ANTI -1 L-12/1L-23 ANTI BODI ES FI LI NG DATA [0001] This application is
associated with and clains priority from Australian patent application no.
2008904178 filed on 14 August 2008 and US patent application no. 561/089028
filed on 14 August 2008, the entire contents of each of these applications
are incorporated herein by reference. FIELD [0002] The present invention
relates to anti bodies which bind to human 1L-12 and |L-23. BACKGROUND

10[ 0003] Bi bl i ographic details of the publications referred to by author in
this specification are collected al phabetically at the end of the
description. [0004] Reference tANHAN-1YILa23 ANTIBODIES s specification is

not, and shoul d not be taken as, an acknow edgnment or any form of

suggesti on tlr’@hhi(g %é'g%l or art forns part of the conmon general know edge
in any count [D Interl eukin-12 (al so known as cytotoxic |ynphocyte
mat ur ati on factor or natural killer cell stimul ator;f/ factor) is a 75-kDa
het er odi mer i ¢94fbt Bhinappligatiep figpsopiated pvith apbeaigy BripHty Trapy ‘%‘ﬁ“iﬂ?“@étﬁ‘ﬂfrl sed of a
bundl e of f oupplahtrmanoh208214¢38 filhdbn LA el 2068 tilttU S bass applicpttoakones. The 11
am no aci ds G1/gs07k Aidd ohQ4 Wdusd PodR3Me Bfife LRINRDIERR of el gmqum#a%d | oop,
as this regl on cont ai ns rous residues that contact p40, the other
subunit of | [P0 ﬁ@FlﬁH{Lﬁ( &17"20i nt erchai n di sul phide bond with C177 in
p40. The p40 subunit folds |ike the extracellular domain of other class |
receptors, sWdBLBs growth hornone receptor (GHR). [0006] The p40 subunit
has three domains |abelled D1, D2 and D3. Each domain is a 13-sheet

struct ure wi {000RheltPRrajentriivantpomtlaeniongtittodes @hiek bindtewailh- ldiasdllpki. de

bond. There is also an N-linked glycosylation site (GLcNAc- GLcNAc- nannose,
wher e A cNAcC BACKGRbao®: yl gl ucosam ne) on D2 (Yoon et al. 2000 Enbo J 19
3530-41). [0007] Interleukin-23 was di scovered nore recently (2000) by

sear chi ngoseﬂm@p e&@@&ﬂd@ﬁ@%@mm 5fhh@p1f%ﬁé§ﬂ9ﬁsﬂ%fe&@di‘o|b¥/ a0@b1 Mels ReOFikdi®n 9fe
menbers of t tomefamly This search led to

the di scoverf/&lg & E?)a Etllca[cfg/?tt%eﬁlg gd’ﬁﬁ TEPY ch was” named | L-23p19 (p19).
Thi s subunit vvﬁ co expressed with IL-12p40 | eading to secretion of a ,
30het er odi meF08%In Rsfaasnise fatnyaior pt By thisgricHlcoson if po ayd shpyld peihrgiakes asgught
to resenbl e adnbwled@wdb o anyt Fratn dft suggmtiai st aisf pior aefoinks parndf ene(dOpprvann et

al . 2000 Imwé}ge;ayklgesvlezilgmzdﬁ%,co&g908] The specific effects of IL-12 on its
target cell fypes are nediated by the IL-12R conpl ex, whi ch consi sts of

I L- 12143 | 128: 36 (Presky et
al . 1996 f:. @Rﬁt IH’i1t ey é%s& (]aljo 83% 8)602“% ymp%%cgpesmé%]f e e??leoétna m%ﬁ

| L-23 on i tsklﬁfﬂaqeéétlmelélory fagieess are- kPéd]ﬁeé’tdé%F“lSW“?tﬁé IFEQHEQR & arfgP exbunithi ch
consi sts of hicl 2RiBdpriadidofl L bR3AR ¢fRathapnacteliaks th20BZmblds haiciads Il@&)kmes

5699-708) . [@&0911 alhﬂno %&@@%Hh&@'t&‘%ﬁ &% Jé% I (@Rl | hle d%%l Ihfie R0 #lofdavh the
comon p40 Su Un|t |S was trat t|t|0n eXpeerEﬂtS |n
S Y e L A Sl el R R
to | L- 12R 3lintckiham\ciyulgh8R Hoad with @IﬁelotpélénTmelmélolﬁfoumdforkg 1§de tht ediPactlular

| L- 12R132 ( PISSKYoihcRbloss EA2BH AN X MR nSthon? R5.39QGRky, [ 00010] |t

follows that the p35 subunit or the heterodimeric inteiface of IL-12 is

responsi bl e &966]13"@9)%2? s&tﬂln{t I'hag'%ﬁge?’gontnrﬁr gg%lgg Qﬂf 4 AAHQ%LGEJA@] g?%%ﬁt %(XI ty

on the IL-12 Trinchieri ew se

pl9 or the h f@%ﬂ.ﬂﬁélﬁ vath the LR rdgmaingronfajningghg giWe@Ebﬁl?%lPlS‘F%lpfl@F bBihdifig to
| L- 23R t her ebyalgonfheNrlinkegl |dyc@Flsieh estei WGitYAoMIdNYe-hbrd8R Wiere dBipNaxX. is

[0010] The sigpalibhagafhethed dyo%ga@n@oégmggmmlm has been el uci dat ed.
The 1L-12R activafes the Janus ki nase (JAK) - signal transducer and

activator of 066 ”?xﬁ&!eﬁfnh% v&aglﬁé@ve@é‘ir%‘{@%ce% 1%fio@@‘)‘?}lyﬁ%ﬁ%&%ﬁe‘ng{dm%aﬁapl an

actual cell ion

et al. 1996 ‘Néh dreemegistionplfy pyriveghprplalej of laersbmmf Bienidferlguidi-6 ehebenl |cytokipg 2132
20 i ndi cati nigmtinathit héaschr Bdeptivy dissoveiyt af a fnovel sdygikiak| subghif Yaioh etasalamed 999
Arch Bi OCherﬁB‘S W¥ﬁ9§6ﬁnsl417bu§§)was-rc}3|e§ 1e§Se&1|V§1@1 ﬂemﬂétléaﬂmdtolggcge% of a

correlatjon of the expressio to the responsirveness of TH-1
cells toiol L-"EEREG e ]é’lte“hlc‘”‘ﬂ%@?ellﬁe ESE‘ I\/éI& 21%5118%9@1 s thppeht| fo_ segganble
activates simlar conplexes to IL-12R such as the JAK- STAT pat hways. STAT3
is nmore prom nently induced than STAT4 by binding of I1L-23 to the IL-23R
and the other resulting 25DNA-bi ndi ng STAT transcription factor conpl exes
are different (Parham Chirica et al. 2002 J Inmunol 168 5699-708). [0011]
The biol ogical effects of both IL-12 and IL-23 are distinct from each
other. I1L-12 is secreted by activated inflamuatory cells (nonocytes,

macr ophages, neutrophils, mcroglia, dendritic cells). 1L-12 has mainly
been studied for its effects on |ynphocytes, although it 30 affects other
types of ceI I s aI so. During the inflammuatory response, IL 12 |nduces NK

o v Y -,



35sel ective neutralisation of the IL-12/1L-12R132 interaction and the

I L-23/1L-23R interaction. They differ from anti bodi es described previously
(see above) in that they do not neutralise the 6 binding of I1L-12/23 to

| L- 12RJ31. These anti bodies are al so novel in that they do not inhibit

| L- 12p40/ p80 binding to IL-12R31 and thus do not inhibit the role

| L- 12p40/ 80 plays in host defense, therebx potentially increasing the
safety profile of these antibodies relative to other 1L-12/23 anti bodi es.
Such anti bodies with novel nechanisns of actions could lead to 5

i mprovement iTD-1RpGS ih KRG B&dinsQf fodlileBaB@Rlcaoppaimteed. 0D Mnhbnid2/323 5yt with
reduced safety concerns. Additionally, these antibodies could have inproved

efficacy si ngenggheyn ed@eaﬁé effw&' Bi fL-ihen %w&@lce@%}fw% Al Ea by lt-hel% pid

| L-23, 1L-12p40 or

| L- 12p40 or Ciimfilﬁ’béﬁ‘“‘t“ C"Fiﬁ’i%‘ff Ign‘ Bﬁﬁéh‘eaagam%s' g‘&égq%?@ﬁﬁﬁgl%@

| evel of i nhiBieskyshalaligo&racht! Aohd S HiASBerDiy7 )t e spertiiibdtiyts al Gagd orlils
SUMVARY OB Thifodt Nvﬁwﬂeme[ RRdifled ThEhRIIESBAL confPVR&NIhRA RhAME dESL-APR@NLiLDOdY

conpri sing aqLa?%é z?l%apg Jqpnm &J_ Sﬁﬁ)ﬁ%gds to human IL-12 and human

I L-23, wherein ody 40 existing as a nononer
(human IL-12 d.a onodi ner (human IL-12p80) and wherein the
ant i body |nhﬁ@ﬁpkﬁﬁﬁéRﬁﬁﬁﬂpﬁét%PJHﬁﬁﬁﬂLﬁﬁli?“Pﬁe UﬁﬁﬁCP@H?QPﬁqgﬁméﬁdnﬁunan
| L- 15 23 t o vwaedemonstrat@BRidputongpedsonreaperinmnishin twhidhen hinmdimey of fthehpi®esaburit- 12
<[3(r) Ogglma? I L- zp%opz?lhwmnw uLn;ZMQIt Qihdlh&l@@'i[ hJ}R;ﬂm&%L& eNe 140Leffe%83§%he
presen n ating or
redu0|ngn§he% 1) Ogﬁtxg Eng?%yé) da ?&%gggHgl P C'égéPéé hse in a cel
tissue, organ gn mal or patient conprising the use of the antibody of the

present i nveHILH Tpfollgws fhatihe péysubuanit pighe Btergdipesn interigesnely Eol. is foptipleThe
anti body of tdrebipdiesentlLilaRhttharbymegnfatisp Iba2uskdivity detiectLNgR ofomplex

gﬁgs lr:nr9 't Egdt P@n%@@g@g% @(Eosglm%%u |1'3~‘63§;[4) lﬂm&%@%ﬁg% d&h&@&ﬁ%ﬁ&@ﬁ%{@ne
t he bi ndi ng gfgéﬁéeﬁﬂﬁ %@QW m?ﬂ)ﬁéﬁ%lhﬂﬁ ‘DPe“i?ﬁh%ﬁgghwﬂﬁi?Bgﬁﬁgﬁggegt

in the sdfpl eem@&( 0022] In order that the nature of the present invention
may be nore fully understood various forns thereof will now be descri bed
wi t h referenf®1@lo Thheighdlihowi thg [IFI TBUREIT 036 mXAMRIESbeeBRIVE-—aREIGRITETPRON OF
THE FI GURES LLQQ%@J thEIJng%xfhse EEIA‘K)d' Ju;n%f ﬁmsdlgelam&tl%tofﬁ{ﬁanLJ‘npégA ?Sgl"A

ant i bodi es. 1) An 30ant|b %§§§ unit
IL-12, IL- zspaﬂrvrayl%% lélﬁagdrl‘“ﬂlofz C B Cller offests ohff- Ye B painfyfp Eff%s to
p35 subuni t otivition [Rapl§ GaREID. l@ytulAﬁS%thLboﬂlwdlhatSTblTﬁdmdtmg sttchen p3BRpad p40

subunit of | ind&@tm@sthz@-tlhse&@er ity foﬂlgdﬁﬁg:h{ﬁ) etAN l%AJ@Q@YOCEQ@EQ@h dgst 0

the 7 pl9 s

present in IE gErPLSTf“W egﬁaqfngﬁ%ﬁb&%@P“WbP%qff%ge“ dgiF Fkgﬁgiﬁ

| L-12/ 23 rec'@moaiﬂvqnﬁ‘tsaf ot radkigde TI1-12 Brepd eids 1097 1 ExplbRd 335 &33ch 1).1The 2L-2AR 2.

| L- 23 bi nds icaivdtds dARE3bngnsed LQ-QBR.R kch 12 PEO T DK AR T pathvkayd. 20813 isl hordk2p80

binds to IL- : f d, 2) An
ant bocy 1 haton i T s SEBRINAR, B 7 bRt ot o)
that i nhbi t SNALIADGR T Hypsereptiop f af%i&@lzplawa aye|diffesery(Prahasy Ghigicp et 934002

[ 0025] FI GUREnBnunPMABG49aneE)Anti body 1 bind to IL-12 (A), IL-23 (B),

| L-12p40 (C) and I1L-12p80 (D) in a dose dependent manner as neasured by

ELI SA. 10 [Q0ef] Fh&Rkgital SAVAZ0Ab AR -ANLADRDY de BBt BbinZ8cH HerbirnM 99 Of

IL-12 to IL- ( d Bk Ol 23R  FLOURE. 51 .PMA204 and
Anti body | ds%gla%? %Iy aﬁ%\ba.%% 1{1{121111116 ld ce Is Por}olsgti% n%akrolpﬁ Jii ﬁf% iop? A3 lTllCl&D 1,

| L- 12p80 t o dendritrep8y- {ig)2 has mam{yo@ze]swﬁlleé;ymetseff@mwn@h@pqu,t {iheesh 1 do
not inhi¥it dffees biadiyng @fcelldald?@ifing chelibfldmb2dQledpdhscandld nd@ds NK cells

| L- 12R131 ( d ng of
| L- 12p40 (A;D&] lTLJe%gl%?éocﬁtgAaﬁem gbfrﬁl‘!l l?)oq}{enllL &eR?OSQfMSy 1h Qp&ph%tghgﬁg@bgw
Jurkat cel | quses Topils ¢ G@ﬁ??W%wd@ﬂﬂﬁéPeKngpﬁdﬁ?O@EEU@u?ﬁhlﬁﬁ?@ﬂPHémBWﬁdlng
of | L-12p40,sy$ttm ARl mmdmisks @8 killingtelfifiest of @lakrophages anmpaghodes endlthp erudi&nitionmfiner .
[0030] FI GUREDA: TABHY bedyhidi BbRdSat v hinkRBAE l@é\l%) Idvel%?od(la)onad?qulb w3 (O
bound to IL-2012Rf31 stably transfected Jurkat cell lines, formng a

conpl ex. Positive control antibody 202.1 was not capable of formng such a
conpl ex. [0031] FIGURE 9: ELISA data show ng bi ndi ng of various antibodies
to IL-12 and IL-23. [0032] FIGURE 10: SDS-PACE gel of Antibodies 1, 3, 4, 7
and conparator antibody, denonstrating different band patterns. 25[0033]

FI GURE 11: PMA204, Antibody 1, Antibody 50, Antibody 68 and Anti body 80
denonstrating inhibition of IL-12 induced IFNI/ release by NK-92 cells.
[0034] FIGURE 12: ELI SA data show ng binding of various antibodies to IL-12
and IL 23 [0035] FIGURE 13 ELI SA data show ng blndlng of varlous
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TLTI QVKEFGDAGQYTCHKGGEVLSHSLLLLHKKEDG WSTDI LKDQKEPKN 10
KTFLRCEAKNYSGRFTCWALTTI STDLTFS VKSSRGSSDPQGVTCGAATLSA
ERVRCGDNKEYEYSVECQEDSACPAAEESL PI EVMVDAVHKLKYENYTSSFFI

RDI | KPDPPKNL QL KPLKNSRQVEVSWEYPDTWSTPHSYFSL TFCVQVQEKS

KREKKDRVFTDKTSATVI CRKNASI S VRAQDRYYSSSWSEWAS VPCS [ 0059] In a preferred
enbodi nent the epitope bound by the antibody is wthin the sequence 15
sequence VQVQGKSKREKKDRVFTDKTSATVI CRKNASI &V (SEQ ID NO 65). In particul ar
the antibody binds to human IL-12p40 (SEQ ID No. 1) at Asp 265. [0060] In

anot her aspedkert b@rdi@S @Mk HeRHRML @elnnm%@g/sa@nu@mahcb@%e c‘dafm&é §iplg 8N

anti gen bi ndi in rein
the | evel of Et%" %ET;%@ (fLe?'heJ'gErjl ?g@éél%% Vn%“%%“‘f“fﬁég%%gégp I %up%g Wfqu
great er than Pradactiosiss begn ipipheritadgin gfie foHewing dispaseh penyiasie (Farradime et al- 2998[5265A
(SEQ ID NO  Tjest Dc{x@x@ﬁﬂ.]lll'l'hlﬂ)fﬁ% Aanti e dyor parmakEexybi 99di 0y BRikel & L2088 Clin

t i ) ! - 12080
i hﬂ?b?fﬁm‘g Tl ”2?“’*&%%3#%?%3@5‘9 <2l PERMTE s TATRR, Sk 53
to human |L- S8R bde’ &6% eﬁdt37 it tapediont Hardg For ) Reme! 3%2@29)0?4“1&19%?%

| L- 23 or hunenletokis 12ybOndsr ethinH8 Newrdi2pB89! 16-&lamm dtlat. 1 990N Ne? G 062] 86The

present inventiseN uAVIAES 1Rt '(i@mbteﬁ ﬁdb@tmﬁpyipdmhﬁunla& ety Ws &1 §akn 2L; i east

IL- 12 dit t |
'L 12 bi ndi ng e T8 8555350 5% RRahRwe dSSrty s Tha" Faent
i nvent i onOpr distadessis apt dast hvodlyr i Bpuchoiipl the ewr@ldrisatiop Oéﬁmﬁxl@mom@qnwnces

selected f rOMl@&WMP@J‘iOOS\@Qﬁ@p& Galtrocntdvbiqn 481-7).11 CDRHC2
W DPENGDTEX2APKFQG, wherein; X2 =Y, H or S, CDRHC3X3KELRYFDV, wherein; X3

=C A N D OOEZ] Qs dereled b&actRa@H tharﬁh&Q&)ﬁ]lgeIQsewaf zgscﬁ?:ﬁ'&utfc le?srtt\/'ejlq&k

]P :: gx,: deCDS Ral gl ant I gyPg?cNhﬂ O Li%s 410]_ 4%6%?) E—L 2{;@16 or@nm ﬂ/&lg?segn %Smg@t ed
10CDRLCZFAX6©SXTYSS£1HC1\/\H!V@ rbeﬂnposxﬁated ® prmRe aypimmiineodischise GHREICIQQSNSHNBRALAF,
wherei n; 1X8 #.- Wﬁoand:ILlﬁiPOzQEn@InofBﬁx@teari@%rabmltwé/terﬂﬁﬂrférsplaﬁ&\ﬂeg%&se@f&teamtlﬂady

whi ch corrprl ain e sel ect ed YYX1H,

erei 50 gy O R NP EBE R Ee ARt M i 0
=Y, H or sto EDRHC%IH%WEBWYFW€1Me¥1eZh ILx@ :IFJM ANEp dyngEwitQ ILd7, |l | |

L P or V. apd- 1&ld1n1ghdilyQh@kﬂﬂesCDRwSﬁQlJ@ﬂﬁ&SC&Eﬁlelﬁblﬁdtefnﬁﬁ)énl“ cells down a newly

chm QPGS M ML 5] i 8 GRSy RS

6
12 heavyzgarf”é{( ‘T‘edr”rVE@F‘bﬁ apgHEIeSTINE YR serionfof tthel brstlphi-Re a%‘é‘%fugﬂbf}aéle SEQ
| D NO 6, SE@ouddt NOmabgin SHEQ InDhNOT1T714spoSieQHoDaNevied 42¢ Ishg) d008 W@ R28, SEQ
| D NO 87, Sﬁ@ﬂn@l Nex 7. 4@%1&%%&%%@ theltfla?’lscxg% FaBo NﬁbR tgwhlélzlgtslbgelmowﬁ&

SEQ | D NO SEQ I D NO
117, SEQ ID t§ ﬁ&f’leq‘&ged‘ggéﬁlé%wo‘% 8@‘&6 15 %ﬁEgi“S%é’é@nl %QRE{? ‘Ff‘j?is SEQ I D
NO. 146, SEQ ID NQ 33, SEQ|D NO 92, SEQ ID NO 119, SEQ ID NO_ 147, SEQ
ID NO 34, J8¢31DSNer both IISEDING camgn SsEapmey Neyunit.4ig haspen Bifigalt 135,
SEQ | D NO 9ayibSEQideBe NGites1DR]y SEQ/quod\ﬁwrﬂ.éﬂpneSE@llleﬁthGr tl60th&EQolvBydNO!

aSO fgg | [S)ENgeaég‘}mdléE:Q thd? INGS é}él@vul§§)9 ﬂapblég m‘ﬁﬁrcaégg fgﬁ% ﬁ%’d,\l%ggllzg

SEO 1B O sl 3 @04 h Ex bl 1Y 15 T8 orispcsh B0RghAm 3728 Beteaioh SR
153, SEQ ID N@) -68)1 CrBEQdf BrsNONeu b 20BRQ! ModNG26 B2 8d Mﬂ@pﬂelcmms 164 ct SEQ | D

NGO 42, SEQ 2003 NaturelD1 7488 drhdas Nler dRmmaB UkdasNO. 155, SEQ I'D NO 43, SEQ
ID NG 102, SEQ ID NG 130, SEQ ID NGO 156, SEQ I D NG 44, SEQ ID NG 103,

SEQ I D S 15
No.Q 132!\@%%6?14] FL.Qli %ws%%gﬁﬁmﬁlgg éjf_%) ‘l@? 6?62%@9 gg%mgﬁ%j}'%% @%@? SEQ
ID NO 159, 1S[SWR|® §UPUNEELSIY foekiBeT 4xp dlS@E dp pongGilfessen sspby 1965 Ry J 160,
SEQ I D NO  SBymusEQS|I 20040 The A0 SEQick DeNretd B8 50$E@ek®ssN®mp]1&dl witBEQ (B NO:
56, SEQ I D NGhurdf28nocRERbdeP (N@essé@@an@ﬁfgeﬂ@ N5 ELBZ immiafd1 |l ’M@6 Ad I D

1258
0 10% SR il S TR 259 LR e R A i, 50

139, SEGSI DFNQJM%Qﬁ ISEY$)DIINGP8B0an SEQohiEe NOI2 dctirity BE@ ¢ 0- NO! atdor th8EQ | D
NO 166, SEQ ID NO 61, SEQ ID NO 113, SEQ ID NO 141 and SEQ I D NO 167.

[ 0067] The present invention provides an antibody which conprises of an

i mrunogl obulin Iight variable region consisting of one of the follow ng
sequences: 25 SEQID NO 7, SEQID NO 169, SEQID NGO 181, SEQ ID NO 193,
SEQ ID NO 32, SEQID NG 170, SEQ ID NGO 182, SEQ ID NO 194, SEQ ID NO
37, SEQID NO 171, SEQID NO 183, SEQID NO 195, SEQID NGO 42, SEQID
NO 172, SEQ ID NO 184, SEQ ID NO 196, SEQ ID NO 46, SEQ ID NO 173, SEQ
ID NO 185, SEQ ID NO 197, SEQ ID NGO 47, SEQID NO 174, SEQ ID NO 186,
SEQIDNO 198 SEQIDNO 48 SEQIDSO NO 175 SEQIDNO 187 SEQ I D

NI~ 1 NI~ 1 N~ 1 N~ 1 1~ P N~



& SEQID NO 179 SEQID NO 115 & SEQID NO 194 SEQ ID NO 30 & SEQ I D NO
179 SEQ ID NO 115 & SEQID NO 195 SEQID NO 31 & SEQID NO 32 SEQ ID
NGO 115 & SEQID NO 196 SEQID NO 33 & SEQID NGO 179 SEQID NGO 115 Sz
SEQID NGO 197 SEQID NO 34 & SEQID NO 51 SEQID NGO 115 & SEQ I D NO
198 SEQID NO 34 & SEQID NGO 47 SEQ ID NO 115 & SEQID NO 199 SEQ ID
NO 35 & SEQID NO 179 SEQID NO 115 & SEQ ID NO 200 SEQ ID NO 36 & SEQ
ID NO 37 SEQID NO 115 & SEQ ID NO 2014SEQ ID NO 38 & SEQ ID NO 179
SEQID NO 116 & SEQID NO 173 SEQID NO 38 & SEQID NO 51 SEQ ID NO
116 Sz SEQ | DhdNQf 11-14pHBEQNRsseB8CE&vEEQtI D NO5 32 1 SERuhE MOO]-Q-)(SR&M&BD NG

NG 36 & SEQ T RE M ED e o R el T s e PIRR ST REN B seo

D Na 179 SI%&)ISP J}IJ—OIQpQI(}/pSO 1s considered an antagonist of the 1L-12/23 receptor complex because

recombinant murine IL-12p80 (rmIL-12p80) has been shown to compete with IL-12/23

5  binding to IL-12RB1 in vivo and in vitro (Mattuer et al. 1993 Eur J Immunol 23 2202-8;

Gillessen, Carvajal et al. 1995 Eur J Immunol 25 200-6; Gately et al. 1996 Ann N'Y Acad Sci

795 1-12). The homodimer has also been shown to prevent IL-12 mediated shock in the

murine model (Mattner et al. 1997 Infect Immun 65 4734-7). In an investigation of [L-23

mediated immunological functions IL-12p40 impaired IL-23 induced cytokine production by

10 competitive binding to the IL-12RB! (Shimozato et al. 2006 Immunology 117 22-8). More

recently 1L-12p40 or IL-12p80 has been implicated in other biological roles. One of the

carliest established activities of IL-12p80 is as a chemoattractant for macrophages. IL-12RB1

deficient macrophages but not IL-12Rf2 or IL-12p35 deficient macrophages, have reduced

chemoattractive responses to rmIL-12p80, indicating that IL-12RB1 can mediate responses to

15 TL-12p80 in the absence of IL-12RB2 and that IL-12p80 activity is independent of IL-12

(Russell et al. 2003 J Immunol 171 6866-74). IL-12p80 can also act as an inducer of dendritic

cell (DC) migration. IL-12p40-deficient DCs are unable to migrate from the lungs to the

lymph nodes in response to mycobacteria. The fact that the loss of both IL-12p35 and

IL-23p19 did not impact on the ability of mycobacterially activated DCs both to migrate in

20 response to chemokines and to drive T-cell expansion highlights this unique role for IL-12p40

(Khader et al. 2006 J Exp Med 203 1805-15). IL-12p40 and IL-12p80 have also been shown

to mediate inflammatory responses in the lung and has been shown to induce IFN-y
production by CD8" T cells (Cooper et al. 2007 Trends Immunol 28 33-8).

[0016] Since IL-12 and IL-23 have been implicated in a variety of disorders several
25  therapeutic strategies have been designed to inhibit IL-12 and/or IL-23 activity. Some of the
earliest described antibodies were murine monoclonal antibodies that were secreted by
hybridomas of mice immunised with IL-12 (Strober et al. PCT Publication No. WO
97/15327; Gately et al. W099/37682 A2, Neurath, Fuss et al. 1995 J Exp Med 182 1281-90).
The use of these murine antibodies for treating humans is limited due to issues arising from
30 administration of a mouse immunoglobulin to humans. Such issues include the raising of
auto-antibodies against the mouse immunoglobulin thereby removing its presence in the
serum and negating any therapeutic effect. This effect known as the human anti-mouse
antibody (HAMA) was overcome in part with the advent of chimeric antibodies which limited
the murine sequence to only the variable regions of the antibody (Junghans et al. 1990 Cancer
35  Res 50 1495-502; Brown et al. 1991 Proc Natl Acad Sci U S A 88 2663-7). Chimeric
antibodies have been described that bind to IL-12 (Perritt et al. PCT publication No. WO
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SEQID NG 45 SEQID NGO 179 SEQ ID NGO 119 & SEQ ID NO 51 SEQ ID NO 45
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& SEQ 1 D No SR B s Oy oo e DKo Tk PG, s
SEQ I D NO 5@1‘agE@oqu'egjgls deriged from a human acceptor antibody (Jones et al. 1986 Nature 321
522-5, Winter U.S. Pat. No. 5,225,539, Queen et al. U.S. Pat. No. 5,693,761). Such
5  ‘humanised’ antibodies against IL-12 and IL-23 are described by Lacy et al. in WO
07/005608. Recently, fully human antibodies derived from display libraries derived from
human sources (Winter et al. U.S. Pat. No 7,306,907; MacCafferty et al. U.S. Pat. No.
5,969,108) or from mice with human immunoglobulin transgenes have been described
(Tomizuka et al. U.S. Pat. No. 7,041,870; Kucherlapati et al. U.S. Pat. No. 5,939,598). Salfeld
10 etal. (U.S. Pat. No. 6,9141,28) describe fully human antibodies against IL-12.

[0017] Five broad classes of antibodies might be anticipated on the basis of interactions with
IL-12, IL-23, IL-12p40 and IL-12p80 (FIGURE 1). The first class of antibodies are those that
specifically interact with IL-12p40 present in IL-12 and IL-23, along with the IL-12p40
monomer and the IL-12p80 homodimer (FIGURE 1.1). The second class of antibodies are
15  those that specifically interact with IL-12p35 (as exemplified by antibody G161-566 in
Devergne et al. 2001 Am J Pathol 159 1763-76; FIGURE 1.2). The third class of antibodies
are those that specifically interact with IL-12 but not with IL-23, IL-12p35, and IL-12p40 (as
exemplified by antibody 20C2 in D'Andrea, Rengaraju et al. 1992 J Exp Med 176 1387-98;
FIGURE 1.3). The fourth class of antibodies are those that specifically interact with IL-23p19
20 (as exemplified by Presta et al. WO 2007/027714; FIGURE 1.4). The fifth class of antibodies
are those that specifically interact with IL-23p40 but not with IL-12p40, exploiting sequence
on the IL-12p40 subunit that is exposed on IL-23 but masked by the IL.-12p35 subunit in IL-
12 (as exemplified by Benson et al. U.S. Pat. No. 7,247,711; FIGURE 1.5). This current
invention describes novel forms of the first class of antibodies that specifically interact with

25  IL-12p40, TL-12p80, IL-12 and IL-23 (FIGURE 1.1).

[0018] Some information is known about the method by which this first class of antibodies
inhibit the IL-12/23 receptor — ligand complex and thereby exert their antagonistic effect.
Giles-Komar et al (WO 2006/069036) describe an anti-IL-12p40 antibody that is specific for
amino acid residues 1-88 of IL-12p40. This antibody was further characterised as specifically
30  inhibiting the interaction of IL-12 and IL-23 with IL-12RB1 (Papp et al. 2008 Lancet 371
1675-84). Likewise another antibody has been described in the literature as inhibiting the IL-
12/23 interaction with IL-12RB1 (Ding et al. 2008 Curr Opin Investig Drugs 9 515-22). The
present invention describes antibodies that inhibit the I1.-12/23 receptor — ligand complex via
a novel mechanism of action (FIGURE 2.3). These novel mechanism of action involves the
35  selective neutralisation of the IL-12/IL-12RP2 interaction and the IL-23/IL-23R interaction.

They differ from antibodies described previously (see above) in that they do not neutralise the
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5  improvement in the treatment of diseases associated with IL-12/23 but with reduced safety

concerns. Additionally, these antibodies could have improved efficacy since they do not

inhibit the natural antagonists of IL-12 and IL-23, IL-12p40 or IL-12p80. This would allow

both the antibody and IL-12p40 or IL-12p80 to function as antagonists thereby increasing the

level of inhibition above that of administering the antibody alone.

10 SUMMARY OF THE INVENTION

[0019] The present invention provides an antibody comprising an antigen binding domain
which binds to human IL-12 and human IL-23, wherein the antibody binds human TL-12p40
existing as a monomer (human IL-12p40) and as a homodimer (human TL-12p80) and
wherein the antibody inhibits the binding of human IL-12 to human IL-12RB2 and human IL-

15 23 to human IL-23R but does not inhibit the binding of human IL-12 or human IL-23 or
human IL-12p40 or human IL-12p80 to human IL-12Rp1.

[0020] The present invention further provides a method for treating or reducing the
symptoms of at least one IL-12 and/or IL-23 disease in a cell, tissue, organ, animal or patient
comprising the use of the antibody of the present invention or a specified portion or variant

20  thereof.

[0021] The antibody of the present invention may also be used in detecting or measuring the
presence of IL-12, IL-23, IL-12p40 or IL-12p80 in a sample. The method involves addition
of the antibody to the sample and measuring the binding of the antibody to TL-12, IL-23, TL-
12p40 or IL-12p80 present in the sample.

25 [0022] In order that the nature of the present invention may be more fully understood
various forms thereof will now be described with reference to the following FIGURES and

EXAMPLES.
BRIEF DESCRIPTION OF THE FIGURES

[0023] FIGURE 1: The different classes of Anti-IL-12/23 antibodies. FIGURE 1.1) An

30  antibody that binds to the p40 subunit of IL-12, IL.-23, IL-12p40 and IL-12p80; FIGURE 1.2)
An antibody that binds to p35 subunit of IL-12; FIGURE 1.3) An antibody that binds to the
p35 and p40 subunit of IL-12 as a heterodimer; FIGURE 1.4) An antibody that binds to the
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SEQ ID NO 100 SEQID NO 7 SEQ ID NO 135 & SEQ ID NO 176 SEQ ID NO 1
SEQIDNO 7 SEQID NO 136 & SEQ ID NO 176 SEQ ID NO 102 SEQ ID NO 7
SEQ ID NO 137 & SEQ ID NO 176 SEQ ID NO 103 SEQ ID NO 7 SEQ ID NO 1
& SEQ ID NO 176 SEQ ID NO 104 SEQ ID NO 7 SEQ ID NO 139 & SEQ I D NO.
176 SEQ ID NO 105 SEQ ID NO 7 SEQ ID NO 140 & SEQ ID NO 176 SEQ I D NO
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SEQ I D NO 14928 b8EQolID IRRB1 aiddLSBR LD 2N biidspo IL- 1”’RBI IL-12p80 binds to IL-
5 12RBI1. FIGURE 2.1) Subunits of IL.-12 and IL.-23. FIGURE 2.2) An antibody that inhibits
IL-12 binding to IL-12RB2. FIGURE 2.3) An antibody that inhibits IL-12 binding to IL-
12Rp2 and IL-23 binding to IL-23R.
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[0025] FIGURE 3: PMA204 and Antibody 1 bind to IL-12 (A), IL-23 (B), IL-12p40 (C) and
IL-12p80 (D) in a dose dependent manner as measured by ELISA.

10 [0026] FIGURE 4: PMA204 and Antibody 1 neutralize the binding of IL-12 to IL-12R[2
(A) and IL-23 to IL-23R (B).

[0027] FIGURE 5: PMA204 and Antibody 1 do not inhibit the binding of TL-12 to
IL-12RB1 (A) and IL-12p80 to IL-12RP1 (B).

[0028] FIGURE 6: PMA204 and Antibody 1 do not inhibit the binding of IL-12p40 to
15 IL-12RB1 (A) and T1.-23 to IL-12RB1 (B).

[0029] FIGURE 7: Antibody 1 does not inhibit the binding of IL-12p40 (A), IL-12 (B), IL-
23 (C) to an IL-12RB1 stably transfected Jurkat cell line. The positive control Antibody 202.1
inhibits the binding of 1L-12p40, IL-12 and IL-23 to this cell line in a dose dependant manner.

[0030] FIGURE 8: Antibody 1 binds to IL-12p40 (A), IL-12 (B) and IL-23 (C) bound to IL-
20 12RpI stably transfected Jurkat cell lines, forming a complex. Positive control antibody 202.1

was not capable of forming such a complex.
[0031] FIGURE 9: ELISA data showing binding of various antibodies to IL-12 and IL.-23.

[0032] FIGURE 10: SDS-PAGE gel of Antibodies 1, 3, 4, 7 and comparator antibody,

demonstrating different band patterns.

25 [0033] FIGURE 11: PMA204, Antibody 1, Antibody 50, Antibody 68 and Antibody 80
demonstrating inhibition of IL-12 induced IFN-y release by NK-92 cells.

[0034] FIGURE 12: ELISA data showing binding of various antibodies to IL-12 and IL-23

[0035] FIGURE 13: ELISA data showing binding of various antibodies to I.-12 and IL-23



SEQ ID NO. 169 SEQ ID NO 150 & SEQ ID NO 176 SEQ ID NO 113 SEQ I D NO
173 SEQ ID NO 151 & SEQ ID NO 176 SEQ ID NO 113 SEQ ID NO. 174 SEQ ID
NO 152 & SEQ ID NO 176 SEQ ID NO 113 SEQ ID NO 175 SEQ ID NO 153 & SEQ
IDNO 189 15 SEQ ID NO 113 & SEQ ID NO 176 SEQ ID NO 154 & SEQ I D NO
189 SEQ ID NO 113 & SEQ ID NO 177 SEQ ID NO. 155 & SEQ ID NO 189 SEQ I D
NO 113 & SEQ ID NO 176 SEQ ID NO 156 & SEQ ID NO 189 SEQ ID NO. 114 &
SEQ ID NO 173 SEQ ID NO 157 & SEQ ID NC® 189 SEQ ID NO 114 & SEQ I D NO.
174 SEQ ID NO 158 & SEQ ID NO 189 SEQ ID NO 114 & SEQ ID NO 175 SEQ I D

NO 159 & SEQ@i3e] NQGUREO| 4SKQRibddy BPandlA#inddywHQ deRoN@ate ki GERATD AR dud0 &
SEQ ID NO 1 le%_ID EO 114 SE%J D NO 177 SEQ ID NO 161 84 SEQ I D NO
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. | D y 174 SEQ | D . 162 EQID NO 189 SEQ ID NO 115
No 115 & SE?O037] NI%GURE 15§ELQISA dal‘[\zlpshowielslg b%di%ggf various antibodies to I1.-12 and IL.-23.

[0038] FIGURE 16: ELISA data showing binding of various antibodies to IL-12 and IL-23.

5 [0039] FIGURE 17: Antibody 80 and Antibody 136 demonstrate inhibition of IL-12 induced
IFN-v release by human PBMCs.

[0040] FIGURE [8: ELISA data showing binding of various antibodies to IL-12 and IL-23.
[0041] FIGURE 1[9: ELISA data showing binding of various antibodies to IL-12 and IL-23.
[0042] FIGURE 20: ELISA data showing binding of various antibodies to IL-12 and IL-23.

10 [0043] FIGURE 21: Competition SPR experiments demonstrating that Antibody 136 and
PMA204 compete for binding to I.-12 (A) and IL.-23 (B).

[0044] FIGURE 22: Competition SPR experiments demonstrating that Antibody 136 and
PMA202 do not compete for binding to IL-12 (A) and TL-23 (B).

[0045] FIGURE 23: Competition ELISA experiments demonstrating that PMA204 and
15  Antibody 202.1 do not compete for binding to IL.-12 or [L-23. PMA204 and Antibody 136
compete for binding to IL-12 and IL.-23.

[0046] FIGURE 24: Antibody 80 and Antibody 136 neutralize the binding of TL-12 to IL-
12RP2 (A) and I1.-23 to TL-23R (B), compared to Antibody 202.1 which demonstrates no

inhibition at the highest concentration of antibody tested.

20 [0047] FIGURE 25: PMA204 and Antibody 1 do not neutralize the binding of I1L-12 to IL-
12RB1 (A) and TL-23 to IL-12RB! (B). Antibody 202.1 displayed dose dependant inhibition
of IL-12 binding to IL-12RB1 (A) and 1L.-23 binding to IL-12RB1 (B).

[0048] FIGURE 26: Various humanized and affinity matured antibodies inhibited I1.-23
induced IL-17 release from murine splenocytes. Shown are two groups of affinity matured

25  humanized lead antibodies, those based on Antibody 80 (A) and those based on Antibody 136
(B).

[0049] FIGURE 27: After 6 days of IL-23 intradermal administration to mice they develop

skin inflammation resembling psoriasis. A) Administration of an isotype control did not
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[0072] The prueseRid kRVAND i@RmPHOMINASsoRPe dttobaiyodshat is a consensus human
VH donmai n. Additionally, the present invention provides for an anti body

that is a COWEQ}S LES’[G’[-'J‘RW YIL:) Axﬁ%@k@rg ca&a@le of detecting recombinant IL-23 in a
sandwich ELISA. (B) Antibody 80 is capable of detecting native produced IL-23 produced by
15  SAC stimulated PBMCs, in a sandwich ELISA.

[0053] FIGURE 31: Antibody 80 bound strongly to IL-23W'T protein but had reduced
binding to IL-23 mutants D265A and R266A by ELISA.

DETAILED DESCRIPTION

[0054] The present inventors raised a panel of antibodies against IL-12. In screening these
20  antibodies it was surprisingly found that a particular subset of antibodies bound human IL-12
and IL-23 and inhibited the binding of IL-12 to IL-12RB2 and IL-23 to IL-23R but did not
inhibit the binding of IL-12 or IL-23 or IL-12p40 or IL-12p80 to IL-12RB 1. The activity of
IL-12 and IL-23 was therefore able to be modified in a manner which had not been previously

achievable.

25  [0055] Accordingly the present invention provides an antibody comprising an antigen
binding domain which binds to human IL-12 and human IL-23, wherein the antibody binds
human IL-12p40 existing as a monomer (human IL-12p40) and as a homodimer (human
IL-12p80) and wherein the antibody inhibits the binding of human IL-12 to human IL-12R[32
and human IL-23 to human IL-23R but does not inhibit the binding of human IL-12 or human

30 IL-23 or human IL-12p40 or human IL-12p80 to human IL-12Rp1.

[0056] In a preferred embodiment the antibody competes for binding to human IL-12 and/or

human IL-23 with an antibody comprising a heavy chain variable region having the sequence
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type B insulin resistance with acanthosis nigricans, hypoparathyroidism
acute i mmune 15 di sease associated with organ transplantation, chronic

i mmune di sease associated with organ transpl antati on, osteoarthrosis,
primary sclerosing cholangitis, psoriasis type 1, psoriasis type 2,
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sclerosis, SjorgreAPBHEYndr SHEEL V-adigrein;di sease/ arteritis, autoimune

t hr ombocyt opaeni a, i di opat hKg= thAoNh@quppaanIa,PauV0|nnune thyroid

di sease, hyperthyroidisn1 goi trous aut oi nmune 25 hypot hyroi di sm

(Hashi ot @' s [gicagasR)p les@ﬁtrn%mcql PR s Mﬁo@@!ﬂ&ﬂ‘&ﬁxﬁh@é&%oh%ﬂa%ﬂR
nyxoedena, phaco enlg Pé? is, primary vasculitis, vitiligo acute liver

di sease, chr SRIE™F V&FHi"S¥ases, al coholic cirrhosis, alcohol-induced Iiver
injury, choleosatatis, idiosyncratic |iver disease, Eng I nduced hepatitis,
Non- al cohol i ¢ St eat'BREphAt i t R&X%SIUNGY. whdeiast hnm, group B strept ococci
(G&BS) infection, nental dlsﬁrdsmsP(e g., depression and schi zophrenia), TH2
Type 30and THL Type medi at ed. di @ﬁes acute and chronic pain (different
forns of Baln) 8%?@@ ers, ;igg ungh breast, stomach, bl adder, colon
pancreas, “ovari an, tate ancer and henat opoi eti c

mal i gnanci es (Ieukenla and Xyﬁﬁhoﬁa), Abet al i poprot em a, Acrocyanosi s,
acute and chronic parasiticxpilanﬂectious processes, acute |eukem a, acute
| ynphobl astic | eu AL t I0|d | eukem a (AM.), acute or
chroni c bacteri al flohéQggggfﬁ‘ngﬁ jancreatitis, acute renal failure,
adenocar ci nonas, erlal ectbpt ¥ widat s, AIDS denentia conpl ex, al cohol -

i nduced hepatitis, allergic conjunctivitis, allergic contact dermatitis,

al | er gi c 1phi HI065)s, Thalptesgrt afventioe jpervideom) angbplyavtich @ntpritas Pisavy ciehiCdiRency,
anyot r ophi ¢ Lau&lcdd seledidd §6h€er 0si s, anenia, angina pectoris, anterior horn
cell degeneration, anti cd3 therapy, antiphosphol.ipid syndrone,
anti-receptor hypqﬁ§9@§1tlpygxiﬁeggﬁ&gns aordi ¢ and peri pheral aneuryisns,
aortic dissection, arteri ertensi’'on, arteriosclerosis, arteriovenous
fistula, ataxia, atrial fi®rifM%tion (sustalned or paroxysnal) atri al
flutter, atrioventGhRHCAr WIOBKNGBTEKIAPKHQGpHerady; bone graft rejection,
bone narQQM/transplant ( BML) - kepegtd.on, bundl e branch bl ock, Burkitt's

| ynphoma, Burns r cardlac stun syndrone, cardi ac
tunors, cardlonyogggﬂ%ggca &ﬁf "BYypass i nfl ammation response,
cartilage transpl ant rej ecXiohf; Ackrladeld & HcbktF ey degener ati ons,
cerebel l ar disorders, chaotic or nmultifocal atrial tachycardia,

chenot her apyagisslptt daed” DR saudeesselectad 6mine nyel ocytic | eukema (CWM), 10
chronic al coholism chronic inflamuatory pathol ogi es, chronic |ynphocytic
| eukemi a (CLL), clumuic oqu;upgggrgﬁgmhm[@{y di sease (COPD), chronic
sallcylag i nt oxi cati on, §CH§| carci noma, congestive heart failure,
conjunctivitis, contact derﬁatl? cor pul nonal e, coronary artery di sease,
Creut zfel dt- Jakob dlsease)(cu@PURe negative sepsis, cystic fibrosis,

cyt oki ne therapy assudlat edAd00Keemaereldementi a pugilistica, denyelinating
di seases, dengue 15henorrhagicqfqyer, dermatitis, dennatol ogic conditions,
di abetes, diabetes nellitus abetlc aterlosclerotlc di sease, Diffuse Lewy
body dlsease dil ated congégrl cardlonyopathy, di sorders of the basal
gangl i a, 3@own' s SymRidhle | WQANEN:BLAgeherair;ug- i nduced novenent di sorders

i nduced by drugs which bl ogk -GS, gopami ne receptors, drug sensitivity,
eczenmn, encephalonyelitis, endocarditis, endocrinopathy epiglottitis

epst ei n-barr u hro m dal ¢

cer ebel | ar d[IOM“II]dzI}’IéS% ggﬂlo&tl?gﬁ %soanﬁag o%§%/h§:h c‘c?&é%w%ﬁw %Ill’(_IJl(I:n oq&)uhnf et al
thymus inplant rejection, Friedreich's ataxia, functional perlpheral
arterial disorders, fungal sepsis, gas gangrene, gastric ulcer, glonerular
nephritis, graft rejection of any organ or tissue, gram negative sepsis,
gram positive sepsis, granulomas due to intracellular organisns, hairy cel
| eukem a, Hal | errorden-Spatz di sease, Hashinoto's 25thyroiditis, hay fever,
heart transplant rejection, henmac. hromatosis, henodial ysis, henolytic
urem ¢ syndrome/t hronbol yti c thronbocytopeni c purpura, henorrhage,
hepatitis (A), H s bundle an-ythm as, EQV infection/H V neuropathy,
degkln S dlsease hyperklnetlc nmovement dlsorders hypersen5|t|ty

g, o o o e o - e o, oy



[ 0092] TheVL domain which is an am no aci d sequence variant of the parent
VL donmai n may be provided by CDR nutagenesis. 30 [0093] The anti body

ant i gen-bi ndi ng domai nmay be provi ded as a conponent of an 1gG scEv or Fab
anti body nol ecule. [0094] The present invention also provides a nmethod for
produci ng an anti gen binding domain that binds human |L-12p40 whi ch net hod
conprises: 25 a. providing starting nucleic acid encoding. a VH domain or
a starting repertoire of nucleic acids edéh encoding a VH domai n, wherein
the VH domain is selected fromthe group consisting of SEQID NO 6, SEQ ID

NO 62, SEQ IhehvQaridblede giGEEdnkitiMQf odde thede@iky Nguend&: SEQ I D NO 87, SEQ
| D NO 5115, SEQ ID NO 143, SEQ|DNO 29, SEQ|DNO 88, SEQ|DNO 116,

SEQID NG 1o BEQIRMAIA: SERD NG | OseSFONG N Srblib NOER LEONO.

145, SEQ I D I'D E E

N 35 %0 TENG Y G TAE0! NGO 1T 8 B4 OB OB SRGERED Zsg
ID NO. 93, SEXO:[LD5,NEQ D20 FEGEINSO: 3@18EQSEQJQ(HODSIB@1D3&') ISEGERDDNO. 94,
SEQ I D NO5 12@: 12£Qr0DN®: 4148rQ 5N J: D1 NEQ BENOSHR, $ 1) NONB 346, 5;%? D NO

124, SEQ ID Q ID
NO 151, SEQ 3&%’?‘%& %Q@%%iﬁgs‘%% 4}58"%0&7 I@@é\?ﬂ) SEQ
| D NO. 40, SE® JHS NANOoi20, SEQIP OdAS, $2Q, IDIHQ) 35DSRDID M&’o%ﬁQmﬂd

SEQ I D NO 1688 IDIN0:SEQ JHY NONO128 SESEQ N® NSEQ 53 NOSER, IS@QPIDNG'QLSO SEQ ID

NO 101, SE 9 . SE
o, SRR D Rl U P LA 5,
SEQ I D N&O 187 NOsEgh SER W%?%O%fl@g@ N2 $5L ID 4100311"\@)115 ¥ N.GEQ b NO

158, SEQ | D NO: 158 SEQHQ N® IN& SHDB) NSEQ, lSBQI‘IDNO.SlBO SHEQD R0: 11, 5@1}159 SEQ

ID NO 54, sqg@ ") @@Qlﬂa% éEﬁéﬁ)N@ 1(113éEQ$5@1cb sz@EQlﬁﬁN Sl%@ §B§ > NO
S

fgg | E;)Egcﬁ D1 4?5@“@%@ JISJ’%Q ﬁgg@ 3@%9158 %’O §$ SEQ I D

NO 137, SEQNIQDINOSEQGQ NGEO! | IBQND: NO8157SHER) IIJDNKkDf’rSlSﬂQIDSEQ 1®, N M 38, SEQ
I D NO 164, SeRi3DSEQIDND: 159, SEH® N NOSEGID.NO:I68 JH) X188, s&E@ | D NO

165, SEQ ID S SEQ ID
NO. 61, QSEQ @0 SE‘?@%@%&WWJ&%@@ #égﬁé%%q?f% c%‘g iR nQ
sai d starti ndOndoISERIDNY 3y SEQ B NOh Y SBRAPAQ:d 6 SR BONGT St SERdPC aci d
or donor nucNek: ¢0sasEQIDeN@ads,[HEQ@ID ROOTHICSED by NOUEAtIBQIDONOf 1o, sik@mo 30
aci d sequencgo, $YCEbABING Asd HRNYNALAL 856 1BNS! 116, o ANET AUglehs aci ds
are inserted int ﬁ ﬂe starting nucl e| acird (?artmg

, repert0|r ct'r f c'de ncodi ng

¥ 1 §EQ Pé‘{}? 3% SN eb QPO d SR WP el RcpRia T
VH donai ns; §Qp6@§§QrI@ N(hellmﬁH@IItNé)ci@sSEQ IeANQ@ 1p6,cdicD Kep@r, 8BQMe t o

produce pr odN@t_ 1WSQ?@IN’@§ 1141 281 SEQ ID NO: 16h. sel ecting a antigen binding
domain for human |L recovering said antigen binding

domai n_or nughef Cﬁgvgsegp&%@g %?kfdeg 8Ly BRG BALhaen Rl Rl g dorm

conprises a

present inve }it %‘aéieé‘@l?j’r@wlﬂ@é Oéorf?é’cfﬁt?d‘)lf%‘fm%ﬁe@éﬁ%‘?sng an antigen binding 5
domai n that binds human |L-12p40 whi ch nethod conprises: a. providing
starti ngZnuchied & &€k d. ¥tz BaNRy 1@, VEQABRAND:ri 86rSEQ K1 MOt 1 %4gSEQ e NCoBR &S F6

nucl ei ¢ aci dﬂme@ctvoeﬂ@@qibm@ ag)/IsEdama®, | MhsE@ImNOh g7, ¥EQUod nmssﬁgrect ed

sto1 b N 183 FAmSEa ) ?%aéﬁéégjﬁf%éﬁqiﬁ%s zg“%ejl@%@%%% 0iD
NO 194, SEC}WDl%og Q1) NEEdp,|ISENG N@7473, SEHip NONDSS. $ER, IDIE 19H W@ 1195, SEQ

I D NO 42, SEQ 47DSBQIDNCG,176ERJ ID NG 18689EQ BEQA: DONCEQIDEYO SEQS}E@I]NO 46
QID S

174 SE(I\Q@I Dlﬁl\qélc)) lz‘z;é&é gl)zgg 1§‘7§|?)EQ?§§I o [S?Ig%?lElgigN%g&SEg Oi]!és SEQ ID

NO 187, SEQ'WDROEQ H188: 2EESFRAPNE: AoSEGENNCH | NSFE B’N%E&%Q\@ 188,

SEQ I D NO 200; 203E53EQ ¥ NO: 5 5GEQSBQNOD TG EQ N7 NOSERD, SPONONQ:82, SIBE® | D NO

201, SEQ I D \N§ 179%nd SERm RN 178, SEQ I D NGO 190, SEQ ID NO 52, SEQ ID

NO 179 and SEQ ID NO 192 b. conblnlng said starting nucleic aC|d or

starting re 0 I cliel ci ds
encodi ng orqgéésgugge L qu QH aﬁa&%oﬁig\/ﬂgglt ﬂlgle‘é)o&l RlléleeSh }sng%ﬁ Yhat said
donor nucleic acid is or donor nucl eic acids are |nserted into the VL
domain in the starting nucleic acid or starting repertoire, so as to
provi de a product repertoire of nucleic acids encoding VL donains;
expressing the nucleic acids of said product repertoire to produce product
VL 25donmins; c. optionally conbining said product VL donmains with one or
nore VH domai ns; d. selecting a antigen binding domain for human | L-12p40,
e. recovering said antigen binding domain or nucleic acid encoding it,
wherein the antigen binding domain conprises a product VH donmain and
optionally a 30VL domain. 27 [0096] In these nethods t he donor nuclelc
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and a cytokine antagoni st. [00104] The invention also includes at |east one
formul ati on conprising at | east one anti body, and at | east one fornul ating
agent selected fromsterile water, sterile buffered water, or at |east one
preservative selected fromthe group consisting of phenol, mcresol,
p-cresol, o- 20cresol, chlorocresol, benzyl al cohol, alkyl paraben,
benzal koni um chl ori de, benzet honium chl ori de, sodi um dehydroacet ate and
thinmerosal, or mixtures thereof in an aqueous diluent, optionally, wherein
the concentration of protein is about 0.1 ng/m to about 100 ng/m, further

conpri sing atchtteaatept@;meammttemhl@ibttmﬁaaﬂtlbdag Waaeineaatac&pel Rhvsi@k ogi cal |y
accept abl e buffer.

e lnyention Iso rOVI es
article of manufact ﬁl}”lé Oac‘%nqe an phar Pr%é‘é)h feaPy usogngtmo SFQI@S‘&%&@% gi ng
materi al and S@Q:W@i%@érs%%w)s? SHQIBINR: |28hS@IQIa)N90%§I§| PEQHEANRAR. of at
| east one antScooidyNoOf20thed sPgenN®np7.optional Iy, further wherein said
container is a glass or plastic container having a stopper for nmulti-use

admi ni strati qm@pmeqﬁatttymetw &harldewgﬁarﬁfbedysatldl RRRLRbABTsel Burflarlloh St €T
pack, capabl e, of

e i ntravenous, I ntranuscul ar,
orus., b r aghih SR REREE Pl TRty ek BabR PSR, P at i on
nasal , vagi naPmpltiﬁet:tfaﬂrmm%m@hwnswﬂchgtf}atn thd growreaeasisting o GBAéP AK): 210@r
transder mal &dwi i dbrAL] SHY IBROH2 BOREQIDHNO: 2$1, SEQADPRODENY, SfQ AHNO: 212
i ntravenous, ahd’l%é(?ﬁ?w&?g bol us, intraperitoneal, subcutaneous,
respiratory, ion, nasal, vaginal, topical, rectal, buccal,

subl i ngual,, i subdernal r tr dellver devi ce or

syst em 39“ d[@ghfgﬁﬁé)r‘esf’g nyeRion PhiyEtra At 2 Cg' "ﬂ)@&tpt}fe%t PRERUORjoRE o

devi ce or syst@hiefregionsnyvheasiefoysid tvntmmameglobllmrvariddt wgiony an¢ sedgeediftooreal |
subcut aneous groufsfsls@ksry, i nhal ation, topical, nasal, vaginal, rectal, 30
buccal , sublingual, i ntranasal , subdernal or transdernal delivery.

[00106] The invention al so provides at | east one net hod for producing at

east one ankk@aBNls the, I uemd el cOMPKERIIBNANQY! & NGrd IHAR: 1561 !
transeni ¢ anigply, N3.gnsg ng@Iattb 20,0 28k0GE NO-ARARE € ggﬂgs goging in

recover abl e anpunts sai d t1 bod

sai d host cePFEQild Ng» r%ﬁnné‘rl%lﬁﬁé[épllo 176? g d I d 5a g LR IRYNG:-194 5 d
transgeni ¢ afF@dP NG 28 nmdm®lEQ R AiCy 174 ansé@ﬁﬂ@ N%rh*r%l sSEQIRN%d% r om a
goat, a cow, SEQdheep30a Kor Sk MAND: a7on- AEQAR N§Y:ilddt & FRQIDNO: The

i nvention fuBEQEDR NO»:GVi dés $HQ Ilzd€X 3bne nBEQAD N@r! 15 r Sat §ipQ IalN(: east one

| L-12/ 23 ned§egeo Nd): S®r des , SEeIpNOsiiTg at skeastn@nes ofg (spQadmariist ering an

effective at‘@g ?\fO%lO(&O h}jN@ﬁ r phapaae ;i ¢4l sgoﬁmﬂbwﬁﬁ%
n S

conpri sing ro | N tQed 158131141 SSUEE ,19 ni mal or
patient in reat g 1'1' ﬁ%%ﬂ? urt her
admi ni st eri mtQ cg‘gcﬁﬁqg?t and/ é | rI) gin (a)
above, at |e H%Né) §@I eft eTFQ I%Nﬂa?ﬂ i nruREQ r“BII\EQ e t Ker 2l @l TNF

ant agoni st, $EQ HANO: Beunt i $5Q B NOst1% r ePERARNO: alhaﬁ@oﬁ(é ID aIChé?fi steroid
anti-infl am"rH@nyNdr 8y ( KSAYHD) 1D HO: anal geSEQ ID &io: 15@nést$@tgil[aNQal%datl ve,
a | ocal anesgmgth §0: 33 Nesr IR aYNGr 3D OCKSEQ IRNGRNT 6 MEcT SiD &b Noan7s

anti psori at I 60 ﬁ)g@r 8¢ cogt i Ph NANANADOLEG IS heY: Qi 6l, g2 ihegigal agent,
a mneral, :iaég: b9 aI & Etg d agentSE@Hletoam@ &a ﬁbHI@ re} at ed
b

hor none, SS|ve cer,

| axati ve, E@ I a t j?Igt rop gﬂ)% 1 grarg %

sar gr amost i MEQHP Vi by | IlI HQS&% ressive,
20 a growt h H& HDNE; 41a h@r rﬁﬁﬁell}léﬁllb?cerrenﬁg NO: &H e r gD NOe &

modul at or, aSSHYWNatit, & B apNegir®, anSERKYN&:ilhh &gefhQ IANO: 176

ant i net aboI i SFE) ICANGE 40t | & 1980 1D KOr 1792 r aSEQ@pPhaOTaceut C$HQ IANO: 177
antldepressangzﬂﬁpblmpnl& aggpﬁ)N@n5@nt|pgygh@bmpd1@h&anmyphyth1ma
hypnoti c, @gom Aom rre&l ant, g@gl ﬂﬂﬁ?ﬁiﬂé &2 SIS NSy | AN asthmﬂ
medi cati on, &% ﬁ ed stgf Noa1 u@otsré ﬂbenm%bl tor,
nethylxanthl 9 I&n nephr%§§H?EO gl ﬁg@ﬁ pha, a
cyt oki ne, ¥ ne a Q32 [002 12040 t 1P the

pr ot ei ns IL 12 and IL 23 and eX|sts as an | L-12p40 nononer and an |L-12p80
honodi ner. The present invention describes an anti body that binds to IL-12,
| L-23, 1L-12p40, 1L-12p80, and will likely bind to any newly di scovered
proteins which contain the IL-12p40 subunit. The anti body specifically
binds to IL-12p40 but 30not 1L-12p35 or |L-23p19. The present invention
further provides conpositions, formulations, nethods, devices and uses of
such anti bodi es, including therapeutic uses. [0100] In one enbodi nent the
antibody is able to neutralise IL-12 to IL-12R132 which this thought to
b|nd to I L- 12 at the p40/p35 |nterface In another enbodlnent the antlbody

o . ~S 2 NN



20 be involved in signalling by phosphorylating Tyk2 and STAT3 (Zou et al.
1997 .1 Biol Chem 272 6073-7). [0116] The IL-23R conplex is conposed of
two subunits, 1L-12101 which is present in the IL-12R conpl ex, and the

| L-23 receptor, used herein as IL-23R The engagenent of |L-23R by IL-23
results in JAK2 autophosphorylation and phosphorylation of |IL-23R This
results in 25 the | ocalisation and phosphoryl ati on of STAT3, as well as
STAT 1, STAT4 and STAT5 (Parhamet al. 2002 J | munol 168 5699-708). [0117]
"Biological activity" as used herein, refers to all inherent biological
properties ofSEQ® NYt4ki nk. SBRAPAY:caP pr &F€r i ¥Q: 0P |1&- BEQIRNQDY but are
not limted tspQuiDwiong | L& 13ROLDavEY 10y | L-SERIIPISQ; | 19ndlCtSEQIDAYO! 18B- y

secretion an@Em@153on of Sgéllgr}@@ Jget weeyg N@Eﬂg &0 sgpap Iq}d)c4 T hel per
type 1 (Tlll) Y 2 &T%ES EW %y'lt E?E%Q §al&p|r5§6 Q &S gf I L-23
| ude but ted - ucin
II EKII)J Sroguc'%r%@nﬁ%(ao%g n olggc g i rl%(au‘@u on, )
n‘g FRADNG:179 34 GEHID NGt 518t | Bn SERIPNPi4%at i ng t he

i nduci ng | L- 2
anti gen- pr eséﬁ@lﬁd\l@tﬁct |‘%n§E@led‘€91dr79t| c SEQ IDsNOahd <& é@@lﬂ?é‘ﬂ@ 50nduci ng
prol i ferati oSEQIIDMeQmiBy T c8EQID N@B28] THEQrNG: I'Speki SEQ IDiMGisg" or
‘speci fical | geiiDdNOEY, as gsedDhav.arn, | spQabevenae t& e IDN@racti on of
an anti body, saonbX@®idd, & 3rEePiN@la7wi t h sEQsieoondi2ohewi sal ppaciles, mean

S5that the i ”tSEQ"}E)tN@%I' S (@Iegg@ E'No ypon t Regapasenee of epabinGular
structure (esg a6r;t| L, nant S%bIBH‘J(BOPQ) (QnSEBqu\ﬂenﬁgal

speci es; forE E to)&de/.cognl%% I% b] thalgq\e(g lgkcw
i Lﬂ~écj;

rotein stru t er ot ei ns
Epem fic for Iﬁg%(.;:}g nce of S SEQHP éﬁ tope A
AP, |8h §EQé]aé‘{(? dn conBERIPIO1 12bel&d SEQIDAAY Ifhe

(or free, unPH
anti body, wi BEQIBNfZ&!lt hek ahbQmd Né¥: 7| abel e8QADBYYNA7 10% o SEQADAYR:i 1G6dy .
[0119] The t SEIDa¥:i9B0od\ , SBQ IID$&EH 7her ei SEQUDAA0 1281 ef e SEQUD Nyt 76

i mmunogl obul sBQ@bAO:MBI el eE(gwmo ged of skoup Noliypepti deQabaNms 76t wo

heavy (H chgkg %DEN‘(@' oywo ¢ i b Ilﬁ)'N)o ghai ns SE@VIDW Bncg i @Eé'IDfI\f@QH@“t

gut Snt ¥ar| §§ @erl \&ats egf ) E&qu}e(t) ai;ns (gtlth epi t ope
T5ant .”Eodiaﬁ o832 k%b'm*ﬁ 7ot ORI g BB ﬁ ' whi ch
are di scussed“8éPolk 9&012%) 1 SERQIRNQiT| - | engER IRAYP:Hedy &eé’éﬁlﬁé\ﬁ?f 7&hain is

conpri sed of SEQRRANY %haidh YR IABIG: 7r egi 0 E@éﬁﬁ‘f%\ﬁﬁéte?él ﬁEQéDrNQ[sU@-ICVR or
VH) and a hedt IoMN{:ri0€okst 3R 1P &gl: Gn. ThSEQdBWO:dRai &k cSRQTRMO:riggi on i s
conpri sed of SEQmeeiadlaoni &8s, SKHID NG-H2 and €EB.IDBRa®:h3bi ght SEQADMNG:9720

conpri sed of sBQlnb §fw: 16haign y@@mbﬂ(ﬁﬂ egi OBEQQEW(?VNW@ 5eOeb MRS 7&-CVR or

VL) and a | gho ishasnogonst on.Theghiighlo ahgl i CoRsBRIo 1991 on i s
comri sed o g Wm %E {ﬁg'M% Gary ?%E 7

subdi vi ded i er var’l abl [ i nt arit

determ ni ng e f sed \MS%QIP dﬁ% @ha?EQﬂ%%r
conserved, te&Ff %V\éfrksﬁ(é b@s] IFR) . SEQdR éhd&/LSE@"éMd%@d of

t hree CDRs a&EQIQNG”(bQﬁ &RSSE(AIDHﬁ)ge”CBfroﬁE@@ﬁ@:tléEm&UQE@@)NO: 176

car boxy-t er n$EQE NO: iz &ol $EpiyOotter : FRD.IDCOR1L43 FR2, SEGPRANC-R3; CDR3,
FRA. Imn09$m;ﬂ>mmme&ulmenﬁndoe7®f apyQuyPe: (184 9.& $©&iID hatz174 M | gD,
I gA and |9Y)s m@ (6 9& 4 DNbQE% 1 9&; DthQ‘}ASI%lSQ@%W%O"

subcl ass. @qe) §§ g F%;ndl NGLHORRIA 148" & % Zéjl ng
portion" , .as rein agnent s
of an anti bo%bg:? 6)r thesg i §§1%§) g‘pe@? F@Q§ |nd to
an antigen ( Or 140 & Ist Q}H% Pettl showkQ tUH & &t Pie

function of %ﬁQH?\NDbd)U!y &anSE&U?)EQf bf2med EEQWé@réﬁQs&OfS%QmNﬂlleﬁlgth

ant i body. SuSiQ EhNObody é&ntii) WMeNOsiGPay abBQ Ib&hilspedi f SKEQ Itk [Bpeci fi c,
or nul ti-spesidiENDormat & sHem Nocalil y bspdinyd: 05t wa: osEQm eicdilf4 er ent
anti gens. Exmlrﬁﬁoohzbl &dlggmfdﬁemhsd $=0 ;QEW?@)S%Q Yt hgmd:h%zerm
antigen- bi OF {4 O n ody a
nonoval ent fr rrent6 (E:{)#nsf@st ekl A}es VL, S]%;Ei %ﬁfi *d g—‘ilf ;rmf\lggngj(ﬂln) a
F(ab') 2 fragrrent a bival ent fragrrent conprising two Fab fragnents |inked
by a disulfide bridge at the hinge region; (iii) a Fd fragnent consisting
of the VH and CH domains; (iv) a 5 Fv fragnent consisting of the VL and VH
dormai ns of a single armof an antibody, (v) a dAb fragnent (Ward et al.
1989 Nature 341 544-6, Wnter et al., PCT publication WD 90/05144 Al herein
i ncor porated by reference), which conprises a single variable donmain; and
(vi) an isolated conplenentarity determ ning region (CDR). Furthernore,

al though the two domains of the Fv fragment, VL and VH, are coded for by
separate genes, they can be 10|ned u5|ng 10 reconblnant nethods by a

o " o o o o o o,



15 acid positions 50 to 65 for CDR2, and am no acid positions 95 to 102 for
CDR3. For the light chain variable region, the hypervariabl e regi on ranges
fromam no acid positions 24 to 34 for CDRl, am no acid positions 50 to 56
for CDR2, and am no acid positions 89 to 97 for CDR3. [0135] As used
herein, the terns "acceptor"” and "acceptor antibody" refer to the anti body
or nucleic acid sequence providing or encoding at |east 80% at |east 85%
at least 90% at |least 20 95% at |east 98% or 100% of the am no acid
sequences of one or nore of the framework regions. In sone enbodi nents, the
t erm "accept &EQ IDN@y K3t okt BEQIRN®JAY anmiShQ BcNQ: B¢ nkicISERIDA¥D:dIs8§equence
provi di ng or SEXIBAVAgL IBhek c SEQUAMO:rIEgi on(SEQ IDIMOYEL afotSEQrDandodh ment ,
the term "acegptiorNorgberg spQtibev@nts bodyseanipneoasicd @r sawabeie: &gi d
sequence pr O\S'E@EIM\I@H@HQQC’BEQIEW)QW% mor %E@jn)tﬂﬁ@ ﬂ‘sﬁar@"\@ﬁblb%om and the
constant 1 egispp(ipyof 1142 5%93%&& 1giroodig %Ellﬁg % Aag relers
to a human a no, a eic nc es or
encodes at gﬁgg Q/alrpé gg N(g% east® I\igql%ge t O/LDR\Z\ ast 95%
at | east 98% EQrIDl}é%%ldf & heEQIPNP 4P d sSHRS RN 169 e SBR Thoy %18? t he
framewor k r egESIR. NQ:ni14cclor dBRAR NR:tIA7 t hi §E@ri@d‘é@rﬂé)rht ,& aREQJPeYD:089 may
contai n at | é&AIDINOELLS| efasBEQ IDMNO:|18hst BEQPAYD: 4] at SEQID NK): 109 at

| east 10 anmi S8QADINDrIeSi dueSEQhaNGIaes (dGEQIINGOGeCUE SEQADEN@IISHDr e
speci fic posisEQapsv@fiig ungpoantNdady. Agaapand.oms:f remepernts l\r@gwn and/ or
accept or CO”%EQ%I\F@QH@”@)SEBXD%l % 0. SHOMDMRG 195 QP! @tgqﬂﬁd

gernline ant ody nc, d
germine o b@égéwms & oL nmg . sﬁgngo%aelgul £ ep Igmﬁpg

anti bodi es ¢ ”gl FQiy lgg usah HB%WG‘HH% PERAPNEDRS ref ers
to the conpl eRBAPAIP:tly> def e%@ﬁ? &Yi on SRRURIND:dt i fod FEQAPING|139
sequences. 3§EQéDé\TQirlé5t e eeE@MQ rh8°eachSBQ IDR¥ONAD | abl BEQERINShY8Df t he
heavy chai n &BQ IDNO:I1I§hi& chiad ) Nehilgh ar SEQabiNdabed &ZDREQIDZIBRB 1a;md CDR3,
for each of Bhe IBavG:abse & egi@ms NOThEs t er BEQID N&:DBs sat " sBg Iv3&s 1ker ei n

refers to a gglﬂal\@ 1‘1@“&6 W%@CCU@EQQDEN@'I@@' %CV§EQ@19'N%) regi on

capabl e of bk %d.he ar&gl gxact g have
been defi ned di f st

oo cer el B et Dpiler SRR
Interest, NaSFORANG A&t i futHQHp NQedth h, BEQABINY ! Oftl & 5PHAETNuARP (1991))
not only provides an unanbi guous resi due nunberi ng system applicable to any
vari abl e r eg[08AllofThapresant inbedipn phouidead satiprdywitdesm qidetinge accegbdit@nework

boundar i es d@%’lﬂ"fs&glt [RE ohd M8 Ge (IRR eclyf'% O%uﬂﬁéﬁnpﬁat aq‘(fefﬂtsﬁge gﬁd@@ Kabat
a et 6 901-17 and

CDRs. Chot hi a 19
Chothi a et al eﬁ‘f@§% ‘I\%g ‘?%ﬁe\é%“pé‘??mﬁlﬁ of ‘E‘)iﬁ’ﬁlduet ?‘?éﬁce‘lféor T QPH %%}Bcoﬁblf“t“i“dﬁg
Wi t hi n Kabat re@bRs 2 sadoyssidpreardsidué cronbl obintepeiitg wigh Herlcbomé of boonf lbr iPat i ons,

despite havi Rgd@s @pdbidirvREaidny vah aldsr, |a%‘d§3mc@f1e§5ﬂ6190(§1@dcd1e§1@ﬁﬂv{%ﬂ@&n The'se"
sub- por ,t, i Onl$ \\é\fgh%mdv%l Itﬂé]lae‘:tox%g ﬁ?d lc%lt'gham vadngﬁieown dlemc?I e wﬂnn ag Hné)ehgone he L

and t he nat e alrn an Harnd"
respecti veI ya“d'FH%%CB‘er“e@ieé‘r% tmyvedepgrbefvm é@h@tblaadgﬁ@%fw(an@ﬁmlw ¢h have

boundari es tKatat-gafided aAfpt Nda{/}l"lc}iﬂﬁllfaime@lal?s In Stuithdr aglebahe GIRBOURAERp Y
def i ni t10nS MOl o &let Ko Bhd Q05 R oo gmﬁm&g s&&éﬁ&%ﬁ whdidh 15

nonet hel ess over e shor ened or

| engt heng i pe th‘fseS‘Fe“ﬁ? edhcaenv sk lsé‘&]ﬁ%ﬁ‘ ??Téﬂﬂeavca% ior%‘i Sr"r@ Nt At ul ar
resi dues or groupdraokwedksnduesprioes @lest 7 nninoacidDRsludoidaoicalsh grid fumant |y

i mpact anti gRPepRirAdiB@ork e met hods used herein may utilise CDRs defined
according to any of these systens, although preferred enbodi nents use Kabat
or Chothia e C@@g 0 , te ni cal
residue ref g§6872n q’he Iltdlg JK]Q&?QLE@ aﬂ%ﬁ&olaﬁeh%l[ ac{)xﬂbg%su el*maﬁlg\?—?golgartl cul ar
canoni cal C[ﬁféidéttoinﬁlbt H’r‘:é’”é%“tdé@i“ﬁ)éd’“t)’}de@ﬁbtaﬁF“&lb@fiy hpt it CREBHISE o Mdsk 1987
J Mol Bild 1®6.aB0l1-17; Chothia et al. 1992 J Mol Biol 227 799-817) and are
i ncorporated herein by reference. According to Chothia et al., critical
portions of the CDRs of many anti bodi es have nearly identical peptide
backbone confirmati ons despite great 25diversity at the |level of am no acid
sequence. Each canonical structure specifies primarily a set of peptide
backbone torsion angles for a contiguous segnent of am no acid residues
formng a | oop. [0137] As used herein, the ternms "donor" and "donor

anti body" refer to an anti body providing one or nore CDRs. In a preferred
enbodi nent, the donor antibody is an antibody 30 froma species different
fromthe antibody fromwhich the framework regi ons are obtained or derived.
In the context of a humani sed anti body, the term "donor antibody" refers to
a non- human ant| body prow d| ng one or nore CDRs As used here| n, the term

Y M T Y



[0145] The term "epitope" includes any pol ypeptide determ nant capabl e of
specific binding 20to an i nmunogl obulin or T-cell receptor. In certain
enbodi ments, epitope determ nants include chemcally active surface

groupi ngs of nol ecul es such as am no acids, sugar side chains, phosphoryl,
or sulfonyl, and, in certain enbodi nents, may have specific three

di nensi onal structural characteristics, and/or specific charge
characteristics. An epitope is a region oft an antigen that is bound by an
anti body. In certain enbodinents, an antibody is said 25to specifically

bind an antlQQWBWh$mnm&wﬂﬁ@kﬁﬁ&ﬂ&bﬁ&%ﬁn5&&@&ﬁW@§§nk&§h&ﬁ&Q@&:éﬁhhﬂ@@mkn a
COITpl ex m xt L(IZ'E)I‘el’l ICI)ISS BQE}S ong%ral EWO erg?cr (T)nqlti)o cu{j@u?éﬂ tO[] V%? E%ng m ! eSl%nt

i nvention al so B rovi dés an an |bodR b ) &

antigen preséﬁvwwpCééwﬁ@n@wm@samlep%ﬁ%aémppﬂtm@ms%mﬁw@eﬁwﬁﬂnmwa@wppmages
mcroglia, nmEsaRgbalanpbaabyd £ kastFYamitoakidAestRied GentBhleiaehlmddraesgfos or S,
Langer hans C%hhé oupffer cells, 30dendritic cells, B cells, and the Iike.
Such APCs can be present in different tissues, e.g., but not limted to,

skin, epider , ver, spl een, I.N cof. th one rrow,
Soi ni synovt A0 P Price G SR Ris B an Bl 1 T RE O RpeD A TGS be
limited to oot Biemnsn pimsicdeawisbaib irypendstodilin doastpit eggion[soleq ] frathe gpesent

i nvention previsdesg bsiebatied?, 156%0ad, nantigBAgd @A, synt hetic antibodies, 43
specified portions or variants thereof, as well as conpositions and

encodi ng nuc | @17@] &Pﬂeq)lé’{PAt %‘é}ltﬁ)‘% dggx):ﬁgés aﬁ'aﬂtﬂao%/ IIJ V@lﬁc% th® Ellﬁlbg d’omﬁﬁls %Qltufngl?
encodi ng at Ieast one anti bodi es, eci ortions or

vari ant s 'ChePEBy - igmap ﬁamﬁ“rf’@sg%%mfl W@H‘Hg “](‘:‘b?PﬁFtP%té gé%‘e%geft?‘ep‘f"alalglquengt h
anti body sequenstsg ofdepmiom&mbile.agnment s and specified variants thereof, and
5nmet hods of making and using said nucleic acids and anti bodi es, specified
portions or VH76arIe pidhet@stytionnsb phiviigs & Mehapeiroduciog MRagiilddgosthe Met hods
and devi ces kg;éﬁ&mgﬁeggq&%pgdbﬁﬁnépﬂt can be used in the invention are

optionally cﬁaracterlse heir ability to treat patients for extended

periods wth goqd .to exce | ent vi at i nd I icity.
Lom1|nnunogen|23tfmgw aﬁﬁmﬁmgwyf%fvvIggéw&nggggn%iﬁ ‘mEﬂ|¥2%V@

10pr oper tiPes, nay<@6m1%ﬁ%U@e3Pémﬁﬁehﬁherapeutlc resul ts achi eved. "Low

i mmunogenicity" is defined herein as raising significant HAHA, HACA or HAVA
responses in | éss sthemedivouhe A50Hanaranfibefes maizhpindes Buthdvah- I2bodibubdfo of t he

patients treated QDQfs@Jfoh%Sédagd bW JrlahdRdiel:And he patient treated (less
t han about 300, preferably, |ess than about 100 measured with a doubl e

ig} IO?.lel-g] e_rll_f]grrle (lllmn§a§ ?l%?(i thg ecé)n%t anEﬁ%ntﬁ?dlt‘S V%g% E%Q %g(s 6‘(%%40 %‘slazr%on rréer Sed
for production of(d%mméh§?W@h@“5ﬁ@mB@6?Hw¥@aﬁﬂeﬂr1dﬁogﬁédmﬂﬁé@nWh@Pant

t her eof , 2vhi ch camiddegws BdninnLal 2ce hlmant LSISRE? a@t lg@atan O -23 i adan (IL28R beki ng
mammel s and hunan%)) nott19hlﬁpgx9 lbﬁlhﬁm of ﬁﬁ?z{n ILaiblo?Hl!uﬂJmeIL ﬁ%ll HuerEnel“Le hiﬂg Qxe | L-23

i nci dence of, or reduc Sy | east one -

condi ti on. [0150]hgﬂ@hﬁah%§9H6§B85H9&dﬂyr|se adnlnlsterlng an effectlve
anmount of a coqp05|t|on or a 20pharmaceutical conposition conprising at

| east one ant®PBhddy hisrmeshadanayialsg cpipprise ghstepy (Liy shacamg antipodiesdligh alsojbingpe

organ, ani MapepOde ipaink @ttsedudncte@V QGKS KRR KKIIRN FItDIOTS ATVIERKINHIS V (SEQ ID

al I evi at hon, N@r@%entlon or reduction in synptons, effects or mechani sns.
The effective andunt can conprise an anpunt of about 0.001 to 500 ng/ kg per
0. 01- 5000 1. 100 TLEPTLEEEM P rBHiebarSErG DGy BRI RESRRuAT £
25adn1n|strdﬂﬁ@ﬁﬂﬂpmﬂﬁﬂ$ee?&@éﬁﬁmebmange or value therein, as done and
determ ned usi ng known net hods, as described herein or known in the

rel evant arts.GIOmﬁmymﬁmgimmmmﬂswmhakpmmemepgcet&mmﬁer the IL-12p40 subunit
can be raised aga mm@ﬁﬁw’mmrmvﬁg@mgsﬁwsg?na N GR) Bplaap] at ed
I L- 12p40“)IL-12 o] % ﬁ} in or a portion thereof (including synthetic
mol ecul €8, such a WEVWFHg?W g@ptldes) Preparation of 30i mmunogenic

anti gens and nmonocl onal ant i body production can be perfornmed using any

sui tabl e technique. A variety of nmethods have been described (see e.g.,
Kohler et al. 1975 Nature 256 495-7 and Kohler et al. 1976 Eur J | nmunol 6
511-9; Galfre et al. 1977 Nature 266 550-2; Koprowski et al., U S Pat. No.
4,172,124; Harlow, E. and D. Lane, 1988, Using Antibodies: A Laboratory
Manual , Cold Spring Harbor Laboratory: Cold Spring Harbor, 44 NY.;
Current Protocols In Mlecular Biology, Vol. 2 (e.g., Supplenent 27, Sumrer
'94), Ausubel, F. M et al., Eds., John Wley & Sons: New York, N.Y.,
Chapter 11, (1991-2003)), each of which is entirely incorporated herein by
reference. Generally, a hybrldona |s produced by fu5|ng a SU|tabIe i mort al

L, L 1 o ~ o~ o~



humani zed anti bodi es are human i mmunogl obul i ns (recipient antibody) in

whi ch residues froma hypervari able region (also known as conplenentarity
determ ning region or CDR) of the recipient are replaced by residues froma
hypervari abl e regi on of a non-human. species 20(donor anti body) such as
nouse, rat, rabbit, or nonhuman prinmate having the desired specificity,
affinity, and capacity. [0158] Humani zed anti bodies within the scope, and
suitable for use in the nethods, of the prfesent invention may, for exanple,
have bi nding characteristics simlar to those exhibited by non-humani zed
anti bodi es, sucd a&lectﬁlﬂfﬁ&ﬁ(ﬂlgﬂls@pin@ﬁanﬁw&‘kmm t9 Raharallt I20@dYue@scri bed

25her ei n. [0159] I—{lﬂ(rjr%%;oq, ag Con B%nf?ofea%t?lz %%é% hy performed foll ow ng the

nmet hod of Wnter and co- Ri echmann (1988); Verhoeyen
(1988)), by substi t| n ent nut ant roden or. CDR sequences for
the correspondi’ Hé boé]st fecanWﬁnaneb gﬂfh b% A pdying aga mgagmery g g
5,225, 539; 5,585, Oﬁgnmﬁﬂﬁg$ﬂﬂamiw5H®@®dm&2ﬂmandH5185©)@@5wn309@ﬂ£@¢

Anti bodi eg can be dwmniraedadgi- r!gto@auM@rHLeiﬁR fanaeﬁﬁumm@eso KnwnLinRbRe art

including, for exa aftl EP. 2 | | cati

91/ 09967; U.S. Paquﬁﬁfhggaf ﬂgg %ﬁﬁ u% ﬁgigﬁg ﬁ@b&‘ &ﬁ%mzrlng or
resurfacing (EP 5@@!@6H~EhﬁgrgggﬁnlpdaRﬁh (1991); Studnicka (1994); Roguska
(1994)), and chain shuffling (U 'S. Pat. No. 5,565,332). 47 [0161] In sone

i nst ances, r 78l hewidstritmvelt@nfatsapewoieka fuglferomshagfof produding theneibudy éfabl e

regi ons of t R RUBR MVeRMRRGLAR dopittife I €pl aced by correspondi ng non- human
reS|dues (see for exanple, Queen et al. U S Pat. No. 5,585, 089; U S. Pat.

NoS. [78 i é]ﬁ] q%%:?nu? G%hun%g gnt@noﬁig 9}.@512)9 hbl §1 1%91%11 sq Hhet of@nﬁ

(1988)) umani zat 1 unanlza it appr oac mhere t he

CDRs conferrin ant en .s icit donor aft man germine
framewor k sequ chsg ing & Eb'f‘%&“ pgtn%lzfg‘“%‘?deeslgvﬁ n(dégg ”é&grlesasggu%“t h human

CDRs t hat are strubt2drafory aiseond panal ofentitwidigislaad t o t he ' donor' CDRs (Tan

2002, see al so International Publication No. WO 2004/ 006955). By using
f ramewor ks encaiili¢ delbstina divanthe) exard andl agineics ehide hine $40 e-adtinebs 4 hamnsequences

]ngt régﬁandl Inﬁln‘jﬁ h%'l@ IU%E#&/&%E gf%gﬂﬁeﬁﬂﬁlﬁa{?‘fﬁgg@% aﬁ&‘ﬁ%ﬁ%ﬁﬁ{&%@m' al
bet ween ggnor and%% %“Tiﬁgﬁpgﬁ @mb%pkgﬁcﬁ“ ‘E%mﬁgégéh éﬁgéﬁﬁwht.a
for affinity ret enipmonnhlpl(t)ﬂﬁmndﬁgmf henangi-€l2 ohbwami 2eld chwiniboldi Bp4trary
conpri se residues pyhat marpsnetnuaumd 1 pgit he reci pi ent antibody or in the
donor anti body. These nodifications are made to further refine 15ant|body

per f or mance Fdés@ it B relals gs'vghtﬂﬁ?}oafa@ ?]H clefl chd)m?lgnlegnna{e odeww Zed

anti body w | e su one, and

two, variabl & Bops ﬁeﬁenvqnﬂow enleéfmed&ratg}ﬁng‘flaﬁft?%mﬂf%lf PaSoﬁfse‘a%éce Selected ”
hyper var 2abl g#omegi ons correspond to those of a non-hunman i munogl obul i n and
all or substantially all of the framework regions are those of a hunman

i munogl obul § a¢enee. Y f1R6] 2skhe S@@m@egoanggdg@gy«pgm onal |y al so
s

il [ I F
Cypi cally  nadCaf XeRaIE, %Ergjg‘égg gfi?ﬁE @gﬁegfg %’ﬂéeée?LﬁES( ?:

typically tha
(1986); Rlechwan ccar di humani zed"

ant i bodi es H%ﬁﬁbe nﬁﬁﬁeﬁ?ﬁ eréﬁﬁ Jﬂgfgﬁtlﬁg %han an intact
human varlabl (aHnﬁKMQﬁ%sfﬁeeﬂ)§9b§¥ﬁté$§HIH§0%%% C%E@ b%héﬂ%g sequence
froma non- 2SHRANOspETI 680 IINPr Zdt | SEQ IMUNENISZedSEQLD POUBES ar e

typi cal |y hunsiQ @nNichozh e SSHQUIDAROCE61s orsEQUDRN@ 80 dusBQ @ndi(passi bl y sone

f ramewor k reS$Et9|ﬁ§N® e255 ulsHg IDJNeddey rse&jmbue@ i9nonse<gab®@ﬁa§7 sites in

rodent anti bogh 27fqﬁ3 S§QI 5, 585, 089;
5, 693, 761, 5 E{ zg%hggﬁ)%gg gﬁg :fgt HD§K;§99370 and
Internatlonal on ti bodi es and
techni ques fo hﬁ% %) Pz gg}éggd affinity
for a predet Hed anﬂl éﬁx%ﬁbN9|%€|o§é@ Tﬁ% bdi es can be
made by a var$F€Ql,DHD At h(ﬁE@ oS AN268n  SHE IQrNC)l?ﬁél u@E(MP pRage? di spl ay

met hods descrSHigiD HBo23 usSEQQIDaxOi 10dy SEQEDaY):€97 deSEQ &0l NiO: 828 hunan

i mmunogl obul i n sequences. See also, U S. Pat. Nos. 4,444,887 and 4,716, 111;
and PCT publications WO 98/ 46645, WD 98/ 50433, WD 98/24893, WD 98/ 16654, WO
96/ 34096, WO 48 96/33735, and WD 91/10741. [0166] Conpl etely human

anti bodi es which recogni ze a sel ected epitope can be generated using a
technique referred to as "qguided selection.”™ In this approach a selected
non- human nonocl onal anti body, e.g., a nouse antibody, is used to guide the
sel ection of a conpletely 5human anti body recogni zing the sane epitope
(Jespers (1988)). [0167] Human anti bodi es can al so be produced using
transgenlc anlnals mhlch are |ncapable of expre55|ng functlonal endogenous



| L-12/23 protein and at | east one neurotrophic factor, or two different
types of |L-12/23 pol ypeptides are within the scope of the present

i nvention. 30[0177] Methods for making bispecific antibodies are known in
the art. Traditionally, the reconbi nant production of bispecific antibodies
is based on the co-expression of two imunogl obulin heavy chain-light chain
pairs, where the two heavy chains have different specificities (MIstein et
al . 1983 Nature 305 537-40). Because of th& random assortnent of

i mrunogl obul in heavy and |ight chains, these hybridomas (quadromas) produce
a potential 35REQIDNG: @84 10SHA) fF ¥Oe2it0 ansEQHOAYOa98 ectE@ ) NOF 3%hi ch only one
has the correcSe@imspesiil c SEj MUROUIE. B Ipurdficoat sEpImNG: Bes correct

mol ecul e, whi chgd %DWQMYSB@I‘E)IQ@ 2hf | REpats ot om@nmaost;%)s i's rather

cunber sone, an g@e IEWIDghgy%@r gggM;§ are
di scl d 10 3655-9
elntslcrgIS§ |In(r:]o\r/§$ggg S ren Ig[ ?’Q % F@ 3 8o a different
and nore prefe ?‘&%cﬁ V§F 4BINO 78 *WSQWW? f4%e desired

bi ndi ng speci f$5§?ﬂ?b@ it |9£6&15}P-1&‘ﬁt2 éen SEQHBINY: n’)@%ﬁt%}D HPe33lsed to

i mmunogl obul i NSEASNEN248d orfeniDseQuizyic e SEQTREND:365 orSHS? BY BPablly is with an
i mmunogl obul i SHERYNOCha) N SEQMSMNI27d0NM8EQ,IDCUIN306 S| ST HE NDea®t part of the
hi nge, the secsEgimheavyschaip oaeiant KegioN@:GHR) . sSEp Kbessahi rd heavy
chain const antspeg QB é:s(P‘B)SE Ibp:l@u%opr@ﬁeﬁb@\% 1595 e, fhRof bt
heavy-chain c Aol £9 ?:%Qntstgﬁﬂgﬂ¥@6% E%ﬁ%ﬂfﬁ%s y for

| i ght - chai n bindrng, presenF n eas I ons encoding

t he |nununoglobulln heavy chain fusions and, if desired, the inmunogl obulin
light chain, (89811 Rachesees inveneonspprsapauesisped gokisuly sdicheacodgriyV b demain
co-transf ect exd tHepie@era irsthtioabltas prefetredthgahd sleiclridanqlecld e s sdq@éncey k@édted
flexibility iga.adjusting the mutual proportions of the three polypeptide
15fragnments i n enbodi ments when unequal ratios of the three pol ypeptide

chai ns used i tructlon rovi de i's, however,
possible to i %Egrh[ﬁ Iﬁ(ﬁez dodiPEQ IR e”ﬁ%essé'(gil) xlépelbﬂ?ge%pol ypepti de
chai ns in one SERIPNQIBA veERIP Nitidd t heEQ F%B%%??bnsgﬁlgﬁ“P st two

pol ypepti de cRERID N& 2B4uaPEQAPINSY 3|4%su$fﬁ@1ﬁ>h1(hﬁ@% VEQ! IBSNQr36khen t he

rati os are of SEQ IPaAY¥®:1 2361 aBEQIIYMG:i3¢ ancEQ I N&: pfef SEQID Moddwdi nent of this
approach, the sEohbayp@ci3bi cseoibbeslizes ase) aonpesed gEQaphydirisd
l”Wun09|0bU|'@EQQB%M)QB¢'nsﬂoﬁﬁbﬁ)%hiStmﬁbﬂﬂhm93§pe@E i1BiNy: Jsh one arm and
a hybrid '”““E 'Qshe§ﬁg 3@&i@4$'9 ﬁ?ﬁkﬁ3ﬂ@'@E HBQMbQ%§9 a second

Fach | at oot BEOIRND a0t ontl R 468 0Ty SEEEHT] RO Fom unant

facilitates t

|nnunoglobullﬁ QHRIND: ot PER Hpﬂﬁﬁﬂﬂoglobulln

| i ght chain i REQAPW@R41 ha$EQB$NQ’1é4725b$FsQJ NE¥ 8%l ecul e provides for a
facil e way of SEepamM:i3oh. $P [P Mk ey dBIQID §OoB6lgener ati ng bi specific

anti bodi es, see, for exanple Suresh et al. 1986 Methods Enzynol 121 210-28.
[0179] Angi bmdsgs mé Sreldnk m&;ﬁlo@ a@b plrasoid@wh@@@d &mﬁeaﬁhot @dlggamh a\é@jéc@-bl e
segnent s fron1t ai ns . ge0|f|c

T o o N B el B PR R Gt RS IR PP
particul ar epbwtpesairtadiensige srue cupishag %fnhqug@md arﬁ’ettlwﬁ@%mmsmaegveon
segnent s ar earth@isn@e&iaat erttris, a@h@lo@ggﬂdaﬁe@p&nelﬂahtuﬂ tHrenia bk utbre e @bihemhgr
Lﬁg;gg;?gs?];dlgeg%t ?E«IJ %ﬂgﬁmgggoxrd% g&)ﬁa&? éllﬁl(?tgg?t %%Eg&)}lgs(:?&ﬁgll %&?}gfn% %Edté) n of
triggerity ofdg laﬁlmﬂawéaé TGieSti @l%éwf@a@@wnl grald e et dé%‘?%esﬁyéfﬁ’é‘tf that an
anti -1 L- 12/ 2@leants) dyseyicions dryidenaapahheawndimpan olammgtoef faret dikeaktinct i ons

| i ke ADCC OrurMcilmﬁ% bis Skl @le@yars%lﬁ)ﬂlsgbsre)’z) vasJ;h't@ a'p%n&th"@fe‘i/@f éhe
di scovery t 5cqu %%EXISt

EE L as ﬁ rane opm &%plnone

al . 2000 J ‘bcof\?éBeti SBEPOLEY A PYIMRARY lgﬁﬁeaf’n“taf“i?&c?;‘?“%od‘d Y B ANt Rcr U|t
ef fect or celKestitiplan allangyt. ur\f@mynatqrhealpra@s@rﬂbﬂoaﬁhmm]@y sephgacobu Iseptibiond to | L-12
or | L-23jsboungbtbac tdek. shbnfranr, @fcieetrhinaRdadbiteadhe kbt @xogapabl e of
recruiting effector cells to the target cell surface (Vogel et al. 1996 Int
| munol 8 1955-62). [0180] It thus follows that the therapeutic utility of
anti bodi es can be enhanced by nodul ating their functional characteristics,
such as anti body-dependent cellular cytotoxicity, 5conplenent-dependent
cytotoxicity, serumhalf-life, biodistribution and binding to Fc receptors.
Thi s nodul ati on can be achi eved by protein engineering, glycoengineering or
chem cal nethods. Depending on the therapeutic application and the desired
| evel of effector activity required, it could be advantageous to either

i ncrease or decrease any of these activities. For a review of the current
met hods of Fc enhancenent see Carter 2006 Nat Rev 10 Innunol 6 343-57;
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5from such suppliers as Invitrogen (Carlsbad, Calif.), and Canbridge
Ant i body Technol ogi es (Canbridgeshire, UK). See, e.g., U S. Pat. Nos.
4,704,692, 4,939, 666, 4,946,778, 5,260,203, 5,455,030, 5,518, 889,

5,534, 621, 5,656,730, 5,763,733, 5,767,260, 5, 856,456, assigned to Enzon;
U S. Pat. Nos. 5,223,409, 5,403,484, 5,571,698, 5,837,500, assigned to
Dyax, U.S. Pat. Nos. 5,427,908, 5,580,717, assigned to Affymax; U S. Pat.
No. 5,885,793, assigned to 10Canbri dge Anilfi body Technol ogies; U.S. Pat.
No. 5, 750,373, assigned to Genentech, U S. Pat. Nos. 5,618,920, 5,595, 898,

5,576,195, 5, ﬁ%mﬂ%@ dl&:ﬂ@g?m ARBsis 2irfdGis %Batm@-ﬁﬁﬂ&ﬁﬁdauftcﬂmmﬁ@-hepatms)
Col I'i gan" supr a; Au above

; u each
pat ents and pﬁHP %QMIﬁgn%ﬁ ﬂ?gtmth%%%?%égg(ﬁglﬁ“gakﬁmb?vg%?ereﬁgge [ 0189]
Ant i bodi es, spempiujoagphygs pidohidipidediavar i ant s t hereof of the present
invention can also 15 be prepared by providing at | east one anti body,
speci fied porl008H dhe pasdnamyertine fetbr godddianigash o @figodacipecitial goramsgeni c

ani mal s ors namht&hemweha eehg@aic%mp&@m wmraa%méaeera,m@muﬁéaﬁ bfeke@ve t hat
produce such antib ons

or varla
P Pk Such. ant e e g obatar oy ragte ey Ty R el R lgfand}ﬁaﬁ ot
limited to, \R3liscpstina gk fisse.3pn600mal 81 BUignigedior, 45 Brdeddn eanpdigagngg):
5,994, 616; 5, &86iti3625uch a36l4 né8hited &S; Prieifro WibsedueR Do Sor@bfind £lelitddigesispor at ed

herein by refgrenGeoonlidibedl kf[?t(‘ Wd RO &S Bg%{’ﬁcdei ﬁ%&h}%g&ﬁ' ons and variants

t hereof of the present 1 nvention can a I ona prepared usi ng at

| east one, ant y eC|f|ed tion.or variant 0 nucleic acid to
provi de t 1% Ja@%ﬁ' T AR O ROt ea A CELT e T oo Rgonr o t e
to, tobacco et ¢hegaodl inor yahddaregipaeskian. \plire@dd@enswmnarﬁmmmcegy eféqstivd f i ed
portions or Vaoudfos mdaliR@sek ummF BErephcidt thPitpor® of iImGERY, hdurslbgit i hed

therefrom Asel eHISiQOJd 1S, gué}{;e l?u)g %Srq rr?lted%c;‘ ?ﬁﬁrﬂgn&? o%%gqgedé\%?qvg §1ﬂ§~f§1}3r essi ng

r ecombi nant protel ns &n success ar ge am)un S
of reconbi narjtweﬁ%ffbéweameﬁg SeP“&é‘iTW@mahny%@ﬂ%‘iﬁbl Peo%% Aidfriis, reasdixe aghrigis,
Craner etlsal .spdid9Ba@dbphathhopystdnia inpiselytheamunsod, C24Hd's Abedsd Silartive edlgisences

cited therei nyuMlS$Rory BB»@Q%&@;&% Cmﬁﬁh é@peﬁ@e\{x?m%@é@ n‘r&‘ﬁﬁgs 9ot RY, GSEmATANTRL! an
proteins at COMMEr Ci 4 gro duction %gve S, bi.ol ogi cal "activitiés

equi val ent t 8" FHEE B PRI IEEYIHEYT P“%e@gﬁﬁVH%WFt@Y?f W@mb?mBWFWfled from
nat ural sour cgsctioBaeyte et grdddoichredne diseasd 99Ocigetw ik preiedanBpladtatip@4sai@odiy, and
refer ;anc]gas C|a§h@ﬁ|>e&$16{1$'dﬂ%enﬁﬁﬂtéﬁﬁﬂév@&uﬁﬂ&l&ﬁlh% k@@ébaﬁﬁ@@@zﬁs@cbﬂagb J cadtfeg?
anount s om¢tra en edas | acc eds,an otato
A i A A N A M e

ref erences ciSEReSNEREUEIUIE, MiSTISHROH] ‘@SCUllﬁmféh%lFlél%?Ybééwﬂlcraﬁth@l@Pﬁtlltly Lefﬁlﬁif’ -essed
and 35secr et egptibyhkabrigeivek symatdme, fpds §yinetnipsshai0intpliastdkeand pahdawe: an

unal tered antLGRR: AL B AbddBichds Ak DRELSRSLE AL Stk SSAL od UP 1O

40-fol d enhance i ot'ech

700- 8). Thus hougt F‘Bb’&?‘e’ss dl%ﬁé&%%@fﬁdhlﬁﬁiﬂssn%m&%aﬂ{ilalrylbélmcehwsee?mem he
present i2hventdnon nedipnaatiso hbet fpiloducedadsi mudtivansdiewns dptaatsgeradiccor di ng
to known netphg aand§eed@ ceq@ @JI and\{ém gehmeeﬁeéncy%%ﬁ @b@fﬁf&%@ mmlr ans 22
920-4; M et 2l 1995 T ‘?dyg ot e 220 il ! t gth
Physi ol 109 “FUAFSPETEY SHERS “S“cdﬂ‘%“ée PR PIRP BT Fer?’}% a’aYScS‘k? opaty,

ref erences i #rtheerathyeRsjiter'ndisgapo pepriatic frevaialybylcqrative celfisarthrpathyenicspdhiss of
t he inventi ofyn6@ns, khiagydik, rﬁf&mﬁd—anﬂ%&l&%n&ﬂeﬂa@so&at&ddﬂhﬁ’o@zﬂ@e sgind @b4rtopithygs (KD) .

Lg_naoB{ Ieféﬁ;[ %ﬁierg g&is' (ﬁ&ﬂ&@falt osi%;%gié a%})?%ﬁ% P’)S‘Hung Qﬁlogg §1§§19é Erﬁéﬁgﬁsl on
anti body can"'de¥ et loliacpps gerprivedt- higears %dﬁewagta@gpurp@agpolyté:ss Chan

about 10- 9M owgmiaDC@npn @bet a&tdaymolwit maemDrogajual petnicidiB @nadnes guvehin about
0.1-9.9 (or l?eanB@snangngﬁ rffﬁllld-f@e&c@ﬁ{aﬁhﬂ})\ofél 11196 ﬁ%@%e%roni‘c%&c%cut%go&s?’ or any

range or valu e, herein, |n|t§ qr g ¥, of an ant |boWéFfor an
anti gen can %@ %@P%Pﬁphgzz%QﬁﬁﬁPﬁ@ﬁ é??ﬁ“ﬁs g %hyygﬁp?%ﬁF%“ fod. (See,
for exanPl e, heBeitpohcgkyd InghumbeficichinDisbod pymhieing éveqiinddmasmnpdhistencyl n
Fundanment al gdmaniiolseeys, HE’@% BWie fatisis EbomnRaWaRe s R oddNeWn{0tsmmbh Y.
(1984); Kuby, Janis | mmunol ogy, H. Freeman and Conpany: New York, N.Y.
15(1992); and nethods descri bed herein). The neasured affinity of a
particular antibody with its binding partner can vary if nmeasured under
different conditions (e.g., salt concentration, pH . Thus, neasurenents of
affinity and ot her antigen-binding paraneters (e.g., KD, Ka, Ka) are
preferably made with standardi sed sol utions of antibody and bi ndi ng
partner, and a standardi sed buffer, such as the buffer described herein.
20[ 0191] Isolated nucleic acid nolecules of the present invention can
|nclude nuclelc aC|d nDIecuIes conpr|5|ng an open readlng frane (CRF)

o, L 1 g, o



U S. Pat. Nos. 4,683,195, 4,683,202, 4,800,159, 4,965,188, to Mullis, et
al.; US Pat. Nos. 4,795,699 and 4,921,794 to Tabor, et al; U S. Pat. No.
5,142,033 to Innis; U S Pat. No. 5,122,464 to Wlson, et al.; US. Pat.
No. 5,091,310 to Innis; U S. Pat. No. 5,066,584 to Gyllensten, et al; US.
Pat. No. 4,889,818 to Gelfand, et al; U S. Pat. No. 4,994,370 to Silver,
15et al; U S. Pat. No. 4,766,067 to Biswas; U S. Pat. No. 4,656,134 to

Ri ngold) and RNA nedi ated anplification t¥at uses anti-sense RNA to the
target sequence as a tenplate for doubl e-stranded DNA synthesis (U S. Pat.

No. 5, 130, 238vai1ﬂ)lé\@pS&umﬁido@hLma\édnfabl dﬁlﬁl@d &di(ﬂ&ﬁ&kﬁ)@ﬁy%ﬁﬂé)nfmhh@ &atihd e
contents of ng u(l\‘pB{e?rIa%';eeyvéqg%taﬁmE 10 1c Qnroals%% Bcgboglero¥1bloelno al%eoclﬁmﬂ%%ee’

e.g., Ausubel, r Instance

t echnol ogy c dPflasEnIs i gitiahlyng qilwt%éltes%@elm‘é@ow grongeiitiefiwee diskase of t he
present i nventdocintedintkrstghatediganesidt canitdte hmérmge@@m@mﬂmuwdmew
l1braries.s P@ﬁt&&és&éxbﬁs asbddja¥datif@r a&wwntug&u uﬂa%taodﬂfﬁ G Qh g e useful,

for exanpl e, ?Eﬂ elc acl d sequences 't hat For proteins to be
expressed, td" ﬁ‘étlkt@‘ g ]é?aée - §EIgyC “B“ij%‘}ét hefratospgpisecipteglungedissats ng t he
presence of tdenattegiosié dpatRNfositn assanpkeBing flisras@ Singeheidceame hdogeeglienci ng, or

for other purpesse, %nkﬁ?f@r@b@@(frmls Js%ﬂwdq&%%lébkf:f\}a%uﬁﬁé dl?@@&hﬁ LhileaREr sons of

skill through in v er, supra,
i oon ek R, ST L6 Q% TELRR AL SRl iR ey Ay, PR
No. 4, 6831020zadQ@QBﬁPIOMaIMOWChlﬁh@ obételcm chropicRoraphibie ohesman@iyaighacatiovet hods

and Appl i cat I1ﬁﬂﬁanvEﬂﬁlg diséagettintecRs RS Sterb il lunSaBeabd, @By addltisf autdihBARY -

Conmer ci al I'y ay; Xis SKsi f%? : 30 in
the art. seo ALl AB3 Kbl Qf%%%’?s‘e‘i EOS QM PRk TRLA NORE 30 10
32 protein (BU@WW%’@@FP%%%H% ntibagy hseatiiisk quipigpupp rsgiatey hutaglystentibng  PCR
products. [ 0208 ifiwin rsdlaateaditinualti®ise ndgicas, Dfpopdaehypoidsanicuteivaithé on can

al so be preparede WodikLGikn &bgmara 1anw1@5 h&she laxmk@a&msg@;m% Vs(n%%?@ane g.,

Ausubel , em.ca nt hesi s gner a r oduces
DDA VRS AR Pl‘Wﬁ%/chﬁle’c?éﬂﬁ"Hgo BEHoarTEh e, BotlE P
35stranded DRIAdigpathiy uiehiagat. ioninwhdnl neutepmplaereedtdieyse d&puence, or by
pol ymerisati gmmaume 1itiG8k, a&a@os@@lymmﬁw u@kfeﬁe}tsh@ynsé cﬁgzla% &gcromq @s a

tenpl ate. ni s

synt hesi s ofgﬁﬁﬂmmmmsnmklée 1% + m%%”ﬂ@ﬁ%ggp%T'a oquﬁ dnﬁpﬁﬁﬁgéoﬂéggs
| onger séaueﬁ@@@e@awmméth%toahthéan%yulmémV NYREEPRSFPIGECOSHRTY FOeqonRasH Vreiseuss .
[0204] The pdesenGobdpsaiiels @ndidhid, PRMoPAr YHabies taki G yRAG s N PR SGHON
cassettes COMRLi 2! C%VG?Q'}IEQIH& o?d %Vﬁoﬁjhgs %ftﬂl Qgea% %Zﬁ{?lc Ecné{gs%'\lij%o%}erﬁ nucl ei ¢

aci d sequence Q pr esent a genonic
sequence enc@@?ﬁﬁwéﬁmﬁﬁFV%@ﬁ?ﬁ%¥w§5%éP@V%H”58FPP pacpiy [diprethiss the
present i nvetitendrcytommanibeutpsaduicohypoisiiseaset hyaenhyoadibn antouexpeiessinon

cassettent haﬁyp%ﬁl@rolﬁﬁsnh mgsﬂ%%ch1éeﬁkte?) aﬁ\gph ceﬁ%tnnﬁm@e lg@@ﬂhga%ghsfﬂ‘p ?hmgn l . A
r econbi nant %5&55'0 cassett nuc¢l eoti de of

the present PHVERTTOR™E ‘?56“%‘?WHE@H”?g“fp%hé@??gﬁmﬂﬁﬁﬁﬁT%Fh RPE g
regul atory s@é@@ﬁd@@hﬂha¥HM»%lﬂ@ﬁPk@dW@%éwmmnwsompboﬁwns@ﬂWWMQMmlwm
pol ynucl eot i gigeakd) Db Ji’elnﬂ&%@ﬂéiﬁdﬂ& SSh-ake6hdlic SB@%Hephﬁ?ﬂiseﬁlﬁJl Qgﬁﬂ %stﬁﬂ&j group B

non-heterol o 1%?%0& ’S %?e%?glerr]n é (%lg gerlrsoé ;%g‘srsllona c?srTRJzo ed OI‘(}"[K eCt

expression o c acids o

embodi meft s, gl éff@f'dm?ﬂafef?de%ea%?& aegte@?ﬁa%hlww gfemﬂéf%mé? Paéhwaﬁemcewm
ot her el emendush gdnnd)erehdntskcochdie,éthder, ddih, panpreap biaire, p@Sitd dndRecfdl psiceean
downst r eam OfenfafhpdilidHhhi¥hhn s (@umna mtl oﬁﬂ?%%e{aﬁé%l&&m@ &8&%%% eotide

of the present Inyention sp as.to own regu expr essi
pol ynucl eot i {&*©f @H@an%§ﬁH¥”PﬁV@ﬁFﬂ%ﬂmﬁﬁﬁﬁmﬁi 1Eaaﬁﬁﬁbﬁ@ﬂﬂﬁ§“bronnters
can be alt erlegkeinin (ALY agute myelpidtleuwreinia (Avilat dcom,or debet barerianidfection, acute

substi t utd OMpandOA@6]actiB CnRI BHLE addrdVARhRR, z?&lr1§1céc{oﬁic%%ﬁ§ A1ps\viesiphs that

i ncl ude |solateg qcle c ac nti.on, host
complex. a

ve
cells that are eheohO ﬁagnezg“érgﬂoﬁf?ﬂuTWémﬁéﬁgﬁﬁfﬁgﬁF% g@PB?s and t he
product i on oﬂﬁlemclh@%tall@a@ftamqtlbwjph@rl ypisiapein daficisort pyottyphiv dtdraint by
reconbi nant techniques, as is well known in the art. See, e.g., Sanbrook,
et al., supra; Ausubel, et al., supra, each entirely incorporated herein by
ref erence. The pol ynucl eoti des can optionally be joined to a vector
containing a selectable marker for 25propagation in a host. Generally, a
plasm d vector is introduced in a precipitate, such as a cal ci um phosphate
precipitate, or in a conplex with a charged lipid. If the vector is a
virus, it can be packaged in vitro using an appropriate packaging cell line
and then transduced into host cells. [0207] The DNA insert shoul d be
operatlvely Ilnked to an approprlate pronDter The 30expressi on constructs

. e



portion or variant encoded by any one of the pol ynucl eoti des of the present
i nvention as discussed nore fully herein, or any isolated or prepared

anti body, specified portion or variant 15thereof. [0217] Preferably. the
anti body or antigen-binding fragnent binds human |L-12/23 proteins and,

t hereby substantially neutralises the biological activity of the proteins.
An anti body, specified portion or variant thereof, that partially or
preferably substantially neutralises at |dast one biological activity of at
| east one 1L-12/23 protein and thereby inhibit activities 20 nedi ated

t hrough t he btlakivgnehial a{-n'vf-ha pbc@oradl anke@i@B horP B&1 debeﬂé%trb@@ﬁ@&&ﬁ' ther@¥ J IL-23 to at
lﬁggls ta t ggen'lél(;ha%é hrogpgl%ﬁé&s s%n% orr]repgnq 1gpep901 Eg{e{ seh51tg'v%tﬁoéa€t1&1rs a&dﬂ Ce Pn%n eg da?r
refers to an 2AFHYIHBUYOLIRAEsCEHH rrrrhlplﬁryrmrmrrarn ajtgriopdpyags. ﬁrtmc@rwu@ﬁstﬂ#ﬂagmnt

r el at ed- dependent atddtfibviilitionlbyusatnedidr pAdx320V, atpnlefueeakliyvdayicatar bleasB caipout
60, 70, 8G, %)m h%;lna RRe 019a§ lzgclgion ‘%%ne I%QIQ\ﬁZglsglgnt (glng) ?eng ) hudlRd ﬁa&%pend' ng

on the assay. 25capaci anti eC| portion or
variant to i mAife hﬁﬁ@hlﬂhel 12%%* raéfr%& *’é’&‘ythﬂlé”ﬁe‘f? ﬂr&*t%rrfb?% fgiagr ef er abl y
assessed by alumcbleazsltdloowepzshrr tatibpulmntarpogbpssontlgpmottien respesa yartikge tasplrntbed
herei n and/ ofejasgiok, Q@l\é@e”apc&ﬂ% @JOEneI ﬁ@n@-%rb&ﬂgym@o&fé?@céﬁabﬁcdormﬂ&ﬂo% al@irdl

vari ant of the |n ntlon ca

R A S SR R L I
enmbodi nent), tch marﬁrkcplkﬁilaly @roweﬁrlnmédlym@ﬂﬁpioehs ehroyig hynehpc 30 daipniad€slan | gG
heavy chai n ehrofliebbsigetierpapimaty,didkae (E®RDPL@oniatalic gas intonutioh, codakmpes,

19d, 10& LAGH.AL o e Al hAgLe %nfa{actfvms Scch¥RGIeL A0 LoPAERALE] DY
enploylng a transgeni ¢ ni C non- conpri si ng
at | east oneCwaﬁzﬁhallhlgﬁ%@ﬂé%é%f%ﬁé%dtglakolr @ésascr GRUUERE SR seRsisgeystig/fibrogip -y 3,
y4) transgeneytasingédsopy mldmlrcmomeanﬂémemmwghnmm demyé¢linetigrdiseader) damaie her

enbodi neng, thaﬁmﬁra&fc@a@y deSRBG! E&egtomréao%n&rs dé%eke@%qb%@?&@fﬂusccﬁ%ﬁé ses an
351 g, GL heav | east one

cha ain
o oy il RO e DB B Bl 1o BT B ORY mast one
speci fi ed epﬂb@ﬁebgb@eb%ﬂbﬁnﬁwlDowgp&ﬁmpmﬁnemnmﬂ¢%ﬁghmhumhp@hnm@nwmr any
conbi nati on tREHEOInduda b ?@n,rot ivlich bk emrmb@ﬁne RBepfd, uhqdynmﬁpszvelcianed
lpg;tslt 02 gr a\r%g‘lgcle&%omdp trsf er%d‘égaldlyl% encg"ocrsmoaptathy ee%idptgt%eﬂ)s%m RS vquIs_l gclgcs)rlzl_gg 48t
subuni t . HQhe@aﬂ“W@%§$ﬂdﬁé%§§e@ﬁﬂP@erﬁﬁ@eﬁéoe%hfé@ﬁﬁ%h@@“@h%m@GWbrnatron of
at | east onelyaiphoigstiejtdsiQfetdl ldrhdp 40pisiicdlectisn, HoddreRDE athtinift@todadperibherdl 3,
4, 5, 6, 7, ol 14 ds e of,
1.10 10- 20 gﬁteu%l dlgt)QdeéS]‘ %Ll ;i%sps%soo"g 6&]%%1% 8&% gfaﬂ 10@%1119&% Bepgxgﬁg & I 100,
100- 110, 1101‘3;[@260n S5y qrgeyt ortiseyie ram ngeRy Y s5psis- EEN A%HIVE 1601 a2y lomry dudg
180- 190, 190in20¢[lu20@g&ldys, RLQ-<R2BpkedR-FR2BErord230S fadQise@40H 25y ot@50- 260,
260- 270, 280 gegi?}@soha}zfggel 30k t1§9 an38ectibn 7hem;lxéhr&ﬁatos@@h&g@dlé@alg%mﬁﬁ 93,
96- 105, 156- 1?5 194- Zogﬁ %f§t 4-273, 279 ﬁ} SEQ | D
NO 1 (human PEPESyAGO L BURTOY isdl O RRP YD PSS BEYUS g@“%%ﬁ eBT%ﬁ %b ‘opes are
avai | abl e oannlglleﬁzythm_aszl?,QV|1r|1_f861@p/JtEVrmlng]Wéhy HH@MQ&Q%WMMIIWH [ 0219]
The anti bOdymGQdiheﬁO(ﬂTﬂﬁdieSQh?ﬂelsle@@t&p1&&@)n@fhyﬁerg&§my1tﬂinehmé}hﬁs ByRitEnsIeal | abl e

regi on 15havfl§ﬂ)§k1ﬁetg %Avgr%gnt%wo%l sa“n pg&hgl?%'lce rft%l a1 agrfen‘ﬁ ax1ngva?l%1trlor? ift Wﬁe%rth% erred

enbodi nment rrses avy chain
vari abl e3¢ egr\%soeﬁdfsersea@lOPelae pulgiqaary fifyepis @Ha‘i’%lyﬁriia@é ceofogigity isthepigan
anti bodi es taintibispidaltrastularamopty: ihBARB a0l eiensta mdlvonzafA, agimiy adiame t hat

conprise a d 1 rapar ed
Lsing su tabi&‘; bﬁeﬁ‘@ u{&%é‘%ymé?ﬁve |s@Blic Eéﬁ%hglm\éﬁ‘éﬂué‘tlje%l{ &gk 91%%%}19%&8{9 g&i e

S
Mol Med 1 8e8Ygyle Hrﬁum%sﬂr?eﬁrr%glvrrrggplé?%ﬁrwﬁ%/ oe ﬂ@*aeﬁrr&ma*ﬁfuﬁﬁ% Kidgey known i n
the art andﬂumﬂdgﬁdesmpmb@ﬁNheqéanME@msemanpﬂemnaOfmanegenpmMWMU@e
conpri si By aAifelditd, rlomqlahs\marﬁ@rermg%phma thATiN @l SRk wlﬂpm)%ﬁvmar @htn

transgene a a transgene co om a_hunan in light
chai n | ocus ﬁ“?wggh"%ﬁ 8ry5e %ﬁ%%“‘h%? Sgﬁ@?éﬁﬁ%ﬁgﬁi”wggqmgng%ﬁﬁnlsed

wi th human |mirmedsedaghe, mitoghyngdyiad matipte systers djypigeis mixed dpoectfve digive disease.her eof
to elicit the production of 25 antibodies. If desired, the antibody
producing cells can be isolated and hybri donmas or other imortalised

ant i body- producing cells can be prepared as described herein and/or as
known in the art. Alternatively, the antibody, specified portion or variant
can be expressed using the encoding nucleic acid or portion thereof in a
sui tabl e host cell. [0220] The invention also relates to anti bodi es,

anti gen-bi ndi ng fragnments, i mmunogl obulin 30chains and CDRs conpri si ng

am no acids in a sequence that is substantially the sane as an am no acid
sequence descrrbed herern Preferably, such antrbodres or antrgen brndrng
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bonded to the antibody in a non-site specific manner by enpl oying an

am ne-reactive nodi fying agent, for exanple, an NHS ester of PEG Mbodified
anti bodi es or antigen-binding fragnents can al so be prepared by reducing
di sul fide bonds (e.g., intra-chain disulfide bonds) of an antibody or

anti gen-binding fragnent. The reduced anti body or anti gen-bi ndi ng
35fragnent can then be reacted with a thiol-reactive nodifying agent to
produce the nodified anti body of the inveftion. Mdified antibodies and
antigen-binding fragnents conprising an 68 organic noiety that is bonded
to specific shdneso@f g@mméthyb@dyiple $hekhdal @GltiPIOkistedd dﬁ*en&ﬁﬁ&r@mlﬁ[@&fel t he
present inve e [ n 04 as reverse
proteol ysis ( Q%%Qmﬁcﬁgnﬁ &Hf%%% J@%%a%)ﬁ%%%ﬁgégi%$ gl ame"“%l 1994
Bi oconj ug Chéfust lati%elﬁllalwgpwgeﬂ@p nshewulf@@?nss Oét%lé%%lﬁ éyndmnefe ﬁgogiedl%a 63;
Kumar an et allnfaxi%eri?Dm@almscﬁiﬁn1c Qis2d88-Mbpbantketiarcimetnaodsnde shiohib @dhgl N
Her rranson ase F@ lg’ﬁfg rHengf@&? HIIE'G&}:@!?YQHI%§6 dlsége%q%mogerﬁ ?lﬁﬁsoul%p 'QIOH?H%QO

Calif. (1996) 05|t|ons e I nvention cah
optional I'y f dF{tR ?m%%!‘riir‘?qé‘eﬁ%éw $eaf %‘B}f‘?‘gg ogsRTEOf e 2hfopiBY 2Pt HE S onpound or
prot ei n sel edtaachef.roagenlare 4lea§td1%@niemo¢kt°athelam iorchitiffegitlydnmitdy architisévasectomy

car di ovascul aéveﬁe@@o&&ﬁésemoﬁlﬁo% al@ cﬁ@!%oﬁ %E,%w&nayéﬁ Eéﬁac(&[\@nciﬂeraua an
10aut ononi ¢ nervous SY. Plt S f

gast r oi nt est CzllllglllnoT@ Peogct 4 u ome/Hﬁi 1Cﬁ%:elalla o& 10na§cydpzﬂa¥l¥181rd%g,1??aﬁt or

el ectrol yfe BritcHAB®VE 1%%%@@&45@%@@@@@@@%1mé@W@lﬂqe@se Repipheral

i mrunonmodul attheoscletsds didds® phighatanyScultdiscrders, prasalts dieifeiod sh@piacal drug, a
nutritional ‘ﬂ’ﬁé{&m@ stib Bffinki ﬁﬁ&mo§ﬁcﬁn69&gg§ ffi‘ﬁ:ﬁw nhrgﬁ{% ﬂeﬂ %Qﬁ‘y art,

i ncludi ng fornul at ons icatio osing a m n ‘for each
present ed heP&RPRERY, e“éo‘ij;mOPNLYr RS Ozelcgfmmpﬁhﬂ%%nwfh@x%g@drom@ Rotli ti on,

Spri nghouse Qbhpwnsﬁpkmm@h@mgempBamanQ@ﬁtNmba&bhnﬁm@kkaﬁa@nﬁﬂmﬁp£Xug Chlde

2001 ed.i5 Sbﬁﬁ‘f&@@ve § 11'1§1Q'f50 P§fs§‘ pmaP)r ﬁ%brfa?y }W@l‘alltenml)ﬁ'cradlmg%el ﬁat@sver
N. J. Pharncotherqg on & g

B oty S AR M Ny 18 fﬂéf%f%@% 0230]
Ant i body, spélélilyrcrnéu 500 \abayhr bypeviarrsicantep Bivign sijury opsgrigive thdiomyemént

i nvention cagmaaa{aursalh@aelﬁﬁr@ﬁﬂss&lo@a ﬂeﬁﬁ’&ber@cﬂﬁa of L@Jyyooaywpaak@n@aamé I ary,
such as, but alr}l(%epakhlem sthgg{ tm?kle {:elf anem1a ?km zﬂgclaft 1ey€<%1on ssqlg cE]:!mPﬁs ! 1ome s1 a

I|p0ph|||c SO maceut’ IIy
accept abPe abxrdl F%WP@%“%JP‘@%N@MFW qulﬁwlailﬁhlﬁliﬂhgpéﬁlafﬁwaeépﬂéﬁcewml net hods
of prepari ngdguehatshe sirdpocs@hlihy@ns, @ieuelelioksnowr celbdiie, 8itacutsuch as, but

not |imted gc@mos%%%n? 5@151 %@?5@ %Rﬂﬁs §ftﬁ?%ﬂ§%§é{ﬁi§ teégkté}%gs 18 th

Edi ti on, Mack lShIn maceut i cal
accept abl e cﬁPﬂ? & Al én@%ﬁPVWéPVpgéFéﬁﬁéﬂmtﬁéF”%%%”@@PF&BP@aF%¥m?he

node of adm mibsitis.dt-¢ediroy Fa8| AL, [Tekygiemdiaothraittaiditistopligfant, higoahbdytrpeya,

conmposi t pon @§1CM\§3|t1an§_&ﬁﬁ%éﬂ1duﬂ1aﬁh@ﬁo@l‘iatge Qypedd h?ﬁe?s%ﬁél@ﬁgf BRf& sNeypd B231]
Phar naceut i Cﬁ r eseag COTTpOSl tion

i ncl ude but éﬁm“a“¥gt¥nfggg ?@"Br%?% ?OWB%%PtﬁgglVQWF%6E§6 §€5% i pi ds, and
car bohydr at esvicesegeins, gagalitts, veBopsrhieasdh.vgnave Hoealkasharendieglar fifprillation; yiral

tetra-, and edifgespaRb@nsdesy ené@hhl‘itﬁlahe?pﬁd mBHGALS vEMGBscaited hethigdhgocy@ doni ¢
acl dS, eSt eV\j’ﬂl&lgge s\’k’@xﬁfcﬁe %QSEI %}? d}% WOI‘PSOCJ S%§ %C)gel;]l 01afg ?CCPOH C?fl%lg?’ organ

polyners#% can be presen ng y or 1 n conbinatyon, “conpristng al one
or in coffbi ndtSBR 1-99. 99% by wei ght or vol une. Exenplary protein

exci pients include serum al bum n, such as human serum al bum n (HSA),

r econbi nant mﬁﬁﬂnhwhﬁqhwﬁhﬂmﬁmweOgébabmnmnwa@@mnILaﬁ@Lﬂhemﬂm&ﬁwhwhhm
35Repr esent adeb &fiait} MGuR@l ds whi ch can al so function in a buffering
capacity include alanine, 69 glycine, arginine, betaine, histidine,

glutam c aci [66)8695 p@fn‘moﬁs ﬁgt!hgds f&yasﬂtuﬁ gr]ﬁatuljat‘{cﬁf d?@ntxdgg{éﬁﬁlgﬁn?(&nsg 6%“;1% N/ﬁ{’ler r ed

val i ne, nethi.oni ne, f ani ne, rtame, an e pre

ani no acid |§q5FV%FH%e ?%@%ET“G%ﬁBﬁﬁV&F8?@”8%@?ﬁ?%ﬁ{%‘@ﬁ?PEBP@HW%wfﬂ§e in
t he i nveidt i diy ntedends, folfoved by agipltien alsVionosadehfar indes/ed sifichy.aslufaptietiose,

mal tose, galaeh pSemed HGRIENA RVEBANCREnpI SO BRS Srond PARI PR b by gene

di saccharides, such as |actose, sucrose, trehalose, cell obiose, and t he
like; polysaccharldes such as raffinose, nelezitose, naltodextrins,
dextrans, starches, and the like; and alditols, such as mannitol, xylitol,
maltitol, lactitol, xylitol sorbitol (glucitol), nyoinositol and the |iKke.
Preferred carbohydrate excipients for use in the present invention are
manni tol, 10trehal ose, and raffinose. [0233] Anti body conpositions can al so
include a buffer or a pH adjusting agent; typically, the buffer is a salt
prepared from an organic acid or base. Representative buffers include
organic acid salts, such as salts of C|tr|c aC|d ascorblc aC|d gluconlc

P T R T



its action on target cells, such as thalidom de, tenidap, phosphodi esterase
inhibitors (e.g., pentoxifylline and rolipram, A2b adenosi ne receptor

agoni sts and A2b adenosi ne receptor enhancers; conpounds which prevent
and/or inhibit TNF receptor signalling, such as mtogen 30 activated
protein (MAP) Kkinase inhibitors; conmpounds which bl ock and/or inhibit

menbr ane TNF cl eavage, such as netal | oproteinase inhibitors; conpounds

whi ch bl ock and/or inhibit TNF activity, ¥uch as angi ot ensin converting
enzyme (ACE) inhibitors (e.g., captopril); and conpounds which block and/or
i nhi bit TNF phomlugtKemmanddmy, by dTesitfenis bighias dMﬁcFﬁdKllt]Bﬁ?o? ukendm muiagﬁ S.

35[ 0239] As Ugﬁ%ﬂs Q’ﬁlﬁgl 4 lo%egéﬁﬂgaélo{)ﬁ\%&}q ((ézea‘c%texof’%g)ntl Ibgfd EE('[IC hyP gp?l body, "

"TNFa anti body ecreases
abrogat es or aPPf%thSetP@émW%swatuméafﬁmwafa@flplvmﬂshmew Wrled 8008). ngeaesarvdm or
preferably i niseibeperfdrmed axiarRii e Jeval, &uexaatpneaaywoﬁmmph@m ikedyasabod)he

present i niverL bR -1aal s INGRae s"ép-:gm ve@ﬁgulan-tr@u: A e dda?e% on
ant i gen-bi nd |n 8gg{mnts ereoﬁt s eC| nts or omsu ns t her eof

that bind spéeé ?‘15 teeyrofagies Such ag B‘?%&B’F@t TRESOH15t PS5 o6 ammadesstis.can
al so decr easenphroaicll ka@vmtgameent(iBnrﬂer @Y7 e, Afinpy eetentiomcwa/be nchiieved by tholeNF  RNA,

DNA or pr ot eidite&yAl-BE&IvE me ik fo?éﬁﬁ@?@ by-EM: difr &%@%Mcel%sg %@-Lén@g nthEfTbr ane TNF

cl eavage, TNF ac oduct i on..an ) erred
TNF receptor & M)cyﬁmd}(ﬁ“}_onﬁf? ﬂte]tnﬁqéOdelr“&s(é??&O’l ﬁ%@?\lf%g’ﬁe 1@% th §e£f * bi nd
TNFa mntH0h|@H895ﬂ?ﬁI§9T{§@é e.g., Feldnann et al., Internationa
Publ i cation No. WD 92/07076; Loetscher et al. 1990 Cell 61 351-9; Schall et
al . 1990 Cel I[0081] 38doiDelywhé piaschOinedngiveproeigesar eetiant for gbyucingeonpiyeat ed

herein by rehgug E@@&m@mt OGR4 1RRAL Y- 1BOSSES BichOCdnPrdpeoeni city. In
particular, the 55 kDa (p55 TNF-R) and the 75 kDa (p75 TNF-R) TNF cell

surface receptors age usef il , } Baf HGaRiER 0GB o HNGRL, LORIR O
t hese receptors, corrprp|5|n he“extracellul ar- donmal ns ?Qtﬁ
receptors or functi ona”‘Pm}S?o’F’tdFB’rfge 1RiBP age sqa@se ofga Rjrenty rmawqgfnpmm 1994
Eur J Bi déhem 223 831-HRI, 8GRl asd HIHRUhérein tHeapneBd@bmAibiHODRIL, | on.
Truncated forms of thechib aﬁ]a%@rk%% aQeQHP('ilbﬁé a&nw&oﬁwvﬂga&&m@%ﬁl@h

detected in urine and serum g I nhi |tory ant i bodi es
(Engel mann et al. 1998" 3"BP4f! @%ﬁ‘?“%%‘mﬁ%‘f}‘%‘?a‘e“ﬂﬁﬁ gt%‘pf“lﬁirOPH‘Bﬂ Wreric
mol ecul es and TNF i maaobieioe predft fesidiohunpiogided eith orered nober Vv dornaiestoand

fragments or portions piekeend or e vaudl thRnadiogxanpl es of TNF recept or
nol ecul es which are useful in the methods and conpositions of the present

20i nventben. The TNE rg REug rVI—F@An?aCﬁWVﬁl%h m %Hun%at&dtggqugﬁc%q/ah&t Ept%% pargl enq ntion

are characterised by t elrr ods
with good to excell ent Haciq“é“\‘ﬂ A4 tthe %H(YfL ‘?f’sméﬁﬂb'lnﬁtwnf Exipetifyan Low

i mrunogeni ci ty and/ or aftibgthy aftigembibding asnmmeﬂol hasandt.higp4undef i ned properti es,
may contribute to the therapeutic results achieved. [0241] Typically,

treat ment of [opm]hol 0Qites greratkd thQ kit dafeneVfiQiohed hbytha®m dbnstrednhiRgaci

25ef fect i ve g gh%n%?@ Rb: Bl @R oPRe PRHIAIN 1‘4‘%9&51&@0? 4 hat

rans of at

total, ave e ran om at
| east ong5 anﬁ%%@iy *eH ol PEGAD HYON &P SR DA PolfPadh @D P& | %r$tEQOer
dose, and, pﬁDaN@r%oB‘;ZQ IDrNﬁmlaﬁ SEEaEt Nabbidt SEQ 1D No: 30GRG ID NQr 20rsEQfIDan

antibody, spgei I1'7e§5@95w(ﬁn4@rSE&§€tb'r@@t¥1kSé @b %@. 9], @Y IrPb; Pl%r }?(b'ﬂgl e or

epeci F1 ed” povdi B o Jand aﬁ?%@%pﬁeaﬁﬁﬁ@ﬁi%é&@ﬁwé ket i vely,
t he ef f ecti VEOsEs GhQdDMNEBABr HIQ BhNOah2lc SHR D N: 044, -SHO0D NlOgJISmEEQEIDtN@
concent rat i oy, PEO ISINTG 122, FEQM NOPI4e, ST NS} R@tlemD Nl 4s2Bk@ 1dagRges are

known to ne act r r e

O o ar 1l RORFL SEORBAD AR I yoPho SR RS SRS R L
adnln|steredH“%HHNPh§9éEQﬂPéﬁ?éW @%@ﬂ%hK)é%@@ﬁ@dpﬁﬁoﬂpééﬂﬁéﬂiNOrH)§E@e

i nstances, (D N@IH%sEQ Iheidies], Sed IDitenaFe S HE IRNOuUAL, SEQUDORO: tme %@ﬁﬁessary
to prOV|de f fy n f epea

adry i st rat i ons ra BNETHISOTBN @2 dpo NOPRPERE SRR (RS T v,

i ndi vi dual adm nistrations are repeated until 73 the desired daily dose or
effect is achieved. Preferred doses can optionally include 0.1, 0.2, 0.3,
0.4, 0.5, 0.6, 0.7, 0.8. 0.9, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,
33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49. 50, 51,
52. 53, 54, 55, 56, 57,



58, 59, 60, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77,
78, 79, 80. 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96.
97, 98, 99 and/or 100 ng/kg/adm nistration, or any range, value or fraction
t hereof, or to achi eve a serumconcentration of 0.1, 0.5, 0.9, 1.0, 1.1,
1.2, 1.5, 1.9, 2.0, 2.5, 2.9, 3.0, 3.5, 3.9, 10 96, 100, 200, 300, 400,
500, 600, 700, 800, 900, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500,
and/ or 50001, tg/ ml serum concentration pe¥ single or nultiple

adm ni stration, or any 15range, value or fraction thereof. [0242]

Al ternati vel yNO1 38, SHIS HYROAMTISBRIDN @A 08 FEQY/RY NOJERe mmp@% KEEWD

factors, suchqggﬂggﬁgﬂﬁﬂ&ﬁ?g?gﬁﬁqﬁgﬁ)ﬁQ?r ﬁgkétkﬁs ?ﬁhQQQﬁf Gﬁarht of

agent, and its mini'stTation,

the reci pi entNON&QHIHL BhOekiZeHEQ P NGO At SR, IDIN(Prcﬁ 0$EQB?|&§}’ rl%tSEQrI@at nent ,
frequency of NO:easrsHg ID HOdl 9hSE@TID et 5¢esQ BiNOUsas kY 1D a0dosageQab 20
active 1ngr eN@o il AENBPAILER 1B N@ 1598 E@bl:d N8I ATBSIRF I ki 901 8FKah body
wei ght . and, m | ns per
71 S0t am por onor s KNPSRS SERD SRS R Irbyenl. 36 NG St S e s o
obt ai n desi r eO:rl@S.HREID NO2UF1SHQ [T NQohéed, SERITDMND : &8 a8ii) &) NO: ¢ &1, SEQtIDOf

humans or ammllss@@mérmsk@@@&oasm@dm%lpﬁcmﬁlw@ dosage Bf at

| east one ant d r

rvent ton. oMY f&éfﬁ?éﬂz SISPAIDAD 475 ¥ 5A0G: 8. S iSRRI o,

6, 7, 8, 19, ftQ 611SEQ I N@g! 13151EQ119 NO g4l asEQD N@916720 21, 22, 23. 24, 25,
26, 27, 28, 29, 30, 40, 45, 50, 60, 70, 80, 90 or 100 ng/kg per day, on at
| east one of [@8Y] 1The¥H ®mash wich 6 an Znin8 aci® seqhibhce Ldrjand &, théByenl ¥H dbainl6, 17,

18, 19, 20, Zhy béBroviidd by?@DRZMutaglesis27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, or 40, or, alternatively or addltlonally, at Ieast one of week

1, 2, 3, 4, 3014 6, 17 19, 20,
21 22 23 2041)9&253 “Egmetg‘%d Q“ggne %é’“"‘% Tm“%‘ﬂe p‘é’é‘d%%y ‘V%Ofaﬁé‘%b %738 30
40, 41, 42, Adetioggsubygutiongr ingertionygf onggl meyg amgrp acigy inghe arpino agidl pagrenat PRl y or
addi ti OnaBI y paraiit MIedsdairotvepoikind LCPR 1 3L.CHER?2 Id I&DRA, wlere®, thelfhrenl VI ddRainl3,

14, 15, 16, i¢priSucde al{arLc%Q%yﬁéssJL B or RGO Hﬁtn@mo% pﬁ&% gtme &%MQ

single, infu repe oses hese phar maceut |ca onposi tions,
the active .?@C@W@hfﬂ of i &.aﬁam‘qow%ew@%ﬁwﬁ B PURB It 48R Mabout
0.5-99.99996a{ wei ght based on the total weight of the conposition. [0245]
For parent er H09Hdmi ni &tiy erefesed thatike pamni Nodpmagpecihe Védlopeintamdre asid var i ant
can be for nukatede aswa isOEQID OND: 7SSIEPENSICE NG9, SHYI i NM: 131, Sa@pjanl sed powder

| 3ssochat! 9po NSRRI PLY, PIRXL NN LA ﬁ@@%ﬁ%ﬂ%@% 3pcept abl e

t
Do it on. desbe RSy hOReD S o1. B0 R ShaP A% SEC 17 b‘@sé??egg;ds
nonaqueous V&R ED &K): 184 SEQAD NOXEd, $HQ §) Noays, SEQADReOUTSISEQ HeNoeh$x| e or

stéglonlml i:ffgr NoTays, @@Qt@rﬁba@dsm\r@m{ ha, s@@@zr@bﬂl%sﬁ ﬂmbt Y%fj e.g.,
preservativeggsﬂ%ﬁgpggfﬁ%ggfﬁgn E%éi#@&?q? iﬁoﬁﬁ ?h%?
t echni qués. %EQH%PKBQWi§EQéD@ﬁaH@§dﬁﬁIHbﬁp @EkSE@ﬂEPﬁ?éOdﬁﬁbﬂﬁﬁéulTh t he

nost recent mmm 8o, @E@ID&N@@% RpmRoesit, iseal IDIeH engesEQ b NGs My, a
st andard ref ﬁctg§%ﬁg ﬁ? rﬁhﬁk581#9ﬁ§7b It can be sonetines desirable
h n

to deliver t odi es® of res I nvention to the subject over

pr ol onged pe r exanpl e, for periods of one meek to one year
from 15a si n@bée)ﬂaaﬁ‘?wtrg?r?‘ﬁ‘f YBISN RATPSRCK] SEHPE @HEE OF the pEEntofr- famAimnt
dosage f or nemaale dyevidadiblyi(@Btimugmesgxanpl e, a dosage form can contain a

phar maceutical ly acceptable non-toxic salt of the conpounds that has a | ow
degree 080 sA00¥8]| iTthyaritibodyodyigdnl-ihdlsg ddniinreyarpl@idel @) a @mpaaéd obghdiets] on sal t
wth a poIngp¢&I@ghgmmﬁyggk@aephosphorlc acid, sulfuric acid, citric acid,
tartaric acid, tannic ac panoi ¢ aci d alglnlc aci d, polyglutanlc aci d,
napht hal ene sul f n| 20aci. d act uronic. ac .and the
like: (b) a g TR? RS ‘BY%N%} it Rdpe el ?Odéﬁ p‘%ﬁ’&‘ﬁ‘ 244 a’?lgﬁ%!)‘“@éigci um

bi snut h, baﬂbﬁﬁwtWﬁ@ﬁ@SWHWWIéﬂ@nﬁhwmdimé@g@@ﬁmn@@balt ni ckel , cadm um and
t he I|ke or with an organic cation fornmed frome.g.,

N, N - di benzyl - et hyl enedi am ne or ethyl enedi am ne; or (c) conbinations of
(a) and (b) e.g., a zinc tannate salt. Additionally, the compounds of the
present invention or, preferably, a relatively insoluble salt, such as

t hose 25 just described, can be fornulated in a gel, for exanple, an

al um ni um nonostearate gel with, e.g. sesane oil, suitable for injection.
Particularly prefei Ted salts are zinc salts, zinc tannate salts, panpate
salts, and the like. Another type of slow rel ease depot fornulation for
|nject|on mould contaln the conpound or. salt dlspersed for encapsulatlon in

e



15(PMA204 - FIGURE 3). The antibodies were isotyped as nurine |gG kappa.

[ 0252] After extracting RNA fromthe cell |ines, PMA202 and PMA204, and

usi ng PCR techni ques, the sequences of the nmurine heavy chain and |ight
chain variabl e regi ons were obtai ned. These sequences are as follows, with
the CDRs underlined and defined according to Kabat (Kabat et al. 1971 Ann N
Y Acad Sci 190 382-93 and Kabat, E. A, et al. (1991) 20Sequences of
Proteins of Immunol ogical Interest, Fifth5Edition, U S. Department of

Heal th and Human Services, N H Publication No. 91-3242). Note all

subsequent protein SCQORGESstANEOIcRE AaTdnakif J Egiuensn of a aRtihbRILRSear €

nunber ed according to ri.ng system PNA20 i,ne.Heavy Chain
variabl e region (SEQ l%mg%&@%@&szegm%o&moa§¥l domain, wherein %ew dontain 18

Q QLVQSGPELKKPGETVKI SCRESEsYreT thraurnrrmation of $QEBNNNTESEQ ID NO: 62, SEQ ID

GEPTYADDFKGRFAFSL ETSASTAYLIQ NNGKNEDT ADY ECARSINGX 98 TSELFAYMOR GEEG TWSF0.PMA202

Miurine Light Chain varj ho \ P, ine Heavy
; | ST SO RO, Sl TS Mk

Chai n vari abl e regi on 1 6) EV

DTEYAPKFOGKATMIADT SSNTRYLQ) ISSLSFEEDT MUY YICSAQHBLNRY.PDVWEAGT NDVTMSSER IBMR204

I\D/:J{/H%s IISEAEIJ'EtS v%léb gv\éfr 1i4a,tﬂ%érigoom(s§@)l%:h@ sﬁ%n?a\ NO: 119, SEQ ID NO: 147,
FSGYGSGTDFI LS NSVETEDm Sk‘rg : EE%&@ 522% EE’% id PkSh2
protein s@quences as dPNKpPIadE) AN SHQ I Ned 23Ut @8? Nde 1 4% §EQIRGas
produced in which the 3sSEQ® Neavy, sshhaDNgankati @I 8o: 031, 8BS 1onas:t3ed onto a

10 human I gG@ domain @éq_m %“QE&}?%)N(Q ,S'EBIBQ&TO?PS& ﬂigg%r%ﬁﬁ)?s%%bl chai n

variable region was grafted onto a urmen a'pBa con;stant D NO
9) as seen bel ow. Thi SPAH REr $RQ HANOpbtfy SRRID Nrd 62 A%Q IHRNY: 4 SEQ ID Af¥:i body
202. 1 heavy chai n ( SEQYIEWD NDO)27, SEQ ID NO: 153, SEQ ID NO: 41, SEQ ID NO: 100,

Q QLVQSCRELKKPGETVKI S@é@@\ﬁ(ﬁﬁ@%’. %P%@Wﬁ%\.‘ﬂﬂs ID NO: 101, SEQ
GEPTYADDFKGRFAFSL ETSA%@@FS%EQ @P&%ﬁ TTTEA e
GTLVTVSSASTKNPDVFPLAP - {75\/\?{% CAREEAP: 102, SEQ ID
HTFPAVL QSSGL YSL SSWWTVPEESB G HORMPANUYNISKPSIN KY SR SKSCDKI®IT 0GFHTPEPEDL GGPS
VFLEPPKPKDTLM SRTPEVTWE@SBEWEWMSWMSWEES. SEQ ID NO: 104, SEQ ID NO: 132,

VHNAKTKPREEQYNSTYRWS ) Y] API EKTI SKA, ,
KGOPREPQVYTL PPSRDELTK@&WW @%ﬁ%@&%ﬁg b No: 133, 550

VL DSDGSFEY. YSKL TVDKSRWEDSQ/EECSFRHE AT PNy TR 8 SI0spesk SERIPRHAYI 3203EQ D | ght
chain (SEQ ID NO 11) NO: 160, SEQ ID NO: 55, SEQ ID NO: 107, SEQ ID NO: 135, SEQ ID NO:

e e TR AN N oo
FI FPPSDEQLKSGTAS WCLERRENPIRR:A F EEERERERVMEAPSIKIBEND NO: 163, SEQ
YSL SSTL TL SKADYEKHKVYATENTHOGISESAVTKGFNRGHT) [0 X64 | 15 SAQ IDMND:RFINXIA 0¥ ot ei n

oo he T e heavy i ) L N e e B e P
domain (CH, CH2 and wa(@é\@ ‘Barng gf%%#&%ﬁ@%%ﬁ%ﬁ%%%?i%l e 30
regi on was grafted onfBQADMNIEM3. KELE NOnktland SEAHRIND:(ISEQ | D NO 9) as

seen below. This chineric anti body was naned Antibody |I. 77 Antibody I
heavy chain (SEQ | D. NOmbli)g EMAQPEGABVREGASE Kl BSECEASERNIVKID ¥ YdvMEMc

KQRPEQGLEWLGW DPENG  acid or donor nucleic acids encoding or produced by mutation of the amino

DTEYAPKFQGKATMIADTSSNTAYL QL SSL TSEDTA CKEL RYFDVWGAGT o
TVTVSSASTKNPDVFPLAPSSKSETS %ﬁéﬂ%&%@%@ﬁf@é&ﬁ@@w@m acids are
| - PAVLQSSGAL YSLSSWTVPSSS GO GRUIHKPSNTIOBIIOERKSEDKTIET CRting repertoire,

PCPAPEL L GGPSVFL FPPKPKITs M st REY i ¥V FY SHRIEMERNAOMXRAaM ¢ VI domains;
HNAKTKPREEQYNSTYRWVSV VL%_H%N EYKCA(V NKAL PAPI EKTI SKAK

GQPREPQVYTL PPSRDEL TKNOVSL i/&\?%ﬁ%ﬁﬁiﬁ’f&‘fﬂwﬂdm product VH
DSDGSFFL YSKL TVDKSRWQESMAHISTSVVHEAL HNHYTQKSLSLSPGK 10 Anti body 1 1ight chain
(SEQ ID NGO 13) DI VLTQSPATLS VTPGDSVSLSCRAS S | SI NLHWQKS HESPRLLI KFAS
QSI SG PSR FSGYGSGT RF 1dp8onaNg c MEHi BDE GRY FCORBNBWRINRFEGAGER K ELKRIPY AARS s PP
SDEQLKSGTAS V VCLLNNFYPREAKV QAKVDNALQSGNSQES VTEQDSKDS TYSLSS TLTLS KAD
YEKHKV Y ACE VTHQGLSSI NTKSFNRGEC 15[ 0255] Bot h anti bodi es were produced
transiently in a HEK cell |line and purified using Protein A chromatography.
Anti body 1 was tested in ELISA (FIGJRE 3) and Sinface Plasnon Resonance
(SPR) (TABLE 1) assays against |L-12, 1L-23, 1L-12p40 and shown to be
specific for the p40 subunit of 1L-12/23. The binding profile was simlar
to that of the original nouse anti body PMA204 (FI GURE 3). Anal yte ka (1/ M)
kd (Vs) KD (pNI') 1L-12 1.36 x 106 6.45 x 10 5 47.7 1L-23 2.55 x 106 1.14 x
10-4 44.6 1L-12p40 1.07 x 106 7.12 x 10-5 66.3 TABLE 1: SPR data for
Antibody 1 78 EXAMPLE 2 2.1 Specificity of PMA204 and Anti body 1

NN /T R AR NN A o - ~ ~




1212131 on the surface of transfected cells (FIGURE 8). It could be

envi sioned that this 5conplex could occur in biological systens and present
the anti body in such an orientation as to allow the Fc region of the
antibody to interact with Fc binding receptors. Such receptors could be
present on effector cells and i nduce ADCC and CDC activity thereby

exhi biting cytotoxic effects on the target cell on which the

ant i body- cyt oki ne-receptor conplex is forded. In contrast, Antibody 202.1,
showed negli gi bl e binding to cytokine-receptor 10conpl exes. EXAMPLE 3 3.1
Qptim zation of Antidbadigctihg3.aitigden Wndingleshihif@muldn tinidgae, 1i ght chain [0261]
Trypt ophans can be oxidi zed during the antibody purification process

| eading to an 15oxi di zgd, & HaQ%dShs8din3REGHES: hific LAUSES R ©RIHeRS, duri ng
the HPLC analysis of the protein as seen by Yang et al. 2007 J Chronatogr A
1156 174-82. Jo i.d this a. conservative titution.of Trp.to Phe at
position 94 ﬁ%”?ﬂé%ﬁﬁﬁﬁ@‘%H%Pﬁgﬁég“ﬁg 5@u%§#£a%%1?lgd?U%gHE%Qkﬁglagﬁy 3 was
produced vi a nt hesi.s, expressed and screened in ELISA (FIGURE 9). In
SPR screen tf@@gﬁn Q@éﬁ?td‘?@’étb"@iaégt‘)é’&ovfdreéﬁfnle%g"ig)rﬁ?&u‘ilﬁg yoangigebinding, 5

Anti body P (TABLE t1RODinds Hmtan Blodyp4Rovhidhimetidriomdiisegs | L- 23 bi ndi ng  ka (1/ Ms)
kd (1/s) K1) pMka (1/Ms) kd (us) K1) pM1 1.67x106 1.32x104 79.5 2.85x106
1.46x104 51.3 3 2. 15x106/i@nBactide fullicddid@ndod2dx N6 ddmakd %l0dar B9 18pedtolre 54X 106
2.04x10-4 133.0 1. 25x - - 7. - . 91.8
2.03x106 1.47x10-4 72.1029"%3?5%&%?&%%%%%@% Sorka AR dhe @Q&%&ﬁmi}and 7.
80 3.1.2 M at positionc84ebion Hig SR onseHas of THOEONO| 1- SEIDREN! 6nhid t hat
Met can be oxi di zed dUPINg 18UrSHQ EaNOoP3aBieQ $P diCade, SeQ BnNObidi $5Q A BLAST

;ggr tchogflogurrmgzLagt Iblsagxcty ISQ,CBE@EJ;«‘N‘Oi aangiid 'mtgﬂyd; ba,tsﬂtefl@)c&éh pﬂ,@@%gm gi s,
Ition. u : : ( g y 4.
The gene 5 was synthegkégkkggﬁﬁésggggg%ﬁgg%%Q§ﬁ§¥£@5§83%?e§%§ﬂD rﬁ%ESPR
and ELI SA (FlI GURE 9). SERP¥ay!o%. Sif? HeNed4@ SERHPINPoFS. $HQ HY NOni8Sy SEQr bot h
IL-12 and |L-23 conpampdd:aoAMBQOoyO147 SABWE N): .178.SEQSIDYS! BsNSE@ID

osition 95 in the heay - I 3 f i i d) rved in
Phelh;av ch;in of An?y%ég@%%ﬂ%ﬁﬂggé%%?%@Iggk?qg#ﬁgéjﬁigﬁg&%ggg?ﬂ? e'gtar;
of CDR3 c¢oul d be oxi dil?edE @%f& Ble® &P OYB A e SEQ IR MRy 88X 1R NE: 88 i body
product. It coul d al sSE QDM@ E3 Noy 1T, SEQEDI @ I3o/sEd oy Net 2@nSEQ

Therefore, each of thepaldier b (K6, PXCSROIONGD. 96 BB BNG! 9588 Qs and
Tip) am no aci ds was j fstl tﬁfﬁhn this position using gene synthesis, and
the anti bodies were e g e sﬁ@ntly (Anti bodies 5, 6, 7, 8, 9, 10,

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22). An ELI SA was 15perf orned
on these anti bodi esb( FIEIRES $id st@penusiei dred Gntarthgdensgoirevidi ¢radr bickih ng
activity26or both IL-3ddandbnblmlBic 20idkeicddianbyprb@icedbiemGiyfi kit i «@find he
other, while others mpgj @L&%e heund ttsad?{;ﬁo@ﬁ{id&y%c%iﬁ%Fdon§FﬁlcY¥?§acPa%raI-eor med
on the sanples and fromthis data t%e,o_ -rate of the constructs were

anal ysed. Fromthis d4PHCAMRD BEA- doma B hasiting neels sidigs i reafdics pl ayed
the closest affinity toastthatovidt a frodidyochyrtdire oFABHEC 29ids DOPADROM]. dbngxpect edl y
this substitution drapgghdsGag ¥ nhéRE QEDNE pRANR USRI Mo ?Fod&&%r&fuetdwt as
seen by S- PAGE. Anti bod ”7 di spl ayed a size pattern with one ngjor

speci es fhich is siniﬁ%?m¥b that seen for a conparator antibody of known
nmol ecul ar weight (FIGURE 10). This was conpared to Antibody 1 which

di spl ayed two maj or® spRErEY oppiirsaig@yoduct VL dqmpissyitis osmeighd ferpginons
were then conmbined into a single anti body which was call ed 25Anti body 50
whi ch had the foll o sedpchegasntigerdbindigghdongivaion hwoaami [abl2e4t egi ons: Anti body 50
VH domain (SEQ I D NO 112) EVQ.QQSGADLVRSG

AS| KLSCTASGFNI KDY'Y LeHVi K& IR Xak BN bW NG ain or nucleic acid encoding it, wherein
AT AT ST b St RPN HMIKELRYE RN GG TYBSpfd /it | body
Dl VLTQSPATLSVTPGDSVSL 81 SI NLHWQQKSHESPRLLI KFASOSI SG PSR
FSGYGSGTDFTLSI NSVETEDFGRYFODOSNSFPLTFGAGTKLELKR [0266] Thi s anti body
retained high affinity for IL-12 and I1L-23 as nmeasurd by ELI SA. SPR 5and in
cell based assays (FIGURE 11). EXAVPLE 4 4.1 Superhumani zation of PMA204

[ 0267] Super humani zati on of PMA204 was perforned in accordance with the

met hod taught in US publication nunmber US 2003/039649 (Foote) and PCT

publi cation nunber WO 1004/ 006955 (Foote) and as further expl ained by by
Tan et al. (2002) and by Hwang et al.



(2005). [0268] First, canonical structures for the CDRs of the heavy and

| i ght chains were determ ned (listed below) according to the nethod taught
in the US patent application serial nunber 10/194975 and US pat ent nunber
6, 881, 557 and as further explained by Tan et al (2002. J. 15 munol .
169(2): 1119-25), by Hwang et al (2005) and in this application (see
above). They were as follows: CDR Canonical Structure Heavy Chain CDRL 1
Heavy Chain CDR2 2 Light Chain CDRL 2 Light Chain CDR2 1 Light Chain CDR3 1
TABLE 3: Canonical Structure pattern of the CDRs of PMA204 82 [0269]
Human ger r nl i[0@6YHurtegé eths@aqbemmesndcldiaigs ey 8 proddeddy mbatiohavweida sim | ar
canon: cal St ikahRaBRHEBRY 0o MB0S WRIE, SSLARE S0 BBy FEEEOLALG These
were the foll ow ng ger I.ne_sequences te: ger né sequenced t aken
from | MGT dat¥e@entondf eifdGacidy et al. Nucleic Acids Res., 33: D256 -
D261 (2005); Note sonme residues in the these germine 5sequences are

hyper vari abl ¢0FH Breanildy lof &t erbsdnhinvensios egménesdected filo@dvitie ROge ¢FREQIIR NO
G VABKFOGRVT TADT ST ATHEL GGk ROE T ATV AT T Sl FSEQ ST 16) 10
o VORI SR S e R kR i sty TR 3 et

GETI YAQKFQGRYMNIPED ST it o8P msEpmmamschmtibaliye s wrdsnaiseaentindng  19)
QVQLVQSGAEVKIKRGBABKMBIBKAS GY & il di5H Yd bW W RQAREHIAEVWI A SAlY ragment, a Fab, a Fab’, a
GNTNYAQKL QCRY LM TRES TS, - - : i ne
sequence%shoﬁﬁﬁggg%%§§§§$%§§§E§@%%§£ﬂéﬁﬁ%%§J%%%ﬁ%%ﬂ%@%ﬁ?%%Eﬁﬁgﬁ%ﬁ%ation
with any 8f HECL:R SREHS TR YermrAEodinserfifancesn REtiPg anypry ¢ he
framewor k r egiotasschideld ek ivhigh anttrambindizg dorh@esvhave beah graftdh@s £xaind pdifiechig Qi

regi on sequepcs NBBNeISE8hnbRSER | ON R JaRBHtY hSEEU ARE BreSdninkéibh hiXo exlbids ( SEQ

I D NO 20) 20 AE MWTVSS [0271] Human germ ine VL regi on sequences
(Huang ot ai > S50 SoRAE ok Bl e IR g A B Sod St Bt TR ¢ o
PMA204 wer e 3dfserdcés 495t sdk ejprppsidaguenesaions degessyianeeeniqanimals owisgegic
ger m i ne iSequeme est mdthd6PDmAdii Qdnd(WSRQHeRoNG: di2dbed 83d {aVBREH A4 (SEQ | D

NO 22) ElV 1 Sy/S T SNLAWQOKPGQAPRLLI YGASTRATG
PARFS%GS@%E%@%E@E%W@% GKV3-11*01 (SEQ ID NO. 23) 5

El VLTQSPATLS T L SCRASOSV.SSYL AW QOKP PRLLI YDASNRATG P .
ARFSGSGSGTDF#@$§E LE5?5&AW$$@E£§€$%%§¥%%é%%§j%&?” TOPHIS GRPRIHe sequences
shown ( SEQ | ®nNiymentary SeagbiidisinNgo ag»]ynSEQtidPeNOing ecifin antdwbienatvacmtwi t h any

of the 5 posgkkbecehiprBRAUEREEEnCREYiGbdSURRE, bdteaif, HORBWOF ¥arhRThOAS. THor
maki ng aa(zgg@géeéﬁlq\é%nlh%gélg\%g& 1'9601n-EE]n%ntf v%lc o W I ns‘%ﬁggﬁ%{iieugg%%ylsd%nq\%g%% 2}\5/)\1%(381d

[

chosen 1 eqguence simlrarity:

LTRI GGTKVEI KRoFgPergiostysds emrdning such Buciicsgtsapd opspambingg| e o wiil #she

corr espondi ngetORRf frakiny EAMAR Qding Tl agEHveEs niddiCacdidseaic®th dnslonEosgeme

synt hesis, and different conbi nations of 15 Superhumani zed heavy and |i ght

Zlh?i nfs \t’Vﬁr e [tOU@]SfTﬁgbl%Qan( ité‘)%bnitig@glis@ﬁ'of‘i@@s ﬁgea%_@g%qﬁ@posiﬂén cﬂxfprisi?lg {(a) ggi h4|8?_- 12
(0} ese. X essed antl. les retaln nal n acCt L Vi r [ -
Ahd L. 23 i CORETTBSS. AL AP B EEn b ARt AR fEtansdhalh liiidn o
PMA204 wet e 3sdiertipgd fisgpin; apd () a setablssaitet oliloditJid casier aadilppsanioptioddy These
%m nohaci ds dehemiaodutiodlycectpaslebackting & kidna nieiods. 20t bampsasy c@ﬂai n .
uper hunani z 1 s L .synthesi s, an
P (ﬁ%m}{ﬁ .ﬁ?rﬂltePCOftn-I;-{P@e Q?&%}n&%{h& c%m%%‘@ﬁdg }él'gﬁemncg ch%g«gslt Oh!

di fferent conbinations o ese cknutate umani z eavy chai ns and

t he Super hurmanj | i ght .chai.ns were .transfected i bodies 31, 32, 33,
2. 350 3. THOOETne pfth GRkORy TR g Bl B B oD str et 2 nedotend! ng
activity fororyatdntstherqdf immipst ¢ellp@mpsisie calrinb o dpse selbo g ribesl hereimandrne as

cyt oki ne3or inb@n of ekt uiddi tRdRbRER vaidhi OGBSIy OMRE: kB MBéxpfRliingi ng to
ei t her cyto@%% mgﬁL§H 2). [0275] Fromthese conbinations of antibodies,
several antibodies displayed consistant and strong binding to their

antigen in d SPR assays. Three antibodies were sel ected Anti bodies
S 85" ana AHOI08, TR Gt i Gt b O AP BGts e B80!
mut at i ons t Fampenkaneosttid deal thithphydics atdepstopent dogditiods, Arttab lmdehyt BH Li ght

Chai n W4F, ih@ﬁg}’tombl@icl\@iﬂlencodgé ahiBAWSd Nk MhvER RN RT frol ity AdibeRG | Nt o
Anti bodies 37, 39 and 44. A conbination approach m xi ng the heavy chai ns
and |ight chains of the optim zed variants was peiforned generating a panel
of antibodies (Antibodies 76, 77, 78, 79, 80, 81). O these antibodies al
bound to IL-12 and I1L-23 in ELISA (FIGURE 13). Antibody 80 displayed strong
binding to IL-12 as 5 neasured via SPR and was chosen for further analysis
using the NK92 cell based assay (FIGURE 11) and the human PBMC | L-12

i nduced I FN-y assay (FIGURE 17) and the nurine spl enocyte assay (Fl GURE
14) . The construct Anti body 80 denonstrated strong inhibition of IL-12

i nduced I FN-7 secretion in NK-92 assay and |L-23 induced IL-17 secretion in

M. S A N ™\ AR BN ™~ = - a -, = 4 R AR /NI A F A=~



15 prinmary sequence, found during the BLAST search of the PBD dat abase and
where each tenplate anti body had a published high resolution crystal
structure. Aligning the nodel of PMA204 and 1RZ7 denonstrated a reasonable
fit (RVSD heavy chains = 1.53 and RMSD |ight chains = 0.6) between the
framewor ks of the two antibodies. Therefore 1RZ7 was chosen as the acceptor
framework into which the donor CDRs from PMA204 were grafted 20onto
generating a CDR-grafted antibody. [0283]28A cl oser exami nation of the nodel
of PMA204 identified critical framework residues that could influence the
bi ndi ng of th@n&i&@@&@&ﬂgdmanhknaﬁumntmadm&n@ahmgaﬁpuwh@s@1M@b&ha@mﬁplIows
E'ggv?/o(?;als?r SR t Eﬁgw&[e%g.%@é Bﬂ%g@ tﬁe vea 10 %)tlgﬁally%m%h%ll‘l ceorrﬁ)rxlgesst[ %Qiat‘ lro%éefsjes a
bet ween donorploaTﬂfHel é%lé‘é?ﬁ fgrm the sewp sowa%@eﬂdataeh@slyw 48 p@gmptesradmiVr esi dues
and stabi | i sesonaot&DR HOK shhated upgk prfiotkd, ghtimhiaintunb S48 prdrhddengd aho t he

heavy chaisn ERR3, ;ﬁ@n%tgu&?ch-gﬂaqéx can al'i !t %01 gl e%@l@i%ﬁéasgfe dtﬁ)n‘ 5‘3@6‘:{
RARE r esi due non-ﬁﬁg?g |¥ ag se am no acl ds were

i ntroduced ad°Bae FfﬁﬁglPﬁt %ﬂ%ﬁ?%ﬁﬁM¥§ﬁ?%8H?baﬁé%%ﬁ“&h t he
optinization(BHFﬁhgkb@ﬂynqmmthEM$1@mememnﬁatﬁth)bhammemhaﬁMGﬂmthﬁD

bi ophysi cal ghepREfHE Sur@br Anip I@QYna%nﬁd-l-ﬂangt m%o&pmﬁfqchVMa@%&lé\/B4L
Heavy Chain it rodu |nt

rJ [ 0285]
Ator gone syrinedrEIE I EHERE APy e sar T RSO e RS Bk Dhe
strai ght ICDRBIHG]r QOB Gt il tpfa3s Pelrﬂ'i’ pE3, éBHO 1203 Hrdekmyslemae dr yahesa wls.e
expressed t ogeifyek:igaingidhbAgised faneifoafed beimabiged anti bodi es (Anti bodi es
51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69,
70, 71, 72, i&noﬁélrhezlﬁ)enm%ms%lp Me‘l\@tslea‘g%nfe%e%q f&%&dﬂ%ﬁgat@}éﬁsl &Heqh@o%d Al of
t he antlbodles re (%tact I ¥ %ﬁ 3'12 and lH%FYGURE
15, FI GURE 18‘3mP°AWt°i‘ 688‘%}“%%% ”ch 14y 8Y1°8t Y d“B‘u“ﬁH‘?‘ﬁi Ugnh oppons: Yaf&“ asur ed
vi a SPR and whegreinSeidsaapr drdiludngistrhemaemttallsiascepigblpgnd/hefuNkg zomplidingrds ed
assay ( Fl8UREask bhe coﬁ%htﬁﬁﬂ)ﬁuﬁ&n desrastonad edr Sihth NG, i M Bhdui@fic, @fimdsdie 12

i nduced | FN- Yol ! exlialé) tlclarho she?md ?r* 1—1%M%m1g19t01§6d]m0-r®8?\)ﬁg O%II; %HY"‘%&E her ot her

backnut ati ons coul d en aﬁtlbody t he
heavy chain ¥pihets %Serdétg‘ieo%b@f’fl amﬁthpﬂefoayﬂemwaglmahl?céﬁe@ Wiighcrelg. #eavy chain
vari abl e regumips@fatit,heonipbsitariod el aaitiole stkioidamt i bIBsei il IOy &N, a he:@Reh
position in M‘(ﬂh&&ha?%@%@%){t 8ieshihf ecfa?c%nﬁ fe&@@d%hﬁ&gd%\ deILJg% [rﬁe' due from

Anti body 50 at that position was, introduced into se
vari ant s “her 8118 ﬁWﬁE@l%éﬂambﬁF¥é&WﬁW%FWﬁWW%ﬁ me%“?ﬁ poigiapn, and
expressed (Aﬁ@ubmdnesu@@n%9®.meﬁmugsuw95@u9Mlm@Bnqﬂﬁmh&@@pnm@mnmiﬁﬁwxﬂOB,

104, 105, 105 ro 917}1011919&; aﬂ&%on@ql:@lacelme;xt cﬂmo %Agsno}é@ece}sgﬁmoé&é@ %%@dn;tilg

118, 119, 120 erformed on all the
heavy chain aﬁﬁﬁp%oﬁt zﬂiiﬁm%ﬁ%?bgﬁﬁgg&ﬁ%fﬂ% %@$a¥Mqﬂgg’ﬁlndlng activity
for both IL- @Qloawnqtq@utgal appHidpreHHItyanfapfmaicageyt akintesyelotiche aptibtic, awhi | e
ot hers sh®wellpReidh %dmp‘:\gmohl@n@ict hefmtank, Ashdpezil, bfAdm ds8ma h@RBihdn, T0ege€

whet her, ot hefyofaekmihal! Q0Scadll, RIDAASSCL DAL LLILEY cand oL ency of the

anti body, ain variapl e reg was dllgned W th
the |ight ch@iTPleicspEee dyndshalgha, Pﬁéto%‘ﬁ% .aﬁﬁl ¥ eokip; w@ﬂ%stmt. body 50. At
each position in which Anti body 3068 differed from Anti body 50 the residue
from Ant i bod$0HBI dhe plgent ippwition gse asidésnt leod woedethed or Bertinpadll-B823 These
vari ants wer@n@easeinsyRdlNesicz&dan Rahinfd c¥h ﬂllﬁ%htﬁ@fdﬂg o@&iﬂﬁﬁ@&ﬁn§bﬁﬁrﬂune87 and

126 1 132
B eSSesh ( BRIBoi ity 80 gl dt Oﬂﬁzdgu?f’i% ok fngbPohgy Bltond oS
per f or med onVil Pr hwidehyipsichae ArgimalgRtioneHaiviesin jalsiouined is agsimate et ai ned
bi ndi ng act|qmmyﬂ®@ﬁmh@@hnhumﬁﬁnamdnk&m28mnmhhiepmibﬁyﬁdﬁmﬁm&ﬂnm@nblndlng
to either CY&QMJ@%&E&%&J&)O l%b Jﬁg gﬁ&tdfgﬂgk % e, 0113%9?1 a?l%gal glp? L146

147 and 148 wer e sel % on t tron

to be screerBaNgdFap fit E‘e‘P‘F a be“é?é‘h‘ifé‘mc%{f&ql Bi"iéﬂ ‘Tﬁ@“ﬁi%bﬁ%}yaé&fagto%ng

i nhi biti¥n oﬁMEbdﬁzahmnmnu@Emﬁhdummmuwnuubemshﬁk@yna&shyﬂﬁﬁm@URE 17) and

| L- 23 i nducegpl; !nmk infRGES Ngfaau fhsiin@io[FET, tdog), SRLENARYih &1aB SRANashIF| CURE 14).
EXAMPLE 6 10 ffinity turation of Antibody 80 6.1.1 Preparation of
materials for rlbosone dlsplay [0289] Anti body 80 was reformatted for
expression as a scFy (scFv-80) (SEQ ID NO 27) and sub-cloned into the
pPEGX448 expression vector. The scFy was expressed with a FLAGtag to all ow
for affinity purification. The scFv was then expressed in E. cell and
purified by affinity- 15 chromatography and gel filtration. Expression was
confirmed by SDS-PAGE and i nmunobl otting. The scFy retai ned binding
activity against both IL-12 and IL-23 with simlar kinetics to the parental
IgG, as conflrned by SPR [0290] The codlng sequence for scFv 80 was -

b . o o o o e T



AZ-D8 28 Y27C 217 179 . 348 4.3x105 AY-B2 29 1\469V 218 179 . 348 1.0x104
AY-G7 119 . 286 46 Y86H 235 1.2x104 CL-Gr7 30 LIOQ 219 179 348 1.2x104
CWHL 119 . 286 47 S5212*** 236 1.6x10 CU-A6 31 F29L, T107A 220 32 S63F 221
1. 9x104 CP-A6 33 Y591P "'* 222 179 . 348 1.9x104 Al V-F2 34 Y59S*** 223 179
348 2.5x104 CR-B 1 35 DB5E 224 179 . 348 2.6x104 CWH7 119 . 286 48 VI3M

237 2.78x10-4 AV-F11 36 2

subdermal, and transdermal. Such a method can further comprise administering, prior,
concurrently or after said contacting or administering, at least one composition comprising a
therapeutically effective amount of at least one compound or protein selected from at least
one of a TNF antagonist, an antirheumatic, a muscle relaxant, a narcotic, a non-steroid anti-
5 inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local anesthetic, a

neuromuscular blocker, an antimicrobial, an antipsoriatic, a corticosteriod, an anabolic
steroid, an IL-23 agent, and IL-12 agent, a mineral, a nutritional, a thyroid agent, a vitamin, a
calcium related hormone, an antidiarrheal, an antitussive, an antiemetic, an antiulcer, a
laxative, an anticoagulant, an erythropoietin, a filgrastim, a sargramostim, an immunising

10 agent, an immunoglobulin, an immunosuppressive, a growth hormone, a hormone
replacement drug, an estrogen receptor modulator, a mydriatic, a cycloplegic, an alkylating
agent, an antimetabolite, a mitotic inhibitor, a radiopharmaceutical, an antidepressant, an
antimanic agent, an antipsychotic, an anxiolytic, a hypnotic, a sympathomimetic, a stimulant,
donepezil, tacrine, an asthma medication, a beta agonist, an inhaled steroid, a leukotriene

15  inhibitor, a methylxanthine, a cromolyn, an epinephrine or analog, dornase alpha, a cytokine,

and a cytokine antagonist.

[00104] The invention also includes at least one formulation comprising at least one antibody,
and at least one formulating agent selected from sterile water, sterile buffered water, or at
least one preservative selected from the group consisting of phenol, m-cresol, p-cresol, o-

20 cresol, chlorocresol, benzyl alcohol, alkylparaben, benzalkonium chloride, benzethonium
chloride, sodium dehydroacetate and thimerosal, or mixtures thereof in an aqueous diluent,
optionally, wherein the concentration of protein is about 0.1 mg/ml to about 100 mg/ml,
further comprising at least one isotonicity agent or at least one physiologically acceptable

buffer.

25  [00105] The invention also provides at least one article of manufacture for human
pharmaceutical use, comprising packaging material and a container comprising a solution or a
lyophilised form of at least one antibody of the invention, optionally, further wherein said
container is a glass or plastic container having a stopper for multi-use administration,
optionally, further wherein said container is a blister pack, capable of being punctured and

30 used in intravenous, intramuscular, bolus, intraperitoneal, subcutaneous, topical, respiratory,
inhalation, nasal, vaginal, rectal, buccal, sublingual, intranasal, subdermal, or transdermal
administration; said container is a component of an intravenous, intramuscular, bolus,
intraperitoneal, subcutaneous, respiratory, inhalation, nasal, vaginal, topical, rectal, buccal,
sublingual, intranasal, subdermal, or transdermal delivery device or system; said container is a

35  component of an injector or pen-injector device or system for intravenous, intramuscular,

bolus, intraperitoneal, subcutaneous, respiratory, inhalation, topical, nasal, vaginal, rectal,



S11213 225 37 175" 1' 226 2.8x104 89 VII domain VL domain selcv nane SEQ
I DNO Protein Miutation* SEQ ID NO DNA SEQ ID NO Protein Miutation* SEQ I D
NO DNA k, (1/s) vs. 1L-23 CE-B 1 38 F291, 227 179 348 2.8x104 BV-B2 119
286 49 D82G 238 2.9x104 BU-Bl1 39 L34Mm** 228 179 . 348 2.9x104 AQ GlO 40
KI 2E, R66G 229 179 348 2.9x104 AU-® 41 U3R 230 42 155T*** 231 3.1x104
CE-G10 43 V51, 232 179 . 348 3. 1x104 BY—B% 44 T28A 233 179 . 348 3.3x104

CE-A6 119

buccal, sublingual, intranasal, subdermal, or transdermal delivery.

[00106] The invention also provides at least one method for producing at least one antibody
of the invention, comprising providing a host cell, transgenic animal, transgenic plant or plant
cell capable of expressing in recoverable amounts said human antibody, optionally, further

5 wherein said host cell is a mammalian cell, a plant cell or a yeast cell; said transgenic animal
is a mammal; said transgenic mammal is selected from a goat, a cow, a sheep, a horse, and a

non-human primate.

[00107] The invention further provides at least one method for treating at least one I1.-12/23
mediated disorder, comprising at least one of (a) administering an effective amount of a

10 composition or pharmaceutical composition comprising at least one binding protein to a cell,
tissue, organ, animal or patient in need of such modulation, treatment or therapy; and (b)
further administering, before, concurrently, and/or after said administering in (a) above, at
least one selected from an immune related therapeutic, a TNF antagonist, an antirheumatic, a
muscle relaxant, a narcotic, a non-steroid anti-inflammatory drug (NSAID), an analgesic, an

15  anesthetic, a sedative, a local anesthetic, a neuromuscular blocker, an antimicrobial, an
antipsoriatic, a corticosteriod, an anabolic steroid, a neurological agent, a mineral, a
nutritional, a thyroid agent, a vitamin, a calcium related hormone, an antidiarrheal, an
antitussive, an antiemetic, an antiulcer, a laxative, an anticoagulant, an erythropoietin, a
filgrastim, a sargramostim, an immunising agent, an immunoglobulin, an immunosuppressive,

20 a growth hormone, a hormone replacement drug, an estrogen receptor modulator, a mydriatic,
a cycloplegic, an alkylating agent, an antimetabolite, a mitotic inhibitor, a
radiopharmaceutical, an antidepressant, antimanic agent, an antipsychotic, an anxiolytic, a
hypnotic, a sympathomimetic, a stimulant, adonepezil, a tacrine, an asthma medication, a beta
agonist, an inhaled steroid, a leukotriene inhibitor, a methylxanthine, a cromolyn, an

25  epinephrine or analog, a dornase alpha, a cytokine, and a cytokine antagonist.

[00108] IL-12p40 is present in the proteins IL-12 and IL-23 and exists as an IL-12p40
monomer and an IL-12p80 homodimer. The present invention describes an antibody that
binds to IL-12, IL-23, IL-12p40, IL-12p80, and will likely bind to any newly discovered
proteins which contain the IL-12p40 subunit. The antibody specifically binds to IL-12p40 but
30 notIL-12p35 or IL-23p19. The present invention further provides compositions, formulations,

methods, devices and uses of such antibodies, including therapeutic uses.

[0100] In one embodiment the antibody is able to neutralise IL-12 to IL-12R2 which this
thought to bind to IL-12 at the p40/p35 interface. In another embodiment the antibody is able
to inhibit the binding of IL-23 to IL-23R which is likely thought to be mediated through



. 286 50 64S 239 3.3x104 AX-4 119 . 286 51 S2613*** 240 3.6x104 BzZ-GlO
119 . 286 52 QR7R*" 241 3.6x104 BB- A9 45 T28A, T68S 234 179 . 348 4.5x104
*All mutations are reported relative to the wild-type scFv-80 sequence
**This is the average kd for scFv-80 established across entire screening
experinment (n=110). Miutations in the CDR region of the variable regions 5
TABLE 4: Sequence summary for unique scFv-80 variants identified through
SPR screening. 6.1.4 Full kinetic charact¥rization of uni que scFv-80
variants [0294] A nunber of the scFv variants presented in TABLE 4 were
sel ected for ihtalattionhartaCcs ©p48 atidrbe. Of a Rirtel didoliRed thEantibediGo Ia®Shigit a

broad range of. ydiad 490 BY @fL lﬁzgaz?xﬁ‘cgl kﬂthﬂ&lo f%flilg‘ikt ﬁ&nihcg{o% ﬁéi’d ) a

protein expressions were each _sc scFvs
were purifi ed°@EomdnsiRhe eltf‘p%ft wlhg”aﬁml? @éta@d”fib’é iHiibitr e algamagff the - 12
and | L-23 by rSBRn(rEABLds B)L-1Theie IEesul ts confirned that all variants

i solated via ribosone display and screeni ng bound to both antigens, with

s oge gé hi I3i t I[mg)é]af Thigint Mmloﬂa&s@ﬁzwmmb%dlﬁé thebiddro Bothal. d2£0 maus@@lott&u@atafs@ n:( %I
?(I;I\/;/ ka (I T r{?\/L %‘b - HAG% b kAL oliR 5k Y23 fGeh 3
6. 1x105200 CufilABe %C@B&Eﬂ@ edngsbi@« -$2p48/58 sghunpp s the propnee efdp-anpydyosigee et 6
1. 0x10-1 46 3PrdidObe Gilldrde @D5ind LoQD¥12RBt Athe 2d X h QG the2s 1O4in G hethod %L HorkisLOD* <
LOD* CE-Bl 2.40x Qf hiRr 04891 BettdQ3t e BXIOAREL 23 system (1L-12p40/p80) to
10 continue to compete along with the antibody which also acts as an antagonist of IL-12 and
IL-23. Hence a dual antagonist system could be established via this method of action leading
to greater efficacy of the antibody when used as a therapeutic. There are also potential safety
profile improvements in using antibodies that do not inhibit the IL-12p40/80 biological
function. IL-12p40/80 has recently been shown to have divergent roles in addition to serving
15 as an antagonist and regulating the IL-12/IL-23 pathways. The antibody will not prevent
IL-12p40/80 acting as a chemoattractant for macrophages and as an inducer of DC migration
in response to a pathogen challenge. This could lead to improvements in the safety profile of

the antibody when administered as a therapeutic agent.

[0102] All scientific citations, patents, patent applications and manufacturer's technical

20 specifications referred to hereinafter are incorporated herein by reference in their entirety.

[0103] Throughout this specification, unless the context requires otherwise, the word
“comprise”, or variations such as “‘comprises” or “comprising”, will be understood to imply
the inclusion of a stated element or integer or group of elements or integers but not the

exclusion of any other element or integer or group of elements or integers.

25 [0104] Itis to be understood that unless otherwise indicated, the present invention is not
limited to specific formulation components, manufacturing methods, dosage regimens, or the

like, as such may vary.

non ll n

[0105] It must be noted that, as used in the subject specification, the singular forms "a",
and "the" include plural aspects unless the context clearly dictates otherwise. Thus, for

30 example, reference to "a" includes a single as well as two or more; reference to "an" includes
a single as well as two or more; reference to "the” includes a single as well as two or more

and so forth.

[0106] The term "polypeptide” as used herein, refers to any polymeric chain of amino acids.
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2. 7x10- 4165 fro@xnl@bification techniques well known in the art.

[0108] The term "human IL-12" (abbreviated herein as hIL-12, or IL-12), as used herein,
includes a human cytokine that is secreted primarily by antigen presenting cells such as
monocytes, macrophages and dendritic cells. The term includes a heterodimeric protein
comprising a 35 kD subunit (p35) and a 40 kD subunit (p40) which are both linked together

20 with a disulfide bridge. The heterodimeric protein is referred to as a "p70 protein". The term
human IL-12 is intended to include recombinant human IL-12 (rhIL-12), which can be
prepared by standard recombinant expression methods. IL-12 belongs to a family of
interleukins the newest member being IL-335, which shares the IL-12p35 subunit (Niedbala et
al. 2007 Eur J Immunol 37 3021-9). The recent discovery of TL-35 indicates that there are

25  likely to be more forms of both the [L-12p40 and IL-12p35 that are yet to be discovered. It is
logical to assume that antibodies described in the present invention would bind to all newly

discovered proteins that contain forms of IL-12p40.

[0109] The term "human IL-23" (abbreviated herein as hIL-23, or IL-23), as used herein,
includes a heterodimeric human cytokine belonging to a family of five such heterodimeric
30 cytokines including IL-12 and IL-27 (Trinchieri et al. 2003 Immunity 19 641-4). The term
includes a heterodimeric protein comprising of the subunits pl19 and p40 which are both
linked together with a disulfide bridge. The term human I1.-23 is intended to include
recombinant human IL.-23 (rh TL.-23), which can be prepared by standard recombinant

expression methods.
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AW F2 3.7x106 6.3x10-4 167 3.7x105 6.5x10-5 176 *kd for this variant
was below the limt of detection (LOD) of the SPR T100 using this assay
format. The LOD was estimated to be | x10-5 s-1. 10TABLE 6: Full Kkinetic
characterization of scFv variants after reformatting and expression as
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ri bosome display and screening [0296] A s8ries of additional scFv variants
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Therefore, i85kb stigagonabhemimncyexpes Il tibai7opaldve-3sar ryi ng new conbi nati ons
of the nmutations listed in TABLE 4 could bind to IL-12 and IL-23 with equal

if not bept e[()l@ﬂfﬂf 'THettélmt h@ﬁ3ﬁlbe aps@rtggﬁéﬂlto %%S‘ Wdas%kém%% Wl ded t){%e

scFv- 80. Lo VL n ing Kinetics scFr conbo. #
NO Protein r{/%{(‘éﬂ‘ BRice @E@’Tﬁc&@( ‘f)ﬁﬁ\agEQ ID NO Protein Miutation * SEQ | D

NO. DNA Anal yte k, (1/Ms (I'ts) KOCPMEffect scFv-80 nil. | L-23
3.0x10" 3. 1x M 1504k 14 FQ}nlﬁeX is gppposed of typ sybynigs, Byl 25scepter bewB Ll i 1 a 1
53 A312, y564dR4RindR L-12RB1, and IL-12 receptor beta 2, used herein as IL-12RB2, both of which

are required for high affinity binding of IL-12 and signalling. This IL-12R was initially

15 characterised on PHA-activated lymphoblasts and IL-2 activated NK cells (Chizzonite et al.
1992 J Immunol 148 3117-24; Chua et al. 1994 J Immunol 153 128-36). Tt was shown that IL-
12RB2 is responsible for signalling via the Tyk2/JAK2 and STAT4 pathway leading cells
down a Tyl pathway (IFN-y secreting) (Presky et al. 1996 Proc Natl Acad Sci U S A 93
14002-7; Watford et al. 2004 Immunol Rev 202 139-56). IL-12RB1 has since been shown to

20 beinvolved in signalling by phosphorylating Tyk2 and STAT3 (Zou et al. 1997 J Biol Chem
272 6073-7).

[0116] The IL-23R complex is composed of two subunits, IL- [2RB1 which is present in the
IL-12R complex, and the IL-23 receptor, used herein as IL-23R. The engagement of IL-23R
by IL-23 results in JAK2 autophosphorylation and phosphorylation of IL-23R. This results in

25  the localisation and phosphorylation of STAT3, as well as STATI, STAT4 and STATS5
(Parham et al. 2002 J Immunol 168 5699-708).

[0117] "Biological activity" as used herein, refers to all inherent biological properties of the
cytokine. Biological properties of IL-12 include but are not limited to binding IL-12R1
and/or IL-12Rf32; induction of IFN-y secretion and regulation of balance between antigen-

30 specific T helper type | (Ti1) and type 2 (Ty2) lymphocytes. Biological properties of IL-23
include but are not limited to binding IL-12RB1 and/or IL-23R, inducing IFN-y production,
inducing IL-17 production, inducing IL-21 production, inducing IL-22 production, Ty17 cell



1551 231 IL-23 2.3x105 <LOD" 32 ++ 54 128A, Y59S 243 179 348 |L-23
2.3x105 <LOD' 34 ++ 3 44 T28A 233 51 S261) 240 1L-12 1.6x106 4.5x10 29 ++ 4
38 F291. 227 51 82611 240 11.-12 1.8x106 4.8x10' 27 ++ 5 44 T28A 233 32
S63F 221 1L-12 1.7x106 6.5x10.5 38 ++ 6 55 128A, Y5911, T68S 244 179 348
11.-23 2.3x 1li <LOD' 41 56 F29L, Y59H 245 179 . 348 1L-23 2. 0x10 <LOD'

3.3 + 8 57
34

differentiation and activating the antigen-presenting functions of dendritic cells, and

selectively inducing proliferation of memory T cells.

[0118] The terms "specific binding" or "specifically binding", as used herein, in reference to
the interaction of an antibody, a protein, or a peptide with a second chemical species, mean

5 that the interaction is dependent upon the presence of a particular structure (e.g., an antigenic
determinant or epitope) on the chemical species; for example, an antibody recognises and
binds to a specific protein structure rather than to proteins generally. If an antibody is specific
for epitope "A", the presence of a molecule containing epitope A (or free, unlabeled A), in a
reaction containing labeled "A" and the antibody, will reduce the amount of labeled A bound

10 to the antibody.

[0119] The term "antibody”, as used herein, broadly refers to any immunoglobulin (Ig)
molecule comprised of four polypeptide chains, two heavy (H) chains and two light (L)
chains, or any functional fragment, mutant, variant, or derivation thereof, which retains the
essential epitope binding features of an Ig molecule. Such mutant, variant, or derivative

15 antibody formats are known in the art. Non-limiting embodiments of which are discussed

below.

[0120] In afull-length antibody, each heavy chain is comprised of a heavy chain variable
region (abbreviated herein as HCVR or VH) and a heavy chain constant region. The heavy
chain constant region is comprised of three domains, CHI, CH2 and CH3. Each light chain is
20 comprised of a light chain variable region (abbreviated herein as LCVR or VL) and a light
chain constant region. The light chain constant region is comprised of one domain, CL. The
VH and VL regions can be further subdivided into regions of hypervariability, termed
complementarity determining regions (CDR), interspersed with regions that are more
conserved, termed framework regions (FR). Each VH and VL is composed of three CDRs and
25  four FRs, arranged from amino-terminus to carboxy-terminus in the following order: FRI,
CDRI, FR2, CDR2, FR3, CDR3, FR4. Immunoglobulin molecules can be of any type (e.g.,
IgG, IgE, IgM, IgD, IgA and 1gY), class (e.g., IgG1, [gG2, IgG 3, IgG4, IgAl and IgA2) or

subclass.

[0121] The term "antigen binding domain” or “antigen binding portion” of an antibody, as
30 used herein, refers to one or more fragments of an antibody or protein that retain the ability to
specifically bind to an antigen (e.g., IL-12). It has been shown that the antigen-binding
function of an antibody can be performed by fragments of a full-length antibody. Such
antibody embodiments may also be bispecific, dual specific, or multi-specific formats;

specifically binding to two or more different antigens. Examples of binding fragments



F291., Y59S 246 179 . 348 1L-23 2.0x1(1) <LOD' 7.5 + 9 58 Q43R y598 247 42
1551 231 IL-23 2.2x10" <LOD** 27 + 10 59 T28A, y5914 248 179 348 1L-23
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encompassed within the term "antigen- binding portion" of an antibody include (i) a Fab
fragment, a monovalent fragment consisting of the VL, VH, CL and CHI domains; (ii) a
F(ab")2 fragment, a bivalent fragment comprising two Fab fragments linked by a disulfide
bridge at the hinge region; (iii) a Fd fragment consisting of the VH and CHI domains; (iv) a
5 Fvfragment consisting of the VL and VH domains of a single arm of an antibody , (v) a dAb

fragment (Ward et al. 1989 Nature 341 544-6, Winter et al., PCT publication WO 90/05144
Al herein incorporated by reference), which comprises a single variable domain; and (vi) an
isolated complementarity determining region (CDR). Furthermore, although the two domains
of the Fv fragment, VL and VH, are coded for by separate genes, they can be joined, using

10 recombinant methods, by a synthetic linker that enables them to be made as a single protein
chain in which the VL and VH regions pair to form monovalent molecules (known as single
chain Fv (scFv); (see e.g.,.Bird et al. 1988 Science 242 423-6; Huston et al. 1988 Proc Natl
Acad Sci U S A 85 5879-83). Such single chain antibodies are also intended to be
encompassed within the term "antigen-binding portion" of an antibody. Other forms of single

15 chain antibodies, such as diabodies are also encompassed. Diabodies are bivalent, bispecific
antibodies in which VH and VL domains are expressed on a single polypeptide chain, but
using a linker that is too short to allow for pairing between the two domains on the same
chain, thereby forcing the domains to pair with complementary domains of another chain and
creating two antigen binding sites (see e.g., Holliger, P., et al., 1993, Proc. Natl. Acad. Sci.

20 USA 90:6444-6448; Poljak, R. J., et al., 1994, Structure 2:1121-1123). Such antibody binding
portions are known in the art (Kontermann and Dubel eds., Antibody Engineering 2001
Springer-Verlag. New York. 790 pp., ISBN 3-540-41354-5),

[0122] The term "antibody construct” as used herein refers to a polypeptide comprising one
or more antigen binding portions of the invention linked to a linker polypeptide or an

25  immunoglobulin constant domain. Linker polypeptides comprise two or more amino acid
residues joined by peptide bonds and are used to link one or more antigen binding portions.
Such linker polypeptides are well known in the art (see e.g. Holliger et al. 1993 Proc Natl
Acad Sci U S A 90 6444-8).

[0123] An immunoglobulin constant domain refers to a heavy or light chain constant
30 domain. Human IgG heavy chain and light chain constant domain amino acid sequences are

known in the art and examples are represented below.

[0124] Human heavy chain IgG, constant domain (or derivatives thereof like NCBI
Accession No: PO1857)

ASTKNPDVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHT



Y59S, T68S 13 61 128A, (43R 250 42 155T 231 IL-23 2.5x10" 1.3x fir
51 + 14 ,1 ,c, F29L. 43R 251 42 1551 231 |L-23 2.7x10" 2.1x10-5 79 + 15 38
F29L 224 32 S63F 221 IL-12 1.7x106 6.4x105 39 + 16 38 F29L 224 47 S52R 236
IL-12 1.5x106 7.5x10 50 + All nutations are reported relative to the

w | d-type scFv-80 sequence. **kd for this variant was below the [imt of
detection (LOD) of the Bl Acore T100 in this assay format. The The | ower LCD
was estimated to he approximately | x 10-56s. Mitation conbination resulted
in a kd rate at |east equal to parent variants. ++ Miutation conbination
resulted in an i NPFRAEOQKSGICOSIFAVRA PG SPBGROTY KaN VIR K Bs N il BKIKMEPKiBowe d

d d affinity. ap G| i i } i Fvs
Carrying mitati on bons pecr At gaRe SOLE AL PV AN e b P
Humani zed ant i bodi E¥WXVDGVERENSHTEERER QO SIR VM K- TV KR WENARERERGRY i nt o
Anti body 136 [ 02973BsEHAPIEKTISK AKGORREONNITLPRSR P KHN@VS L hoidyKE0YBSvET al

key nutatisons in tReply ENIA VAV R Jre g QRLIVBRSR bk%%%@%u
t hat enhanced afflgékx &%YI - Sigd kL-ZS were introduced I ntfo Antibody 136
(Anti bodi es 175, 1760MHYAYTRISLSIZB0K 180 181, 182). These were expressed
and screened in ELISA (FIGURE 20). Al antibodies showed binding to IL-12
and | L-23. 7.4125] Gdwesn lighhdiadeprsrrengdnt demain gk 86 Blojcopeg) KpfRABI4) mat ur ed
vari ants of Antibody 80 heavy chain containing a substitution at position
93 (N93A) were pai Fe4ARPYRFPREDPEQICKSGBAPOVIALINGNFYBREA K HAWISVIDNALQBOHISEs

199, 200, 201, 202gsvAHnasTYIESTZO03KADYBRKNAACEFTIOGEYDSI TSN Was
|ntroducel<a to return position 93 back to the human gennline which nost

frequently contains an Ala at this position. Affinity matured variants of
Ant i body 80 he%v chain_containiqp t he N93A 15substitution were al so
expressed wi tH ﬁ%tlihﬂﬁﬁ’y}lgil%‘ém’lnilﬁﬁli A caRaRt damnagt ke NCBI paesstior Yo:ki0gsey
affinity variants (Antibodies 190, 191, 192, 193, 194, 195, 196, 197, 198)
(FI GURE 20). 7.2 BEeanGSEIERRRSPUERANKASRYRLESPIOIIGIBY A KSR SPAEOY ogy
the ka and kd and riherPSROSNNKarA QSESY IHIMRROMENE IS ¥ 000N BSEGSTVEK TVAPTEC

S

[0127] Still further, an antibody or antigen-binding portion thereof may be part of a larger
immunoadhesion molecule, formed by covalent or noncovalent association of the antibody or
antibody portion with one or more other proteins or peptides. Examples of such
immunoadhesion molecules include use of the streptavidin core region to make a tetrameric
scFv molecule (Kipriyanov et al. 1995 Hum Antibodies Hybridomas 6 93-101) and use of a
20 cysteine residue, a marker peptide and a C-terminal polyhistidine tag to make bivalent and
biotinylated scFv (Kipriyanov et al. 1994 Mol Immunol 31 1047-58). Antibody portions, such
as Fab and F(ab')2 fragments, can be prepared from whole antibodies using conventional
techniques, such as papain or pepsin digestion, respectively, of whole antibodies. Moreover,
antibodies, antibody portions and immunoadhesion molecules can be obtained using standard

25  recombinant DNA techniques, as described herein.

[0128] An "isolated antibody", as used herein, is intended to refer to an antibody that is
substantially free of other antibodies having different antigenic specificities (e.g., an isolated
antibody that specifically binds hIL-12 is substantially free of antibodies that specifically bind
antigens other than hIL-12). An isolated antibody that specifically binds hIL-12 may,

30 however, have cross-reactivity to other antigens, such as IL-12 molecules from other species.
Moreover, an isolated antibody may be substantially free of other cellular material and/or

chemicals.



was determ ned. These affinities are listed in TABLE 8. In all cases

anti bodi es that contai ned 20a Y59S or Y59H substitution, independent of the
framewor k of the antibody, displayed an inprovenent in binding affinity to
IL-12 and IL-23. 96 1L-23 binding IL-12 binding Antibody ka kd KD ka kd
KD //Ms /[ls pM/IMs //s pM 80 6.25E+06 3. 34E-04 53.5 4. 88E+06 5. 39E-04
110.0 136 7.55E+06 7.95E-04 105.3 5.05E+06 9.97E-04 197.0 177 3. 43E+06
1.28E-04 37.3 4.61E+06 2.12E-04 46.0 180 8. 12E+06 9. 27E-05 29.7 5. 31E+06

1. 73E-04 32.5 181 4.09E+06 1.73E-04 42.4 3.57E+06 2.44E-04 68.1 182

5. 27E+06 1. 296207 24k (66 haBkm-6ibadyl A0 h3ceird islifendéd 28106 H1iBEs0dvidd2. 0

i 93 6 El/+ ([))6 N/8 i:)4 Ei)zg)ge %é é(_)'_rg éa;ll%%gi%nsqgﬁ-vtgﬁ'r(gn M%nog%mzlgre%nﬁl\u{l‘o%tgﬁn §e‘q§c§1§éso4'h68 5.5

human antibodies of the invention may include amino acid residues not encoded by human
germline immunoglobulin sequences (e.g., mutations introduced by random or site-specific

5 mutagenesis in vitro or by somatic mutation in vive), for example in the CDRs and in
particular CDR3. However, the term "human antibody"”, as used herein, is not intended to
include antibodies in which CDR sequences derived from the germline of another mammalian

species, such as a mouse, have been grafted onto human framework sequences.

[0130] The term "recombinant human antibody", as used herein, is intended to include all
10 human antibodies that are prepared, expressed, created or isolated by recombinant means,
such as antibodies expressed using a recombinant expression vector transfected into a host
cell, antibodies isolated from a recombinant, combinatorial human antibody library
(Hoogenboom 1997 Trends Biotechnol 15 62-70; Azzazy et al. 2002 Clin Biochem 35 425-
45; Gavilondo et al. 2000 Biotechniques 29 128-32, 134-6, 138 passim Hoogenboom et al.
15 2000 Immunol Today 21 371-8), antibodies isolated from an animal (e.g., a mouse) that is
transgenic for human immunoglobulin genes (see e.g., Taylor et al. 1992 Nucleic Acids Res
20 6287-95, Little et al. 2000 Immunol Today 21 364-70) or antibodies prepared, expressed,
created or isolated by any other means that involves splicing of human immunoglobulin gene
sequences to other DNA sequences. Such recombinant human antibodies have variable and
20 constant regions derived from human germline immunoglobulin sequences. In certain
embodiments, however, such recombinant human antibodies are subjected to in vifro
mutagenesis (or, when an animal transgenic for human Ig sequences is used, in vivo somatic
mutagenesis) and thus the amino acid sequences of the VH and VL regions of the
recombinant antibodies are sequences that, while derived from and related to human germline

25 VH and VL sequences, may not naturally exist within the human antibody germline repertoire

n vivo.

[0131] The term "chimeric antibody" refers to antibodies which comprise heavy and light
chain variable region sequences from one species and constant region sequences from another
species, such as antibodies having murine heavy and light chain variable regions linked to

30 human constant regions.

[0132] The term "CDR-grafted antibody” refers to antibodies which comprise heavy and
light chain variable region sequences from one species but in which the sequences of one or
more of the CDR regions of VH and/or VL are replaced with CDR sequences of another
species, such as antibodies having murine heavy and light chain variable regions in which one

35  ormore of the murine CDRs (e.g., CDR3) has been replaced with human CDR sequences.



2.06E-04 79.4 194 2.99E+06 1.22E-04 41.0 2.09E+06 1.94E-04 92.7 195

4. 03E+06 2.02E-04 50.0 2.65E+06 2. 74E-04 103.0 198 4. 65E+06 4.09E-04 87.7
3. 75E+06 5. 94E-04 158.0 205 4. 81E+06 4. 15E-04 86.2 3. 70E+06 5. 81E-04 157.0
TABLE 8: SPR data for various humani zed anti bodies. 5 EXAVPLE 8 8.1 Furt her
characterisation of various antibodies 8. 1.1 Conpetition experinments -SPR

[ 0300] A conpetition assay was established using SPR to verify that the
chimeric and humani zed anti bodi es descri bB¥d above nmmi ntai ned the sane

bi ndi ng specificity as PMA204. 10 In the SPR experinent Antibody 136 was
captured on 0RPt heterfh 'TCARLAEISHIERAGErefedRb bitiholios RRich EHHRRE Beak P akdI@ht

response uni t n dln 0. anot her
increase in rggsg%%%% g) aﬁﬁ%ﬁ%ﬁ%“M%%qmﬁ %%8gégd’b§%m%ﬂ§ not (%nd to the
surface |L- 12@%@ Houlozsvf ﬁhe At M6y Lssereaeshsb efs@n(alﬁrledmeeme (Hean-HkY 'eigse in

response uni togye sitillitgo hindincgetritne vAdabldatuefnttsi OedypeldGulbiicd ahtiboliZ isand | L- 23

in such as VDR Sk REEKE “%Mﬁ%%a}?beﬁl 0 eﬂ&g aﬁeﬂﬁ}odh | lﬁtmo@ﬂ&lmﬁ%es

share an over ep|to d a contr
exper i nent Aﬁ??gg gﬁ ﬁedpeepeﬁﬂaﬂﬁw&waeﬁ RRSEHERWS sur f ace | eadi ng

to an increase in the response units and [oaded with |L-12 or IL-23
(1 eadi ng to &Hethelhesgrper Balwenymberipg'pdrabat defipigigns” a0 lahghing meuskbaded
and denonst r aft@thadfeablyGERES Thdsa tef RS PORS QreUtddghisddid iiealt B b ndkwd@ oo t he

conpl ex. P'VA%Q b af%fhto' a@QQ%smjuesC@ﬂclf ﬁé Fll?zo?e \%F‘@é géé h?ﬁé‘\f&i\‘{‘ffuﬁg ) d1%h At#re b

| L-23 thuE I cat erent | ocations on
the nol ed |eazlfkreegpee ﬂzﬂlf he?[voeecéilgltt chagiy iabe s Shyedtibasxe orgn aptigen ar
conpetition Emti@é\po,muh thetvet (Fabdter ateld7Uginndy Y Gotch% 1 Y0 MBanhi KabatdH.Acapt ur e
antibody, |Lyf 992 e brre s R0 ot AYRE frhh b b o231 1RAAY Fir- ﬂdit%nc@@pgg dthRR of

et hodol 253' R T o B A %v%%iaﬁ% = A
specificity agﬂpth@nwﬂvﬁéwiP&MQ®m°mﬁ§meeemed3@nmawnEﬂlSQSﬁMéﬂ@mrmhen | L-12

or |L-23 wasadgadion i lowses diyrAakd Qﬂd&acl@@emfb@s dbrohionelir RSt FAkd Dy 136
coul d be det glgagne\gmglf% %J‘%E ﬁgﬁ%)ew-gmbz% angesqﬁom Anélcll ?osg}gé\l%%@gépwoll

conpete for DI ndi a con

coated and a® Péammfﬁéﬂtpeéwﬂﬁsé@lﬁ?é@@fcﬁﬁm %é?“@%‘%ﬂ‘?é}“‘i’llf Sfﬁﬁbf%ﬁgRédded
bi ndi ng of Antlbody 136 coul d be detected (FIGURE 23B). This indicated that
Anti body 1 aHd3¥MvAZ0Zedraintthegompdtmerftor’ abd hdiepyr troibbdy ' 1&fer tArtitei dpolehdy202. 1
was used as Aud@Sichd s\é@uelatd}s}bmm@@lrenemmm1Jaqr80t7¢h@uédsmt% QXIBRF bR Nt 1e64%l GURE

23A) and n ti 0 he. second

2300, 2nd MESRLL K SRR Blor Byl DS AR XRET TRl nOEL 020k ©
neutralize |[e2Pps i wmeﬁglbp@ments IPROIN FserPraL- @@Iwmaﬁgqua amjinog or
25[ 0304] Usi nucteacept efueAdirsdding ait dnosti@Sthaydhstaiit ivAsn(demgpsdnbated t hat

(F1 R 24 Bl T Mt 4B 856 BE ah (g TRl g id Rl ol
Ant i body 202912“8%6{ %{Veﬂnwe.%mom ithsriragtework regiopy 4 it onnt fegippep 182 or
| L- 23 bi Agli ngpetibe bbdiBRint, the ternBatcePto" réfets thodlym@lansihellyAntindaitiorbd@eido not

neutralize | :Lelcﬂ-s%q&rncé t!aat%?ov@de@ di érhgocteg atl l!eas?‘gbc/é]- %@?& at[lQ %@Mﬁ@g%bﬂ q‘t‘)ést%%aﬁ'td

Anti body 136, d t
(Fi 'c;ﬁeEyzsA)leab'r s o A0 o S sl s A 5r B Tt § by 80

and Ant i bodyfragsvofiFie@oRE 112&;'9891 dinge with ttheemigpdinping xn ieseprat inagncoo ot teag las

evi denced byatuéaazi RAEREE Roakth, ﬁth&stbS)Uf]zﬂ 1dabr 123mkoie thidles Bt dddsldo) kor23 and

" posht o 5| el O GBSO oA R AL UL AR PR L2 and
by intrader ngé‘IdOI PCCOBSOLLRRTIHIE ER2FORES) BY Pewe]dmA‘ree@f oy BEIINhY 2 Hdne @ré\beiym of
t he | ead anthhedkﬁﬁmmemﬁoﬁﬁpﬁbhﬁhmﬁmhﬂbhbbﬁyngghbﬁﬂﬁm%ﬂdumﬂdwﬂahﬁﬁﬁe of

| L-17 on rrurmeocﬁ&h@@&%ﬁém(cﬁhs%ﬁﬂa@ezsamélamhﬂvagms M@?se@ﬁ&&ﬁrd??{é

I
design an an] uman be used as an |nducer of
di sease. éﬁgﬁtlgfg‘ﬁ o BF crBppRgYitfltamifjipgregien yahin dpibedx v arpblapequstee back
for 6 dayé Fﬁwuaewh&eKﬁﬁahn@EUOfmﬁwamw&quymméspmnaechhanmtmehyzeEMMy
erythema andyjifie adsic@hred WDRN dHIB Al @WIRGAtor 83h A8 1E € 2 @fb1ERLESRT TR term
hyperpl asi a, parakeratosis, and |ocalized inflammatory infiltrate.
Anti bodies were tested for their ability to decrease the inflammtory
response at a single dose on the day before cytokine treatnment commenced.
Bot h groups that received Antibody 80 and 15Anti body 136 had a reduced
clinical score, fromday 5 onwards, relative to an isotype control
denonstrating efficacy of the antibodies in this study (FI GURE 27A). [0307]
Al t hough Anti body 136 showed a trend towards decreased epidernal thickness
as conpared to isotype control, only Antibody 80 caused a statistically
significant decrease in epidernal thlckness (FIGURE 278) ThIS correlates

. ~r~ 1 21 A N~ o



neutralize the chineric IL-12 and hence abrogate the IFNy response at a
dose of 5ng/ kg with either a single dose on the first day of cytokine
treatment or three doses on alternate days concurrent with cytokine
treatnment. Both antibodies tested showed neutralization capabilities and a
si ngl e dose of Antibody 80 at 5ng/ kg was sufficient to reduce serum|FNy
to baseline 10detectable levels (FIGURE 29). EXAMPLE 11 11.1 Stinul ation of
PBMC to produce |L-23: Diagnostic detecti® with Antibody 80 [0310]

Humani zed anti bodi es against |1L-12 and |IL-23 can be used as diagnostic
reagents for "Che sGETaEGsIeH(Bél'ei(afrefbxlsT(ﬂ-a?glﬁﬁ{doﬂtlh-re@?@DEE\thlai @F@gh@@ih%léaﬁﬁ’ﬁib%- An

ELI SA was devel. - t oL e inant - n.this assay,
an anti - hunar%%]l%&gﬁl?%%%%\%ﬁge %nglé% zgé%g%glénﬁifq ﬁ%_g’@g‘ﬁ%ﬁ %@%i/haavﬁ ee,&r?f“ jflgIl e%dy 80
was used as tdérgwy aeordng @ atferatystemstihs suensdeseirsd ApKabat tabat @ et

reconbi nant ISisqueences bf Pidteim of hinsurddnatial aterds NS#onhbIhsratite HFIHLIRE B3MhAdda, §10311]

Treat ment swit HEUS Ve : j £d. Gfetion
of IL-23 by ﬁ?ﬁ?’nﬁmlﬁ?ﬁﬁg‘?ﬁfﬁ%ﬁ QagEs g é%lé)% ( gé‘%}ﬁf}i“g’gﬂ%’ %6‘%%2‘1531 SEIE to
det ect endogé?l?)‘Usvaﬁg)t‘? \7&o7 6" HLARHRCdY 12U JlsQ Ry 8 e ate by Fsiee Spynaaies delniSBMCs i n
this sandw chheEheSADRerThate (IR GuREbe3eB)red BXANRHAECDRS. IChothiEpidicoperkdappi ng by

HI Dh Exc hgnget(gﬁbgﬂi@%d an 1b§nej5 Kol §i‘i>} ﬁ)t(s@@lijlﬁfﬁxrﬁ}i Chc{;lh@etgﬂ/.? 999916%&_&-&32 B’g@&l%%&dwas
exchanged w eurrons Zoln .0 | n, noyn 0 nt .

i mobi [ i zed O & CoItiR "ARd" 1%%‘1"&%95%%@ ‘b‘“’é@%ldsr&%ﬁ W?Pﬁé)%qﬁaé‘i?oﬂ%i le still
bound t o Ohe canpingsens. wpitprhaying axad divesdtyiahthe lraclep pmipp ecid esaygnopr Brescwubd.

Thus the epi tpofpiend 8ert ad3hhted LWL Bndlie3é@110AS and M3 Whee seconghdaxperi ment , t heOI
| L- 12p40 was | 4.0 j o NERL Witk ons an
t hen exchanggag%gg t}?eﬂ%%bﬁfgﬂ%?\%ggg :%Wmﬁgﬁlﬁ{} %Bg) e?ﬁgl}lciﬂﬁr@rnrné‘& Rg ?1 g&_%geach
experi ment t HECT-1Q A RiHSDBS-itheeh PRy oAU FE e SHRIAVEHAP Uit Fpat GRRp Sl

aggr essi vel y othedUioR o anderyplalSis 8chs avag moestiiely Solivwcole withe whove hy stingebdtedil t he

protein. ;3he ,peBlicss dVeAPTRE B Wabe CDREMIh ARy AN Be dbrikfedVP1enfEned in
difference i b 180‘ éietut eratian Itelvfel s between fhe two exper | r;e‘n‘tdis is a
measure of t HE"PeP'SFEATY VA RSFITERE 'W&?éﬁ'ﬂ@%& T SSART Of 8P SV BTy .

[ 0313] I n t hi svestendy ODRs 1P paGsigafscanibeichpass agfigee hinding SEQmehoNOnsed dereifimemyonl y
regi on to shawisa CHRgRkfiicdabdordy Wb Pt th@B systentsh@hb@dther&érdd RpsXieRange wWas

bet ween am nm&%ﬁ%ﬁ@ﬁi@%@ whi ch corresponds to the sequence
VQVQGKSKREKK 'SV (SEQ I D NO: 65) as shown in TABLE 9.
Aver age 370 WI86) 0o IsoN TEgo F1vi5h SORESI-1S: 53 1116 BOPRIY 9% 16 23 1
10% 6% 12% 9% 88vaAl thit defidgsP0paden RY6BTni &l CDR2Y16UcOS61SUMed By 800tRia296/3% 8% 4%
68 (Chothia and Lesk 1987 J Mol Biol 196 901-17; Chothia et al. 1992 J Mol Biol 227 799-817)

and are incorporated herein by reference. According to Chothia er al., critical portions of the

CDRs of many antibodies have nearly identical peptide backbone confirmations despite great

25  diversity at the level of amino acid sequence. Each canonical structure specifies primarily a
set of peptide backbone torsion angles for a contiguous segment of amino acid residues

forming a loop.

[0137] As used herein, the terms "donor” and "donor antibody" refer to an antibody
providing one or more CDRs. In a preferred embodiment, the donor antibody is an antibody

30 from a species different from the antibody from which the framework regions are obtained or
derived. In the context of a humanised antibody, the term "donor antibody" refers to a non-
human antibody providing one or more CDRs. As used herein, the term "framework"” or
"framework sequence” refers to the remaining sequences of a variable region minus the
CDRs. Because the exact definition of a CDR sequence can be determined by different

35 systems, the meaning of a framework sequence is subject to correspondingly different
interpretations. The six CDRs (CDR-LI, -L2, and -L.3 of light chain and CDR-HI, -H2, and -



80 2 9% 3% 0% 4% 83 90 1 10% 9", 6% 8% 83 95 2 12% 2% 8% 7% 93 95 1 2% 8%
7% 6% 93 109 2 8% -3% 2% 2% 93 125 3 6% 0% 4% 3% 93 129 3 4% -2% 1% 1% 128
132 1 5% 5% 7% 6% 131 132 1 4% 2% -2% 1% 135 153 '-) 5% 5% 2% 4% 156 166 2
1% 0% 2% 1% 158 168 2 3% 0% 3%
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H3 of heavy chain) also divide the framework regions on the light chain and the heavy chain
into four sub-regions (FRI, FR2, FR3 and FR4) on each chain, in which CDR1 is positioned
between IR1 and FR2, CDR2 between FR2 and FR3, and CDR3 between FR3 and FR4.
Without specifying the particular sub-regions as FR1, FR2, FR3 or FR4, a framework region,
5  asreferred by others, represents the combined FRs within the variable region of a single,
naturally occurring immunoglobulin chain. As used herein, a FR represents one of the four

sub-regions, and FRs represents two or more of the four sub-regions constituting a framework

region.

[0138] As used herein, the term "germline antibody gene" or "gene fragment” refers to an

10 immunoglobulin sequence encoded by non-lymphoid cells that have not undergone the
maturation process that leads to genetic rearrangement and mutation for expression of a
particular immunoglobulin. (See, e.g., Shapiro et al. 2002 Crit Rev Immunol 22 183-200;
Marchalonis et al. 2001 Adv Exp Med Biol 484 13-30). One of the advantages provided by
various embodiments of the present invention stems from the recognition that germline

15  antibody genes are more likely than mature antibody genes to conserve essential amino acid
sequence structures characteristic of individuals in the species, hence less likely to be

recognised as from a foreign source when used therapeutically in that species.

[0139] As used herein, the term "key" residues refer to certain residues within the variable
region that have more impact on the binding specificity and/or affinity of an antibody, in

20  particular a humanised antibody. A key residue includes, but is not limited to, one or more of
the following: a residue that is adjacent to a CDR, a potential glycosylation site (can be either
N- or O-glycosylation site), a rare residue, a residue capable of interacting with the antigen, a
residue capable of interacting with a CDR, a canonical residue, a contact residue between
heavy chain variable region and light chain variable region, a residue within the Vernier zone,

25  and aresidue in the region that overlaps between the Chothia definition of a VH domain

CDRI and the Kabat definition of the first heavy chain framework.

[0140] As used herein, the term "humanised antibody" is an antibody or a variant,
derivative, analog or fragment thereof which immunospecifically binds to an antigen of
interest and which comprises a framework (FR) region having substantially the amino acid
30  sequence of a human antibody and a complementarity determining region (CDR) having
substantially the amino acid sequence of a non-human antibody . As used herein, the term
"substantially” in the context of a CDR refers to a CDR having an amino acid sequence at
least 80%, preferably at least 85%, at least 90%, at least 95%, at least 98% or at least 99%
identical to the amino acid sequence of a non-human antibody CDR. A humanised antibody

35  comprises substantially all of at least one, and typically two, variable domains (Fab, Fab',



2% 173 181 1 5% -7% 2% 0% 184 187 1 6% 4% 5% 5% 184 189 1 4% 1% 3% 2% 208
231 3 7% 5% 9% 7% 212 231 3 9% 5% 9% 8% 234 246 2 6% 1% 1% 3% 236 246 /| 9%
3% 9% 7% 249 250 1 4% -2%-1% 1% 249 251 1 1% -2% 1% 0% 253 274 3 27% 28%
30% 28% 253 275 3 28% 25% 29% 27% 254 275 3 33%
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F(ab")2, FabC, Fv) in which all or substantially all of the CDR regions correspond to those of
a non-human immunoglobulin (i.e., donor antibody) and all or substantially all of the
framework regions are those of a human immunoglobulin consensus sequence. Preferably, a
humanised antibody also comprises at least a portion of an immunoglobulin constant region
5  (Fe), typically that of a human immunoglobulin. In some embodiments, a humanised antibody

contains both the light chain as well as at least the variable domain of a heavy chain. The
antibody also may include the Cgl, hinge, Cu2, Cu3, and Cu4 regions of the heavy chain. In
some embodiments, a humanised antibody only contains a humanised light chain. In some
embodiments, a humanised antibody only contains a humanised heavy chain. In specific

10 embodiments, a humanised antibody only contains a humanised variable domain of a light

chain and/or humanised heavy chain.

[0141] The humanised antibody can be selected from any class of immunoglobulins,

including IgM, IgG, IgD, IgA and IgE, and any isotype, including without limitation TgG1,

I2G2, IgG3 and IgG4. The humanised antibody may comprise sequences from more than one
15 class orisotype, and particular constant domains may be selected to optimise desired effector

tunctions using techniques well-known in the art.

[0142] The framework and CDR regions of a humanised antibody need not correspond
precisely to the parental sequences, e.g., the donor antibody CDR or the consensus framework
may be mutagenised by substitution, insertion and/or deletion of at least one amino acid

20 residue so that the CDR or framework residue at that site does not correspond to either the
donor antibody or the consensus framework. In a preferred embodiment, such mutations,
however, will not be extensive. Usually, at least 80%, preferably at least 85%, more
preferably at least 90%, and most preferably at least 95% of the humanised antibody residues
will correspond to those of the parental FR and CDR sequences. As used herein, the term

25  "consensus framework" refers to the framework region in the consensus immunoglobulin
sequence. As used herein, the term "consensus immunoglobulin sequence” refers to the
sequence formed from the most frequently occwrring amino acids (or nucleotides) in a family
of related immunoglobulin sequences (See e.g., Winnaker, From Genes to Clones,
Verlagsgesellschatt, Weinheim, Germany 1987). In a family of immunoglobulins, each

30  position in the consensus sequence is occupied by the amino acid occurring most frequently at
that position in the family. If two amino acids occur equally frequently, either can be included
in the consensus sequence. As used herein, "Vernier" zone refers to a subset of framework
residues that may adjust CDR structure and fine-tune the fit to antigen as described by Foote
et al. 1992 J Mol Biol 224 487-99. Vernier zone residues form a layer underlying the CDRs

35  and may impact on the structure of CDRs and the affinity of the antibody.
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71) A O Fg@p@gmlq iphiRj@en of human phytohemagglutmm last proliferation in a in-vitro IL-
12 PHA assay or inhibition of receptor binding in a human IL-12 receptor binding assay (See

Example).

[0144] The term "activity" includes activities such as the binding specificity/affinity of an
antibody for an antigen, for example, an anti-IL-12 antibody that binds to an IL-12 antigen

15 and/or the neutralising potency of an antibody , for example, an anti-IL-12 antibody whose
binding to IL-12 inhibits the biological activity of hIL-12, e.g. inhibition of PHA blast
proliferation or inhibition of receptor binding in a human IL-12 receptor binding assay, or an
in vitro IL-12 PHA assay.

[0145] The term "epitope” includes any polypeptide determinant capable of specific binding
20 to an immunoglobulin or T-cell receptor. In certain embodiments, epitope determinants
include chemically active surface groupings of molecules such as amino acids, sugar side
chains, phosphoryl, or sulfonyl, and, in certain embodiments, may have specific three
dimensional structural characteristics, and/or specific charge characteristics. An epitope is a
region of an antigen that is bound by an antibody. In certain embodiments, an antibody is said
25  to specifically bind an antigen when it preferentially recognises its target antigen in a complex

mixture of proteins and/or macromolecules.

[0146] The present invention also provides an antibody that inhibits [L.-12/23 activity in
antigen presenting cells (APCs), such as but not limited to, macrophages, microglia,
mesangial phagocytes, synovial A cells, stem cell precursors, Langerhans cells, Kupffer cells,
30  dendritic cells, B cells, and the like. Such APCs can be present in different tissues, e.g., but
not limited to, skin, epidermis, liver, spleen, brain, spinal cord, thymus, bone marrow, joint
synovial fluid, kidneys, blood, and the like. Such APCs can also be limited to outside or

inside the blood brain barrier.

[0147] The present invention provides isolated, recombinant and/or synthetic antibodies,
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specified portions or variants thereof, as well as compositions and encoding nucleic acid
molecules comprising at least one polynucleotide encoding at least one antibody. Such
antibodies, specified portions or variants thereof of the present invention comprise specific
full length antibody sequences, domains, fragments and specified variants thereof, and

5 methods of making and using said nucleic acids and antibodies, specified portions or variants

thereof, including therapeutic compositions, methods and devices.

[0148] The antibodies that can be used in the invention are optionally characterised by their
ability to treat patients for extended periods with good to excellent alleviation of symptoms
and low toxicity. Low immunogenicity and/or high affinity, as well as other suitable

10 properties, may contribute to the therapeutic results achieved. “Low immunogenicity” is
defined herein as raising significant HAHA, HACA or HAMA responses in less than about
75%, or preferably less than about 50% of the patients treated and/or raising low titres in the
patient treated (less than about 300, preferably, less than about 100 measured with a double
antigen enzyme immunoassay; Elliott et al. 1994 Lancet 344 1125-7).

15 [0149] The isolated nucleic acids of the present invention can be used for production of at
least one antibody, fragment or specified variant thereof, which can be used in a cell, tissue,
organ or animal (including mammals and humans). to modulate, treat, alleviate, help prevent

the incidence of, or reduce the symptoms of, at least one IL.-12 and/or IL-23 condition.

[0150] Such a method can comprise administering an effective amount of a composition or a
20 pharmaceutical composition comprising at least one antibody or specified portion or variant to
a cell, tissue, organ, animal or patient in need of such modulation, treatment, alleviation,
prevention, or reduction in symptoms, effects or mechanisms. The effective amount can
comprise an amount of about 0.001 to 500 mg/kg per single or multiple administration, or to
achieve a serum concentration of 0.01-5000 pg/ml serum concentration per single or multiple
25  administration, or any effective range or value therein, as done and determined using known

methods, as described herein or known in the relevant arts.

[0151] Antibodies that are specific for the IL-12p40 subunit can be raised against an
appropriate immunogenic antigen, such as isolated I1.-12p40, TL-12 or IL.-23 protein or a
portion thereof (including synthetic molecules, such as synthetic peptides). Preparation of
30 immunogenic antigens and monoclonal antibody production can be performed using any
suitable technique. A variety of methods have been described (see e.g., Kohler et al. 1975
Nature 256 495-7 and Kohler et al. 1976 Eur J Immunol 6 511-9; Galfre et al. 1977 Nature
266 550-2; Koprowski et al., U.S. Pat. No. 4,172,124; Harlow, E. and D. Lane, 1988, Using
Antibodies: A Laboratory Manual , Cold Spring Harbor Laboratory: Cold Spring Harbor,
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SEQ 1D NG %?IA or RNA, hnRNA, mRNA, tRNA, single, double or triple stranded, hybridised. and the

like or any combination thereof. See, e.g., Ausubel, supra, and Colligan, Immunology, supra,

chapter 2, each entirely incorporated herein by reference.

[0152] Antibody producing cells can be obtained from the peripheral blood or, preferably,
20  the spleen or lymph nodes, of humans or other suitable animals that have been immunised
with the antigen of interest. Any other suitable host cell can also be used for expressing
heterologous or endogenous nucleic acid encoding an antibody, specified fragment or variant
thereof, of the present invention. The fused cells (hybridomas) or recombinant cells can be
isolated using selective culture conditions or other suitable known methods, and cloned by
25 limiting dilution or cell sorting, or other known methods. Cells which produce antibodies with

the desired specificity can be selected by a suitable assay (e.g., ELISA).

[0153] Other suitable methods of producing or isolating antibodies of the requisite
specificity can be used, including, but not limited to, methods that select recombinant
antibody from a peptide or protein library (e.g., but not limited to, a bacteriophage, ribosome,
30  oligonucleotide, RNA, cDNA, or the like, display library; e.g., as available from Cambridge
Antibody Technologies, Cambridgeshire, UK; MorphoSys, Martinsreid/Planegg, DE;
Biovation, Aberdeen, Scotland, UK; Biolnvent, Lund, Sweden; Dyax Corp., Enzon,
Affymax/Biosite; Xoma, Berkeley, Calif.; Ixsys. See, e.g., EP 368,684, PCT/GB91/01134;
PCT/GB92/01755; PCT/GB92/002240; PCT/GB92/00883; PCT/GB93/00605; U.S. Ser. No.
35 08/350260(May 12, 1994); PCT/GB94/01422; PCT/GB94/02662; PCT/GB97/01835;
(CAT/MRC); WO90/14443; W0O90/14424; WO90/14430; PCT/US594/1234; W(092/18619;
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102 SEQ ID NO 269 SEQ ID NGO 7 SEQ ID NO 336 20 SEQ I D NO 103 SEQ I D NG
270 SEQID NO 7 SEQ ID NO 336 21 SEQ IDBSNO 104 SEQ ID NO 271 SEQ ID NO
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336 31 SEQ | Bvd&/086; SEQphPWEIe/ 13783, SR 7VI3NQM QVUDSN@27339 32 SEQ
000, 197 SRR et Bt S B Bpstid o e 1o
SEQ ID NO 2 ég’BN Rg%% 7 'SEQ I D NO!
273 SEQ | D NECTIGS) 1412689 @ fivmax 3 XOBHOSEQEPE7NEYS: £ 5@@@ P@m@ ERZAH BEQ | D
NO 171 SEQ IHOTNGX9 1304 B@xsSHE(drstacNicall) enS@d pop el 01dpf &b d. PatNss, 171 SEQ
ID NO 34Q 3% 9564 B A 019% 158K, 5 R1NR3, 2431514, 5,976,862, WO 86/05803, EP 590
689 (Ixsys, now Applied Molecular Evolution (AME), each entirely incorporated herein by
reference) or that rely upon immunisation of transgenic animals (e.g., SCID mice, Nguyen et
al. 1997 Microbiol Immunol 41 901-7; Sandhu et al. 1996 Crit Rev Biotechnol 16 95-118;
each entirely incorporated by reference as well as related patents and applications) that are
10 capable of producing a repertoire of human antibodies, as known in the art and/or as described
herein. Such techniques, include, but are not limited to, ribosome display (Hanes et al. 1997
Proc Natl Acad Sci U S A 94 4937-42; Hanes et al. 1998 Proc Natl Acad Sci U S A 95 14130-
5); single cell antibody producing technologies (e.g., selected lymphocyte antibody method
(“SLAM”) U.S. Pat. No. 5,627,052,Wen et al. 1987 Eur J Immunol 17 887-92; Babcook et al.
15 1996 Proc Natl Acad Sci U S A 93 7843-8); gel microdroplet and flow cytometry (Powell et
al. 1990 Biotechnology (N Y) 8 333-7); One Cell Systems, Cambridge, Mass.; (Gray et al.
1995 J Immunol Methods 182 155-63;Kenney et al. 1995 Biotechnology (N Y) 13 787-90);
B-cell selection (Steenbakkers et al. 1994 Mol Biol Rep 19 125-34; Jonak et al., Progress
Biotech, Vol. 5, In Vitro Immunization in Hybridoma Technology, Borrebaeck, ed., Elsevier
20 Science Publishers B.V., Amsterdam, Netherlands (1988), each of which is entirely

incorporated herein by reference).

[0154] For in vivo use of antibodies in humans, it may be preferable to use chimeric,
humanized, or human antibodies. A chimeric antibody is a molecule in which different
portions of the antibody are derived from different animal species, such as antibodies having a

25  variable region derived from a murine monoclonal antibody and a human immunoglobulin
constant region. Methods for producing chimeric antibodies are known in the art. See e.g.,
Morrison (1985); Oi (1986); Gillies (1989); U.S. Pat. Nos. 5,807,715; 4,816,567; and
4,816,397.

[0155] Included within the scope of the invention, and useful in practicing the methods of

30 the invention, are de-immunized antibodies that have sequence variations produced using
methods described in, for example, Patent Publication Nos. EP 0983303A1, WO 2000/34317,
and WO 98/52976.

[0156] Another approach included within the scope of the invention in order to minimize the
immunogenic and allergic responses intrinsic to mouse or other non-human monoclonal

35  antibodies and thus to increase the efficacy and safety of the administered antibodies, is
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an antigen-binding site are determined primarily by the structure and relative disposition of

the heavy and light chain CDR sets within the antigen-binding surface (Davies (1990)). Thus,

antigen-binding specificity can be preserved in a humanized antibody only wherein the CDR

structures, their interaction with each other, and their interaction with the rest of the V region

10 domains are carefully maintained. By using veneering techniques, exterior (e.g. solvent
accessible) framework region residues, which are readily encountered by the immune system,
are selectively replaced with human residues to provide a hybrid molecule that comprises

either a weakly immunogenic, or substantially non-immunogenic, veneered surface.

[0157] The scope of the present invention also extends to humanized anti-1L-12/1L-23
15  antibodies. By "humanized" is intended forms of anti-IL-12/IL-23 antibodies that contain
minimal sequence derived from non-human immunoglobulin sequences. For the most part,
humanized antibodies are human immunoglobulins (recipient antibody) in which residues
from a hypervariable region (also known as complementarity determining region or CDR) of
the recipient are replaced by residues from a hypervariable region of a non-human species
20 (donor antibody) such as mouse, rat, rabbit, or nonhuman primate having the desired

specificity, affinity, and capacity.

[0158] Humanized antibodies within the scope, and suitable for use in the methods, of the
present invention may, for example, have binding characteristics similar to those exhibited by
non-humanized antibodies, such as, for example the PMA204 monoclonal antibody described

25  herein.

[0159] Humanization can be essentially performed following the method of Winter and co-
workers (Jones (1986); Riechmann (1988); Verhoeyen (1988)), by substituting rodent or
mutant rodent CDRs or CDR sequences for the corresponding sequences of a human
antibody. See also U.S. Pat. Nos. 5,225,539; 5,585,089; 5,693,761; 5,693,762; and 5,859,205.

30 [0160] Antibodies can be humanized using a variety of techniques known in the art
including, for example, CDR-grafting (EP 239400; PCT publication WO 91/09967; U.S. Pat.
Nos. 5,225,539; 5,530,101; and 5,585,089), veneering or resurfacing (EP 592106; EP 519596;
Padlan (1991); Studnicka (1994); Roguska (1994)), and chain shuffling (U.S. Pat. No.
5.565,332).
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S [0162] “Superhumanization” is a humanization approach where the CDRs conferring
antigen specificity (*donor’) are grafted to human germline framework sequences (*acceptor’)
that are known to be expressed with human CDRs that are structurally identical or similar to
the ‘donor’ CDRs (Tan 2002, see also International Publication No. WO 2004/006955 ). By
using frameworks encoded by human genomic V gene sequences, rather than sequences that

10 can include somatic mutations, this approach has enhanced potential for reduced
immunogenicity. By emphasizing the structural homologies between donor and acceptor

CDRs, this approach also has enhanced potential for affinity retention.

[0163] Furthermore, humanized antibodies may comprise residues that are not found in the
recipient antibody or in the donor antibody. These modifications are made to further refine

15  antibody performance (e.g., to obtain desired affinity). In general, the humanized antibody
will comprise substantially all of at least one, and typically two, variable domains, in which
all or substantially all of the hypervariable regions correspond to those of a non-human

immunoglobulin and all or substantially all of the framework regions are those of a human

immunoglobulin sequence.

20  [0164] The humanized antibody optionally also will comprise at least a portion of an
immunoglobulin constant region (Fc), typically that of a human immunoglobulin. For further
details see Jones (1986); Riechmann (1988); and Presta {1992). Accordingly, such
"humanized" antibodies may include antibodies wherein substantially less than an intact
human variable domain has been substituted by the corresponding sequence from a non-

25  human species. In practice, humanized antibodies are typically human antibodies in which
some CDR residues and possibly some framework residues are substituted by residues from
analogous sites in rodent antibodies. See, for example, U.S. Pat. Nos. 5,225,539; 5,585,089,
5,693,761; 5,693,762; 5.859,205. See also U.S. Pat. No. 6,180,370, and International
Publication No. WO 2001/27160 where humanized antibodies and techniques for producing

30  humanized antibodies having improved affinity for a predetermined antigen are disclosed.

[0165] Human antibodies can be made by a variety of methods known in the art including
phage display methods described above using antibody libraries derived from human
immunoglobulin sequences. See also, U.S. Pat. Nos. 4,444,887 and 4,716,111; and PCT
publications WO 98/46645, WO 98/50433, WO 98/24893, WO 98/16654, WO 96/34096, WO
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5  human antibody recognizing the same epitope (Jespers (1988)).

{0167} Human antibodies can also be produced using transgenic animals which are
incapable of expressing functional endogenous immunoglobulins, but which can express
human immunoglobulin genes. For example, the human heavy and light chain
immunoglobulin gene complexes may be introduced randomly or by homologous

10 recombination into mouse embryonic stem cells. Alternatively, the human variable region,
constant region, and diversity region may be introduced into mouse embryonic stem cells in

addition to the human heavy and light chain genes.

[0168] For an overview of this technology for producing human antibodies, see Lonberg and
Huszar (1995). For a detailed discussion of this technology for producing human antibodies

15 and human monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European Patent
No. 0598877; U.S. Pat. Nos. 5,413,923; 5,625,126; 5,633,425; 5,569,825; 5,661,016;
5,545,806; 5,814,318; 5,885,793; 5,916,771; 5,939,598; 6,075,181; and 6,114,598.

[0169] The choice of human variable domains, both light and heavy, to be used in making

20  the humanised antibodies can be used to reduce antigenicity. According to the so-called “best-
fit” method, the sequence of the variable domain of a rodent antibody is screened against the
entire library of known human variable-domain sequences. The human sequence that is
closest to that of the rodent is then accepted as the human framework (FR) for the humanised
antibody (Chothia and Lesk 1987 J Mol Biol 196 901-17; Sims et al. 1993 J Immunol 151

25  2296-308, each of which is entirely incorporated herein by reference). Another method uses a
particular framework derived from the consensus sequence of all human antibodies of a
particular subgroup of light or heavy chains. The same framework can be used for several
different humanised antibodies (Carter et al. 1992 Proc Natl Acad Sci U S A 89 4285-9;
Presta et al. 1993 J Immunol 151 2623-32, each of which is entirely incorporated herein by

30 reference).

[0170] Antibodies can also optionally be humanised with retention of high affinity for the
antigen and other favorable biological properties. To achieve this goal, according to a
preferred method, humanised antibodies are prepared by a process of analysis of the parental

sequences and various conceptual humanised products using three-dimensional models of the
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i.e., the analysis of residues that influence the ability of the candidate immunoglobulin to bind

its antigen. In this way, FR residues can be selected and combined from the consensus and

import sequences so that the desired antibody characteristic, such as increased affinity for the

target antigen(s), is achieved. In general, the CDR residues are directly and most substantially

10 involved in influencing antigen binding.

[0171] Human antibodies, particulary human monoclonal antibodies, can be made by the

hybridoma method. Human myeloma and mouse-human heteromyeloma cell lines for the

production of human monoclonal antibodies have been described, for example, by Kozbor, J.

Immunol. 133:3001 (1984); Brodeur et al., Monoclonal Antibody Production Techniques and
I5  Applications, pp. 51-63 (Marcel Dekker, Inc., New York, 1987); and Boerner et al., J.

Immunol. 147:86 (1991), each of which is entirely incorporated herein by reference.

[0172] Alternatively, phage display technology, in addition to that presented above, can be
used to produce human antibodies and antibody fragments in vitro, from immunoglobulin
variable (V) domain gene repertoires from unimmunised donors. According to one non-

20 limiting example of this technique, antibody V domain genes are cloned in-frame into either a
major or minor coat protein gene of a filamentous bacteriophage, such as M13 or fd, and
displayed as functional antibody fragments on the surface of the phage particle. Because the
filamentous particle contains a single-stranded DNA copy of the phage genome, selections
based on the functional properties of the antibody also result in selection of the gene encoding

25  the antibody exhibiting those properties. Thus, the phage mimics some of the properties of the
B-cell. Phage display can be performed in a variety of formats; for their review see, Johnson
1993 Current Opinions in Structural Biology 3 564-571, each of which is entirely

incorporated herein by reference.

[0173] Several sources of V-gene segments can be used for phage display. Clackson ef al.
30 (Clackson et al. 1991 Nature 352 624-8) isolated a diverse array of anti-oxazolone antibodies

from a small random combinatorial library of V genes derived from the spleens of immunised

mice. A repertoire of V genes from unimmunised human donors can be constructed and

antibodies to a diverse array of antigens (including self-antigens) can be isolated essentially

following the techniques described by Marks et al. 1991 J Mol Biol 222 581-97, or Griffiths
35  etal. 1993 Embo J 12 725-34, each of which is entirely incorporated herein by reference.
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10 779-83). In this method, the affinity of “primary” human antibodies obtained by phage

display can be improved by sequentially replacing the heavy and light chain V region genes

with repertoires of naturally occurring variants (repertoires) of V domain genes obtained from

unimmunised donors. This technique allows the production of antibodies and antibody

10 fragments with affinities in the nM range.

[0175] A strategy for making very large phage antibody repertoires has been described by
Waterhouse e/ al (Waterhouse et al. 1993 Nucleic Acids Res 21 2265-6). Gene shuffling can
also be used to derive human antibodies from rodent antibodies, where the human antibody
has similar affinities and specificities to the starting rodent antibody. According to this

15 method, which is also referred to as “epitope imprinting,” the heavy or light chain V domain
gene of rodent antibodies obtained by phage display technique is replaced with a repertoire of
human V domain genes, creating rodent-human chimeras. Selection with antigen results in
isolation of human variable domains capable of restoring a functional antigen-binding site, i.e.
the epitope governs (imprints) the choice of partner. When the process is repeated in order to

20  replace the remaining rodent V domain, a human antibody is obtained (see PCT WO
93/06213). Unlike traditional humanisation of rodent antibodies by CDR grafting, this
technique provides completely human antibodies, which have no framework or CDR residues

of rodent origin.

[0176] Bispecific antibodies can also be used that are monoclonal, preferably human or

25  humanised, antibodies that have binding specificities for at least two different antigens. In the
present case, one of the binding specificities is for at least one IL-12 and/or IL-23 protein; the
other one is for any other antigen. For example, bispecific antibodies specifically binding an
IL-12/23 protein and at least one neurotrophic factor, or two different types of IL-12/23

polypeptides are within the scope of the present invention.

30 [0177] Methods for making bispecific antibodies are known in the art. Traditionally, the
recombinant production of bispecific antibodies is based on the co-expression of two
immunoglobulin heavy chain-light chain pairs, where the two heavy chains have different
specificities (Milstein et al. 1983 Nature 305 537-40). Because of the random assortment of
immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a potential

35  mixture of 10 different antibody molecules, of which only one has the correct bispecific
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5 [0178] According to a different and more preferred approach, antibody-variable domains
with the desired binding specificities (antibody-antigen combining sites) are fused to
immunoglobulin constant-domain sequences. The fusion preferably is with an
immunoglobulin heavy-chain constant domain, comprising at least part of the hinge, the
second heavy chain constant region (Cy2), and the third heavy chain constant region (Cy3). It

10 is preferred to have the first heavy-chain constant region (Cyl), containing the site necessary
for light-chain binding, present in at least one of the fusions. DNA encoding the
immunoglobulin heavy chain fusions and, if desired, the immunoglobulin light chain, are
inserted into separate expression vectors, and are co-transfected into a suitable host organism.
This provides for great flexibility in adjusting the mutual proportions of the three polypeptide

15  fragments in embodiments when unequal ratios of the three polypeptide chains used in the
construction provide the optimum yields. It is, however, possible to insert the coding
sequences for two or all three polypeptide chains in one expression vector when the
production of at least two polypeptide chains in equal ratios results in high yields or when the
ratios are of no particular significance. In a preferred embodiment of this approach, the

20  bispecific antibodies are composed of a hybrid immunoglobulin heavy chain with a first
binding specificity in one arm, and a hybrid immunoglobulin heavy chain-light chain pair
(providing a second binding specificity) in the other arm. This asymmetric structure facilitates
the separation of the desired bispecific compound from unwanted immunoglobulin chain
combinations, as the presence of an immunoglobulin light chain in only one half of the

25  bispecific molecule provides for a facile way of separation. For further details of generating

bispecific antibodies, see, for example Suresh et al. 1986 Methods Enzymol 121 210-28.

[0179] Antibodies are bifunctional molecules, the N-terminal variable segments from the
heavy and light chains associate together in a specific manner to generate a three-dimensional
structure with affinity for a particular epitope on the surface of an antigen. The constant

30  region segments are responsible for prolonged serum half-life and the effector functions of the
antibody and relate to complement binding, stimulation of phagocytosis, antibody-dependent
cellular cytotoxicity (ADCC) and triggering of granulocyte granule release. It could be
envisioned that an anti-IL-12/23 antibody would be capable of performing effector functions
like ADCC or CDC (complement direted cytotoxicity). This is due to the discovery that IL-12

35  could exist as a membrane bound form (Quinones et al. 2000 J Exp Med 192 507-16) to
which an antibody could bind and recruit effector cells. Alternatively, the present antibody
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5  complement-dependent cytotoxicity, serum half-life, biodistribution and binding to Fc
receptors. This modulation can be achieved by protein engineering, glycoengineering or
chemical methods. Depending on the therapeutic application and the desired level of effector
activity required, it could be advantageous to either increase or decrease any of these
activities. For a review of the current methods of Fc enhancement see Carter 2006 Nat Rev
16 Immunol 6 343-57; Presta 2000 Adv Drug Deliv Rev 58 640-56. Such enhancements could
include mutation of the Fc portion of an antibody to determine mutants with increased affinity
for Fc receptors (Shields et al. 2001 J Biol Chem 276 6591-604; Lazar et al. 2006 Proc Natl
Acad Sci U S A 103 4005-10) and tailoring of the glycan structure through expression of
antibodies in cells with engineered glycosylation profiles (Yamane-Ohnuki et al. 2004

15  Biotechnol Bioeng 87 614-22; Li et al. 2006 Nat Biotechnol 24 210-5; Schuster et al. 2007
Biotechnol J 2 70G-8).

[0181] A number of methods for modulating antibody serum half-life and biodistribution are
based on modifying the interaction between antibody and the neonatal Fc receptor (FcRn), a
receptor with a key role in protecting IgG from catabolism, and maintaining high serum

20 antibody concentration. Dall’ Acqua et al (2002) describe substitutions in the Fc region of
IgG1 that enhance binding affinity to FcRun, thereby increasing serum half-life, and further
demonstrate enhanced bioavailability and modulation of ADCC activity with triple
substitution of M252Y/S254T/T256E (Dall’ Acqua 2006). See also U.S Pat. Nos 6,277,375;
6,821,505; and 7,083,784. Hinton et al (2004, 2005) have described constant domain amino

25  acid substitutions at positions 250 and 428§ that confer increased in vivo half-life. See also
U.S Pat. No 7,217,797. Petkova et al (2006) have described constant domain amino acid
substitutions at positions 307, 380 and 434 that confer increased in vivo half-life. See also
Shields et al (2001) and WO 2000/42072. Other examples of constant domain amino acid
substitutions which modulate binding to Fc receptors and subsequent function mediated by

30  these receptors, including FcRn binding and serum half-life, are described in U.S Pat.
Application Nos 20090142340; 20090068175; and 20090092599.

[0182] The glycans linked to antibody molecules are known to influence interactions of
antibody with Fc receptors and glycan receptors and thereby influence antibody activity,
including serum half-life (Kaneko Y et al, 2006; Jones AJ et al, 2007; Kanda Y et al, 2007).

35  Hence, certain glycoforms that modulate desired antibody activities can confer therapeutic
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immortalised using suitable methods, such as the methods described herein.

25 [0186] Transgenic mice that can produce a repertoire of human antibodies that bind to
human antigens can be produced by known methods (e.g., but not limited to, U.S. Pat. Nos.
5,770,428, 5,569,825, 5,545,806, 5,625,126, 5,625,825, 5,633,425, 5,661,016 and 5,789,650
issued to Lonberg et al.; Jakobovits et al. WO 98/50433, Jakobovits et al. WO 98/24893,
Lonberg et al. WO 98/24884, Lonberg et al. WO 97/13852, Lonberg et al. WO 94/25585,

30 Kucherlapate et al. WO 96/34096, Kucherlapate et al. EP 0463 151 B1, Kucherlapate et al. EP
0710 719 A1, Surani et al. U.S. Pat. No. 5,545,807, Bruggemann et al. WO 90/04036,
Bruggemann et al. EP 0438 474 B1, Lonberg et al. EP 0814 259 A2, Lonberg et al. GB 2 272
440 A, Taylor, Carmack et al. 1992 Nucleic Acids Res 20 6287-95; Tuaillon et al. 1993 Proc
Natl Acad Sci U S A 90 3720-4; Green et al. 1994 Nat Genet 7 13-21; Lonberg et al. 1994
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(35MM sodi umaealk BRRIGbedR PIMW medi PiBIBMAL Rgerwoa RoRAL @bt/ KRded, wpd coat ed
onto a 96 well plate (NuncTM Maxisoi.pTM overnight at 4C. The plate was
then washed three tines with wash buffer (0.01M PBS pH 7.2, 0.05% Tween- 20)
and then three times with 0.01M PBS pH 7.2. The wells were then bl ocked by
addi ng 200111 of bl ocking buffer (1% wv BSAin 0.01 MPBS pH 7.2) to each
wel | and incubating the plate at 25C for 1 hour. The anti body was 10
diluted in antibody diluent (1% w v BSA, 0.05% Tween-20 in 0.01M PBS pH
7.2) sufficient to generate a titration curve. The wells were incubated
with the antibody for 1 hour at 25C. The plate was then washed as

pr eV| ousl y descrl bed Goat anti - human | rrrrunogl obuI [ n G (H+L) ant| body HRP

o, o, A NSNS " o,



added to each well and the colour allowed to develop for 5 mnutes. 100 pl
of 1M HCl was added to term nate the col our devel opnent reaction and

absor bance was determ ned at 450 nm (ref. 620 nn). [0330] This assay was

al so perfornmed as descri bed above for the I1L-23/1L-23R neutralization
5assay but wth the following alterations: IL-23/Fc Chinmera (R&D Systens())
was replaced with internal produced IL-23R-H' S, dervied from HEK-293E cel | s
and purified using affinity chromatograply. The plate was washed three
times with wash buffer w thout extra PBS washes. |L-23 (EbioscienceTM was
replaced by Biloossyhatwd B3l082R. Okl 88€e RG@diYatink libdBesilPedidb L€l adpeets

SOng/ mL i nst ;%gitg i 39 ?%{1{@&1 lych%H !n@ g%am% naHtergét}%odI%%e V}%TIZP%&\M hg)hcatlon

anti body/ I L-
bi ot i nyl>/at ed I‘éﬁt‘f"%fﬁéﬁﬁ WQQZ/é‘f%?%éW%@”%ée%fetabo tthe: RaeINos. 586084 of
1: 1000 St r eptaad b.diH7d4RRplidy diggddy) jorankas, ve@pl, aciedrebyingd QBuile @hnikr&0QQivailable

Streptavi @' n ﬁldﬁauél'sl HEEIALSqE E‘ g)(Call:L uéal-IEIYBa ﬁ@%ﬁﬁaﬁé’%% Tegﬁ'no(l(éﬁmd( D)

was repI ace St rat ut | I g our was
vas bl aced o A0 B oISl BTl 0o A 41 662?%% i

Bi ndi ng Expersi4®At& 5151L8.88Y. 33306Hpe 65, 130n5. B3, BA. §.0F30D. FAR204, aorigeNe02 was
diluted to 1gnt@ ols. iphk R8¢ BOPRUL®, €283 19205 buf o 5 § 351 84 e!d% Q%bg@t e, 15

nmM sodi um hydgy o oa

oo M FaO850 35 A 8 P B e AR SBRL OB YRR ML kPRl B 11 e
with 20 Wash Clﬁulbﬂ@e Anitpd il eBgolpgesy US. Py Us%wle”éh agggned oOengeiachy Hree ti nes
with 0.01M PB&. pbk. 3,628,900 6,59&898S 5985, 895t 1698, 48508 kEchobys, caddiinchsA@Rp 1o of

bl ocki ng buf f {na(éo'ﬁyy(n m? CAIt"g]le Q%N”(MOF ?ﬁbqg%( é)r tchh%@ a\é\@\lelpﬁ@ffg and

i ncubating t )r ot ec

( Ebi osci ence?N)B C@G‘a%‘s Hrfqlﬂtféﬂmtp&‘a@d%‘ﬁ}“M l?fFFe‘&‘i‘Ftl body di luent (1% w v BSA,

0. 05% Tween-20 in 0.01M PBS pH 7.2) and 100pl added to each well foll owed
by i ncubati o188k ~2Bhodies, speciisCportprs apd zarenipdheraohefitheprsivatingntipr eapiabbas| y
descri beds Se& p@parétBbyf prbaginght 16bsi 8 Snt@ody, hpedma@eﬁlioh bmnaﬁttth@&ﬁiiemdmr e
perfor med anﬂu&«gp g‘c%‘ci"&oe%ggsogné Qm%gﬁ Qr %Jnlnals ﬁ?&s Fﬁ%at?t WS, h%PSQSC §1pete{))a%1d ns ver e

sufficient to “for 1
hour at 25C ahfa ﬂtﬁh@ﬁd%éélrfédn&@d&éssewftfé@%%wldagw th@e%&m ﬁlﬁ‘tl by Pieh

i mrunogl obul ajimalSc{iAe: Bpedidfusiay kidRR rahjdigaeee. . Siugnadialidd ioc b(S. PataNosl: 2000
in antibody 9'8&‘71@%‘ 5‘@@@99"5@@7§@l639§@@ﬁt5 bornd. ?@M@'ik&%s@%b@&d&ﬁmﬁf ter

i ncubat i §8 C for hour the at'e was washed again as previous

descri be FBrenWS]rys‘%COr‘%%‘it eb‘“‘é‘? ‘E)’S(lle &S€% (HRP) - | abel | ed detection reagents,
enzymati c reactions were developed in the dark with 100 pl/wel |

t et r amet hyl bEH291di Maibedigsnengeifiyd pubiar nad wariants thseaf elehprrpgnuipentiqtheanr eact i on
was stopped wddittondiBOberepafed Lisivk Hdasedhd ahiited @ pt dpedfiedifsdntoy vireasshcedingt 450

nm (ref. 62Onw‘&c amdjdt\%ém%%? tlgﬁb@ﬁIt Bltahtg Qﬂ(ﬁ%l%[g%? kﬂﬁtsc%hsp & % %h%hda‘h&uxg@trom) vas
i mobi lized on 000

humani zed anf® B‘G&y“%%e agd agpwﬁbhthms)soqwf( Eh FRIDPEIRT APEY AR P HEH VivifiEct ed
for 1m n2at tefeblOwthegiiant pdrts 20 indellnguttnrefi khefeZroor. Ak h n@8liméimg theupld, npegted over

the surface @@améleug!srgleprles@mtl%%oﬁbﬁl% pldz@lﬁg 1Ble @eehls@e/essﬁh?u% t@Phobibé 2.
Muri ne anti bod

?Vﬁ ? Pln |jected at ﬂ%n(]&lfbp BS-t §1n at flow
rate of 20 ufPH"R.° &H‘P 1BiE Py Oﬁ""%i’eh“ﬁ“ls 2O TP s %pr P Wit h

HBS- P, and i FPRM§iughlopidicrehiol lemenet 240yl lagd reéﬂmraeﬁeféltewhtethBSOleeeical o)
performed. AnhizeRdva b¥&aSis&hd sk frads ethidni200 @oféﬁmaf@I;mﬁd;icrialipibdm&c@lhedeh;aziZh or

| L-23 or,the rd ntd.kod te bi nding. to.the
Pr ot ei n %\(S Sullgllg?lj)mczﬂ%itg sl%gulyalf\zl\@ B t%gs% plo%u%eﬁ ?t%gl gcfo?n"l!)%na t sgﬂ? 1ps % punhecr|
expressi ng t fign pEupbRyrceh §Fh cEdBRaFt arh1é?9%ﬁ4dh Exadied Béd dork hcet 'omnd pﬂéelwfas 1

was back tr atiel dteeth. iAmtibodNA GelioRaeg odteCin 1veE em@ptsi frinz eshs fcaic prammal i an
cel | expression ihgidi% t%ﬂeo%e&%a sta&%%aoé&gy B2y L5z ) BRYO DY

assenbl y of onucl eot | sequence

et c
encodi ng | L- ?L%%tl} 4 &°f E‘E‘Ef b gird dhereiy- &“ﬁé%ﬁ?aﬁﬁb%ﬂd‘af‘%‘%‘ﬂyfﬁi‘?sé‘ar?ﬁ‘lﬂr ned
into Top3l0 chetwilbpbicy cemnpetyemtdified npos prowelabts andPhas i dndDhiad watigenecover ed
fromcell cubihdihEarkigityhdain Bk SReReSR, RS HI M%Imt%bm ehfInAGENOIC (SRbster,
l'inearized by restriction enzyme digest with Seal (Pronega0). Plasmds were
transfected into Jurkat 6E cells (ATCC) and surface expression determ ned
by staining with anti-receptor chain antibodies to |ILI2R131 (R& Systens())
20Det ection of 1L-12p40, IL-12 and I1L-23 binding to an IL-12R131 expressed
cell Iine [0334] FLAG tagged IL-12 or H S-tagged IL-23 or |L-12p40 was
co-incubated with IL-12- Rf31l-expressing cells (106/nml) at concentrations
rangi ng from 1000 to .01 ng/m by serial half log dilution for 2hours at
37C. Binding of cytokine to cells was detected with phycoerythrinconjugated
nouse ant| - 6le S tag ant| body (Abeam()) or FI TC— COI’]] ugat ed ant| - FLAG 25

. - ~ a Y



[ 0344] Hi gh-throughput SPR screeni ng was conducted using a Bl Acore A100

bi osensor (CGE Healthcare). Approximately 10 000 RU of the proprietary

FLAG specific capture nolecule 20 was i mobilized on a CM5 Series S Sensor
chi p, using standard am ne coupling chem stry on Spots 1 & 5 (outer spots)
and 3,000RU to Spots 2 & 4 (inner spots) in each of the four flow cells of
the Bl Acore A100 Bi osensor. The running buffer used was HBS-EP+ (Bl Acore)
and all interactions neasured at 25C. Crude periplasm c preparations of
FLAG t agged scFvs (prepared as described in the previous paragraph), were

di l uted two-fjedid:di moowemtdaano@mbﬁe@ 8 PRRf iiBokiapipdkiti oaﬂionaaﬁd Pafat e of

Sul/mn for 0 uter spot.s) n _ianer spots)
of tagged scarug SERFH i erear Fatadeh TRl Mtenn it Ao 1P

was passed oePWmMpthegsoes absp. fagiwflmlfrmﬁqaév@ﬂ%moghem $ﬁ§|ﬁl%é§&éw Ma calf | ow
rate of 3Qul /199N Tieads Bidechaelc 3and-7¢Ms e04] @05 BRAntMRsibloned4 -6 anPREr&ee:.
Cener at ed Se'&g&f t%@lﬁge thr ﬁthé %&Eg&ﬁ&%&g%ﬂa CQI%oM&H%Qﬁnbggfé%%e 3 of each

flow cell, fitt mui r uatiron wt e,toIocaI
to account fdme %W?‘ﬁ@ofldi‘egla}‘f‘&“ﬂe%md mpap [T biat witlea s range okftigifes
val ues. [ 0345%} pithecdanizdimomat kest SRRnsibodyefithegrepen ovssionasn usedallydisiel ect

potential inmprQyed. @/M%E}ﬁhwﬂﬁﬁm'ﬁﬁmﬁsexaﬁwble a%bo%?@;ﬁh Bn'x“tﬂﬂu\{ﬁaqqﬁhzé@FV Was
conpared to the val cl uded

i LRGBS e oS Mt s T e
on each pl at AR EE 88? e ﬂﬁeﬁ‘ Olﬂd t Waepéf‘te‘f’ és‘i" a1 Weqim °fol d
i nproved 10i . er 161»56We1ra)30tntr@aln9 9 fre agorngeolr valas thaessh) Sl ¥ 487 a 1f0t eifT T e any
i mproved bi nd@ke ol5AGR tRkeik. I’Ifheeffmay blad%cﬁty\wan 40085 ySUPM dnti@bh h@be &Mneeauence

anal ysi s and TC%Q%GW%Staléh&s%n%tapgg‘l{l{a{)]te thefhod! I__(gfei fcﬁ‘ rg]xargl?plea Bl %ofigy e cr}c €A g arr I ed

forward for i-on. aracterlza{llon of
hi ghl y puri f Aetsdpgecsngl3asluntppenty igmgedeeywdd. W el FbrRaven Pregs Nevi ¢
char act er i zatyiocky NOf. ($38RY, Kuay i Jamit Bnhaehtgyf WeH. Bednemtany Chmpimyr Noo Yorie NdY spl ay
and screqpgi n@l@%)p%{d IHQHG& des%fé e%lthelewe[h@%@%ff@i SONSLE H%Emﬁﬂ&%% X gRJ'i't% its

rel evant scF vvas transforned in I nant Fvs were

then expr ess8HIPAPYIhE YA ?’FaaF‘ef)B?‘iebE%‘r‘?PW“@P@Wﬁg GOMNECr s to
an 0D600 of Oh@, mtdhermentsaCiffigtymnd benanggpresdnoprrandtdrs G. S KVKefKd BEG The

cells were haremiﬁﬂa&m&mﬁa&allséaggarubarbfaﬁﬁﬂooalﬁeldnﬁﬁdnm A8 CarldlzaCt i O was
extracted by os shoc nsky et al . (1986, Proc. Natl.

S
Acad. Sci., VoI aldésﬁ %ieét)su%l@i?e U%%Fg%m\/\@%f}emﬁurl fied fromthe periplasnic
fracti onqu5| Eﬂg | um of sepharose resin conjugated to an antibody
that speé?fi E3PHy I?Oé%%fb‘ﬁﬁc@é?s?c{dﬁ%‘ﬂ@“’ceéPW?\@I"WL%@“P&’@C“T%“%“FF AERSidpuri fi ed
protei n was owohkcéstoapasng m @ech raading fohe BRIOf o0l Withlong camdresuthinecteed to

gel {11 trati o 16hiauRtoas epslaxneos@eaﬁéd%%ero@laeqea%%e@iw ACHRE, ¢hoad biwar e)

equi | i brat ed P ei.n. fraction corres

ot o SR g e e Rl Bt R SRR RS ot  on (see
bel ow). | 034<7c]mnmmgtheeddlse Fggense fa as aisjbedy, erkcifigd porttibn Ri vagipiitghereof; and

char act ep zahic@it desd rﬂ@e@leBlvAmrcemiHQQl rﬁtleaeaasafuer(c%lﬂdaahmeaﬂf@ém from
Qggr?mlt f: %g% b O e% b tw mﬂsé’\g ¢ &b dé/oeﬁa-ﬁ%o?ﬂq%cdeﬁén% cg%a 3 etn‘ééa% aE")' ecul e
coupl i ng chelﬁit%PIWHPPPde|a@WseIé¢qd§wJ@Fne}ld@r erialowezl félealté?ftcewrﬁame\geneym F@ and
FC4) of the BwAtanrey TihQk: &8 P5@NE Sfould ba eoutidé fur Bae dilfell @f theise eb gea&atblB&hEm

(Bl Acore) angl,

T rer et at 1B o S Eyan WRane b ofl o7 e amet e RiRTRbRon o yuriays
FLAGtagé,ééd SRRV (orPEEH dty SR ST F et UPH: ¢ HE P év L AF g&rﬂa ih) were
25di | ut ed t ovati@ntnMeiimrludedimi thgprbghfieventiand captured on FC2 at a flow rate of
10 iul/mn in order to capture 50 RU of scFv (typically 60 sec was
sufficient t@1eApAYLRidakdSeleRY Rlclaf aciagged] S oFhk proff: @fvedidn AMhePmbAlee
stabilizati Oa{‘]mfgﬁfc' aggi ené%%g a raggl;ddg o}'s&)%glfng %Axéronzo:? watink gangﬁﬁéc%dbuq\ﬁg fOF Cl and

FC2 at a flowrate rations rangin fom

0.13 nM (usi gt t¢: Wé@ rereing fhe gmingrpcdsequenaenf an ayibgdy mrrteat by gl thsi ng a

t hree-f 03d dicHing s@peek forlth2B}ire ahliBod3@c @pd@ot theienk tHe@pdias sgotnat fooan was 180
sec and di Ssﬁﬁbé‘gyl 9&11%%%'61@%“@ eiIiQS md%ntﬂ(%@qﬁen&s hs'u&hzﬁﬁlﬁe &)Qﬂg‘g&fuél%lopn and
300 sec for all other concentrations in the series. The sensorpram data
fromFC2 was subtracted fromFC | and a buffer only control. The curves
were fitted using a 1:1 Langnuir equation to generate the kr,, kd and KD
val ues. 118 Conbination of nutations identified through ribosone display
and screening [0348] Additional scFv-80 variants were derived by conbining
the nmutations discovered through ribosone display and screening. It is
inportant to note that these nutation conbinations did not arise as a
result of one round of ribosone display, where the 5nmutagenesis level is
|ntr|n5|cally set to create one nutatlon (on average) per scFv ~sequence.

—yr o T 1 o



7 Where kd was neasured using purified, nononeric scFv proteins (see
TABLE 5). TABLE 11: Mutation weighting strategy for design of additional
scFv-80 variants. 5[0349] Nucl eoti de sequences encoding scFvs with the
conbi nati ons of the highest-weighted nutati ons were produced by
site-directed nutagenesis with scFv-80 as the tenplate, using a Qi kchange
Lightning kit (Stratagene(D) according to nanufacturer's instructions. The
mut agenesis prinmers used to add each spedi’fic nutation are |isted bel ow.
The full range of scFvs are listed in TABLE 4X with cross-references to

am no aci d sefreneessigniDedder SRULASH RPtidSRDh or without the aforementioned additional
Se?f?ggggggg;g‘%{lﬁsaet ?&1%%8‘%% %zﬁ?cgtcaa]n%%?g%te hsele&]/%bdﬂltlonal non-coding sequences,
Sense: 5' - ngd‘@éﬁd aipt é’gté@@ﬁwmgé’ and Sajeefeseqisweh as the transcribed, non-
5' - aact t eggggaadget egahadsege pigy 3roldvin urmdcaptic@NmREBAprocessing, including splicing
Sense >' - §9cCAYLAaLL a%ﬁtaltoﬁﬁ&&&%%ﬁ?lg’ llmtOlII%%ﬂldﬁlE ‘and stability of mRNA); an

5' -t agt eggt gaaggcyt agccgcet ggcce- 3 tion
20Sense: 5' - g@tHGYGY ‘a{]ééﬁ%lé‘f‘i?él?f“é guict e ptiieongt anipf jeidspiyigh as those that provide
S' - gat agt agt eddtigayygttgnages Jotg ge-s8juenct20cdding amattétolpor spaéfed portion or

Sense: 5' -t gt G&h Gt 3030 %@@%Qﬁgﬁg&%cfﬁ@% s%ch zﬁrg s‘e%ﬂcseeencodmc a peptide that

5' -gctgat gct ctaca
SSense s SgattRETECHARE0t Coa RUNBYGE S5k PrDahgaariant comprsing an
5' - gccgctifat gréibotyfregreggeganeftoagat c- 3' VL nutati on Q7R
Sense 5r-cct gt agagcct eccggagcat cagcat caa-3' Anti sense:
-t t gat get g@1931 etiggpyagy dtvettanpgg-i®s ist@jcd 3b0dic Nodsahdt habridive upddr rEesivever e

deS' gned to @ 1d%§§ééq\/coﬁ!ﬂﬁbrﬁ b él ﬁxﬁf&o&&:’eﬁc&a no] dn%&bo@lb@f e PR 1n9htbRO T

| nst ead, Othiﬁ ngg é |ntr }%Lg 1 rectl % ? génstruct t%% al ready
carri ed R43 any” @OYWJEWE‘VQ IMeRsEa ?FV&‘? 819 "and SEQ
| D NO 231) . givitlivina tublegsughpemkismesiah palvahgeitigesoForgsfyge.wotyhuaestidesi adn
conbi nat ijons HeQapdd: inkBhtonRAOEOGO to@ S %Qlafeooﬁﬁﬂfbﬂﬁ/ ﬂahrai—& tamiﬂenblh -cZodedinndi ng

of scFv-80 V%'&l:eléc‘)%e% 11‘%)182‘{1#; >f no%w St d{g'cl)dl%}elntcs) r1he Iﬁ nuc OUC%S aia ceno 1c ot c(]‘ﬁ\}ﬁ HB2151 E

coil cultures for medi um

t hr oughput SPRUgse] iydeied, @s elbéFGVWPleqTﬁéalVébéﬁBNﬁafmm sblpv@ wErEnEkipt essed
into the perhpllasmidngatyhen extracted and purified using an anti-FLAG
ant i body- sepharose col um as descri bed above. The scFv sanples were then

buf f er - exchangeaij 'Wéf&aﬁ?sthélcﬁblﬁ‘ﬂhﬁlaﬁmo@n eeiquewgo%%mmgtﬁ@quae&thcare) and

concentrated t tL T S mat e cted to
SPR anal 28 SPRPRIAS el el TP leodRuhitn Jabfo T Rbgt G R R RS o1 ned
heavy and ||ghgthemmehﬂtle@lpmélbweﬁecaaﬁarlyteeaseds@ mgreaseid rapresyptatioddlragy t o
t hat useﬂ f Okeqlidilcts. ChRbAGbETitZ Atih@Acyofybltighiol cPiditionk @€ nidalip, busee aﬁove)
except that I e c ei t her
TST0 or L. BeFLRE SRRl Gl SURERRCRL R ANEARLL i, el o 200

Pl asnon Res o?%%%ﬂ@@f%feﬁgené%p%@%ﬁﬁ%d gh ytgesenayepndifoiser aritoatly 2000 RU.
FCl was 0% ederaplbyedride stdpreotghdgitatthiéenarypesw seingcicy ddpditioxpeiowrselattsewer e run
In HBS-P bUflfl 1d£§BB)ot se%tlerﬁesf }laQWG a@&u‘lﬁ@fb sgqgeﬁctalxc{emltgiang&n@elem fo i - 19/ L of
ant i body mas q} ver - or p40 Peprotech) wer e
passed over ‘@QwﬁFpﬁ@?ogﬁ&e@fﬁ“ﬁt concentrations ranging from 66 nM
to 2 nM Regeneratlon of the surface was 5 perforned using 10nM G yci ne, pH
1.0. The sen¥d?Yr &ntiannly FohwHs mepeneidhis inyentign pallefepdmit eyt 2reioa oba f er only
control. Themmhmuessmﬁﬁ3dbbmmeduummmgm&d&ﬂgnhap@wumkerNa&xemw&emgemeeate
the kd, r}ﬁge&ﬂﬂeygﬁhlsﬁvjentﬁaﬂ Kl%?dcmc‘?elcf zicticI s%&e%éshha@cﬁf?be%tnglo@@&foﬁ hen 2.0

wher e pOSSIb % icacy Studies 10 invitro nmurjne I"'enocyt e
assay [ 0354] S%ﬂ%ﬂ b Mtlogffsb@lpgaueﬁeldﬁé?@ BB rRrHEbgd X?léﬁ?%f&soetgom%ens by
di srupti on andapas gicpgset noagivnaScet00d.. Awmubdlowvera; Reltizhl, ogds. cedhleptivebr e | ysed
by the wat erinf®RpIRed hdréln Whiddedche cell suspension was centrifuged and
resuspended in 9nl of sterile water. 1m of 10x PBS was then i mredi ately

50wt 2 0 i o8 PO B R PR SRY B ML BRREN To i On of

107 cells/m. Cells were plated out into 96-well flat-bottomtissue culture
plates at 106 cells/well in 1004 Concanavalin A and rhlL-23 was added to a
final concentration of 1p.g/nl and 25ng/ ml respectively. Test antibodies
were titrated across sanples. A typical assay had 3-5 biological replicates
per test antibody, and a starting test antibody concentration of
1-101..tg/ mL. Each 20assay plate contained replicate sanples that have Con
A + | L-23 but no antibody and Con A alone. Plates were incubated at 37C, 5%
CO? for 3 days then supernatants were collected for IL-17 ELISA. |L-17 was
assayed u5|ng an IL 17 ELISA k|t (R&D Systens()) as per nanufacturer S
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converted to mcrons using the scale on each image. In those instances
where the neasuring point intersected a region considered to be
non-representative of epidermal thickness such as a hair follicle or sweat
gl and the |l ocation of the neasuring point was adjusted to an adjacent
section of skin. Measurenents were done blinded by two i ndependent
observers. 10 Neutralization of seruminterferon-y (IFN--7) response to
chimeric IL-12 (1L-12) in normal inbred niSce Chineric |IL-12 [0360] Chineric
IL-12 was produced that contained human IL-12p40 and nurine |L-12p35 (SEQ
ID NO 63). T&@nmrnemhdahdaasb)tx§ﬁtkétrcaé&h,$ &0arkdNE)PuAfiGEBE SIRfiURNGe, opti ni zed,
15synt hesi zed a%g] tsub Iel%nf:aS Lo 19no ne f‘-'% vector. Chineric IL-12 was
expressed in PERTIGIE"EEP! 8 Bhd plﬁvrl?leé via H'S tag affinity purification
col umms. Re53§n5|veness of mouse T cells to the chineric |IL-12 was tested
invitro. 17k plheriyelsicsidy 2 EPRERN b @R T SAKECOVRIItgRt # n RPM

suppl ement ed pedybirldontié di-thid ptan inenand FAGXahpit.al midovionangsas eomppising ochormer i ¢,

(r:glc;) rertglt ggrstz 0%%&32ﬁucfe§§&@@ﬂ1d@1@ﬁ'&té" AJl152198 lhslenérgelnl(olflhgﬁiag{&m)d to DREIDREAIFS wer e
CRL1 S~ uat A P RRHE A R o e P 10y ik BN AR et 6 37 2

i nst ruct i ons.tra@itedarolynu¢lpotiflp ofyhs presgphiph entiof. Honehgaiplega hrpehystidiae matkeon from
nmouse spl enogyfuesce PuRideda EANEGEeRncEBAE BRI Beip@iising dlulEResth-idv@nd@s Thhact i ve

except at th h . £ t

ohi mor o 1 L P ika st RRRt nEkOr i il PR B ?%%{%@éei:s. ngl e
cel | susp&nsiteareeryies fakes gl é‘éaf‘@/@)‘rﬁxﬁ’ﬁtﬁﬁ@ %ﬂlpélé‘ﬁ@lq?f}d‘ﬁ?félﬁm?ﬁ%tﬂnﬁﬁ hassi ng
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in the art.

[0214] An antibody, specified portion or variant can be recovered and purified from

30  recombinant cell cultures by well-known methods, including, but not limited to, protein A
purification, ammonium sulfate or ethanol precipitation, acid extraction, anion or cation
exchange chromatography, phosphocellulose chromatography, hydrophobic interaction
chromatography, affinity chromatography, hydroxylapatite chromatography and lectin
chromatography. High performance liquid chromatography (“HPLC”) can also be employed

35  for purification. See e.g., Colligan, Current Protocols in Immunology, or Current Protocols in



5 US. Pat. No. 4,309,989 U.S. Pat. No. 4,767,402 WD 94/16970 WD 98/ 35888
U S. Pat. No. 4,668,218 10 EP 237507 WD 97/ 25086 WD 94/ 08552 U.S. Pat. No.
5,458, 135 WD 94/ 06498 15U.S. Pat. No. 5,404,871 WD 97/22376 U.S. Pat. No.
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5,871,753 U.S. Pat. No. 5,514,670 U S. Pat. No. 5,849,695 U.S. Pat. No.
5,814,599 U. S. Pat. No. 5,770,222 25 CLAIMS:- 1. An antibody conpri sing
an antigen binding domai n which binds to @&uman |IL-12 and human |L-23,
wherein the anti body binds human | L-12p40 existing as a nononer (human

Sl L-12p40) anghias saelht@mﬁﬁ MBley @Emm\l' by, $2pi807 2603, ewherRp®rsting cagtd body

inhibits the bﬁﬂ%xegnmo mgpg# L & C&Qrggnan | L- 12102 and human I'L-23 to
human | L- 23R “Bi ot Dt X e I'idi ng of human I L-12 or hunman |L-23
or human 1L-12p40 or hupman 1L-12p80 to human |L-12R131. 2. An anti body

as clai med i A9%Phj ftiboriss. wprceigd P?f&oraérﬂl VG esinb et e PREnt BYFPR eluge 10
human | L- 12 andfatly phvificeprdduet? rosiutth oarhe@ivhi syodisticoorpdurss, mgl modve@pyododrdi n
variabl e r5eg|b9'ﬂecbﬁ'3m£§g técnﬁql%@g'dﬁrh(\e%kﬁ%t@%Qt 1&1&@& @or ex%npl@‘r}eﬁmhﬁotﬂ&q}{arﬁs

claimed inclaim1, in wh ant| ndi'n

L2 15 and) or TREAL PSS e BERANPT BOUy SRRGPRIPHY e FRGHEREhBPAS0RY | abl o
regi on havi ngrackbrs dguatitody.opecBEQ ppmioNor variantk heAresemtnvbudy casbe| ai med in
claim1l in wiiehytha oamnlﬁathdy-otybmﬁteawlal RoddkIaBd @%fehmucﬂ &etﬂé’c@fl& havi ng

t he sequence ng\/l%l(l? many ?t%ﬁl%%\,\%maﬁua %L§ (m% %k sugia ]SGCQI%?Iﬁ @

anti body as inds to
human | L- 1@2p4€}4z @E@hebsmwﬂ Ghaptges 18sk? 2556 1230%29\@0&&&51 ﬁe@fvné&wﬁer $Pfy, an
ant i gen bi ndiChgptelo il aliahtohlylmdog®rated hateimety rbflere?3. (SEQ | D NO. 66), wherein
the |l evel of binding of the antibody to human IL-23 (SEQ ID NO 66) is

greater than[ehe] |'eivelo@ld Riivvdidaor @b pltetla@nt amédnb@%;me amlﬁlmbdy df‘@ﬁe%lf[e)865A
(SEQ I D NO anti body

bi nds human Pﬂ%iﬁm‘GHQ§CE§$%ﬁ%”myoneghﬁg%b%ﬁde?ﬁbqMQhﬁTeTﬁnﬂﬁTlmma as a
honodi ner (hdwsqdunq%@wmalﬁdm\&ﬁbrseliaﬁdph@emdi PHeRAYi WRGIBEA RO MO BRHEE ng of
human | L-132 terébfiman | L- 12Rf 32 and human | L- 23 to human | L-23R but does
not inhibit the binding of human IL-12 or human IL-23 or human | L-12p40 or

hunman | L- 12p§R1yp m&%@y the B3 lor agtlceﬁm)lr@mu' leQﬁWnt‘MHd@ BucANpL 1'2$Q591 Reifgavy

DR DreeERE BRSBTSyt S, M O

wherein: X3 &pe@hed\pompn @, vagant (lgeleq thgt pqmallu 01 peb;pabv sugstqmla]ém@qug@l@ys hi ch
conprises 3 lchghhe 6ibREBIGER g OMEASESc3E!1808 fabtdid Manthd:BPRITRAXANDIGESI NLH,

wh ;o4 = R
X7er:e| n, 26( %%%%éﬁ m,:%g?L lRto alr%%ﬁéb‘ffv\%s Zeétoi\égniﬁ %5?{13%@1& om,S OI‘
conprlses 3 Hea%va@ﬁaphmGEE@§@ﬁdéﬂ@é§“58?é@f@@“ﬁ?kﬁﬁmQWQHN”P@WW%lﬁ*uﬁﬂere|n
X1l = Mor L; hhﬁ&%&%&?%@ﬂﬁ%@w refisetd @i antiba@RataryinhHjt hﬁll’nal;SIL 12p40

HCDR3X3 KEL RYE%?%HI (W@ %rrﬁkrﬂ vel A& E%’eﬁgndeﬁ’ aant;J%y drout Q- 15 % |_fn@tlelrabfy by at @hst ybou?'nd 3

i ght chain S e e r 25X4
A Y L RS O e R S ASRh e ey ey 2

30LCDR3QQENS<>@M of te@ni@iody omeaﬁwwma or Yaripntionpribiskesnaa ThiABA dieely chai n

acceptor fraﬂ@wekt &@gg@pg%f%l I\%@ngggemgsh@negn%& SRSy s)& @gmoiss ER 1D

NO 202, SE D 2 S 206,
SEQ ID NO 2 bggbe PR AREP" %2"““ TR SEe) ﬁ%o‘iﬁo‘?e“f‘e% Poﬁ‘f“ AN a“a“ N?B‘b‘“’dy as
clained in cF%@ﬁ$90@ﬂm@ﬁabﬁﬂ@®UBﬁA@ﬁr@hqﬂﬁ%Iéﬁﬁﬁ@dﬁ%OWH?NH%WHQN@BW99|ses a
human | i ght eddpi & I&aERPIAT chhih ANRWE EbSBALENELanSBbB L eftcific® Porkibe ot

isti 3 I D NO
211 SEQ D NP4 SRS b 3 e TP S A R R Pl e
claimed in CL§4ﬁ£§°d£GéPbPﬁWQAWH”ﬂﬁf@Hh¥ﬁ@eéﬁiVﬁ%ﬁ?“ﬁ@??ﬁépy@éﬁﬁﬁF§@§can
anti body humanusaoceptronndenamewbnkammhomaconprisisgst latt dne Ashaoight Braanewor k

Regi on 10ani pg; m zﬁildiH‘QSé & Tt ions ak @anmxe asecfeg&m@d hé3@h ndf&¥hs &m@u @he
sel ected fronli conS|st|n ue. adj acent . to

are

ol ycosyl at i off AT N I R A O A

i nt eract®ng hﬁﬂhabh@hmeKgmHuﬁih1éﬁhMMnan | L-12, a residue capabl e of
interacting wwth a CDR a canonical residue, a contact residue between
heavy chain variable region and light chain variable region; a residue
within a Vernier zone and a residue in a region that overlaps 15 between a
Chot hi a-defined VH domain CDR1 and a Kabat-defined first heavy chain
framework. 14. An antibody as clainmed in claim8 or claim9 in which the
anti body further conprises an anti body human acceptor framework which
conprises at |east one Framework Regi on am no acid substitution, wherein
the ami no acid sequence of the framework is at | east 65% 20identical to the
sequence of sald hunan acceptor franemork and conprlses at | east 70 am no

N v . e



145 NO. 102, SEQ ID NO. 130, SEQ ID NO 156, SEQ ID NO 44, SEQ ID NO 103,
SEQ ID NO 131, SEQ ID NO 157, SEQ ID NO 45, SEQ ID NO 104, SEQ ID NO

132, SEQ ID NO 158, SEQ ID NO 53, SEQ ID NO 105, SEQ ID NO 133, SEQID
NO 159, SEQ ID NO 54, SEQ ID NO 106, SEQ ID NO 134, SEQ ID NO 160, SEQ
IDNO 55, SEQID5 NO 107, SEQ ID NO 135, SEQ ID NO 161, SEQ ID NO 56,
SEQ ID NO 108, SEQ ID NO 136, SEQ ID NO 162, SEQ ID NO 57, SEQ ID NO

109, SEQ ID NO 137, SEQ ID NO 163, SEQ@D NO 58, SEQ ID NO 110, SEQ ID
NO 138, SEQ ID NO 164, SEQ ID NO 59, SEQ ID NO 111, SEQ ID NO 139, SEQ

I D NO 165, %&ﬁ DANGhst @&mnﬁﬁ@ | ed}@d pl)iltgm @E@ah@)flﬁgm‘%ﬂ@@n 5HREQ ak [RafNGhe 166
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An anti body a ai m arm3a he an
conpri ses an Asvimisdlingsainpics. Plgmtlbe%t/r prebified P@@@IUH Vsleqnéme@émlkymdts Iqtelefg»r oup

consi st ng 0fonSERobIN@risifg aSEY 1-BDaido a3idOof thEQAtikdAnNEd aclBdequdkeID- NO. 193,

SEQ I D NO 3 1D NO
a7, S0 15 N 7T e on it s i o) it s e
ID NO 172, SERMPO AR O @41210%@6’[19? Rie not ygitedded. £.5- ki 646 5 SES IDING 173,
SEQ I D NO 1&5;4 SE@ h@INDat BT oneSEQ- 1D 1D, 20730, BED, HD5NG0-6D7E)- 7(SE(DSDD NO;
%6 135(? |SEQ 1&)81,025!%@ e 1"1'%7126‘8112055@1&@112@14@?% 1580 E%(_g\lﬂo 1180 ggQ ISEE)Q
NG i SELP N, S, S N T RGN 45 Ly 200,

51, SEQ 1D Neso, 298 30GBB0-PD®, NO, 1490 29-SEQOHD, 8¥p3.59-10BECH-IL T, N#-204 Qo&ﬁ‘tﬁ SEQ

| DNO 192 1@54 Ars. and- moellyvsagoobmmd) INO: C{h@iah 5013520 Wibubi 3bbamaqlat i body

COI’TpI’ISGS tV\D Ln.varl a e r.el,n
(minoglobul 11 VAN R PR AP Dbl B SR E PRl R BB i, or. s

SEQ ID NO. 6 !& E)HNO 7SEQIDNO 115&SEQIDNO 1908EQIDNO 6 &
SEQ ID NO 169 SEQIDNO 115 & SEQ ID NO 192 SEQ ID NO 28 SEQ ID NO 179
SEQ I D NO 116218] SH®ahfhoNOrank@B8ipSEQ! st of2the&yySEQLhDhN@varlip® SEQ | D NO.

115 & SEQs| Dhl}l@q'\%oal&ﬁn%m@adm N%é ce. %@;&a@ NG abofFerRa@nibBliMNGh, ﬂaéénti%o&ﬁQ | D

NGO 35 & SEOFTERGS & 1e7y OaReS TsaNer fepey a@e@% K FaTo G BT 54 & SEO

|D NO. 51 SEejlanvw@le 1erBngHYEm 4npbegdys thay BinddynpnNor 1234 pRtegE@nfor NO 47 SEQ
I D NO 115 &fifrfnkLaniiat dSriSELddfIRedNGdayBbr 1lighE alndalkBle £¢0n Shrdel d2piidd 115 &

20 SEQ Lp Noad SR ek s Wl R g AR oo

20 methods that employ transgenic animals, as known in the art and/or as described herein. For
example, a transgenic mouse, comprising a functionally rearranged human immunoglobulin
heavy chain transgene and a transgene comprising DNA from a human immunoglobulin light
chain locus that can undergo functional rearrangement, can be immunised with human IL-12
and/or IL-23 proteins, receptors, and/or fragments thereof to elicit the production of

25 antibodies. If desired, the antibody producing cells can be isolated and hybridomas or other
immortalised antibody-producing cells can be prepared as described herein and/or as known
in the art. Alternatively, the antibody, specified portion or variant can be expressed using the

encoding nucleic acid or portion thereof in a suitable host cell.

[0220] The invention also relates to antibodies, antigen-binding fragments, immunoglobulin
30 chains and CDRs comprising amino acids in a sequence that is substantially the same as an

amino acid sequence described herein. Preferably, such antibodies or antigen-binding

fragments and antibodies comprising such chains or CDRs can bind human IL-12/23 proteins,

and/or fragments with high affinity (e.g., K pless than or equal to about 107 M). Amino acid

sequences that are substantially the same as the sequences described herein include sequences
35  comprising conservative amino acid substitutions, as well as amino acid deletions and/or

insertions. A conservative amino acid substitution refers to the replacement of a first amino



146 SEQ ID NO 38 SEQID NO 51 SEQID NO 116 & SEQ ID NO. 174 SEQ ID
38 SEQIDNO 32 SEQ IDNO 116 & SEQ ID NO 175 SEQ ID NO 38 SEQ ID

47 SEQ ID NO 116 & SEQ ID NO 176 SEQ ID NO 38 SEQ ID NO 52 SEQ ID NO

116 & SEQ ID NO 177 SEQ ID NO 39 SEQ ID NO 179 SEQ ID NO 117 & SEQ I D
NO 173 SEQID NO 40 SEQ ID NO 179 SEQ ID NO 117 & SEQ ID NO 174 SEQ
IDNO 41 SEQID NO 42 SEQ ID NO 117 & SEQ ID NO 175 SEQ ID NO 43 SEQ
IDNO 179 SEQ ID NO 117 & SEQ ID NO 176 SEQ ID NO 44 SEQ ID NO 179
SEQ ID NO 117 & SEQ ID NO 177 SEQ ID NO 44 SEQIDNO 51 SEQ ID NO 118

& SEQ I D NO 4443y @E@oh&rm% aél&rthaﬁli@c}te@nmndﬁ ai ;L\éQles 148, &akQ | D NGO
179 SEQ 1D NG cg e BB YN Pha Bt B G B gt s Siniacto sk 6 thg é?& R | D NG
44 SEQ | D NOYBIeSLF D R G EERT BM i?é %

acid. Conservative substitutions include replacement of one amino acid by another within the

following groups: lysine (K), arginine (R) and histidine (H); aspartate (D) and glutamate (E);

5  asparagine (N), glutamine (Q), serine (S), threonine (T), tyrosine (Y), K, R, H, D and E;
alanine (A), valine (V), leucine (L)), isoleucine (I), proline (P), phenylalanine (F), tryptophan
(W), methionine (M), cysteine (C) and glycine (G); F, Wand Y; C, Sand T.

[0221] An antibody or specified portion or variant of the present invention can include one
or more amino acid substitutions, deletions or additions, either from natural mutations or

10 human manipulation, as specified herein. Of course, the number of amino acid substitutions a
skilled artisan would make depends on many factors, including those described above.
Generally speaking, the number of amino acid substitutions, insertions or deletions for any
given binding polypeptide will not be more than 40, 30, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11,
10,9,8,7,6,5,4,3, 2,1, such as 1-30 or any range or value therein, as specified herein.

15 [0222] Amino acids in antibody, specified portion or variant of the present invention that are
essential for function can be identified by methods known in the art, such as site-directed
mutagenesis or alanine-scanning mutagenesis (e.g., Ausubel, supra, Chapters §, 15;
Cunningham et al. 1989 Science 244 1081-5). The latter procedure introduces single alanine
mutations at every residue in the molecule. The resulting mutant molecules are then tested for

20  biological activity, such as, but not limited to, at least one IL-12/23 neutralising activity. Sites
that are critical for an antibody, specified portion or variant binding can also be identified by
structural analysis such as crystallisation, nuclear magnetic resonance or photoaffinity
labeling (de Vos et al. 1992 Science 255 306-12; Smith et al. 1992 J Mol Biol 224 §99-904).

[0223] In another aspect, the invention relates to antibodies and antigen-binding fragments,

25  as described herein, which are modified by the covalent attachment of an organic moiety.
Such modification can produce an antibody or antigen-binding fragment with improved
pharmacokinetic propetties (e.g., increased in vivo serum half-life). The organic moiety can
be a linear or branched hydrophilic polymeric group, fatty acid group, or fatty acid ester
group. In particular embodiments, the hydrophilic polymeric group can have a molecular

30 weight of about 800 to about 120,000 Daltons and can be a polyalkane glycol (e.g.,
polyethylene glycol (PEG), polypropylene glycol (PPG)), carbohydrate polymer, amino acid
polymer or polyvinyl pyrolidone, and the fatty acid or fatty acid ester group can comprise

from about eight to about forty carbon atoms.

[0224] The modified antibodies and antigen-binding fragments of the invention can
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D. NO 176  orantigen-binding fragment of the invention can independently be a hydrophilic polymeric

group, a fatty acid group or a fatty acid ester group. As used herein, the term “fatty acid”

5  encompasses mono-carboxylic acids and di-carboxylic acids. A “hydrophilic polymeric
group,” as the term is used herein, refers to an organic polymer that is more soluble in water
than in octane. For example, polylysine is more soluble in water than in octane. Thus, an
antibody modified by the covalent attachment of polylysine is encompassed by the invention.
Hydrophilic polymers suitable for modifying antibodies of the invention can be linear or

10 branched and include, for example, polyalkane glycols (e.g., PEG, monomethoxy-
polyethylene glycol (mPEG), PPG and the like), carbohydrates (e.g., dextran, cellulose,
oligosaccharides, polysaccharides and the like), polymers of hydrophilic amino acids (e.g.,
polylysine, polyarginine, polyaspartate and the like), polyalkane oxides (e.g., polyethylene
oxide, polypropylene oxide and the like) and polyvinyl pyrolidone. Preferably, the

15 hydrophilic polymer that modifies the antibody of the invention has a molecular weight of
about 800 to about 150,000 Daltons as a separate molecular entity. For example, PEGsgu and
PEGao,000 , Wherein the subscript is the average molecular weight of the polymer in Daltons,

can be used.

[0225] The hydrophilic polymeric group can be substituted with one to about six alkyl, fatty
20 acid or fatty acid ester groups. Hydrophilic polymers that are substituted with a fatty acid or
fatty acid ester group can be prepared by employing suitable methods. For example, a
polymer comprising an amine group can be coupled to a carboxylate of the fatty acid or fatty
acid ester, and an activated carboxylate (e.g., activated with N,N-carbonyl diimidazole) on a

fatty acid or fatty acid ester can be coupled to a hydroxyl group on a polymer.

25  [0226] Fatty acids and fatty acid esters suitable for modifying antibodies of the invention
can be saturated or can contain one or more units of unsaturation. Fatty acids that are suitable
for modifying antibodies of the invention include, for example, n-dodecanoate (Cy;, laurate),
n-tetradecanoate (Cj4, myristate), n-octadecanoate (Cs, stearate), n-eicosanoate (Cao,
arachidate), n-docosanoate (C,;, behenate), n-triacontanoate (Csp), n-tetracontanoate (Cyp),

30  cis-A9-octadecanoate (Cig, oleate), all cis-AS5,8,11,14-eicosatetracnoate (Cyg, arachidonate),
octanedioic acid, tetradecanedioic acid, octadecanedioic acid, docosanedioic acid, and the
like. Suitable fatty acid esters include mono-esters of dicarboxylic acids that comprise a linear
or branched lower alkyl group. The lower alkyl group can comprise from one to about twelve,

preferably one to about six, carbon atoms.

35 [0227] The modified antibodies and antigen-binding fragments can be prepared using
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I D NO 139 afatty acid, a fatty acid ester) that comprises an activating group. An “activating group” is a
chemical moiety or functional group that can, under appropriate conditions, react with a
5 second chemical group thereby forming a covalent bond between the modifying agent and the
second chemical group. For example, amine-reactive activating groups include electrophilic
groups, such as tosylate, mesylate, halo (chloro, bromo, fluoro, iodo), N-hydroxysuccinimidyl
esters (NHS), and the like. Activating groups that can react with thiols include, for example,
maleimide, iodoacetyl, acrylolyl, pyridyl disulfides, 5-thiol-2-nitrobenzoic acid thiol (TNB-
10 thiol), and the like. An aldehyde functional group can be coupled to amine- or hydrazide-
containing molecules, and an azide group can react with a trivalent phosphorous group to
torm phosphoramidate or phosphorimide linkages. Suitable methods to introduce activating
groups into molecules are known in the art (see for example, Hermanson, G. T., Bioconjugate
Techniques , Academic Press: San Diego, Calif. (1996)). An activating group can be bonded
15  directly to the organic group (e.g., hydrophilic polymer, fatty acid, fatty acid ester), or through
a linker moiety, for example, a divalent C; -C,> group wherein one or more carbon atoms can
be replaced by a heteroatom, such as oxygen, nitrogen or sulfur. Suitable linker moieties
include, for example, tetraethylene glycol, —(CH;)3 —, —NH-—(CHa2)¢ —NH-—-, —~(CHa)> —
NH— and —CH,; —0O—CH; —CH; —0O—CH; —CH; —O—CH-—NH-—. Modifying agents
20 that comprise a linker moiety can be produced, for example, by reacting a mono-Boc-
alkyldiamine (e.g., mono-Boc-ethylenediamine, mono-Boc-diaminohexane) with a fatty acid
in the presence of 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDC) to form an amide
bond between the free amine and the fatty acid carboxylate. The Boc protecting group can be
removed from the product by treatment with trifluoroacetic acid (TFA) to expose a primary
25 amine that can be coupled to another carboxylate as described, or can be reacted with maleic
anhydride and the resulting product cyclised to produce an activated maleimido derivative of
the fatty acid. (see, for example, Thompson, et al., WO 92/16221, the entire teachings of

which are incorporated herein by reference.)

[0228] The modified antibodies of the invention can be produced by reacting an antibody or

30  antigen-binding fragment with a modifying agent. For example, the organic moieties can be
bonded to the antibody in a non-site specific manner by employing an amine-reactive
modifying agent, for example, an NHS ester of PEG. Modified antibodies or antigen-binding
fragments can also be prepared by reducing disulfide bonds (e.g., intra-chain disulfide bonds)
of an antibody or antigen-binding fragment. The reduced antibody or antigen-binding

35  fragment can then be reacted with a thiol-reactive moditying agent to produce the modified
antibody of the invention. Modified antibodies and antigen-binding fragments comprising an
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Capellas et al. 1997 Biotechnol Bioeng 56 456-63; Kumaran et al. 1997 Protein Sci 6 2233-41
5  and the methods described in Hermanson, G. T., Bioconjugate Techniques , Academic Press:
San Diego, Calif. (1996)).

[0229] The antibody compositions of the invention can optionally further comprise an
effective amount of at least one compound or protein selected from at least one of an anti-
infective drug, a cardiovascular (CV) system drug, a central nervous system (CNS) drug, an

10 autonomic nervous system (ANS) drug, a respiratory tract drug, a gastrointestinal (GI) tract
drug, a hormonal drug, a drug for fluid or electrolyte balance, a hematologic drug, an
antineoplastic, an immunomodulation drug, an ophthalmic, otic or nasal drug, a topical drug,
a nutritional drug or the like. Such drugs are well known in the art, including formulations,
indications, dosing and administration for each presented herein (see, e.g., Nursing 2001

15 Handbook of Drugs, 21 * edition, Springhouse Corp., Springhouse, Pa., 2001; Health
Professional's Drug Guide 2001, ed., Shannon, Wilson, Stang, Prentice-Hall, Inc, Upper
Saddle River, N.J.; Pharmcotherapy Handbook, Wells et al., ed., Appleton & Lange,

Stamford, Conn., each entirely incorporated herein by reference).

[0230] Antibody, specified portion or variant compositions of the present invention can

20 further comprise at least one of any suitable auxiliary, such as, but not limited to, diluent,
binder, stabiliser. buffers, salts, lipophilic solvents, preservative, adjuvant or the like.
Pharmaceutically acceptable auxiliaries are preferred. Non-limiting examples of, and methods
of preparing such sterile solutions are well known in the art, such as, but not limited to,
Gennaro, Ed., Remington's Pharmaceutical Sciences, 18 th Edition, Mack Publishing Co.

25 (Easton, Pa.) 1990. Pharmaceutically acceptable carriers can be routinely selected that are
suitable for the mode of administration, solubility and/or stability of the antibody composition

as well known in the art or as described herein.

[0231] Pharmaceutical excipients and additives useful in the present composition include
but are not limited to proteins, peptides, amino acids, lipids, and carbohydrates (e.g., sugars,
30  including monosaccharides, di-, tri-, tetra-, and oligosaccharides; derivatised sugars such as
alditols, aldonic acids, esterified sugars and the like; and polysaccharides or sugar polymers),
which can be present singly or in combination, comprising alone or in combination 1-99.99%
by weight or volume. Exemplary protein excipients include serum albumin, such as human
serum albumin (HSA), recombinant human albumin (rtHA), gelatin, casein, and the like.

35  Representative amino acids which can also function in a buffering capacity include alanine,
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[0232] Carbohydrate excipients suitable for use in the invention include, for example,

5  monosaccharides, such as fructose, maltose, galactose, glucose, D-mannose, sorbose, and the
like; disaccharides, such as lactose, sucrose, trehalose, cellobiose, and the like;
polysaccharides, such as raffinose, melezitose, maltodextrins, dextrans, starches, and the like;
and alditols, such as mannitol, xylitol, maltitol, lactitol, xylitol sorbitol (glucitol), myoinositol
and the like. Preferred carbohydrate excipients for use in the present invention are mannitol,

10 trehalose, and raffinose.

[0233] Antibody compositions can also include a buffer or a pH adjusting agent; typically,
the buffer is a salt prepared from an organic acid or base. Representative buffers include
organic acid salts, such as salts of citric acid, ascorbic acid, gluconic acid, carbonic acid,
tartaric acid, succinic acid, acetic acid, or phthalic acid; Tris, tromethamine hydrochloride, or
15  phosphate buffers. Preferred buffers for use in the present compositions are organic acid salts,

such as citrate.

[0234] Additionally, the antibody, specified portion or variant compositions of the invention
can include polymeric excipients/additives, such as polyvinylpyrrolidones, ficolls (a
polymeric sugar), dextrates (e.g., cyclodextrins, such as 2-hydroxypropyl-B-cyclodextrin),

20 polyethylene glycols, flavoring agents, antimicrobial agents, sweeteners, antioxidants,
antistatic agents, surfactants (e.g., polysorbates such as “TWEEN® 20” and “TWEEN® 80”),
lipids (e.g.. phospholipids, fatty acids), steroids (e.g., cholesterol), and chelating agents (e.g.,
EDTA).

[0235] These and additional known pharmaceutical excipients and/or additives suitable for
25  use in the antibody compositions according to the invention are known in the art, e.g., as
listed in “Remington: The Science & Practice of Pharmacy”, 19 th ed., Williams & Williams,
(1995), and in the “Physician's Desk Reference”, 52 nd ed., Medical Economics, Montvale,
N.J. (1998), the disclosures of which are entirely incorporated herein by reference. Preferred
carrier or excipient materials are carbohydrates (e.g., saccharides and alditols) and buffers

30  (e.g., citrate) or polymeric agents.

[0236] The invention provides for stable formulations, which comprise preferably a
phosphate buffer with saline or a chosen salt, as well as preserved solutions and formulations
containing a preservative, as well as multi-use preserved formulations suitable for

pharmaceutical or veterinary use, comprising at least one antibody, specified portion or
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25 Avonex™!, Rebif™, Betaseon™), glutiramer acetate (e.g., Copaxone), cyclophasphamide,
azathioprine, glucocorticosteroids, methotrexate, Paclitaxel, 2-chlorodeoxyadenosine,
mitoxantrone, IL-10, TGBb, CD4, CDS52, antegren, CD11, CD18, TNFalpha, IL-1, IL-2,
and/or CD4 antibody or antibody receptor fusion, interferon alpha, immunoglobulin, Lismide
(Requinimax™), insulin-like growth factor-1 (IGF-1), elprodil, pirfenidone, oral myelin, or

30  compounds that act on one or more of at least one of: autoimmune suppression of myelin
destruction, immune regulation, activation, proliferation, migration and/or suppressor cell
function of T-cells, inhibition of T cell receptor/peptide/MHC-II interaction, induction of T
cell aenergy, deletion of autoreactive T cells, reduction of trafficking across blood brain
baffler, alteration of balance of pro-inflammatory (Ty;1) and immunomodulatory (Ty2)

35 cytokines, inhibition of matrix metalloprotease inhibitors, neuroprotection, reduction of

gliosis, promotion of re-myelination), TNF antagonist (e.g., but not limited to a TNF antibody
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153 I11. optionally conbining said product VH donmains with one or
nore VL domains; |V. selecting an antigen binding domain for human

| L-12p40, V. recovering said antigen binding domain or nucleic acid
encoding it, wherein, the antigen binding domain conprises a product VH
domai n and optionally a VL domain 542. A nethod for producing an antigen

bi ndi ng domai n that binds human |L-12p40 whi ch net hod conprises: |
providing starting nucleic acid encoding7 VL domain or a starting
repertoire of nucleic acids each encoding a VL domain, wherein the VL

domain is 53'1@\%%gtl\f1{y9ﬁrlt%atlz@i‘nﬂ-zﬁldﬂogblkfﬂﬂ)@@'\/ﬂb%r%ﬁdx@l&ha&ﬁabl@g‘mﬂrﬁhc acid
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ONLY) <120> ARbitroh LFdrdalel tedahs AR BT 162 pok3mpsioR2 AR 3T T hQ bedY R ichkd O

Patentln versi.on ﬁ’% 400> 1
Ille Trp G u E&W alflgéerﬁ sf“% D W%]Z]}I) %F “\)i}]zﬁa%a 1b°&L?BS\s(Engle ?‘Ranfy all%B 5 Pro
Asp Ala Pro @@C@u”%iﬁ%ﬂ) ww@@@l ThyHINRYis mrdgsuiPhnd AN ignynpGossy G u Asp
Ay Ile Thr fpnhulechiey aASerichiveSatd ffa@fneﬁk dr b&ﬂxon&%&& Vire394i04im! Selﬁnpﬁsy Lys
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Lys Asn Lys HWhtheiPhiglifyeotréit gatleys f€deuteAded phiysls 10006 RxAdmt Rilevidden od y Ar g

Phe Thr Cys éfﬂ)t(;l;ﬁsoanli%’lv EBQfmt%Mowhln‘ﬁm§§%nIh§ aédlér%?gﬁxla%ﬁu@sg wels Dk Phe Ser
Val Lys Ser eq Listing as

filed 3458905“‘%‘]16&1%’1%3{@%1% AUl %gho E%x@el@’%mﬂﬁf‘%%aﬁm@r‘g?g Ser Val Qu Qys

An du Asp Ser Ala 165170175 %s Pro Ala Ala Qu GQu Ser Leu Pro lle Qu
Val Met Val WEHLIATaPiegh1 BSHOeNt Yhpathqlegiq Gpaditians it giéectpd by @fmingEHNT Y Thr Ser
Ser Phe Phe ¢ffeetiAr gnolif852Q02Q501A8 eattloge ddti®odyy@®nipbatiAAsipat Bstal, & Oetays aAsizeLeu
G Leu Lys Fuf ot 21020028000 K00 SEL AL G, Culy. Tgacmeygmm Trp du
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Au Trp | E’ 0 290% 3Q0 g} ) ]E <212> PRT
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Lys Asn Qu

un ex going treatment. In some mstances to achieve the desired therapeutic amount, it can be
35  necessary to provide for repeated administration, i.e., repeated individual administrations of a

particular monitored or metered dose, where the individual administrations are repeated until
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<400> 3

Ile Thr Asn Ay ser Cys Leu Ala ser Arg Lys Thr Ser Phe 859095 Met
Leu Cys Leu ser Ser Ile Tyr Au Asp Leu Lys net Tyr 100105110 G n
Phe Lys Thr nmet Asn Ala Lys Leu Leu nmet Asp Pro Lys 115120125 Arg
Phe Leu Asp G n Asn net Leu Ala Val Ile Asp Qu Leu 130135140 Met
Leu Asn Phe Asn ser Qu Thr val Pro Gn Lys Ser Ser 145150155160
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1I0e $ér7e,y%so Byps8.2 %0 Sér9@130 185, 198r 1IPh65.TH. l%rﬁfyﬂ 202830.5G y Met
\T/al Lys, @ A3, IBFSJIGD,YI6LV6§S Gy, Lew bys. 998? 188! 158354@415 5399, Bop Iplhe
r n r I Py e
Lr I0 oLy R0, a1 o8, 408 AspsPle s30R5R0 s, o N A6
Lys A&r06230.486 4ﬁﬁf50ﬂl %QOTH}O 380k 9Qﬂné00@yb50959§©@§5%@ 2004 éS@eﬁOO_Oeu Ser
I | e 7500, ddavor 5000 el séhuan doyitentibfon@ey sidOIQhddfle Grminfsdrytiohhsér ahgu Val

Ser S8be. val fraction thereof. Seq Listing as filed 3458900 1 115120
<211> 108 <2125 PRI < O13> Mus nuscul us <400> 5 Ser Ile Vval Met Thr

Pr 0 gﬁiZ] AQte EIHV euheéf’Jl %ml'&és?el%% XY élz' geatienckp upﬂglgxné{sg | f"-gg% I%}‘lc -II_-C;
G n Selpe lﬂraun{oyéyma@u qbéluctwus@c%@ztmmwlm qapnt. MpdhitsSegde Ashroptel Tyr  Thr
Pro Asginibigiolhee THahltChyd HOGDGOthSedcip@ny: ndyife al ¥xtdilof A&Iﬁ)tcﬂﬁlﬁ‘kﬂiﬂr Phe
Ser | e Val P

g‘gonc entgegtl ?fzg(g.ggéﬁo§$ﬁﬁn%wp§ % t!na %epﬂ O%Sl ¥ H;I;ML Q@sagég ulle
%%0 1@)cglvql21§t§:gxegt can be about 0.1 to 100 milligrams p61 k11001 am of body Welght Ordinarily,

0.1 to 50, and, preferably, 0.1 to 10 milligrams per kilogram per administration or in sustained

release form is effective to obtain desired results.

[0243] As anon-limiting example, treatment of humans or animals can be provided as a
one-time or periodic dosage of at least one antibody, specified portion or variant of the

25  present invention, 0.1 to 100 mg/kg, such as 0.5,0.9,1.0,1.1,1.5,2,3,4,5,6,7,8,9, 10, 11,
12, 13,14, 15, 16. 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 40, 45, 50, 60, 70, 80,
90 or 100 mg/kg, per day, on at least one of day 1, 2, 3,4,5,6,7,8,9, 10, L1, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, or
40, or, alternatively or additionally, at least one of week 1, 2, 3,4.5,6,7, 8,9, 10, 11, 12, 13,

30 14,15,16, 17, 18, 19,20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, or 52, or, alternatively or additionally, at
leastoneof 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 years, or any

combination thereof, using single, infusion or repeated doses.

[0244] Dosage forms (composition) suitable for internal administration generally contain

35  from about 0.1 milligram to about 500 milligrams of active ingredient per unit or container. In
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Asp Leu Val Arg Ser Ay Ala 151015 Ser Ile Lys Leu Ser Cys Thr Al a
Phe Asn Ile Lys Asp Tyr 202530 Tyr Met Hi's Trp Val Lys G n Arg Pro
Gy Leu u Trp Ile 354045 Ay Trp Ile Asp Pro Gu Asn Gy Asp Thr
Ala Pro Lys Phe 505560 G n Gy Lys Ala Thr Met Thr Ala Asp Thr Ser
Thr Ala Tyr 65707580 Page 5 Seq Listing as filed 3458900 1 Leu G n
Ser Leu Thr ser Gu Asp Thr Ala vl Tyr Tyr Cys 859095 Asn Ala Cys
Leu Arg Tyr Phe Asp Val Trp Ay Ala Gy Thr 100105110 Thr val Thr

Ser  Xide ﬁl?rqm&el?tlcigc:b o‘l@&w B ativEREredid 311 M&ﬁnaﬂﬂs&Lﬂlé}e@ntﬂQ{)> 7 Asp

Val Th 015 Asp S
Leu §mour9 o?a?&u[ Oil 2 Setf b CIQ!Tteb se]§ on tlgatotall \ivelt’w}}&é)P thﬁﬁ%‘g P8y Hi g Trerp

Leu G'r'eder
Gn @é H|s G u ser. Pro Arg Leu Leu | le 354045 Lys Phe Al a Ser
Il e 5 @Ol IPF“émF’raba@é?ls%“ﬁn IﬂFFe‘mSB‘?dePf/C%%@G‘GDWl”a‘@“&“‘@é’? Ay Thr
Thr lfemuserd ak h eolism, sepenMah, e@ulsiohiter ly6pi0s28 8Owddr in Asidthe o y Arg

C¥S %@Ia@m @%eemh% halmra&u%atﬂ L84 @O BNt veRRR. Blanpfilsdr Gy Thr
Au <210> 8 < 11> 3 Homo

<400> Clit] aéeg‘g ﬁa%ne Lj%g%%h"hiﬁ% RSPV & %“tl'f%‘e ‘ér oﬂ%ﬁ“%ﬂ“&%% Ser Ser

éeq lviisitle BOlyashilfsed pEvRBARSIOD aln HaalvE’sr @atGhdintkh @obléaicuy by g.,VSa&hufler (Tar p
y e Y ey Gn
ay A%ll%)‘néﬁé Hla@q{ol)ggég%gﬁcﬁléabglty (e b@ R a@ 1[)16 \I?atl\\; 5 'IAIF, g‘onsnélian%ne 1rs Ser

‘IiIQr é‘ﬁeH”FﬁPYBWSWWVrt@CF’P@“@s Asn val Asn His Lys Pro ser Asn
Val Asp Lys 859095 Lys val GQu Pro Lys Ser Cys Asp Lys Thr His Thr
Pro ¢8246h 001054 plovPragutijabeaPiays @& destidhed liele @oyt r@eyt qditonSeér val Phe
Pro Reminkibald 20d20cduMénl Beioncky . B8R, Al Mindh@UeBRhcel @ iS@Is fAlag Thr Pro
Thr Cys 130135140 val Val Val Asp val ser Hs Qu Asp Pro G u Val

Asn EfZQ7]14I5éa$l(%l §<§1111§91161_M551Mﬁ!3 tdoﬁ%ﬂv&;t% a\{atodgs e i@ lpret!gn% ot oﬁ‘ltdaﬁhéry
Pro Ar

Thr é‘ﬁgeCL%VG‘ @g@fg@lpggoc}q, g“@eﬁ%é‘ﬂmﬂe OL%%‘Oﬁ%?f OGFV’ei ‘80@ YFaT9?mLys
Val 8SeinglAsemihBERAOD2YEiduy slowreedse e prtor dpdenPd@agdel fern@ aan bystilifbd. | | e
Al a l:ylsexgihme %1&2@052&&& BorfiliRa agmgaeutlﬂlpa&ﬁaM@honkalcm{ ofuﬁél Pro

A T e P
G n Pty %p%nqs&m%%m phesphorigacidyilfprg ackh FittRy asidpragangicid. eu Asp
Ay G&efic Rhe, peheic 24828078 aciPawe ghitanSe aeid, ingpHtigend sohb | #di-adHsR00_1
§§I‘ !mX&%, b’oqygailz\wurog?cl aci%,S Bldl-r?{eslilé,e{b) 'z?‘rs;gt \;EQ?Pa gl%a@nnngalyca&?nv such as
zine, calcium, bismuth, barium, magnesium, aluminium, copper, cobalt, nickel, cadmium and
the like, or with an organic cation formed from e.g., N,N'-dibenzyl-ethylenediamine or
ethylenediamine; or (c) combinations of (a) and (b) e.g., a zinc tannate salt. Additionally, the
compounds of the present invention or, preferably, a relatively insoluble salt, such as those
25 just described, can be formulated in a gel, for example, an aluminium monostearate gel with,
e.g. sesame oil, suitable for injection. Particularly preferred salts are zinc salts, zinc tannate
salts, pamoate salts, and the like. Another type of slow release depot formulation for injection
would contain the compound or salt dispersed for encapsulation in a slow degrading, non-
toxic, non-antigenic polymer, such as a polylactic acid/polyglycolic acid polymer, for
30  example, as described in U.S. Pat. No. 3,773,919. The compounds or, preferably, relatively
insoluble salts, such as those described above, can also be formulated in cholesterol matrix
silastic pellets, particularly for use in animals. Additional slow release, depot or implant
formulations, e.g., gas or liquid liposomes, are known in the literature (U.S. Pat. No.
5,770,222 and “Sustained and Controlled Release Drug Delivery Systems”, J. R, Robinson
35  ed., Marcel Dekker, Inc., N.Y., 1978).



290295300 Val Phe Ser Cys Ser Val Met Hs Qu Ala Leu H's Asn His Tyr Thr
305310315320 G n Lys Ser Leu Ser Leu Ser Pro dy Lys 325330 <210> 9 <211>
106 <212> PRT <213> HonD sapi ens <400> 9 Thr Val Ala Ala Pro Ser Val Phe
Ile Phe Pro Pro Ser Asp Gu G n 151015 Leu Lys Ser Ay Thr Ala ser Val Val
Cys Leu Leu Asn Asn Phe Tyr 202530 Pro Arg Qu Ala Lys Val @n Trp Lys Val
Asp Asn Ala Leu @ n Ser 354045 Gy Asn Ser A n @u Ser Val Thr AQu G n Asp
Ser Lys Asp Ser Thr 505560 Tyr Ser Leu Se¥® Ser Thr Leu Thr Leu ser Lys Al a
Asp Tyr Qu Lys 65707580 Hi s Lys Val Tyr Ala Cys GQu val Thr Hs An Gy
Iigu girl Ser 1@02183359&9@ datradesdped selrmvﬁ’mem,ﬁﬁa saﬁ{egvi(ylb?! nfokdrefS uil;@é)fkg% <2 é0>
<211> <212> <2i3>. Ar al . <400> n Gon Leu val n Ser
Gy Pro Qu Egﬁ&%egég@@e@%w We&g\}lf}&lg]fﬁﬁgg’f G;L"Q({?gb Y I‘ivf}%%ﬁ llgggléleﬂl?n a&}sa]el_ri?é Al a
Ser Ay Tyr THFdehes rhitindsn Tyr 202530 Seq Listing as filed 3458900 1 dvy
Met Asn Trp Val Lys Gn Ala Pro Gy Lys Ay Leu Lys Trp Met 354045 Ay Trp
Il e Asn Thr BNAMRBLEGSIOF THE ISVENTHONTyr Al a Asp Asp Phe 505560 Lys @y Arg
Phe Ala Phe Ser Leu G u Thr Ser Ala Ser Thr Ala Tyr 65707580 Leu Gn Ille
Asn Asn Phe [§29Asn AG refelsges ThiL- B, 8.-THIL-Tys40Pnel 2096 1859006 A 2R @d Ber Leu

Ser Thr Met | K NLe-Ph& ] G, loq%ﬁ sy Thr Leu
Val Thr val %2?1%%? eAlfmap %géfel‘l'tﬁﬁ %@O%%Ofgéegpl%ﬁé u%flggblz ]ge \%lit?d'Phe Pro Leu

Ala Pro ser ys Ser r 'y Gy Thr. Ala 130 40 Ala Leu y Cys
Cen Vol Lys REBORY> RERLFRIE [p ) e Gfestiliin s SRt A oo tes P+ ach
Ser Ay Al a Beipoghlistgdp tepgexyapleti s Thr Phe Pro Ala 165170175 Val Leu G n
Ser Ser Ay Leu Tyr Ser Leu Ser Ser Val Val Thr Val 180185190 Pro Ser Ser
Ser Leu Ay FXAMFPREThr Tyr Ile Cys Asn val Asn Hi s 195200205 Lys Pro Ser
Asn Thr Lys val Asp Lys Lys val GQu Pro Lys Ser Cys 210215220 Asp Lys Thr

H s Thr Qs PndsdPitonGf syhidonf shdfe@erGhion bEdhithétic £48iihodid®230235240 Gy Pro
Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 245250255 Il e Ser

Arg Thr Pro 25'1]VaI U&Hé st%rd\fﬁi.llﬂnv%kbﬁéﬁba Iﬂsrz}{i%h te%@t{iqtl_eﬁs %n@l@@cgﬁﬁ@a?lpmq}'asp‘s p
Seq Ui sting AL S s RsduBrtagel iag oy ebhge mg oy AR AR Tty i n
Tyr Asn Ser lifms syetedxo@b8l300 bayng t&/El-123¢dD (€D IDAD: Dell-ThiSBGID Neul #ids G n
Asp Trp Leu As0 16INO: 30530 3IBI§EQ b W: Fald T 1bYD: Gy 8 thy&i iVah EEBYA Asn Lys

A3 el B0 AR WA E I il o s 3 O
ser Alp 116 PRIVl AT 70sw Baa0 o e crlinskor ATy PR e BOR acn
Tyr Lys Thr ®hmifees tRrsoq@8E390806400: Maly thein aAd peiBehaitspialleyedBar wele Phe
Leu Tyr Ser bisinddetheldleq¥dlceADSAIOHLR, HRR the YHRI®NdMikd hhdPdddnBd FcBrdfdeYo ASN
val Phe Ser (s, 2858k MBY Ann N Y Acad Sci 190 382-93 and Kabat, E.A., et al. (1991
20 Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health
and Human Services, NTH Publication No. 91-3242). Note all subsequent protein sequences
encoding variable regions of antibodies are numbered according to the Kabat numbering

system.,
PMA202 Murine Heavy Chain variable region (SEQ ID NO: 4)

25  QIQLVQSGPELKKPGETVKISCKASGYTFTNYGMNWVKQAPGKGLKWMGWINTYT
GEPTYADDFKGRFAFSLETSASTAYLQINNFKNEDTATYFCARSLSTMITTTFAYWGQ
GTLVTVSS

PMAZ202 Murine Light Chain variable region (SEQ ID NO: 5)

SIVMTQTPKFLLVSAGDRVTITCKASQSVSNDVAWYQQKPGQSPKLLIYYASNRYTG
30 VPDRFTGSGYGTDFTFTISTVQAEDLAVYFCQODYSSPYTFGGGTKLEIKR




420425430 Hs Gu Ala Leu H's Asn Hs Tyr Thr G n Lys Ser Leu Ser Leu Ser
435440445 Pro Ay Lys 450 <210> 11 <211> 214 <212> PRT <213> Artifical
<400> 11 Ser Ile Val Met Thr Gn Thr Pro Lys Phe Leu Leu Val Ser Ala Ay
151015 Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gn Ser Val Ser Asn Asp
202530 Val Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ser Pro Lys Leu Leu lle
354045 Page 10 Seq Listing as filed 3458900 1 Tyr Tyr Ala Ser Asn Arg Tyr
Thr Ay Val Pro Asp Arg Phe Thr Ay 505568 Ser Ay Tyr Ay Thr Asp Phe Thr
Phe Thr Ile Ser Thr Val G n Ala 65707580 G u Asp Leu Ala Val Tyr Phe Cys
An Gn Asp BMASRRIMSak HRaoy Fhuin 39909 &slhnsRhep 6@y Gy Thr Lys Leu GQu
Ile Lys Arg Thr Val Ala Ala 100105110 Pro Ser Val Phe Ile Phe Pro Pro Ser

Asp A u G n Lsihikyds$ebL BRYcALREZIAR GENIK Al & VSR VIR PYRIGLBAF IR FDPERIG ASN

Ceu an oo Gk Blrand bR 1A ol Sel Prdt AL et il BalRRERtC, ®

Lys Asp Ser TIMTVISpr Ser Leu Ser 165170175 Ser Thr Leu Thr Leu Ser Lys Al a
Asp Tyr Qu Lys Hi s Lys val Tyr 180185190 Ala Cys Au Val Thr HHs An Ay
Leu Ser Ser MPnoAaMalMdie Lighs Ciei varRbROEROGSEOaDAIm 7A4rg Gy G u Cys 210 <210>
12 <211> 448 <212> PRT <213> Artifical <400> 12 Qu Val Gn Leu Gn G n Ser

Ay Ala Asp gy YakpAtOs vwerFG IS WSIA@R ASTIdNT S8Y Y DR SHYESPREUKSAISOSYSCIPRR Al a

Ser Ay Phe T | Lys n Arg Pro
JuGh G y ﬁ%ﬁ“@sﬁﬁ ‘wpiL%%fm&M% ﬁ%@f‘ﬁb@?‘fi | ed_3458900 1
Gy Trp lle Asp. Pro Qu Asn Gy Asp Thr Qu Tyr Ala Pro Lys Phe 505560 G n
Ay Lys Ala T#3Met Urlg U W&%ﬂé PIPiFin Sgpuensgy asAdpmBtpE: ey opifizsd Reriepsiee Leu

G n Leu Ser Sepeicewadhrodsed ifGvhichAdp milikine Wlagy dfaln vinizbldyegioCpas 85880MtAsN Al a
Cys Lys Gou leadYei, d¥hai @1 ASRVAL CIRPSEYANS: § ahd T 1ihOGh@ah g0, dhr Val

Thr Val Ser Ser Al'a ;siggrdThtr Egs @n Pro Asp val %@I@\T .%1512015% Ley. Al a
Pro Ser Ser WACTSE spied eglp o Afgakapparsensiagt Jorkpin (GG IND: 7587 580 oy i e
Val Lys Asp Tyimephantibpdy @smnamedAnaliodTRYZ.Val Ser Trp Asn 145150155160 Ser

Gy Ala Leu Thr Ser Gy Val His Thr Phe Pro Ala Val Leu G n 165170175 Ser
Ser Ay Leu Fyribddgr0LeteSechde(SEEID Nal 10fhr Val Pro Ser Ser 180185190 Ser
Leu dy Thr Gn Thr Tyr Ile Cys Asn val Asn Hi s Lys Pro Ser 195200205 Asn

Thr Lys val AsQLUpSCRySKNBGES) KIS d/BTISN Y GV WASRQLPS KENK VRIHORMBARO Hi S

Val Phe (80 Clie TERprERS i dork s Ry ket T YRR S M FAEaR o
Thr Pro 4 u VALVIYSSEEKY PVVBLAR%SK%&%AIS&LW%Y@EPV/%\SS\W Gp63265270
A u Val Lys B1ePASDNQTSELYFLSSAN TSRS SCOIQUICIEY o KIS NHIKS/ DASKY Ep IeS AT RI80285

Seq Listing %@P&Aﬁé&f@@%&%@%?ﬁé%ﬁﬁﬁzﬁv%@v#ﬁVsﬁﬂbPl\!@ka%\'/'fbév@ n

Asp Trp Leu n d S u Tvyr
P P VHNAK%/KPQ/EEQYNSTQ/RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA

20 KGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK

Antibody 202.1 light chain (SEQ ID NO: 11)

SIVMTQTPKFLLVSAGDRVTITCKASQSVSNDVAWYQQKPGQSPKLLIYYASNRYTG

VPDRFTGSGYGTDFTFTISTVQAEDLAVYFCQQDYSSPYTFGGGTKLEIKRTVAAPSV
25  FIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDST

YSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

[0254] Using the PMA204 protein sequence as a template, a new optimized nucleotide
sequence was produced in which the murine heavy chain variable region was grafted onto a
human IgG; domain (CH1, CH2 and CH3) (SEQ ID NO: 8), and the light chain variable

30  region was grafted onto a human kappa constant domain (SEQ ID NO: 9) as seen below. This

chimeric antibody was named Antibody 1.



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

Thr
Leu
Cys
Ser
Asp
Lys
Au
Ay
I'le
Val

Tyr
Gn

325330335 Ile Ser Lys Ala Lys Ay Gn Pro Arg Gu Pro Gn Val Tyr Thr
340345350 Pro Pro Ser Arg Asp G u Leu Thr Lys Asn G n Val Ser Leu Thr
355360365 Leu Val Lys Gy Phe Tyr Pro Ser Asp Ile Ala Val Gu Trp Gu
370375380 Asn Gy G n Pro Qu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385390395400 Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
Ser 405410415 Arg Trp Gn Gn @y Asn’Val Phe Ser Cys Ser Val Met His
Al a 420425430 Leu His Asn H's Tyr Thr Gn Lys Ser Leu Ser Leu Ser Pro

Lys 43544044347 2407y dRirREDANG: $212> PRT <213> Artifical <400> 13 Asp
Val Leu Thr G'n Ser  Pro Ala Thr Leu Ser Val Thr Pro Gy 151015 Asp Ser

Gn Gn E‘EVQ%@@A%L%@??K@@T AL kB By %@Qgﬁc’@gﬁ"%ﬁ% NG S
Ser |l e FSeFEGAIKIQGEKATNIGTSENG L§§IL eFYTAEE 6N AlgsE %]F[Ey\é/ﬁ% as

fil ed_345890muTvmmwapwseﬁm@@mAgwaKM@P@}?W@SWN&(&AS@%\A@ Ser

Trp
Al a
Ser
Au
Ser
Ser
Lys
Thr
PRT
Tyr
Tyr
Thr
Cys
Thr
Pro
Leu
Trp
Arg
Asp
Gn
Trp
Gn
Arg

Pro Ley %L&%S@V%V@bé‘sﬁ %%NWJK%N’@VDKKWB‘PK@CBR@HWP Val

Al a 1001051105%-’ Lys
Ay 115128479 E%H%Gigé(% PKP&&WE EB@@ @@#%%@V%%Ar 9
Ala 130 1SMAHTKVEEEQVN&FMRVWVngfé/L\Hé]D%lﬁGKEh’KNI%VilﬁﬁA@ﬁqPIE TIH 4K Asn
G n 1451563 ﬁlLPP%QDE\L&kNBVSL@GLV@GFM@I&GEMG@%@WKﬂlpp\ﬁyr

Leu Ser uLys H's
Val Tyr %&%S%i [W@{SR? éQvaIV#ﬁgvaﬁiE%m%%ﬁg er lger Pro Val
Lys Ser 195200205 Phe Asn Ar%I % A u Cys 210 <210> 14 <211> 521 <212>
<213>1ol—brﬁf1]§%cfyje]|‘é‘ chefgSER4D %1 hr Ser Qu Cys Cys Phe G n Asp Pro Pro
Mg |16 SV OBBABLSEFPOREY R RO DG Y SEKSHES P RIS QIO o
Ala Ay 334]@’4&(}7[&313'[38[NWEST]‘RI’IKBRHECQXDS;\IWELTEGAG@KLBEKRS&’V\AGSVFA?P@ Cys

PSR et s S @gﬁé&w/@gg@m@sm? S aksLey Ty
Gy Va fﬁfTLﬁgéDéﬁ%ﬁt%\ﬁYﬁ‘(}FV}&E‘ ESSPYERENRTECVar Lys Tyr G u Pro Pro

Ay Asp Ile Lys Val Ser Lys Leu Ala 115120125 Ay Gn Leu Arg Met Qu
G u ThAr E9255Asp Bagrengdpadioyateragirgduspchrapsiontysin adiEd ¢rlhigr 2ad probise vsipgy Hi s
Thr Pro SedteiSarchRnatokidphi.Yentibedy 1Gvys tdsfbilib @1 EN GOGHERE 3Cwsi SHifscdr o G n

ésg éﬁg gﬁsm% Res SJnc%@%Rk?PA%’I? 1)Pz{s§21ygé%ﬁlr%§]§dllg2o %% gé:’i%%@)tané‘%ﬂb&sﬂgf’) éle?

Ser Lys ?ﬁ’eS@F CSélFe nﬁpéulwa}t sl 1 b‘?%‘“ﬁ@%ﬁ ‘Saslﬁ]rnb‘l"‘G“lf ?ié)ﬁ ero Pro
Pro G n VaginAmgukhmtiSely PKaA20@ (HICHRE Beu 210215220 Gy G n Asp Ay Arg

Arg Leu Thr Lep tys G o GmPro Thr G nm 225230235240
20 Analyte k, (1/Ms) kd (1/s) Kp (pM)
IL-12 1.36 x 10° 6.45 x 107 47.7
1L-23 2.55x 10° 1.14 x 10™ 44.6

IL-12p40 | 1.07 x 10° 7.12x 107 66.3

TABLE 1: SPR data for Antibody 1



Leu
Thr
Al a
Al a
Asn

Au
Tyr
Thr
Tyr
G n

Leu Pro Gu Ay Cys Gn Gy Leu Ala Pro Ay Thr du Val 245250255
Arg Leu Gn Leu H's Met Leu Ser Cys Pro Cys Lys Ala Lys 260265270
Arg Thr Leu Hs Leu Ay Lys Met Pro Tyr Leu Ser Ay Ala 275280285
Asn Val Ala Val Ile Ser Ser Asn G n Phe Gy Pro Ay Leu 290295300
Thr Trp His Ile Pro Ala Asp Thr Hs Thr u Pro val Al a

305310315320 Seq Listing as filed 3458900 1 Leu Asn Ile Ser vVal Ay Thr

Asn
Cys
Ser
ser
Ile
ser
Ay
ser
Lys
Au
Leu
Trp
Gn

Ay
Ile
Leu
Trp
Thr
Thr
Thr
Val
du
Hi s
Arg
Leu
val

151015

I'le
Asn
Hi s
val

Thr
Lys
Ser

Cys L

Ala Gu

Ile
Arg
Lys
Leu
Phe
Leu
Trp
Leu
Arg
Al a
du
Hi s
Gn

Gn
Asp
Asn
Asp
Thr
Pro

Tyr
Pro
Lys
Phe G
Leu
Thr

e
Asp IPe

Thr Thr net Tyr Trp Pro Ala 325338335 Arg Ala G n Ser Met Thr Tyr
GQu Trp Gn Pro Val Ay Gn 340345350 Asp Ay Gy Leu Ala Thr Cys
Thr Ala Pro G n Asp Pro Asp 355360365 Pro Ala Ay Met Ala Thr Tyr
Ser ArgANEPUESer Ay Ala Met 370375380 Ay Gn Qu Lys Cys Tyr Tyr
Ile Phe Ala Ser Ala His Pro 385390395400 G u Lys Leu Thr Leu Trp

val EqLSﬁﬁﬁcnwaMAZdﬁ' mﬁlbg1y1405410415 Gy Asn Ala Ser Ala Al a
Pro H's H's Lys Asn 420425430 Hi s Ser Leu Asp Ser val

Ser, 435440 | Leu
Tyr @#6@; PQIA%O%M &nt%oé%yb?ﬁnd ‘A 321%%03‘1 %n I@@ IE %’ ggl ser
Pro V@AIIGWS@Dmde @@ewan@rrﬁm@s&v@dwsé (Pt Fﬂ% RE ulsée gy
Alsa GPg, MadticAhta foryntibidy viatludhithya) (048549045 ofirrgteMnd tisp Thr Al a

Al [ Val
Sre? %ly hl%ﬂlg%%%gc%%x c@isganlt:)g%i@efé (;Afcglaég Qrﬁpzﬁgﬂrgecf) QqA%@fE [. A%tliﬁedlr}l;sl a

PN g s e o S i L L

Seq KTABLIAd.as filed 3458900 _1 Val Ile Leu Leu Ay Ser Thr Val Asn
cys Ser Leu Lys Pro 202530 Arg Gn Ay Cys Phe His Tyr ser Arg Arg

Leu bklepMigp4dland Aatodp 1 hsrdiize AIP bidihgAb gLIRRp NS BPhe3 bindingits G y
ngu @E% er 505560 G n val Thr Ay Leu Pro Leu Gy Thr Thr Leu Phe
5707580 Ala Cys Ile Asn ser Asp Au lle Gn lle cys Ay

IIe 95 Val Leu Ser Cys
Lys 081000 tomerg e fieedsy B i e e e PR A, Gy
Thr msllmjlzlsutmhged_té@bwm JhiL- 1@t ey trappliulyralgmeinef Lxemzfg@ﬂsaﬂﬂla Pro
Leu mlé’ﬁ@#@mﬂmﬂaw & Binbiys oAU 30 $heley SackBiarl dograihyof ICYSR SHY Tyr

Phe 5 Ile Asn Leu Thr Pro GQu ser Pro Qu ser Asn
Al a %@ gé) %@9&94& Thr Ala Val Asn ser Leu Ay ser ser ser ser

¢ ApMSRdos i {Ja optiioanli TSGR, (PP B 0ye Thr

Trp Amgimomazml Asp Gu Ay Leu Val Leu Leu Asn Arg Leu Arg Tyr
Ser Asn 225230235240 ser Arg Leu Trp Asn nmet val Asn val Thr Lys
GI y [02881H SPRASRS M tASEy Léwndt @eutdBfE thebindiys offol 2Rheé TFh2p8Gta Tyr

L
P 1 BT e 1A MBI e L

Pro HP“E%‘ ez %‘B%‘PO@ r@? E&U Asp Val 290295300

20 2.4 Antibody 1 does not inhibit the binding of IL-12/23 to IL-12Rp1 transfected cell lines

[0259] A stably transfected Jurkat cell line overexpressing IL-12R[1 was generated. This cell
line was negative for IL- [2Rf2 and IL-23R as determined by flow cytometry. Binding of 1L-
12p40, IL-12 and IL-23 to the cell line was confirmed using flow cytometry. In an experiment
in which Antibody 1 and Antibody 202.1 were titrated with IL-12p40, IL-12 or IL-23,

25  Antibody 202.1 demonstrated titratable inhibition of cytokine binding to the IL-12R[B1 Jurkat
cell line (FIGURE 7). In contrast, Antibody 1 did not appreciably neutralize binding of either
[L.-12, IL-23 or the IL-12p40 chain alone to the IL-12RB1 Jurkat cell line (FIGURE 7). The
mean fluorescence intensity of both IL-12 and I1.-23 increased with increasing Antibody 1
concentration up to Iug/ml, reflecting the formation of antibody-cytokine-receptor complexes

30 (FIGURE7).



Trp Tyr Met Lys Arg His Ile Asp Tyr Ser Arg Gn Gn Ile Ser Leu
305310315320 Phe Trp Lys Asn Leu Ser Val Ser Qu Ala Arg Ay Lys Ile Leu
Hi s 325330335 Tyr G n Val Thr Leu Gn GQu Leu Thr Ay @Ay Lys Ala Met Thr
G n 340345350 Asn Ile Thr Gy H's Thr Ser Trp Thr Thr Val Ile Pro Arg Thr
Gy 355360365 Asn Trp Ala Val Ala Val Ser Ala Ala Asn Ser Lys Gy Ser Ser
Leu 370375380 Pro Thr Arg Ile Asn Ile Met Asn Leu Cys Qu Ala Gy Leu Leu
Al a 385390395400 Pro Arg G n Val Ser Ala78sn Ser Qu Ay Mt Asp Asn lle
Leu Val 405410415 Thr Trp Gn Pro Pro Arg Lys Asp Pro Ser Ala Val Gn Gu
Tyr Vval 4204%%4&911)\69%1%&1&&"@ ik v £4! 123 bBEs GlY-1 16§Praiﬁ5ﬁct@ vl
Pro Leu 435440445 Ash Trp L rg Ser Arg Pro Tyr Asn Val Ser Ala Leu Ile
Ser G u 450438960 Asn |le Lys Ser Tyr IIe Cys Tyr Au lle Arg Val Tyr Al a
Leu Ser 465470475480 Gy Asp Gn Qy s Ser Ser Ile Leu Ay Asn Ser
Lys Hs Lys 4@&&904%@% 1moerld_sé1@nséfol@r52 @%it%@w@%&?hwbguﬁ@l%r du
A u Lys Ay 50R50&bhOsuDRE diltRndfedted dets GBGURE ). AsoulB@r edligored chaViais G n G u
G n net o { Leu
He Tor A sy %ﬁ%&%@?@ (P@'%qn i!’%lo §§ﬂ§h&ﬁ Anggré’a‘émiﬂe ilfbod ﬁﬁ&@}@&o@/%ugf% Le
Leu Cys GI U 19 dlopy e %&egw gf haprntdedy e terAd g b B*DS%%%%M%%W@% Il e
Asn Ser Leu @uid B presengonwdifect®neellTymd induce ABGCTamg Ot acTihity 568&705ib8inkl a Leu

Thr Ala Al a Yo WriS&! orSBE taH'e§ce@oY1 WA 6d dhtibS (ﬁ&lﬂej?@ceggpm% cys Leu
i

Gn Qy 1 < sapi ens
<400> 16 GI f‘f”f“ﬁﬁﬂf"“ﬁ@ﬁ gﬁ“@ ?P’ é“’%g “?ﬁhy‘% “ﬂge“’ﬁ”o Vaf“dt Pro Al a
151015 ThHP IICemJFlh@SLys met Ay net Asn lle Ser Ile Tyr Gn Ala Ala

202530 Ile Lys Asn Cys G n Pro Arg Lys Leu Hi s Phe Tyr Lys Asn Ay lle
354045 Lys GEXMNBLEBe Gn Ile Thr Arg Ile Asn Lys Thr Thr Ala Arg Leu
505560 Trp Tyr Lys Asn Phe Leu Gu Pro H's Ala Ser net Tyr Cys Thr Al a
65707580 G ug,GA(Z;ptRﬂiQadd{ﬁ)fﬂn&banelG n Qu Thr Leu Ile Cys Ay Lys Asp lle
859095 Ser Ser y Tyr Pro Pro Asp Ile Pro Asp Qu val Thr Cys Vval Ile

100105110 Tyk 1G W I ¥bsiS&T 04 nd8dht lin Thr cys Thr Trp Asn Ala Gy Lys Leu
115120125 Th" Tywa}geSlAsp% Lyésq,lll Tyr val Val H's val Lys ser Leu du Thr

130135140 Pa eq Listin i led 3458900 n Tyr
Leu Thr Ser gﬁP h?’ilyﬁ ?han%san bfelgéﬁgggr duﬂﬁlfﬁffg%ig %@H EH%)% H?_ Cjn
Ay Lys Uys Pyidizpdandyapxidipgs spediesdhas cogses pagbiemselsing thy SIPASnaly s Qféhe IGDS?‘“NEt
Gu Au Ser hyseldbnyhglet &l IDOWIJe‘Shl-dmsatd,geu. AS@lléB@AS”BhQ@d Asqn doheerMake | | € Pro

E;; /;dhf lng }/ ' &@@H ﬁ‘sﬂeé s b E.thé o%té%ﬁz@&l%%e%m MiBod[Ham¥al Pro

udll
°r 210215220 Ser
Cys A u net Aﬁ@boﬁyr wgloﬂp%?dm"emyns&gﬂs H{e%%ﬂééé%%‘? @eﬁﬁﬁ;ﬁxf}r’lﬁ%&fﬁ%v@n
Lys G u Phe As{PRkrecAsns #hibodphlissdoypatedadm Gi-h2 GdiL245280 265 ASebody I(TRBE.ETyr
Leu G u Byo %};n Ile Lys Tyr val Phe G n Val Arg 260265270 Cys G n G u Thr
y

S

Gy Lys Arg r Trp Gn Pro Trp Ser Ser Pro Phe 275280285 Phe Hi s Lys Thr
Pro Gu Thr{val Pro Gin val Thr Ser Lys Al a|Phe
Antibody No. | IL-12 binding IL-23 binding
ka (I/Ms) | kd (1/s) | KD ka (1/Ms) | kd (1/s) | KD
pM pM
1 1.67x10° | 1.32x10™" | 795 2.85x10° | 1.46x10™ | 51.3
3 2.15x10° | 9.39x10° | 43.8 1.24x10° | 1.11x10™ | 89.6 .
4 1.54x10° |2.04x10™ | 133.0 1.25x10° | 1.58x10™ | 127.0
7 1.82x10° | 1.67x10™ | 91.8 2.03x10° | 1.47x107 | 722

TABLE 2: SPR data for Antibodies 1, 3,4 and 7.



290295300 G n H's Asp Thr Trp Asn Ser Ay Leu Thr Val Ala Ser Ile Ser Thr
305310315320 Gy H's Leu Thr Ser Asp Asn Arg Ay Asp Ile Ay 325330 <210>
17 <211> 98 <212> PRT <213> Honp sapiens <400> 17 Gu Val Gn Leu val Gn
Ser Ay Ala Qu Val Lys Lys Pro Ay Ala 151015 Thr Val Lys Ile Ser Cys Lys
Val Ser Ay Tyr Thr Phe Thr Asp Tyr 202530 Page 20 Seq Listing as

filed 3458900 1 Tyr Met His Trp Val Gn Gn Ala Pro Ay Lys Ay Leu Qu Trp
Met 354045 Ay Leu Val Asp Pro Gu Asp G8 Gu Thr Ile Tyr Ala Gu Lys Phe
505560 G n Gy Arg val Thr Ile Thr Ala AS Thr Ser Thr Asp Thr Ala Tyr

65707580 Met ﬁywj.&lbo&gnﬁ%ftg@hle ghapg! G u Asp Thr Ala val Tyr Tyr Cys
859095 Ala Thr <210> 18 <211> 98 12> PRT <213> Honp sapi ens <400> 18 G n

Val Gn Leu 5 Ser Val
lys val sor Qorflidagp g%néﬂa"f‘@ o qipe fficich QBlgtil> Vol 1
Trp val Ar g @P‘i*POAleét PBBAY 9€aLC§?§f @‘S)anLaé‘Hb‘@YGeqPF%feh@F“tégﬁMSL@ e Pope Asp
Pro A u Asp GiypdsitionTAMMLeubkytutidd aaGhale hydthPhersb@b b&0edAmib&lly4. Ahg gd@l  Thr
Met Thr Gsu %95%@&51&3 XJ& 88 1l tﬂ%d@ s&)féne@ésqmﬁﬁ@aMLlﬁ YFT @REﬁgr Ser

PR o w%e%amﬁwﬁefé@%w L I O g

Gn Val Gn (BAMBMER).Gn Ser Gy Ala Gu Val Lys Lys Pro Gy Al a 151015 Ser
Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr Ser Tyr 202530 Gy lle
Ser Trp Val Arg Gsteind & posiloPyinGhehé&avy chstl G u Trp Met 354045 Ay Trp lle
Ser Ala Tyr Asn Ay Asn Thr Asn Tyr Ala G n Lys Leu 505560 Gn dy Arg Val

Thr met Thr #6318 Prob¥maf€ fesilite waedbseld iR hduhy cRid @fl@&ﬁ)oﬁ@l atcﬂob'ml}l@% Ar g

Ser Leu Thr Al f Tyr
<211> 15%921%“ ﬁgﬁ% o Cﬁg\él elﬁlg%d’& Bec%auﬂlnc ggﬁroce&g%y A lind liesalg@ G n
Gy Thr Met Weiibognprogust. IS@F‘IdSéBIO fqyn@mplexespbyghsujphide boudfpysatigy. Ther e@g_,2> PRT
<213> Hono saghenthe othsA 00Ghe exceptions being the original Cys and Trp) amino acids was

substituted in this position using gene synthesis, and the antibodies were expressed transiently
(Antibodies 5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22). An ELISA was

15 performed on these antibodies (FIGURE 9). Some of the antibodies retained binding activity
for both IL-12 and IL-23, others only for one cytokine or the other, while others minimally
bound to either cytokine. SPR was performed on the samples and from this data the off-rate
of the constructs were analysed. From this data Antibody 7 which had a C95N substitution
displayed the closest affinity to that of Antibody 1 (TABLE 2).

20 [0264] Unexpectedly this substitution dramatically improved the homogenitiy of the product
as seen by SDS-PAGE. Antibody 7 displayed a size pattern with one major species which is
similar to that seen for a comparator antibody of known molecular weight (FIGURE 10).
This was compared to Antibody | which displayed two major species (FIGURE 10).

[0265] The 3 substitutions were then combined into a single antibody which was called

25  Antibody 50 which had the following heavy and light chain variable regions:
Antibody 50 VH domain (SEQ ID NO: 112)

EVQLQQSGADLVRSGASIKLSCTASGENIKDY YLHWVKQRPEQGLEWIGWIDPENGD
TEYAPKFQGKATMTADTSSNTAYLQLSSLTSEDTAVYYCNANKELRYFDVWGAGTT
VTVSS



21 Gu lle Val Leu Thr Gn Ser Pro Asp Phe G n Ser Val Thr Pro Lys
151015 A u Lys Val Thr Ile Thr Cys Arg Ala Ser Gn Ser Ile Ay Ser Ser
202530 Leu H's Trp Tyr Gn Gn Lys Pro Asp Gn Ser Pro Lys Leu Leu lle
354045 Lys Tyr Ala Ser G n Ser Phe Ser Ay Val Pro Ser Arg Phe Ser Ay
505560 Seq Listing as filed _3458900_1 ser Ay Ser Gy Thr Asp Phe Thr Leu
Thr Ile Asn Ser Leu Qu Ala 65707580 G u Asp Ala Ala Thr Tyr Tyr Cys Hi s
G n ser ser Ser Leu Pro 859095 <210> 22 11> 95 <212> PRT <213> Hono
sapiens <400> 22 Au Ile Val met Thr Gn Ser Pro Ala Thr Leu ser Val Ser
Pro Gy 151015 Gu Arg Ala Thr Leu ser cys Arg Ala Ser G n Ser val Ser Ser
Asn 202530 LeAntiBbdy ShryL dymailSSEQADWOQYy9Pro Ay Gn Ala Pro Arg Leu Leu Ile
354045 Tyr Gy Ala Ser Thr Arg Ala Thr Ay Ile Pro Ala Arg Phe Ser Gly

gg?g?gggeé Aniveehsehyr Jntpdbey S rRINOSN T HW Y HOR SBEKPREL IKFRY 859095
u rp ro

<210> 23 <21ﬁ3§@%@v<%% m éﬁ@%ﬁ Ile val Leu Thr
G n ser Pro a Thr. Leu Ser Leu ser 151015 G u Arg Ala Thr Leu Ser
Oys Arg Al a J8400LTHs apbodppetaiged hsélaffww foz %eni%uz*msanmupd IYELIEARSR 0 Lys
Pro Gy G5n AhdinReld bfegadkseu (HEGWRH €)354045 Tyr Asp Ala ser Asn Arg Ala Thr
Gy Ile Pro Ala Arg Phe Ser Ay 505560 Seq Listing as filed 3458900 1
65707580 G upASYMPhE4Al a Val Tyr Tyr Cys Gn Gn Arg Ser Asn Trp Pro 859095
<210> 24 <211> 13 <212> PRT <213> Hono sapi ens <400> 24 Leu Thr Phe Ay Qy

Ay Thr Lys ValsuGethublafiten HEMASH <210> 25 <211> 119 <212> PRT <213>
Hono sapi ens <40 > 25 du Val Gn Leu val Gn ser Ay Ala Glu val Lys Lys

:FA)\;S ghg 9035§%k$§§ ol rn¥ﬂ|zat %}VIFQ%F was Stmx?{a% 1&&0001%31&6 w1t¥ t r£ til_rhr Phﬁ '?ﬂ:)
nmet 354045 GlryUEéuPWCPt@n@ﬁlbpﬂg‘i %ﬁoéfofl@%%f%?t%@i RGRF p%fatwmumb%\ V&u Lys Phe

505560 Arlg G0y/086995 iRvoteThid ds lf@thEhexphlirad Ag py Tht et S (2000 andsp Hing &ay Tyr
65707580 Leufdot Leu Ser Ser Leu Arg Ser Gu Asp Thr Ala Val Tyr Tyr Cys
859095 Al a AIa Asp Pro Trp Gu Leu Asn Ala Phe Asn val Trp dy Gn Ay
100105110 Thr Leu Val Ser Val Ser Ser 115 <210> 26 <211> 107 <212> PRT
<213> Hono sHPO8HSsk4opsicaigtugergs for dei(itRsas theihbad a8d Bgoonits wigpddtdramingin  Met
Thr G n Ser Rrsed%elbwPaicorals t@S@lE: m%@d aﬁght\{@lheG%aﬂeﬁﬂa@%ﬁcaﬁ&pwﬁﬁ&u\@bl Thr Ile

Thr Cys Arg %/?94%?5 an(é s éﬁ&lt nu 61 881 E'§7 andrz)ls further explained by Tan et al (2002. J.
15 Immunol. 169(2): 1119-25), by Hwang et al (2005) and in this application (see above). They

were as follows:

CDR Canonical Structure

Heavy Chain CDR1 1

Heavy Chain CDR2 2

20 Light Chain CDR1 2
Light Chain CDR2 1
Light Chain CDR3 1

TABLE 3: Canonical Structure pattern of the CDRs of PMA204



202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys Leu Leu lle
354045 Tyr Ala Ala Ser Thr Leu Gn Ser Ay Val Pro Ser Arg Phe Ser Gy
505560 Ser Ay Ser Ay Thr Asp Phe Ser Leu Thr Ile Asn Ser Leu G n Pro
65707580 G u Asp Phe Ala Thr Tyr Tyr Cys G n Gn Ala Asn Ser Phe Phe Thr
859095 Phe Ay Ay Ay Thr Lys Val Qu Ile Lys Arg 100105 <210> 27 <211>
241 <212> PRT <213> Artifical <400> 27 Gn val Gn Leu Val Gn Ser Ay Al a
Gu Val Lys Lys Pro Gy Ala 151015 Ser va2 Lys Val Ser Cys Lys Ala Ser Gy
Tyr Thr Phe Thr Asp Tyr 202530 Tyr Leu His Trp Val Arg Gn Ala Pro Ay Gn
gy IISeu E;Iu ‘F[;ommhm&'ég&ﬁﬁnﬁm rddidh sb&plﬁn{r&mm@ e%l}l%%ﬁth%s}fdvﬁﬁmﬁm’ %u 'Sl'yr
a Pro Lys Gn A5 t Lo Ol ASP. | ANr - oer
Thr Ala Tyr éE% 8)3812%%%%1? F &ﬁtel?l %e@q%?%ﬁ@é? peieélggﬁ? ac_cg)et?ls',&rsh b ASp EFﬁ ?ﬁ&lw_g‘ “Val
Tyr Tyr Cys 859095 sosgnca) @loms Alligggnlime sequesisenirkenTinm BHET datpbaye Cidigsligy G n
dy Thr 1001@bdi10uBegAtidsRésnG3a3256i-1D2d] 3488986t LodveiesiMads inTthe thad geB@lineSer
Ay Ay Gsy %c}ﬁe _garg]ypegaﬁaﬁ ynd@l‘é’néﬁgtecﬂ-ﬂnﬁﬂezsg%\%ﬁceg y Ay Ay Ala Ser Gu
Ile Val Met Thr G n Ser Pro Ala Thr Leu 130135140 Ser Val Ser Pro Ay Qu
Arg Ala Thr Leu Ser Cys Arg Ala Ser G n 145150155160 Ser Ile Ser Ile Asn
Leu H's Trp TYHVAFHIGRQIPNG®IG Gy Gn Ala 165170175 Pro Arg Leu Leu lle
Tyr Phe Ala Ser Gn Ser Ile Ser Ay Ile Pro 180185190 Ala Arg Phe Ser Gy

Ser Ay Ser Ser
G u Ash phe R RS ARG ARUK R Ly pRE s 0 Rk CRE RV ERBORE
Thr Phe Gy G5 TEGKIRORVSITARTS B (AYMEL Sy I38990586550 Arg <210> 28 <211>
118 <212> PRT <213> Artifical <400> 28 Gn Val Gn Leu Val Gn Ser Ay Al a
A u Val Lys I§HVPRe"(d(GEQIRNKBIBL5 ser val Lys Val Ser Cys Lys Ala Ser Ay
Cys Thr Phe Thr Asp Tyr 202530 Tyr Leu His Trp val Arg G n Ala Pro Ay Gdn

Ay Le ok ASR g)Ma Iﬁm Tyr
Alg Prg @g %\%ﬁ%{g%sggg GﬁP%AXVE"V@C\k}X% ThrT%t T‘YVL%%?P%SK? hr g}'ri:D FI' Sgr
Thr Ala Tyr ) §§8 TM@@J@?MF%WM}?%T Gu Leu Arg Ser

Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 859095 Asn Ala Asn Lys G u Leu

p_ASp
Arg Tyr Phe I@%VVég“OT@EQ;HyI\@:ﬁ%Gy Thr 100105110 Met val Thr Val Ser Ser
115 <210> 29 <211> 118 <212> PRT <213> Artifical <400> 29 Gn Val G n Leu

val -G n Ser GvhHrAIESAA RV IRbG AY KW MEKRER VAR s LR EPRBAPCRRILEVRUGRSAYN  Ser
SRR i r GO

Gn Ala Pro
Ay Asp Thr u Tyr Ala Pro Lys Phe 505560 G n Qvy Ar%val Thr Val Thr Thr
Asp Thr $er [PRYOISh of e garmalinpyequeBPoTne0 (R IING: L& PEA B Mg 18. 8EQAPg Ser

Asp Asp Thr Rbaloyal compinatlyt willysy 85 M kAN AlrdanAsnlikIHGEdich@W cllg Tyr Phe

Asp Val Trp gp}ﬁy@lerhagex«oﬁ regions for making a humanized heavy chain. The following JH region

sequence was chosen based on primary sequence similiarity:
JH3 (SEQ ID NO: 20)

20 AFDVWGQGTMVTVSS
[0271] Human germline VL region sequences (Hwang et al, 2005) that have a similar
canonical structure pattern to PMA204 were selected as acceptor sequences. These were the
following germline sequences:

IGKV6D-21%01 (SEQ ID NO: 21)

25  EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQQKPDQSPKLLIKYASQSFSGVPS
RFESGSGSGTDFTLTINSLEAEDAATYYCHQSSSLP



100105110 Met val Thr val ser ser 115 <210> 30 <211> 118 <212> PRT <213>
Artifical <400> 30 Gn val Gn Leu Val Gn Ser Ay Ala Gn Val Lys Lys Pro

Ay
Al a
Pro
Thr
Ser
Thr
Trp
118
du
Tyr
dy
Al a
Thr
Tyr
dy
115
Thr
Ser
Lys
Ser
Leu
Gn
Ile
Gn
val
Hi s
Asp

Al a 151015 Seq Listing as fileq 3458900 1 Ser Val Lys Val Ser Cys Lys
Ser Ay Tyr Thr Phe Thr Asp Tyr 202530 Tyr Leu His Trp Val Arg Gn Ala
Gy Gn Ay Leu Qu Trp Met 354045 Gy Trp Ile Asp Pro Gu Asn Gy Asp
G u Tyr Ala Pro Lys Phe 505560 G n GI{ Arg Val Thr Met Thr Thr Asp Thr
Thr Ser Thr Ala Tyr 65707580 Met G u d3eu Arg Ser Leu Arg Ser Asp Asp

Ala Val Tyr Tyr Cys 859095 Asn Ala Asn Lys GQu Leu Arg Tyr Phe Asp Val
dy G n GXVBs+LOGEQEDIMO:M2Y Val Thr Val Ser Ser 115 <210> 31 <211>

<212> PRT <213> Artifical <400> 31 Gn Val Gn Leu Val Gn Ser Ay Ala

Val Lys 015 Ser Val Lys Val Ser s L Ala Ser Ay
Thr Cou TOMESEP R s0bBasRAR e Sl Vasn v aRKRR AR Y SASrBAay G n
Leu A u PARHVESCSSAORELTSHLISEDFAEY BEQORIMNNWPU Asn @y Asp Thr du Tyr
Pro Lys Phe 505560 Gn Gy Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser

Ala Tyr 6B6ROZ9860IMSEQEDW®:e3) Arg Ser Leu Arg Ser Asp Asp Thr Ala Val
Tyr Cys 859095 Asn Ala Asn Lys Qu Leu Arg Tyr Phe Asp Val Trp Ay Gn

Ao LRS00 B, T OSSR SR B L OO0

G n Ser PRISASEGSTHAPFLETUISSEEPRAFABENC QQRS@IVVP 151015 G u Arg Ala Thr Leu
Cys Arg Ala Ser Gn Ser Ile Ser Ile Asn 202530 Leu H's Trp Tyr Gn Gn
Pro Gy @212Ahay Brihe diglideadqleates khavn3SAQ4D NIy 21 RE) B 8OSer, s&onpSer |l e

Gy Ile R 2@ i@ co%ﬁnﬂ%ﬁ “Pt@%ngafytagggégge% %t‘%ﬁssceok dcé'u%p { Huf h%nkf.w?xfﬂe Thr

Thr 1le Ser

G n Ser Asi"8 ‘T}gﬁ‘é‘o WB‘“E%%F%‘@@‘G@%“TW @%VI@VI@W‘ SGHEFH%WSLC%S@%I GI u
Lys APg »00d0bpradd@seqBceibiibarityt8 <212> PRT <213> Artifical <400> 33
Val Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Gy Ala 151015 Ser
Lys Val r  Ala ser Ay Tyr Thr Phe Thr Asp Tyr 202530 Tyr Leu
Trp Val ilgg(sgéﬁljk{&@o Gy Gn Ay Leu Qu Trp Met 354045 Gy Trp lle
Pro Gu Asn Ay Asp Thr Qu H's Ala Pro Lys Phe 505560 65 Seq Listing

as filed 34589D0GCTROFBSR® net G u Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala

Val
G n
PRT

Tyr Tyr Cys 859095 Asn AI a Asn Lys Gu Leu Arg Tyr Phe Asp Val Trp Gy
Ay Thr Eﬂqgg]oﬁll JCQ)l{reotf the accep ogs we?elz Leg acedSweJh ti]ie (35011<€gp]6951n§ éDﬁ% %1]61?1 118 <212>
PMA204. The genes were created using gene synthesis, and different combinations of
15 Superhumanized heavy and light chains were transfected (Antibodies 40, 41, 42, 43, 44, 45,

46, 47, 48). All of these expressed antibodies retained binding activity for both IL.-12 and IL-
23 (FIGURE 12).

[0274] Two rare amino acids in the heavy chain of PMA204 were identified. An Ala at

position 93 and Asn at position 94. These amino acids were introduced as backmutations into
20 the heavy chain Superhumanized variants. The genes were created using gene synthesis, and

different combinations of these backmutated Superhumanized heavy chains and the

Superhumanized light chains were transfected (Antibodies 31, 32, 33, 34, 35, 36, 37, 38, 39).

Some of the expressed antibodies retained binding activity for both IL-12 and IL-23, some

antibodies bound only to one cytokine or the other, while other antibodies showed minimal
25  binding to either cytokine (FIGURE 12).

[0275] From these combinations of antibodies, several antibodies displayed consistant and
strong binding to their antigen in ELISA and SPR assays. Three antibodies were selected
Antibodies 37, 39 and 44. Based on the optimization of Antibody 1, the 3 point mutations that
enhanced the biophysical properties of Antibody | (Light Chain W94F, Heavy Chain M34L,



<213> Artifical <400> 34 Gn Val Gn Leu Val Gn Ser Gy Ala Qu val Lys
Lys Pro Ay Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe
Thr Asp Tyr 202530 Tyr Leu His Trp Val Arg Gn Ala Pro Ay Gn Ay Leu Gu
Trp Met 354045 Ay Trp Ile Asp Pro QQu Asn Ay Asp Thr u Ser Ala Pro Lys
Phe 505560 G n Gy Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Al a Tyr
65707580 Met A u Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
859095 Asn Ala Asn Lys Gu Leu Arg Tyr Ph¥ Asp val Trp Ay Gn Ay Thr
100105110 Met Val Thr Val Ser Ser 115 <210> 35 <211> 118 <212> PRT <213>
Artifical <40@av36hdo a93a)lwda Mtrb@ideMalo AGitibodiey37Gyandl4a. &mMaAnohMmba\éﬁ Pro

Gy Al a 1510 f r.-Vval Ser
ok Lys A2 SR %ﬁ TR B AR %‘t‘aﬁ%@%‘%’% PEGe BB ar
Gn Ala Pro @%?n‘é‘) angpgdigsdpnidpagier B Vets: @ £645)-fyhery WtﬂbP@eSA%I&OWCgtO@u Asn
Gy Asp Thr GRundil-2Rind P8 (HIGERIPNE). 5065660 8Gidisplalad shoge MadindtorlL.MRtas Thr  Thr

Asp Thr Ser Thusup&S vid SFR MABvab¥hoLrfH frdO: Mglkl 1glslfné-tﬁ9 NRDY cé\l’%aséueags:(gr _?_y rSe rPhe

G u Asp Thr yr

nop vl Trp AUk it boriciBadTe et vst GERY G b w3
<211> 118 <2 BPISNRRT aSSZﬁ.Q::IGHREI Ith). Ga¢ condip@rABEboGY A0 Warhon@irared srion §/amhib@on oBer
Ay Ala Au VYali2lnascddBNRrsecrédon ifN& -0 03 andRI 2 Makucky 8- YAlecRBEn )¥& LYS Al a
Ser Ay Tyr 'mlrlmgtbqen:{;grteAs Tyr 202530 Tyr Leu His Trp val Arg Gn Ala Pro
Gy Gndy L %R?e "354045 Ay Trp Ile Asp Pro Gu Asn Ay Asp Thr
Gu Tyr Ala Pro Lys Phe 505560 G n Gy Arg Val Thr Met Thr Thr Asp Thr Ser
Thr Ser Thr AXAMPELE65707580 Met G u Leu Arg Ser Leu Arg Ser Asp Asp Thr
Ala Val Tyr Tyr Cys 859095 Asn Ala Asn Lys Qu Leu Arg Tyr Phe Asp Val Trp
Gy Gn d r 10010 110 1 Seq Listing as filed 3458900 1 Met Val
Tht val Pro ElH 'f8>f§@‘%§9%1> 108 <212> PRT <213> Artifical <400> 37
GQu lle Val Mt Thr Gn Ser Pro Ala Thr Leu Ser Val Ser Pro Ay 151015 G u
Arg Ala Thr [RUI6ISEVIAQYEw#ArasoAhmaBesrd usng hGedn thrdntewoelt sehhedcAsmt 282538yLeu Hi s
Trp Tyr Gn R | Tyr Phe Al a
Ser Gn Ser gnﬂol (§1s E{lgleﬁﬁéptgerlenﬁ:egce '&é gap \godgge:,ﬁué%gs ASf 6}% oggélhgfléou y Ser dy
Thr G u Phe ‘?*Hfb 3éu Thr Thr Ser Ser Leu G n Ser 65707580 3 u Asp Phe Al a
Val Tyr Tyr Cys G n G n Ser Asn Ser Phe Pro Leu 859095 Thr Phe Ay Ay Gy

Thr ]Ic_ys I\1/a| @207]| A 8LLYS s&i¢h KORIED dRdAR B8p:Adddpdb. %Ba/;ﬁiéﬂqaa\elﬁﬁﬁliel_ &(2)1\7%@ 5
Artifica £ u Va ys Lys Pro
@y Ala 1510 egﬁ)é{ﬁ ‘%{g’ bﬁ/ys ‘8azpld éirilt X Qms qm%ﬁh agglé'{elése)?u CFS Thr Leu Thr Asp
Tyr 202530

[0278] A close human homologue to the heavy chain variable region of PMA204 was

IRZ7HC variable region (SEQ ID NO: 25) as shown below:

PMA204HC EVOLQQSGADLVRSGASTIKLSCTASGENIKDY YMHWVKQR 40
20 1RZ7THC ee..V....BVKKP..TV.I..K...YTFS.F..Y¥..R.A 40
PMA204HC PEQGLEWIGWIDPENGDTEYAPKFQGKATMTADTSSNTAY 80
1RZ7HC .GK....M.L....DA..M..E..R.RV.I..... TD.G. 80
25  PMA204HC LOLSSLTSEDTAVYYCNACK-ELRYFDVWGAGTTVTVSS 118
1RZ7HC U - S A.DPW..NA.N...Q..L.S... 119

[0279] There are 31 amino acid differences between the two sequences outside of the CDR
regions.



Tyr Leu H's Trp Val Arg Gn Ala Pro Gy Gn Ay Leu Gu Trp Met 354045 Gy
Trp Ile Asp Pro Qu Asn Ay Asp Thr Au Tyr Ala Pro Lys Phe 505560 Seq
Listing as filed 3458900 1 Gn Ay Arg Val Thr Met Thr Thr Asp Thr Ser Thr
Ser Thr Ala Tyr 65707580 Met G u Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala
Val Tyr Tyr Cys 859095 Asn Ala Asn Lys G u Leu Arg Tyr Phe Asp Val Trp Gy
Gn @y Thr 100105110 Met Val Thr Val Ser Ser 115 <210> 39 <211> 118 <212>
PRT <213> Artifical <400> 39 Gn Val Gn %eu Val Gn Ser Ay Ala G u Val
Lys Lys Pro Ay Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr
Phe Thr Asp T928020REBEht dhyainsMeiotde s wid fisoViagh fvgekkhd 1dhtechRn @afdbye Rion & y Leu

GQu Trp Met . . Pr. X GQu Tyr Ala Pro
Lys Phe 5055\:‘31%%&16él g’g%ﬁ%@éﬁb@ﬁ&& FE %?? @?6%%@%% g‘%{ Thr Ser Thr Ala

&, SSaoss it ot ST Y PR & % Y
100105110 Metir¥ale Thr VaI pSer. .Sedsv kD . 216> 400<2% 12> . 118 <212> BPRT <213>
Artifical <400> 40 Seq Listing as filed 3458900 1 Gn Val Gn Leu Val Gn
Ser Ay APa Qu Val Qu Lys Pro Ay Al a 151015 Ser Val Lys Val Ser Cys Lys
A2 Ser S Bl Pre Theohop T 20230 T ahey. s Vel o G Al
Thr A u Tyr Ak@LE’ro Lys Pk@gz\&%&@o IQQnVGy Ciy Vak. TThrLQIMet Thr Jhr Asp Thr
Ser Thr Ser Thr Ala Tyr 65707580 met G u Leu Arg Ser Leu Arg Ser Asp AS Thr
Ala Val Tyr Tyr Cys 859095 Asn Ala Asn Lys GQu Leu Arg Tyr Phe Asp Val Trp
Gy Gn dy }Q}b 0(;([)105110 E%/cm%é%a@l&i_NSéPLTF%AqT§% Ser 115 <210> 41 Q<§211> 118
<212> PRT <2 rtifical A Leu Val G n Ser y Ala Qu
Val Lys Lys Prondy Ala 1510k5ysek. vat. Lys val ser cys Lys Ala;ger Ay Tyr
Thr Phe Thr Asp Tyr 202530 Tyr Leu His Trp Val Arg Gn Ala Pro Ay Arg Gy
Pro Lys pho SOELpte e dl ik Qe pifect e R Refe o b G0l 17
ro Lys e

Ala Tyr 65707588°*Met G u Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr
Tyr Cys 859095 Seq Listing as filed 3458900 _1 Asn Ala Asn Lys GQu Leu Arg

Tyr Phe Asp msz]TUmQIyntﬂmGsyﬁJﬂé (Al&&%@%&&ﬂ%@tﬂyﬁbdeﬂ'ﬁf nealy ap@llie ﬁe{ %5
<210> 42 <21 ical < r
2107 42 2 AR BRI AILGRL (e B Rk, oty T
cys Arg Aﬁa BePaTgySUSSE, fqued daing|theeBlaghl ?@@BsbthEBﬁDﬁa@baF? Bndrwm@zﬁhe n Lys
Pro Ay G n AhglaRrmtibsdy hhé o plidishdd heeh3Bsb0didn &“W;taRlnﬁctﬁdeaAIS@ﬁngGmm&wl offThr ser
Gy lle Pro Al@ofy Qnﬁfi&7%%ﬁlorgt&{te§9§é§c%a§§'ht @M%ﬁﬁéAalv p/an?;hf I #1 dR\gsD hr Leu

[ r L r cys
-Cr_]h::] Sere ign Eé}tc o %@Tgﬁe%g@g@gmwmks of the two antlbodles Theref01e IRZ was y

chosen as the acceptor framework into which the donor CDRs from PMA204 were grafted
20  onto generating a CDR-grafted antibody.

[0283] A closer examination of the model of PMA204 identified critical framework residues
that could influence the binding of the CDR-grafted antibody to the antigen. These were as
follows:

Heavy Chain
25  ARG40 - Hydrogen Bonds to another residue and stabilises a CDR loop structure
GLU42 - Difference in secondary structure compared between donor and acceptor

LYS66 — Hydrogen Bonds to 3 different residues and stabilises a CDR loop structure



Thr Phe Ay Ay @y Thr Lys Val Gu Ile Lys Arg 100105 <210> 43 <211> 118
<212> PRT <213> Artifical <400> 43 Gn Val Gn Leu Leu Gn Ser Ay Ala Qu
val Lys Lys Pro Ay Ala 151015 Ser val Lys Val Ser Cys Lys Ala ser @Ay Tyr
Thr Phe Thr Asp Tyr 202530 Tyr Leu His Trp val Arg Gn Ala Pro Ay An Gy
Leu Gu Trp Met 354045 Seq Listing as filed_3458900_1 505560 Gn Ay Arg
Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr 65707580 Met Qu Leu
Arg Ser Leu Arg Ser Asp Asp Thr Ala Val T8r Tyr Cys 859095 Asn Al a Asn Lys
Gu Leu Arg Tyr Phe Asp val Trp Ay G n dy Thr 100105110 Met Val Thr Val
Ser Ser 115 <210> 44 <211> 118 <212> PRT <213> Artifical <400> 44 @ n Val
A n Leu Val ddightSbrin@y Ala u Val Lys Lys Pro Ay Ala 151015 Ser Val Lys
Val Ser Cys Lys Ala Ser Ay Tyr Ala Phe Thr Asp Tyr 202530 Tyr Leu H's Trp
Val Arg Gn r I\/bt 354045 Gy Trp Ile Asp Pro
Gu Asn Gy ﬂsﬁ#h% Xd&%&e%%yﬁam&ﬂg’ Biie“505560 G n Gy Arg Val Thr net
Thr Thr Asp Ser_ Thr Ser Thr Al a Tyr 65707580 Met A u Leu Arg Ser Leu
Arg Ser Asp 61?hr lf I regigpe ARAFCOFEVAENEs 850095 Asn Ala Asn Lys G u Leu Arg
Tyr Phe Asp Val Trp Ay G n @y Thr 100105110 Met val Thr val Ser Ser 115
<210> 45 <21PRG8P8 ReRBresipmoazedsvalivs fi cal  Seq Listing as

filed 3458900 1 <400> 45 G n Val Gn Leu Val Gn Ser Ay Ala Qu Val Lys
Lys Pro G5y A0284]1B4&0 b5 thSeraniad acidy sveMaihtr@mredQy adkymitalibas iSenthe@ YR Fyatted a Phe

$hr @ |to ?5/20%%20%39 BhYdd dﬂ% tlﬁqllelflpn Sedndbd, Gt gﬁt E%fu&n%%hﬁeﬁlha%ag dg,reg fyg
!
e Sobseo. GNP ey R eyt oSSRt i i Aol oy res 1

65707580 net GEPW) 1!@91W9ud§,érnt¢_@hthﬁhgn@eﬂ€dﬂmﬁnﬁsp Thr Ala Val Tyr Tyr Cys
859095 Asn Ala Asn Lys GQu Leu Arg Tyr Phe Asp Val Trp Ay dn Gy Thr
100105110 Me{0283a] AfftirgeMadyniBedis Gell tielbhnmaRi2Ebyadibntss 2ddhbind08s sTAALsraRRTICHR1 3>

/FA)\I"[ i fGII Cag}g;gggﬁe&l&tlgxﬂ/ dhbs ¥R thé\’ﬁttckl;ll_ﬁﬁtecgcﬂh@%el? Jx e&e@to ptﬁ)elLV%Helﬁ ré \S/glr ISlere
ro

Asn 20%530 LBW‘?&@“*?“P%Z%’P“@‘% GEPPIP‘QJ@*%/ 8%53 5‘@% EI é%ﬁ“gﬂéa Peu 11e
354045 Tyr Phé Al &. S8168@MTEEL, 121 83, Bbr75EAn HHI%A Rrae pefoamdt on thtve aBdodich.y
505560 ser Gy opeie afdlinbdibh Fetdi#ed bﬂ@lﬁw-ﬁ@t’ivﬂyeél bR 1L 1261 S8 - 2§@IGU§'}E 1@ n Ser
coreso o gl K BAD BLR GG RA
val Qu |1 e E%enﬂpgfufb@@eéy&tszw}g te7NE92 aell bagrd asspy FIGPRE 142 1@sibayta8f i cal

demonstrated strong inhibition of IL-12 induced IFN-y secretion in NK-92 assay.

[0286] To explore whether other backmutations could enhance the affinity and potency of the
antibody, the heavy chain variable region of Antibody 68 was aligned with the heavy chain
variable region of the optimized chimeric antibody Antibody 50. At each position in which
20 Antibody 68 differed from Antibody 50 the residue from Antibody 50 at that position was

introduced into Antibody 68. These variants were gene synthesized, paired with Antibody 68
light chain, and expressed (Antibodies 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104,
105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123,
124, 125). An ELISA was performed on all the heavy chain and light chain antibodies. Some

[\
¥

retained binding activity for both IL-12 and TL-23, others only for one cytokine or the other,
while others showed no binding to either cytokine (FIGURE 18).

[0287] To see whether other backmutations could enhance the affinity and potency of the
antibody, the light chain variable region of Antibody 68 was aligned with the light chain
variable region of the optimized chimeric Antibody 50. At each position in which Antibody
30 68 differed from Antibody 50 the residue from Antibody 50 at that position was introduced
into Antibody 68. These variants were gene synthesized, paired with Antibody 68 heavy chain



<400> 47 GQu lle Val Met Thr Gn Ser Pro Ala Thr Leu Ser Val Ser Pro Ay
151015 A u Arg Ala Thr Leu Ser Cys Arg Ala Ser Gn Ser Ile Ser Ile Asn
202530 Leu H's Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu lle
354045 Tyr Phe Ala Arg G n Ser Ile Ser Ay Ile Pro Ala Arg Phe Ser Ay
505560 Ser Gy Ser Ay Thr Qu Phe Thr Leu Thr Ile Ser Ser Leu G n Ser
65707580 G u Asp Phe Ala val Tyr Tyr Cys G n G n Ser Asn Ser Phe Pro Leu
859095 Thr Phe Ay Ay Ay Thr Lys Val A& Ile Lys Arg 100105 <210> 48
<211> 108 <212> PRT <213> Artifical <400> 48 GQu Ile Val Met Thr G n Ser

Pro Ala Thr LedlegessddEhn@odicPn s, @wi@l@d&ﬁmz Arzg A aszihneley, S8riLys Arg

Ala Ser Gn Lo er ;11 3 roGIy
Gn Ala Pro irggf It e]4§e1ljn’l 4 %45%5?4? P48|1F-J iﬂr@A ¥Olmgie ﬁtﬂe@l Ile
Pro Ala Arg Phan s@rhc@ s}wmeswles @@eL?tglp?%@magg #ﬂlvwogh%@e@ andgbma y Ser
Ay Thr G u Ride Tthers kisiwedho binkimg SesithSesytdken (BOURERT9)65707580 G u Asp Phe

Ala Val Tyr Tyr cys Gn Gn ser Asn Ser Phe Pro Leu 859095 Thr Phe Ay Ay

Gy Thr Lys Y@SSQAHUUOBQs |1-2/75 1% g?é‘-@@(ﬂ-@% 5218 48 w%@s@l%ct@@as&?énztﬁefﬁ%n§213>
Artifical <4 0>4 %b val Ser

er
Pro Gy 151015 d@" EFO b megéetd ‘g/hg %Fbah aﬁ”ﬁ%?\nég%dygé# dplaveder |1 e
Asn 202530 Léiaoqan@nhm@ qf;}L 1ghpmay BBMt;lepﬁonf@cgd IENr 9apa (BICGARE i) hedilLEu | | e
354045 Tyr PlheluAddL g€ sed@tidn $ethe hludnSlentdyye dsb® (PICURM 84)Arg Phe Ser Qy
505560 ser Ay Ser Ay Thr Qu Phe Thr Leu Thr Ile Ser Ser Leu G n Ser
65707580 G u gﬁélge Ala val Tyr Tyr Cys G n Gn Ser Asn Ser Phe Pro Leu
859095 Thr P y Ay Thr Lys Val Qu lle Lys Arg 100105 <210> 50
<211> 108 <212> PRT <213> Artifical <400> 50 Gu Ile Val Met Thr G n Ser
Pro Al a TAr EdpfERity Yigturaten ¢ Antihody 861015 G u Arg Ala Thr Leu ser cys Arg
Ala ser Gn Ser Ile Ser Ile Asn 202530 Seq Listing as filed_ 3458900 _1 Leu
His Trp Tyr Gild Reeparhtion ¢firgat@igls @rmibbbandispldy g Leu Leu ||l e 354045 Tyr Phe
Ala Ser Gn Ser Ile Ser Ay Ile Pro Ala Arg Phe Ser Ser 505560 Ser Gy Ser
Ay Thr A u R2e9ThitibbeépsiThis réfoenatied fobexprission @ nscbelscBoi (58Q IQNO -Aspandhe

85 Yo [on Qe b OB o000 SEr B L L5t B0 I e By O
Artifical <4®®¥" @ELafémﬁy ?Hl’élc%ﬂ“ WE‘tSCFI“hWa T cxpiessef B falcgli ppupiged medtipiar  Ser
Pro Ay 1510diBorGhtogrirhy aAd gel Tifiratibe (ExBersidiygas ApgfirAled bPEDS-GAGESex! |1 e Ser Ile
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[0290] The coding sequence for scFv-80 was sub-cloned into the pEGX412

mutagenesis/ribosome display vector and random mutations were introduced into the scFv

20 sequence using Q-Beta replicase (Kopsidas ef al., 2007, BMC Biotechnology, 7: 18). The
resulting pool of DNA constructs encoding mutant scFv-80 variants was transcribed to single-
stranded mRNA in a T7 RNA polymerase reaction and then used to conduct ribosome
display.

[0291] A commercial preparation of IL-23 was biotinylated for use in ribosome display
25 experiments. An SPR experiment was performed to confirm that biotinylated IL.-23 bound
well to streptavidin and retained binding against scFv-80 within minimal loss in binding

affinity.
6.1.2 Enrichment of I1.-23 binding variants using ribosome display

[0292] The mRNA pool encoding the scFv-80 variants was translated using an in vitro
30 expression system and the resulting scFv library was panned for IL-23 binders using the

ribosome display protocol described by Kopsidas ez al. (2007). The selective pressure of the
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ok This is the average kq for scFv-80 established across entire screening experiment
(n=110).
###  Mutations in the CDR region of the variable regions

TABLE 4: Sequence summary for unique scFv-80 variants identified through SPR screening.
6.1.4 Full kinetic characterization of unique scFv-80 variants

[0294] A number of the scFv variants presented in TABLE 4 were selected for full
characterization of binding kinetics, encompassing a broad range of mutation profiles and
binding affinities. Large-scale protein expressions were carried out for each scFv. The
expressed scFvs were purified as monomeric proteins and tested for binding against IL-12 and
IL-23 by SPR (TABLE 5). These results confirmed that all variants isolated via ribosome
display and screening bound to both antigens, with some exhibiting affinity improvements of

up to 5-fold compared to parental scFv-80.
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10
#* kg for this these variants were below the limit of detaction (LOD) of the BIAcore T100
using this assay format. The LOD was estimated to be 1x107 s™.

TABLE 5: Full kinetic characterization of selected scFv-80 variants.
6.1.5 Conversion of scFv variants to the IgG format

15 [0295] The three scFvs that showed the highest binding affinities in SPR assays (AW-F2,
CU-A6 and CP-A6) were reformatted for IgG expression by subcloning the Vy and Vi,
domains into separate mammalian expression vectors (i.e. one construct for the antibody
heavy chain, one for the light chain). CU-A6 was converted to Antibody 183, CP-A6 was
converted to Antibody 184 and AW-F2 was converted to Antibody 207 by addition of a

20 human heavy chain Fc region (SEQ ID NO: 8) and a constant kappa light chain region (SEQ
ID NO: 9). IgG molecules were expressed by co-transfecting the heavy and light chain
construct for each antibody into HEK 293E cultures. The expressed IgGs were purified by
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6.1.6 Combination of mutations identified through ribosome display and screening

[0296] A series of additional scFv variants were created by combination of various mutations
described above (TABLE 4). These scFvs derived by weighting the various mutations based
15 on a) number of times observed in the screening runs b) affinity of the scFv associated with
the mutation. The highest weighted combinations (TABLE 7) were added to scFv-80 using
site-directed mutagenesis. All of these combination scFvs were then expressed on a small
scale and then partially purified using affinity chromatography and a desalting column. Each
new scFv was tested for binding against IL-12 and IL-23 by SPR using a medium-throughput
20 analysis protocol with a single concentration of analyte (TABLE 7). The data showed that all
of these variants retained IL-12 or IL-23 binding. In most cases, the dissociation rate of the

new variant was at least equal to the parental variants. Two mutation combinations (T28A in
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115120125 Asp Leu Thr Phe Ser val Lys Ser Ser Arg Gy Ser Ser AS Pro G n
130135140 Ay Val Thr Cys Gy Ala Ala Thr Leu Ser Ala Qu Arg Val Arg Ay
145150155160 Asp Asn Lys Qu Tyr Qu Tyr Ser Val u Cys Gn Gu Asp Ser
Ala 165170175 Cys Pro Ala Ala Gu GQu Ser Leu Pro Ile Ju val Met Val Asp
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Gn Gy Leu|Arg |Asp |Asn S8r Gin Phie Qps L GasiiAngo3856800395400 Ile Hi s
Gn Ay Leujlle |Phe [Tyt G u Lys Leu Leu y Ser Asp || e|405410415 Phe Thr
Gy GQu Pro|Ser [keu |keu Psio psp Her Pro Valxs Glzwo’(iz.moteu 420425430 Hi s Al a
Ser Leu Leu @y |keu sgr (hn Leu Ley '7‘? 19, &4y GG«XIO i3(§ 433440445 H's Trp
A u Thr Ginlkﬁain T € |Pro ber teu Her er L:HGI' &45f455460 Gn Arg
Leu Leu Leulhrg-Phedifs {¥e 18y AR diﬁ 02 GLAra it | 468470475480 Seq
Li sting aSAllIluld[l'l)n@g;qﬁ’iﬂﬁﬁaggwqﬂ y@ll\ \(s I uval Ala Al a Arg Val Phe Ala His G y Al a
Ala Thr Leu Ser 485490495 Pro <210> 69 <211> 497 <212> PRT <213> Artifi cal
<400> 69 Ik fehisFaiap waBhiowt thd i (deyl1.ADYShe IASR TW@ulnis aFdy Frma B The ad 1OrGhs Bimbi@iblbe S a0 Ty
151015 Pro Asp Ala Pro Ay GQu Mt Val val Leu Thr cys Asp Thr Pro GQu
202530*d l}““%\%‘iﬂ“‘*’@loy”“ll‘“f“éﬂkmﬁi‘""“I“H“fb“’l’ﬁfl‘r‘a“ﬂL‘eu Asp G n Ser Ser u val Leu Gy
0 Sl POl 5 0 2L Lys G Phe @y fop Wa Gy
65707580 l&ﬁ&bnm&ﬂl‘edh‘ﬁdﬁﬁni&;ys Lys Gu Asp GI y Ile Trp Ser Thr Asp Ile Leu Lys
859095 Asp G n Lys Qu Pro Lys Asn Lys Thr Phe Leu Arg Cys Qu Ala Lys

TABLE 7: Single concentration kinetic analysis of scFvs carrying mutation combinations.
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100105110 Asn Tyr Ser Gy Arg Phe Thr Cys Trp Trp Leu Thr Thr Ile Ser Thr
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filed 3458900 1 Asp Asn Lys Qu Tyr Gu Tyr Ser val Qu Cys Gn Ju Asp Ser
Al a [0299] Using SPR technology the k, and kq and the Kj, of various humanized antibodies
was determined. These affinities are listed in TABLE 8. In all cases antibodies that contained
20 a Y59S or Y59H substitution, independent of the framework of the antibody, displayed an

improvement in binding affinity to IL-12 and IL-23.



165170175 Cys Pro Ala Ala Qu Ju ser Leu Prolle Gu Val net Val Asp Al a
180185190 val His Lys Leu Lys Tyr A u Asn Tyr Thr Ser Ser Phe Phe Ile Arg
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Pro 290295300 Cys Ser Jy Ser dy Ser Ser Ard Gy Gy ser Qy Ser y Ay
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G n Arg 385390395400 11 Hsdy e ||le |BAdS Tyr | Gsu Lys 1680 Leu Gy

Ser sop 1€ 40541515 foge, 9. [5ag, 3170 =8 [ujes s X Tor Gy
L L dy L G d 435440445 His T €]
Tor Gin G 11 |Reb-ser aractr Broobldogs, sobskidb 1ERtedied WA hrf Leu

Lo Lou Ay Phellys 119 by frin SerobunG 1 Al Bl 155476475480 Vel A e

)

val Ala Al a Arg val—Phe—Ara—H Oy—FmaAa A—ret—pet—4594 T ro <210>
71 <211> 497 <213z PRT |$23320AY § b 62l 00> T e Ley Lys Lys Asp
val Tyr Val Val e Apr’Quﬁf 'Tyl&?zfg?s P é%,&EJ{J(%A gaﬁyu ?"u-- met val

val Leu Thr Cys Asp Thr 4Rop.6d jui 202580 484U Asp s:Yodl | £44104 TrRg Nr| Leu Asp
G n Ser Ser GQu|Val Leu Gy 354045 Ser dy Lys Tnr Cea 1thr tte Gm Val Lys

G u Phe Ay Asp|Mxa Gy 5306560 Gok-0yr 248r Cys.Bksoclys148-y1 Gipgs@ Ul val Leu
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205 4.81E+06 | 4.15E-04 | 86.2 3.70E+06 | 5.81E-04 157.0
TABLE 8: SPR data for various humanized antibodies.

5 EXAMPLE 8§
8.1 Further characterisation of various antibodies
8.1.1 Competition experiments -SPR

[0300] A competition assay was established using SPR to verify that the chimeric and

humanized antibodies described above maintained the same binding specificity as PMA204.
10 In the SPR experiment Antibody 136 was captured on a Protein A coated surface leading to

an increase in the response units (RU) and then loaded with IL-12 or IL.-23 (leading to another

increase in response units). PMA204 was then loaded but did not bind to the surface IL-12 or

IL-23 — Antibody 136 complex (FIGURE 21) (no increase in response units). This indicates
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8.1.3 Receptor neutralization assays

8.1.3.1 Antibody 80 and Antibody 136 neutralize IL-12 binding to IL-12Rp2 and IL-23
binding to IL-23R

25 [0304] Using receptor neutralization assays it was demonstrated that Antibody 80 and
Antibody 136 neutralized the binding of IL-12 to IL-12RB2 (FIGURE 24A) and the binding
of IL-23 to [L-23R (FIGURE 24B). The control Antibody 202.1 displayed no inhibition of IL-
12 binding to IL-12Rf2 or IL-23 binding to IL.-23R.

8.1.3.2 Antibody 80 and Antibody 136 do not neutralize IL-12 or IL-23 binding to IL-
30  12Rpt

[0305] Antibody 80 and Antibody 136 did not neutralize the binding of IL-12 to TL-
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EXAMPLE 10
10.1 Neutralisation of IFN-y induced by chimeric IL-12 on murine splenocytes

[0308] It was found that human IL-12 is weakly reactive with murine splenocytes to induce
25  IFN-y production. However a chimeric molecule consisting of a human p40 and a murine p35

(SEQ ID NO: 63) was capable of inducing a IFN-y response from murine splenocytes at

levels similar to that seen for murine IL-12. Several lead antibodies (Antibody No’s: 36, 80,

180, 181, 193, 194, 198) where then added to this assay with the aim of inhibiting chimeric

IL-12 from inducing a IFN-y response on murine splenocytes. All the antibodies demonstrated
30 neutralisation in this assay (FIGURE 28).
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465470475480 Val Ala Val Ala Ala Arg Val Phe Ala Hs Ay Ala Ala Thr Leu
Ser 485490495 Pro <210> 74 <211> 497 <212> PRT <213> Artifical <400> 74 lle
Trp Au Leu Lys Lys Asp Val Tyr Val Val GQu Leu Asp Trp Tyr 151015 Seq
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Ile Cys g Ser Val' Arg Ala 275280285 G n Asp Arg Tyr
Tyr Ser A‘Nb %gteCtA?elevels (@R#?% Ala Ser val Pro 290295300 Cys Ser Ay Ser

Gy ser ser Ar Gly ser Ay Ser Ay Ay Ser 305310315320 Ay Ay Ay
Gy Ser Lys I'_Eé“%l\ﬂ\?% Ala val Pro @ y Ay Ser Ser Pro 325330335 Ala Trp Thr
Gn Cs Gn Gn Leu ser @n Lys Leu cys Thr Leu Al a 340345350 Trp Ser Ala
H's Pro Leu Vhil Stmplation ofBBMASte predncAdly-28) Diaghaesticiiste@H3d 0088 IMEIp 86 u G u
Thr Thr Asn Asp val Pro His Ile Gn Cys Ay Asp Ay 370375380 Cys AS Pro
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<2 30]? sose Sy]sﬁlee{?&e&%éﬂ @9@%@@899%% S&HF @/%]%) ffhag e Fti?oé?’of 023 Asp
Tr pl T;/:,:a 1 5 101135 uman peripheral Blood cells (PBM(Y,) An%/body 88 was able fo detect endogenous native

human IL-23 secreted by SAC stimulated PBMCs in this sandwich ELISA format (FIGURE
30B).

EXAMPLE 12
12.1 Epitope Mapping by H/D Exchange

[0312] In the first experiment, the hydrogens on IL-12p40 was exchanged with deutrons
25  insolution, then bound to Antibody 80 immobilized on a column, and then exchanged back
again in H»O while still bound to the antibody column, resulting in the epitope being
protected. Thus the epitope is labelled with deuterons. In the second experiment, the IL-12p40
was bound to the antibody column, then labelled with deuterons and then exchange back into
H,O while still bound to the column. After each experiment the IL-12p40 was eluted from the
30 column using low pH aggressively reduced and passed over a pepsin column which digested

the protein. The peptic fragments were then loaded onto an LC:MS. The difference in
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Asp Ay Ile Thr Trp Thr Leu Asp G n Ser Ser Qu val Leu Ay 354045 Ser Ay
Lys Thr Leu Thr Ile Gn Val Lys Qu Phe Ay Asp Ala Ay 505560 G n Tyr Thr
Cys Hs Lys Ay Ay GQu val Leu Ser H's Ser Leu Leu 65707580 Leu Leu His

Lys Lys Qu Asp Ay Ile Trp ser Thr Asp Ile Leu Lys 859095 Asp G n Lys Gu
Pro Lys Asn Lys Thr Phe Leu Arg Cys Qu Ala Lys 100105110 Asn Tyr Ser dy
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AQu Tyr Au T I G u Asp Ser Ala 165170175 Cys Pro Ala
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135 153 2 5% 5% 2% 4%

156 166 2 1% 0% 2% 1%

158 168 2 3% 0% 3% 2%

173 181 1 5% 7% 2% 0%

184 187 1 6% 4% 5% 5%

184 189 1 4% 1% 3% 2%

208 231 3 7% 5% 9% 7%

212 231 3 9% 5% 9% 8%

234 246 2 6% 1% 1% %

236 246 2 9% 3% 9% 7%

249 250 1 4% 2% -1% 1%

249 251 1 % 2% 1% 0%

253 274 3 27% | 28% | 30% | 28%

253 275 3 28% 125%  |29% |27%

254 275 3 3% 127% | 31% | 30%

277 286 2 0% | 16% | 25% 17%

295 299 1 % 1% 7% 3%

302 306 1 2% 0% -1% 0%




Asp Gn Lys Gu Pro Lys Asn Lys Thr Phe Leu Arg Cys G u Ala Lys 100105110
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Leu |l e Phe Tiyki-FEabiNd:p33438thtdOt Mm%‘%fc R il BcABR410415 Phe Thr Ay Gu
Pro Ser Leu Leu Pro Asp Ser Pro Val n Leu 420425430 His Ala Ser Leu
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Thr Leu P&/ B Hpgp th QéPd\“iﬁH’é“ésg? Asp Ala Ay 505560 G n Tyr Thr Cys
Hs Lys Gy Ay du val Leu Ser H's Ser Leu Leu 65707580 Leu Leu Hi s Lys
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Asp Asn Lys Gu Tyr Au Tyr Ser Val Gu Cys Gn Au Asp Ser Ala 165170175
Cys Pro Ala Ala Qu GQu Ser Leu Pro lle Qu val Mt Val Asp Ala 180185190
Val H's Lys Leu Lys Tyr Qu Asn Tyr Thr Ser ser Phe Phe Ile Arg 195200205
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Leu Ala 340345350 Trp Ser Ala His Pro Leu val Gy H's Met Asp Leu Arg Gu
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| | S T Au Tyr P Asp. Thr T )
Ser Thr Pro 'esm'gg“rt 9A\éﬁ%}a5§§ﬁ°‘}i&§elﬁ'ﬂ%‘ﬂv\é t@{;gl%ﬁl,&-#@&fm@w 80 and

Antibody 202.1 indicating that mis-folding of the mutant protein had occurred (FIGURE 31).
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Cys Trp Trp Leu Thr Thr Ile Ser Thr 115120125 Asp Leu Thr Phe Ser val
ser sETHOPSE Yy Ser Ser Asp Pro G n 130135140 Ay Val Thr Cys Ay Al a
Thr Leu Ser Ala Gu Arg Val Arg Ay 145150155160 Seq Listing as
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Generation of hybridoma cell lines, expression and purification

[0318] 5 BALB/C mice were immunized with human IL-12 (Peprotech) in Complete
Freund’s adjuvant each, followed by a boost of human 1L.-12 in Incomplete Freund’s adjuvant
on day 14, 35 and 70. On day 74, mouse spleens were harvested and mouse splenocytes
obtained. A fusion was performed between these cells and myeloma cell line SP2/0 Ag-14
and cells were deposited in 96-well tissue culture plates. Anti-IL-12, Anti-IL-12p40 and
Anti-IL-23 ELISAs (see below) were performed on the supernatant for each well of the 96
well plates. Supernatants that tested positive for all three ELISAs were carried forward and
cloned by limiting dilution. Clones that tested positive in downstream ELISAs were culture
up to 500 mL scale and antibody purification performed (see below). The antibody purified
from this method was dialysed against | X PBS and the concentration determined via BCA®



165170175 Cys Pro Ala Ala Qu Ju Ser Leu Prolle Gu Val Met Val Asp Al a
180185190 Vval His Lys Leu Lys Tyr A u Asn Tyr Thr Ser Ser Phe Phe Ile Arg
195200205 Asp Ile Ile Lys Pro Asp Pro Pro Lys Asn Leu G n Leu Lys Pro Leu
210215220 Lys Asn Ser Arg Gn Val du Val Ser Trp Qu Tyr Pro Asp Thr Trp
225230235240 Ser Thr Pro His Ser Tyr Phe Ser Leu Thr Phe Cys Val G n Val

A n 245250255 Ay Lys Ser Lys Arg Qu Lys Lys Asp Arg Val Phe Thr Asp Lys
Thr 260265270 Ser Ala Thr Val Ile Cys Ard08ys Ala Ala Ser Ile Ser Val Arg
Al a 275280285 G n Asp Arg Tyr Tyr Ser Ser Ser Trp Ser Gu Trp Ala Ser Val
Pro 29029530Qs&Y kit B8srcdd)y Ser Gy Ser Ser Arg Ay Gy Ser Ay Ser Ay Gy
Ser 305310315320 Ay dy Ay Ay Ser Lys Leu Arg Ala Val Pro Ay dvy Ser

Ser Pro 3253 la.Trp Thr Gn Cys Gn Gn Leu Ser Gn Lys Leu Cys Thr
Leu Al a 34032%%%%“‘@?%“%% Ala Hs Pro Leu val Gy H's Met Asp Leu Arg G u

Au dy 3553 AQu.Gu Thr Thr Asn Asp . Val Prg Hs lLle Gn Ay
rep Gy 320a 8D R e ) TRAAr s abip oAl g R R Lot
G n Arg 385390305200 the|neanpfagtuy’s peogol elNA [ves PrigheTiged fgny 10 y30q maRNAU d y
Ser Asp | ke 40b#hOAt&uSPAg® Bikh FBEdy LitStbMOAsA BiliRdis 346880Qsche @ el Eedd Y

Gu Pro Ser Le P >6[ 0. Val 4 s Al a Ser
Ceu Leu oy (oot el ek Raqffy. tdnfertdn pRAERIRNINE 106 Bl 37
Thr G n G n Ppdopieavysdninagd fagdightmshain sespectiyly peis mixgs! aeohes 5B oDWARIAPH Leu
Leu Leu Arg Hhdasteysixi@ @trhieeend®ythSerun lieuThsrmodd ca (RipendbeBMZ04301%80) Val Al a
Val Ala Al a Arg. ¥ali BRemwinddoaaiffby: Ala Ala Thr Leu Ser 485490495 Pro <210>
85 <211> 497 <212> PRT <213> Artifical <400> 85 Ile Trp G u Leu Lys Lys Asp
Val Tyr ¥ﬁ| Val G u Leu Asp Trp Tyr 151015 Pro Asp Ala Pro Gy du Mt Val
Val Leu r Cys Asp Thr Pro Gu—2025360GtuAsp Gy Ile Thr Trp Thr Leu Asp
Gn Ser Ser Au Val Leu Ay 35¢045 ﬁﬁ{e Glcyclésys Thr Leu Thr Ile Gn Val Lys
GQu Phe Ay Asp Ala Ay 505560 Gm—Tyr—Thr—Cys Hs Lys Ay Ay Gu Val Leu
Ser H's Ser Leu Leu 65707580 {legu Leuyhi s 1Lys Lys GQu Asp Ay lle Trp Ser
Thr Asp Ile Leu Lys 859095 A§p G n LysS WGu Prp Lys Asn Lys Thr Phe Leu Arg
Cys Qu Ala Lys 100105110 Asriofyr Smrsed|BoArg| Phe Thr Cys Trp Trp Leu Thr
Thr Ile Ser Thr 115120125 Page 92 | Seq Listing as filed 3458900 1 Asp Leu
Thr Phe Ser Val Lys Ser Ser Arg d|y30Se¢ |Ser Asp Pro G n 130135140 dvy Val
Thr Cys Ay Ala Ala Thr Leu Ser Alla Gu|Arg Val Arg Ay 145150155160 Asp
Asn Lys Qu Tyr Au Tyr Ser VA G utSGys |n u Asp Ser Ala 165170175 Cys
Pro Ala Ala Qu GQu Ser Leu Fro Ille Qujval Met Val Asp Ala 180185190 Val
Hs Lys Leu Lys Tyr Qu Asn TyY#¢ Throsar |[$er Phe Phe Ile Arg 195200205 Asp
Ile lle Lys Pro Asp Pro Pro Lys Asn Leu G n Leu Lys Pro Leu 210215220 Lys
Asn Ser Arg [@320]Val T RCR/abddsevasTgep p@fied Tth tiroN Asfel EhtracilonpKi2 RHAI0RB5240

Ser Thr Pro K e@fdal¥s afdfaq3Riyntette I i PRAMPMUS7Y@or Bs Midls Jffhn245250255
A-overhang to the PCR-product], ligated into pGEM-T-Vector System (Promega®) and

transformed into TOP10 competent cells (Invitrogen™). Clones were screened for a 500 bp

15 insert. From positive clones the plasmids were isolated (Miniprep, QIAgen®) and sequenced
at a conventional sequencing facility. The nucleotide sequence was then translated into

primary amino acid sequence.
Construction of vectors expressing chimeric antibodies

[0321] The VH domains determined via DNA sequencing from the hybridoma cells,

20 PMAZ202 and PMA204, were expressed with a human constant region (human IgG1 heavy
chain CHI, hinge, CH2 & CH3 domains). This was achieved by back translation of amino
acid sequences into DNA sequences which were optimized for mammalian cell expression
using GeneOptimizer technology and synthesized de novo by assembly of synthetic

oligonucleotides (GeneArt, Germany). Following gene synthesis the whole sequence was
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Purification of antibodies via affinity chromatography

25 [0323] The supernatant derived from the above transfections were adjusted to pH 7.4
before being loaded onto a HiTrap® Protein A column (5 mL, GE Healthcare). The column
was washed with 50 mL of IX PBS (pH 7.4). Elution was performed using 0.1M citric acid
pH 2.5. The eluted antibody was desalted using Zeba® Desalting columns (Pierce®) into 1 X
PBS (pH 7.4). The integrity of the antibody was analysed using SDS-PAGE and gel filtration

30  HPLC. The concentration of the antibody was determined using the BCA® assay kit
(Pierce®).
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[0325] IL-12RB1/Fc Chimera (R&D Systems®) was diluted to 1 pg/mL in carbonate
coating buffer and added to each well of a 96 well plate and incubated at 4°C overnight. The
plate was then washed three times with wash buffer and then three times with 0.01M PBS pH
7.2. The wells were then blocked by adding 2001 of blocking buffer to each well and

25  incubating the plate at 25°C for 1 hour. The antibody was diluted in antibody diluent
sufficient to generate a titration curve. [L-12 (Peprotech) was diluted to 300 ng/mL in
antibody diluent. IL-12 was preincubated with the antibody in a deep well container for 2
hours. Then the plate was washed as previously described and wells were incubated with the
antibody/IL-12 solution for 1 hour at 25°C. The plate was then washed as previously

30 described and 100 pl of biotinylated anti-human 1L.-12 antibody (Peprotech) at 0.5ug/mL in
antibody diluent was used to detect bound antibody for 1 hour at 25°C. The plate was washed
as previously described. 100 pl of Streptavidin HRP (Zymed®) at 1:1000 in antibody diluent
was used to detect bound biotinylated antibody. After incubation at 25°C for 1 hour the plate
was washed again as previously described. 100 ul TMB substrate solution (Zymed®) was
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1L.-23/IL-23R Neutralization Assay

[0329] IL-23/Fc Chimera (R&D Systems®) was diluted to | pg/mlL. in carbonate coating

20 buffer and added to each well of a 96 well plate and incubated at 4°C overnight. The plate
was then washed three times with wash buffer and then three times with 0.01M PBS pH 7.2.
The wells were then blocked by adding 200ul of blocking buffer to each well and incubating
the plate at 25°C for | hour. The antibody was diluted in antibody diluent sufficient to
generate a titration curve. IL-23 (Ebioscience™) was diluted to 300 ng/mL in antibody

25  diluent. IL-23 was preincubated with the antibody in a deep well container for 2 hours. Then
the plate was washed as previously described and wells were incubated with the
antibody/IL.-23 solution for | hour at 25°C. The plate was then washed as previously
described and 100 pl of biotinylated anti-human IL-12 antibody (Peprotech) at 0.5ug/mL in
antibody diluent was used to detect bound antibody for I hour at 25°C. The plate was washed

30 as previously described. 100 pl of Strepdavidin HRP (Zymed®) at [:1000 in antibody diluent
was used to detect bound biotinylated antibody. After incubation at 25°C for 1 hour the plate
was washed again as previously described. 100 pl TMB substrate solution (Zymed®) was
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