfiged Sindmg dr vdMably gptuatithdrdd® Examples of
RPN A R
el enents, ahtitsidies; saigleathaid iahtiRae mbletadsle. g, ichﬁrﬂartdhﬁ‘ufﬁ@@ehﬁedmebcﬁﬂe nt s,
L1t 00 ol £ ARG 1%, 295 € BT PEORELILER OL L By
exanpl e, a 1btadiite g-23pTP dlitclotyhativiyo Refaitty, @ bhding |ﬁagrhgnt of desivative irdtaiah
o0 71 ERRYINE o) 1, 55 M o20CHEoTRER AR AL B
not mat er i ahtilitoaf fctieity, tltt@ugl oy dirding Sragrhertt lnéth bufficientg ffodypoerad the desired
biological effect will be useful. It is also intended that a IL-23p19 binding fragment can
include variants having conservative amino acid substitutions that do not substantially alter
its biologic activity.
[0035] The term "monoclonal antibody", as used herein, refers to an antibody
obtained from a population of substantially homogeneous antibodies, i.e., the individual
antibodies comprising the population are identical except for possible naturaily occurring
mutations that may be present in minor amounts. Monoclonal antibodies are highly
specific, being directed against a single antigenic epitope. In contrast, conventional
(polyclonal) antibody preparations typically include a2 multitude of antibodies directed
against (or specific for) different epitopes. The modifier "monoclonal” indicates the
character of the antibody as being obtained from a substantially homogeneous population of
antibodies, and is not to be construed as requiring production of the antibody by any
particular method. For example, the monoclonal antibodies to be used in accordance with
the present invention may be made by the hybridoma method first described by Kohler ef al.
(1975) Nature 256: 495, or may be made by recombinant DNA methods (see, e.g., U.S. Pat.
No. 4,816,567). The "monoclonal antibodies" may also be isolated from phage antibody
libraries using the techniques described in Clackson et al. (1991) Nature 352: 624-628 and
Marks et al. (1991) J. Mol. Biol. 222: 581-597, for example.
[0036] The monocional antibodies herein specifically include "chimeric" antibodies
(immunoglobulins) in which a portion of the heavy and/or light chain is 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



14 [0050] "Effecti ve anpbunt" enconpasses an anount sufficient to
aneliorate or prevent a synptomor sign of the nedical condition.
Effective ,50 means an amount sufficient to al [ey;®hosme23ss
facilitatwddgélﬂgg%s An effective anmount for a particular patient or
veterinary subject may vary depending on factors such as the
condition being treated, the overall hHalth of the patient, the

net hod route and dose of administration and the severity of side

af fects. Seeh aetitgpdiet) stlldBg aPdiby exlichit ths @883 Yogigahactivity Y SvRstfmunt can
be the maxi, r.d (o] g i cant side
effects or trggjédsgpéfofr%o 39511{:98:@#?& ﬁgt {']aa%esu 91|Sr?§%1n6§|5§ rovenent of
a di agnost ij@3fAeasur e\ tlomparaatietdgt 1Sl@ylraUUdomgalfm@cmmammanbahn | east
10% more 614!. Blin bEAS LarB it ea‘fsrably
at | east 48%!%%6%&%?%?%?%3%3{%?@@% 0%%%51? pre%aera eg%l | east
60% i deal Ihghwtlazhehlspme@%anmrteonodeanel\gu regions asovaaly jurrd “ﬁ’ihﬁpepﬁde

| deal |y at llhég%('; ) bimgr{tﬁorﬁgggﬁﬁbﬁd?eﬂe%gVﬂﬁgm§oﬂd RS Bdrfain

par amet er (f)y a nor nal Maynard et al.

(1996) A mndﬁwdkmfmmeﬁme@dﬁfﬂmﬁgﬁml Pr actice, Interpharm
Press, Boc on, FhinibEal )cgg,%g 3Rk R Bikird s CaORnfel | i cal
Pr acti ce, rch} PubI A ti_on Ear{t‘%%%]‘ P j m"ru%e colnngl tlson "1 mune
di sor der” araoaqsathe e binding sitephavh &e@gnftwhgmﬁppfam%ﬁsi BAVeh bivalent

i nfl ammat ora}{ngyd§95g953 b,@%@ﬁégbeé‘%é\wﬂmne di sorder or disease. "Inmmune
condition" also refers to infections ersi stent |nfect| ons, and

proliferatil0@tondi t4oised hesqip Hhextgm e rehaip Fifpets seFXhaptisad Bl§edesi s,

i ncl udi ng ipfissal rQffentd dipFiSng AEY caamvea&naﬁﬁsaﬁaﬁmayswhexeadh@aa@@aansby
the i Mmune system_ " Cancerous condjtion cancer,

cancer cel |2 PresgpigP & singlp golupsatdaghain. &ﬁﬁ?fﬁ%@&ﬁ‘é B?lmfgtlgeoﬁm‘?f‘f PIPRISES o h
as dyspl asigiypkde Bhket Bthaied w; b[ndd\lﬁ_stﬁfrﬁﬁi& Whith aiblea (t@isBotoderm e

pat hol ogi caI condl tion where the hol o rin
part, fromdedreg struciure fpsapfigen H‘"ﬂ’ﬂﬁrﬁgf“e?f’r‘?g)r/?é heeﬁ"ztt%{‘%? YY%PJQG%'U on, or
change in agidrvAtbssy @fMoebHNAL ANTEBODIBIINE 1systcembu@aha doofe elhe

i nmmune syst m|n e.g., T ll.s, B cells, nonocytes or

macr ophages P 8t @g 1p\{"é’s‘glﬁlf’ipi:l’gf"%g‘ié?]l?'s (ABCs), dendritic cells,

m crogli a, [N}&O«pel | s, TidKilongelbha antivedits opdin 41y indlodsl campliviel singledsmaigel | s,
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may i sol at l0BNA seq uéﬁc’és%vmf’@ﬁmé ﬁ%‘bd@eaas HbAdLtbeismot a AlarsrabiH f;i:yp
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human B cel | s accor di ng,
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hypervari abl e regi on. Sources for non-human anti bodi es incl ude, but
are not limted to, murine, Lagonorphs (including rabbits), bovine,
and pri mat¥a 20849348he nost part, humani zed anti bodi es 8FEURIAHIH2333
i mrunogl obul ins (recipient antibody) in which hypervariable region
resi dues of the recipient are replaced;py hypervariabl e region

resi dues froma non-human speci es (donor antibody) such as nouse,
rat, rabbi torQ&inNARRMTRNigRAd FYBLEIARMIITGIL S, ﬂgehf,t% RAGHAR i

af f i nity, and capacity. In some instances, Fv framework region (FR)
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per for rranceea@eflotfble gﬂﬂ&k mefle BpRAIGM Cadt 184414 Medtyr, mEmypf.dan; heéasdzetfa;dl s,

see Jones et at (198 Nature 3 522- mann et at
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anti - 1 L- 23 "SREPEo0Y "SSP Hr epar ed by i ntroduci ng appropri at e
nucl eot i de [e0sdhges ibeemtehethmmﬂm camtmelﬂd_es 2$ro@élﬁﬁobﬁldyecﬁ)°dég cetthaby
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changes al t r e ni zed
ot VL o MR, B AL LI R PhArE AR o REERS firfls iR
gl ycosyl at istoneds frozes, depic@8d] inactizatt PalﬁelimafaﬁﬁreEd’@’r@PﬁP%&PMﬁ@l)@% or
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(1989) Sci epfagndddic HRlacHiRi anueé;ﬁme% FofSdt (HdQ oRE ccﬂifa?rﬁrﬁhnplflucle% QR
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His, Lys, dpde ceeuylthamcwléﬁwa%@dﬂww&mw&m thg patpral souga Pl ‘U%?V%&Wa'f”@]étﬁ
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the anti body fused to an epitope tag. O her insertional variants of
the humani zed anti-1L-23 anti body nol ecul e i nclude the fusion to the

site



[ 0093] Yet anot her type of amno acid variant is the substitution of
residues to prow de for greater chemcal stability of the final

humani zed \985@9 For exanple, an asparagine (N reshdiciByotss
changed to reduce %zhe potential for formation of isoaspartate at any
NG sequences within a rodent CDR A simlar problemmay occur at a DG
sequence. Reissner and Aswad (2003) Celd. Mt Life Set 60:1281.

| soaspartate formati on nmay debilitate or conpl etely abrogate binding
of an anti HBRF/It o i t4 necgigesid ialieriegpbly.linkydt sthen {t 2dEEd intod fusstigyal Cl i n.
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screened to ensure hée substitutions do not decrease |L-23

bi ndi ng af fipeitely trprslalinm Geagellh eerably dinked” pooodhatite R 4 seaem%ﬁsm&m es

encodi g amnRes ACEhHSRAY ARE; 6h maeasaefése%toﬂue@ai 26figldus 4 i%l?@a@lnfg' c
anti body are prepared hy a variety of nethods known in the art. These

met hods” i ndfagetiowgyen 8?]@“%5tdolq°hli‘at"%ﬂ’ hegontigappsalinking jsasspmplished iy a
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including | , A an Preferab the antibody is an
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1 gG3, and Isg@%ce\(abmaﬁe%u@ﬁdsbb&xe kp1diSRIY RAGIMIIE ThE §'Permal ARRbAdEOf
The humani zed ant j body i se sequences. from.nore tha S
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S eﬂuencgs bt&;@Wé@ﬁ@Rﬂh%e@@@eﬁ ,8pkclicaNW bdguéiets frdnt otal geribﬁa&dDND(, and
achnl eve \'/
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descri bed tfa 6’8’8‘#‘3%& i°§ uarﬁ%@fsctﬂo{gg@e@f pg ﬁfeqiff‘fﬁf%etéaﬁeebe
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29 light chain variable domain conprises residues 1-108 of that
sequence. Three versions of the humani zed heavy chain 13B8 sequence

(Wi th yl cpassRREs«sL0i ons) are provided at SEQ | D NOs: pbr/@saoadish2ishe
heavy chain vari abl e domain conprises residues 1-116 of those

sequences. The | 3B8 heavy chains variants are illustrated at Table
2, with differences fromthe parental Eequence noted in bold. The Met

(M was nodified to Lysach) to avoid the potentlal for oxidati on of
the resi dud®®9l i nachs ured hesgindhe tEpE S5TRLITE SRRy eICT HIETE B & STRIERE

AQ CLQ for uhebrdrEed SnnfunbIBbua DT beq@dncésRcliling RldeftlRly, %ﬁﬂb@ﬁﬁ&hdﬂabh

t he human gernjine sequence fron1the uman fr nevvorgla q ﬁéf

humani ze t EMHTESIRYERFSS: Ty Sutablesqprcs, ei%‘ﬁ@e%ﬁ@%? Elf ‘é?g? g“body
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si gplhy sub&trr:ﬂ BkihiDi@adebEf tﬁ@?ﬁf&iﬁhatd’s@dﬁ&ial BstithieoshHGIRRSMbink @eririlige | | ght

an eavy chain sequences fo umani zed 1 .oVi (e | D. NGs:

T ana 6 FhiEMed By B een i PP Rery L Ciateeos af B3P Mt boay

chalns mnthhﬁﬁﬁﬁshaﬂnagimsgh honol ogy with the CDRs of antibody 13BS,

cl one on.the heavy chai.n.and c | and .21D1 .on
The 1 Cant dRth | AT A DR R fone BEF sision r R S
I ndependentdr ysshysraunpizsig a@v’raﬁgeghﬁotampgaaambmm mghdmnm@&a tlereémithae. g. at

Exarrpl e 2. Eé%%tga%&ﬁ%a rpgeor rHPnolgling agent ’ananEI)eRgomparedltlo Eonlt rslar?irﬂlteg WQhoumx

singl e seq
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 90% 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 60% or less, typically 55% or less,
usually 50% or less, more usually 45% or less, most uéually 40% or less, preferably 35% or
less, more preferably 30% or less, still more preferably 25% or less, and most preferably less
than 25%. Activation is achieved when the activity value relative to the control is about
110%, generally at least 120%, more generally at least 140%, more generally at least 160%,
often at least 180%, more ofien 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.

[0062] 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 Itzkowitz (2002) Med.



di scl osed herein (SEQ I D NGOs: 15-46), in which the variant conprises
l, 2, 3, 4, 5 6, 7, 8 9, 10 or nore conservative am no acid
substituti B%tﬁsﬁbﬁﬁi ve to the disclosed sequence, as depgiRggh2ss1 NY
the data of Table 1. [0103] Al so contenpl ated are chineric anti bodi es.
As noted above, typical chinmeric antibodies conprise a portion of the
heavy and/or |ight chain identical with& or honol ogous to,

correspondi ng sequences in antibodies derived froma particular
speci es or @l ok dy. $6148704P%; |Q§@dyarxd Matkowyisel (2002 atygu. diev. Senenigs Bum.

whil e the rgpmi BI6{.184. philg, &Qﬁg Gl 62488k, QBhninkdvik G SKGRIPI0BgOUS
to correspondin cluences i n anti’bodi’es deri'ved from anot her species
or 30 bel &rgi’m‘g’t’t% Arid3H2)- ant | body cl ass or subclass, as well as

fragments ofgoggch an o, ¥ e Rbbtrol a0
bi ol ogi cal ggﬁ’w ty. Ahg@bﬁ%ﬁﬁﬂblh&m g%mtu?%’ %l(' dml\/ltg)i??sgggn et yaI

(1984) Pr oc30%gftthe yaiel or ksy, mosypreferably36%.- 0@8@5%@2@%5@ gt Hreferably

anti bodi es fpgomhSQnHSIE Halss | Genk Qﬁ@x%ﬁﬂitnt EEPaEth\QGl&n BRe£PHOShE LRSI,
As used herein, the term" |spe0|¥

iC antl%@?{ refers to an anti od
typically apfﬁ%ﬁh’é’lablﬁ%%t“éﬂﬂm%éwmmlxﬁp?f@ PsfasbbiRy leap deur fimes e sentpobancy;
| east two dllnBJt9fe%%blﬁﬂdaﬂ@0'tﬁe?@x’e%&ﬁ@a§ e.g., I1L-23p19 and 1-17. In
one enbodi rrent t he eg opes are fromthe sarre antigen. |n another

embodi ment , 0088 epi t apleeufer dyfefipgs "d?ﬁ’f%ﬁ%‘ﬁf“%ﬁt"?%ﬁlé’ wRgHLRRES £ or

meki ng bi spr&ithdnC 0xik] tpﬂ@ungses@men K RDMANd PreteriBlydéds thalf QDX 8@ Bolecules
bi specific a t| b di es (F:rﬁ?] e produced I’E()‘,Onbl nant | r5| ng I he
co- expr essi BAY Bitigs o HespdBeresme ﬁ@awsc%%ﬁnﬁ/wéﬁes OREPTT AP

gee e. ]9 Mntasﬁ@ddﬂ ifdrgaalc cgﬁag&&ht N@tegﬁles &Qﬁnsxﬁ@a?raaﬂ?cnr& ‘ﬁtgih[l@hth\ﬂ&i Y,

i specific anti i es.can he prepayed usin cal linka

o o7 B el el aerrR RS, PR B S e e AL el Pr A Pl G TR

i ncl ude bi spechd hae pertmhﬂdtys ctlisagaeniceptithice dega@non Iabdlessguertoehmaa;a
(1993) Proc. Natl. glf sci . USA 90: 3 #g Gruber et al .. (1994)J.
| nrunoL 152"B§J6'§resf?51f% T R8O I S BB Y PSR SEC |pf’? FENL - Const ant
domai ns rrayarinbochgsmddﬁdqmas, :ish&lliamsraail meeculd toxinchrd/iebenitedi Baese. pr Castaded

herein. For i ody (or
fragnent) o‘fﬁéﬁﬁg} B(radézéeenﬁtBa?pﬁ{’/ 1] ?ﬁm%r gbf%#ﬁﬁ%}?@ al't e(?md]5 gf fector
functi ons, éiorvefawy 7¢é1 B&T-ﬁmcbn@ﬂ%ﬂ)tf\fadmewhn@tlﬁel% 1-h256; ApGioleraylobel dhsed.
Al though Ig %%FP%H Q.?epzr Q)ﬂ 1d§zof Monfa%g eh | (f20d2 Eﬁrraplgirﬁiobeseé hestor

functi ons, as co enent activation an endent

cel lul ar cyl’é’?o&@felillg%ﬂs 8@5&&99&(},Nﬂﬁlﬁﬂfésguﬂa@lﬁ-‘r?oﬁ%b‘éat@@@503%12@031)&'03&?’1'

uses of thejgm 5@0@1)3 uldipsba ol fsienges an g constant domain, for
exanpl e, used. V. Biologi ‘cal Activity of Humanized Anti IL- 23

[ 0106] Ant i bé@ﬁ%s hav i $rycifierdly? priiselegtively' Sbingss Whenepiermi deie hespdreseniar,

bei ng desi r alibgdy/dArigen S BRRE BRHing Phil, inkicakSa ama,hgdqynoa%daes SSdrpanne
for inhibitory biologic activity in vitro or_suitable bindin

affinity. Tof Bepresnacefaltherisin b kederegsagouhpapylation eftpeoteips 408 ﬁ@e{galﬂolﬁaﬁsan
1-23 (i.e. the, @ls ®ypiidichndiiRth HYcifidl 1aid BYo Qf:arhéiﬁﬁli'&slitor(a%d@ocs
t hose that bl cng bi ndr, g of the cytolcipne to its rece %g) 3 routine
cross- bl oc m& 452 5el e sraovpihige é%fe?cinﬁéffs‘?“h‘%\?ﬁa | g Sed herein, an

II:ABO?,(AISJSQ\S() MANNbIALs sAiDlothindRbédifikatiipfolqiolypatiae a&:@frymg Rgiveakdqamicarid tiavi d
ane

Ant.i bodies .th t bind t
epi tope ar etasf ﬁeﬁv??)d?’épwé%twr%?@“fi?f OBHSInES %Vgue“ﬁﬁ?ﬁhé?pleaﬂim oes not
cross- bl oc kblﬂgtoﬁ}fiﬁtbllﬁﬁ)liblﬁﬁgbﬂhb kdl?uaﬁeesmaaaplw Hot ?dm@le axaehnpcr@ehazel y t hef
sane epitope smecross cking may.r t..from. st 53 e o
ant i body bi FREFH ]B)ngﬁfcﬁad%? &h%%%p%ﬂ“gﬁgéb lgd’bﬂy%“sd B :Fgﬁg' ! rcp%ven
near by non- oﬂmrzﬁamj:mngule;mtbmﬁe&sothér@]&ﬁ]@,%gged ptatemsel y, epi tope
mappi ng, as de
370" 1386- 13851; a0  ba b aPPOh T L B R e AR bR
bi nds an epbtampehlmfdy,ldﬁt}ercemEmplawdi anathné bigdsin s mgigan vty engEnigy, t’l’latassat




determ ned by structural nethods, such as X-ray crystal structure
determ nation (e.g., W2005/044853), nol ecul ar nodeling and nucl ear
magnetic NMR) spectroscopy, including NVR d

the I'l1-D e\g'?:%glﬁggﬁ%ét es of labile am de hydrogens in | ﬁ:?@@v{\]hﬁszi?ldz?ﬁe
and when bound in a conplex with an anti body of interest (Zinn-Justin
et aL (1992) Biochem stry 31:11335-113W/; Zinn-Justin et aL (1993)

Bi ochem stry 32:6884-6891). [0110]Wth regard to X-ray

cryst al | ogrestyo fold geated, bm&mblmlmﬂwnbmeawmmm@@bw n{:}e@h%ﬂ @Fnest he

known net h 4, | ogr.
D50: 339- 35 tem &eﬁ'gséﬁye?eiébg’big kl?ugrﬁg?m%% Q}Ta‘)&ﬁ@ﬁ}”@’)mq. ncl udi ng
m cr obat ch a(‘@egs Iz pedamed tRbim@tt Fh@@nwoeéy 511&1@69 ar iy thtangyeaty thifop
vapor diff X 3 32
(1676) 3, B o S e aRd d aryer e (e o
desirabl e tiyalys Bioghent 40B2H-BPepar at i on haV| ng a concentrati on of at
| east aboutjede70/ M. ANH DRSS MR N gxlﬂglldhon]r&u r}q?teﬁte r@@?%tnag.\galgg/ .
Crystalli zatl on, may be best dchieved In a precipitant sol ution

cont ai ni ng SpBhsfispeEsitsehas suppirsLIT MEIOBe20 IHHONY PPCRsCa B BHRIIFEISERST AP
wei ght rangﬂe@%uﬁaB@ﬂ&r@QWrr@sQ&@et&rﬁ.@l@hﬁbdlﬁﬁm?g nkheontlagf €rabl y about
5000 to abqut 7000 Da, nore preferably abo 000 Da, with

concentr at |1’BH§‘“?SHPF§F%°PW@HT‘W“%%GPE§ about 30% (W v). It may al so

be desir abl[@udsp i ncl Mﬁu@os@ﬁ;ﬁégﬁwag%ﬁéb’Hﬁdn@&pﬁﬁ%ﬂfe dnfgsgor gl ycerol at
a concentration ranging from about 0.5%to about 20% A suitable

salt, such HE“’%%?G‘?HH’F“S%HYSO?% vged herqin are dhrapmtics }"&‘éf%‘fse% BAPIRPSLPRIEFRE ray
al so be de&herxaiglt@mhmntohprewne@dnmrﬁ ke iSRAUAL byRRm. grﬂm@aﬁ&y)ﬂr@ uledto

concentration r m about 1 niV t abo t 1000

v oo pi ¢ antorven e Btoniod TP RSrL LT S5 FRRO #- PR AEBU MPTORER about
10. 0, of t enivkcmd/abiaultie t?eaﬂlehﬁof&uﬁlmrﬁur@ dlsp*deﬁor(ﬁaseﬁﬂematfatm&wfﬂfeﬂy &
useful in th reci pitant n var known in the
orc: scopedn R ReisR ke FemArR R e S Bk REROTh: 1 o

_ed. , (1994)en@pmianges, ulVeratli\ag:phtNemMplelsclelﬁm)nmhmsnasﬁpmafmdruguﬁzﬁ bes
IC)pflls'l[Jg_les m;lasa{'ledl R four{grngu%se d%%c%?tgﬁ'c c?zto?zrét&ﬁ:% eanl'\ng %ws mclué:m$ ﬁl&ﬁ)ﬁlca

4C, 8C and I@S}ébnselimtilﬂ&mnt DM@@DShrdtuggewngloysnraﬁ@p}mays bthersdrugsi ledud.lsg ng
wel | - known ' ng
conputer so ?%A’gl}'{heeq-lso% %éa%%{%%ﬁ]{ﬁ} iﬁ&wve@{fggﬂe éslf%%l ;tfblrrl but ed
by Mol ecul anrulplpsdlaesisoimsparticnlar, theqipbodie of the praetat rhve&hgfoméﬂeﬁdwm%@ﬁ
Met h. EnzynmRtontdibtich wiltta ndw o138 om%ﬁﬂfbindﬁ% tem—ﬁgesther ademdmBE ess;

U. S. Patent Application Publication No (5) 014194 and BUSTER
(Bricogne (CPPEX8¥EsActa Cryst. D49: 37-60; Bri cogne (1997) Met h. Enzynot
276A 361- 4\3}3@ 9?3”er“Aﬁﬁtﬁ%ﬁﬁﬁmat&?%gentsRQY‘%ﬁlmtﬁBﬁ{aton( 400)is Aeta 1y st .
D56: 1313-1323) 0112] Addi tional anti bodies bindjng to the sane

epi t ope as fﬁﬁesﬁh‘tqoﬂtﬁﬁ‘%"éﬁl apdheonpiEaidH therapguies-i %ﬁo‘rﬁi&f}%ém%‘b‘iaasl ned, for

exanpl e, byco&%ﬁ&&uagrequgmat aeﬁlﬁgseme&eﬂlsagahdmbnd ;meaﬁecf@mrmyrwl ng
i nmuni zati on of _an ani tide

to the epitagpe,
conpri si ng ﬂérep?lazgqﬁléhtswdmfﬁawdPEthgglﬂ&b%F?egFﬁ@wpﬁ@ I%f% "@E sdiiionte.
Ant i bodi es subtads: lsysndnre Qasei@is SAMEN G 61334 v@md) Omﬂ Mmhis' (infarentgiat ed

to exhibit | m I bi ql ogi cal activitjies,, suc ockin ece
bi ndi ng, a §Ff‘f”%ﬂ BRalse s upd SEIB‘H‘F’FIP’ﬁ‘é‘ﬁeaby‘ﬁ?'ﬂﬂﬁtﬁyocﬂgqlg g{?s of
the anti bOCHsQ&eurﬁzﬁid&‘llﬂdﬁts (dnedhye mﬂafnhrﬂatéryeﬁhr(t& ogcurfﬁxcgrmmimﬁnﬂoihm&aa)of may

be determ ned, usin ard nal . Pr f danlbodles
are those ?E‘F@%F’%&F”ﬁ% 1?‘1?5“}53]% iSPrae V&ﬁﬂ?@“%‘?t nﬂ%"raemf'ﬁune
about 1x10- serterplﬁm‘cﬁdha,tﬂjygrm syfdremé (vanizhitsotdet thdt cBus8y drpreyes apd edrgr abl y
33 no nore th r} about |x10-9; and nost preferably no nore than about
| x10-1 or EVEN™ x10-11 M 101141The anti bodi es and fragnents thereof
useful in the present conpositions and nethods are biologically




34 VI . Pharnmaceutical Conpositions [0116] To prepare pharmaceutical or
sterile conpositions including IL-23p19 antibody, the cytolcine

anal ogue Qo AMkAls, antibody thereto, or nucleic acid Lpgr8RhswI28:3
adm xed wi tﬂ a pharmaceutically acceptable carrier or excipient. See,
e.g., Rem ngton's Pharmaceutical Sciences and U.S. Pharnmacopei a:

Nat i onal Fornmul ary, Mack Publishing Co&pany, Easton, PA (1984).
[0117] Formul ati ons of therapeutic and di agnostic agents may be
prepar ed byl0#ilki ng viNarkstgbigelianti-dnflapariatopy drogsepallyl Bbbraiateil r NSAIDs, are
eXCi i ent s arll v ARhkdse hiiplrBrid 448 af R Runtofy e %gﬁlaaﬁag@q BONIES S,

slurries, agueous so tion& or susEenm ons. man et al.
(2001) Goodnfiammatign.Gihie team "nen-stereidell &rtﬁ@deld@gmah tiBsasdragsdfomn steroids,

Ther apeut i ' Enam ) t

The Sci encg%é%%% actaﬁglgdo %hggﬁg@e&% hapl ncotla(t? efcgﬁﬁ(flb dﬁ@%&% ot

W I ki ns, Nawflamspatory pption ANSATRY ar%\aenﬂ@@ﬂ@dl):atec&fsggy sympiomaticathef pfthe
Dosage For %Ilov?é%@o%ﬁfwﬁsl r%ﬂateﬁtahmboé&aﬁﬁlns DeittShato)¥rthrbh SRES @B

et al. (eds Phar naceuti cal sage Forms: Tlablets, Marcel
Dekker, %‘W@rsﬁﬁWYb%S poriaticeayris, &%emﬁww}rﬁ@é‘w%éﬂwsmg%@a
Fornms: Di Sﬁﬁé't%%h§}5§ﬂe%; hdyBdca€hndRiklea, oE%perMﬁ!'e E@iﬁ ﬁf@to&@édﬁ%é%a@h due
(2000) Excipient Toxicity and Safety, rcel nc New Yor k,
NY. 101181ToXflampptionrd Hswe dpw PEeE RrREER3) colfc t%@ht“ﬂﬁ%%ﬁhcylates
conposi t i onglyalRshiid d&i@tzesrﬂar@idﬂf&cm (Dré¥eds) MArDiahth@Rilivhdids (BRamic acids),

I Mmunosuppr essi ve agent Ei determ ned by standard pharnmaceuti cal
procedur es FHEEIPEUPT Weberinental animals, e.g., for
determ ni ng the LD50 (the dose | et hal to 50% of the popul at | on) and
the ED50 (t g;s therapeutically effective in 50% of the

popul at i on). de ratio between toxic and therapeutic effects is
t he therape[lm]lq: mdeme@aacntﬁnmaﬁbntmovedepemeﬁd austi- 1 s ahabddeasa]fld ilsla58 to
ED50. Anti itin era are preferre
The data. oBParR Tt BArTIESs: Rl BoUEelfR SRR En nal st ud: es
can be used0d7z] f or muAatnbeg oficytekigps hafe adals gtbe paiiolepyer repalhoﬁh'anrolo“g'hel

d f h I f

ciroul at i ngt CRlsEa P el TnotF e imieomertpint alel bR Ete g5 no
toxicity. TsttlEUb\OBa@aon(ﬁwwiFthbtnnmsstoha@d withgsltgpelatsingMapesyiditse!
dosage for %3@3?)@% 1ehdMs 4 R84 %cE‘QJHI Q?@%W&l‘%’hfw 8lsbSek. 1L-

[0119] The i s ration i s not I mportant.
Sui t abl e roatpbs, Ibﬂbadmnﬁwwfoarmngmqvﬁlyfactroobetekéiliﬁﬂ-betalﬂ pley atide orAdlS;

rectal, traameRSdlseasdand Riz%&HeP?hmé%"ﬁHo%&ﬁa%& LR (2@%5 E:E}:t 8‘%;%9::01

delivery, including I ntramuscular, i1ntradermal, subcutanéo

i nt r anedul | #¢3p215d9; ééftfﬁbﬁ%dMEFé( Ron) J. é@“f'io@tf?%fphé%&ﬁ -238; Heseka et al. (2002)

intraventri @»&@Je,zolzeﬁfzayeﬂ@m]pha - [ U - &%%aimerfb:raﬁfgﬁﬁaﬁ Bhnd HQE? appear
intraocul ar ‘i njections. Admnistfration of antibody used in

phar maceut i te Modplateysespense IPraR isclpmps.atee e Kaswlasst cﬁdéi%l?ﬁ Strofe 381%%% nt

i nvention C’ﬁh’@ 18 et a35(2@(ﬂ') 171 88 r S A 1@6\534@ %éﬁu@f erﬁemmmt:émga@hhmy&
such as oral Fgestl on, inhal ation, i cation or cuganeous

eubcut aneoUEGH s assoaiiet BitBALS. [?éer"élﬁf“b?“&IR"“ISWt“r@%Prlﬂ Npiuzg 2:34)6-81

i ntravenousjodTy) ect i OmflaihAdE8] IeRlishadedd, Yo, Qflﬁn’@ﬁiéea@é’fﬁ!o@iaﬁ{reﬁd’ohhﬂ@ehac
antibody in_.a |oc than system ¢ or, exa

i nj ection odrlsef‘?‘?e"”gﬁ’f“i Eftl;li?r‘"ﬁ { patems ?Wfﬁl%{%r?ﬁﬁqftﬂ?edmflggysﬁw and By

pat hogen- i neukads. | 1S eRinpld) Bk tsRHided:8 i 3bciaFIWRERREAIT0N 2 aﬁlf msl, Willed
depot or sustai ned rel ease, for nul ation. Furthernpre, one

adni ni st er ttWéataﬁﬁ?lwawsma&dtvaﬁligmr@aed&mgﬂda F“i‘i‘éfays%%%ﬁf’wfhof?m"

te>< armlt e, | nbe@a dTGFQél&)”ﬁ-@péelﬁéészwﬁ By &sd lh@fsas@rmem § HiScadd tind RGN tive
argeti ng,

g arthritic ]aint pat oenlnduced EIOI’I
char act er i z&4t%H eFrﬁﬁJrFGB%fﬁlﬁ’c@QP&g/N”Tﬁégq“f %gc%gé] % Bgemg qu%ﬁ” " to
and taken upoEe et Ry Ghyuldy. 3t32e-538;fBHag bad (1 9995 onunbD R 1 8l ®cIo7Ng an



36 animal targeted for treatnment (e.g. a hunmani zed anti body for
treatment of human subjects), thereby m nim zing any imune response
to the reaggnlu1if323] Anti bodi es, anti body fragnments, apgysyhHkhags
can be provided by continuous infusion, or by doses at intervals of,
e.g., one day, 1-7 tines per week, one week, two weeks, nonthly,

bi monthly, etc. Doses may be prOV|ded ?htravenously, subcutaneously,
topically, orall nasally, rectal %P i ntramuscul ar, intracerebrally,

i ntraspi naI}FVa“%¥198§/) Nemtiziehts Mer. 33:341a948; Greep GO TB‘?B‘f"é@éFﬂ PE&-Hle

i nvol vi ng trhmmﬂmk) zdeapsﬁipu Mesead: ﬁ%%%)ﬂoﬁ’@iﬁan@‘?&hﬁ%2@'igﬂéxﬁEﬁgﬁnt
undesi r abl | east

| ]
00| | o7 ke Mod i feelsBoArof gt 00 il Iy IRE Med SRR, Nl ekl g
0.2 my/ kg, Q0@)s&higL Gas:@eﬂa/okgmmlmiakﬁmew (zgéjs)g;wmssrw kg body

wei ght or See, Yang c/ at, (200
349: 427- 434, 6’%& old %f%?t‘eﬂ‘(ﬁEbe‘E hjerpd \*—EPF&E%‘%PI%# g%ml‘é‘é’zl’v%gbg’b“ﬁ'
et alL (199%ee Parhdkus 4] (2008 N 1IR5MES. 15@5}5@1 .47 1boptordb 6 coriféxt dfgl 4l ER®I

of o aral | PORELAR SR SR IR 4 1998 P el At (51 ARGl

pr oduct, orzsar}galmﬁ uﬁ;bl&ﬁﬂe@@d a critiSalgbmetit ficheingBnflasmaitoty baﬂelaliﬁo'tdaﬂdy or

polypeptld / asi 124 herein, bit" or
"treat" or “Pp %&ﬁéfﬁmﬁ ngﬁ 8 ﬁgs 69 ﬁ}) @iﬁ(}ﬁfncﬁ)éo %’F%?)Q@Pf “of the

synpt ons asg:l aﬁ@dnmet-hldauism:mm rsmdpl fonadithet thy gepafdn Tg2IR wadtighdy

i mmunopat ho duct | in the severity

that wili ogrsgog?éteeaggé’g%?hnds ey o op. “The T er e e ’?Lmﬁé‘%ﬁﬁbé‘ﬁ)ég‘%mgg

anel i orati rﬂgowprgtectmg aamm@ﬂmdcsbdsedms ganptiveassos tienutcofimmm pmier bielogicdd or

pat hogen- i |t

gt oms, A o &R DORRbA): O 1R 5 A S, B6EH 3R

such synpt onesptoTbig promisieg @@pw@rdew@!e@ptﬁatapm‘ommﬂolh@ata& IBBsult has

been conf er@ 0“ a Mﬂ!{r&ﬁ?}h (e SHObARE s, %o%té‘h%“ss%éﬂé Bﬁ;h@eﬁaﬁ\rﬁ

pat hogen-in |mTunopat | ogy di seas fom or wt
pot enti al tdasqy@mheb sigylahimanugp SE'éa@eeSOt#m%@ur%?tbémkaqe@h@B] mevigesiahibitien ef n,

the term "thH&aeaR[H rﬁ&ﬁétéﬁ 1%Jmﬁﬁ§t6r¥@15§ﬁ9{'§' rWithoﬁ’tr comﬁf'l;i@é:ﬂﬂ: N5t ﬁ'm‘i)tymﬁght
refers to an anpunt of speci f bi ndi ng cC oun %
an

and ant i bodystepifatfeeiioan WW%‘B@P %S}E’P@ﬁ%heﬁ? the W%@%PWH%SF%W‘%W‘

addi tional hHhehaReNbbhelRRent, ¢iBhds §ifdabe, Iﬂde?ﬁﬁ%ol% rﬁéﬂi’daﬁﬁ& artSitis,
effective to prevent or aneliorate the_autoinmun i sease_or

pat hogen- i rRSGTHE RN Rty Psiag %eﬁbé%&nuﬁtg@aéwvﬂsc6%89@%% or

]Ehe Er ogr efs&meiaor@twlt&l@ pﬂbﬁ&ﬁﬁiﬂb}n& E‘hﬂaﬁaeweldé@kde}séf €4 f Qtder M1 doseI _
urther refers to at . anount t he Su | O, resu I N

e o at § g eSieE S Fuliole sBEroRan o THEL o i SHEn ARG 1

amel i or at i o iathebdreriosd disoddets ARt ahd mamdbldvifg publisted PCTapE&stons WO

Conai £1 on. TR R PUEBL RS KR af vELT U852 i oo

adm ni st er efihdalsoivareamenheftidpeiond, mluding efrbeic frifeetionk) seh acaetesalf 0 t hat

i ngredi ent alc%gact VY’1Vlr la};l)&)hl cilmfe n‘é‘nsco”b' nation, a therapeutically
effective do%e teters s conb anobunt s of the active ingredients

t hat resul t[0DT]t he t Tﬁhaenﬂﬁeuiiumu oéﬂf BCik p mmerruémeamm chiagt émely of n

conbi nati o seria [ I t aneo ctive un f
o npout | chegafipo s faskineS [ dRpl e Ta0bp el St TR el
usual ly by }&ﬂmdse&sxbd 20BoC mrdai) evieldnyupaip- do@ﬁ-ﬁbwﬁb@ubgﬁ% 4rielie@s are

P L B S S el A

t her apeut i cIoa;gﬂrthqy cenIget, pamllelytebctesl The shca*nB-lCtiom/qonsdcsrthn auinparallel B and C

tcﬂgma)_;[‘ Per gglgetl%ésc TﬁQS I{%s’ul&unqt f B[ 5% jsa nze?‘ng:» r?&lza%dp l?mtggﬁe% én%?%ﬁmﬁl

's The Phar frmdp bﬁgrtcckaies Bad testhof cofhate wpeptrirs theugh Otrds cenbervedip@opaa-(dtiell] |




101291Anti bodi es of the present invention may be produced by any

met hod known in the art. In one enbodi nent, antibodies are expressed
in manmal i 26?1?;/163'3 ct cells in culture, such as chi negerNMEB/fhsas
ovary ( ) I's uman enbryoni ¢ ki dney (HEK) 293 cells, nouse
nyel oma NSO cel |l s, baby hanster kidney (BHK) cells, Spodopt era

frugi perda ovarian (Sf9) cells. In oneZ®knbodi ment, antibodies
secreted fromCHO cells are recovered and purified by standard

chr omat ogr dptiddinratrnnd Heal dH0BLEMPGY I HP3A7-28 H)i bbe IR SHuw{ dnteragh) with
exchange, hyds QRAGRI Eoehidt SHAREOBm %@omﬁé{&%ﬁgﬁd@ﬁg b&gpxah rwmtesaa@@l@my

Resul ting antibodies are concentrated and stored mM sodi um
acetat e, pHnsgcdl theiBetbpnt fisolomnea cemmledyitetie p4Qwémawm§bmS@§ewmtIhe

present i neNtas ABe@hRvE, ﬂgm%w be%ss%cre@@%qlmen 8s 4 ReerdBhBRds
descri bed in W2005/ 04039 rie g vectors encodi nq t he i ndi vi dual

light or hePRfinanhis falegfl-gh Seht mghn ehef-eviake Thp e iuRRr FBRRIRTSEMPIRY o

different yepstdbanhahe: Gehl-5 mg}agconagté f)ﬁfv@ menm&ts bP@e tamraﬁgaaam‘g éd3ftor
yeast Pichia pastoris yeast haploid | s.are optiona

conpl ement SFEEEQHF Bafl- lzr‘tﬁ]‘é“‘f PLGYIOKBER e %&&SB?C&*%&% (%9&4% %@am

then be mateeg), @nprbme%etm-lgkyﬁﬂmﬁlsmrand.ﬂma@t cell capable of
produci ng both the heavy and t he ‘Iélihaght cgal ns. The cg%npl oid strain is

then abl e tl8%kcret If‘ﬂéht?i?qt?e%{’élg basis o Henaiain ogeane{rereRiet fegrgmtion
anti bodyd i{caee ﬂﬁ{wﬁl'that/:ﬂthevxghﬁﬁgéhr@d% dfﬁ‘r‘b&ﬁrﬁsuﬂﬁceﬁﬁ‘ﬁbin‘é@m&bﬂﬁaﬁ&n St&ﬂ’tohmﬂ;e—
optim ze or e sing. vectors Wt | nt ¢o unber,
051 ng. ¢ 1 andBRPIE PO b TRy BPQF Trirar BAemUERERGE RS OB 8Ll ng
expr essi on duseesdiafthtCictd resifueO forhie Sn elergétit) ot span icthé pstnte@lfmé bmmeg
genes encodl 01311l n. one . enbodi

Deepect 1 ve haS" Theeman gt EiTARs gredoirad uf PRgRE PR B riotin-
ant i - | L- 23 pt&eiamiterdboehasdedrt threned drei © gmcta:lnél epiwbriel Cllie@djnitm oBthe nttarmiun:ed

'O][‘t gnge?r:l:. %{eﬁéecln&g%ﬁ Sée&ﬁg‘}yj%t nétq enﬁggét% {Péy ﬂ?&kﬁgﬁa}]é?ﬁpﬁﬁ&y&} ns
library of df&plfmcdoseéa;stopsstqfagm aud regepttirf Denaéemtmutmemng stugise have shown
expr essing tl?de%&t g&%ﬁ&%#@&a@/m‘éﬁ%ﬁ%}; the%x?c%oﬁlﬁl BEiR és AbkifaRhe! d
strains can be mated (or fused as spheroplasts uce a series
of di pl oi d ryeeatwrs asehidopbsiie eontarct invalvinsresharaoopolal Sldcwbmmsyclbﬁs

ant i bodi es tﬂ%ﬂiﬂﬁdrﬁ&g aﬁﬁhaﬁ@&rﬁb@ﬁén@b@n&?ﬁékﬁﬁ& cﬂﬁﬁsnaﬁﬂfbtﬂo%épuﬁé bick&ﬂ%
and heavy chains. The ‘conbi nator! al rar ant i bodi'es can t en be
screened t oTTG@P@'PﬁIPh gorhis syreoundeddy a gl of quﬁé“’%ﬁ fdespea dmppyignce for
properties gl QbfySKRetid Q&dxe(s@mﬂcatﬂhaﬁlﬁf'erpn%faﬂ rBletoYﬂnfeQﬁncﬁéﬂa?e’ﬂto & is to

t hose of the original antibodies W2005/ 040395. 0132]In
anot her enb¥Abiive H’EO‘e"aﬁﬁofeﬂb‘me@ﬁ“Q?betdﬁ@e%}“&g@rﬁ‘ssi)%té’ﬂf‘i‘fb‘i’f th contplerra ff

domai n ant |M@Qéeﬁ%u%g@st%&hhﬂ%ﬁl‘c@ﬂtﬁct%fatw%ﬁh @Mirmﬁla/reu@ﬁdramOauﬂa@aawy
are linked in a(ggct‘g(etl e of nol.ecu )Prox mat el ][%ekDa

ar
See, e.g., 'Apdgm R biof gt §f 8FPt%5“r%6‘M’f‘lﬂ D@H‘E BHEne §9TSe
domai n, | ov¢ompleRGhéd stabistizgl whaoes fusictibhal\ehbiksheNbiNRe Rbtptor divBlffaad@agen
terms of ease of nthﬁz_fg stability, and route of adm nistration.
VI, Usesa“fe@%] EMtS“Pidyent i on provi des nethods for using
engi neered anti - 1L- 23 anti bodi es and fragnents thereof for the
treat nent nosi s di sorders and conditi ons,
e.g., of tﬁ@qceﬁfg%f?mﬂ F@‘Oaig% @fng%%g‘b%tsl pheral nervous system and
gast roi nt esjo0T8}l t r aghy sudtsblwvekthodfor gaﬁemtmgmmmchmd aptilidiet erapbé wsed. For
di sorders ] Met.hods Rrovi ed f -
Ui ¢ ple. scTaPBE SerREy m e PR R D Ll O oy el
pr ogr essi vefofvﬁ;pf tht Ehed imearodimeli sreafsgmestihentaf ophy Sithide mrthbd slGingrogaten
(a.k.a. AL Q?n] i
di seases, H’%Pi? aglgdgg?eglzog%ﬁ qEceﬁ)dte a!é‘t]% otﬁ%l?%\ﬁ;{lu H%ir%%r% ogs for
treating nehqosiplatrhmmlzpmna, anf e sy ofonaet orp sumupzatihe wetes.Cui | | ai n- Bane



di agnosi ng inflammatory bowel disorders, e.g., Crohn's disease,

ul cerative colitis, celiac disease, and irritable bowel syndrone.
Provi ded a¥@28t%4d¢s for treating or aneliorating one B?T%%%%W%Wx?he
foll owi ng synptons, aspects, manifestations, or signs of an
inflammat ory bowel disorder: nal absorptj on of food, altered bowel
motility, infection, fever, abdom nal pain, diarrhea, rectal

bl eedi ng, weompht |05}$ﬂy iteMSsofice HﬂiLfBStcEﬁEd 128d asREd inflmbgdili SRS €,
abdom nal nass,

gl hfallure Cgetkl asmtestlnal

conpl i cati @ﬁ%ﬂf@ﬁeﬁ f&gn@t yrean pptd °d¥/=|5ET°Eﬁ gr the g 19 sublpif QE B gempositions
}oer f gr Ftt It Ofand &a@lom%%d 1|@ﬂ=ﬁh i Sueh Iﬂﬁmmclaa@ g%t%%lioﬁhﬁaitﬂﬂww;am@mg h as,
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detection systens (FACS(r)), are available. See, e.g., Ownens et al.
(1994) Flow Cytonetry Principles for dinical Laboratory Practice,
John W1 eywgnghspls; Hoboken, NJ; Gvan (2001) Flow Q/E,@?mgﬂmsm(bgsg,
ed.; WIey-Liss, Hoboken, NI; Shapl ro (2003) Practi cal

Q/torretty John Wl ey and Sons Hoboken, NJ. Fluorescent reagents
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and probes, polypeptides, and antibodies, for use, e.g., as
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non- human \fir¢ducesirede Cabitly &h%. iPaigutyNo. 1.3B8Stlasndddrrpaered (1989 0Prgr. dap! ddad.

f1 e human SHigsilbas. A0, Akl SEGACER. ANACKRRLAS O I d T o

subgr oups and three répresentatives group 43
| GV3. The QaHesng B &l dpE5. dlleeaksé Abgedixiand Med@ex teetplggies.( 2001)
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Experi ment gp@é”gd di j?u cal % ému no englia i’géﬁsoaigﬁﬁméﬂdc?g%n%?&?ew OiiILB
scored hi ghié<sen bgyaisedky immuaiza poigglsivithganipgatss eéthppolypeptide, Sagavanup
VHL. [0148]EhgieYler sﬁﬂ,g%rw& éafmaﬁfoteh@dmo;mal aslueédlésfa?e HrERRA rRkReliass

of VL. The am no acid sequence_of the non-human domai n was

conpar ed t FedeiEshfesiredragtiody: u??%ﬁﬁe YitibRdipr AN awrﬁevweforawfhfeg tgapgpal or
sequences. JERRHE@TOUR. Thesk lohodichaFARBEdics®1I QdualBind &RA G AK | Y& AM
each of four established hunman VL subgroups listed in V. Barbie &

M -P. Lefrand, r@@@gﬁylzyah@smmaowmwdt@umrsxwappmvaepmm;(wew)
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are determ ned, plasm ds encoding the full-1length humani zed anti body
may be generated. Plasm d sequences may be altered using Kunkel

nut agenesi¥0 ¢M8A%EP2 (1985) Proc. Natl. Acad. Sci. US. APglz".Uﬁ%’Q’i/%@f to
change the DNA sequence to the target hunmani zed anti body sequences.

Si mul t aneously, codon optim zation mays9e performed to provide for
potentially optiml expression. [0151] Humani zed forns of other

ant i bodi es 488! oS edaari ARkuben SRISLY H6 bethol s SUARLII NG { he
human franmewor ks, di sclosed for, the humani zed 13B8 anti body, or, by
repeating twrﬁ%@éafiﬁf"é‘- paircsdpraiopihymapntibediesiadydenbitans npt lgpteddk s by
the nmet hodsm_;hns,qlag&ﬁ@l-ﬁmidcmuﬁxgmn@! @vin@URAg blitbted. For 8k nidsgpahiman
framewor ks .di scl osed her ei gﬂas Part 44 of humani zed anti body 1388 is
most appr opiMaRizedaghbodies A dyman Inipyneeleping FEIRIAR SRHROAR IR Whichy 1388,

Exanpl e 3 Dep&vdtiabli Rgidnltesidugaiof thdrebipiehtRressleded bi Bypefaidblefiof feid)esf or
Humani zed Anti-human | L-23 i ng Ki A Technol o yﬁ%}OlSZJﬂ_;he .

DU 11 br 1 urt SRR SAECiEn (RT A R SOp o TS, SHTHRbH OF porpginan primate
anti bodi es Hasingleieaésﬂfieﬁlaﬂcitﬁsiﬁngfﬁrlhg atd Mﬁﬁ%ﬁem&tamwmﬁanﬁ?@m?neh

I nstrunents l.nc Boi.se l.daho, USA. 1Ci A uses e principle of the
Ki netic ExdF8i¥ GR KS9Ns °ﬁ&%8‘8%‘§¥’é‘8‘°§ﬂ%%£éﬂ?ﬁﬁc§aF%%‘PFE?ER?E%‘E% PEEi on
of unconpl éxiedn seeididso dyrthenmereHuxtanizel afibaihds ntag dymprésatdsigess tandre not

anti body-ant i gen,conpl.ex, .The con tration of free tj.body i
reasured by RRgSF G Rk of PR Bl ek SRR AR B Pl g
for a very flutheefefipeantibddyoferfoimmace dfithepiesicidibindogidahacsivits Bodothet d-ddisd by

flowing th ' i - St ' 292_170.
antigen-c ogsfe %g)ln%gaérz ? {1 Eﬁgg@%?art%géée%ﬁl}nﬁg’ $$§%%gg1 le(%l'%%ggﬁé%ﬁgr%’t%%37[)99
t he i nst r urmsdPreatn €198RBCyz.deb. Sk PiduBdBri%of t ware. Equi l i brium

t ant | cul i . i cal
ol T ow ng LD § OBl tD Pebnft iRy ERRLLE oS0l o BESALC AR e,
bi ndi ng equwtBoshetfab (U Ecldt] N 8L 9 RAPebjliais] af AGS- Pat. Rlaf 4. NOAGP), Law et al.
2. Antib Ody(EgIggeaﬁ %ﬂeﬁeibpmz{ﬁqg i’?l;hcm NP EgA£§§MA19 quyWﬁﬁé%Qtﬁ%pean Patent

antigen-anti co(g)l ex plu ree anti
| nstrunment Ng-ER&I94PE1) nearly related to free antibody concentration.

[0154] 98 migg@n PMVARBtakialsEmieAcodRiA%YE hulhdlizeNOnt A48 bo B8 & REAd

with biotinylated |IL-23 accordi n_g to Sapi dyne "Protocol for coating

PMMVA part i AIYderagieing HIPERPrAK Pudleadide phyasra oo pganized ppti-Gr2hamigadyst ent

|i nker ar mNAJ&bp?epiidsé ebibBS\ch vidiQtsiindhlda! fBflexatapié Sdef@BRY ftdhE Sndlor

conpl ex of nmouse 1L-12p40 and human | L-23pl9. EZ-,FI nk TFP PE%b' otin

(Pierce, CaPsertigsngy r sphstipptignRp "cft)‘e%’l?%“'ﬁ'i“&f}leﬁm“&’t"éﬂl spquenegs shoxfef ng

t o manuf acthid Rimaize® SANMEIGALIbIRS AaPeaitiRitibhibl @letitn, Gddibn, aAl kubstitution
cedures, ar.e_done acco ExA 300

manual [ 0 5B RATHG a0 B TS aETe At DR gragor R dEisede n o

conpet i ti onlebiraddharacta@zaay ,The Aaminbiacih cRmpéshizd nes aler@ogHtenslaiond atoeekses t h

non-1i nked o(f?h%thiu\r{a% izeh a%&b%%x%%odﬁ%uch as changing the number or position of
glycosylation sites.
[0088] A useful method for identification of certain residues or regions of the
humanized anti-IL-23p19 antibody polypeptide that are preferred locations for mutagenesis
is called "alanine scanning mutagenesis," as described by Cunningham and Wells (1989)
Science 244: 1081-1085. Here, a residue or group of target residues are identified (e.g.,
charged residues such as Arg, Asp, His, Lys, and Glu) and replaced by a neutral or
negatively charged amino acid (most preferably alanine or polyalanine) to affect the

interaction of the amino acids with IL-23 antigen. The amino acid residues demonstrating



conprising two disulfide-linked chains, human pl9 (SEQ ID NO 47) and
human p40 (GenBank Accession No. P29460), at a series of

concent r aty}, 1d1§ resul ting sanples, conprising a m ¥E482088/002333
unbound antleg&)gl es and |L-23-bound antibodies, are then flowed over

the rhlL-23 ("elastildne") PMVA particles descrlbed in the preceding
par agraph. The anount of antibody captéfed by the PVMMA particles is
then detected using a fluorescent|y | abel ed secondary anti body.
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Hurranl zed Anti - human - | es Using Bl Acore Technol ogy
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at Exanpl e dpRfsed Rty aﬁeﬁﬁ, 28329 addbSdy VAAkRUre APRhLCHRE 18 BesRedAdtiCRs 1 ON
No. 2007/ 0045315 Briefly, gands (anti-|L-23 mAbs) are i rrm)bl lized

on a Bl Acorl@®p sen’é’(‘ifn"@ﬁ‘i‘i|§°%§?9?@"5§‘F‘3¥‘Fdé‘?’%ﬁeé‘fﬁ“ﬁ’ea ey AsEekur e.

IL-23 is dihstbiRdarigmheRBRngR fRHAHY SRidUeiol PolyBeHiaacSRth Al ia 00 Sdred bt C
constants fOI’ the vari ous Interactions are det erm ne usi ng

Bl Aeval uat i 613U 8 Wall 8 mirasequppcs RggTtoas fstngleor raliiplearmngy "’chi’ere%‘?‘HeEul at ed
di ssoci at i cExampis a5E@AGhA inseflofsah@udeQimbARNIdSnt-H01D8lHTad) ittfan-@vhFes

82,? e:, %’ ﬁ a}[/ Ia%u ign)?fzem%ecte Srrtﬂé alt‘]n%goé))/ ﬁls%ld'?é::?nre%itoper%ggl Lbd‘rl'l %Jns grlxall %aaﬁagts of the
humanized anti-IL-23 antibody molecule include the fusion to the N- or C-terminus of
humanized anti-IL-23 antibody of an enzyme or a polypeptide which increases the serum
half-life of the antibody.

{0090} Another type of variant is an amino acid substitution variant, These variants
have at least one amino acid residue in the humanized anti-IL-23p19 antibody molecule
removed and a different residue inserted in its place. The sites of greatest interest for
substitutional mutagenesis include the hypervariable loops, but FR alterations are also
contemplated.

[0091] Another type of amino acid variant of the antibody alters the original
glycosylation pattern of the antibody. By altering is meant deleting one or more
carbohydrate moieties found in the antibody, and/or adding one or more glycosylation sites
that are not present in the antibody. Glycosylation of antibodies is typically either N-linked
or O-linked. N-linked refers to the attachment of the carbohydrate moiety to the side chain
of an asparagine residue. The tripeptide sequences asparagine-X-serine and asparagine-X-
threonine, where X is any amino acid except proline, are the recognition sequences for
enzymatic attachment of the carbohydrate moiety to the asparagine side chain. Thus, the
presence of either of these tripeptide sequences in a polypeptide creates a potential
glycosylation site. O-linked glycosylation refers to the attachment of one of the sugars N-
acetylgalactosamine, galactose, or xylose to a hydroxyamino acid, most commonly serine or
threonine, although 5-hydroxyproline or 5-hydroxylysine may also be used.

[0092] Addition of glycosylation sites to the antibody is conveniently accomplished

by altering the amino acid sequence such that it contains one or more of the above-described
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Assessnent of Neutralizing Anti-I1L-23 Antibodies [0159] The ability of
a nonocl onal antibody to biologically gpeutralize |IL-23 was assessed
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earlier prepared variant or a non-variant version of humanized anti-IL-23p19 antibody.
[0095] Ordinarily, amino acid sequence variants of the humanized anti-IL-23
antibody will have an amino acid sequence having at least 75% amino acid sequence
identity with the original humanized antibody amino acid sequences of either the heavy or
the light chain more preferably at least 80%, more preferably at least 85%, more preferably
at least 90%, and most preferably at least 95, 98, or 99%. Identity or homology with respect
to this sequence is defined herein as the percentage of amino acid residues in the candidate
sequence that are identical with the humanized anti-IL-23 residues, after aligning the
sequences and infroducing gaps, if necessary, to achieve the maximum percent sequence
identity, and not considering any conservative substitutions as part of the sequence identity.
None of N-terminal, C-terminal, or internal extensions, deletions, or insertions into the

antibody sequence shall be construed as affecting sequence identity or homology.



pM is selected for use in antibody assays. A neutralizing antibody
dose response is also perfornmed using serial 1:3 dilutions (25:50 M

i n bi oassayodRdiisey), [0163]1 C50 val ues are determ ned paiRg & aRkzad
Prism 3.0 software (G aphpad Software Inc., San Diego, California,

USA), in which absorbance is plotted agai nst cytoki ne or anti body
concentration and 1C50 val ues are det eé¥i ned using non-1inear
regressi on é&uﬁrve fit) of signoidal dose-response. [0164] Table 5
shows the 18838 val ueEhefhymaniresicatatibrgly 68n Weselegedfsom apy elasp phipmarunegiolyins,

anti-|L-23p9 ' ' Ofp i a9 b HnN@E bRibSdyA A
I ncl uded for g%%ggﬁ%%ggﬁ’\é,%’gﬁilt) e Eé@%é%m\ﬁ?ues?for | ocki n)g ofY

Ba/ F3 Cel | imspygeiof iCagan bpussy. inglediog gGp dsGanleCraa S ANeTiBE RS theds® (pM)

rzﬂzggﬁ 700 hygHp3Be alsd dHbmplatlD The HidHBzeR adi#By may QfhpiisHedRc fbi00,
more than one class or isotype. Optimization of the necessary constant domain sequences to

generate the desired biologic activity is readily achieved by screening the antibodies in the
biological assays described below.

[6097] Likewise, either class of light chain can be used in the compositions and
methods herein. Specifically, kappa, lambda, or variants thereof are useful in the present
compositions and methods.

{0098] Any suitable portion of the CDR sequences from the non-human antibody
can be used. The CDR sequences can be mutagenized by substitution, insertion or deletion
of at least one residue such that the CDR sequence is distinct from the human and non-
human antibody sequence employed. It is contemplated that such mutations would be
minimal. Typically, at least 75% of the humanized antibody residues will correspond to
those of the non-human CDR residues, more often 90%, and most preferably greater than
95%.

[0099] Any suitable portion of the FR sequences from the human antibody can be
used. The FR sequences can be mutagenized by substitution, insertion or deletion of at least
one residue such that the FR sequence is distinct from the human and non-human antibody
sequence employed. It is contemplated that such mutations would be minimal. Typically, at
least 75% of the humanized antibody residues will correspond to those of the human FR
residues, more often 90%, and most preferably greater than 95, 98, or 99%.

{00100] CDR and FR residues are determined according to the standard sequence
definition of Kabat. Kabat ef al._ (1987} Sequences of Proteins of Immunological Interest,
National Institutes of Health, Bethesda Md. SEQ ID NOs: 1-5 show the heavy chain
variable domain sequences of various mouse anti-human IL-23p19 antibodies, and SEQ ID
NOs: 9-13 depict the light chain variable domain sequences. FIGS. 1 and 2 provide
sequence lineups of heavy and light chain variable domains of the various antibodies of the
present invention. CDRs are indicated in the figures, and the individual CDR sequences are
each presented with unique Sequence Identifiers as indicated in Table 7.

[6100] Humanized forms of antibody 13B8 are provided. The humanized light
chain 13B8 sequence (with kappa constant region) is provided at SEQ ID NO: 14, and the



Exanpl e 6 Mouse Spl enocyte Assay for |L-23 Based on 1L-17 Production
[ 01651The biol ogical activity of anti-IL-23p19 anti bodies of the
present | RygRfisQEs4sS assessed using the splenocyte assg&T,gﬁ,gmub@gl y
as described 1n Aggarwal et at (2003)J. Bbl. Chem 278:1910 and
Stumhofer et al. (2006) Nature Imrunol. 7:937. The nouse spl enocyte
assay neasures the activity of 1L-23 i219a sanple as a | evel of IL-17
production by nurine splenocytes. The inhibitory activity of
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ng/ m, and nouseant| - CD3e anti bodi es j1gl/

Phar mi ngen Fr ankl in Lakes, New Jersey, USA), with or wt hout t he
anti-I1L-23p19 antibody to be assayed.tafabl | L-23p19 antibodies are
added at 10 jig/m and at a serjes of 3-fold dilutions. Cells are

cultured for 72 hours, pell et&ibodnPBELDRIHA Nt | s assayed for

| L-17 | evdl's by san@va,ch ELTSA [@mﬂglgegﬂ{engd_l SA]TS PeriEQmpRb:as
follows. Rlates are cgated wi Ati-tl-17

antibody (100
ng/wel 1) dver nfRBE.MI3BYE asheRIERRPIPOIREN EGalpl es and 24t andar ds

are added [and T ncyBaged T or [ WoohPPRSGRADYNBRFRG eper at ur e t N
shaki ng. Plates are washed. _ahd a biotinviated. anti-1ll-17 detection

anti body (|100 ng/MeBEY is addpdEREPIGREBARERT of one houRbat room
tenperature W th shaking. The capture and detection anti bodi es are
different antibodies that both bind to nouse 1-17 but do not
cross-bl ock. Plates are washed, and bound detection antibody is

det ect ed udPHY! st r epleroanired fquO{ the ptheraatihosics diselesed hergia may he crriEs! by
(3,3",5, 5 -1y mttstvﬂghﬁ@gdrmmademﬁh@ooay @ms o fnB §PhtaR@kba clﬂﬁp 650
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Spl enocyte Ass Ch0s An
hgr’d 388ya ofant%%dy 13B8, e.g. cﬁone 1181 on t% heavy cham GFI)Id clones 11%1 and 21%1 on the

light chain. Altematively, the murine antibodies may be independently humanized using the

approaches outlines herein, e.g. at Example 2.

[0102]) In one embodiment, CDRs include variants of any single sequence CDR
disclosed herein (SEQ ID NOs: 15-46), 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 the data of Table 1.

[0103] 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



71-108 hum 3B8-b 110,221 huml 3B8-c 515 Exanple 7 Characterization of
a Preparation of Anti-IL-23p19 Anti body 13B8-b [0169] Humani zed

anti - | L- 23pd 9@pbdpody 13B8-b is prepared from mammal i gargslohdoodsskng
a vector harboring DNA sequences encodi ng the heavy and |ight chains
of 13B8- b, as provided at SEQ ID NGs: 49 and 50, respectively. 49
[0170] Hum 13B8-b has a Ka of 297 pM fo#0 human | L-23 when assayed by
Bl Acore anal)ém s, essentially as described in Exanple 4 (supra)
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(supra), except t ;{P - is used to stinmulate
He
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concentration of  antib % necessary to reduce the 1L-23 activity in a
gi ven sanplC@mBSpitHny, Aquse b%aysthe teatersPeg Bpanihpdye sefre 19 a@eptipdy fatically
activiti es.a dibhot13B8 aktive)) bilidsD afiridfies 18 At RMt bib alff@feﬁabﬁg%mc

proliferation assay, E0172 The b| ol ogical_ activity of hum 3B8-b is
al so asses§8’éopﬁ§|°r$gna frirand Lpl % b eyr nbadizsht the srilares ¢ xyﬂé!gesame

descri bed iantidexamnSthér dnfidBiint, Wefeﬁhtdphﬁur@ﬁ&ﬁ ko @iﬁ’fexfehl&htlgdﬂb eMemydsesr

are obtained_from hu eens rathe nous

anti body i @a&%g’lspaﬁlﬂ? @H@@F%Srérwowg n %a*? 2@)& A ﬁﬁﬁaﬁlPCE%S g

Tﬂe ?ssa?/ e peodtied récbﬁgﬂﬁﬁﬂy\ﬂsﬁlg tlﬁl;clzo-lekpraéloh of BvoSmRhegldbnlinl Réa€y M ni ng
the | eve o roduct,i on uman Hu

spl enocyt es QP@%)?B%%BW% e‘%ﬁﬁ‘ai{fl tfmféa’péll'?%é%i ?11,10%”%23/55 g‘?{ﬁ%‘%@f’
vari ous corndspedificdntibsies@hn beirepatdd-u2idp tibmeaca hxhkagey Smréigamednan aralin the
absence of 1SA

Funt 356- b AL SPLe A Hiesp et Sy St ine B bl et e
assay. [O01%3, 'ltﬁnéhgar alab§1398) PractNarh ﬂgado.fcz HO8H 3BB44 448, Grubdrlaprl. (&%éés ed
using a K1T éT‘?;&g hosphoryl ati on assay, essentially as descri bed
i n Par ham e ar 3 | munol . " 168:5699. Human KI T225 cells, a

| eukemic TIBHISI |inep yam@hesbrhmsﬂlira@@ddiﬁieteht cbBRanp Nothameemeay He-apBeniled to he
presence of, v t

P 385 b, e kel VEHROE EB0LARNR HBRE Tt el A pi (M tended use
measur ed byOf deeibpdirgr fismend péihe pfeseBTIATNtioh SIS h@@a}/ll fa!t gltgred eﬁfﬁfﬁﬁIB B8- b

exhibits arhlljlc%l%, Qf'leawgnam\éohﬁaﬁt B@m:!m@ba;gr?tﬁmﬂ%@@}{my be used. Although IgGl
antibodies provide for long half-life and for effector functions, such as complem;ent
activation and 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.

V. Biological Activity of Humanized Anti-IL-23

[0106] Antibodies having the characteristics identified herein as being desirable in a
humanized anti-IL-23 antibody can be screened for inhibitory biologic activity in vitro or
suitable binding affinity. To screen for antibodies that bind fo the epitope on human IL-23
(i.e. the p19 subunit) bound by an antibody of interest (e.g., those that block binding of the
cytokine to its receptor), 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



Exanpl e 8 Epitope for Humani zed Anti-1L-23pl9 Anti body 13B8-b

[0174] The ‘ggi tugPe for the binding of humani zed anti body 13B8-b t

human | L- 9480 ID NO 47) was deternmined by X-ra CTUS 081002533
crystal |l ography. Coordinates were determ ned for a conplex of a Fab
fragnent of the humani zed anti-1L-23pl% anti body 13B8-b and
non-|inked human 1L-23, which conprises pl9 and p40 subunits. The p40

subuni t i n pkdRReld Ime%amys;ﬁ@pé andéetRE-Blotiend & st Hod stérichidtdatLofhagbody
N222Q substitution i.n whjc is replaced by dn. The sequence

l
of huran |tb"@§1§fy apbogis hid a&wgé@mnéep@@em Ay PREVLERRIBhCe of
t he mat ur e epipgpar.of human 1L-1211L-23 p40 is found at residues 23-328
of GenBank essi on No. .P29460. The .hunani z ody
7388 b comiiiEbe t neN 68 P EETH RSy AR "sg’ée'ﬁpbeﬁ\%(ﬁ}’f )
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condi ti ons ar e 15% pol yi ene 4000, ium cet
100" M TR PR Of B} e e e S pies s GoTErh RO
buf fers at Voellsqrasanstiqatt B14: [(E119RS, bfaﬁzeammﬂ:rm@lf mﬁteﬁutsgwsmwfhrhinn

4. 0A of residues, on. antib u 2 6, S27, P30,
too " Qo5 pbiE TkyS in B 0 e bey B0 Sl e tiictionel Eptopk it 1o,
Addi t i onal anﬂﬂ-ﬂﬂa&hbb@ﬂqf tlieaﬁ%eﬂigdvenfﬁﬁﬂmmmném(aﬁdmmewwﬂ imajy alse GeAeal An
am no aci d resi 3 i e 0 i
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any at om ofthat he nnethredull,anmiad\m trhiibndst-dnéigei ovetacteliasd tine ethafmettvds may be

coordi nat e%e?ess&ﬁgté c@afﬁ@ aﬁ{rﬁ%‘&? ngp QQC ne ? 3 9& Mﬁ%et]? these

contacted resi ers” a The pri mary
structure d010|8L 23p11§16 epatdpa bpdrd bfylarsaEtcxﬁs:I aptiedy mep Alpe btsdemegmme@bsdues
20-30 (in whi and
5 of 11 are Wt Elgg)oiﬂ{e%ﬁ{a%ﬁ Wé&n* ?eﬁ?i é@%&éﬁ??ﬁgh?e |%ues

82-110 (i n (WEREA Nil% 48 TZQ sqquericd 9@@3 a‘i(bsumltltmfﬂa 52 g [bf23 tihfeungat Clgeféapk
and 12 of 2Q:aLfn Wol ﬂ!ﬁ’ﬁﬁfﬂ Q@nes Jm&pﬁingigﬁ{d% é?l@érhlﬂi@su?éjthé &Q@élce of IL-

conpri si ng stretches of or nore conti guous am no acl d residues of

| L-23p19 i 3 Bay @G%th%m angsupeersd Jprdindauns-gin HiiFet BEISAhecompsiitiites
are within EﬁLIQA(merémQ&paﬁe isheeand fo?ﬁﬁj:}bnht{' nge&mlms@ddf«a,s almbegy 9.t o

either or both of these clusters would be expected to bl ock binding
of anti bod>23R§’éE’“Bd t"éﬁ’tﬁF“v(HLﬁ "B‘cﬁ’éteéRb@btoéEf‘ 1 ﬂnléxﬁﬂc’bi’?p“g? ffrqening methods

bi ol ogi cal A&thovid dafsble &f@&zain’g'a&h@dlzcoaﬁlammdﬁﬁctﬁn&;replea‘peges Giricfibdapn Of
t he sequences in_ the sequence. ({ﬁggéues%at Tabl e 7. Sequ I dentifiers

SEQ I D NO e%%qﬁ fhﬁ'f myplve aming gei are not contiguous a ong € primary
sequence of the IL-23p19 polypeptide chain.

[0109] 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.,
W02005/044853), molecular modeling and nuclear magnetic resonance (NMR)
spectroscopy, including NMR determination of the H-D exchange rates of labile amide
hydrogens in IL-23 when free and when bound in a complex with an antibody of interest
(Zinn-Justin ef al.(1992) Biochemistry 31:11335-11347; Zinn-Justin et al. (1993)
Biochemistry 32:6884-6891).

[0110] With regard to X-ray crystallography, crystallization may be accomplished
using any of the known methods in the art (e.g. Giege ef 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
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(1976} J. Biol. Chem. 251:6300-6303), seeding and dialysis. It is desirable to use a protein
preparation having a concentration of at least about ! 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 sait, such as sodium chloride, lithium
chloride or sodium citrate may also be desirable in the precipitant solution, preferably in a
concentration ranging from about 1 mM to about 1000 mM. The precipitant is preferably
buffered to a pH of from about 4.0 to about 10.0, often from about 7.0 to 8.5, e.g. pH 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,

[0111] Antibody:antigen crystals may be studied using well-known X-ray diffraction
techniques and may be refined using computer software such as X-PLOR (Yale University,
1992, distributed by Molecular Simulations, Inc.; see e.g. Blundell & Johnson (1985) Meth.
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 ef al. (2000)
Acta Cryst. D56:1313-1323).

[0112] 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-23 for binding to the epitope, or by immunization of an animal with a peptide comprising
a fragment of human I1.-23 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.

[0113] Antibody affinities (e.g. for human IL-23) may be determined using standard
analysis. Preferred humanized antibodies are those which bind human IL-23p19 with a K4

value of no more than about 1x1077; preferably no more than about 1x10%; more preferably
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no more than about 1x10°°; and most preferably no more than about 1x10™" or even 1x10™"!
M.

[0114) 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 its receptor. As used herein,
the term “specific” refers to the selective binding of the antibody to the target antigen
epitope. Antibodies can be tested for specificity of binding by comparing binding to IL-23
to binding to irrelevant antigen or antigen mixture under a given set of conditions. If the
antibody binds fo I1.-23 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 binds to IL-12 is
not an IL-23-specific antibody. An antibody that “specifically binds™ to IL-23p19 does not
bind to proteins that do not comprise the IL-23p19-derived sequences, i.e. “specificity” as
used herein relates to IL-23p19 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 IL-23p19 will typically bind to FLAG®-hIL-23p19, which is a fusion protein comprising
IL-23p19 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 IL-23p19.

[0115) IT.-23-specific binding compounds of the present invention, such as
inhibitory IL-23p19 specific antibedies, can inhibit its biological activity in any manner,
including but not limited to production of IL-183 and TNF by peritoneal macrophages and
IL-17 by Tyl7 T cells. See Langrish ef al. (2004) Jmmunol. Rev. 202:96-105. Anti-IL-
23pl9 antibodies will also be able to inhibit the gene expression of IL-17A, IL-17F, CCL7,
CCL17, CCL20, CCL22, CCR1, and GM-CSF. See Langrish et al. (2005) J. Exp. Med.
201:233-240. IL-23-specific binding compounds of the present invention, such as anti IL-
23p19 antibodies, will also block the ability of IL-23 to enhance proliferation or survival of
Ty17 cells. Cua and Kastelein (2006) Nat. Immunol. 7:557-559. The inhibitory activity of
engineered anti-IL-23p19 will be useful in the treatment of inflammatory, autoimmune, and
proliferative disorders. Examples of such disorders are described in PCT patent application
publications WO 04/081190; WO 04/071517, WO 00/53631; and WO 01/18051.
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V1.  Pharmaceutical Compositions

[0116] To prepare pharmaceutical or sterile compositions including IL-23p19
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).

[0117} 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 ef al. (eds.) (1993) Pharmaceutical
Dosage Forms: Parenteral Medications, Marcel Dekker, NY; Lieberman, ef al. (eds.)
(1990) Pharmaceutical Dosage Forms: Tablets, Marcel Dekker, NY; Lieberman et af. (eds.)
(1990) Pharmaceutical Dosage Forms: Disperse Systems, Marcel Dekker, NY; Weiner and
Kotkoskie (2000) Excipient Toxicity and Safety, Marcel Dekker, Inc., New York, NY.
[0118] Toxicity and therapeutic efficacy of the antibody compositions, administered
alone or in combination with an immunosuppressive agent, can be determined by standard
pharmaceutical procedures in cell cultures or experimental animals, e.g., for determining the
LDsp (the dose lethal to 50% of the population) and the EDs; {the dose therapeutically
effective in 50% of the population). The dose ratio between toxic and therapeutic effects is
the therapeutic index and it can be expressed as the ratio of LDsg to EDsp. Antibodies
exhibiting high therapeutic indices are preferred. The data obtained from these cell culture
assays and animal studies can be used in formulating a range of dosage for use in human.
The dosage of such compounds lies preferably within a range of circulating concentrations
that include the EDsq with little or no toxicity. The dosage may vary within this range
depending upon the dosage form employed and the route of administration utilized.

[0119] The mode of administration is not particularly important. Suitable routes of
administration may, for example, include oral, rectal, transmucosal, or intestinal
administration; parenteral delivery, including intramuscular, intradermal, subcutaneous,
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous,
intraperitoneal, intranasal, or intraocular injections, Administration of antibody used in the

pharmaceutical composition or to practice the method of the present invention can be
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carried out in a variety of conventional ways, such as oral ingestion, inhalation, topical
application or cutaneous, subcutaneous, intraperitoneal, parenteral, intraarterial or
intravenous injection.

[0120] 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.

[0121] 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 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 ef 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 et al. (2003) New Engl. J. Med.
348:24-32; Lipsky et al. (2000) New Engl. J. Med. 343:1594-1602.

[0122] Determination of the appropriate dose is made by the clinician, e.g., using
parameters or factors known or suspected in the art to affect freatment 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



mA |l CDRL3 43 ml 1Cl CDRL3 44 nbF5 CDRL3 45 n21D1 CDRL3 46 nil3B8
CDRL3 47 human |L-23p19 48 nouse |L-23p19 49 hum 3B8-b BC DNA 50

hunml 3B8 LGy&s1oMBEAT |S CLAIMED |S: 1. A anti body or apiv@siedénashisng
fragnent thereof that binds to human | L-23,

36

animal targeted for treatment (e.g. 2 humanized antibody for treatment of human subjects),
thereby minimizing any immune response to the reagent,

(0123} 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 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
ug/kg, 0.2 ug/kg, 0.5 ng/kg, 1 ng/kg, 10 pg/ke, 100 pg/ke, 0.2 mg/kg, 1.0 mg/ke, 2.0 mg/ke,
10 mg/kg, 25 mg/kg, 50 mg/kg body weight or more. See, e.g., Yang ef al. (2003) New
Engl. J. Med. 349:427-434; Herold et al. (2002} New Engl. J. Med. 346:1692-1698; Liu et
al. (1999} J. Neurol. Neurosurg. Psych. 67:451-456; Portielji et 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.

[0124] As used herein, “inhibit” or “treat” or “treatment” includes a postponement
of development of the symptoms assoctated with autoimmune disease or pathogen-induced
immunopathology and/or a reduction in the severity of such symptoms that will or are
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.

[0125] As used herein, the term “therapeutically effective amount” or “effective
amount” refers to an amount of an IL-23p19 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
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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., STNRF
and sIL-1R), agents that neutralize cytokine activity (e.g., inflixmab, etanercept),
mycophenolate mofetil, 15-deoxyspergualin, thalidomide, glatiramer, azathioprine,
leflanomide, cyclophosphamide, methotrexate, and the like. The pharmaceutical
composition can also be employed with other therapeutic modalities such as phototherapy
and radiation.
[6127] Typical veterinary, experimental, or research subjects include monkeys, dogs,

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

VI.  Antibody Production

[0128] In one embodiment, for recombinant production of the antibodies of the
present invention, the nucleic acids encoding the two chains are isolated and inserted nto
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 oligonucleotide 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
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bi ndi ng fr aig et actdiding af theietbbdi dadclibédin WISE05/048396. 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 be mated or fused to give a diploid yeast cell capable of producing both the heavy
and the light chains. The diploid strain is then able to secret the fully assembled and
biologically 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.
[0131) In one embodiment, the respective heavy and light chains of a plurality of
different anti-IL-23p19 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 éf 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
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VII. Uses

[0133] The present invention provides methods for using engineered anti-IL-23
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.

[0134] 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 pain, posttraumatic neuropathies, Guillain-Barre syndrome {GBS), peripheral
polyneuropathy, and nerve regeneration.

[0135] 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, extrapyramidal 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 ef al. (2003) J. Neuroimmunol.
143:7-12; Noseworthy ef al, (2000) New Engl. J. Med. 343:938-952; Miller et 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.5:5265-8267.



<110> Schering Corporation Presta, Leonard G Beyer, Brian M |ngram
Richard N Liu, Yan-Hui Orth, Peter <120> Engineered Anti-I|L-23pl9
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<170> Patentln version 3.4 <210> 1 <211> 117 <212> PRT <213> nus

muscul us <400> 1 Gu Val Gn Leu Gn Gn Ser Gy Pro Qu Leu Val Lys

Thr Ay Ala 151015 Ser Val Asn I l e Ser4tys Lys Ala Ser @y Tyr Ser

Phe Thr Ala Tyr 202530 Tyr Ile Gn Trp Val Lys Gn er Ar

Ser Leu d d“}i’%b Ile Dé?f&@% the Ryeseyfinvep “S’é‘r“’“@? methods fag Wa&;’g "g | a Thr

Arg Tyr Asriidshding)isilapiteat&r9b&68 disorders, e.g., Crohn’s discase, 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.
[0137] Also contemplated is treatment of inflammatory disorders such as psoriasis,
atopic dermatitis, arthritis, including rheumatoid arthritis, osteoarthritis, and psoriatic
arthritis, antoimmune disorders, such as systemic lupus erythematosus and type 1 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.
[0138] The IL-23p19 binding compounds of the present invention can also be used
in combination with one or more antagonists of other cytokines (e.g. antibodies), including
but not limited to, IL-17A, IL-17F, IL-1pB, IL-6 and TGF-B. See, e.g., Veldhoen (2006)
Immunity 24:179-189; Dong (2006) Nat. Rev. Immunol. 6(4):329-333. In various
embodiments, an IL-23p19 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 IL-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-23 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.-23 alone is continued to maintain suppression of the adverse
response. Alternatively, antagonists to IL-1p, IL-6 and/or TGF-p may be administered
concurrently, before or after an IL-23p19 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.
[0139] 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
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EXAMPLES

Example 1

General Methods
[0140] Standard methods in molecular biclogy are described. Maniatis e al. (1982)
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY; Sambrook and Russell (2001) Molecular Cioning, 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 et al. (2001)
Current Profocols in Molecular Biology, Volis.1-4, John Wiley and Sons, Inc. New York,
NY, which describes cloning in bacterial cells and DNA mutagenesis (Vol. 1), cloning in
mammalian cells and yeast (Vol. 2), glycoconjugates and protein expression (Vol. 3), and
bioinformatics (Vol. 4).
[0141] Methods for protein purification including immunoprecipitation,
chromatography, electrophoresis, centrifugation, and crystallization are described. Coligan
et al. (2000) Current Protocols in Protein Science, Vol. 1, 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 et
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. 1, 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.
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Prmczples for Clinical Laborataty Practtce, John Wiley and Sons, Hoboken, NJ; Givan
(2001) Flow Cytometry, 2 ed.; Wiley-Liss, Hoboken, NJ; Shapiro (2003) Practical Flow
Cytometry, John Wiley and Sons, Hoboken, NJ. Fluorescent reagents suitable for modifying
nucleic acids, including nucleic acid primers and probes, polypeptides, and antibodies, for
use, e.g., as diagnostic reagents, are available. Molecular Probes (2003) Catalogue,
Molecular Probes, Inc., Eugene, OR; Sigma-Aldrich (2003) Catalogue, St. Louis, MO.
[0143] 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, et al. (2000} Color Atias of Histology, Lippincott,
Williams, and Wilkins, Phila, PA; Louis, et al. (2002) Basic Histology: Text and Atlas,
McGraw-Hill, New York, NY.

[0144] Software packages and databases for determining, e.g., antigenic fragments,
leader sequences, protein folding, functional domains, glycosylation sites, and sequence
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 et al. (2000) Bioinformatics 16: 141-742; Menne et 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-23p19 Antibodies
[0145] Anti-human IL-23p19 antibodies were generated by immunizing IL-23p19
knockout mice with chimeric IL-23 (human p19:mouse p40). Monoclonal antibodies were
prepared by standard methods.
[0146] The humanization of the variable domains of murine antibody 13B8 (mouse
1gG1/kappa) was performed essentially as described in PCT patent application publications
WO 2005/047324 and WO 2005/047326.
[0147] Briefly, the amino acid sequence of the non-human VH domain of antibody
13B8 was compared to a group of five human VH germline amino acid sequences; one

representative from subgroups IGHV1 and IGHV4 and three representatives from subgroup
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subgroup VH1.

[0148] The VL sequence of antibody 13BS8 is of the kappa subclass of VL. The
amino acid sequence of the non-human VL domain was 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 18:161-174. The four subgroups also
correspond to the four subgroups listed in Kabat et al. (1991 - 5th Ed.) "Sequences of
Proteins of Immunological Interest", U. S. Department of Health and Human Services, NIH
Pub. 91-3242, pp. 103-130. Antibody 13B8 scored highest against human light chain
germline Z-012 in subgroup VLKL

[0149] Additional amino acid substitutions were made in CDRH2, as discussed
supra and disclosed at SEQ ID NOs: 24-26. Humanized 13B8 heavy and light chain
variable domains were cloned into vectors encoding a human y1 (IgG1) heavy chain
constant domain and a kappa light chain constant domain, respectively. The resulting
humanized 13B8 antibody (IgG1/kappa) binds to human and cynomolgus monkey IL-23 but
not to human IL-12, human p40 or mouse IL-23.

[0150} 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 (Kunkel (1985) Proc. Natl.
Acad. Sei. U.5.A 82:488-492) to change the DNA sequence to the target humanized
antibody sequences. Simultaneously, codon optimization may be performed to provide for
potentially optimal expression.

[0151] Humanized forms of other antibodies disclosed herein may be constructed by
substituting the human frameworks disclosed for the humanized 13B8 antibody, or by
repeating the procedure for selection of the best human frameworks by the methods

disclosed in this Example. Substitution of the human frameworks disclosed herein as part



65707580 Met His Leu Ser Ser Leu Thr ser Qu Asp ser Ala Val Tyr Phe
Cys 859095 Ala Arg Ay Ay Ay Asn Leu Pro Tyr Trp Ay Gn @y Thr

Leu Val

1%9@@1&43§m Val Ser Ala 115 <210> 5 <211> 11pcmdddesddss:

<213> nus nusculus <400> 5 H's Val Gn Leu Gn Gn Ser Gy Pro Qu

Leu Val

Arg Pro Ay Ala 151015 Ser Val G u Leu ser cys Lys Al a ser

Ay Tyr Ile Phe Ile Thr Tyr 202530 Trp*et Thr Trp Met Lys Gn Arg
Pro Ay Gn Ay Leu Gu Trfplle 354045 Gé Gnlle Phe Pro Ala Ser

Ay Ser Al @fhuparized apihed

Thr val

i mogipppry T gytifodigsywithy(GDRpequerises sirailar

Asp, Theg Ser ser Asn Thr Ala Tyr 65707580

Example 3
Determining the Equilibrium Dissociation Constant (Ky) for Humanized Anti-human IL-23
Using KinExA Technology
[0152} The equilibrium dissociation constant (Kg) for anti human IL-23 antibodies is

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 antib;sdy 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:

[0153] 1, The binding follows the reversible binding equation for equilibrium:

kon [Ab] [Ag] = kon{ 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.

[0154] 98 micron PMMA particles (Sapidyne, Cat No. 440198) are coated with
biotinylated IL-23 according to Sapidyne “Protocol for coating PMMA particles with
biotinylated ligands having short or nonexistent linker arms”. In this experiment,
biotinylated IL-23 comprises a complex of mouse IL-12p40 and human [L-23p19. EZ-link
TFP PEO-biotin (Pierce, Cat. No. 21219) is used to make biotinylated IL-23 according to
manufacturer’s recommendations (Pierce bulletin 0874). All experimental procedures are
done according to the KinExA 3000 manual.

[0155] Binding of anti-IL-23p19 antibodies is assessed in a competition binding

assay, in which antibodies are pre-incubated with non-linked (native) human IL-23



seqglist 859095 Ala Arg Ay Gy Ay Ay Phe Ala Tyr Trp Ay An Ay
Thr Leu val 100105110 Thr Val Ser Ala 115 <210> 6 <211> 446 <212> PRT

<213> Artl‘{,b%@)mﬁgzquence <220> <223> Human franemrkspcf,ggﬁ,ﬁgmugms
<220> <221> DOVAI'N <222> (1)..(116) <223> Variable Domain <400> 6 G n

Val dn Leu Val Gn Ser Ay AIa Gu Val Lys Lys Pro Ay Ala 151015
Ser Val Lys Val Ser Cys Lys Ala Ser A4 Tyr Ile Phe Ile Thr Tyr

202530
comprising two disulfide-linked chains, human p19 (SEQ ID NO: 47) and human p40

(GenBank Accession No. P29460), at a series of concentrations. The resulting samples,
comprising a mixture of unbound antibodies and I1.-23-bound antibodies, are then flowed
over the rhIL-23 (“elastikine””) PMMA particles described in the preceding paragraph. The
amount of antibody captured by the PMMA particles is then detected using a flucrescently
labeled secondary antibody.

[0156] Table 3 shows the results of the KinExA analysis, including replicate
determinations for each antibody.
Table 3
K4 Values Determined by KinExA

Antibody Ka(pM)

ml3B8 15,52

hum13B8-a 64+ 40, 110, 365, 447

hum13B8-b 47, 470, 520

hum13B8-c 47, 52,470

Example 4

Determining the Equilibrium Dissociation Constant (Kg) for Humanized Anti-human IL-
23p19 Antibodies Using BIAcore Technology
[0157] BlAcore determinations are performed essentially as described at Example 4
of commonly assigned U.S. Patent Application Publication No. 2007/0048315. Briefly,
ligands (anti-IL-23 mAbs) are immobilized on a BlAcore CMS5 sensor chip using standard
amine-coupling procedure. IL-23 is diluted in PBS to produce various concentrations.
Kinetic constants for the various interactions are determined using BIAevaluation software

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

[0158) Table 4 provides the K values as determined by BlAcore, including replicate
determinations.
Table 4
K4 Determination by BIAcore
Antibody K4 (M)
ml3B§ 173,228

hum13Bg&-a 72-104, 68-100, 81-129



Trp Met Thr Trp Val Arg A n Ala Pro Gy Gdn Ay Leu Qu Trp Mt
354045 Gy @n Ile Phe Pro Ala Ser Ay Ser Ala Asp Tyr Asn G u Met
505560y&esAMsAr g Val Thr Met Thr Thr Asp Thr Ser pdfusfaesootiss
65707580 Met G u Leu Arg Ser Leu Arg Ser Asp Asp Thr Al a Val
Cys 859095 Ala Arg dy Ay Ay Ay Phe Ala Tyr Trp Ay Gn

Phe
Al a
Tyr
Ay
val
Al a
Thr
Tyr

Tyr
Tyr
Thr
Phe
Al a
Val

Ser

Leu

Val 100105110 Thr Val- Ser %r Ala Ser Thr Lys Gy Pro Ser

Pro Leu Ala 115120125 Pro Ser Ser Lys Ser Thr Ser Ay Ay Thr
Leu Gy Cys Leu 1301%814889a Lys AGpIZHA%-BRe Pro G u Pro Val

Ser

Trp Asn Ser Gy WbBB8L55160 s®elsBst 165170175 Ay Leu

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu 180185190

Example 5

Proliferation Bioassays for the Assessment of Neutralizing Anti-IL-23 Antibodies
[0159] The ability of a monoclonal antibody to biologically neutralize I1.-23 was
assessed by the application of short-term proliferation bioassays that employ cells that
express recombinant IL-23 receptors. The IL-23R transfectant cell line (Ba/F3-2.2]lo-hIL-
23R) expresses both hIL-23R and hIL-12R[}], and is responsive to both human IL-23 and
cynomolgus monkey IL-23. 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-23 anfibody. An
antibody is tifrated against a concentration of IL-23 chosen 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 is assessed by
its IC50 value, or concentration of antibody that induces half-maximal inhibition of [L-23
proliferation.
[0160] Ba/F3 transfectants are maintained in RPMI-1640 medium, 10% fetal calf
serum, 50 uM 2-mercaptoethanol, 2 mM L-Glutamine, 50 pg/mL penicillin-streptomyein,
and 10 ng/mL mouse IL-3. Ba/F3 proliferation bioassays are performed in RPMI-1640
medium, 10% fetal calf serum, 50 uM 2-mercaptoethanol, 2 mM L-Glutamine, and 50
pg/mL penicillin-streptomycin.
Procedure
{0161]) Assays are performed in 96-weil flat bottom plates (Falcon 3072 or similar)
in 150 pL per well. Anti-IL-23 antibodies are pre-incubated with IL-23 for 30-60 min,
followed by addition of cells and incubation for 40-48 hours. Alamar Blue (Biosource Cat
#DAL1100) is added 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,
TUSA), and an ODs+.¢00 18 obtained.
[0162] Cells are used in a healthy growth state, generally at densities of 3-8 x
10°/mL. Cells are counted, pelleted, washed twice in bioassay medium, and suspended to
the appropriate density for plating. An IL-23 dose response is performed using serial 1:3
dilutions {25:50 pL in bioassay medium) of IL-23. An IL-23 concentration of 3 ng/ml (50



dy Thr

Gn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn Thr

195200205 Lys Val Asp Lys Lys Val Qu Pro Lys Ser Cys Asp Lys Thr His
Thr 21021528Qde¥s348% 0 Pro Cys Pro Ala Pro G u Leu Leu @y/i&his/AneszSer

Val Phe
Ser Arg
G u Asp
Val Hi s
Thr Tyr
Leu Asn
Leu Pro
Pro Arg
Leu Thr

225230235240 Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
Thr Pro 245250255 G u Val Thr %s Val Val Val Asp Val Ser His
Pro Gu Val 260265270 Lys Phe n Trp Tyr Val Asp Ay val Gu
Asn a s ,Thr 275280285 Lys Pro Arg Au G u Gn Tyr Asn Ser
Ar gpl@L’F sqfed s mB o539 0 AL BHTAHRME BTl dOSEFeSPsshis AR Tr p
G ypefpaindduing yerial i3 dins Q530 QB IH B sdyMsediml). Ser Asn Lys Al a

G (OB G o G vaRs reenfredptnarnas baunboo e Gt |
Ly sSofsvarethd), 34aDiGa( CAlHnENUS LY $n dideh M¥adrbance is plotted against cytokine
or antibody concentration and IC50 values are determined using non-linear regression
(curve fit) of sigmoidal dose-response.
{0164] Table 5 shows the IC50 values for blocking of Ba/F3 cell proliferation by
anti-IL-23pl19 antibodies. Values for multiple determinations are included for some

antibodies.

Table 5
IC50 Values for Blocking of Ba/F3 Cell Proliferation by Anti-IL-23 Antibodies

Antibody IC50 (pM)
ml3B8§ 700
hum13B8-a 1100, 1100
hum13B8-b 1200, 1100
hum13B8-c 1100, 2200
Example 6
Mouse Splenocyte Assay for IL-23 Based on IL-17 Production
[0165] The biological activity of anti-IL-23p19 antibodies of the present invention is

assessed using the splenocyte assay essentially as described in Aggarwal et 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 splenocytes. The inhibitory activity of anti-IL-23p19 antibodies is then assessed by
determining the concentration of antibody necessary to reduce the IL-23 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 (), i.e. the K3 may be equal to or lower than
the IC50. As always, lower IC50 and K4 values reflect higher activities and affinities.
[0166] Briefly, spleens are obtained from 8-12 wk old female C57BL/6] 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



355360365 Lys Ay Phe Tyr Pro Ser Asp Ile Ala Val Qu Trp Gu Ser Asn
Gy 370375380 Gn Pro Gu ASt1l ASrl Tyr Lys Thr Thr Pro Pro Val Leu
Asp Ser AsSK0388B3IEZN5400 Ay Ser Phe Phe Leu Tyr Ser LySTUSHIFHRZ3INaI
Asp Lys Ser Arg Trp 405410415 Gn Gn @y Asn Val Phe Ser Cys Ser Val
Met Hs Gu Ala Leu H's 420425430 Asn Hks Tyr Thr G n Lys Ser Leu Ser
Leu Ser Pro Ay Lys Page 5 seqlist 435440445 <210> 7 <211> 446 <212>

ESTRS <3 %ga%:&&i (4Gt 7° SRANRN GEhpreRRce A fidmad BN & ASHEWPFK5) HAGRALe-
anti-CD3e antibodies (1 pg/ml) (BD Pharmingen, Franklin Lakes, New Jersey, USA), with
or without the anti-IL-23p19 antibody to be assayed, Anti IL-23p19 antibodies are added at
10 pg/ml and at a series of 3-fold dilutions. Cells are cultured for 72 hours, pelleted, and
the supernatant is assayed for IL-17 levels by sandwich ELISA.

[0167] 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 TMB (3,3’,5,5 -tetramethylbenzidine). The plate is then read
at 450-650 nm and the concentration of TL-17 in samples is calculated by comparison with
standards.
[0168] Splenocyte assay IC50 values are provided at Table 6, including some
replicate determinations.
Table 6
Splenocyte Assay IC50s
Antibody Clone IC50 (pM)
ml13B8 28, 54,64
hum13B8-a 71-108
hum13B8-b 110,221
hum13B8-c 515

Example 7
Characterization of a Preparation of Anti-IL-23p19 Antibody 13B8-b
[0169] Humanized anti-IL-23p19 antibody 13B8-b is prepared from mammalian
cells usin.sc7 a vector harboring DNA sequences encoding the heavy and light chains of 13B8-
b, as provided at SEQ ID NOs: 49 and 50, respectively.



<221> DOVAI N <222> (1)..(116) <223> Variable Domain <400> 7 dn Val
Gn Leu Val Adn Ser Ay Ala Qu Val Lys Lys Pro Gy Ala 151015 Ser

Val Lys ValoSekitds Lys Ala Ser Ay Tyr Ile Phe |le Thpcfykddarsia
Trp Met Thr Trp Val Arg A n Ala Pro Gy Adn Ay Leu Qu Trp Mt

354045 Gy @n lle Phe Pro Ala Ser Ay Ser Ala Asp Tyr Asn G u Lys
Phe 505560 Gu Gy Arg Val Thr met Thr 4¥hr Asp Thr Ser Thr Ser Thr
Ala Tyr 65707580 Met G u Leu Arg Ser Leu Arg ser Asp Asp Thr Al a Val
Tyr Tyr Cysl08H4095 AHumARE3-hgs wf@g, P for m@nMs W?n appayeddy Blarere

Ay Thr Leus¥gkis, %@Qﬂ%g%@d%&]{beﬁ/ﬁ{ Ex%%leietﬁup%)a Ser Thr Lys Ay Pro Ser
Val Phe Pro Léu Ala 115120125 Pro Ser Ser Lys Ser Thr Ser Ay Gy Thr
Al a Al a Leulfdy cys Teqbiological activity of humi3B8-bis assessed using the Ba/F3

proliferation assay, essentially as described in Example 5 (supra), except that 340 pM of IL-
23 is used to stimulate proliferation, rather than 50 pM. The inhibitory activity of anti-IL-
23p19 antibodies (the IC50) is assessed by determining the concentration of antibody
necessary to reduce the IL-23 activity in a given sample by 50%. As always, lower IC50
values reflect higher activities. Hum13B8-b exhibits an IC50 of 187 pM in the Ba/F3
proliferation assay.

[0172] The biological activity of hum13B8-b is also assessed using a 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 [FN-y is the readout rather than IL-17. The assay measures the activity of
[L-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-23p19 antibody hum13B8-b, or in the absence of the
antibody. IFN-y is detected by sandwich ELISA. Hum13B8-b exhibits an IC50 of 59-144
pM in the human splenocyte assay.

[0173] The biological activity of hum13B8-b is further assessed using a KIT225
STAT-3 phosphorylation assay, essentially as described in Parham et al. (2002) J. fmmunol.
168:5699. Human KIT225 cells, a leukemic T cell line, are stimulated with 138 pM human
I1.-23 in the presence of various concentrations of anti-IL-23p19 antibody hum13B8-b, or in
the absence of the antibody. IL-23 activity is measured by detecting the level of STAT3
phosphorylation. Hum13B8-b exhibits an IC50 of 130 pM in the KIT225 assay.

Example 8
Epitope for Humanized Anti-IL-23p19 Antibody 13B8-b

[0174] The epitope for the binding of humanized antibody 13B8-b to human IL-
23pl19 (SEQ ID NO: 47) was determined by X-ray crystallography. Coordinates were
determined for a complex of a Fab fragment of the humanized anti-IL-23p19 antibody
13B8-b and non-linked human IL-23, which comprises p19 and p40 subunits. The p40
subunit in the IL.-23 used to determine the crystal structure has a N222Q substitution in
which Asn222 is replaced by Gln. The sequence of human H.-23p19 is found at SEQ ID



130135140 Val Lys Asp Tyr Phe Pro Qu Pro Val Thr Val Ser Trp Asn Ser
145150155160 Ala Leu Thr Ser Ay Val H's Thr Phe Pro Ala Val Leu

Ay
Adn
Ser
du
Al a
Pro
Thr
Phe
Lys

Ser
Ser
Pro
Pro
Lys
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Asn
Pro

Sayo36RAE’S Gy Leu Tyr Ser Leu Ser Ser Val YakgdhsdakszPro
Ser Leu 180185190 seqlist 195200205 Lys Val Asp Lys Lys Val

Lys Ser Cys Asp Lys Thr His Thr 210215220 Cys Pro Pro Cys Pro
Gu Leu Leu Ay @y Pro Ser VaPO0Phe 225230235240 Leu Phe Pro
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chain (SEQ ID NO: 14). Crystallization conditions are 15% polyethylene glycol 4000, 60

mM sodium acetate, 100 mM TRIS-HCI (pH 8). Crystals may also be obtained with other

buffers at or around pH 8.

[6175] 1L-23 amino acid residues within 4.0A of residues on antibody 13B8-b

mnclude K20, T23, W26, S27, P30, E82, 595, L96, 1.97, P98, D99, P101, G103, Q104,

H106, A107 and L110. Additional residues L24, L85, T91, S100 and V102 were within

5.0A. An amino acid residue on IL-23p19 is considered to be within a given distance of the

antibody (e.g. 4.0A or 5.04) if the coordinates of any atom of the residue are within the

given distance of the coordinates of any atom of the antibody.

[0176] Most of these contacted residues fall into two main clusters along the

primary structure of IL-23p19, with the first cluster comprising residues 20-30 (in which 6

of 11 residues are within 5.0A of the antibody and 5 of 11 are within 4.0A) and the second

cluster comprising residues 82-110 (in which 16 of 29 residues are within 5.0A of the

antibody and 12 of 29 are within 4.0A). These clusters define epitopes comprising stretches

of 11 or more contiguous amino acid residues of IL-23p19 in which 30%, 40%, 45%, 50%

or 54% or more of the residues are within 4.0A or 5.0A of the antibody.

[0177] Antibodies binding to either or both of these clusters would be expected to

block binding of antibody 13B8-b, and would be expected to exhibit similar biological

activities.

[0178] Table 7 provides a brief description of the sequences in the sequence listing.
Table 7
Sequence Identifiers
SEQ ID NO: Description
1 mlAll Vy
mllCl Vy
m5F5 Vy
m21D1 Vi
m13B8 Vy

| ] w9




290295300 Leu Thr Val

Cys
Thr
Thr
Leu
du
Pro
Lys
Ser
Lys

Leu Hs G@n Asp Trp Leu Asn Gy Lys Qu Tyr Lys

305310315320 Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile G u Lys

Il'e Sayo3@sA@A3B5 Lys Ala Lys Ay Gn Pro Arg G u PeeuShensdasssTyr
Leu Pro Pro 340345350 Ser Arg Asp G u Leu Thr

Thr Cys Leu Val 355360365 Lys @y Phe Tyr

Lys Asn @ n Val Ser
Pro Ser Asp Ile Al a Val

Trp du Ser Asn Gy 370375380 G n Pto Gu Asn Asn Tyr Lys Thr Thr

e.t_Ege Phe Leu Tyr Ser
n Ay Asn Val Phe

I S A 98ZREIY Asn His Tyr Thr dn
N35440445 <2105 8 <211> 446

Pro Val Leu Asp Ser Asp—385390395400 d.y._S

Leu Thr Val Asp Lys ser| ArgSTrp koSuwmddB8HE

Cys Ser val net H's Gy A ajLCeu

Ser Leu Ser Leu Ser PraGy_lys
8 hum13B8 HC-¢
9 mlALl Vi
10 mllCl vV,
11 m3F5 Vi
12 m21D1 V,,
13 ml3B8 V,
14 hum13B8 1.C
15 mlAll CDRH!I
16 mlICI CDRH1
17 m5F5 CDRHI
18 m21D1 CDRHI
i9 ml3B8 CDRHI
20 mlAll CDRH2
21 ml11Cl1 CDRH2
22 mS5F5 CDRH2
23 m21D1 CDRH2
24 m13B& CDRH2-a
25 h13B8 CDRH2-b
26 h13B8 CDRH2-c
27 miAll CDRH3
28 mliCl CDRH3
29 m5F5 CDRH3
30 m21D1 CDRH3
31 ml13B8 CDRH3
32 mlAll CDRL1
33 ml11Cl CDRL1
34 mSFES CDRLI
35 m21D1 CDRLI
36 m13B8 CDRLI
37 mlAll CDRL2




<212> PRT <213> Artificial Sequence seglist <220> <223> Human
framewor ks, rodent CDRs <220> <221> DOVAI N <222> (1)..(116) <223>
Vari abl e Dooradud/18480> 8 G n Val G n Leu Val G n Ser d yCONUS20GH/02353|
Lys Lys Pro Gy Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gy
Tyr Ile Phe Ile Thr Tyr 202530 Trp met sJhr Trp Val Arg Gn Ala Pro
Gy An dy Leu Qu Trp Met 354045 Gy Gn lle Phe Pro Ala Ser Ay

Ser A2 fep I Ala Q1 Ly bemtesnt gyl e et T
39 mS5FS CDRL2
40 m21D1 CDRL2
41 mi3B8 CDRIL2
42 mlAll CDRL3
43 mi1iC1 CDRL3
44 mSFS CDRL3
45 m21D1 CDRL3
46 m13B8 CDRL3
47 human IL-23p19
48 mouse [L-23p19
49 huml3B8-b HC DNA
S0 hum13B8 LC DNA




Met du

Leu Arg Ser Leu Arg Ser Asp Asp Thr Al a Val Tyr Tyr Cys

859095 Ala Arg Ay Ay Ay Ay Phe Ala Tyr Trp*dy Gn Ay Thr Leu
val 100105110 Thr Val Ser Ser Ala Ser Thr Lys Gy Pro Ser Val Phe Pro

Leu Al a
Gy Cys
Trp Asn
Al a val
Thr Val
Val Asn

115120125 Pro Ser Ser Lys Ser Thr Ser Ay Ay Thr Ala Ala Leu
Leu 130135140 Val Lys Asp Tyr Phe Pro Qu Pro Val Thr val ser
Ser Gy 145150155160 Ala Leu Thr Ser @y Val H's Thr Phe Pro
Leu Gn Ser Ser 165170175 Gy Leu Tyr Ser Leu Ser Ser Val Val
Pro Ser Ser Ser Leu 180185190 y Thr G n Thr Tyr Ile Cys Asn
H's Lys Pro Ser Asn Thr 195200205 Lys Val Asp Lys Lys Val Qu

Pro Lysw%ATl@/&Mﬁ)é:s Thr H's Thr 210215220 seglist 225230235240

10

15

20

25

30

1. A antibody or antigen binding fragment thereof that binds to human IL-23,
comprising:

a) a light chain variable domain, or antigen binding fragment thereof, comprising
CDRL1, CDRL2 and CDRL3, wherein:

CDRL1 comprises the sequence of SEQ 1D NO: 36;

CDRLZ comprises the sequence of SEQ ID NO: 41; and

CDRL3 comprises the sequence of SEQ ID NO: 46; and

b) a heavy chain variable domain, or antigen binding fragment thereof,
comprising CORH1, CDRH2 and CDRH3, wherein:

CDRH1 comprises the sequence of SEQ ID NO: 18;

CDRH2 comprises the sequence of SEQ ID NO: 25; and

CDRH3 comprises the sequence of SEQ ID NO: 31.

2. The antibody or antigen binding fragment thereof of Claim 1 wherein the light
chain variable domain comprises residues 1 - 108 of SEQ ID NO: 14.

3. The antibody or antigen binding fragment thereof of Claim 1 wherein the heavy
chain variable domain comprises residues 1 — 116 of SEQ ID NO: 7.

4, The antibody or antigen binding fragment thereof of Claim 1 comprising:
an antibody light chain variable domain as defined in Claim 2; and
an antibody heavy chain variable domain as defined in Claim 3.

5. The antibody or antigen binding fragment thereof of Claim 4 comprising a light
chain and a heavy chain, wherein;

the light chain comprises the sequence of SEQ |ID NO: 14; and

the heavy chain comprises the sequence of SEQ ID NO: 7.

8. An isolated nucleic acid encoding the light chain variable domain and heavy



Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro

245250255 du Val Thr Cys Val val Val Asp Val Ser Hs Qu Asp Pro Gu
Val 260265270 Lys Phe Asn Trp Tyr Val Asp Ay Val Qu Val H's Asn Al a
Lys Thr 275280285 Lys Pro Arg Gu Qu G n Tyr Asn ser Thr Tyr Arg val
val Ser Val 290295300 Leu Thr Val Leu Hs Gn Asp Trp Leu Asn Ay Lys
A u Tyr Lys Cys 305310315320 Lys Val r Asn Lys Ala Leu Pro Ala Pro
I'le Au Lys Thr Ile Ser 325330335 Lys a Lys Gly Gin Pro Arg Gu Pro
G n val Thr u Pro Pro 340345350 Ser Arg Adu Leu Thr Lys Asn
Gn val a'Eé’é”"’ﬁ? degyain Eéﬁeﬁai‘b@wé@@@@%DW§‘9@59mPWéh@r‘9?f qﬁp@'r@ér Asp
Ile Ala VaI GQu Trp u Ser Asn Ay 370375380 G n Pro Qu Asn Asn Tyr
tga w; ;2({. Pr gn Eeréﬁrevsmatl?n I\?ﬁ?ﬂt@g@ﬁ'&pﬁ%ég @nﬁegc?’gq%g? é]?a%wso%erablry |.§}g§d tl;he

control sequences that are recognized by a host cell when the host cell is transfected
5 with the vector.

8. A host cell comprising the expression vector of Claim 7.

8. A method of producing an.antibody or antigen binding fragment thereof
10 comprising:
culturing the host cell of Claim 8 in culture medium under conditions wherein the
nucleic acid sequence is expressed, thereby producing polypeptides comprising the
light and heavy chain variable domains of the antibody or antigen binding fragment
thereof; and
15 recovering the antibody or antigen binding fragment thereof from the host cell or
culture medium.

10.  The antibody or antigen binding fragment thereof of Claim 1, further comprising
a heavy chain constant region comprising a y1 human heavy chain constant region or

20 a variant thereof, wherein the constant region variant comprises up to 20
conservatively modified amino acid substitutions.

11.  The antibody or antigen binding fragment thereof of Claim 1, further comprising
a heavy chain constant region comprising a y4 human heavy chain constant region or

25 a variant thereof, wherein the constant region variant comprises up io 20
conservatively modified amino acid substitutions.

12.  The antibody or antigen binding fragment thereof of Claim 1, wherein the
antibody or antigen binding fragment thereof is an antibody fragment selected from the
30 group consisting of Fab, Fab', Fab’-SH, Fv, scFv, F{ab’),, and a diabody.

13.  The antibody or antigen binding fragment thereof of Claim 1 for use as a
medicament.



405410415 Gn Gn @y Asn Val Phe ser cys Ser val Met Hs Gu Ala Leu
Hi s 420425430 Asn His Tyr Thr G n Lys ser Leu Ser Leu Ser Pro Ay Lys
435440445 <210> 9 <211> 113 <212> PRT <213> nus muscul us <400> 9 Asn
val Val Met Thr Gin Thr Pro Leu Thr Leu ser Val Thr Ile Gy 151015
Gn Pro Ala Ser Ile Ser cys Lys Ser Ser Gn Ser Leu Leu Asp Ser
202530 Page 9 seqlist Asp Gy Lys Thr Tyr Leu Asn Trp Leu Leu Gn
Arg Pro Ay Gn Ser 354045 Pro Lys AB® Leu Ile Tyr Leu Val Ser Lys
Leu Asp Ser Ay Val Pro 505560 Asp Arg Phe Thr Ay Ser Ay Ser Gy
Thr Asp Phe Thr Leu Lys Ile 65707580

14, The antibody or antigen binding fragment thereof of Claim 1 for use in the
treatment of a disorder selected from the group consisting of arthritis, psoriasis and
inflammatory bowel disease.

15 The antibody or antigen binding fragment thereof of Claim 1 for use in the
treatment of a disorder selected from the group consisting of muitiple sclerosis,
systemic lupus erythematosus and diabetes.

10 16.  The antibody or antigen binding fragment thereof of Claim 1 for use in the
treatment of cancer.

17. A pharmaceutical composition comprising the antibody or antigen binding
fragment thereof of Claim 1 in combination with a pharmaceutically acceptable carrier
16 or diluent.

18. The pharmaceutical composition of Claim 17, further comprising  an
immunosuppressive aor anli-inflammatory agent.

20 19.  Ahost cell comprising:
a) an expression vector comprising a nucleic acid sequence encoding the light
chain variable domain of the antibody or antigen binding fragment thereof of Claim 1;
and
b) an expression vector comprising a nucleic acid sequence encoding the
25 heavy chain variable domain of the antibody or antigen binding fragment thereof of
Claim 1.

20. A method of producing an antibody or antigen binding fragment thereof
comprising:

30 culturing the host cell of Claim 19 in culture medium under conditions wherein
the nucleic acid sequences are expressed, thereby producing polypeptides comprising
the light and heavy chain variable domains of the antibody or antigen binding fragment



Ser

Arg Val Qu Ala Gu Asp Leu Ay Leu Tyr Tyr Cys Trp Gn Gy

859095 Thr H's Phe Pro Phe Thr Phe Gy Ser Ay Thr Lys Leu Qu lle

Lys

100105110 Arg <210> 10 <211> 108 <212> PRT <213> Mus nuscul us

:<400> 10 Asp Ile Gn Met Thr Gn Ser Pro Ala Ser Leu Ser Ala Ser Val

Ser
Leu
Arg
Asn
H s

151015 G u Thr Val Thr Ile Thr cys érg Ala Ser Qu Asn Ile Tyr
Tyr 202530 Leu Ala Trp Tyr Gn d Pkys Trp Ay Lys ser Pro Gn
Leu Val 354045 Tyr Asn Ala Lys Thr Leu Ala Au Gy Val Pro Ser
Phe Setierédfyarl05560 Ser Ay Ser Ay Thr G n Phe ser Leu Lys Ile

L 7 Ph T i n Hi
-SI-§ ; Ge; ?h;récgsgfeeglng)ﬁ‘@oanﬁgody or antxgé?'r bmcfe ng(?rg/gmseenrt the}/erof frgm trgey ﬁosﬁ:er?l orI S
culture medium.



859095 Thr Phe Ay Ser Ay Thr Lys Leu Qu Ile Lys Arg 100105 <210>
11 <211> 111 <212> PRT <213> Mus nuscul us <400> 11 seglist Ser G n
Ala Val Val Thr Gn QQu Ser Ala Leu Thr Thr Ser Pro Gy 151015 du
Thr Val Thr Leu Thr Cys Arg Ser Ser Tq1s y Ala Val Ile Thr 202530
Ser Asn Asp Ala Asn Trp \@L)TQ@ g%-_ﬁd o Asp His Ser Phe Thr
354045Gly Leu Ile Ay @y Thr Asn Asn Arg Ala Pro Gy val Pro Ala
Ar g 50%560dRkRe1 Be ooy aBEQﬂ Leu Ile Gy Asp Lys Ala Ala Leu Thr Ile
Thr Ay 65?‘@25%%tﬂg%?réﬁ Thr Gu Asp Gu Ala Ile Tyr Phe Cys Ala Leu

Trp Tyr efngram Richard N.
Liu, yan-Hui
Orth, Peter
<120> Engineered Anti-IL-23pl9 Antibodies
<130> BP0G597

<150> 60/891,409
<151> 2007-02-23

<160> 50

<170> PatentiIn version 3.4

<210> 1

<211> 117

<Z212> PRT

<213> Mus musculus

<400> 1

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

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

Tyr Ile GIn Trp val Lys Gln Ser Arg Gly Lys Ser Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Ser Cys Tyr Asn Gly Ala Thr Arg g%r Asn GlIn Lys Phe
50 55

Lys Gly Lys Ala Thr phe Thr val Asp Thr Ser Ser Arg Thr Ala Tyr
65 70 75 80

Met GIn Phe Ser Ser Leu Thr Ser Glu Sap Ser Ala val Tyr Sge Cys
85

Ala arg GIn Gly Phe Tyr Ala Met Asp Tyr Trp Gly GIn Gly Thr Ser

val Thr val Ser Ser

115
<210> 2
<211> 116
<212> PRT

<213> Mus musculus

<400> 2

His val G1n Leu Gln GIn Ser Gly Pro Ggu val val Arg Pro %Ey Ala
1

1 5
Page 1



859095 Asn His Trp Val Phe Gy Gy Ay Thr Lys Leu Thr Val Leu Gy
100105110 <210> 12 <211> 108 <212> PRT <213> Mus nuscul us <400> 12
Asp Ile Gn Met Thr Gn Ser Pro Val Ser Leu Ser Ala Ser Val vy
151015 A u Thr Val Thr Ile Thr Cys Arg.Ala Ser A u Asn Val Tyr Ser
Tyr 202530 Leu Ala Trp Tyr Gn Gn IS n Ay Lys Ser Pro Gn Leu
Leu Val 354045 Tyr Asn Ala Lys Thr Leu Ala Gu Gy Val Pro Ser Arg
Phe Sar va y.y505560eSays Gy Skr SEF G TPhTyiGIne Pthe Sor Alauycys |l e Asn
Ser Leu G n Pr# 65707580 G u ASp Phe Ay Ser Ty?®Tyr Cys Gn H's His
Phe Gy Thr Pro Leu 859095 Thr Phe Ay Ala Gy Thr Lys Leu Asp Leu
Lys AOmet ;Er Trp val Lys Gln 259 Pro Gly Gln Gly h?u Glu Trp Ile

Gly GIn T1e Phe Pro val ?gg Gly ser Ala Asp E%r Asn Glu Ile Phe
50

Glu Gly Lys Ala Thr rLeu Thr val Asp Thr Ser Ser Ser Thr ala Tyr
65 70 75 80

Ile GIn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
85 90 a5

Ala Arg Gly Gly Gly Gly Phe Ala Tyr Trp Gly GIn Gly Thr Leu val
100 105 110

Thr val ser Ala
115

<210> 3

<211> 124

<212> PRT

<213> Mus musculus

<400> 3
Gln val GIn Leu GIn GIn Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
1 5 10 15

ser val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe ggr Ser Tyr
20 25

Gly Ile ser Trp val Lys GIn Arg Thr Gly GIn Asp Leu Glu Trp Ile
35 40 45

Gly Glu ITe Tyr Pro Arg Ser val Asn Ser Tyr Tyr Asn Glu Arg Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Thr Sser Glu gsp ser Ala val Tyr g?e Cys
85

Ala Arg Gly Gly Asn Tyr Tyr Gly Arg Asn Tyr Gly Asp Tyr Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr thr Leu Thr val Ser Ser
115 120

Page 2



100105 <210> 13 <211> 108 <212> PRT <213> Mus nuscul us seqlist <400>
13 Asp Ile Gn Met Thr Gn Ser Pro Ala Ser Leu Ser Ala Ser Val Gy
151015 A u Thr Val Thr Ile Thr Cys Arg Thr Ser Qu Asn Ile Tyr Ser
Tyr 202530 Leu Ala Trp Tyr Gn Gn L §.G n Ay Lys Ser Pro Gn Leu
Leu Val 354045 Tyr Asn Al a Lys Thr Si_eéu”iﬂ a Gdudy Val Pro Ser Arg
Phe Senp.G4 505560 Ser Ay Ser Ay Thr Gn Phe Ser Leu Lys Ile Asn
Arg +80>-G1i6Pro 65707580 G u Asp Phe Gy Arg Tyr Phe Cys G n H's H's
Tyr %%H |RRTPY o Pti1e 859095 Thr Phe Ay Ser Ay Thr Lys Leu Gu lle
Lys >108E0BIEI 1S 14 <211> 214 <212> PRT <213> Artificial Sequence
<2202400> 4

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

Ser Leu Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe ggr Ser Phe
20 25

Phe Ile His Trp Leu Lys Gln Arg Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile pPhe Pro Gly Asn His Asp val Glu Tyr Asn Glu Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser Thr Ala Asp

Met His Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Phe Cys
85 90 a5

Ala Arg Gly Gly Gly Asn Leu Pro Tyr Trp Gly Gln Gly Thr Leu val
100 105 110

Thr val ser Ala

115
<210> 5
<211> 116
<212> PRT

<213> Mus musculus

<400> 5

His val GIn Leu GIn GIn Ser Gly Pro Glu Leu val Arg Pro Gly Ala
1 5 10 15

ser val Glu Leu Ser Cys Lys Ala Ser Gly Tyr Ile Phe Ile Thr Tyr
20 25 30

Trp Met Thr Trp Met Lys GIn Arg Pro Gly Gin Gly hgu Glu Trp Ile
35 40

Gly GIn ITe phe Pro Ala Ser Gly Ser Ala Asp g%r Asn Glu Met Phe
50 55

Glu Gly Lys Ala Thr Leu Thr val Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr pPhe Cys
pPage 3



<223> Human franmewor ks, rodent CDRS <220> <221> DOVAI N <222>
(1)..(108) <223> Variable Domain <400> 14 Asp Ile G n Met Thr G n Ser
Pro Ser Ser Leu Ser Ala Ser Val Gy 151015 Asp Arg Val Thr Ile Thr
Cys Arg Thr Ser A u Asn Ile Tyr Ser Tyr 202530 Leu Ala Trp Tyr Gn
Gn Lys Pro Ay Iég§ Ala Pro Lys Leyf%%trlile 3540454Tyr Asn Ala Lys
Thr Leu Ala Gu y Val Pro Ser Arg Phe Ser Ay 503 60 Ser Ay Ser
Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro 65707580 A u Asp
Phe NaaATPBerWyTWTﬂy Q¥ RhenAlp s{YgiErpTgv‘ry aly Cﬂnfe'fﬁ &ephe1859095 Page
12 seglist 00 0 !

Thr val Sser Ala
115

<210> 6

<211> 446

<212> PRT

<213> Artificial Sequence

<220>
<223> Human frameworks, rodent CDRs

<220>

<221> DOMAIN

<222> (1)..({118)
<223> variable bomain

<400> 6
G1n val G1In Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

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

Trp Met ghr Trp val arg GIn Ala Pro Gly GIn Gly heu Glu Trp Met
5 40 5

Gly GIn Ile Phe Pro Ala Ser Gly Ser Ala Asp Tyr Asn Glu Met Phe
50 55 60

Glu Gly Arg val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 a5

Ala Arg Gly Gly Gly Gly Phe Ala Tyr Trp Gly Gln Gly Thr Leu val
100 105 110

Thr val ser ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala
115 120 125

Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
130 135 140

val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly
145 150 155 160

Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu GlIn Ser Ser
Page 4



Thr Phe Ay Gn @y Thr Lys val Gu Ile Lys Arg Thr Val Ala Al a
100105110 Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Gu G n Leu Lys Ser
Ay 115120125 Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg
A u Ala 130135140 Lys Val Gn Trp Lys.Val Asp Asn Ala Leu G n Ser Ay
Asn Ser G n 14515Q455160 G u Ser VASHh' G u an Ag@sser Lys Asp Ser
Thr Tyr Ser Leu Ser 165170175 Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
GQu Lys H's Lys Val Tyr 180185190 Al a CKS GQu val Thr Hs Gn dy Leu
Ser bt LPY 0'YWabeITheY 1588 St Vaby20 0TS VPhe rAsTErA %‘" @y @4 cys 210
<210> 15 <211>18% <212> PRT <2132 Mus nuscul us 424b0> 15 @y Tyr Ser
Phe Thr Ala Tyr Tyr Ile G n 1510 <210> 16 <211> 10 <212> PRT <213>

Mis @lscul B n<di@OFydEle Cys Asn val Asn His Lys Pro Ser Asn Thr
195 200 205

Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp Lys Thr His Thr
210 215 220

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu val Thr cys val val val Asp val Ser His Glu Asp Pro Glu val
260 265 270

Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr
275 280 285

Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val
290 295 300

Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320

Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 330 335

Lys Ala Lys Gly Gln Pro Arg Glu Pro GlIn val Tyr Thr Leu Pro Pro
340 345 350

Sser Arg Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly

GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp
405 410 415

GIn GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
Page 5



Ay Tyr Ile Phe Ser Ala Tyr Trp Met Thr 1510 <210> 17 <211> 10 <212>
PRT <213> Mus nuscul us <400> 17 Ay Tyr Thr Phe Thr Ser Tyr Ay lle
Ser 1510 <210> 18 seglist <211> 10 <212> PRT <213> Mus nuscul us

<400> 18 Ay Tyr Ser Phe Thr Ser Phe Phe Ile H's 1510 <210> 19 <211>
10 <212> PBEE<213> nus nuscg%ys <4009'1% @ y,,byr 11e Phe Ile Thr Tyr

Trp Met Thr 1510 <210> 20 <211> 17 <212> PRT <213> nus nuscul us <400>
20

<210> 7

<211> 446

<212> PRT

<213> Artificial Sequence

<220>
<223> Human frameworks, rodent CDRsS

<220>

<221> DOMAIN

<222> (1)..(118)
<223> variable Domain

<400> 7
G1n val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

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

Trp Met ;?r Trp val Arg Gln Ala Pro Gly Gln Gly Lgu Glu Trp Met
490 4

Gly GIn Ile Phe Pro Ala Ser Gly Ser Ala Asp Egr Asn Glu Lys Phe
50 55

Glu Gly Arg val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Asp Agp Thr Ala val Tyr ggr Cys
&5 9

Ala Arg Gly Gly Gly Gly Phe Ala Tyr Trp Gly Gln Gly Thr Leu val
100 105 110

Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala
115 120 125

Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
130 135 140

val Lys Asp Tyr pPhe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly
145 150 155 160

Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gln Ser Ser
165 170 175

Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser Leu
180 185 190

Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn Thr
Page 6



Tyr Ile Ser Cys Tyr ASn Ay Ala Thr Arg Tyr ASn G n Lys Phe Lys
151015 Ay <210> 21 <211> 17 <212> PRT <213> nus nuscul us <400> 21
Gnlle Phe Pro Val Arg Gy Ser Ala Asp Tyr Asn Qu Ile Phe GQu
151015 Ay <210> 22 <211> 17 <212> PR'{.<213> Mus nuscul us <400> 22
Gulle Tyr19§>ro Arg Ser Val ,asn Ser® P*Tyr ASn Gu Arg Phe Lys
151015 dy <210> 23 <211> 1 seqglist <212> PRT <213> Mus nuscul us

<400> 23 Trp Ile Phe Pro Ay Asn H's Asp Val Qu Tyr Asn A u Lys Phe
Lys Lys gig Asp Lys Lys val glg Pro Lys Ser Cys 338 Lys Thr His Thr

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu val Thr cys val val val asp val Ser His Glu Asp Pro Glu val
260 265 270

Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr
275 280 285

Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val
290 205 300

Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320

Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 330 335

Lys Ala Lys Gly Gln Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro
340 345 350

Ser Arg Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly

GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp
405 410 415

Gin GIn Gly Asn val pPhe Ser Cys Ser val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 44( 445

<210> 8

<211> 446

<212> PRT

<213> Artificial Sequence

Page 7



151015 Ay <210> 24 <211> 17 <212> PRT <213> Mius nuscul us <400> 24
Gnlle Phe Pro Ala Ser Gy Ser Ala Asp Tyr Asn Gu Met Phe GQu
151015 dy <210> 25 <211> 17 <212> PRT <213> Artificial Sequence
<220> <223> Rodent CDR with one am no_acid substitution <400> 25 G n
Ile Phe Pro Ala Ser Ay Ser Ala AS SR 15sn G u Lys Phe Gu 151015 Gy
<210z 6 SRhAR f],.?img,%l%g PRYer2¥8rs Artificial Sequence <220> <223>
Rodent CDR wi th four am no acid substitutions <400> 26 G n |le Phe
Pro élz%>8er Gy Ser Ala Asp Tyr Ala G n Lys Leu Gn 151015 Ay

<221> DOMAIN
«222> (1)..({116)
<223> Vvariable Domain

<400> 8
Gln val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Ile pPhe gée Thr Tyr
20 25

Trp Met ghr Trp val Arg Gin Qéa Pro Gly GIn Gly Leu Glu Trp Met
5 45

Gly Gln 1Ile pPhe Pro Ala Ser Gly Ser Ala Asp T%r Ala Gln Lys Leu
50 55 6

GIn Gly Arg val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met GIuU Leu Arg Ser Leu Arg Ser Asp ggp Thr Ala val Tyr ggr Cys
85

Ala Arg Gly Gly Gly Gly Phe Ala Tyr Trp Gly GIn Gly Thr Leu val
100 105 110

Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala
115 120 125

Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
130 135 140

val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly
145 150 155 160

Ala Leu Thr ser Gly val His Thr Phe Pro Ala val teu GIn Ser Ser
165 170 175

Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser Leu
180 185 190

Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn Thr
195 200 205

Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp Lys Thr His Thr
210 215 220

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe
Page 8



<210> 27 <211> 8 <212> PRT <213> Mus nusculus seqglist <400> 27 Gn
Ay Phe Tyr Ala Met Asp Tyr 15 <210> 28 <211> 7 <212> PRT <213> Mis
muscul us <400> 28 Ay Ay Gy Ay Phe Ala Tyr 15 <210> 29 <211> 15
<212> PRT <213> Mus nusculus <400> 29 Ay Ay Asn Tyr Tyr Ay Arg Asn
Tyr quy Asp Tyr Phe %8 Tyr 151015 5@2}?5'; 30 540

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu val Thr cCys val val val Asp val Ser His Glu Asp Pro Glu val
260 265 270

Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr
275 280 285

Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val val Ser val
290 295 300

Leuy Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320

Lys val Ser Asn Lys Ala teu Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 330 335

Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro
340 345 350

Ser Arg Asp Glu Leu Thr Lys Asn Gln val Ser Leu Thr Cys Leu val
355 360 365

Lys g]y Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Ash Gly

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp
405 410 415

GIn GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr GlIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 9

<211> 113

<212> PRT

<213> Mus musculus

<400> 9

Asn val val Met Thr GIn Thr Pro Leu Thr Leu Ser val Thr Ile Gly
1 5 10 15

GIn Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu LSU Asp Ser
25 3
Page 9



<211> 7 <212> PRT <213> Mus nusculus <400> 30 Gy Ay Ay Asn Leu Pro
Tyr 15 <210> 31 <211> 7 <212> PRT <213> Mus nusculus <400> 31 dy Qy
Gy Ay Phe Ala Tyr 15 <210> 32 <211> 16 <212> PRT <213> Mus nuscul us
<400> 32 Lys Ser Ser G n Ser Leu L%%ﬂﬁﬁﬂéser Asp Gy Lys Thr Tyr Leu
Asn 151015 <210> 33 <211> 11 <212> <213> Mus nuscul us <400> 33
segli st

J Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly GlIn Ser

35 40 45

Pro Lys Arg Leu Ile Tyr Leu val Ser Lys Leu %gp Ser Gly val Pro
50 55

Asp Arg Phe Thr Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

ser Arg val Glu Ala Glu Asp Leu Gly Leu Tyr Tyr Cys Trp g}n Gly
85 90

Thr His Phe Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys
100 105 116

Arg

<210> 10

<211> 108

<212> PRT

<213> Mus musculus

<400> 10

Asp Ile Gln Met Thr GIn Ser Pro Ala Ser Leu Ser Ala Ser Xg1 Gly
1 5 10

Glu Thr val Thr Ile Thr Cys Arg %}a ser Glu Asn Ile g%r Ser Tyr
20

Leu Ala Trp Tyr GIn Glu Lys Trp Gly Lys Ser Pro ggn Leu Leu val
35 40

Tyr Agn Ala Lys Thr Leu Ala Giu Gly val Pro Ser Arg Phe Ser Gly
5 55 60

ser Gly Ser Gly Thr GIn Phe Ser Leu Lys Ile Asn Ser Leu GIn Ser
65 70 75 80

Glu Asp Phe Gly Ser Tyr Tyr Cys GIn His His Tyr Gly Thr Pro Phe

85 90 95

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg

100 105
<210> 11
<211> 111
<212> PRT
<213> Mus musculus
<400> 11

Page 10



Arg Ala Ser u Asn Ile Tyr Ser Tyr Leu Ala 1510 <210> 34 <211> 14
<212> PRT <213> Mus nuscul us <400> 34 Arg Ser Ser Thr Gy Ala Val lle
Thr Ser Asn Asp Ala Asn 1510 <210> 35 <211> 11 <212> PRT <213> Mus
muscul us <400> 35 Arg Thr Ser Gu Asn Ll e Tyr Ser Tyr Leu Ala 1510

<210 < 1 %@ p 40Q% 36,Arg Thr Ser
G u iesrﬁ@?rl’g“ % Vahs@r?%‘% fiei;u E]ZJS% sﬁg@ L Qur YT, 511%‘% 212> PRT <213>
mus nmuscul us <400> 37 Leu Val Ser Lys Leu Asp Ser

Glu Thr val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala val Ile Thr
20 25 30

Ser Asn Asp Ala Asn Trp val Gln Glu Lys Pro Asp His Ser Phe Thr
35 40 45

Gly ggu Ile Gly Giy Thr §§n Asn Arg Ala Pro ggy val Pro Ala Arg

Phe Ser Gly Ser Leu Ile Gly Asp Lys Ala Ala Leu Thr Ile Thr Gly
65 70 75 80

Ala GIn Thr Glu ggp Glu Ala 1le Tyr gge Cys Ala Leu Trp g§r ser

Asn His Trp val Phe Gly Gly Gly Thr Lys Leu Thr val Leu Gly
100 105 110

<210> 12

<211> 108

<212> PRT

<213> Mus musculus

<400> 12

Asp ITe GIn Met Thr Gln Ser pPro val Ser Leu Ser Ala Ser val Gly
1 5 10 15

Glu Thr val Thr ITe Thr Cys Arg Ala Ser Glu Asn val g%r ser Tyr
20 25

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

Tyr Asn Ala Lys Thr Leu Ala Glu &Gly val Pro Ser Arg Phe Ser Gly
50 55 60

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

Glu Asp Phe Gly Ser Tyr Tyr Cys Gln His His Phe Gly Thr Pro Leu
85 90 95

Thr Phe Gly Ala Gly Thr Lys Leu Asp Leu Lys Arg
100 105

<210> 13

<211> 108

<212> PRT

<213> Mus musculus
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<210> 38 <211> 7 <212> PRT <213> mnus nuscul us <400> 38 Asn Al a Lys
Thr Leu Ala Qu 15 <210> 39 <211> 7 <212> PRT <213> Mius nuscul us
<400> 39 @y Thr Asn Asn Arg Ala Pro 15 <210> 40 <211> 7 <212> PRT
<213> Mus mnuscul us <400> 40 Asn Ala Lys Thr Leu Ala G u

seqlist
<400> 13

Asp ITe GIn Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser val Gly
1 5 10 i5

Glu Thr val Thr Ile Thr Cys Arg ggr Ser Glu Asn Ile g%r ser Tyr
20

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

Tyr Asn Ala Lys Thr Leu Ala Glu Gly val Pro gSr Arg Phe ser Gly
50 55

ser Gly Ser Gly Thr GIn Phe Ser Leu Lys Ile Asn Arg Leu Gln Pro
65 70 75 80

Glu Asp rPhe Gly Arg Tyr Phe Cys Gln gas His Tyr Gly Ile Pro Phe
85 a5

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

<210> 14

<211> 214

<212> PRT

<213> Artificial Sequence

<220>
<223> Human frameworks, rodent CDRs

<220>

<221> DOMAIN

<222> (1)..(108)
<223> variable Domain

<400> 14

Asp Ite GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr ITe Thr Cys Arg Ehr ser Glu Asn Ile Tyr Ser Tyr
20 5 30

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

Tyr §Sn Ala Lys Thr Leu Ala Glu Gly val Pro ggr Arg Phe Ser Gly
55

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

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His His Tyr Gly Ile Pro Phe
g5 90 95
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15 <210> 41 <211> 7 <212> PRT <213> Mus nuscul us <400> 41 Asn Al a Lys
Leu Ala Au 15 <210> 42 <211> 9 <212> PRT <213> Mus nuscul us
15 <210> 43 <211> 9

Thr

<400> 42 Trp A n dy Thr
<212> PRT <213> Mus nuscul us <400> 43 @n Hs Hs Tyr Ay Thr

Thr

15 <210> 44

H s Phe Pro Phe Thr

Thr Phe Gly Gln Gly Thr Lys
100

Pro Ser

Thr Ala
130

Lys val
145

Glu ser

Ser Thr

Ala Cys

Phe Asn
210

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

<400>

val
115

Ser

GIn

val

Leu

Glu

195

Arg

15
10
PRT

rhe

val

Trp

Thr

Thr

180

val

Gly

Ite

val

Lys

Glu

165

Leu

Thr

Glu

Mus musculus

15

Gly Tyr ser Phe Thr
1 5

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

<400>

16
10
PRT

Mus musculus

16

Gly Tyr Ile Phe Ser
1 5

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

<400

17
10
PRT

Mus musculus

17

Gly Tyr Thr Phe Thr
1 5

<210>

18

phe

Cys

val

150

Gln

ser

His

Cys

Pro

Leu

135

Asp

Asp

Lys

Gln

val

Pro

120

Leu

Asn

Ser

Ala

seqlist

Glu ITe Lys Arg Thr

105

Ser Asp Glu

Asn Asn Phe

Ala Leu GIn
155

Lys Asp Ser
170

Asp Tyr Glu

Leu Ser ser

Ala Tyr Tyr Ile Gln

10

Ala Tyr Trp Met Thr

10

Ser Tyr Gly Ile Ser

10

Page 13

Gln

Tyr

Ser

Thr

Lys

Pro

Leu

125

Pro

Gly

Tvyr

His

val
205

val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Ala

Ser

Glu

Ser

Leu

175

val

Lys

Ala

Gly

Ala

Gin

160

ser

TYr

Ser

Pro Phe



<211> 9 <212> PRT <213> Mus nuscul us <400> 44 Ala Leu Trp Tyr Ser Asn

Hs Trp Val

15 <210> 45 <211> 9 <212> PRT <213> Mus nuscul us <400> 45

G@n Hs Hs Tyr Ay Ile Pro Phe Thr 15 seqglist <210> 46 <211> 9
<212> PRT <213> Mus nuscul us <400> 46 Gn Hs Hs Tyr Ay Ile Pro Phe
Thr 15,5210> 47 <211> 170 seqlist

<212> PRT
<213> Mus musculus

<400> 18

Gly Tyr Ser Phe Thr
1 5

<210> 19

<211> 10

<212> PRT

<213> Mus musculus

<400> 19
Gly Tyr Ile Phe Ile
1 5

<210> 20

<211> 17

<Z212> PRT

<213> Mus musculus
<400> 20

Tyr Ile Ser Cys Tyr
1 5
Gly

<210> 21

<211> 17

<212> PRT

<213> Mus musculus
<400> 21

Gln Ile Phe Pro val
1 5
Gly

<210> 22

<211l> 17

<212> PRT

<213> Mus musculus

<400> 22
1

Gly

<210> 23
<211> 17

Ser Phe Phe Ile His
10

Thr Tyr Trp Met Thr
10

Asn Gly Ala Thr Arg Tyr Asn GIn Lys Phe Lys
10 15

Arg Gly Ser Ala Asp Tyr Asn Glu Ile Phe Glu
10 15

Glu Ile Tyr Pro Arg Ser val Asn Ser Tyr Tyr Asn Glu Arg Phe Lys
5 15

10

Page 14



<212> PRT <213> Hono sapi ens <400> 47 Arg Ala Val Pro Ay Ay Ser Ser
Pro Ala Trp Thr Gn Cys Gn Gn 151015 Leu Ser G n Lys Leu Cys Thr
Leu Ala Trp Ser Ala H's Pro Leu Val 202530 Ay H's Met Asp Leu Arg
Gu Gu Ay Asp Au GQu Thr Thr Asn Asp 354045 Val Pro Hs Ile Gn
Gy Oys Asp Pro Gn A y"998istAr g 505560 Asp Asn Ser G n
Phe %% q'fﬁsqn&dﬁqgslle Hs Gn Gy Leu Ile Phe 65707580 Tyr G u Lys
Leu Leu Gy Ser Asp Ile Phe Thr Ay Qu Pro Ser Leu 859095 Leu Pro
Asp 880>Pr&¥ Val Ay G n Leu Hs Ala Ser Leu Leu Gy Leu 100105110 Ser

Sro J1§'é’r IL%uLf"‘ée '"°PF§Y gér 'gyf*gvoaﬂ%ugrﬁ gﬁg {m L 5 G 8 IAlrg éﬁlml%
130135140

Gly

<210> 24

<211> 17

<212> PRT

<213> Mus musculus

<400> 24

Gin Ile Phe Pro Ala Ser Gly Ser Ala Asp Tyr Asn Glu Met Ege Glu
1 5 10

Gly

<210> 25

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Rodent CDR with one aminoc acid substitution

<400> 25

Gln Ile Phe Pro Ala ser Gly Ser Ala Asp Tyr Asn Glu Lys Phe Glu
1 5 10 15
Gly

<210> 26

<211> 17

<212> PRT

<213> artificial Sequence

<220>
<223> Rodent CDR with Tour amino acid substitutions

<400> 286

Gln ITe Phe Pro Ala Ser Gly Ser Ala Asp Tyr Ala GIn Lys Leu Gln
1 5 10 15

Gly

<210> 27
<211> 8
<212> PRT
<213> Mus musculus
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Lys Ile Leu Arg Ser Leu G n Ala Phe Val Ala Val Ala Ala Arg Val
145150155160 Phe Ala Hs Ay Ala Ala Thr Leu Ser Pro 165170 <210> 48
<211> 175 <212> PRT <213> Mus nmusculus seqglist <400> 48 Val Pro Arg
Ser Ser Ser Pro Asp Trp Ala Gn Cys Gn Gn Leu Ser 151015 Arg Asn
Leu Cys Met Leu Ala Trp Asn Ala H sCA'3%Pro Ala Gy H s 202530 Met
Asn Lg@.Ley Arg Gu Gu Gu Asp Gu GQu Thr Lys Asn Asn Val 354045
Pro Arg Ile Gn Cys Qu Asp Ay Cys Asp Pro Gn Ay Leu Lys Asp
5055600 Aty PBerTYE AlPet@sy Tet Gn Arg Ile Arg Gn Ay Leu Ala Phe
Tyr 5707580 >

<210> 28

<211> 7

<212> PRT

<213> Mus musculus

<400> 28
Gly Gly Gly Gly Phe Ala Tyr
1 5

<210> 29

<211> 15

<212> PRT

<213> Mus musculus

<400> 29

Gly Gly Asn Tyr Tyr Gly Arg Asn Tyr Gly Asp Tyr Phe Asp Tyr
1 5 10 15

<210> 30

<211> 7

<212> PRT

<213> Mus musculus

<400> 30
Gly Gly Gly Asn %eu Pro Tyr
1

<210> 31

<«211> 7

<212> PRT

<213> Mus musculus

<400> 31
Gly Gly Gly Gly Phe Ala Tyr
1 5

<210> 32

<211> 16

<212> PRT

<213> Mus musculus

<400> 32

Lys Ser Ser GlIn Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn
1 5 10 15

<210> 33

<211> 11

<212> PRT

<213> Mus musculus

<400> 33
Page 16



Lys H's Leu Leu Asp Ser Asp Ile Phe Lys Ay GQu Pro Ala Leu Leu
859095 Pro Asp Ser Pro Met Gu Gn Leu H's Thr Ser Leu Leu Ay Leu
Ser 100105110 G n Leu Leu Gn Pro Qu Asp H's Pro Arg Gu Thr Gn Gn
Met Pro 115120125 Ser Leu Ser Ser g%rq] inh Gn Trp Gn Arg Pro Leu Leu
Arg Ser Lys 130135140 Ile Leu Arg Ser Leu Gn Ala Phe Leu Ala Ile Al a
Al a ArggaValsePhe@lulAS51504564160eAlTar Hier Ay Ala Ala Thr Leu Thr Qu Pro
Leu ¥al Pro Thr APa 165170175 <210%¥ 49 <211> 1398 <212> DNA <213>
Artificial Sequence <220> <223> Hunman constant and franework regions,
r odegt;oCDRs; <400> 49 at ggctgtgc tggggctgcet gttctgecctg gtgacattcc
caagerlgtgtldaget gt cccag60 gt gcagctgg tgcagtctgg cgctgaggtg aagaagcctg
gcgced EQtPRgaaL%%t ¢t cc120

<Z213>~ Mus mustulus

<400> 34

Arg Ser Ser Thr Gly Ala val Ile Thr iSr Asn Asp Ala Asn
1 5

<210> 35

<211> 11

<212> PRT

<213> Mus musculus

<400> 35

Arg Thr Ser Glu Asn Ile Tyr Ser Tyr Lgu Ala
1 5 1

<210> 36

<211> 11

<212> PRT

<213> Mus musculus

<400> 36

Arg Thr Ser Glu Asn Ile Tyr Ser Tyr Leu Ala
1 5 10

<210> 37
<211> 7

<212> PRT

<213> Mus muscutus

<400> 37

Leu val Ser Lys Leu Asp Ser
1 5

<210> 38

<211> 7

<212> PRT

<213> Mus musculus

<400> 38

Asn Ala Lys Thr Eeu Ala Glu
1

<210> 39

<211l> 7

<212> PRT

<213> Mus musculus

<400> 39

Gly Thr Asn Asn Arg Ala Pro
Page 17



t gcaaggctt ctggctacat cttcatcacc
ggccaggggc tggagtggat gggccagatc
gagaagttcg aaggcagagt caccatgacc
gagct gagga gcct gagatc tgacgacacc
ggatjcgctt actggggcca gggcaccctg

Page 20

act cacacat ttccccccaa gtggtggacg

cccc

gacﬁbtcagcctga agcaat gggc

t cccggEbdgcpdicaaggact a gegt gcacac
aaccezdggavdsgagamacga at gccaagac

cctgcctg

ctt c&0

gt agccggagaa tctacagcaa
aa*®tttcccgget ctccageage

agacgs 4ag 13aagnceegq1gcancaggac

caaclacaag gctcacégtg
ccggt gacgg tgtcgtggaa
aagagagit g;@agcccaaat ¢
gt caaggiit.cay act ggt acgt
gagaadlaecaPRTct ccaaagc
accatgiéet MuSchifet Yya
agcogemst 94 €t caggegcec
cacat gcgt g ggacggcgtg
ggaghyygdy lsctya
1 DNA

<212

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

<400>

Trp Gln Gly Thr His
1

<210>
<211>
<Z212>
<Z213>

<400

42

9

PRT

Mus musculus

42

5

43

9

PRT

Mus musculus

43

GIn His His Tyr Gly
1 5

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

<400>

1

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

<400>

1

44

9

PRT

MuUs muscutus

44

Ala Leu Trp Tyr Ser
5

45

9

PRT

Mus musculus

45

Gln His His Tyr Gly
5

t gaggctctg
gt cct acagt
gaact cct gg
gaggagcagt
ccat cccggg
gacaagagca
ctactccctc
gtaccgtgtg

%ggéﬂgg@baacgtc

Phe Pro Phe Thr

Thr pPro phe Thr

Asn His Trp val

t act ggat ga
ttCCCthC&
acagacacat
gcoat gt.att
gtsce%tégsgt[ ct

gaggt gcat a
tccttcttcce
t gaccgt gcc
t caccgt cct
ccgt gat gca
caaggt ggac
agcccccatc

cct gggt geg
gcggct ct gc
ccaccagcac
act gt gccag
ccagcgct ag

gt cagcgt cc
ttctcatgct
ccagcaacac
aagccct ccc

gcaggcccct 180
agact acaac240
agcctacat g300
aggcggt ggc360
caccaagggc420
ccatcggtct ggctgcctgg ctgaccagcg agcagcgt gg aat cacaagc

gt ct ccaaca
ctgtctccgg
gcccaccgtg
cacaggt gt a

gtaaatga accctcctcc

cccagcacct
caccctgccc

caccctcatg
caaaggcttc

seqgl i st aagagcacct ctgggggcac

cct caggact
ggggaccgt ¢
acaacagcac
at gagct gac
ggt ggcagca
ctgcaacgtg
caagt gcaag

gag cctctcc

Ile Pro Phe Thr

Page 18

tt gggcaccc
at ct cccgga
t ggct gaat g
tat cccagcg
cacaaccact
tt gt gacaaa
caaagggcag

<210> 50

agacct acat
cccct gaggt
gcaaggagt a
acat cgccgt
acacgcagaa
agtcttcctc
caagaaccag
<211> 702



<213> Artificial
ggggctgctg gtgcetgttcc
t gggcgacag agtgaccatc
ct at aacgcc aagaccctgg
t cagcagcct gcagcct gag
t acggiggctqgcaccatctg
tgct géldt-aa@ cttctat ccc

sequence

t gccagccat
catctacagc
ct gaaggggt
tcagcaccac
tgttcatctt
gaaggt ggat
t gagcagcac

caag&acagcPfdcct acagece
R g

<400>

46

cttcaacagg

GlIn His His Tyr Gly Ile Pro Phe Thr
1 5

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

<400>

Arg Ala
1

Leu Ser

Gly His

val Pro

50

Asp Asn

65

Tyr Glu

Leu Pro

Ser GlIn

Pro ser

130

Lys Ile

145

Phe Ala

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

47
170
PRT
Homo

47

sapiens

val Pro g?y

Gln

Leu

Met
35

Asp Leu

His Ile Gln

Ser Gin Phe

Leu
85

Lys Leu

ser
100

Asp Pro

Leu Gln

115

Leu

l.ey Ser Pro

Leu Arg Ser

Ala
165

His Gly

48

175

PRT

Mus musculus

Gly Ser Ser Pro

Ala
25

Cys Thr Leu

Glu
40

Arg Glu Gly

Gly
55

Cys Asp Gly

Cys Leu GIn Arg

Gly Ser Asp Ile

val Gly GIn Leu

105

Pro Glu Gly His

Gln
135

ser Pro Trp

Leu Gln Ala Phe

150

Ala Thr Leu Ser

and framewor k regions,

gagat gt gat
tacct ggcct
gccat ccagg
t atydast t c
ccct ccat ct
aacgccct cc
cctgaccct g

ggagagtgtt

Ala Thr

10

Trp

Trp Ser Ala

Asp Glu Glu

Pro
60

Cys Asp

His GIn

75

Ile

Phe Thr

90

Gly

His Ala Ser

His Trp Glu

GlIn Leu

140

Arg

Ala val

155

val

Pro
170

Page 19

atcctccctg
ggt at cagca
gacagacttc
cattcacctt
aact gcctcc
agagcggcaa
acacaaggtg

rodent CDRS

tctgcctctg

gaagccaggg
accct gacca
cggccagggc
gt ggt gt gcc
ct cccaggag
tacgcct gcg

aa Page 21

Gin Gln

15

GIn Cys

His Pro val

30

L.eu

Thr Thr

45

Asn Asp

Gln Gly Leu Arg

Phe
80

Gly Leu Ile

Glu ser

95

Pro Leu

Leu
110

Leu Gly Leu

Thr GIn Gln Ile

125

Leu Leu Arg Phe

val
160

Ala Ala Arg



<400> 48

val Pro Arg
1

Arg Asn Leu

Met Asn Leu

35

Pro Arg Ile

50

Asn Ser Gln

65

Lys His Leu

Pro Asp Ser

GIn Leu

115

Leu

Leu Ser

130

Ser

Ile
145

Leu Arg

Ala Gly

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

49
1398
DNA

<220>

<223> Huma

<400> 49
atggctgtgce

gtgcagctgyg
tgcaaggctt
ggccaggggce
gagaagttcg
gagctgagga
ggattcgctt

Ser Ser Se

Cys Met Le

20

Leu Arg Gl

Gln Cys Gl

Phe Le

70

Cys

L.eu Asp Se

85

Pro
100

Met Gl

Gin Pro @]

ser ser Gl

Gl
15

Ser Leu

Ala Th

165

Ala

n constant

tggggctget
tgcagtctgg
ctggctacat
tggagtggat
aaggcagagt
gcctgagatce

actggggcca

r Pro Asp

u Ala

Trp

Glu
40

u Glu

u Asp Gly

55

u Gln Arg

r asp 1le
u Gln

Leu

His
120

u Asp

n Gln
135

Trp

n Ala Phe

0

r Leu Thr

Aartificial Sequence

Trp

Asn

25

AsSp

Cys

Ile

Phe

His

105

Pro

GlIn

Leu

Glu

seqlist

Ala GIn Cys
10

Ala His Ala

Glu Glu Thr

Gln
60

Asp Pro

GIn
75

Arg Gly

Lys Glu

90

Gly

Thr Ser Leu

Arg Glu Thr

Pro Leu

140

Arg

Ile Ala

155

Ala

Pro Leu val

170

Gin

Pro

Lys

Gly

Leu

Pro

Leu

GlIn

125

Leu

Ala

Pro

Gln

Ala

30

Asn

Leu

aAla

Ala

Gly

110

GIn

Arg

Arg

Thr

Leu
15

ser

Gly His

Asn val

Lys Asp

Phe Tyr

80

Leu Leu

95

Leu Ser

Met Pro
Ser

Lys

Phe
160

val

Ala
175

and framework regions, rodent CDRs

gttctgecctg
cgctgaggtyg
cttecatcacc
gggccagatc
caccatgacc
tgacgacacc

gggcaccctg

gtgacattcc caagctgtgt

aagaagcctg gcgectcegt

tactggatga cctgggtgceg

ttccetgeca geggetetgce

acagacacat ccaccagcac

gccgtgtatt actgtgecag

gtcaccgtct ccagegctag

Page 20

gctgtcecag
gaaggtctcce
gcaggceccct
agactacaac
agcctacatg
aggcggtgge

caccaagggc

60
120
180
240
300
360
420



ccatcggtct
ggctgectygg
ctgaccagcg
agcagcgtag
aatcacaagc
actcacacat
ttccceccaa
gtggtggacyg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccececgagaac
gtcagcctga
agcaatgggc
tccttettee
ttctcatget
ctgtctccgg
<210>
<211>

<212>
<213>

50
702
DNA

<220>
<223>

<400> 50
atggctccag

atccagatga
acctgcagga
aaggcccecta
ttcagcggea
gacttcgeca
accaaggtgg
gatgagcagc
agagaggcca
agcgtgacag
agcaaagcag

agcagcecccg

tcccectgge
tcaaggacta
gcgtgcacac
tgaccgtgcec
ccagcaacac
gcccacegtg
aacccaagga
tgagccacga
atgccaagac
tcaccgtcct
aagccctcecc
cacaggtgta
cctgectggt
agccggagaa
tctacagcaa
ccgtgatgcea

gtaaatga

Human constant

tgcagctgcet
cccagtetec
ccagcgagaa
agctgctgat
gcggctctgg
cctactactg
agatcaagcg
tgaagtctgg
aggtgcagtyg
agcaggacag
actacgagaa

tgacaaagag

accctcctec
cttccccgaa
cttcececgget
ctccagcagc
caaggtggac
cccagcacct
caccctcatg
agaccctgag
aaagccgegg
gcaccaggac
agcccccatc
caccctgecc
caaaggcttc
caactacaag
gctcaccgtyg

tgaggctctg

Artificial Sequence

and framework regions,

ggggctgcetg

atcctcectg
catctacagc
ctataacgec
gacagacttc
tcagcaccac
tacggtggct
aactgcctec
gaaggtggat
caaggacagce
acacaaggtg

cttcaacagg

seqlist

aagagcacct
ccggtgacgg
gtcctacagt
ttgggcacec
aagaaagttg
gaactcctqg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatcccggg
tatcccagey
accacgcctc
gacaagagca

cacaaccact

grgcrgrtcc
tctgectetg
tacctggect
aagaccctgg
accctgacca
tacggaattc
gcaccatctg
gtggtgtgcce
aacgccectce
acctacagcc
tacgcctgceg

ggagagtgtt

ctgggggcac
tgtcgtggaa
ccteaggact
agacctacat
agcccaaatc
ggggaccgtc
cccctgaggt
actggtacgt
acaacagcac
gcaaggagta
tctccaaagce
atgagctgac
acatcgecegt
ccgtgetgga
ggtggcag Ccd

acacgcagaa

agcggeecty
ctcaggegece
ctactccctc
ctgcaacgtg
ttgtgacaaa
agtcttcctce
cacatgcgtyg
ggacggcgty
gtaccgtgtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggce

ggggaacgtc

gagcctctee

rodent CDRS

tgccagccat
tgggcgacag
ggtatcagcea
ctgaaggggt
tcagcagect
cattcacctt
tgttcatctt
tgctgaataa
agagcggcaa
tgagcagcac
aggtgaccca

aa

page 21

gagatgtgat
agtgaccatc
gaagccaggg
gccatccagg
gcagcctgag
cggccagggc
ccetecatcet
cttctatccc
ctcccaggag
cctgaccctg

tcagggcctyg

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1398

60
120
180
240
300
360
420
480
540
600
660
702



