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[0001] This application is associated with and clains priority from

Austr al i anopatoantsoappl i cati on no. 2008904178 fil ed on l12cAwugnsis/i@0R8 and US
pat ent 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 antibodies which
bind to human IL-12 and IL-23. BACKGROUND 10[ 0003] Bi bliographic details of
the publications referred to by author in this specification are collected
al phabetically at the end ofA -Ee%h-@ﬁil’dﬂl"ﬂf@géﬁﬁ Ref erence to any prior
art in this specification is not, and should not be taken as, an
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[0011] The biological effects of both IL-12 and IL-23 are distinct from
each other. IL-12 is secreted by activated inflammtory cells (nonocytes,
macr ophagwe,20rautr38phi | s, mcroglia, dendritic cells). PCTA20@000ET7N] Y
been studied for its effects on Iynphocytes, although it 30 affects other
types of cells also. During the inflammtory response, |IL-12 induces NK
cells and T cells to produce |nterferon:¥ (IPFN-y). Then I1L-12, possibly in
conmbination with IFNy, induces T cells“to differentiate into TH1 cells.
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20 (as exenplified by Presta et al. WO 2007/027714; FIGURE 1.4). The fifth
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[0032] FI GURE 10: SDS-PAGE gel of Antibodies 1, 3, 4, 7 and conparator

anti body, denonstrating different band patterns. 25 [0033] FlIGURE 11:
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and t hose ﬁj ased on Antjbody 136 (B). 10 [0051 FI GURE 29: M ce given
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screenin theS@Bégantl bodies it was sur ]InLg‘?éa found t hat gartl cul ar
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| L- 12RI 32 and human |IL-23 to human | L-23R but does not inhibit the binding
of human 1L-12 or human 30 IL-23 or human |L-12p40 or human |L-12p80 to
human | L-12RI 31



WO 2010/ 017598PCT/ AU2009/ 001047 10 of PMA204 (SEQ ID NO. 6) and/or an

anti body conprising a |ight chain variable region having the sequence of
PVA204 ( SEQ2h10/NG987) . [ 0057] As used herein "conpet e®CThaRM®/00MET t he
test anti body when used at the sanme concentration as PMA204 reduces the

bi ndi ng of PMA204 to IL-12, 1L-23 or 1L-12p40 by at 5least 10% as tested by
ELI SA. [0058] The present invention provides an antibody or variant thereof
whi ch binds IL-12p40 present in IL-12 and |IL-23 having a sequence listed as
SEQ ID No 1 and given bel ow

| WEL KKD\WYYOELABRNY B DBREEMO. TGRIRERDG tTDOlLIIQESHI{an(séd” antibodies’ which contain

KTFLRCEARY S FRIETR SOPBPTES RTSES I ATy but have variabe

ERVRGDNKEMBEXSVECH \CRANEE SEdPh EVIMADAN HKCE ROYERYITIBEIFRIones et al. 1986 Nature 321
RDI | KPDP %QA% F S

ATVICRKNﬁgyIS ég§¢$yﬁg§wﬁgEMEg§Egysfﬁ§%; gwgwqu IJépre?erreglgl%rrg Pﬂ%n
the epit openyuspdd ibegies ageinpodl- 12sang thi Medg@qh@ché@/ iacgeyudnée WO
VQt\/qugK'@Ey@@?&%:TI@fE VilruL ?Ml%éﬁ%ﬁt&%ﬁ@g | d2riNeY R - dlépllaypﬁfntah@é”d@%iféd"ﬁom
anti bo i nds to hupman

oot hor” ASpBACCt e JRLSiRE iy Lt B Dot b Rty ok oo sty A
anti gen 13 96@;1@@) e nfrom wh¢ec Rvith hdsiah thumfmgldbhhﬁ?»tra(rsg@eh Dha\©. béef) desakibecki n
the | evel n 0.-.h

ar eat or - (RARARKE] DR Bhl Sendin B R0 K RuBRR seal, Sa B Moo TR Bl
(SEQIPD Neul. @55, P4t0N614.9 i, %S)ainsqrﬁ)@dyﬂx:hmmm slmblodml agﬂmﬁr}LﬂQv 12p40 existing
as a nonomer (human |L-12p40) and as a honodi ner (human |L-12p80) and

i nhi bi t's [hder b'PWZi’,' B}ga@élaﬁei@f"aﬂtﬂbo&l@s %ﬂi%%ﬂtléllaaté@@la?e 3R JrMIBRCctidas3dd O

hunanIL_ZSR but s n uman | L-12 or hunmnan | L-23
o T Bga 0 T3 T 1%@%%@ R e st of Cpdgisaare g that

presFEt Tg&ﬁmﬁg@nmnﬁayhﬁﬂslaﬁ, b@dﬂ@ﬁnﬁhﬁﬁLQQuhm.HGE&SQMngFWﬁHemiHaﬂzpﬂhst
one and/ or el ectj ve e
T 15 b e ahg RS Beragshy hEmPAESs SBRARE D TR S5 ERY {5t Shbtish 2L0Y,
i nvenbi omhqsbothhtdelsec&maﬂmtmmy W\ﬂth dh- lépﬁrjnr(aseselﬁplln@awoycmmbndﬁm(deiﬁﬁemes
| ect ed
3&5@&#&%&%&%}%% il 1519 E TG CURE AR SR B ety
C, A MNre thosethaigpegficp]ly nterpct vrthy HL-{2 bay %6’541}11 Khd3.Jlekodsd. angViEntapdA (as
provi des e@&nEmédo Hnt‘ﬂﬂid ply 3l UECERES kb%:&ajﬁ Rakp 1GR] TRGUARE 36 sskroged

from SI NL wherein; X4 =
1OCDRLC2 bé %}eﬁé?@?hqda%ofﬂn bosfiespare Tpse that BECC#flcagbRE%%@Q@Ns%ééﬁrw

wher e0n; (KBexemplified by Pods@D&S]. WIe2(7¢R911 4; FIGRIRE 0A).prieVvifileslaaofantibddiey

uhi ch. oY 362 (RA I Bl SRR RHLUSBRE el Sahell 108 R RORCAH,
= Y, H, on ts ICDRMO3suBRIELIRYFD postteereIn23 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, IL-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-12Rp1 (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 IL.-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-12RfB2 interaction and the IL-23/IL-23R interaction.

They differ from antibodies described previously (see above) in that they do not neutralise the



X3=C A N D E Q G H I, L, Por V. and 3 light chain CDR sequences
sel ected from CDRLCIRAX4X5SI SI NLH, wherein; 25X4 = S or P, X6 = Qor R
CDRLC2FARSQaKIA173a8erein; X6 = Sor R X7 =1 or T, 30CPRIGIQUBMEBNBPLT,
wherein; X8 = Wor F WD 2010/ 017598PCT/ AU2009/ 001047 12 heavy vari abl e
regi on consisting of one of the follow ng sequences: SEQ ID NO 6, SEQID
NO 62, SEQ ID NO 114, SEQ ID NO 142, SEQ ID NO 28, SEQ ID NG 87, SEQ
ID NO 115, SEQ ID NO 143, SEQ ID NO , SEQ 1D NGO 88, SEQID NO 116,
SEQ ID NGO 144, SEQ ID NO 30, SEQID NO 90, SEQ ID NO 117, SEQID 5 NG
145, SEQbiddiNCof B1]12/3EEQ D 1MRB1.9 The BEQtibEYiIBK are 11, ndSEQn! t(RatNBey d4 @0t HRDi1 D

1D NO o3 18eq) P R MaEBT 5o e HeT e iy g3t
SEQ | D NOefeh®2 the3ely pemN@llylid@ecaBrQtheBafiCy pBBile SEQekOamodds, relSEE tdDothNe:
o 151 S TONE S, 40 W ihar™y e i ot B, 1
SEQ | b NampmyemspEgn the NEatngmt ofEmepys Nepociaped weEdLt E/Ndautlwgh regiuoeq mafiey

41, SEQ lcbhd¥ehs. l%1t1§rﬁ | BheNOandB&iesSESAIH mab@lm%ﬁﬂv,ed%@: Hikee ﬂ}% &EQO! D

NS ATk Y Zf?ti%‘g“ RIS b T R 3ks 1 5

SEQ | D NGothlhZ an@EQyl dND: 12480 oSEQ1DEBING. fuk@ibn SE@AgBiLS thGebyl BRreaSER D

1D NG 5d et g e Rk i e BTG 160 s 1D NG B,

SEQ ID NO 107, SEQ ID NO 135, SEQ ID NO 161, SEQ ID NO 56, SEQ ID NO
108, 1@EQSWA@R¥3@F1§E@INNENTIQN2 SEQID NO 57, SEQID NO 109, SEQID
NO 137, SEQ ID NO 163, SEQ ID NO 58, SEQ ID NO 110, SEQ ID NO 138, SEQ

5.5520828 ?% 5?&5@1tmegﬁglnop§§%és Qnuﬁhll)éd]y]oonéfzaoﬂ in\i@tl éﬁ&ndﬁi@ghﬁlﬂ\g D
NG 61, ST B AL s 48 nd eSSy Sy D g

present ieriseing a@anmhomed@smn TBNCphdnd\wh i bonodimdr (feaaoflL-appdoyamdogl obul i n

i ght vari.a re f _SEQ
| bNo, 5 R s RO gAY Wne OF By RhniF2 LPRuti B 1 AEEENG Rogn

SEQ 1D NG3 td iomasHQ2BR bNOloesgRt inBitdy thBbNGinggAunBEdLH B Mdungh, ILSEQT D NO
171, SEQpLRaNG -128% ﬁlﬁ{au{lﬁLNQ %Qémﬁ%@i@zﬂ@ 42, SEQID NGO 172, SEQID
NO. 184, SEQ ID 196, D 46, SEQID'NO 173, SEQ ID NO 185, SEQ
| D NG w SE%IDNO 47 SE ID NGO 174, SEQ I D NO, 186, SEQ ID NO 198,
SEQ | D NPO208  Tae@rqsentdpvaqeon futher gresidepanpsthqdter trepiing o5 TRgyCinbde SEQ | D
NO 49, ShigplodhsNPat kas, onSEQ 1PRNNIGr 11138 dls‘éE@ ih@ dé@ tngQ@ ,or&mnCakibaNeE pzﬁﬁnt SEQ

ID NO 177, SEQ I.D NO E 1 178,
SEQ |'D NGPMPTEE S 57 S nuBcpidne Bt s o S BHRGTRRS 00ks]  The
present itmrestt i on provi des an ant | body which further conprises human heavy
WO 2010/ 017598PCT/ AU2009/ 001047 13 chain acceptor framework. Particularly

an anti b?d&l‘i"“%@'aﬂtﬂ?&! q)f%‘é: §éi’i'E 1JvEﬁtE‘Eﬁ1‘AB5§fal‘§6’BPEée?1‘%ﬁ d@@cﬁ%&%@a‘%hﬁn%the

sequence sel ected from t e consi st | ng %
205, SEQPrEengsofibgl2. BEep, b N’<94 203L-13p%9 i m@ N@plezo 6199430‘11 glwqbesz tHOBEQ | D

NO 204 aMeheSIHQOOE) Ghe &Qﬂple Eﬁ@ﬁﬁ%un]igeehdolslﬁaﬁgtof @R bbONtoI OM, g 3am -
man |ight chain acceptor f r amewor k.

anti bod r co es h
Pal’![I curéﬁh@&%ﬁamﬂ%@&ﬁ?e ???ng)i‘?d acceptor framework conprises an am no

aci d sequence sel ected from t he group consisting of SEQ ID NGO 210, SEQ ID
NO 233, [BRQ]] n MCer ﬂfaﬁtheﬁﬁtﬁret &f tNOpreadrit,in@HEQoh DralNOe rﬂdrd,fulSE@deBt(N@ 212 and

SEQ 1D NQan rri'x?tﬂepei% b@rd%&ﬁﬁed 'xxHéﬁ%FekéH&e S ¥ £ ﬁQ ggég'kl%%d&ﬁd"m' ch

conpri ses | MTuNo |n vari abl e regions, wherein t e
i munog| (ﬂ?@fbwlﬁérl abI e regl ons are selected froma group consisting of:
SEQIDNGC 6 & SEQID NGO 7 SEQID NGO 115 & SEQ ID NO 190 SEQ ID NO 6 &

SEQ | D N@RIFI®DBSQRIPTHON OFSTHE 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



SEQ ID NO 192 SEQ ID NO. 28 & SEQ ID NO 179 SEQ ID NO 115 & SEQ I D NO
193 SEQ ID NO 29 & SEQ ID NO 179 SEQ ID NO 115 & SEQ ID NO 194 SEQ ID
NO 30 &\8BQuiDINGS 179 SEQ ID NO 115 & SEQ I D NO  195PBEQU2D9MM0431 & SEQ
IDNO 32 SEQID NO 115 & SEQ ID NO 196 SEQ ID NO 33 & SEQ ID NO 179
SEQ ID NO 115 & SEQ ID NO 197 SEQ ID NO 34 & SEQ ID NO 51 SEQ I D NO
115 & SEQ ID N0 198 SEQ ID NO. 34 & SEQ ID NO 47
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p19 subunit of IL-23; FIGURE 1.5) An antibody that binds to p40 present in IL-23, IL-12p40
and IL-12p80 but not IL-12.

[0024] FIGURE 2: IL-12/23 receptor interactions. IL-12 binds to IL-12RB1 and IL-12R32.
IL-23 binds to IL-12RB1 and IL-23R. IL-12p40 binds to IL-12RB1. IL-12p80 binds to IL-
12RB1. 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-
12RpB2 and IL-23 binding to IL-23R.

[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.

[0026] FIGURE 4: PMA204 and Antibody 1 neutralize the binding of IL-12 to IL-12R32
(A) and IL-23 to IL-23R (B).

[0027] FIGURE 5: PMA204 and Antibody 1 do not inhibit the binding of IL-12 to
IL-12RpB1 (A) and IL-12p80 to IL-12RB1 (B).

[0028] FIGURE 6: PMA204 and Antibody 1 do not inhibit the binding of IL-12p40 to
IL-12RpB1 (A) and IL-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-12R 1 stably transfected Jurkat cell line. The positive control Antibody 202.1
inhibits the binding of IL-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-
12RB1 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.

[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 IL-12 and IL-23



SEQ ID NO 115 & SEQID NO 199 SEQID NO 35 & SEQ ID NO 179 SEQ I D NO
115 & SEQ ID NO 200 SEQ ID NGO 36 & SEQ ID NO 37 SEQID NO 115 & SEQ ID
NO 201 SKEQ2{/MG9838 & SEQ ID NO 179 SEQ I D NO 116 &PSEQ@U2»N0104173 SEQ
IDNO 38 & SEQID NO 51 SEQID NO 116 & SEQ ID NO 174 SEQ ID NO 38 &
SEQ ID NO 32 SEQID NO 116 & SEQID NO 175 SEQID NO 38 & SEQ I D NO 47
SEQ ID NO 116 & SEQ ID NGO 176 SEQIDl\éO 38

[0036] FIGURE 14: Antibody 80 and Antibody 136 demonstrate inhibition of IL-23 induced

IL-17 secretion by murine splenocytes.
[0037] FIGURE 15: ELISA data showing binding of various antibodies to IL-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 18: ELISA data showing binding of various antibodies to IL-12 and IL-23.
[0041] FIGURE 19: 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 IL-12 (A) and IL-23 (B).

[0044] FIGURE 22: Competition SPR experiments demonstrating that Antibody 136 and
PMAZ202 do not compete for binding to IL-12 (A) and IL-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 IL-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 IL-12 to IL-
12RB2 (A) and IL-23 to IL-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 IL-12 to IL-
12RB1 (A) and IL-23 to IL-12RfB1 (B). Antibody 202.1 displayed dose dependant inhibition
of IL-12 binding to IL-12RB1 (A) and IL-23 binding to IL-12RB1 (B).

[0048] FIGURE 26: Various humanized and affinity matured antibodies inhibited 11.-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



& SEQ ID NO 52 SEQ ID NO 116 & SEQ ID NO 177 SEQ ID NO 39 & SEQ | D NO
179 SEQ ID NO 117 & SEQ ID NGO 173 SEQID NO 40 & SEQ ID NGO 179 SEQ ID
NO 117 &veEBQwd73d® 174 SEQ ID NO 41 & SEQ I D NO 42 BEQAWMOD01MI7 & SEQ
ID NO 175 SEQID NO 43 & SEQID NO 179 SEQ ID NO 117 & SEQ ID NO 176
SEQID NO 44 & SEQ ID NO 179 SEQ ID NO 117 & SEQ ID NO 177 SEQ I D NO
44 & SEQ ID NO 51 SEQ ID NO 118 & 9

prevent skin inflammation, however Antibody 80 and Antibody 136 reduced inflammation in

this model as evidenced by the lower clinical score. B) At the histological level, epidermal

thickening occurs after IL-23 intradermal administration over 6 days. Treatment with

Antibody 80 and Antibody 136 ameliorated this epidermal thickening, but treatment with the
S isotype control antibody did not.

[0050] FIGURE 28: Various humanized and affinity matured antibodies inhibited chimeric
IL-12 induced IFN-y release from murine splenocytes. Shown are two groups of affinity
matured humanized lead antibodies, those based on Antibody 80 (A) and those based on
Antibody 136 (B).

10 [0051] FIGURE 29: Mice given repeated injections of chimeric IL-12 have elevated serum
levels of IFN-y. When treated with Antibody 80 or Antibody 136 the levels of serum IFN-y

decreased relative to treatment with an isotype control antibody.

[0052] FIGURE 30: (A) Antibody 80 is capable 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-23WT 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-12Rf2 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-12RB1. 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-12R1.

[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



SEQ ID NO 178 SEQID NO 44 & SEQID NO 32 SEQ ID NO 118 & SEQ I D NO
179 SEQ ID NO 44 & SEQID NO 47 SEQID NGO 119 & SEQID NO 178 SEQ I D

NO 44 & wBQuiod1Md8 52 SEQ ID NO 119 & SEQ ID NGO 179 PODAIQ0©/00104598

PCT/ AU2009/ 001047 SEQ ID NO 45 & SEQID NGO 179 SEQID NO 119 & SEQID
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NO 51 SEQID NO 45 & SEQID NO 179 SEQ ID NO 119 & SEQ ID NO 189 SEQ
ID NO 53 &
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of PMA204 (SEQ ID NO. 6) and/or an antibody comprising a light chain variable region
having the sequence of PMA204 (SEQ ID NO. 7).

[0057] As used herein “competes” means that the test antibody when used at the same
concentration as PMA204 reduces the binding of PMA204 to IL-12, IL-23 or IL-12p40 by at
least 10% as tested by ELISA.

[0058] The present invention provides an antibody or variant thereof which binds IL-12p40
present in IL-12 and IL-23 having a sequence listed as SEQ ID No 1 and given below:

IWELKKDVYVVELDWYPDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGSGK
TLTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHKKEDGIWSTDILKDQKEPKN
KTFLRCEAKNYSGRFTCWWLTTISTDLTFSVKSSRGSSDPQGVTCGAATLSA
ERVRGDNKEYEYSVECQEDSACPAAEESLPIEVMVDAVHKLKYENYTSSFFI
RDIIKPDPPKNLQLKPLKNSRQVEVSWEYPDTWSTPHSYFSLTFCVQVQGKS
KREKKDRVFTDKTSATVICRKNASISVRAQDRYYSSSWSEWASVPCS

[0059] In a preferred embodiment the epitope bound by the antibody is within the sequence
sequence VQVQGKSKREKKDRVFTDKTSATVICRKNASISV (SEQ ID NO: 65). In
particular the antibody binds to human IL-12p40 (SEQ ID No. 1) at Asp 265.

[0060] In another aspect the present invention provides an antibody comprising an antigen
binding domain which binds to human IL-23 (SEQ ID NO: 66), wherein the level of binding
of the antibody to human IL-23 (SEQ ID NO: 66) is greater than the level of binding of the
antibody to mutant IL-23 D265A (SEQ ID NO: 75).

[0061] This antibody can also bind human IL-12p40 existing as a monomer (human
IL-12p40) and as a homodimer (human IL-12p80) and inhibits the binding of human IL-12 to
human IL-12RB2 and human IL-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-12Rf1.

[0062] The present invention provides antibodies that could be used to treat at least one IL-
12 and/or one IL-23 related condition by selectively neutralising IL-12 binding to IL-12R[2
and IL-23 binding to IL-23R.

[0063] The present invention provides an antibody which comprises 3 heavy chain CDR

sequences selected from:

CDRHC1 DYYX H, wherein;
Xi=MorlL;



SEQ ID NO 41 SEQID NO 119 & SEQID NO 46 SEQ ID NO 54 & SEQ ID NO 179
SEQ ID NO 119 & SEQID NGO 47 SEQ ID NO 55 & SEQID NO 179 SEQ I D NO
119 & SEQvODRoN@17398 SEQ ID NO 56 & SEQ ID NO 179 SEQ PDTMIR20001091047 SEQ | D
NO 49 SEQID NO 57 & SEQID NO 179 SEQID NO 119 & SEQ ID NO 50 SEQ ID
NO 58 & SEQID NO 42 SEQID NO 119 & SEQ ID NO 51 SEQ ID NO 59 & SEQ
ID NO 179 SEQ ID NO 119 & SEQ I D NO ??

CDRHC2 WIDPENGDTEX,;APKFQG, wherein;
X,=Y,H, orS;

CDRHC3 X3KELRYFDYV, wherein;
X3=C,A,N,D,E, Q,G,H,LL,Por V.

5 [0064] The present invention provides an antibody which comprises 3 light chain CDR

sequences selected from:

CDRLC1 RAX,X5sSISINLH, wherein;
Xy=SorP;
Xs=QorR;

10 CDRLC2 FAXcQSX5S, wherein;

X¢=S orR;
X7=TIorT;

CDRLC3 QOQSNSXsPLT, wherein;
Xg=WorF

15 [0065] The present invention provides an antibody which comprises 3 heavy chain CDR

sequences selected from:

CDRHC1 DYYX;H, wherein;
Xi=MorlL;
CDRHC2  WIDPENGDTEX,APKFQG, wherein;
20 X>=Y,H,orS;
CDRHC3  X:KELRYFDYV, wherein;
X;3=C,A,N,D,E, Q, G, H,LL,Por V.

and 3 light chain CDR sequences selected from:

CDRLC1 RAX,X5sSISINLH, wherein;
25 X4=SorP;
Xs5=QorR;
CDRLC2 FAXcQSX5S, wherein;
Xe=S orR;
X7=TIorT;
30 CDRLC3 QQSNSX$PLT, wherein;
Xg=WorF

[0066] The present invention provides an antibody which comprises of an immunoglobulin



SEQ ID NO 60 & SEQ ID NO 179 SEQ ID NO 120 & SEQ ID NO 178 SEQ I D NO
61 & SEQ ID NO 42 SEQ ID NO 120 & SEQ ID NO 179 SEQ ID NO 62 & SEQ I D
NO 42 SBQOIzDNDrs9822 & SEQ ID NO 176 SEQ ID NO 87 & BEQAW0MND1A7SEQ | D
NO 124 & SEQ ID NO 176 SEQ ID NO 88 & SEQ ID NO 7 SEQ ID NO 125 & SEQ
IDNO 176 SEQ IDNO 90 & SEQ ID NO 7 SEQ ID NO 126 & SEQ ID NO 176 SEQ
IDNO 91 & SEQIDNO 7 SEQID NO 127 ,

heavy variable region consisting of one of the following sequences:

SEQ ID NO: 6, SEQ ID NO: 62, SEQ ID NO: 114, SEQ ID NO: 142, SEQ ID NO: 28, SEQ
ID NO: 87, SEQ ID NO: 115, SEQ ID NO: 143, SEQ ID NO: 29, SEQ ID NO: 88, SEQ ID
NO: 116, SEQ ID NO: 144, SEQ ID NO: 30, SEQ ID NO: 90, SEQ ID NO: 117, SEQ ID
5 NO: 145, SEQ ID NO: 31, SEQ ID NO: 91, SEQ ID NO: 118, SEQ ID NO: 146, SEQ ID

NO: 33, SEQ ID NO: 92, SEQ ID NO: 119, SEQ ID NO: 147, SEQ ID NO: 34, SEQ ID NO:
93, SEQ ID NO: 120, SEQ ID NO: 148, SEQ ID NO: 35, SEQ ID NO: 94, SEQ ID NO: 122,
SEQ ID NO: 149, SEQ ID NO: 36, SEQ ID NO: 95, SEQ ID NO: 124, SEQ ID NO: 150,
SEQ ID NO: 38, SEQ ID NO: 96, SEQ ID NO: 125, SEQ ID NO: 151, SEQ ID NO: 39, SEQ

10 ID NO: 97, SEQ ID NO: 126, SEQ ID NO: 152, SEQ ID NO: 40, SEQ ID NO: 99, SEQ ID
NO: 127, SEQ ID NO: 153, SEQ ID NO: 41, SEQ ID NO: 100, SEQ ID NO: 128, SEQ ID
NO: 154, SEQ ID NO: 42, SEQ ID NO: 101, SEQ ID NO: 129, SEQ ID NO: 155, SEQ ID
NO: 43, SEQ ID 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

15 NO: 132, SEQID NO: 158, SEQ ID NO: 53, SEQ ID NO: 105, SEQ ID NO: 133, SEQ ID
NO: 159, SEQ ID NO: 54, SEQ ID NO: 106, SEQ ID NO: 134, SEQ ID NO: 160, SEQ ID
NO: 55, SEQ ID 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 ID NO: 58, SEQ ID NO: 110, SEQ ID NO: 138, SEQ ID

20 NO: 164, SEQ ID NO: 59, SEQ ID NO: 111, SEQ ID NO: 139, SEQ ID NO: 165, SEQ ID
NO: 60, SEQ ID NO: 112, SEQ ID NO: 140, SEQ ID NO: 166, SEQ ID NO: 61, SEQ ID
NO: 113, SEQ ID NO: 141 and SEQ ID NO: 167.

[0067] The present invention provides an antibody which comprises of an immunoglobulin

light variable region consisting of one of the following sequences:

25 SEQID NO: 7, SEQ ID NO: 169, SEQ ID NO: 181, SEQ ID NO: 193, SEQ ID NO: 32, SEQ
ID NO: 170, SEQ ID NO: 182, SEQ ID NO: 194, SEQ ID NO: 37, SEQ ID NO: 171, SEQ ID
NO: 183, SEQ ID NO: 195, SEQ ID NO: 42, SEQ ID 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
NO: 47, SEQ ID NO: 174, SEQ ID NO: 186, SEQ ID NO: 198, SEQ ID NO: 48, SEQ ID

30 NO: 175, SEQID NO: 187, SEQ ID NO: 199, SEQ ID NO: 49, SEQ ID NO: 176, SEQ ID
NO: 188, SEQ ID NO: 200, SEQ ID NO: 50, SEQ ID NO: 177, SEQ ID NO: 189, SEQ ID
NO: 201, SEQ ID NO: 51, SEQ ID NO: 178, SEQ ID NO: 190, SEQ ID NO: 52, SEQ ID
NO: 179 and SEQ ID NO: 192

[0068] The present invention provides an antibody which further comprises human heavy



& SEQ ID NO 176 SEQ I D NO
176 SEQ ID NO 93 & SEQ ID NO
94 & SEQ WD 2MN®/017598EQ | D NO

NO 7 SEQ ID NO 131 & SEQ ID
NO 132 & SEQ ID NO 176 SEQ |

92

ID NO 176 SEQ ID NO 99 &

10

128 & SEQ I D NO

NO 176

I D NO
| D NO

SEQ I D NO

NAU206/81BEQ | D

7 SEQ I D
133 & SEQ

chain acceptor framework. Particularly an antibody wherein said acceptor framework

comprises an amino acid sequence selected from the group consisting of SEQ ID NO: 202,
SEQ ID NO: 205, SEQ ID NO: 208, SEQ ID NO: 203, SEQ ID NO: 206, SEQ ID NO: 209,
SEQ ID NO: 204 and SEQ ID NO: 207.

[0069] The present invention provides an antibody which further comprises human light

chain acceptor framework. Particularly an antibody wherein said acceptor framework

comprises an amino acid sequence selected from the group consisting of SEQ ID NO: 210,
SEQ ID NO: 213, SEQ ID NO: 216, SEQ ID NO: 211, SEQ ID NO: 214, SEQ ID NO: 212

and SEQ ID NO: 215.

[0070] The present invention provides an antibody which comprises two immunoglobulin

variable regions, wherein the said two immunoglobulin variable regions are selected from a

group consisting of:

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

6
6

28
29

30
31

33

34
34
35
36
38
38
38
38
38
39
40
41
43
44
44
44
44
44

RRRRRPPRRRPIIRRIXIRRIIRRIRRRRRER

SEQ ID NO:
SEQ ID NO:

7
169

SEQ ID NO:179

SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

179

179
32

179

51
47
179
37
179
51
32
47
52
179
179
42
179
179
51
32
47
52

SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO
SEQID NO

1115
1115
1115
1115
1115
1115
1115
1115
1115
1115
1115
1116
1116
1116
1116
1116
2117
2117
2117
2117
2117
1118
1118
1119
1119

RRRRRPPRRRPIIRRIXIRRIIRRIRRRRRER

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

190
192
193
194
195
196
197
198
199
200
201
173
174
175
176
177
173
174
175
176
177
178
179
178
179



SEQID NO 7 SEQID NO 134 & SEQ ID NO 176 SEQ ID NO 100 & SEQ ID NO 7
SEQ ID NO 135 & SEQ ID NGO 176 SEQ ID NO 101 & SEQ ID NO 7 SEQ ID NO

136 & SEQvODRoN@173b86 SEQ | D NO 102 & SEQ ID NO 7 SEQ PDTMIR20003p1047 SEQ | D
NO 176 SEQID NO 103 & SEQID NO 7 SEQID NO 138 & SEQ ID NGO 176 SEQ
ID NO 104 & SEQID NO 7 SEQID NO 139 & SEQ ID NO 176 SEQ ID NO 105 &

SEQ ID NO' 7 SEQ ID NO 140 & SEQ ID NO;, 176

SEQIDNO:45 & SEQID NO: 179 SEQIDNO: 119 & SEQID NO: 51

SEQIDNO:45 & SEQID NO: 179 SEQID NO: 119 & SEQID NO: 189
SEQIDNO:53 & SEQID NO: 41 SEQID NO: 119 & SEQID NO: 46

SEQIDNO: 54 & SEQID NO: 179 SEQIDNO: 119 & SEQID NO: 47

SEQIDNO:55 & SEQID NO: 179 SEQID NO: 119 & SEQID NO: 48

SEQIDNO:56 & SEQID NO: 179 SEQID NO: 119 & SEQID NO: 49

SEQID NO:57 & SEQID NO: 179 SEQID NO: 119 & SEQID NO: 50

SEQID NO:58 & SEQID NO: 42 SEQIDNO: 119 & SEQID NO: 51

SEQIDNO:59 & SEQID NO: 179 SEQID NO: 119 & SEQID NO: 52

SEQIDNO: 60 & SEQID NO: 179 SEQID NO: 120 & SEQID NO: 178
SEQIDNO: 61 & SEQIDNO: 42 SEQID NO: 120 & SEQID NO: 179
SEQIDNO: 62 & SEQIDNO: 42 SEQID NO: 122 & SEQID NO: 176
SEQIDNO:87 & SEQIDNO:7 SEQIDNO: 124 & SEQID NO: 176
SEQIDNO:88 & SEQIDNO:7 SEQIDNO: 125 & SEQID NO: 176
SEQIDNO:90 & SEQIDNO:7 SEQIDNO: 126 & SEQID NO: 176
SEQIDNO:91 & SEQIDNO:7 SEQIDNO: 127 & SEQID NO: 176
SEQIDNO:92 & SEQIDNO:7 SEQIDNO: 128 & SEQID NO: 176
SEQIDNO:93 & SEQIDNO:7 SEQIDNO: 129 & SEQID NO: 176
SEQIDNO:94 & SEQIDNO:7 SEQIDNO: 130 & SEQID NO: 176
SEQIDNO:95 & SEQIDNO:7 SEQIDNO: 131 & SEQID NO: 176
SEQIDNO:96 & SEQIDNO:7 SEQIDNO: 132 & SEQID NO: 176
SEQIDNO:97 & SEQIDNO:7 SEQIDNO: 133 & SEQID NO: 176
SEQIDNO:99 & SEQIDNO:7 SEQIDNO: 134 & SEQID NO: 176
SEQIDNO: 100 & SEQIDNO:7 SEQIDNO: 135 & SEQID NO: 176
SEQIDNO: 101 & SEQIDNO:7 SEQIDNO: 136 & SEQID NO: 176
SEQIDNO: 102 & SEQIDNO:7 SEQIDNO: 137 & SEQID NO: 176
SEQIDNO: 103 & SEQIDNO:7 SEQIDNO: 138 & SEQID NO: 176
SEQIDNO: 104 & SEQIDNO:7 SEQIDNO: 139 & SEQID NO: 176
SEQIDNO: 105 & SEQIDNO:7 SEQIDNO: 140 & SEQID NO: 176
SEQIDNO: 106 & SEQIDNO: 171 SEQIDNO: 141 & SEQID NO: 176
SEQIDNO: 106 & SEQIDNO: 172 SEQIDNO: 142 & SEQID NO: 176
SEQIDNO: 107 & SEQIDNO: 171 SEQIDNO: 143 & SEQID NO: 176
SEQIDNO: 107 & SEQIDNO: 172 SEQIDNO: 144 & SEQID NO: 176
SEQIDNO: 108 & SEQIDNO: 171 SEQIDNO: 145 & SEQID NO: 176
SEQIDNO: 108 & SEQIDNO: 172 SEQIDNO: 146 & SEQID NO: 176
SEQIDNO: 109 & SEQID NO: 170 SEQIDNO: 147 & SEQID NO: 176
SEQIDNO: 110 & SEQIDNO: 171 SEQIDNO: 148 & SEQID NO: 176
SEQIDNO: 111 & SEQIDNO: 172 SEQIDNO: 149 & SEQID NO: 176
SEQIDNO: 112 & SEQID NO: 169 SEQIDNO: 150 & SEQID NO: 176
SEQIDNO: 113 & SEQID NO: 173 SEQIDNO: 151 & SEQID NO: 176
SEQIDNO: 113 & SEQID NO: 174 SEQIDNO: 152 & SEQID NO: 176
SEQIDNO: 113 & SEQID NO: 175 SEQIDNO: 153 & SEQID NO: 189



SEQ ID NO 106 & SEQ ID NO 171 SEQ ID NO 141 & SEQ ID NO 176 SEQ I D NO
106 & SEQ ID NO 172 SEQ ID NO 142 & SEQ ID NO 176 SEQ ID NO 107 & SEQ
I D NO 1MOSEQ/MDFBIO 143 & SEQ ID NO 176 SEQ | D NO 10CTAWHMWDING 172
SEQ ID NO 144 & SEQID NGO 176 SEQ ID NO 108 & SEQ ID NO 171 SEQ I D NO
145 & SEQ ID NO 176 SEQ ID NO 108 & SEQ ID NO 172 SEQ ID NO 146 & SEQ
ID NO 176 SEQ ID NO 109 & SEQ I D NO }570 SEQ | D NO. 147

SEQID NO: 113
SEQID NO: 113
SEQID NO: 113
SEQID NO: 114
SEQID NO: 114
SEQID NO: 114
SEQID NO: 114
SEQID NO: 114
SEQID NO: 115
SEQID NO: 115
SEQID NO: 115
SEQID NO: 115
SEQID NO: 115
SEQID NO: 115
SEQID NO: 115
SEQID NO: 115
SEQID NO: 115
SEQID NO: 115
SEQID NO: 115
SEQID NO: 115
SEQID NO: 115
SEQID NO: 115

SEQ ID NO: 176 SEQ ID NO: 154
SEQ ID NO: 177 SEQ ID NO: 155
SEQ ID NO: 176 SEQ ID NO: 156
SEQID NO: 173 SEQ ID NO: 157
SEQID NO: 174 SEQ ID NO: 158
SEQ ID NO: 175 SEQ ID NO: 159
SEQ ID NO: 176 SEQ ID NO: 160
SEQ ID NO: 177 SEQ ID NO: 161
SEQID NO: 173 SEQ ID NO: 161
SEQID NO: 174 SEQ ID NO: 162
SEQ ID NO: 175 SEQ ID NO: 162
SEQ ID NO: 176 SEQ ID NO: 163
SEQ ID NO: 177 SEQ ID NO: 163
SEQ ID NO: 181 SEQ ID NO: 164
SEQ ID NO: 182 SEQ ID NO: 164
SEQ ID NO: 183 SEQ ID NO: 165
SEQ ID NO: 184 SEQ ID NO: 165
SEQ ID NO: 185 SEQ ID NO: 166
SEQ ID NO: 186 SEQ ID NO: 166
SEQ ID NO: 187 SEQ ID NO: 167
SEQ ID NO: 188 SEQ ID NO: 167
SEQ ID NO: 189 SEQ ID NO: 168

SEQ ID NO: 189
SEQ ID NO: 189
SEQ ID NO: 189
SEQ ID NO: 189
SEQ ID NO: 189
SEQ ID NO: 189
SEQ ID NO: 189
SEQ ID NO: 189
SEQ ID NO: 179
SEQ ID NO: 189
SEQ ID NO: 179
SEQ ID NO: 189
SEQ ID NO: 179
SEQ ID NO: 189
SEQ ID NO: 179
SEQ ID NO: 189
SEQ ID NO: 179
SEQ ID NO: 189
SEQ ID NO: 179
SEQ ID NO: 189
SEQ ID NO: 179
SEQ ID NO: 189

RRRRRPPXIRRRPPIXIRRXIRRXIRRRRrR
RRRRRPPXIRRRPPIXIRRXIRRXIRRRRrR

[0071] The present invention provides an antibody wherein said human acceptor framework
comprises at least one Framework Region amino acid substitution at a key residue, said key
residue selected from the group consisting of a residue adjacent to a CDR, a glycosylation site
residue, a rare residue, a residue capable of interacting with a p40 subunit of human IL-12, a
5 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 a Vernier zone
and a residue in a region that overlaps between a Chothia-defined VH domain CDR1 and a
Kabat-defined first heavy chain framework. In a further aspect the said human acceptor
framework comprises at least one Framework Region amino acid substitution, wherein the

10 amino acid sequence of the framework is at least 65% identical to the sequence of said human
acceptor framework and comprises at least 70 amino acid residues identical to said human

acceptor framework.

[0072] The present invention provides an antibody that is a consensus human VH domain.
Additionally, the present invention provides for an antibody that is a consensus human VL

15 domain.



& SEQ ID NO 176 SEQ ID NO 110 & SEQ ID NO 171 SEQ ID NO 148 & SEQ I D
NGO 176 SEQ ID NO 111 & SEQ ID NO 172 SEQ ID NO 149 & SEQ ID NO 176 SEQ
I D NO 1MNOo&BEP7I® NO 169 SEQ I D NO 150 & SEQ | D NO PCTAUSEHQ/M0D4NO 113
& SEQ ID NO 173 SEQ ID NO 151 & SEQ ID NO 176 SEQ ID NO 113 & SEQ I D
NO 174 SEQ ID NO 152 & SEQ ID NO 176 SEQ ID NO 113 & SEQ ID NGO 175 SEQ
ID NO 153 & SEQ ID NO 189 V\DZOlO/OlYg)QS

[0073] The present invention provides an antibody wherein said human acceptor framework
comprises at least one Framework Region amino acid substitution, wherein the amino acid
sequence of the framework is at least 65% identical to the sequence of said human acceptor
framework and comprises at least 70 amino acid residues identical to said human acceptor

5 framework.

[0074] The present invention describes an antibody in which the antibody contains a human
or non-human primate heavy chain immunoglobulin constant region selected from a group
consisting of IgG1, 1gG2, IgG3, IgG4, 1gM, IgE and IgA.

[0075] The present invention describes an antibody in which the antibody contains a human
10 or non-human primate light chain immunoglobulin constant region selected from a group

consisting of kappa or lambda.

[0076] The present invention also provides a method of producing the antibody of the

present invention the method comprising

(1) immunising an animal with human IL-12p40 or a fragment of human IL-12p40 to

15 obtain a first panel of antibodies;

(i1) selecting from the first panel antibodies which bind to human IL-12 and human

IL-23 to form a second panel of antibodies; and

(ii1) selecting from the second panel antibodies which bind p40 existing as a monomer
(human IL-12p40) and as a homodimer (human IL-12p80) and which inhibit the
20 binding of human IL-12 to human IL-12Rp2 and human IL-23 to human IL-23R but
do not inhibit the binding of human IL-12 or human IL-23 or human IL-12p40 or
human IL-12p80 to human IL-12Rp1.

[0077] This method may also comprise at step (ii) selecting antibodies which also bind a
peptide having the sequence VQVQGKSKREKKDRVFTDKTSATVICRKNASISV (SEQ ID
25  NO.65).

[0078] The present invention also provides another method of producing the antibody of the

present invention the method comprising

(1) immunising an animal with a peptide having the sequence
VQVQGKSKREKKDRVFTDKTSATVICRKNASISV (SEQ ID NO. 65) to obtain a
30 first panel of antibodies;



15 PCT/ AU2009/ 001047 SEQ ID NO 113 & SEQ ID NO 176 SEQ I D NO 154 & SEQ
ID NO 189 SEQ ID NO 113 & SEQ ID NO 177 SEQ ID NO 155 & SEQ I D NO 189
SEQ | D NGwo2aB/g78EQ | D NO 176 SEQ ID NO 156 & SEQ | DPRDAWRE®/8HP7| D NO.
114 & SEQ ID NGO 173 SEQ ID NO 157 & SEQ ID NO 189 SEQ ID NO 114 & SEQ
ID NO 174 SEQ ID NO 158 & SEQ ID NO 189 SEQ ID NO 114 & SEQ ID NO 175
SEQ I D NO 159 & 17

(i1) selecting from the first panel antibodies which bind to human IL-12 and human

IL-23 to form a second panel of antibodies; and

(ii1) selecting from the second panel antibodies which bind p40 existing as a monomer
(human IL-12p40) and as a homodimer (human IL-12p80) and which inhibit the
5 binding of human IL-12 to human IL-12Rp2 and human IL-23 to human IL-23R but
do not inhibit the binding of human IL-12 or human IL-23 or human IL-12p40 or
human IL-12p80 to human IL-12Rp1.

[0079] The present invention also provides a further method of producing the antibody of

the present invention the method comprising
10 (1) obtaining a human antibody display library to form a first panel of antibodies;

(i1) selecting from the first panel antibodies which bind to human IL-12 and human

IL-23 to form a second panel of antibodies; and

(ii1) selecting from the second panel antibodies which bind p40 existing as a monomer
(human IL-12p40) and/or as a homodimer (human IL-12p80) and which inhibit the
15 binding of human IL-12 to human IL-12Rp2 and human IL-23 to human IL-23R but
do not inhibit the binding of human IL-12 or human IL-23 or human IL-12p40 or
human IL-12p80 to human IL-12Rp1.

[0080] The present invention provides a nucleic acid molecule which encodes a VH domain
of the present invention. It is preferred that the nucleic acid molecule has a sequence selected
20  from:

SEQID NO: 217 SEQIDNO:254 SEQID NO:282 SEQID NO: 310
SEQID NO: 218 SEQIDNO:255 SEQIDNO:283 SEQID NO: 311
SEQID NO: 219 SEQID NO:257 SEQID NO: 284 SEQID NO: 312
SEQID NO: 220 SEQID NO:258 SEQIDNO: 285 SEQID NO: 313
SEQID NO: 222 SEQID NO:259 SEQIDNO:286 SEQID NO: 314
SEQID NO: 223 SEQID NO: 260 SEQIDNO: 287 SEQID NO: 315
SEQID NO: 224 SEQID NO: 261 SEQID NO:289 SEQID NO: 316
SEQID NO: 225 SEQIDNO:262 SEQIDNO:291 SEQID NO: 317
SEQID NO: 227 SEQID NO: 263 SEQIDNO:292 SEQID NO: 318
SEQID NO: 228 SEQID NO: 264 SEQIDNO:293 SEQID NO: 319
SEQID NO: 229 SEQID NO: 266 SEQIDNO:294 SEQ ID NO: 320
SEQID NO: 230 SEQID NO: 267 SEQIDNO:295 SEQID NO: 321
SEQID NO: 232 SEQID NO: 268 SEQIDNO: 296 SEQID NO: 322
SEQID NO: 233 SEQID NO: 269 SEQIDNO:297 SEQID NO: 323



SEQ ID NO 189 SEQID NO 114 & SEQ ID NO 176 SEQ ID NO 160 & SEQ I D NO
189 SEQ ID NO 114 & SEQ ID NGO 177 SEQ ID NO 161 & SEQ ID NO 189 SEQ I D
NO 115 &veBQudm73d® 173 SEQ ID NO 161 & SEQ ID NO 17PCBAD20@M/M047115 &
SEQ ID NO 174 SEQ ID NO 162 & SEQ ID NO 189 SEQ ID NO 115 & SEQ I D NO
175 SEQ ID NO 162 & SEQ ID NO 179 SEQ ID NO 115 & SEQ ID NGO 176 SEQ I D
NO 163 & SEQ ID NGO 189 SEQ I D NO 1151§(SEQIDNO 177

SEQ ID NO: 234 SEQID NO: 270 SEQID NO: 298 SEQ ID NO: 324
SEQID NO: 242 SEQID NO: 271 SEQID NO: 299 SEQ ID NO: 325
SEQID NO: 243 SEQID NO: 272 SEQID NO: 300 SEQ ID NO: 326
SEQID NO: 244 SEQID NO: 273 SEQID NO: 301 SEQ ID NO: 327
SEQID NO: 245 SEQID NO: 274 SEQID NO: 302 SEQ ID NO: 328
SEQID NO: 246 SEQID NO: 275 SEQIDNO: 303 SEQ ID NO: 329
SEQ ID NO: 247 SEQID NO: 276 SEQID NO: 304 SEQ ID NO: 330
SEQ ID NO: 248 SEQID NO: 277 SEQID NO: 305 SEQ ID NO: 331
SEQID NO: 249 SEQID NO: 278 SEQID NO: 306 SEQ ID NO: 332
SEQ ID NO: 250 SEQID NO: 279 SEQID NO: 307 SEQ ID NO: 333
SEQID NO: 251 SEQID NO: 280 SEQID NO: 308 SEQ ID NO: 334
SEQID NO: 252 SEQID NO: 281 SEQID NO: 309 SEQ ID NO: 335

[0081] The present invention provides a nucleic acid molecule which encodes a VL domain
of the present invention. It is preferred that the nucleic acid molecule has a sequence selected

from:

SEQID NO: 221 SEQID NO: 338 SEQIDNO: 350 SEQ ID NO: 362
SEQ ID NO: 226 SEQID NO: 339 SEQID NO: 351 SEQ ID NO: 363
SEQ ID NO: 231 SEQID NO: 340 SEQID NO: 352 SEQ ID NO: 364
SEQ ID NO: 235 SEQID NO: 341 SEQID NO: 353 SEQ ID NO: 365
SEQID NO: 236 SEQID NO: 342 SEQID NO: 354 SEQ ID NO: 366
SEQ ID NO: 237 SEQID NO: 343  SEQ ID NO: 355 SEQ ID NO: 367
SEQ ID NO: 238 SEQID NO: 344  SEQ ID NO: 356 SEQ ID NO: 368
SEQ ID NO: 239 SEQID NO: 345 SEQ ID NO: 357 SEQ ID NO: 369
SEQID NO: 240 SEQID NO: 346 SEQID NO: 358 SEQ ID NO: 370
SEQ ID NO: 241 SEQID NO: 347  SEQ ID NO: 359

SEQ ID NO: 336 SEQID NO: 348 SEQ ID NO: 361

5 [0082] The present invention also provides a method of treating a disease in a subject
comprising administering to the subject an antibody of the present invention wherein the
disease is selected from the group consisting of rheumatoid arthritis, osteoarthritis, reactive
arthritis, psoriatic arthritis, bone loss, airways hypersensitivity, chronic obstructive pulmonary
disease, a demyelinating disorder, psoriasis, multiple sclerosis, dermal hypersensitivity, acute

10 and chronic transplant rejection, allograft rejection, graft-versus host disease, systemic
sclerosis, systemic lupus erythematosus, an autoimmune inflammatory bowel disease, a
urological inflammatory disorder, a cardiovascular disease, a vasculitis, a periodic fever, a
glucose metabolism disorder, a pulmonary disease, a cancer, peridontitis, hepatic stromal
keratitis, an allergy, inflammatory pain, a spondyloarthropathy, septicaemia, septic or

15  endotoxic shock, meningitis, surgical trauma, an autoimmune haematological disorder,



SEQ ID NO 163 & SEQ ID NGO 179 SEQ ID NO 115 & SEQ ID NO 181 SEQ I D NO
164 & SEQ ID NO 189 SEQ ID NGO 115 & SEQ ID NO 182 SEQ ID NO 164 & SEQ
I D NO 1A903BQ/DFIBIO 115 & SEQ I D NO 183 SEQ | D NO 166TAUKHY/MWD4NO 189
SEQ ID NO 115 & SEQ ID NO 184 SEQ ID NO 165 & SEQ ID NO 179 SEQ I D NO
115 & SEQ ID NGO 185 SEQ ID NO 166 & SEQ ID NO 189 SEQ ID NO 115 & SEQ
ID NO 186 SEQ ID NO 166 & SEQ I D NO }39 SEQ I D NGO 115

Alzheimer's disease, sarcoidosis, cirrhosis, hepatitis (including autoimmune hepatitis),
primary biliary cirrhosis, uveitis, thyroiditis, atherosclerosis, alopecia, Wilson’s disease,

glomerulonephritis and dislipidemia.

[0083] The present invention further provides at least one antibody, specified portion or

5 variant thereof in a method or composition, when administered in a therapeutically effective
amount, for modulation, for treating or reducing the symptoms of at least one 1L-12 and/or IL-
23 disease in a cell, tissue, organ, animal or patient and/or, as needed in many different
conditions, such as but not limited to, prior to, subsequent to, or during a related disease or

treatment condition, as known in the art and/or as described herein.

10 [0084] The present invention further provides at least one antibody, specified portion or
variant thereof in a method or composition, when administered in a therapeutically effective
amount, for modulation, for treating or reducing the symptoms of immune, neurological and
related disorders, such as, but not limited to, arthritis, osteoarthritis, rheumatoid arthritis,
juvenile chronic arthritis, septic arthritis, Lyme arthritis, psoriatic arthritis, reactive arthritis,

15  spondyloarthropathy, systemic lupus erythematosus, Crohn's disease, ulcerative colitis,
inflammatory bowel disease, insulin dependent diabetes mellitus, thyroiditis, asthma, allergic
diseases, psoriasis, dermatitis scleroderma, graft versus host disease, organ transplant
rejection, acute or chronic immune disease associated with organ transplantation, sarcoidosis,
atherosclerosis, disseminated intravascular coagulation, Kawasaki's disease, Grave's disease,

20  nephrotic syndrome, chronic fatigue syndrome, Wegener's granulomatosis, Henoch-
Schoenlein purpurea, microscopic vasculitis of the kidneys, chronic active hepatitis, uveitis,
septic shock, toxic shock syndrome, sepsis syndrome, cachexia, infectious diseases, parasitic
diseases, acquired immunodeficiency syndrome, acute transverse myelitis, Huntington's
chorea, Parkinson's disease, Alzheimer's disease, stroke, primary biliary cirrhosis, hemolytic

25  anemia, malignancies, heart failure, myocardial infarction, Addison's disease, sporadic,
polyglandular deficiency type I and polyglandular deficiency type I€, Schmidt's syndrome,
adult (acute) respiratory distress syndrome, alopecia, alopecia areata, seronegative arthopathy,
arthropathy, Reiter's disease, psoriatic arthropathy, ulcerative colitic arthropathy, enteropathic
synovitis, chlamydia, yersinia and salmonella associated arthropathy, spondyloarthopathy,

30  atheromatous disease/arteriosclerosis, atopic allergy, autoimmune bullous disease, pemphigus
vulgaris, pemphigus foliaceus, pemphigoid, linear IgA disease, autoimmune haemolytic
anaemia, Coombs positive haemolytic anaemia, acquired pernicious anaemia, juvenile
pernicious anaemia, myalgic encephalitis/Royal Free Disease, chronic mucocutaneous
candidiasis, giant cell arteritis, primary sclerosing hepatitis, cryptogenic autoimmune

35  hepatitis, Acquired Immunodeficiency Disease Syndrome, Acquired Immunodeficiency

Related Diseases, Hepatitis B, Hepatitis C, common varied immunodeficiency (common
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i nventi ondRGuIBENRHide ORIl RESC Vasuhtls of tﬁlblﬂdn@w RiygienGscale, antomlu st h human
I'L-12p40 or a fragment of human IL-12 to 150btain a.first. pane
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humanol Lsdypéol, slyuipatmeil&_oﬁtahﬁlmlé @mml@asyaﬁ@wtepﬁ&ebeceﬁdaam@ batheesie tavge (111)
sel ectin fronb second panel a I es..which as a

t t
e noner | hSAERCPPIrSEREY SRt pE MRt pP R ale o, Mo,
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h | L- t i | L- 23
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diseases, alcoholic cirrhosis, alcohol-induced liver injury, choleosatatis, idiosyncratic liver
disease, Drug-Induced hepatitis, Non-alcoholic Steatohepatitis, allergy and asthma, group B
streptococci (GBS) infection, mental disorders (e.g., depression and schizophrenia), Ty2 Type
30  and Tyl Type mediated diseases, acute and chronic pain (different forms of pain), and cancers
such as lung, breast, stomach, bladder, colon, pancreas, ovarian, prostate and rectal cancer and
hematopoietic malignancies (leukemia and lymphoma), Abetalipoprotemia, Acrocyanosis,
acute and chronic parasitic or infectious processes, acute leukemia, acute lymphoblastic
leukemia (ALL), acute myeloid leukemia (AML), acute or chronic bacterial infection, acute
35  pancreatitis, acute renal failure, adenocarcinomas, aerial ectopic beats, AIDS dementia
complex, alcohol- induced hepatitis, allergic conjunctivitis, allergic contact dermatitis,

allergic rhinitis, allograft rejection, alpha-1- antitrypsin deficiency, amyotrophic lateral



(1) immunising an animal with a peptide having the sequence
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35  lipedema, liver transplant rejection, lymphedema, malaria, malignant lymphoma, malignant
histiocytosis, malignant melanoma, meningitis, meningococcemia, metabolic/idiopathic,

migraine headache, mitochondrial multiple system disorder, mixed connective tissue disease,
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adenocar ci nonas, aerial ectopic beats, AlIDS dementi a conpl ex, al cohol -

i nduced heggi tAc’éordﬂi%lfﬂﬁ';ﬁes%ﬁﬂnb'élﬁfoh‘ﬁré\lﬁes Ahb@bIKS FONIARL ardRiigBE i ti's,
allergic rhipnitis i a-1- antitrypsin def|C|ency,

ec
anyot r ophiRdinggmpaip th?\?\%‘%?ﬁ?“@‘i %QF@FFWB@QYIG@@BES?Hél scl erosis, anenia,
angi na pectoris, anterior horn cell degeneration, anti cd3 therapy,
ant i phosphol i pi da.sypndiding,byaniy ofraeld&mlpdelétqueMBnejubh\oir ingeitieaof basis; maer di ¢

and peri pher al aneur rllesgcslds 1nCH1é n%m%'ascsdese%' Onrcl:e o?”i) leh f—lh aruli ?(F r?sm
arteriosclerosis, a erlovenous lstu aX|a atria

(sustlai ned or par otiSpRl,) HCRRRI aad H@DRﬁervheramthﬁawmtrVIdLdbmalrbHGDlRl B cel |
Sl ynphoma, bone gr fﬁéDRQJaﬁ&HGHm Q@%%e{‘@fr E1ORs Héﬁ{éﬁpalb@% a(\E[MEBn{aﬁJ which
bundl e branch block, Burkitt's l'ynphoma, Burns, cardiac, arrhythm as,
cardiac stun syndr dFemigaid sauetgrorasianiofiths pars RO Kymaimped Bpsianatinar y

bypass inflammat i oréomeﬁm@gtﬁle,vmabminages ﬁlﬁﬁﬂ%@kx@tﬂtoné%k aflé O, dopeigbel | ar
cortical degenerations, cereb ng) sor dl?ers adﬁtl c or multifocal atrial

tachycardi a, chenotpﬁ%vrl%epgpea%r%%rF Ly paian omi ¢ nyel ocytic |eukenia
(CWM), 10 chronic alcoholism chronic infl amrat ory pathol ogi es, chronic

| ynpBocyti c | euklentetiQLhdid Vfbﬂmmainovmm;'tsraucamin@aqjdrIscrm]nacrwvamaaedsthe PLORD) |
chronic sal i oyl at e vigligih Gl A0V oL QbeelAliof B LRk ARTHH v Neart
failure, conjunctivitis, contact dermati cor nonal e ryonary artery
di sease, Creutzfel @ﬂubeiwaager biadina doggin fﬂféuﬁlé@g&l‘aé“%epa s, cystic
fibrosis, cytokine therapy associated di sorders, Denentia pugilistica,

denyel i ngo08%y di seqtsae sreféleRioue: (hSpaeRr VANl Bahe VORIIHMIh hinSno acid

Ster oscrBrRet @éﬁ&?cz%??ﬂ?ﬁ%i@ﬁ@%ﬁﬁ@d§f MBI L SERENGe L3 ve
car dR6ny GEQ Hy NQIi2808 HOIB NO: ShSE@EANQar§] SEQ IDAG! B13S$EQrmnsO: A9 SEQ e

age. drugp LOMESH YRR LaaTBNG: |A0eeArNodsam iy A e Sk (RS

dopam ne rece sensi ence

endocar diN@ 3117eﬁE@dD N@pafrfh)SEQeHP N &tli SEQ IDehﬁ@t 2l @Hﬁhﬂ? :rlu8. $B@dBt i on,

20er yt hr il pleg5BQ IBXVORRY, A0 H8iNGg, seeqbetrbamﬂsm ﬁ?t\ﬁ) 1f4an31t@qb
hemat ophagocyti ¢ Ilénplhohl stiocytosis, feta ej ection

Fri edrei eHVs™atB ) NPurdé TR %efrfﬁhéﬁsawpﬁﬂrwﬁ@p%mre SEQHpaNO:
sepsie, @assgermrreeelmemﬂrm a89,, SEI) 0DV 38, SEEPID NO: 95, SEQMID N@j ket i on

o oo BRI SRS SO SHESh e BN R 551

Hal | er r orSIEh IISPAY: 2'59dSE@6{EeNOI-&ErﬁEQ)ﬂbNO ZBﬁhS'E@lIBiN@SlSZtSEQI@/HO 4&8%@

transpl a ] Rey8ehr e gggﬁb €108
syndrom?f?hlﬁgn%%i IEtQ?Ith hro(rérz %Eﬁﬁt(?clﬁuggﬁrﬂ N?le rr N(II)"I at| t s (A)
o1 o bundINO R SR BN OR . SHCL N6t /408 SEQUDr Wty SEROBENOY | SDchE@ e,
hyper ki neti ¢ novenment di sorders, hypersensitity reactions, hypersensitivity
pneunonitis, hypertension, hypokinetic novenment disorders,

hypot hal am c-pituitary-adrenal axis eval uation, idiopathic 30Addi son's

di sease, idiopathic pulnonary fibrosis, antibody nediated cytotoxicity,
Asthenla infantile spinal nuscul ar atrophy, |nflannat|on of the aorta

o . L o, o o - = g,



phenonenon and di sease, Raynoud's di sease, Refsum s disease, regular narrow
RS tachycardi a, renovascul ar hypertension, reperfusion injury, restrictive
car di onyopeathw/013@ecomas, scl eroderma, senile chorea, Seniria2Dementuira of
Lewy body type, seronegative arthropathies, shock, sickle cell anem a, skin
al l ograft rejection, skin changes syndrome, small 20bowel transpl ant
rejection, solid tunors, specific arrytggias, spi nal ataxi a,

spi nocer ebel | ar degenerations, streptocotcc nyositis, structural |esions
of the cerebellum Subacute sclerosing panencephalitis, Syncope, syphilis
of the cav@l rﬁﬁaSEQIIErNG)y% SESAQ HY N@Nioe, sih@abavexiX), SEYEIENCE 156 $Eomt or y

FaD ALL, b1 oot L NRL 0 B N TS R OSSR, SEPI Sk yoomdie” |

25t oxi ci tNO: HdaREQITRNNS; 132, SHQIMEDrISRAHEQ IDWIR: 3, BEAEHBNASI 105 \SEQ ID
reactiongyg tbﬁ%eSFMIbVﬁéf ?%‘%EK%IBNO NSk lib%\l@”%d‘@Ed;f ﬁ‘oa,m&” BS! S,

urticaria, valvu hear t ses, vari C Se€ vel ns ous

di seages NQel®uSERHPINGo3? SSEQIEPHNG) JO7aPERIBNO| 535, 85Q 1R NG 1éh»dSEQIHQaI
i nfecti ongp: 34, 58 BNNERhes i SEGIBIRPLI3E, SEQIDANO! $62, SEQRID RE5 361 SE@ID

emabr P R4 o, SERIEON, Y SRt S w3 S0 o Y doneen ) Vel 4, g™

scope of NOelIBnSEQIDONOL $64AEMID NIQ: 5228 EQ-IDAN@nt 1 hSiy) WhNCh IBQ,SSHQED

affinity t yr-e [ t 'N f IR

ant i bodi é{s@af;g;j SEg\/\I%OIGB] ?(#Lgﬁé @ywﬁ gégggseéapédqga?e@?on tEe ge er aI

st r atlegy NP: @eSERRID N§: paRheiEQ §p NO: b1r4a1rqr§£Q)I‘D Y&rilaht proteins 35by

nmut agenesi s fol |l owed by sel ection and/or screening for inproved affinity.

Mit agenegpggy) s Tqaf:Vﬁer%ﬁﬁ QhiEds 8k afhR doAB¥RE vafiRit XA ) 8bMeH Prone

PCR (Thi e 2009) gene WD 2010/ 017598PCT/ AU2009/ 001047 23 shuffling

(Kol kman H?dd?ﬂprowe% BCOR myaggatise chemical's or irradiation, by use of
mutator' strains with error prone replication nachinery (Greener 1996) or

by sonat (6090 péﬂi thid akihod tlaq&meaacinﬁﬁ Mihédémiias mesmoxnaédjhsw‘ivayabf addiition,

mat ur at i PeI t nesi s rfor t the

R 1 overteieBf b Gy et e hRF Rl e uE B b e oY

Li brdpy- @a@edeomcmpmmgleQ&Ieéﬂw afnerG]BrBﬁovhmemahft Mtntﬁfbtiemnm can

be_based |@IDRATIEAYR, dhe PLARF £EAA! Q90PEDTCR dBinRNtATe. ;%@&h%ﬁ SeRRSRIE

bacterial or mammalian cells, and are well known in the art enhar 2007)

Affinity \efiemains sirhidvpe is@niaayeags S%P@“d‘iapé@t @dhw@aﬁltc‘{lr ¢emat hods for

exanpl e by site-directed nutagenesis or gene synthesis guided by findings

from 3D po@t1gi n nodek preder{seat the pﬁ&ﬁtﬂ@Lgo@alﬁMS HEB9L domatiSarfiab.aciNOs

106, 180, 370; or .5, 225, ) di i o) Sy i

provi des Sl 4‘%8%%‘8‘%1}1 Sﬁ%ﬁ?é#@?@eﬁ% Sﬁ%é ﬂg“@%ﬁéﬁ é@?iﬁ%nﬁ% human

| L- 12p40,SEQB NEX:BAdSEQHPrNGi hY), SEQHONICH 182, SHIY IMaYO:0f94a8B{QIDONO: Jé| et i on,

bstit r o) ot
Z:qﬁehc:g%%gggg sz %}‘Fﬁzlaﬁaﬁ)nf%ﬁggff S ”%g&gﬁg@&gg §9861§§§%? Lher ei n
t he pare B, HeDRR N B, BERJ i h

above, Wi 19 N@: N oM ED 1D5N©n4ﬁr$|E@n:am 198 BED B N@rlg@nsEgmN@ pag,ent VH

more i 3&%&2& sk BINBLS S NG S, B SEG Y S0 o ng

sai d2¥H (&E@IDIN@)IIGB $BQaD N 183, SEQUDEN U L0C,SB@ID NO: 50f SEQADPROenT7, VH

donmi n or, 9C Of} 0 pati i t

ant gen_ SN dsar SRR UPNO o SEREENERS ) GOR P NG, SEQIPJSO KAEY e
parent VHEDRANO: ﬁésSEQdD\NOdb?%WSF&QﬂBé\T@:c]%.sequence shown in SEQ | D NO
6, SEQ I D NO 62, SEQ ID NO 114, SEQ ID NO 142, 25 SEQ ID NO 28, SEQ ID
NG 87, fngDTlﬂQ/LJd%ﬁlaléﬁQch% Mmﬂfﬁ%ad%%@lé@e N&han%%f theRrdnPVINQIo88n SEQ
IDNO 1 EQ I'D ID NO 90, SEQ ID NO 117,
SEQ | D Nevayhesprogdes brCiis mi@%ﬁ@t% | D NO 91 SEQ ID NO 118, SEQ ID NO
146, SEQ ID NO 33, SEQID NO 92, SEQ ID NO 119, SEQ ID NO 147, SEQ ID
NO. 34, w;psl] D TN®an§BadySEQeéDoiNGng 1Rhai SR bpdIAded 48a cGERdIeB: &QNn 86, SEQ
ID NO_ 3094 41‘5%%@59%0 22 SEQ ID NO 149, SEQ ID NO 36, SEQ ID NO 95,
SEQ I D N&F ¥ P T80, SEQ ID NO 38, SEQ ID NO 96, SEQ ID NO
125, SEQ ID NO 151, SEQ ID NO 39, SEQ ID NO 97, SEQ ID NO 126, SEQ I D
NO 152, [648d]| Bhrioresa, ingm@on BISNOrovddEs @E@ho@fqﬂ@rocmmg BROLEEN Nadings3, SEQ
| D NG 43don§§§hh@d¥@h&l%m 4 RHNE mdd8d calafrilde: NO 154, SEQ I D NGO 42,
SEQ ID NO. 101, SEQ ID NO 129, SEQ ID WD 2010/ 017598PCT/ AU2009/ 001047 24
NO 155, SEQ ID NO 43, SEQ ID 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, SEQ ID NO 159, SEQ ID NO 54, SEQID NO 106, SEQ ID

NI~ 1 A NN NI~ 1 1~ N~ 1 PR — N~ 1 1~ A~



20 SEQ ID NO 32, SEQID NO 170, SEQID NO 182, SEQID NO 194, SEQID
NO 37, SEQ ID NO 171, SEQ ID NO 183, SEQ ID NO 195, SEQ ID NGO 42, SEQ
| D NO 1A2028860173998NO. 184, SEQ I D NO 196, SEQ ID NO 26T/ASE@IDINO. 173,
SEQ ID NO 185, SEQ ID NO 197, SEQID NO 47, SEQ ID NO 174, SEQ ID NO
186, SEQ ID NO 198, SEQ ID NO 48, SEQ ID NGO 175, SEQ ID NO 187, SEQ ID
NO 199, SEQID NO 49, 25 SEQID NO 176, SEQ ID NGO 188, SEQ I D NO 200,
SEQ ID NO 50, SEQ ID NG 177, SEQ ID NO' 189, SEQ ID NO 201, SEQ ID NO
51, SEQID NO 178, SEQID NO 190, SEQID NO 52, SEQID NO 179 or SEQ ID
NO 192, [0092] dheMvidlagetartinghivelrid &idehcdding@ ‘aﬁlddn&ﬁqwammgﬁ@mblr@f t he

Bt | gen- bi ndi ng. doRIEY ‘DL STOVTHEd 5 ' BORRGnRErelt MaA T HEnldry or Fab

anti body nol ecul e. sglo@8dfromhibe ;grce@emnsmm\@cvftSEQnﬂaﬂ\Kb @St deNOn 683 FQdDf or

d ti bi d' | 2 t hod
oL ag. A o 505 TR THROR PRI, Dus. 4350 b REE 28USBE 1hyde W%‘?Fﬁmﬁ °
hucl efo acid encodilig SEQEDAHAaI4 SEQANSNEX 29, @Q@S@%@o&&é S INYEY 816 aci ds

each etnpodl n? ggﬁ% arm] Ibheo Vi, SBIRITNNICE 98¢ ttedNdr pm, ke grgUp
cone 0100 o S0 B e PO 550 L dkon TS B
29, SEQ ID NO 88, ISEGHQ@IN®O:13% SERHD ND: B0 SH@4D mqugosmlmno $EQ ID
D No 118, SEQ 1 DN L e RoiE: 93 SRGHD N id: 995 ey B 1o,
SEQ IID NO 147, SEADINONE. SEQ IISNO: 98, SR IDNOSEI, SBQAND NO2(049.SHY MDHN@:

143, SEQ 10 1D NO g5y gﬁ@ﬂ@ MO SER bR %) 183%: BEOSER 0148, SEQ
ID NO 36, SEQ I D NO E | D NO_ 38,

SEQ ID NO 96, SEQSE® ?8 %@@lh&‘pN@S §§8 ID5NG: [1pl N@Qé@ QE3 PBQO
97, SEQ ID NGO 126 IDSPE@ Eb’DSfEQ M ND: 1SEQGEGINNOAG:2, SEQ IDINNO40,.KEQ 8EQ(:.D

5, 127, SE0 10 A0S 5! Pl i A S AL, 120

155, 1SEQ | D NO 43 ,SEREID ND: N8, I8Q IDSEQ 152, SEQ ITB8NQ: SEGH@INGIO:1H8, SBEQ | D

o na 101, seo 10/ SHI AL SO RO LR 1
SEQ ID NO 133, SEQQ0!30DSKQIDINO; | SEGHQINSO: 4, SERADINOND3. $6Q IISKQ: | D

NO 134, SEQID N0131695%%§@1d)[1§‘5’05EéiD 65 %@ég{DNB , 103ESE00DNGD: 185, SEQ
ID NO 161, SEQ ID NO. 136 Sé\I%IDNO 162,

SEQ ID NO 57, SEQSIEIQRR)NO_Ldég %IP®Q@3 f§§ D5R0: 1B Nk Q g N0:5Ed FERNG
58, S6Q ID NO 110, 1DSHQ 1. BEQ IBRO: SE,@E@I]DKNOlﬁ)% SEEQD ROZD3NSEGE SEQ

T o 1552 SRR e NERs R it 8.0 8 1 9:4Ro K\

141 and SEQ | D NO 186.7/SEQ IDANOHIMISEY BaN@: éO&rSEQn@DMI]é&SEQdB) 1‘@3@ $62rti ng

repertoire with do i K i

prgduced by nutati ?r%{%?ytﬁlﬁg ﬁmgﬁgqggﬁ ?((51‘98E n@g lgﬁcﬁé?ﬁgt sal g%%or
nucl eic acid is or IBIWGr St PEQ I NakildS, %E@ID%@@H%SEQI@ Nﬁe1WMn in
the starting nucl einpat) EQ IEN: I | NSEEASN® 136, SEQ IBSNOO14¥5, SEQD

Dol are noras of aPusBRIbG: FELSRERS %39%@0@%&&&%8@&%33@3@#“6 vo
2010/ 017598PCT/ AU2BFg DO NG® 1126SEQ ID NO 141chndSH@TD IN@ 1&7ant i gen bi ndi ng
dormai n for human |L-12p40, . recovering said antigen binding

Som 1.2 14115 SR IEEH g O (PR B g e
present invention afFsergoou rdJ@l-ﬁlCaam@& ermddmlor produersi ygmuiatiamof Gennbindi ng 5

domaihp that binds Q&'@I‘f’s@ ﬁéncé%ﬁ&@th‘é@éa@&‘d&?ﬁﬁfﬂﬁéeﬁ%wlk SfdonAR nuPERVAcHs A%k
starting nucleic acid encodl ng a VL domajn or.  a starting repertoire of

nucl ei ¢ aci ds each &¥EEHINY s dﬂB&ﬁ‘HilﬁthWé‘iﬂé‘gﬁluFlﬁlé? agc %rcfﬁ@érnhg fepedeifect ed
grEgn] t[)hﬁogrigg cgg&b&ﬁ tdgro0ide QPR rtc71re1§g(acleﬁz NGQs hoBdin® E@Elgtzi&nhsi@s 181,
NO. 194, SEQ | D NO“*B7P %ﬂnﬁdﬁbg%‘?fyo%%@r?%c ri%f? toé‘g‘%ﬁcbpﬂ‘ﬁu‘:‘l : SEQ
I D NO 42, SEQ | D Nomaiid2, SEQ I D NO 184, SEQIDNO 196, SEQ ID NG 46,
SEQIDNO 173, SEQIDNO 185, SEQ ID NO 197, SEQ ID NO 47, SEQ ID NG
174, 38EQ 1D NG 1860 SEQ B bolind 88 poBR- B gt iBEO D0 VAT R SO | D
NO 187, SEQ ID NO 1519 SEQ | NOp 49, SEQID NO 176, SEQ I D NO 188,
SEQ I D NO 200, SEQIDNO 50, SEQID NO 177, SEQ ID NO 189, SEQ ID NO
201, SEQ ID NO 51, SEQ ID NO 178, SEQ ID NO. 190, SEQ ID NO 52, SEQID
NO 179 and SEQ ID NGO 192 b. combining said starting nucleic acid or
starting repertoire with donor nucleic 20 acid or donor nucleic acids
encodi ng or produced by nutation of the am no acid sequence, such that said




10anti body, a bispecific antibody, an i munogl obulin constant region

bi ndi ng domain and a protein scaffold into which antigen bindi ng donai ns
have beerwgQrafomddgas exenplified in Qu et al. 2007 NarCBiaaRewrnol4725
921-9) and variants thereof. The present invention also extends to anti body
conposi tions, nucl ei c acids encodi ng the anti body and conpl enentary nucleic
aci ds, vectors, host cells, conpositionz6 formul ati ons, devices, transgenic
animal s, transgenic 15pl ants and met hod§s” of maki ng and using thereof, as
descri bed and enabl ed herein, in conmbination with what is known in the art.
[0098] The presedt stlsatiiata mifigp bindihgsionsod flrédman ¢l ared4@ci d nol ecul es
conprising, conplenentary or hybridising to a pol ynucl eotide encoding

speci fic antibodje Fe ri one ified
sbquence, “domai n e iR SRRl BP0 GBTR OL LTG0 HiosTERine A RS

provi des reconbi nant vectors conprising said antibody derived nuclelc aC|d
mol ecul edhe fdigen biading donriaFernpigses adodvge Vel ¢onain ard epfemelly pedodtynsant
vectors, as well as nethods of making and/or using such antibody nucleic

aci ds, VEEG(WS'] S TRB HREntR&Nti6R als prd QAR mdhed Hr%&ﬁfc1ﬂg%‘ﬁ%h§&ﬂb1?ﬂ% q
ant i body,

provi des at [east .one co S| isin an isol ate
specigle@OBBFiﬁﬁﬂmB s Rpmg %%@ %Pgﬁ%@ﬁlgﬁéﬂéﬁielc acid and/or antibody
25as described herein; and (b) a suitable carrier or diluent. The carrier
or diluent can opt iposmadiny stetimharctmcsid eoaiding a¢tepimbl @;a aatiog dipagoire
known met hods. The ?BHBQ%'aEde’@a& 8&5@3’&3{&3 MrﬁHS&nCtRWL &l ;4 €ast one

ot her conpound, protern or co resent |nven%|on al so

provi des at | east Gﬁléctﬁéfﬂ@whﬁ@ml@)@@ﬂ@stmgﬁ& HANQ: Ho@ﬁélsm)NQ/éW,aﬁQ

thereof in a host gplNe: F&”BE(%I'D‘H(FQM %E@Q)W@Q@t SE@Ib I@@ @'@@‘S‘Ed’ﬁﬂ
herein and/ or as 3Q_known_in é er cond h_the anti body

or vaPiant thereof Y& B&bﬁ@@é@@ypn ‘%é%%%pégﬁé33n%%@ﬂEXN@Oﬁﬁb§Fﬁﬁﬂ%Nﬁ¥esent
invention provides 188, $E£QID NDel BNEEQAtyNen¢dEHEQY IDND-€i72, SEQAD KONp84,si ng

Sopuohene, ool 4 L hatsgby B NS85 SRITR AR ER) nFRRAL T N NG sa el R
provi des an i sol at 40 N@ WISEQJIESEQD@T/SEQGDWQQMSEQQMNQ ﬂ)&@)ﬁf@lﬂbded by
such nucl eic acid. \jhe QSnSEQtIQONOf g ts!tf{j IIﬁ'NU'ld/@SS IE’T‘IbbF@y Sﬁ@ﬁiﬁ

conprising such a nuclei ¢ aci el n the vector i ona

compifses at | east 1GHESH SoY@s 4% SELULNCE 3 SFHO 1B \Sdip S0 RELIDI Ng: %@0 a
late ?r ear| K SV40 s DPNQI SOaSEUMDFNQWNﬁSE@ID N‘@él@g SEQMOND: 208, BEQ
ronoter, a hunman i 0 a 0 a

eector can optionaﬂﬁgyé g Egijtgﬁ@i]gg gﬁQﬂﬁgg? Q%EEEQﬂgggb ggdgﬁgﬂi$&§
portion thereof sellgetapnd SEQOD HO: lIeast one of nethotrexate (MIX),

di hydrofol ate reductase (DHFR), green fluorescent protein (G-P), neonycin
418 | ut a

Emmml)l a‘r’]r hgst‘ CtE“I l’EESm%}’d‘ﬁ$?aH@§t§rtﬁ1§§Lclelckh%ld[ QY. ‘?%hthlﬁpeHBﬁé‘%ﬁtB%&%H&f ﬂu%Fe?ci y

wher @)n sai d host |a91daftr dpe@rsltucma@éﬂ fé@p@dgfommdmw ma@@gory of lhEm@o 10

BHK21, CHO, BSC 1, ER&QuenBerstth tHaPshid é(?r?ﬁfrguclgﬁgaad'@ bRdorB SLORR acﬁfs are
| ynphoma cell's, or .any derivative, immortalised or transfornmed

thereof. [00102] THeseMtRd aHe thonYladamalsip hefuarting npelgic acidyps smwp?lmlre
produci ng at | east s@laetoalﬁlbvh@d)pr&ﬁﬁpfb@bﬁmlm’lof Iﬁﬁm acﬁdls”kglcaﬂmga&Sﬂorﬁdﬁﬁs

anti body and a carrier or gF g %i g Mher n 524 ggrrler
or diluent is pharﬁﬁ@gﬁ??% FV’&EE% S@ PhTTdF o PE ?F%&ﬁ”% Pﬁ)uﬁb

151 ed8t one conpoumdmaimsprotei n sel ected froma TNF antagoni st, an
antirheumatic, a nuscle relaxant, a narcotic, a non-steroid
antl-lnflamrator a
| ocal anesthetlc‘y g@ﬁg5§§$%éculnga%gggtggﬁvggogﬁgﬁﬁfgﬁ@ﬁuhqnm@\§$Q&55ﬁ§
antipsoriatic, a corticosterjod, an anabolic steroid, an IL-23 agent, an
IL-12 agent, a ni-néflartingz aieep binding domaip fhymandbel?p40.a vitanin, a
calciumrel ated hornone, an antidiarrheal, an 20antitussive, an antienetic,
an antiul cer, a ¢areddvegng aid ar[’ttg'eﬁ(b&gmhmﬁmaiﬁm ﬁﬁ(}lélb raolriceinectdlmg 1tﬁwherem
filgrastim a sar gr. n i ni si n e no

i munosuppr essi ve, @e %nﬁwnh nghn Mam com 1se9 ?’dél}g X%lgar:u,en}] 119 ap clP %ptlonally A
estrdfen receptor Mddémtior, a nydrlatlc, a cyclopleglc, an al kyl ati ng
agent, an antinetabolite, a mtotic inhibitor, a radi opharnaceutical, an
anti depressant, an antinmani c agent, an antipsychotic, an anxiolytic, a
25hypnotic, a synpathom netic, a stinulant, donepezil, tacrine, an asthma
nmedi cation, a beta agonist, an inhaled steroid, a |eukotriene inhibitor, a
met hyl xant hi ne, a cronol yn, an epi nephrine or anal og, dornase al pha, a

cyt oki ne, and a cytoki ne antagoni st. [00103] The present invention al so
provi des at Ieast one nethod for treatlng an IL 12/23 condltlon |n a ceI

. -,



neur omuscul ar bl ocker, an antimcrobial, an antipsoriatic, a
corticosteriod, an anabolic steroid, an IL-23 agent, and IL-12 agent, a

m ner al , worotwairinal , a thyroid agent, a vitam n, a caCriaameaoaied

hor nrone, an antidiarrheal, an antitussive, an antienetic, an antiulcer, a
| axative, an anticoagulant, an erythropoietin, a filgrastim a
sargranostim an i mmunising 10 agent, aﬁ i mmunogl obul i n, an

i mrunosuppressi ve, a growh hornone, br mone repl acenent drug, an
estrogen receptor nodul ator, a nydriatic, a cycloplegic, an al kyl ating
agent, anoeow]i nethebomietheds therohoit iueldiOhditd @y be prodacidiphaunmoe of sgal , an

ant i depr ni nt i chotic

ant | oD SRSR) DA PR BRI, P AN ARIEIOK i S PR Gy 2
medi cat i omdoa metaiongbnudtic aaid. i nhal ed steroid, a | eukot ri ene 15i nhi bi tor,
a met hyl xanthine, a cronolyn, an epinephrine or analog, dornase alpha, a

cyt oki ne, 0@’9‘]‘ FhEKhPBIR L A RIQR ﬁltventﬂcﬁ%%iae JA& &Rt Wide %n%@ or BtibdgS at

| east _one fornulat]on ¢onprisin | east one anti baody, an | east one
f or nuP at iRjeadfsivelsigau iBdhs u nscteéﬁam canipgkiggnts gie@fnflb%dmﬁ?lé?té@fr@m ®r, or

at | easlt oA JONEISEH o/t an\zflﬁlrﬁlﬁi I-abﬁﬂrrl] lhi’dl)éﬂuleh e ngfr@gl@nﬁacuﬁab?dy @mA@)f a l@Hﬁ{B?ic,
M Creso SO or.o enz al.C
o o oor 2BBRCh RO e A ERid; » B SSL aRRaty dry Eiafhi bbedho

dehydr oageiaitisedaandibb by, retomsah antdrody) atamedsl dehieed adtitiody fingmeuie o lrab,di Fabér |
optionall , i e f f e

about 10 M)x2§F9T£% 0 rggoﬁpg%%ﬁ%&9ﬁ¥qvgggg&o%gmpgb ﬁ%@ﬁ%§§éggﬁgk%%ﬁ“

| eastl0 on@npmﬁbfb @btsge@fsw pRtibpdy et labn@%lﬁbﬂlén coiny 0IG] bimpiagidevast dngre al so

provi des p%telln%@ﬁtfolg Mo tidiChifio0h LARNIARRIH O beb TN PRALTBABRCAIONSE,
corrprlsm a_ cont al r nprisin aso UtIOI’l or a

ne
| yophi | i §E 3%97n%96tf1%afedp%§é 9%&?%@ VHGS GErep Tli‘eanéff?P Bryentgy 3lgmetengs
further \A@@ﬂitﬁdoﬂy%@in@oﬁﬁ@ﬁsﬁld&%ﬁc a(ﬁdsaer@bdiﬁg tlQian}&'ba@jf arﬁi mmlana&ﬁryhﬁl\ﬂeng a

st opper for ni str.

cont ai nePi% Vﬁcfﬂf% @Pg‘ @%é&mpéé%{ %IBSI E“B]r‘l?%@f“ﬁ&eﬁ%ﬁ ttﬁiP%&mﬁr?&l%EréEa&S%eﬁ“C

i nt raf/enqxlmus andtmahu@mﬂm:ﬂgmg)mdwmg thereapes t¢sorbal gndsanbblet Aneoysn t opi cal
respiratq Mlblﬂaggﬁmlm’t iNasdlyin¥@gipal , rectal, buccal, sublingual,

i ntranasa dermal’ of transdernal admi nistrati on; said container is a
conponent of an intravenous, intranuscular, bolus, int raperl toneal ,

subcut and®¥¥] Tde @rqsa@tdnxﬁnﬂpﬁ REAvides dtplatec Bugleic geidimeleculesgompaisingy ect al |

buccal , suhiplchgiaalry of RytrRRasalo a beleldvtide e@fodingpsdat ARlibdteds df%Mard@Vl ce
or syst e onent af an | I’l .ector or Ct or
Bt

m dcontalnrlsa €0
devi ce of f‘§§/‘?t eEMR6Y"S *H 70 RO REC TR P PRI P Rpin B 88 oF VHtqh
subcdfaneotssnt inesiypion pt@iiges rectnaiiadnt oectots@pimpaiking rsmslailntlb@cagiamhd nndeic abl,d WO

2010/ 017212; mﬂés’“ﬂ?&?@&’is c%ill?léé&%g cll)\#l%l% c ac?cﬁbzindn)g lﬂ?&ombll&tn'E & gI@' s v?éfpsgser mal

or trans nventi on east one
met hod f meﬂm@dﬁ@iadfglga@tndr@alsmg@n@ anitbpdpayclor acide wem@mndém hoetmﬂsu sing
providing a host cell, transgenic aninmal, transgenic plant or plant cell

capabl e T‘)O@?p"I%@%ké%gntl1ﬁ'vcrn%6f?¥i@6%%ﬁd@@%&t%n%%bﬂlpbﬁﬂ&ﬁ‘c@rﬁfnhfﬁf? ¥) an
optional | | ant

in said host cell a N
cell or & %ﬁ‘gﬁnt@&i}/ SP%%‘FH‘? PPI4IBE Q& Mitdank Hiengaf CP%Odé“%ﬁir‘TF]int‘E‘f‘ a“g&{l% f ?‘&ﬁ’?@%ni c
manmab | Sis dedceibéd®hlerting mda(byaatitabie mﬂer @ diheepThacdresea, dimpak canREtetuliyan
pri mate. [OQI07). &E‘c%u' nvc%n%l)a%zacco “%&’r{ Hehod! ThEBShS08oElN0d for
treating At Teast"one” FI=t d'Sorders conprisrng At east one
of (a) adwiionalydnithg campeifé atdeasy enfaﬂtbamonmouad mgmnp@momp@mtlon
phar maceuti cal conposition conprising at |east one binding protein to a

cel I, ti ?@MQ)OE %Q%Fbsel?trih‘i?@lltlof? hlsBRtdBMs ot EalieRd fth&HER ef@gé)shr?gt {hO8ntibodies
treat nent or her apy nd (b) further adm nisteri efore, concurrently,

and/ or afof Epridss @e%?aﬁinrﬁ ek pilh gomprigiag culhying a hgst Feg%\%gtdeéﬁé’eéélle@é@é%fi?rr%ﬁm an
i MuBe r &hawadn theerapRisE ¢dhdition Nrwalthagofitiody anvaitint et dxpresgeduscl e
rel axant, a na otlc a non-steroid anti-inflamatory drug (NSAI D), an

anal gesi ¢®O%H2 % Wetic, a sedative, a |ocal anesthetic, a neuromuscul ar
bl ocker, an antim crobial, an antipsoriatic, a corticost eri od, an anabolic
steroid, [Qﬂmmﬁdib@gisclalinm@nn previdrsneleadt,ong antibadytanopdihg nacleihypeidi d agent, a
vi tanmin, camﬁaklﬁgwﬂue caarcﬁﬂthaﬂ: fafkes BRI ILAORERbns 3RnANKIL4PoI¥e, an
antienetic ntiul cer xative, an antl coagu an eryt rop0| etin,

a fil gr addaniify. o 3 apgeismeiskanseding an aniihedyi Hes myriiion farhermvides WusrIrEd an

I nunosuppressive, 20 a grow h hornone, a hornone replacenent drug, an
estrogen receptor nodul ator, a mydriatic, a cycloplegic, an al kylating
agent, an antinetabolite, a mtotic inhibitor, a radiopharmaceutical, an
ant i depr essant, ant| ITB.I’II c agent, an ant| psychotl c, an anxi oI yt| c, a

g o . s o o oy o T



5[ 0101] This invention describes antibodies that bind to both IL-12p40/ 80,
but not neutralise the binding of IL-12p40 or IL-12p80 to IL-12RI 31.

Regul at i omoab1oid173b8 or |L-23 systens can still be accompCirsfieodowios4r he

| L-12p40/ 80 subunit in the presence of the antibody, since these proteins
are still free to bind to IL-12RI 31. The advantage of the follow ng nethod
of actionis that it wll allow the natg regul ators of the IL-12 and

| L-23 system (I L-12p40/p80) to 10contin to conpete along with the

anti body which also acts as an antagonist of IL-12 and IL-23. Hence a dual
ant agoni &ﬁll&(}(@t@%?‘@wy@ufmnﬁélélabbidsTﬂﬂéilnwbﬁldrfﬁu&hﬂqirhﬁdeﬂin atibbonvédadi ngI to
greater efficacy of the anti euti c. re.are al so
Dotont 1 arolarary sfind At oo bsile R PRg Rl EH B s NdbSh B

i nhi bit tplntentbtbﬁ S@I@d@/mnbhmgrogp calsistinp ot atbate ot ¢arly2pVil) Bomoses, s €dENt | y been

shown to t and
”eoul at | Bt reet pf HEEFR prbBlof, { AU binBRth R clot i Ba ARk RIRALS

| L- 12p40/ (b@towra@%h aewetﬁmet phiéeraHy flﬂr@%erﬁa@pefmt deast enroselpstian ¢sdiicer
of DC m ghbatdnQRerkdt fQSRATESN holedst PAE BPABMoEBA ¢ @MSIFX) cimjfc&ofb‘l)eué gbdueagk to

i nprovene iin the_saf et rofi f the an en adm ster as a
t gr apeut ﬂbﬁ’&ae%{t*en ﬂuoresce}{t[lgftﬁﬂ JC%IT% et 44"@%2:.05“? yRwe syaneiase O3 at ent
appl i cat |me3nmndomﬁnﬂfeac¢mplesres a niaahaliandiosP&Sh@eifristat sucin sn isefagsdrmeidio

herei naf t, ﬁli)t?o ! ﬂcor QLALEd g 1§'f1{‘1e£°s¥ ng‘éﬁec?eff‘ch%?m’béé‘%' &g)%”f i€ ¥o3 [ 0103]

Thr oug hout' i catron, requirte ‘herwse, the
wor d 10corBtHK%b CH@rBS@rh, Hivip6ivs Peidih 643, SR OB sHel a, @nyelqmarpr haiplpma ailsl be
under st oqg aﬂ?déﬁ%'ﬂ%e tiRendrRALABA AN HorRe$LAS @O €MENt OF integer or group
of elenments or I ntegers but not the exclusion of any other el enment or
i nt eger up of elenments or integers. 25[0104] It is to be understood
that unl i@%l%af ﬂg‘F\m‘?@U%ﬂlﬁ% Braviles phleassras a%hqdrf%ﬂreﬁeﬂng at lagsit ope Atihedyt o
sEeci fikc chapoiitiai, |ceﬁ1pa@1migeﬂeatt3me aﬁmwdacatqurag:laquﬂet dioatsit, PEsSAYE), ﬁggtemenﬁ or
the like, .as.suc must as used.in the
subj ect - SpBRiE FEdemattr S ool RaTRimachuiiRy adpRBlE Snd i REeot sy
pl urab adpecers qmnp@sad t)hprotﬁmmts@e\ctted:trelaral TINHacthatres, ot snhdweaticThosisclé or
30exanpl re;
ot or enca el AR Enof et B P B EL DR EuEIIRID. Aol ok 1o

"t he" i n@h¢rdessicga quﬁgve aateca\l\emqsﬂaec,t Wummwrﬂer hl@élk%foaff FHiopicrobygh an
2010/ 0175%5’5@]&/21&@%%%&%%3 23%ndb&ict @droRl, aP RS deent 3MAL: Pr et A midkQ], used

i nt er chan eably the term pol ypeptjde and, also refer to ol yneric
chai n of Fﬁh)é‘a]a&lt%mdtaﬁ%mt gy m‘é‘oﬁﬁg‘éb’ﬂ@ e B &R I 3¢T; 9@ 6{

arti £0ci ahtlmmtzelananumatoeam aﬁtﬁﬂgﬂgaﬂlaﬁataredarpait;cpeglﬂmdeamath@@mlmﬁ a
protein sequenge, . erQXtPep;},r{ fAsaImY D¢ ”?”a%qe%cnp‘gfob{%?' ya%el 'n%unosip%%eosz The
term' |sot%€eam’p otern 1 'Sol'at ed %ﬁ tnc}le I's a oL el ©
pol ypept |a®0\_tvt1ndtonmpntwarhoueomﬁf rthasemcmtgirug @n esme@eewptodetqdubw@rom mysirlam,
associ at g4 Wobﬁéf&awﬁl% aﬁn%%?&ﬁla%ta%QH&%%BRQthﬁtohb%hlﬁ%ozgpany it inits
native sta subst ant | free of other proteins fromthe same

speci es; radjoRhappaceytien pip %tltléemesserlbﬁtl AntgPRTie AEHE WeEPBEhols. 28 8B¥ORSE. decur
i N nasur eypddtieSa sPm hUrﬁﬁﬂétichStﬁlhalfant Sofdpesil,a@dring, M@tﬂiﬁ§h§@féa‘@c§n a beta

synt hesi sed i N agl?‘gg d,o%f m di ffgrbent 10f{1§l {Jte cel | om whi ch it
nat ur al | EHpgAHIDA \RFF‘?l R s T e e S N ‘Fr;‘?mé? ol at ed
conponentep1neﬁhmtetﬁremmlogpdorazise(al}ihe 1 endianeding ulegtokinte amkdgpnist.ee of naturally
associ at ed conponents by isolation usi ng protein purification techniques
wel | k“O J]térﬁt@ Abnt i uBﬁ‘r E&E&’ééea'i Ry n@%néﬂﬁc?c{jfoP'ﬁfeﬁtdlga [gfpys3to the
process |P a c mca peCI es, suc% as a

subst ant |canqh§10m rreec . tiggeuerapn gr apeak camarsiag ﬁ@ﬁﬁéwe@ Bglmirgtwaltg pHNMENgy

usi ngo 15peiatcai & 19%t1$ﬁ§1@1aké_21%6n@ﬁfbﬂ'rﬁl&ﬁ§aﬁ’f@'elffeKt’i‘&B’\ﬁnéLﬂlt bh& 18dst ond SR8y The

term"” huma, | L-12" brevi at ed herein as hl as used
her ei n, > QHkes sid %@ﬁéﬁ Sy PR AE 241 OiPEO%"bltYr gf"é‘@“‘psraf‘tﬁ} Ptablswr Wi-gen
presenti ra;gumﬁlty&t raulﬁ:lh:yaw arnayTiesmetibd mphﬁglemlanﬁaﬂe ndludtelvme&ﬁh ksid The

termi ncI ESvcA et [ a 35 kD subuni ) 5). .and
a 40 kD Su uh\fetanﬁougfg m?(?tbare(g %ﬂoﬁralgp%{ lssﬁ%)v(\)nr%aﬁl A "‘8. su1 %‘
bri dge Timshdvbtaarfodherendledewhireinrsaidscongficang edsathacaslnestrapﬂg)lsmy@tt ¢dant'oneThe
ter r rhiL-12),
bRt e s I S
beI ongs tesPHa éantﬂtﬁltﬂont fopical. aasal e gk tfé%l/e@twﬁleﬁﬁwémg% inganasal3s whi ch
shares the | L-12p35 subunit (Niedbala et al. 2007 Eur J Imrunol 37 3021-9).
The recent discovery of IL-35 indicates that there are 25likely to be nore
forms of both the IL-12p40 and IL-12p35 that are yet to be discovered. It
i's Iogical to assume that antlbodles descrlbed |n t he present |nvent|on

a o T b1 . a1 A PN AN



33 [0110] The term"1L-12/23" as used herein, refers to human IL-12 and

| L-23 collectively. [0111] The term "IL-12p40", identicial to "IL-23p40",
and al so weferwadsso sinply as "p40" and "p40 subunit", Pas/AIRew/doerei n,

i ncl udes the 40 kD subunit of the human cytokine IL-12 (p40) and the 40 kD
subunit of the human cytokine IL-23. 5[0112] The term"IL-12p80", and al so
referred to sinply as "p80", as used hezgin, i ncl udes 2 nononeric 40 kD
subunits of the human cytokine IL-12 (p | i nked toget her by a disul phide
bond to forma dineric protein. [0113] The term "IL-12p35", also referred
to si npl yubdermpBond trasdesed. Stﬁhairﬁethbdlﬁdﬂlﬁiﬁﬁeﬁdmlpﬁiﬁe Kcﬂ)nﬁusbuﬁﬂgt pﬁf)r t he human

ki 7 0114].
St oy oq epntliefly PR GGty ecuBb ot e Moo ReR e Bikla e of
t he hunmarnhayeokically dffecd@ ahodrtsf afllasst Ione Q@Rp@mdmr@xotﬁm selonted $iwdh afledsivo
bunits, i |L 12
subuni ts 082 af% g‘NI i é@ hi%‘t: %Htaﬂﬁrhl@ﬁrﬁﬁti 3 rggs%ftbﬂgﬁ Qﬁtn thc 128h3eroifads; &

receptor ereln as are require
hi gh aff |Hrﬁlaenymbtorwarr4§ (YPAID), 2p agplgesis. gRANESHRIIC, arﬁﬁdetlretaigcral weestheHE+d al | y

15char actgfiiosfdcQay ﬁbiﬂceﬁcah' aYlﬁhﬁQoi)MlTBﬁ' Q@ﬂlﬁ;s%h&lca AQoltlevdieAsd 'a\fgg?i&ﬂxr cel | IS
. I mmuno

(Chizzonite 992 J 148 3117-24: Chu
153 128- %f"f‘“g nalika?l %%‘FBM“@ E’gqglaﬁentzt‘??é‘i@éa P %nPté‘gBBﬂs? gtyé‘“ti&%elgr YHEAM Y vi a
t he Tyk2/cdldKizn mdeﬂ&mnpaadumldrﬂﬁm ngathdstved onamtemett, qradntiodyr, (aI FN-y

secretin Pre tl ad Sci 3 2- V\atford
ot ot et bmbiCagflay 3R FRahsRsiely BER ey s aibu b at e fa e o 20
be i Aol wgehti mmrgmmgﬂqm@}nbgn iphogphoppresitvieny eMykR hambreTATG iAo et al .
subun t 5 B &8 e o D i MO o5
r ecept or AZER e Hurgtabokite. rltmm mhFh]éOYeﬁ@%’é@%ﬁ?acﬁﬂtlti»@mtlﬁwaﬂﬁﬂ@Barr esults

i n JAKZ aHtifpRioIPaAl 3 altipoythanél sphasinaicyh a MCOJ symhpadfRaimeic Sa §tBBubAS 1N

25 the | ocalisatlion and har n. of STAT1, STAT4
oo o ar e e B B B i R as E B %%d“?rreﬁﬂe&%rtrrsg. cal
act i ubt y'intabitars @ cheltpiainthing, @fcesrsoltyo, @l dpinapheneot arfaic@l dginesl alprappeytokes, of

the cyto roperties of IL-12 include but are not limted to
bi ndi ng Fh@%fﬁﬁ%§k9@t th L- 12RI 32; induction of IFN-y secretion and

regul ati on of bal ance between antigen- 30 specific T helper type 1 (THL)

and t ype [9010#HThe ignepHer ¢se iclpies piogrse ane tﬂr@lﬁtﬂrltonégmarISIrlgatzlsaﬁtﬁer aRfEb ot
are not ljhdht RektbRe hirﬁﬁ!ttd’ﬂﬁ |a ek 2BkSdd & QErilk hva?&%teﬂl@%ﬂ%féﬁ Wt ¥r at
productrg |nduc%$%' é, duc%ron i nduci ng %% %dgrodu tion, |nducrng
| L-22 pr SRIERICTHCs SRRty e & F‘Ft BIhe EEPLP $8B PR AlPHO) 09 156%5P L Pactesol, o-

di f f @0entcreadl, onlossetesal benval a]raghctlhﬁkﬁlphnagenbm@ﬂmﬁumghlbude,tbeﬁmhcmﬁum

dendrrtrc el,ls, .and,sel.ectively . inducin rol.iferation of nenor ells.
[0118] T ﬁ)trlde s’odmm déQh ]droac%tate d éb,lmeros,alg og i turézg It ere C% in an a%u,eous éﬁluen?

herei n, ioptipesfllyy thlelrttbe tchte:enmtmnatftpr@:nmofs about Anlt ung/cmlyo abmprlﬁt)engtml,or a
pept i de Wik r Qo ﬁgjiﬂg apliagsmoﬁ@hso&}?l?& P/ea%entr@awleégthﬁﬁs pﬁol'ogfcgﬂy?‘%de bfe
dependent fpon t e presence of a particular structu ntigenic
det er m n&Htiehr epi tope) on the chem cal species; for exanple an anti body
recogni ses and binds to a specific protein structure rather than to

pr ot esns [QEI0S] aihk y'nvehflolaﬁlls@-pfdvme@ yit ieSst%ﬂe eitfcls:offrﬁrmﬁ@itﬁlem@r huﬁlan the
resence a D ule contal nl n it unl ab
P s RioR : R Rl i g
Peaett on et e s ER BT ar g R RS Sl e PR iettonetal o
| abel ed Aydphilisdd i@rtrooftdtdaeaamﬂebmdyodj &1thO]nvEhEoIL, epmriaiimt fubthelywhereis sasied
her ei n, I sed of
four pol %gé{t?le%les 5 lgsrs%rE)Pasﬁpé{%ﬂtémeij}%l_&n%tﬁhgteﬂ)eﬁ hﬂgmﬂﬁ u‘é‘?btétrﬁm%?.g@%hhal e,
any fu nctqpéﬁ%ﬂl ¥ flﬁ@lﬁewheremﬁamont%ﬁmw blistgyrpaglerqapaile @flbftlh& pefturedand h

retainps kel Saelehshs, @RiadhAReuR, BB AnfrERlisRal Hibcatink&usTRIpRGH € 1r§!é§§h

nmutant, variant, or derivative 1i5anti po ormats .a kno Int
Non- | i mi tRIRG ORI g al gtec .beﬁcaérsegttréeiré%téadlaﬁférseﬁﬁ Ynztsfrar

ful | -1 engihidstdtivadinid eatlindieayv yombahdnt bfarc iy érdasl 1@tfrarﬁu§&&B1V}b0w$al n
const ant PEgr Ot T aRLRtE AR A Pl Rt Soa M i ML SR
domai ns, s@Mingud-ntanasaCl4BbdeEmeh of irgirdeipivdidalivesy ﬂavm@mmmswed saifl canfainghts a

chai gsvarg, gbﬁert%gh@rtﬂ&&ﬁ%g%% aoﬂt&ev?aerbregst&wa Bfradinbu@ i ts'cgﬂat chain
const ant Ion hai N constant ion is conpri se one

donai n, usmtrammtalrra - VEbGUEHTEB TS IS RRABEY. fila{asien. tontsal W&ﬂbdaglﬁ@hrqceér ons of
hypervariability, termed conplenentarity determ ning regions (CDR),
interspersed with regions that are nore conserved, ternmed framework regions
(FR). Each VH and VL is conposed of three CDRs and 25 four FRs, arranged
fromamno-termnus to carboxy term nus |n the foIIovvr ng order FRl, CDR1,

™~ NN NS ™~ NN NS



WO 2010/ 017598PCT/ AU2009/ 001047 35 enconpassed within the term "antigen-

bi ndi ng portion"” of an antibody include (i) a Fab fragnent, a nonoval ent
fragnent wonsimtirsyg of the VL, VH, CL and CHl donmains; @CIDAROE{@DI4Y 2
fragnent, a bivalent fragment conprising two Fab fragnents |inked by a
disulfide bridge at the hinge region; (iii) a Fd fragment consisting of the
VH and CH1 domains; (iv) a 5 Fv fragmeng consisting of the VL and VH

dormai ns of a single armof an anti body, ?v) a dAb fragnent (Ward et al.
1989 Nature 341 544-6, Wnter et al., PCT publication WD 90/05144 Al herein
i ncor por aueshl byibhefar, ememhsal Whibadined wp tiaseRrAalsiengdrg. vari abl e domai n; and
(vi) an isolated conplenmentarity determ ning region (CDR) Furt her nor e,

al t hough r r r,. by
separ at e [g(glﬁ)gi%{e 19%%][15'1? ]gg plr'ov?desét a&%ﬁg%gloﬁtfgg dnarl’ll gtl%%s%%gg gnt b%dg

synt het i ©f thmkwntmhanombtgeyowﬁem atImeeelhﬁdesgaslcamsnaigtlr@sgfrmt plant @‘rrdant in
uhi ch_theelka gt o\fléxgegtlﬁgﬁl R8berdtfl LALMITRAOHAEA ndRKIS R K AR S

single chain g See e. ird et al Sci e

Hust on etwherem 19 ewrce@ lmmamﬁegsan sell, aplapt geBgr 5 5ot gl salé&eﬁsgﬁnt?gqnenelhau n
antibodi gsa afaelrﬁdtsmd tﬂ&rﬁg&ﬁdn{aﬂlrﬁkﬂ 1LQQPESGAE Jthl RicBw! AehdeBl dMorse, and a
"antigen- b| ﬁ g‘gp%‘% of an anti body. Qther forns of si ngl e 15chain
ant i bodi é]ém abodi es are al so enconpassed. Di abodi es are bival ent,
bi specific antibodies in which VH and VL dormai ns are expressed on a single
pol ypept i[8@107hdihn invsationfirthgr providek et legshate imsthtoddostienting tibleastioowlf-d2/23

pai ring hetkendtha }%%gﬁﬂﬁn%%e%o hO6r SR fRLhe dTUFERY. LR0GH 94t NE
domains to pair Wi th nt ar tnano Sher chal n and cr eat i ng
two afti gempetlﬁem ﬁ@p@rme@utlgeéoep@smomtewp@eng atpeast ape hipding1rgtwin forpeell,

Natl. Ac QfgsueS&’ an 2 09 aﬁé‘n”c‘iﬂ RédiSr sBel ndlulafon, Qreatr&tnt 84 thera%?%d (Bfructure
2:1121- ﬁé uch anti bi ndi ngggortl ons are

(Kont er L AAMBLHETNS § ole  RABGUSEsEHY) Y eang P &EFY 3 %?s@lflsemgaaiaa a’E)BYﬁl ‘4. New
Yor k. 790eq@pone de BN Irdod Bn ﬂﬂﬁﬁﬂe Ee)ated he2Pbutidie TtNaH mtigunist oadytidensiaticlet " as

used her e' nsc{e rel%}riant an fcif ol XBER te?oeldgg Ry -asnilnrll c‘ierugt(NgR'i]S} %.Irlltah ggs1cblarqdl ng
pOI’tIOﬂS 0 hé i nven |0ncl|n ‘O a I nKer po ype e 0
I mruddgl abedthaticcosmsintivg. adosmhpmesthictinkereupahyyselar btd)@kercmmrmerqu ar nore

am no aC'aHu%s% ﬁ*é’%Scoh%o@éﬂo@yanpa%%dlﬁ:estQQfad§ n@lﬂgl {c%1 éajg‘ﬁg trﬁ’ml:fa[”% one or

nore anti i ndi ng portions, Such |inker es are known in
the art (neeéw@algathaeptdu agent, avitanin, g gyigiupy t?éatwb crmwee,oﬁngetld@rreeazt Yy 6444-8) .

[0123] A&nnmwghebuémamc@ﬂﬂﬁﬁtﬂﬂterd@mmtw el eftieoh Qulanthapatythespdidtiht chai n
constant 0 donai n. heavy. chain and |i L Qal n.const ant domai n
amino aci r&%&ﬁe%%?é%m “Rn"ﬁ\/tr‘t“??t“ A% A& aé‘rtﬂmé‘i&’gﬁtﬂ BUD. AN MO RREESEY ©
bel 00 [ Ql2dyththomanndadhoymohaieplacgEntcons taarbtrahemaedep{on madietatamad imyesiatic,

L 5 4 S e AR S AT 0o i o

KTHT CPPCPaR&phageR@VHEH RPKPIKOTRING SRT PENTOW/ VBVSHEDRERK chotic, an anxiolytic, a
FMMVDC:\/:%XE{‘IW@M Kﬁﬁ?z@(&%ﬁﬁ%@@%ﬁiﬁm Ylé%vme an asthma medication, a beta

SNKAL PAP Cﬁl;REPQ\/YT LPPSRDELTK S TCLVKGFYPSDI

5 AVEVEESNGEPERAKIRTplod s tsaeisie kasie BRI SN AEE RISV ORI SLSPGK
[ 01235 Hepmephrighir sahiak e EahpR Ghash apbkide midn dykdkie: MeonAecessi on No:
P01834) TVAAPSVFI FPPSDEQLKSGTASVVCLL NNFYPREAKVQ/\WDNAL QSGNSQ
ESVTEQDS LT1L SKADYEKH Al SP N uman
a2 i dgt Sl Seve MY ISRV G S R S e

@KAAPSWCFEESSEEL@AMKAZ’M&@GMMMW vmmeemvm@scnbes an antibody that
ETTTPSKQ%%YM?%Z ﬁLJ?@%ﬁhﬁ%ﬁ@%’J%@%g}{ﬁ%Wﬁ% a%fy%ékx@yl %&loétéd !

further, an antib or ant ereo art of

| arger i MRIAGANNE C@ﬁt%theéh?l@‘t@ sted- bye anipare precHicaly he@m Hml2p40 but

assogpat Inemtot2ﬁ35a)rqntz3eq>91ynerpredaht ﬁaoehhom%tth@ roN iy QR oSiti o FernAtl fens,
proteins npl.es _of H@R% i IECgoa hesi on nol ecul es i ncl ude use

b *t e S tpRBUIIGS 2t S BG Pt g HISEEY ol ecul o

(Ki priyanov et al. 1995 Hum Anti bodi es Hybridomas 6 93-101) and use of a

20cyst ei 1@1003s ildoes eraboimketrthpepibods iagde & @utrelisd hal 2 pdLy IR whinke thiag t o
ke bi

g‘i 18 47"é * t @ n&){ooﬂﬂ b At%@ﬂ4(§ﬁﬁﬁm(é§fa§é 'IX%H&KEE&%@dém%%%ﬁe bohmﬁb‘?elb

nt| portions ab and ragnents, - can
prepar ed 9 i he |bendarrﬁ ofifbctie i 3gwhishvehlly Hb?lug]tltet@ b |ntﬂsﬂe9éed birighas
papai n or pepsin digestion, respectively, of whole antibodi es. Mreover,
anti bodi es, anti body portions and i nmunoadhesi on nol ecul es can be obt ai ned
usi ng standard 25 reconbi nant DNA techni ques, as described herein. [0128]
An "isol ated anti body", as used herein, is intended to refer to an anti body
that |s substantlally free of other antlbodles haV|ng d|fferent antlgenlc

o o, N o



[0130] The term "reconbi nant human anti body", as used herein, is intended
to include all 10human anti bodies that are prepared, expressed, created or
i sol at ed W9 2omoam8nant nmeans, such as anti bodi es expr ePSEMAUL809091E7
reconmbi nant expression vector transfected into a host cell, antibodies

i solated froma reconbi nant, conbinatorial human anti body library
(Hoogenboom 1997 Trends Bi ot echnol 15 6% 70; Azzazy et al. 2002 din

Bi ochem 35 425- 45; Gavilondo et al. b Bi ot echni ques 29 128-32, 134-6,
138 passi m Hoogenboom et al. 152000 I mmunol Today 21 371-8), anti bodies

i sol at ed ihte@BlieHd a8 temI0/H48. igterface. MDA $i@)het Baboditneht dBAFEBUAS if able bdlHhibit

i nmunogl l.in ge e Tayl et.. al ucl. ej.c id s 20
528708, T bipndEY Ty %6 Bod2 e anbil- 2oniyidio 45250 PGy ifs (haredh 3

pr epar ed,loesipn ebseth, the irgatfad vath pIodratl @dhdyntedesty otinkibitmgehs bindaig dfivol ves
splicing g Vﬁnp&g L rRPgH q@u@r ne sequences to other DNA sequences.
Such reconbi nant unan ant| ave variable and 20 constant regi ons
derived from human g ine | mmnogl obul i n, sequences. In cer

embod? nedf 1] hgheﬁevent@aéﬁsqr@%%m&w thﬁahﬁtﬁitah@thb%dt?@él%ﬁpeb@mf BEtE@lSt 0 in
Vitro nutigsingisik f (101 2pANGNL AR pROIteHL-10R naus%maeoﬁ@ftmmzreﬁm Q3 SPALBNERS | S

d, d. t h f th
05, o USSR USRI e g IS LRGBS L
derived fprannanc stidll fateed biml thubdRRpér Tihd aya@bagd/bf thadoldwise quednded acti@ayisnot

‘ ' . , .
ot un 2l LK i MAHE AR DTRR, O WY S5 L0 SREN LSRN0,
heavyUangontingistto eprapete \ﬁhmgazbthethﬁ egtiﬂtmiys’elqdeml@egctﬁ pod yregonpéef Hs 1aand

constant jf egi H@n&eﬂ&lﬁaﬁ"&ﬁﬁ Jﬂlﬁ@ﬁ&ﬁtcbﬁlrd b%%&bﬁ@yed%%ﬁlsarﬁetﬁm bPRdioRSedade N9
mur i ne heavy and |ig a| n variable reg |g}gwe| nked to 30 human constant

regi ons. '9 &%E8ET efﬁ‘féCX %fr dymerendgecitit 3 utica 8718 Gl PRIEIER! 88Chthi ch
conpri se pheay ympiRdemeghin @di@g ﬁnttbaﬂiealaﬂae db agi iahibxane HNe 2540/ $0bibRaB peci es

but f t CDR i f VH d/
W are 1 dfdiohoft ol FRORIARS sfaf et ORh gt Rivd Biuet et R tRuEn b ROR o
havi 1§ mas amenthgenist aad dedullagimg tieBi- h2Wa2B plthevay e ditermatibod ywhil it preveBS5 or

nmore of :
sequencear e BT TE Dt dtern bR bR c/ I s AR 35T phle o R,
ant i body'in Fespeiss t@ @ PathpeBodialenarhi il cewdpeadse imaeygmanid in thgtsefeshprofile of

vari abl e theg{tPody FULE i@ hidtéednda HRApd %&pem es (e.g., a nouse) but in
which at |east a portl on of the VH and/or L sequence has been altered to
be nore rmine varjable.
sequencedO e Al seeriie findiscuiedhorisatipalETipns SebmgpGrt Y s ttisoty, i n
whi cB0hunperifidaRosenfierdas haretnalftet sedumepbratet hereonb ntefieon déhin ahvedr ddtirtgquences
to replace the correspondi ng non-human CDR sequences. [0134] The terns
"Kabat n i ’ ed

i nter cha;l:gea %houggﬁ?ltq%hg@lﬁ&g%h@ﬂﬁ%%ﬂfchoalrﬁg{l? r?échgsg?%% se %ﬁ‘%‘l’@rt refer
to a systé@mbmsenmen@h@lswhes FOMPrves o U eampiies, » arﬂéb%n@er%@d womwly i e.

hyper var iggdin@lsfoR P a Qtabre 1R N Qr ek dr RS dW etemeﬁtstoh EntERAY Yutddd el ght
chain variable r |on of an antibody, or a? ant i bi ndi ng portion

t hereof ( B%PHQ ﬁﬂmﬁﬁﬁr N‘t%eAeé&rogBP qlspres ?r YUCHEHRY Kabat, E. A , et
al . (1991) Sequences of Proteins of |Inmunol ogical Interest, Fi fth Edi ti on,
U. S. 2Depd010#gntlt ioto bicahdelnstaoibithuumiess Serevw e indiddkdd, Bielréseat ineentio. is Ad:- 3242).
For the riaRbe, Legi t . I e om
i no- aciiiogdS opiiie Bk BRte b Ay RIMASRIEHARE LR LRMIT S

f or CDR2 likars saeh mey aeiyd positions 95 to 102 for CDR3. For the | i ght chain
variabl e region, the hypervariable region ranges fromam no acid positions

24 to 34 [pnys) Cmﬁust%@nﬂfédaﬁdtdasﬂi%@d i t%@%ul%@cttsﬁeéﬁcaft@ﬁ t@%%gul@f‘ﬂ)rﬁl e "@fp" d

positions 89 tp. 9 Cﬂ:)m used e ter ept or"
and accéﬁgo‘iheaﬁlfﬁlbiﬁ@}i}’ra ot ‘t“?]“JestSh]é‘3 %ﬁ?t%&ttﬁﬁtsﬁl%%t %P?Waﬁ?ﬁh‘éseg‘ﬂence
providdi ngxampenetdemng tat'a'l 1ﬁalsﬁes890§?{mglahs lveR st tvB509 mate; kﬁ%hc&t@‘ymn'aiﬁlcltudas'st 20

95% at | east1 98% I 100% of th m.no ..%Cl. gguence ne .or nore of the
a single as S tWO Or more, re rence ot 1ncfu S asineglie as WC A8 tWP or motr
f ramewor K “regi on one enbodi nent's, erm "aeceptor er 0 the

ant i body aadrsnﬁ)rdm d or nucI ei ¢ acid sequence providing or encodi ng t he
constant region(s). In yet another enbodinent, the term"acceptor"” refers
to the anpigeydyrnamhe: p%ﬁlpg @de" Y eb& IFerélﬁ'Ef&@%%@%lﬁﬁ&i@dﬂhﬁ%f%mﬁ’&&&@é ng
one or nore of the frarrework regl ons and the constant region(s). In a
25specific enbodi nent, the term"acceptor"” refers to a human anti body am no
acid or nucleic acid sequence that provides or encodes at |east 80%
preferably, at |east 85% at |east 90% at |east 95% at |east 98% or 100%
of the am no aC| d ‘sequences of one or nore of the frarrework reg| ons. In

R T B e . g,



15 nonet hel ess overlap wth the Kabat CDRs, although they may be shortened
or lengthened in |light of prediction or experinental findings that

parti cul avoresyvdu®s or groups of residues or even entir @CTRARROTNONBT
significantly inpact antigen binding. The nmethods used herein may utilise
CDRs defined according to any of these systens, although preferred

enbodi nents use Kabat or Chothia defineg 20[ 0136] As used herein, the

term "canonical " residue refers to a restdue in a CDR or framework that
defines a particular canonical CDR structure as defined by Chothia et al

( Chlot hi a Taederbss' beﬁt&%‘? add NﬁbteBi"the ukd é@t@ﬁchiﬁgea@?@hﬁ% the @érnﬂ;bolyﬁe@ﬂae dndvol

Bi ol 227 ar. NCof por at e rein el erence. Accarding to
Chot hi a dlogrier g PFmaic oh PERE G2 e iieln Yol iR o FRpBirEE HDE o
nearly i darﬁqudaylrotpmp,tprd@rbfaag(mmﬁeandqmiypepam amdogilies pf 4 progie stqudah. ver si ty
at the | E@&ﬁ ch canoni cal structure specifies
prlnarlli%gbe %g%?ﬁhgng ngn?§$3|on angles for a contiguous segnent
of am_no acid reS| dues formng a |oop. [0137] As used herein, the terns
dono? A0 g ke terantispheed profein e?r tl%?l%tﬁi aﬂw%@ PrRGVPEIMY RohPestidaik
CDRs. | n b3 vt &ivitsestic@TBourR Yl defiiRiodQn a6t RfIciddarhyith saatafhu@rbtssdttmﬂ 30 from

a speC|es differe t fromthe i bod rom wor Kk r.egi.ons are
bt a1 ned COPPORFTGRA! SFATPHE & S LR bl R A Sl e By Proent o
donor anhé pocyspecief; ey sxpressad ypa eelhﬁnmm chfferebomecps ;ariddengpt@aenrgn natre

S
oS he s JHF Al OB GO L STENRLS bR RBRNER LA o,
exactlOdeffiom thegall dfonawhtoR iseafuely erigiaateh &vill be eisptiaied d o igh fateplby associated

35syste m%ombbﬁ'erﬁ@ @fo)ﬂ@%u?fna? afsO BRBYRIkeSRE ét@ﬁt?a@ly' f?ee%‘f %ﬁﬁ;atll socmted
cor r espondi ngl y erent i nterpretatjons. CDRs and

-L3 of | |CQWP°‘&%§ W 15Ak3tieisine Protem pusifigation \ﬂ@@@‘i%/"(?ilﬂﬁ@éﬂﬁeitﬁlm%é@mo 1047
40 H3 of theauycosBahg)asalsedhelein, tiferk iethe pacsewdstkeid@in@nschemidah peciegduck hai n

and t he heavy, ch t r ns (ER1,, FR2, FR3 an R4) on each
R S R S e e e R N AR R
and HER3, pactdinPDRBIcitaivieedmidiRs watidknbRa.in Wetdrout speci fying the particul ar
sub-regions as FR1, FR2, FR3 or FR4, a framework region, 5as referred by
others, r6QygFS %E%eM%uﬁﬁHﬁLﬂ%d (ﬁB%e&MtE@h&eﬁlha% h‘I@rlba&ll‘E Iﬁ%sotﬁe@he@lns' ngl e,

naturaIIy occurrlng I rmunogl obul'i n chai n. used herein, represents

one of tAladpsp rCé‘EﬁkHt?sthataﬁéPCFq%d P%@ﬁ%@éﬁt%ltlg%pr@ﬁe%géelét SUFhéSfour
sub-r egi @shoe MRS tnhdckdihAGestantifRABNRY dellk EDheOBrm (R LR} aﬁétektﬁﬁﬂeﬁ@pl@td"m t he

| munog) GOUPTN" & dcidtt s antons ) T YRG0 s E i hPodped msetner

undeg@onevitthediseifide atidgn The deesslimédt ploesdd s I'Bﬁmgé nebd <" p‘7@a1rotang ehenterrand

R A L O

Med Bi ol pmreﬂélmanda@r@cmbmh@ %ﬁ%ﬁ@@g‘@ﬁloéﬁ dlbrli’el@l%s\t@ﬂ fauidy efrbodi rrent S

of the prgsaAikinUERENQR r&tﬂ%ﬁ bélfl ? m.3H ew{li%ﬁ Qﬂd}b% fhe ﬁLIIIZﬁT%S Qﬁfu%ﬂt'(ﬂfedbala et
han mature antih enes to conserve

15anti bod ¥gﬁ8nes are nore E% g
essent i all 2R AGUEE fAMeBYntle [<hr The igrey db%ﬁaY%PEHr 3¢ indigates; thafithergam s i n
t he gpec IlﬁSLy th @e @fore &ﬁrﬁls|df ibsihyth& 0L_-hep4ea@dni B4 5 asat hfeoyst & lﬁ@dl@(tdjfﬂreﬂoﬂ ice

mhen use eutically.in.that As use erein term
"oy oSS Pt T afubtid bR b R o s o P PR B B

have nnr@nmnpacdpmMrnmwmmnum&mmgnsmeﬁtEﬂ@pMy and/or affinity of an antlbody,

in 20particular a humani sed anti body. A key residue includes, but is not
imted §grognerer rm)rh%n‘fé L8 (o R 0 heor@inl S HIEUS, SMRLod)S0 asatfttaﬁa@tn to a

CDR, a potent|a ? cosylation site (can be eit %> cosyl ation

site), alpaydespdg ea%meac PERIAR GEOEAR ABIOBZIHE 19 mf@méx@t e swich e %/:méiuaﬁtlt gen, a

resi doe ¢apaMes imiudifd BI-2Z hhdDL-27 {Trieh(dRet a8 2088 ORh@alty rt%kt@hw TH t&@ht act

resi due be en heavy chai n variabl.e region and |i ght

Fogi on. NI AR e PhaciePRptsin SRR S8y D rad PRl BHIR B E egi on

t hat oveﬂin&attolgetﬂmewnh t hiesuindet Yridae dBd taimh ihmmamt[La3 \éHntkoded to 16E1|aale and the
Kabat def KISt v d herein,
the term' Sﬁgﬁﬁgg%n ﬁf%%é@hﬂf %h%ﬁ?% é&%ﬁ%ﬁ% §P%Q%§Q&§§??¢%§|ve
anal og orexpiesgerenethoder eof whi ch |nnunospe0|f|cally binds to an anti gen of
i nterest and which conprises a framework (FR) region having substantially
the am no acid 30 sequence of a human anti body and a conpl enentarity
determ ning region (CDR) having substantially the am no acid sequence of a
non- human anti body. As used herein, the term"substantially" in the context
of a CDRrefers to a CDR having an am no aci d sequence at |east 80%
preferably at Ieast 8596 at Ieast 9096 at Ieast 9596 at | east 98% or at

o, ~N\N 7 b o . o - Y o . L T Y Ny



[0141] The humani sed anti body can be selected fromany cl ass of

i mmunogl obulins, including IgM 1gG I1gD, 1gA and IgE, and any isotype,

i ncl udi ngweizbteoursoi mtation 1gd@, 1g&, 1gG and | g&4. PChatvanieed

anti body may conprise sequences fromnore than one 15cl ass or isotype, and
particul ar constant domains nmay be selected to optim se desired effector
functions using techni ques wel | - known ig3the art. [0142] The framework and
CDR regi ons of a humani sed anti body need not correspond precisely to the
parental sequences, e.g., the donor antibody CDR or the consensus franework
may be mioBEENIThe derby TBLIR323 tad tuis@hertiR S@Fdrs ehundgy 10r 1 DadElli-2hcslfechiell east
one am no acid 20 residue so that the CDR or franmework residue at that site
does not rhe t Q! 0 e c NSUS . v 40

f I amewor llﬁﬂlln %@18 e(ri%gl& 1%:%?101%&% rIL%E{)h(? gr%{déﬂ }e}t'?,'rredot n?ﬁ%safl p4n00t be
ext ensi vand Usfuhmbymt’étas us'aiﬁteream%lclpdeftbfr 4bklp sabutlitefsthe BBYRN mipleinprﬂeﬂér ably
at |east ( an lqanéﬂﬁimaﬁ st Murfin dy8@gke 236 0f the humani sed anti body

resi dues correspond to those of the parental FR and CDR sequences As

used her term 25" cons us framework” refers to the frane

region i ﬁbfm JG6 saiire UG- 12RAtin a8 Bors fArrekipranely. aSAggQrs@eu%té#léreﬁl 1} \édetsérm
' consens usoniofEio A kebsbuRits etie ht@an tpbRing LA 2t(p40)IRlbe npethtobyedistIphidet he
nost fre%uen% ks)ucrrri ng E\m no acids (or nucleotides) in a famly of
related PG %I"B S BHUEAces (See e.g., Wnnaker, From Genes to O ones,

Ver | agsgesel | schaft, Winheim Germany 1987). In a fani | y of

i munog| &QUIS]n&hemh“IBOlQpé@’f taisorreﬁerred hesimphs@nipds”. se qeshivecinsindodepthed by

the am ngs3gy glb%ﬁﬁ%ffﬁe%dﬁﬂ%gltoﬁ(flﬁg%nfi %{ﬁ@f afd@taposition in the famly. If

tvvo am no aci ds occur equall frequent elther can be included in the

onsensu uence. As used ,nerel n, "Vernier' ne refers subse
f r ametor Eﬂflé@ diederpndL- %%&99aa}se§tfeeeﬁzt%tlmt~>t Yy éﬂﬁn&s tl?fiﬁieh@tr‘t}ﬂemtlﬁéesfélt

antigen ds kiestuhbedthehumeaicgtaRinedi 231992 J Mol Biol 224 487-99. Vernier
zone residues forma | ayer underlying the CDRs 35 and may i npact on the

t t th ff t
3010/ 017488/ RoS0oR g 1 biedyor Ao QLR e 1 2 seseppppbena 1
"neut r al ius¢dhlgreinad -d 2RE 1 remdtIkal2 ngtpt@‘r’pem‘ 2, hises} lngeioals IhdﬂRW- tyotlybf which
cyt oki ne yhep,aRy R nﬁoa@ﬂm%pﬁﬁﬂlfn ?‘h]L M2Qh@g%n£1hﬁg Cpfioki- T?R &AP ?ﬁlﬁﬁl@}bl y a

neutralising antib neutral I sl ng ose | L-12

and/ éP 1 QfBCtP%CGI ansPHA-aeHated brntﬂlrwbtasta aari Hr égtcgaate%ftﬁ Gxﬁllﬁ W@rzqmwfsz aland/ or
I L-23. Prieben adhyanbhetsmauyral Caine Antdongdynnhined$s3 L28136)5m¢us<3hotvhm%$nand

reduces I oqi cal J ctiv | east out
reduoes oo Ogusahlc AR, O hrt 2tk o Sidd DAt Lestgpout
t he reducitorwmra Bifl mtiovol @BNeadec@ahgMiPraskoket a. E9Acdkbadatitiend Sei Bt AB3dy

speci T cglihy, bi Wg@ {)J‘eei 2EY0RK 1A n!)lrﬁ]e\bﬁ(p £ d@é)can'?%tgﬁlo@is%ﬁlce%%% | ol 87

I L-12 and/or IL eutra I'sin assesse measuri ng
one &f rr@rsen\rqlmﬁddamgm@llmg bt/tphsm)harbdrtmg TlﬁmdﬁT&%GZ@alet alkctd PVl & élfdlélhlemknown
in the 10abt07495 exanpl e inhibition of human phytohemaggl utinin bl ast
proliferation in a in-vitro IL- 12 PHA assay or inhibition of receptor

bi nding i h 12 receptor bindi.ng assa e | e 0144 The
term - actP Uy TR L ABEOAL: Do G Ao SRS D nCARRY Whch 1 prtseh i the
speci fi ciILyllzafd‘oinqﬂcw and tl&rILa:tﬁnequﬂM fied herei@nd IIg23R. Theren@x@gdiipdne of HR23R
anti - L- 102 IE%I rtes q% 1n 5‘&%(2 aupolgﬁos[?%a );zrllaqlzolﬁ a%?l )P%Q{ﬁh%?ﬁatlon or}qf_‘%?)# ?gls re%ultb 1n

neutral i SPng

whos@&3Sbi lngaltset1¢ILaIma>honphcbylason hieSDA DB .ogiverdl asefek AT 1S A0F4 andISTRTS e. g

i nhi bi ti gp,f,REHA Bh@si B}qﬁgﬁélfl%g%@@%g))" i nhibition of receptor binding in
a human I'L-12 receptor Ing assay, or an in vitro IL-12 PHA assay.
[0145] Thﬁlrter m."epi.tope” includes any pol yPeptl de determ nant capabl e of
speci fi c [BHTdi ngioderied aghivitymas Mo hsseini istest torllighsreptdigigeisal properties @fdht
enbodi mery&kirepPBiodkpgcd @E(ﬁfeﬁle@ DAYIS- 12 Aedludteb 1t AR allrrhteda@ binwﬁlgsmr o 205

or ot 1 ogor B TRLRaR SR o Bnbd arerelit e ARG SofsBaty By E“t?gse% oyt
di nedsi omp¢c1f3¢ T uetpar eipe dHAnBcandrtyst 2 €642) aymplmcyepdﬁqugt:catp@pgetes of IL-23
charact erj, cﬁﬁdeclﬁlt af%'ho‘%lﬁh g% bihdthe 1891 ndgaﬁ] IE%RQ&Q %@gﬁFN 3/ eﬁ? ‘f.’io y an

ant i body n certain iments,” an a t| IS sa

bi nd an achg@dLmWeWOﬂtctmeméueng ﬂa'l2ll3tbr<?®é6@1h|1%<e§lflgt1§ Faprgevctipnt Tgb%wceilln a
conplex m xture of proteins and/or macronol ecul es. [0146] The present

i nvention also provides an antibody that inhibits IL-12/23 activity in
antigen presenting cells (APCs), such as but not limted to, macrophages,
m croglia, nesangial phagocytes, synovial A cells, stemcell precursors,
Langerhans ceIIs Kupffer ceIIs 30dendr|t|c ceIIs B ceIIs and t he I|ke

A N~ oy _I:.:.:_,__,_‘. L, L 1




t hereof, including therapeutic conpositions, nmethods and devices. [0148]
The anti bodi es that can be used in the invention are optionally

char act erweediong7i98ei r ability to treat patients for exremdadoEéoimds with
good to excellent alleviation of synptonms and |ow toxicity. Low

i rmunogenicity and/or high affinity, as well as other suitable
10properties, may contribute to the the gpeutic results achi eved. "Low

i mrunogenicity"” is defined herein as rai'sing significant HAHA, HACA or HANVA
responses in less than about 75% or preferably | ess than about 50% of the
pati ent s diffgattedioandd acfmraahg 't}re:gmhgan piek¢rgimgifindtidas phddndritic telgated (1 ess

t han about, 300 100 nmeasured with a double

0
ant1 gon cHsonety MfERBR TP bt B b 500 ancer 344 1125- 7).
15[ 0149] The i sol ated nucleic acids of the present invention can be used
for prodl@ti8dn Thf tearms|"spesificdriediagt oopscifidallydpimding "o as wsd hiefeirg dn vederengst to
thereof, tl‘ﬁé"i!n?é?adﬁ%ﬁ olPﬁn Hﬁ‘tﬁg)dz] a?ro@éﬁ'l lor at eﬁé&kewuﬂBg%nﬁrchérﬂicﬁﬁé\})eéleg'%ééﬂ' ng

manmal s and humans), to nod trea [l evi ate ent the
i nci déncéhathe igferaciign iedepradeny HpRrothg Persencstof |aé>&§ttcu1%étm<ﬂurfze§n angptiganio 3

condi ti Orletel@kR0] orpabped JMBhOSHENGAL sEEITH fc&%xa@lmenarsmwoag rétdgikdsemti ve

anmount of onposi.tion or a euti cal n conpr,i si

enst ondilhft oty st Fgisets FieBe SO itk at - Bufibosy Sugdeife

or gan, atomnglitope "pattheptesdnge nfe choddcukuhtamidg bgitdpe (drifeat wdabeled A), in a

al | evi at| w (€ , C i .
The ot ecfityeR LGl O ACEHEh: BRiddy NITHBER: P Bl Dr o RV BRNR® e,
si ngll@ orto thelantipddy. adni ni stration, or to achieve a serum concentration of
0.01-5000 [tg/ L serum concentration per single or multiple

25admi ni 5[011@]' Qe tém '%ﬂMb&fyf e&stds}é&hél@ﬁhg@rdaﬂ W@feﬂ@totaﬁi%ﬁhﬁ\mog%bﬁl )and
det er m ned us ? kno t hod scri be her n or kn h&

rel evant ele BHéa YQEPtfq‘? aigs WO EW ) ghgins @ t‘f"P_ subuni t
can be r ahsies oagay ﬁﬁicuanml aippmept; futnt,| vamnidmo gedsrivatioi thgesof, whiclhreasing el at ed
| L-12p40 essentléli ope blnéﬁégea?ur {gr{ ésrjlgl% lle %uchrr]neurtae}ﬁ a(r P lo}‘l gﬁ'&r?\gdthX nthetic

nol ecul es, SuehHP tic eparatlon i nmrunogeni ¢
anti déns aahbbdycfnrmfht@ alal kngmmni 1bdmtyarp MNoddlonitiog eudmdmenpmﬂ\@hlnbdreubsqu@sedny
sui t abl e tLgGhni que. A variety of nmethods have been described (see e.g.,
Kohl er et al. 1975 Nature 256 495-7 and Kohler et al. 1976 Eur J I munol
6511-9; gfre et al 1977 Nature 266 550-2; Koprowski et al Pat .
No. 4, 1720K294. Iy fyll{gnefh angihadyseaghhravy shain is qunpigeArt ?B%?mwélam/xaea@sr atory
g/gng?l) , r@ébﬁégra;ﬁbfdv([)kg%d/'lgdgﬁgras Eathor @tQ’IHb éa:lrj@@hda\@pdhaﬁgcdﬂatraboﬂeglonvﬁle heavy

1 17598P AU 1047 44 rren
ol gy, 2hin contytt deston & ceiibrite O dise SR EPERTONE G Cpa e Y ofifin 1y
Eds. 20J okmmWﬂs@yof& 180w shaiNewridtde tegiad. (¥bhreGhggthereinds LCVBIA-\00BY)a, lighaich of
which is cﬁ@h'c{)ﬁ%‘dnt rér%gﬁ pﬁlreeht ‘ﬁg ﬁlﬁa‘l{ (%ﬂgtam/ egﬁ)f QF gﬁ‘ﬁ rise %'fl@‘hl)ﬁ‘lam Fﬂy'ﬁlé dona

& sui tabl al Scel .

is produ 3/ usi e | mort - arrye oma cel
| i ne suchViand Nliregigns ean hepfuitber subdivigsd igro r%@gm@fmgvamltw\sﬂm%z AE- 1,

L.5, >24 ; M_A 144,
iy %/101 ﬁ%}&@%ﬁ@@y @é%rén&%% re Sns j\/lﬁilfers edSwith redishs IR ard A8

Nl H 373, HL-
144, NAMKPRAGR'S r\rém%si ﬂmwﬂ%rﬁgwrlf Q@) ach, ﬁfscﬁ?ﬁw%%f t M

t her aof , four FRy ag@lded dfont wslmneaginbs derartwag-ttimened ihahe fadlowainy ordthER1,

sui t abl e n At

oo 111 oG £ COR I RE kR 2P Bhyno BB utec I FLER Biias 5t e
her ei n bylg®eligs QMeI)gDMIgAn aahigﬁﬁodyssw@ddg@hglgéi@l T} 351@@4 @g%l apd{gAdtor
limted %ﬁbd,§0|ated or cloned spleen cells, or any other cells expressing
heavy or [1ght chain constant, variable, framework or CDR sequences, either
as endogepous or heterol ogous nucleic acid, as reconbinant or endogenous,
viral, baltddi dihe tgmyantiepy jrdingdpmain® QFpHitigen Rindingspartion” of alnPB‘?Fg f$ sh,
ManmmaDi ansed K6t ref@gt iR, orQMer Erag@eads of ahehodd or protétatieat r@sikaky il to

nRNa, RO e ol Dt B RRePA g RyBFERr B8 eand (e

| i ke or dwmyctioondamantitmdytche bepérfor8ed bydragmenfugulfell;lergtipajbodpdSucdl | i gan,

| munol o r r

ot or onoghtp BB o RRAR: By S1so TETRREALE, Y el BBl et b T

per i pher apedifiesdla b@l%dlng)mﬂ@r%mfe differeriang gans elpxasmplespfghngiogl &8gmedts hunans or
ot her suitable animals that have been inmunised with the antigen of
interest. Any other suitable host cell can also be used for expressing

het er ol ogous or endogenous nucl eic acid encoding an anti body, specified
fragment or variant thereof, of the present invention. The fused cells
(hybridomas) or reconbinant cells can be isolated using selective culture



herein. Such techni ques, include, but are not |limted to, ribosone display
(Hanes et al. 1997 Proc Natl Acad Sci U S A 94 4937-42; Hanes et al. 1998
Proc Nat Iwpcat/@ei9sU S A 95 14130- 5); single cell antilpomaRr@dotisng
technol ogies (e.g., selected |ynphocyte antibody nethod ("SLAM') U.S. Pat.
No. 5,627,052, Wen et al. 1987 Eur J |Inmunol 17 887-92; Babcook et al.
151996 Proc Natl Acad Sci U S A 93 7843; g gel mcrodroplet and fl ow
cytormetry (Powell et al. 1990 Bi ot echnof gy (NY) 8 333-7); One Cell
Systens, Canbridge, Mass.; (Gray et al. 1995 J I munol Methods 182 155-63;
E(e nney bEteE&impafb Qﬁﬁrﬁﬁlﬁ tigctenn :” ﬁlg},ge(ll\blhféhné:ﬁ)oﬂ’tﬁ)?l 90)n amditoaly |1nc3t&}ed@)tai Bdb

St eenbakkers et a 994. Mb i ol on t, a Qgr ess
bi ot ech. Tgming b oy Ep b OisTaR of heifior Volork Sra A e Bs: BB ebacck,
ed., El sdvaker fz@ﬁmne ndevakerts fiagnenscaBpyisingAmst kb deagmeNest L nded apd sliplfds) |,

each of WD od o GGl & (76 QTR gatsggnﬂg BY e RERREEN ohirdl For 11

Vi VO use O ant| erable to use c rc

humanpzedv f&grrwahaqnsssﬁflg pbthead. amd Vi dashaies efrit singlergrn of an wsibedy &)iaiAthi ch
di ff er entfrap@ichi OMgdek af NO8RRNLIUROTY RM4es AR THMEH af FHaT ghﬁlfc@ﬁ@mw(a 9D/B I 44

speci es, ch.as anti bodi es havi 25 variable re rived fra

muri ne g@lfecblh%ﬂco’é’ﬁﬁt reﬁ‘?{ancé?g‘ﬂ?iﬁlhc‘?fﬁ%ﬁéélsgﬁiﬂ {;J B]Srf’s%tmé‘h‘t aP@éYlg%\r?
Met hods fmﬂat@d oghiglemgntatityndetérmiging rdddah EDRY. Fukhawioré ralthda%hahé twdeemaing. ,
Morri son 9

a6, oo My fadghert 260 oL apd e PR it eebl DS v i, (v

i nvendi omecoardnans sfeciods rbypar smthetic ﬂngk@rhbatrmtalblosj@emfto:b@trmeeielaﬂ\a@mgimotem e

de-i munizggd 1@%&&%‘%ﬁé%&nﬁa&Hfﬁé’$§ns§ﬁ 816 M%hb@&lérﬁ%l&ru@éittﬁ%ﬁé 418 le
nmet hods descr | i tent Publication Nos 09833

2000/ 343 f#amfﬂdS%)g@?ﬂs?QY%“d ftcﬁislaSS/&ﬁWﬁ%?4?aﬂ%3r6aféwtﬁ>rh%t|%lidle‘?&S\Jﬁr%N At t he

scope of Adag ScnVeNAisarFsi7n-gay. dﬁbhtsmgmdhhmgﬁbbdﬁes are alsoummgerbbc and
Jntr|n5|c"to nouse,.or ot.

allergic onse n

S5ant L bodn SIS WS L Rire eBP OB 8F pRLaEy o OHPat SUBR TPie of single
adm nb st ehaid aatibodiex sweh,as idsabodes ZﬁJdDdd)éhZBﬁ@E!@E'd AR 004 Bid dled 6 bispecific
"veneer| '39%1130(11&%%&1{151] \Y ‘aevfﬂorﬂgﬁlkg s§JdeJ >a &f?%lE gﬁa@ eﬁt?cf‘etéhz{% but

repl acene framewor K reglon resi ves? ron1 Se heavy

or |i ght ushgiadinkar thabils ¢oq ggitda allpwHohparaRe betapende kwe égm@msw@sﬂimwse in

order to cHéﬁ%Wth%b? féi‘é‘ﬁh%%@@érﬁalﬁpio%&&l Witl Qéiﬁbl'eﬁieﬁﬁr;aﬂbrﬁﬁhé Sefobienehfigasd t €
whi ch retains substantially al the native franmework re%}ﬂtn fol di ng

structuréreaﬁ%ﬁ‘@%ﬁﬁltﬁij‘nté‘%ﬁ%?ﬂﬂt?ééseﬁreé daddgeroh- e dRdeFEeaititingcthac! t he
| i gand- biUBA pQ:cahabads; oljslt, IR, ef alan oamtSigetrd1dR ng 133)t Sudr rtided ebintihed

primari t he structure relatlvegjl he heav d I'ight
Pt coetis M Eehhitls %ﬁﬂ?ﬂ%ﬂ%ﬂ&% B AP RRly RSB e
ant i gen- bipndgergV etrec NewcY erk. ¢dnphelSpiNes-erl-dd3ih5a humanl zed anti body only
wherein the CDR structures, their interaction with each other, and their

I nteract ' ng‘ t"[lﬂettéhen ' aﬁﬁf‘)ocgrf cotngt?ucv crlselgs'e&) ﬂer]:gfjl@f’@?é {55 ?Jl ﬁﬁ@t:&ﬁlhﬂsmg one

mai nt ai ned USIH% veneeri ng tech ni ques, exterior

accessi b|0é}n0|r%n%% wdﬂw%ﬁom%ﬁ%wenw linked t@a Flé]é‘?ﬂﬂogypéﬁ%féﬁﬁfta@r ed by the
i nMung syshRbeldbelisedeht &&hadnrlﬁak@qﬁ)dy ﬁdTbsh:@Hﬁ)ﬁséﬁﬁcb guasrel MniRb avibde a

hybrid nol e uIe that co ei t her nmunogeni c,

Cubst ant FERT RS T rRoREHPESs e iched S pE s fperfsa%}lg%@ng%%&@rt&mt he
pr esent |Stnv1ehhkﬂrpo£ylpsp)t1®staeamisll koovuimethe 2gdsearetd. Hdllige2 et 41- PB31FanNabdodi es.
By ' hurrarMczag%C USS A%e&g{g% forms of anti-IL-12/1L-23 anti bodi es that
contain mnrmal sequence %rl ved from non-human i munogl obul i n sequences.
For the nost part, humani zed anti bodi es are human i mmunogl obul i ns

(reci pi en®123)t iAsoaymunoglakiiie sonsait domsintretsss b agesy oalighilshaincenitar (al so

knowgpas deRia. BBOhALGthEa EERIThAY Néht l’cﬁﬂh @Bnnt @BRhinCfmih B Bcid @6 Rin8E L ardr €
repl aced bﬁwr esidues froma hygeer vari ab) e region of a non-human species

20( donor k& P%H&?)a“s‘l?ér?x%l’%ﬁ JePESENted Al or nonhuman primate havi ng
the desired specificity, affinity, and capaci ty. [ 0158] Hunmani zed

anti bodi ¢8124]t Humdnlteasy dpén Ighdosubitabhmif Er dasetivas theeofrikhDABI of the

pr esent or exanple, have binding characteristics simlar to
t hose exhpwég{l qg?/rfﬁ%? umani zed anti bodi es, such as, for exanple the
PMA204 nonocl onal anti bod{ descri bed 25her ei n. K/l{b0159 Humani zati on can be
essenti al | y pedfOeBDVEPLORSAESTRE A NBECHYV KR XEFBEPYAY SYON S K&V T ones
(1986); Riechmann (1988); Verhoeyen (1988)), by substituting rodent or

nmut ant rodent CDRs or CDR sequences for the correspondi ng sequences of a
human anti body. 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 hunani zed using a

varl ety of technl ques known in the art |ncI ud| ng, for exarrpl e, CDR-grafting

=1 NSNS AN VAN A AN PNPN S .Y Y.



i munogenicity. By enphasi zing the structural honol ogi es between donor and
acceptor CDRs, this approach al so has enhanced potential for affinity

ret enti orwO[20088f598ur t her rore, hunmani zed anti bodi es nmay PCOMIRI®®IESI dues
that are not found in the recipient antibody or in the donor anti body.
These nodifications are made to further refine 15anti body perfornmance
(e.g., to obtain desired affinity). In gﬁneral t he humani zed anti body w ||
conprise substantially all of at |east and typically two, variable
domains, in which all or substantially all of the hypervariable regions
correspond to HPASH @$SGLYSNSHVNEYASSSLGIE) DYION VNAIKP SN TK UDKKWEPKSCDal | y

201 0164] The' navkl SR EACT Doty ToptRERr IOk FPERECEAN Sep i

portion of an IFENWNYPOGBEVHNABHEKPRIEQENSOHRMAEYYLTYpHLD WL NGISE Y KICKV

h |
(1588). "and_ br enkAEs f‘ﬁ%‘?ﬁ@@ﬁ?@@%ﬁﬁ%%@agm
i ncl ude anti bodi¥BW REN B¢ B ]P§DG§§ELYI$M%\H3K§RX‘6@QW%Y bl e

domai n has beempAbgNHYIGKRISESLSPEKCOr r espondi ng sequence froma non-
25human species. In practice, humanized antibodies are typically human

ant i bodi ich.s resid Si one .fr esi dues
ore sunstP AN edsgh BT s g o Bt SR M AFS5unt REPRI co. * See.
for exanple, U S Pat. Nos. 5,225,539; 5,585,089; 5,693, 761; 5,693, 762

5, 859, 205. See TN&APSNBIFP{P@DEMSGTASG’MNHHHPRM‘%QW&ﬁENMSGNSQ on
No. WD 2001/ 27 '1")’1(}?5 r@gg}, ROy We g qslgd ng
30 hunani zed a%gﬁ% egKﬁggﬁﬁgssg%$g§e ?rnrty %’r a1%§§§é§g?3?%ed
antiden are di $f osed. [0165] Human antibodi es can be made by a variety of
met hods known in the art including phage display nethods descri bed above

usi ng ant[omqy Hunihdidh€shaAe linyeid coh amtiidiam (1ieNTRI Akdekdith NedP@rsags. See
al so, U S. Pat. Nos. 4,444,887 and 4,716,111; and PCT publications WO

2010/ 017508pCTIkIRo0Bs YOEE 8 S ARV S BEARELMA VRapESh VI

Conpl et el y humddTTAMSKEZEN N K Yk Y L2 BignQ W< AHR 8 S LB TG O pE KA IBEEC
generated using a technique referred to as "guided selection.” In this
approach a sel ected non-human nonocl onal antibody, e.g., a nouse antibody,
is used to uide the selectjon of a conpletely 5Shuman anti body recogni zing

t he dane [ opéllfyelgernsantibodgyy ant{ge&@mdlwmﬁmaﬂrer%ma&e@&ﬁ oAldy e
produced itsiudgadHesios &ﬁﬂé&ll@Ekbrﬁi%ﬁfby%V@l@nt&i’r%ohéﬁi@%bhs@o&ﬁﬂ&?‘(ﬁﬁﬁ@ shti@dy or

functional .en eno munogl obul i n but hunan
ool Bt HERGL ik AR B dar dhd et e AHER VA R R B i
i nmunogl dlaunnadierien cmmmju@seﬁclurmjusb@f ithet stieptacriih candepidrytoanalieya teoambidgous

10 ecom%lfk%l'o?e@ufe’lk? rgl&yé@eteﬂb@é% ’Hugn %\%%ﬁbc%@% h§bn&lr££sré‘§§ hg@'a%d utsé‘S’ fuman

vari abl e region diver ntro uced

into 29{Du§§5télﬁb rcgs@iﬂeca grager @eptlda'; ang adHeHrmireh pely tsrrémhrmam m@fa\byvaéﬁm and ght

chain ge®ﬁ§nwhﬁ%ﬁ§k E@ﬁnﬁ@n&yéhyH@@M@ﬁdﬁﬁﬁﬁn&?@h@@&ﬁgg)%@ﬁb&hﬂﬁﬂﬁbﬁﬁmﬂ%”ﬁn
anti bodi es, See Lonberg and Huszar (1995). For a det arled di scussi on of

this techhErbald F@p Wpffé&@&liltﬁgcaﬁ QRRIFPAIR THR M le1208Rad iRt RS FRIYERIYRAI
ant i bodi eschair@lefsadH0HQapaih @i ppPdElBiReStHnS LG Pectitly DO BSle abtithdied, Bloredveil

publicatio VO 98/.24893; . WO 47: . WO 96/ 96; /.33 an
Pt en - SRR, 3311500y @otjsliF ane frltidcighe b BoRERS bany B IREL o AR

5, 5695825ax5ﬂﬁﬁﬁuﬁm6$uﬁh545¢8®5¢m6m8ﬁWr$@B 5, 885, 793; 5,916, 771;

5,939, 598; 6,075,181; and 6,114,598. [0169] The choi ce of hunan variable

domai ns, 1bpig) 40HoIABSRRBEY:. ab AsRetifds iftefERY O g}%*aﬁ ifiads

antrbodres can be used to reduce antigenicity. Accordin so ca | ed
"best - f istPstafsiaHy free ohethspyiibadiss Brwrl&élffﬁécrrrtaﬁm&en&o%rlﬁ%rs éF £-otfelsplated

anti body ahﬁb&ﬁyrtﬁmpémﬁ@aalyrtﬁﬁdstmg ent st tdnitian piée of adébowes aBgecifically bind

vari abl e-domai n _se The n s ence that cl.osest,to that of
Uhe rodertrais s aodub2y ALispRERanaNDY ek breor I B humani sed
ant i Body hoGhodrhhaveanaksireskivit) 8y otheitigBi s lsudh% [RAP-rdlecentsomtotizdr spc@33 J

| munol 296- . irely r n by
refer encé\? Ore i\ﬁ%t Sglgéfi aﬁ@%hsy %a%@ép%{%ts ':agtﬁ Q;rﬁ‘%er éifr%}\l}\%(r\cgﬁ@g{ ]?létgﬂ r gﬁ%r he
consensu§h®@@abnce of all human anti bodi es of a particul ar subgroup of

i ght or heavy chains. The same framework can be used for several different
humani sed anti bodies (Carter et al. 1992 Proc Natl Acad Sci US A 89
4285-9; Presta et al. 1993 J Immunol 151 2623-32, each of which is entirely
i ncorporated herein by 30reference). [0170] Antibodies can also optionally
be humani sed with retention of high affinity for the antigen and ot her
favorable brologrcal properties To achreve thrs goal accordrng to a

Y e o, o o R B o o



i.e., the analysis of residues that influence the ability of the candi date
i mmunogl obulin to bind its antigen. In this way, FR residues can be

sel ect ed wodomaoaed fromthe consensus and i nport seqBRemedRI®@DOIMAt t he
desired anti body characteristic, such as increased affinity for the target
antigen(s), is achieved. In general, the CDR residues are directly and nost
substantially 10i nvol ved in influencing 9ntigen bi ndi ng. [0171] Human

anti bodi es, particul ary human monocl onaf anti bodi es, can be made by the
hybri doma nmet hod. Human nyel oma and nouse- human het eronyel oma cell 1ines
for the mommctﬂhemerﬁf "hiatiFR AnfiBaC] snakd Bﬁbinbﬁdh@ﬁdé’dﬂ\b&ndlmrﬁlesﬁléé badng for

| b 198 Br od | |
e ooy YBrae aos Sonstrng iAot Qeriyekti it Refioh ERiitied Pl elopthia Mquep Ry Pife On@
Dekker, Ihnoan ahebedYesrdd thel%é‘r)tl,onamdy Boldaemiret acad residdes hatenewmled by4nnR6
(1991), Ieg?ﬁ‘ti'h&f ll’l’ﬁpl!l djbﬁ @edlfeﬁééé (é ¢ ?IH?Q{O%E gﬂ dﬁt E&f By BHdS R RNGRCifl0172]

Al t er nat Y, Baytec no Ion'to that presented
above?) camltb&eneeew WO 9F rjaeeatmmﬂwtlamn %@)»E%eawaplanle thsde)Rs peghient s i n

vitro, framcmrem. %Me'vgr VRS AR MRk alﬁ@e@y"n nagene heRRE R @(lbtr1§t§?cﬁe{d&m
unlnnunlse cor 0O one n I Ng..exa e 0
t echni quét® ‘é‘irjﬁ “6‘538@16 #%W@ge%eégﬁﬂ%ﬁ%eféom e gegiling g grogher H&mrﬁasli‘?é‘j or

or m nor spasds, prohta@iamm@sachaot beerd ghhekoito hambha therewophsgeencesch as ML3 or
fd, and displayed as functional antibody fragnents on the surface of the

phage par[bjfﬁﬂl] Th@?&&“‘%@co&ﬁb‘?niﬂth %&&bsod?arats hgécf;t}]é}%ﬁti@' flendtd$ IhRreSr anded

DNA copy 0 genone, I ons- base fURG |ona properties
of tRE ahuphbo @ytlen@@ thetsam prepweé,edxetqsmﬂn cighted Reisgktre toniceunbigasndas,

ant i body sgxhidbintibb@ed @Qﬁ@ssw e 4 k&%mbmﬁﬁexptr&%oﬁ%%r %ﬂﬁf&@ecﬁlﬁfﬁea Rist t he
properties_of h%ﬁ B-cel'l . Phage display can aﬁ)g ormed in a variety of

formats:; SFlhrantifedies #S%\?Ff‘é‘\ﬁ%émj)&m%ﬁ Cf@@@a@ﬂ RAORRtROgH SRTATYSE r uct ur al
Bi ol ogy 3HD56¢ndddm 198T Mrealds Bibtedthniob 1862170 A ¥zaiz i € 0L PR0RL €ith Bﬁfcﬁdzrﬁ 3by125-

reference.. rces of,\V-ge S_can ed f phage

ol ay. 163 Senkio gf Mo BRR-EERuS P NIHERT TR TR Pusb RS dBRom PhL bl A e

a di vér se080 traynuodl Bottaiy 20382 ) camgibadits tsoblicddrdm emasinsied. &., o &wdmhthat is

conbi nat

i ce. A pangepls (B Ao n@?ﬁéﬂ e e A o0 Nl 266

constr uct28&2§7n95ahltﬁil%@cﬁ1 09 dmenuapl Eedy Zdr304y’ o pr amttiogien praparee erearerged.
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obtained.b¥. hage di splay can be inproved by sequentially replacing the
heavy and'i"ght chain V region genes with repertoires of naturally
occurring variants (repertoires) of V domain genes obtained from
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human anti bodi es, which have no franmework or CDR residues of rodent origin.
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for light-chain binding, present in at |east one of the fusions. DNA
encodi ng the i munogl obulin heavy chain fusions and, if desired, the

i mrunogl owol2or/dirggat chain, are inserted into separate expraaRsimeiosect ors,
and are co-transfected into a suitable host organism This provides for
great flexibility in adjusting the nutual proportions of the three

pol ypeptide 15 fragnents in enbodi nents ¥hen unequal ratios of the three
pol ypeptide chains used in the const ruct? on provi de the optinmumyields. It
i's, however, possible to insert the coding sequences for two or all three
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10and EP 03089). Heteroconjugate anti bodi es can be nade using any
conveni ent cross-1linking nethods. Suitable cross-linking agents are well
known i n wbeosvti759and are disclosed in U S. Pat. No. 4, 8C6,A809/@i@ng w th
a nunber of cross-linking techniques. [0185] In a preferred enbodi nent, at
| east one anti body or specified portion or variant of the present invention
is produced by a cell line, a m xed ceI% line, an immortalised cell or

cl onal 15popul ation of imuortalised cel ¢, I'mortalised bi ndi ng produci ng
cells can be produced using suitable nethods, for exanple, fusion of a
human ang'czamset pmaﬁe@haguﬁefdr? @rbdgrauﬂﬂﬁf ﬂhlir&@ER@ﬂﬁt Oécukmmglhglleiveﬁmblen of an
activate uman a.infecti stmn rr n et
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directly q&glndlé tkﬁ |dent|f|e&§g U|table met hods % %@F

exanpl e, SHUYPEBYFGC SR Rne PSR seamgnt © §8ﬁ1?%%“r1 "BIYEL i ng,
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gene segnents or enzymatic anplification of immnoglobulin genes (e.g.,
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15 be prepared by providing at | east one antibody, specified portion or
vari ant thereof encoding nucleic acid to transgenic aninmals or manmal s,
such as gwet2e10/mew8, horses, sheep, and the like, that pcoAReNOCId7

anti bodi es, specified portions or variants thereof in their mlk. Such
animal s can be provi ded using known nethods. See, e.g., but not limted to,
U S. Pat. Nos. 5,827,690; 5,849, 992; 4,233,316; 5,849, 992; 5,994, 616;

5, 565, 362; 5,304,489, each of which 20is”entirely incorporated herein by
reference. [0190] Anti bodies, specified portions and variants thereof of
the presei of iedenthaom dandiaidditid @nﬁé\wrkbeglpﬁsa@athe dighiséhagh &id the asdvy@hein

bod fied di dt d
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of r ecorrtamam RO riﬁlmLﬁloglobuHﬂ;b}'ibﬁln N ﬁs@d%ﬂeﬁi 8 HR RPR:&Its orRESY, th€
Craner et 1999 M cr obi ol elﬁgngn% 0 95-118 and. reference
HE Y

cited thél F‘h‘%l & ! Sr’%fﬁ EHY BVl par TSP ORI S f*an

pr ot ei ns radiogonmer ci al production | evels, w th 30biol ogical activities
equi val ent to those produced in other recorrbi nant systens or purified from

t I " 7 d
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references cite erein [ a een tran5| ent ressed
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unal t er edMasvhdlgenet i I[Id]lnﬁgdxaEi Met)BialiB4 133®X08a6f the all @Bitspes pewaddad up to
40-fol d enhancedbgﬁrﬁ ¢ f% VO 201t0/0]f759§TPCT/ AU2[009 0t01047 56 Jost
et al. 2087°8i% o1* 3 ?Bf'de@)me?ﬁﬁg SR BB died oL PHEE T BERY i ons and
var i dht s abhhlerdyafened art nerp Hkslg thani materst antihodyagenab soocdmecipe eshanted amsnangrid

t ransgeni ﬂ:EeSI tel am et
al . 1994 S%? ﬁée]gtﬁl i ér}%gdsc 15{182}8{?@1’{4‘ et Qﬁ‘efspe?%%&fé ?éejlﬁ |ot \eﬁyhnol 13
522-7; Nﬁe@gnmd a&@% apipEaien oRyes whentped Sierapsutigadyrie fhaf sesies. 5ci t ed
therein. Each of the above references is entirely incorporated herein by

r ef er encgg13be AaniskdRelLRS tHefterdnh BelyN VR Rtuk ORfEAD ceﬂtaﬂd régmgl Whtllqrrﬂ-tl)lé 2ariylé h a

de range .of .affinitie reer ed e t.one
ant 1 body To0R HBt b EsbHE Trhuon b RSB G SRS SRR PHEIS 55 v ¢
hi gh2&f f iparticylar Ebonmaxaepheibodn. Akty bedlye carhudeis Nt Irmrmimmltedléy @8 opmotre bhs
ot % SRl 0 M B3 P2 GRE DR M Glons U ROEA AR Yoo W Ll 1O
10-bo m Ne@rOrglyeosylationsgel 8 rofe resigues ar@eiuercamlmf inteeaceing withrbe amtigemay or

avidity ofsapr &E&Bl@@fjﬂlt&&&m Qm?fm COR) oMb he dRiREM B&fia&i‘&%{de%{%&h' y
using any suita for. exanpl e, .Ber zof sky Ant i body-

Anti gen INARBrLEE] Gigble fF%belﬁﬂ%l Hightrehain vapablg segieR; 2 rp%qle meehe Vegpier 208¢en
Presgs Newd ¥ogdiduehh Yhe fedd84h4t okkeitdyps béBides thahidtblaQ@Yinitddh dfla VA @eimain and

by s it qreiee kbl dedREiR G e AR e ERTRE RIS ndl g pari ner can

vary if measured under different conditions (e_g salt concentration, pH).
Thus, ned8ldldnéstusedherainf theiteyn %tnmamﬂqéran@bndygmrtﬂnm@bdug opamarigtters (e.g.,

KD, Ka, ?xﬂﬂﬂ{ body and
bi ndi ng Eg%1¥%{ev(r'é Bfafd (fe% st an e?? gle\gggdﬂb fer Q%e%ﬁ%aﬁ@bﬁfd‘s %lg‘l% B fe}tgcT:r i bed
herein. JUpGic ngeh eTBR 1565 & fEme wark @Rﬁdﬁ@@a ﬂlé%lnsﬁu‘%sré?éltlﬁ%&@rﬂlmn%eﬁt i on
catn BOC: lldg@leﬂf’eﬁéied Burddi &umsehya@l%d @ﬁorﬁﬁlﬁﬁﬂ’eht&hﬂgd@élnﬁﬁﬁ régtﬁﬁﬂ(@[ng ﬁ@ﬁﬁagl ( OFF)
opt1 ona W 0 or. no I nNtrons mte eas one
et T edthunR W hipd Rt " Sk Stresran b Mg ¢ (Mg

| east onésutsamvyialtyiah theoronkdxghf a CR& refers esPEDR Meing anmitineiacidaeqeenn®htecul es
conpri si n codj f r t] A

vari ant t 5{r gg’ ft g%gaq? ng%ﬂgfsglg%%a%l E%%C%‘ﬁgésjsy%l %%Jslt 99%2) g aie%gl}c ?eot de
sequence I@mesaletﬂﬁheaﬂmlyo dridfsequance oF onen-hoven gudody b&R. a”ebvlealbﬁﬂd anitibedly due

to ths degp Bﬁﬁe@%ﬁbﬁgntfatﬂ? ARGt le(a\stQ)‘ﬁg%undQ%’| pikdiyaRe0dsiMle dSRshs @28, BiM,i body
as described herein and/or as known in the art. Of course, the genetl c code
is well known in the art. Thus, it would be routine for one skilled in the
art to generate such degenerate nucleic acid variants that code for
specific anti body, specified portion or variants 30t hereof of the present
|nvent| on. See e.g., Ausubel , et al., supra, and such nucl e| c acid
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5and pol yadenyl ation signals (for exanple - ribosone binding and stability
of NMRNA); an additional coding sequence that codes for additional am no
aci ds, swwb20w/mhi98e that provide additional functional PCIradi200p008047t he
sequence encodi ng an anti body or specified portion or variant can be fused
to a marker sequence, such as a sequence encodi ng a peptide that
facilitates purification of the fused anilbody or specified portion or

vari ant conprising an 10anti body fragneﬁ or portion. [0193] The present

i nvention provides isolated nucleic acids that hybridi se under selective
hybri di sataton, B&yeiRv) anshich adl opelhb/stumhleptﬂil dethe IRl irdygorarcoastpdaady thake bhe

b d
For 1 sol dtihgrilimeriRatoblfinf e GHer Ry Rg-f ottt e SERalY AR RE RS g such
pol ynucl doiesesk rezpomsexatinobeof piolmaucineotoigtidsliotolsnhe spqesentPréfarabht non
can be us, %glahtg *Q‘gn}o'dg)élso I3y ﬁ%@%’eat g(sjtla?{@rtigﬁ oipﬂ'[ i no ﬁobfuﬂhlco%s?ﬂﬂtr&lgﬂ ones

in a dep03|te rar ucl eoti des are

genonPc ¢Fo)e DIRISaH i e ﬁf:ehum% iramagoglefhulis Ww@w%mﬂwm&eé antibedyNA

}‘ rom a h%M1@%oﬂH§HFh%aM|%lpas% st thOF &iable dQHAAbof Phefer@aly The he cDNA
ibrary co s a

|1 -1 h_ s ces, 20 erably. at | east
85% or 9G¥ PN L 10THYY ch é méﬁo&%o?3@3&’@1@44881;?“%1?&‘8;%?%@%% iﬂ
| engt h sequeradsdinkhes, a Mahllshf ambeey oaly doetanoratalmséedd light crharreats sorhdre
r epr esent %1]1)0811’1’16?1 a%r ﬁaﬁﬁ&ggr%qco%a )E/Cﬁogltalns dhern?an?se?i eaxazg %nffﬁl ber {fdl sation

conditions are usive ue ces
havi 1§ a err@@dmemltss edpuem]eed agiboldy pnlyedoatainse htttnam;ﬂt:r:llvertdﬂc dmylameti@érgdﬂes
Moder at e AR RERBPhShHEANIENGYy ERRdI tions can optional ly be 25enpl oyed for
sequences of greater |dent|t§ Low stringency conditions allow selective
hybridi satjon of sequences havi ng about 7096sequence identity apd can be
enpl oyed | Mf‘%ldéfﬁe P?lat%lrs%tﬂt@ﬁétﬁarb‘?eﬁi g% sgsetid &nuqoe@s ins,

Opt i onal Iuyclucn@g yaMCleen 140l elg AGindtIBR Saﬂdmvlenztdtm icludipne ket ditnilacias tg(al

portion eC|f| ortion or varian

ol ynuc 87t qud i atheBiEink e SnBe B S RE R inegRmE MogY MO SRt i on
enbr dée rilmsh er sotape,dind pguenkesortshat dommink eragrpplselgetdd fooptaeise desired effector
hybri di saf | ngﬁm EQhM, hﬁﬁﬁkﬂﬁm?ﬂﬁ%gbﬂg an anti body or specified portion
or vari ant o f’i‘%rese i nvention Ausubel , supra; Colligan,
supra, each entirely |ncorporated her ei n. by reference [0196 The |solated

nucl ei ¢ 48144 dedirmeyiossant CPRvggions At ¢ Awmpdsedeaaabody prgdogs corgspond
2010/ 01759&RETY %&B@Q&é&@ﬂ&@e&& eQC aRd i AR tan AIBIIYATUSR of e @YiREnRES fremework

t echni ques, .and tion techni i natj ons t.hereqf, as
ot TR T R e e R A e G B TS G o
sequefcesesidueatdhititonCDR @ fpohepnrk reotuede thaf sitddep nesemtes pandenteither. thé-or
exanpl e, @ mult 1'boc%l QMggoééehﬁls%&gpe 0?1% ftﬁ g)?é‘fef%{éd ?M%cﬁmgﬁ QMG &8 8ns
restriction SI can i nserte h clerc aci O aidin isolation
of the pdioyruai wdt nefebe eAtensive W anby at dased Wequelstbly atdeasb85 fonwera ed to ai d

in the i splatbRmt ast 9 [angd@bRAROL YNNG EBY SEhPhuibfisRl /BBy FANRBS | On.
For exanple, a hexa- hi sti di ne nmarker_8sequence provi des a conyenient means

to puri fyVilliserpendihoss of the PyeRabER apwaﬁ PHENCEReA T S ReeHR t he
presept i"eoiRBidud fran@xoliidieRRgs fohike HREBEROrkSREIANE the doBscdpld i@ftAlddgldbutgct or,

10adapter, or |i,nker or c "and/or e res of a pal yaucl t|de of
Ot L R i o ARt gt i R

cl oni ng aeglleoce Bxped siothe seguEapestly ocmnmgmmmotaheis r(orf nuretstoitiders) iima €dnoify ng
and/or e of r to rove
The i nt r ohraRe fimuhfudbihin Sabciob el WhATKRORRHGLERY) Bioncdl 10 P ore.
expr essi oferiaeggestllschad éMtlelfl@m gaEnanynidsy s In g fapeily okimgwanqghotiuhjias.aeh  ( See,

e. g. 30Auspdbigibn 1r§ﬂh@rc@nseiﬁ%s%éq&%ﬁ@fs%hupl&yw e dhflAS 9&1d-59&1rhﬁg)hﬁ)%§ﬂ Eﬁﬁﬁﬂl@h@

acid conp05|t|0ns vention, suc om ¢ r. any
conbi nat "% PPHEPRYE Pihe é%mﬁybép bRt 4npagerds Bm%.ea% AT PR

nunber ofin diemanmsmh@dmb of$ esed ket "Nerrtldstf)s;ena)xfefaktd 4 subRettdfi€raateivort N some
enbodi rrer}ét:ﬁdue()ltl Onu%ldfu%% {Zﬁﬁ %op e tcf' ta % ts tfllvel %{tn%e\hbarsld%“scsr%ed% %‘% te
stringent “con 5o ynuc &s of resen i'on
are usedetal il%eht Mothdi@MéQV&@stmpnenmeremdues foDNA layergedm‘mmg IDNA?DRsbr ary.
The ksol ROAL %ﬁﬂﬁﬁT libraries, is
mell3§no%%h?%'?ﬁgse o#ﬁpg na?%ngEFQBdQ&a e a @P@fgﬁﬁﬂgﬂ Ausubel ,
supra; or Sanbrook, supra) [0200] A cDNA or genomc I|brary can be screened
using a probe based upon the sequence 250f a pol ynucl eoti de of the present

i nvention, such as those disclosed herein. Probes can be used to hybridise
wi th genom ¢ DNA or cDNA sequences to isolate honol ogous genes in the sanme
or d|fferent organlsns Those of Skl|| |n the art mnll appreC|ate that
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Svariations in the probes and primers can be conpensated for by reducing
the stringency of the hybridisation and/or wash nmedium [0201] Methods of
anpl i fi cavpanioaft79B8IA or DNA are well known in the art amdTadno@®oused
according to the present invention w thout undue experinentation, based on
t he teachi ng and gui dance presented herein. Known net hods of DNA or RNA
anplification include, but are 10not linited to, polynerase chain reaction
(PCR) and related anplification process (see, e.g., U S. Pat. Nos.
4,683,195, 4,683,202, 4,800,159, 4,965,188, to Mullis, et al.; US. Pat.
Nos. 4, 7961499 Aandedh&2ih, #4eri0 nEabiolisin€trefels tollﬂeﬁtralﬁaﬁon dobiobgicdPaddiddyt 0
Innis; US, Pat. 5,122 464 to Wl saon t al. . S. Pat. No. 5,091, 310
to | i 5T reijag o n \BtnaE ey P B e Bigking Pigfertigh a iy Ring

4, 889, 818ntipod3ak handralsingadntibodySwhdxatbindiag tolL9BAuBI7Gr H.e2Bickulesrin idlGkitionl ;

2 Al oMol doil80cRAA 01 S SHRTor E- 5. PRArabRahe ferfrllsifid Anfitbdf AR ) 12N

RNA nedi ate I cat’lon that uses anti-sen arget sequence
as a Penphdelli-gp apdasiueesst higlogicall DRAIE Yy it AbsliZaind{gr §.-2B4xy at Mast abous D38 t o

Mal ek, etgnad, ,80%:, Bﬂ%tdiendré.aﬂﬁﬂs%ﬁme%% terth P hERLi b Ere f@N0AAE Seddftihbch
r ef erenci)s ar.e i ncorporated .herein by ref erencfe

: ee, e.g.,. . Ausubel,
supra; or'B3FHRlaERYIt Qigking Wheb i inthgAy SR é‘}?@&?’“}%ﬁlﬁ %&ﬂﬂ%ﬁ*iﬁ@}gﬁlgﬁ be
used to afphidlygitilacsagueiiter? afd/@dlLy2Risy €odutdésinghntihwlypaebdentseided ®fnt i on
and rel at ed nes. directly.fromgenom o librarie PCR
ot her i n v U RES AR RTET iy Bt 3S pERilta pAvHR bFALLESR 878 |
cl ondOnueiteFer cxeimglesishibétmred human phywsemaglptinn dlassprobfasgicaxipreéssed; lli-o
make nUC'l@'P‘H@%&s‘J? of MhibiBoSt REPRESih@Re 64 ﬁ&hhrﬁ&-ﬁf‘?ec%t%?Sfﬁﬁﬁlgoissayt@ee
desired nRNA in sanples, for 25nucleic %m d sequencing, or for "ot hér
pur poses.EXESE‘ﬁFﬁ%{ es of techniques sufficient to direct persons of skill
through in vitro anplification nmethods are found in Berger, supra,

Sanbr 00k [0B4491 The adith AusUBElinclGddBradtivitiss Wehlas @t Bvhdihg Spec@fici@faffinity & anPat .

No. 4,683 2, (1987):.and. I nnis,. et al.. CR Protgcols A CGuide 0o Mthods
hnd Appl HRR P iR ot BfieTe Bl PR BiERGeO 1511 Sl
Commeb ci ahdiipr theaichaidisengkpdtencymf agenomdy , P@Rxampld, in eatt-llor] 2angbédyommos80 i n
the art. 1§ 9.9 r)- F G P . e T4 gene
32 prot eibn ghlfﬂi Inzg@gﬁﬁg%%ﬁcg@ﬁ%m%%{e}?ggg% '?(? i .Er#%%i?@%ﬁﬁ%%ol%ﬂ%?ong PCR
pr oduct s Prolgopgpn phiahjbigemetagcapter hipding iy lsuragn Hné2 meaptehbiniipgantay ot aan

al so be pyeprredibyHAdiLest chem cal synthesis by known nethods (see, e.g.,
Ausubel , et al., supra). Chem cal synthesis generally produces a

o 91 SRS AP En Ly e a0, RS RORLSL) el L Gl

pol yaer i sabtm onmwhddiotaunlin® T26:1 DreBdpi &9 BPEETaAl A 0DG MO0 Apito fe DB npodntsrer ase

using th i . ihl dn. . A

Fecogni s T RI e B AP B ETRBIE: oFBIeE S Slckl b Ofidl b e
of about ch@os.@hosphoeylpersatfonylomnge in ee@uetiseadimants yaayhivgispedlipihreche

l'i gati on @hesi@al &FucBBAUSRLLRisiiQ20H/ordpeCiRE @REBE chANA&REIRY AMESRBE is a
provi des reconbi nant expressi on cassettes conprising 5a nucleic acid of the
present 'FRISHET Yhantigem that & Rougd by 28 agikadye Nofere Heepodamants i 3 vBHPPHHS stigr
exanmbe, tasgdoRaly bihdg@nMiben $REHIR PEterenEOLi B¢ gmikeaitt tapgd Yin@FenSpaofipha
portion or. %/arifnt of t@; El?rf?sent1 I nvention, can be used to construct a

r ecombi ndMt ué&% RS AnE0L t2ne ﬁ%]tlesc:an be introduced into at | east one
desired host cell. A reconbinant expression cassette will typically

conpri se [8146d| Vg presontiioeentipn fhe ppradesrn anfibeht thaninbibés Hbll/2Biantreity ino

transcri ptj; LRl tdatd t e kL digiect the
Lr ansor | B B L S B Ko AN Rt phad iU

het er ol odeRI3NAMPIABREYESt BINEV3hOsligistean celbpigenjestousanepihanptedls sKerfferisells,
enpl gged defdritid @Ok, B¥AICHSd BB LiRE. S8 ANTI RihbePedsdt ialdiffdrentpiseseNd o , but

i nvention. J020 In so enbodi ments, isolated nucleic acids that.serve as
br oot er TobHRGHLS: S RTHER. OB B SBia L igats- RS Re AR pIUHr | at o
posi ti on synupsilrfeddnkidheys Hoeamdtheilike 15icht ARy canfalsa bedimilet teroatsidpoars f or m
of a poIX&ﬁ&%ﬁg%hgﬁlgén%ggbpresent invention so as to up or down regul ate
expressi on of a po ynucleo%rde of the present invention. For exanple,
endogenous pronoters can be altered in vivo or in vitro by nutation,

del etion [ﬁ]ff&'/] orThg prasenttipyanyan proy2drsjisofed, peeosenpant Ayd e sYHHCAHE gotibasties es t o
vectors that include isolated nucleic acid 20nol ecul es of the present

i nvention, host cells that are genetically engineered with the reconbi nant
vectors, and the production of at |east one anti body or specified portion
or variant by reconbinant techniques, as is well known in the art. See,
e.g., Sanbrook, et al., supra; Ausubel, et al., supra, each entirely
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WO 2010/ 017598PCT/ AU2009/ 001047 61 eukaryotic cell expression. [0208]
Expression vectors will preferably but optionally include at |east one
sel ect ablwormarckarsosSuch markers include, e.g., but not [PCRIAUR009%001047

nmet hotrexate (MIX), di hydrofol ate reductase (DHFR, U. S. Pat. Nos.

4,399, 216; 4,634, 665; 4, 656,134; 4,956, 288; 5,149, 636; and 55, 179, 017),
anpicillin, neonycin (418), nycophenolig acid, or glutam ne synthetase
(GS, U S Pat. Nos. 5,122, 464; 5,770,356, and 5, 827,739) resistance for
eukaryotic cell culture, and tetracycline or anpicillin resistance genes
for cul t ypédifed IﬁbrEonsOtﬁkianalﬁt@ thdrdvEr ashaedl ze;rdomp@muph@klammbmg n(t1be aghbve

atents ar tirely. inc or at ed herern b C r e culture
hodi o aheEbrirlstrn i A e TR et R ehdhE RS Ty SRRSLAEhn T the
art. 10Suantibilies, vecifedgpowidnis opeaniadadibeseobphtar erftsertton‘tdmeos komnbest gpetifisan.
I ntroducty 1‘Pﬂen fn &% é{?j uQ&@§tJoH‘%E§Eﬂg§Qaltp9§& Bl ed arR?th?IrJo‘?%ﬂd by

calcrump osp atetr ectron tran |ae transfect’ion
cat i ofi c Mqthedy qﬁemkatge@dtwsawﬁ@dmcw acigseadrap g bodies. speciffadnesionstar gatiants

i nf ect i oRhQEorOMBRMIHENA¥WApERICROHDosiBUES) nivBtdIgdRd asBcdescribed in the art,
such as Sanbrook, supra, Chapters 1-4 and 16-18; Ausubel supra Chapters

1, 9, 13, t ti bod t

vari ant &?ffgﬂeﬂrégfi‘w Srbaien B Shs ot Bp R oRSal R et G e

as a fushbﬂupKGMﬁrpmumndbcanemhﬂhmdedmwnhgnb@use&e@ﬂmamﬂsMgmaﬁsym@uMmalso
dditi f

w1 ondh o LSLCPRLE LATEMLSTEN LT SRS e

t he NOt erpmmttseSOmammanbvtbé@ghe tbtpemurlp aebups petiieiedo rLcwarrruanthgeplcrtrsrprsOve

stabi i t AR RQEIRIaS tﬁnﬁg sigRiffch® HRBIA, tﬁtéA oztlﬁmmgsﬁ&rgés ih ¢&% 'tlfh'ﬂab@ﬁt
during subsequent handling noj eties can ﬁla dded

p
to an ant/ é%appreéf‘aé@rflrSé&wp&be%We pr @spaarrtts trratt%@d&rééeﬂtg IPyidies ibiet o
facili tatpeupu]rtﬂeﬁtedaltemﬁlgara i 30@@rﬁ6&b§aﬂesbﬁlahaﬂﬁlk€1@0Finﬁda@llirfeﬂ @gﬂ‘m sﬂcﬁdubleh g

pr epar at of an_antibo ea reof . Such net hods
are desc?Pﬁ%ﬁ“?ﬁyﬁﬁﬁvng?g%ﬁ 53Pﬁkg”§t%@3?ﬁﬁﬁ%§g§qa%%? as Sanbrook, supra,
Chapters 17.29-17.42 and 18. 1-18. 74; Ausubel, supra, Chapters 16, 17 25and
18. Thosd0b#] orldie nelatedskudldic peids blthe preseirtanyensan edlgeatried forprothectionmErous
expr essi Q&sts&%ta%%o@}y %‘agﬁ%éh@o géaﬁ&[’%ﬁ?a%t R RF, x@hl@HEArﬁB&uéﬁ luga @&PQQM&Q a
protein of the present irnventi Al'ternatively, nuclelc acids of

t he pres®R%an HWaaHea éwct}léﬁlgtréaréwphe@e@antan8>at0rrae<tuleer treapalleyipts; hgjp BFPVG’Hy

mani pul athomtidefcedN@stdeR!the §yadtoMmoBE,ak ke steiid ADENQAT/OPNA 28 REAGIKBE. an
ant i body, specrfred portion or variant of the present |nvent|on Such

net hods 0 n the .a i S.
Lo L0 310 TR01E ok B iehodss chiind damGishuins 3R (AN PRt Pr i Tiat Rl
her e2fi byhaefaeenabcorh@Bitidgn dolrﬂpnshr_rgaatt least @it apgebddyoarl speni_ﬁed paebulor faortant tve
product i %eﬁftllsfsﬂgwg%ﬂ%apﬁﬂta?é 1Qﬁ§1lnfn'e§cgoip§l{cfl h?da% ?1 Vt%a'trﬁ&h arteklﬁtl%ﬂf are
manmal i an cel | an C sys ens often WI orm of

nmonol ayePEVENti@Me|oF sediEtioTolig PR CiTaets eempclga@sspénghen@e%we BMeEBiEENor s can

al so WOc3pp Qé@é?éﬁ&?&&&t@ﬂ@&fo@%@éﬂn@&g{w@ﬁl ek orAniHpRtn@tis$iichadl © host

cell lines capable of expressi t cos | at ed proteins have been
devel ope&CtIﬁfo heerymeon afiaphigal t%@é: e @Oncelrt enERY S5 e MU 7
(e. 925 AhGAiEREatibaSdr)any HEESHR, rafd<a Iy afuee. tgeremAImarﬁand HeYermidDuidg GnowATCC

CRL 1610 d, BS | | Cos-7 Ils, CHO Ils,
mos o ot “RAa Sy Hercif o R TSt TS Foba cotl s and the.

i ke, which are readrly avai l abl e front for exanple American Type Cul ture
Col | ect i dM151nrensibadies ihat arprspéaific fa throl+ 1 2p40l ssbumittanchs raised agapfst By nphoi d

origin, %‘6 Ste DAG] u%gerﬁ*@ gBéH}ﬁ% OB 6latest 1P, T4[)Cll1L| P‘ZJ)MLIQE? ®tdigdr host
cells are 63A 8.653 cells Accessron Nunb CRL- 1580

and
SP2/ 0- Ag PATtHB)| th%rer’fptre@%% e>§’§1ilf‘61ﬁ PRRIFERSS: ey atsmtteﬂq Rrpade%rltrr%rtém f
g IrD g; 80 rA\ e(%rili;ﬁme iteehs gm@oﬁ@ﬁ@mbmnﬁrtwy @ﬁ#duch@n aanﬁ?e)f@ﬁﬁ%haecﬁﬁﬁnganﬁd
n,vec or an 1,n e one
or Tmor egarltfbﬁ%ief%tlﬂ%ﬁ&r B B PR kR OSbrbar R St kR A i,
linmted mturaasonr)gnmndﬂ(qrmmret dlat 9ENEural Tprowstl 6r5 10 € Gialfré ettad 1677 iy SV40
pronot er Scthe. z%épl%r\xﬁtzp&%t W Dot R 4 195 2428198y (tﬁ%nd% igﬁ 81%%% ’lﬁﬁﬁlg HSV

tk pronDter 0s hg? ycer at e ki nase)’ pronoter,

pr onot er Ptrsr(oedlss AD&@ orpgery Klapgd , 4919 Sprng He@et L@breatnurr&vld fpriiiogpidbbul i n
pronoter; an enhancer, and/or processing information sites, such as

ri bosone bindi ng sites, RNA splice sites, polyadenyl ation sites (e.g., an
SV40 large T Ag poly A addition site), and transcriptional term nator
sequences. See, e.g., Ausubel et al., supra; Sanbrook, et al., supra. O her
cells usefuI for productron of nuclerc acrds or proterns of the present

~rN .



[0214] An antibody, specified portion or variant can be recovered and
purified from 30reconbi nant cell cultures by well-known nethods, including,
but not IWoi20®dh1r38 protein A purification, ammoni um sulPCataa2009/e1d3anol
precipitation, acid extraction, anion or cation exchange chromat ography,
phosphocel | ul ose chromat ography, hydrophobic interaction chronatography,
affinity chromat ography, hydroxyl apati ti chromat ography and | ectin

chr omat ography. Hi gh perfornmance |liquid Ehr omat ography ("HPLC') can al so be
enpl oyed 35for purification. See e.g., Colligan, Current Protocols in

| munol ogy Y .;a@urfaut PeiidcoRr atMcletslart BioWRy20d0/202 63 SaFEIEMALIZDN 3L H7) 63

P i ) LY. 1 - 2003 .

L a6, T o e R P R e b P £ e Bb 6
Ant i bodi esqh sfpeluich issutipdy incorperaed harinant sferdnee cGéneodllyt hbdypridsents i nventi on
i ncl ude g%dﬁrcé‘&i) P%g{é'caft éu‘?t%l@ é&%gtrag%elpﬁ&d(‘é SR el&}ﬂﬁ ‘Fﬁhe ﬁ%ﬂtag%!t ot

procedur and uce r ecoitbi na ues from a

eukar yot ilignifegge, H%Qﬂs@a{ GlﬂoNS@xH 4 8S2, yAe%étLShP%m aned.6phswetSAhd
manmal i agpeelAs s @Q@qng NYASPOO3T e RS KONTIQY &€01. 14 3D A ¢ PURKIGINWEH],

P esont 95BLGER b GBI MR D SOBNA BBl I51 SR
gl ycosyl aeetmy«ddmad, élithprlohudethhfﬁdS, RRAY des Glr fiubied celh demved théxafidmr dr any
| abor at Or0¥herrr§u1!tla% cdlsﬁlne as %gy{h%éirt’, ﬁ.% %8 Wa)vw %96 or VY\ivw‘?hfetec C CI)‘Itl éaﬂd

Ausubel , supra
Sci enfe. tbmlpkea eadhmipﬂedms :.thnrlbg ingbipoented heagin blyrrcf@rqngqt)a\mlml arhté:mév pragipcing

referenceend QeASls, Jligiok ARtiRE &Y i Mt POAlSTd1deR i, S?%BI oth&M&NL b;@ﬁ}e&ﬁ{ﬁpr i se

an antibody ‘or specified portion or_ variant encoded any one of the
pol ynucl &6RYYoudight Cb%cw@@én@ﬂaﬂ@éﬁwwr&@ &l ﬁF‘éElé‘éFeﬁ"cﬁl eF 3 QJOEAOBS n,  or

any i sol @Trﬁaeﬂﬂog%@ﬂaﬂe@ a@ialt a@&dambﬁl@@tc‘drfeh cRoid, VAl Bzﬁctévi@dllaagﬁl 15t her eof .
[ 0217] Preferat% A g ant i y apti gen bllndll’z)% fragment bi nds hg n
L2121 25 PRV St e sty it it Fip . Rent SRERT Rl Siebghea
actiubty pm&natteheulparmtm menondin [EVA | dioN, rB¥Acitoeltbndant DNA @rRNAr ¢cldotoplast

th f t bl t
Lher ot IRl RAUA IR SEr RICREAL SRS Bl B AR el S
i nhi bi t éli@uovalny @snlzoatmdh@m@ﬂ Setrecughusubel, MMd;ai@QﬁlhgaLm lrzmmeolagy,lsya@t, one

IL-12 1 eGopSOID, eQ¢h ddiird id@rfrate@BSikiPRerekdred. r €ceptor or through ot her
IL 12 or |L-23- dependen or mnedi at ed nmechani sms. As used herein, the term

"neutrali bod refers to nti body that c it h
LS 2o PR o AspoY Vesghan crlbi o 2 RBIRAdER tadtr oheig] Bodoatc o6t h200,
pr ef ebabltlye WYeeatorllwasgh nedeoudf Hathany Oy otﬁ@r su&@ble%ﬂumeﬂs?thagﬂave%en Bhmulised 97,
98, 99, 1009%or nore dependin n.th The ac of the anti body
or specifl geildEhe SPTS 0 STBER AR ot SRR et aﬁsf E‘%tf"}ré&xg’ies%ng
dependenthemlpgous)pr esdquendwrmiglejc aid exwdihgm aatlbtbdaaspecafmi fsagmeabbevaiint body
or prot e'tl'ikr@n?fséfythe gi?esgrﬁ%ﬁ?\'f’e'nﬁgﬁ TRIRid c%ﬁgflﬁﬂbnéémﬁﬂ%%doﬂlbﬁ&%t @élfs caf?‘Be

antlbod Sp eCI ortion or variant of I nventi on can ny cl ass
(1gG, | gAsolatwsmgg @leqﬂgaculélﬂré cyngHonssFohss salﬁﬂlf‘clarwwwswp% aad R]&Bﬁ%bbr
| anbda | ilghitin€ BRition dilteRRErtREDAM HEKhowh Migetidts] @a@kywm&h §ﬂﬂ%bé hiethoBRE &N or

ariant 30c ses..an | n .or defined for exanple, at
Yealst onéheoém?rg%f%g’émylcg@e Seﬁ@%ﬂﬁg [bé%*taé’earsé%élegﬂvﬁﬁgga es of thlxsrr}t)ype

can be prepared by enpl oying a transgeni c nouse or other trangenic
non- huma0Hdimé@thaonpatls methods of padticioger holmtng hitghudies dithe requigite 1 gG, | gA
and I gM %cgﬁmpb’éan b%%ge&’ %?1 c1¥dhh %@H&Qﬁﬂf?ecﬂﬁeﬁ@&%&%&gﬁseﬁb% f‘écB?ﬁH%{qPr as

known in er e specl ortion or
vari ant tanéb%b‘rfr@“@ﬁmepts@esoraﬁotssu @:&rw{éav@ut:mnlﬁnléﬁddOambacg@Pphagjhﬂ eteaich.

WO t2@®0/ QligSARRLT; ?A@&@@%]@ﬂ)\%ﬁt}l@ﬁkk QBdfdy fbrahBast, 0ACaifBld ﬂ?(?lﬂ)canﬂﬂﬂlt%bf ied
portion or "yariant o he i nventi on ea qQne i fied epitope
speci fi ¢ AHiPPHEY i‘zﬁ% %St EPR! ﬂ%ﬁé@ﬁf‘emm%m%?%ﬁs i‘.}laraweléﬁﬁﬂ%gtﬁ%n t her eof .
As non- |IB‘ib1‘zat1I®g, Ahﬁﬂ&{neScot&llﬂdalﬂKl; Bogdyvens jamtf $®éﬁepQDTya;O@oq1’ Braoh ant
specific ds aty | east .0 e c ris aci ds
of the e%éf{m rﬁorsllct)e a)%ol ?gﬂﬁ% #Ofxﬁys gn%l) Uﬁgaﬁéj {%&FhéBé%/%meazgt one
speci f i ed®P@PCBERO1¢3MN HQSI}@BDQ/@OaW @WB%&D@%B%E’C&VGB@%/@%Q@@ anfenoNewci d
of ks 12%%5%96611&% 1201@94*3%(:#)({1%9‘@6‘14@9 peT/Boct ﬁgTﬁ}B%/oﬁ&359 18 11,

12, 13 or amno acl d east one

40-50, 506€ ééf MEE-)7Y OBLEl3: B! 44368~ WMO/%éOalH@T/L@P@‘Vﬂ%“ Wei92415619;
130- 140, 140-150, 150-160, 160-170, 170-180, 180-190, 190-200, 200- 210,
210- 220, 220-230, 230-240, 240-250, 250-260, 260-270, 280- 10290, 290- 300,
300-306, 1-7, 14-21, 29-52, 56-73, 83-93, 96-105, 156-175, 194-204,

208- 246, 254- 273, 279 281, or 289-300 of SEQ ID NO 1 (human IL-12p40

NN S e —yr N v o o o o o a1 A~




WO 2010/ 017598PCT/ AU2009/ 001047 65 acid by a second am no acid that has
chem cal and/or physical properties (e.g., charge, structure, polarity,

hydr ophobwoizow/tiys$sophi licity) that are simlar to thoseCofAtzb@/ooicgt am no
acid. Conservative substitutions include replacenent of one am no acid by
another within the follow ng groups: lysine (K), arginine (R and histidine
(H); aspartate (D) and glutamate (E); ﬁt§paragi ne (N, glutamne (Q,
serine (S), threonine (T), tyrosine (Y),”K, R H D and E alanine (A,
valine (V), leucine (L), isoleucine (I), proline (P), phenylal anine (F),
trypt ophano@amwmt(mﬁppsnav()%/lws@tveogaoeﬁ)o (M@ipgd)S/;&D NEOOS)10E Wand Y;

or esent  (HRINADn VAR A A s B R L o SRR R ons,
del et i onP@WIUAAHORI NG\ HentxheW 3899283t Il 371 9&& &H Tty (M @minu RR229 046;
mani pul atPCGI’)USQﬁOZP%p I%éy?)d opﬁgaﬁa@tlcﬁq@ gﬁ:ﬂé‘ét%g é)egthcﬁ:s ﬁhﬁém?ﬁ Sacrpa{](N(ﬂC' d

substitutions trsan wou tors

i ncl udi ng-t2Re9e. ¥6d1 Ybedd ldpdber S EoART Al 424 5516&%&7%62 e 85 ek 59 no

acid Sub%189f(btfs}r50ﬂ§w Appiel MABsu A Evd@ltRinl (AMEY, @ichaiyirdl iRBrpdrdted Réein by
pol ypeptid %e nore than 40, 30, 20, 19, 1% lé 14, 13,
12, 11, 1 ere@‘:e)s)r that rgy ugon Hnmgmsﬁlonlof taf)Rgeniganiihaly (g e %&P}iﬁ‘g BPEVEl ue

t her ei n, aa§9973Mb1fo|b&ﬂl Iherwabid 1 96l[- 02522 HhA\ed a101996lcdrst Reav Bibtechady 6 9§pld(8t fied
pOFtIOﬂ ar .v nt._ o r | nve | 0N e e ncti on
on be i el o B SR Rhe R LoD A R B LB

mut adéneshpably Ofatradnqn@ s epardingoueapemeibpdiey, @s gnowmusthbatt andfop padeschbgst er s
8, 15; Oﬁ@f&ﬂ‘%ﬁl@l’ﬂe@fqm hcs ﬁ%ﬁ%e%t%@&t%ﬁtﬁte@lQ§ 1r1@somya?s ?t(Hﬁﬁespert Qe 6@9’7 e

i ntroduces single ala ations at every resid
&

resul tingTeAM AC%S@&&IS& 9éﬂ83¥ HénHinss £ 1318 Bfeﬁﬂ\@rldtﬁaéaﬁm Hct Av‘%5tv13@uch
as, but n9tsiddietdiPshtibody iodueias tecBRlobies le24.231dveddt IfAlphSd i aitoly IrrteyhodSI tes

(nat ane 6 HERL S 3 30, 300 DR9N R ERTES3S SR, PD YL AT RLACLP oo
magndsi c 1086 Braméel AradPotloSiA 93 7843-8akel mivpdroidetos fhtw aytomma@@mlmce

255 306- 121155 e ooy (1997 1101, FH0leiP24, 090 908 RR231 (B, 20 P

aspect, e | nven 1 on at es ment s,

25as desdPPhédmmenel Methars €52 56 HBantdyed abﬁ%t@l@@xhap]@m' (HtY)a]cﬁh?ﬁ? D)of an

organi ¢ L&t éélect?fHﬁ @t@%aﬁk&?—&ﬂﬂnlggﬁr}\/l&r]@i@yﬁ@p a0 19181 bREYK O al. Progress
ment with | nproved pharmacoki netic properties

anti gen-hindin ,

i ncr easec?lPtﬁC}t/q% 3? NW%&P@“HZP%SH impbrigogiant cchpRlp &Y. P B LERGs %fiﬂlﬁ%a?r or
br ancbed S&jed&@?ﬁlblishélrsIB)VyUBﬁM@rdgﬂhQNBtheﬂaids)(l%ﬂ)deag]i ofiphichris émtrtly acid ester
group. In art c#b etf inments, the hydrophilic polyneric group can have
a nol eculla TRRJNE ﬁ]tellb Y ROt °800 to about 120,000 Daltons and can be a

pol yal kane gl ycol (e.g., polyethylene glycol (PEG, polypropylene glycol
(PPG)), dar3dhyidr attévcp@ﬂqnf@ntib@dﬁsrio hagiads, poinyyrbe p@fer@l’dt yviseychimgriawl i done,
and the fighloiz8! Ao BhivodAGL A c‘ﬁﬁh&{c SHiPYBy RAnCRIAE IS Rhlchomaaput el ght
to about forty carbon atons. [02 The nod ant1 bodi es and

anti gen- tﬂomﬂnﬁ@f fl}ee'@@ﬁlégﬁysar@fieltlwéi frqméiﬁfqr@rﬁ a@gﬁal spgsies, such as antibodies having a

2010181753986 téguap&t&{v@@ ﬁ%h ﬁ@n@l@ no8I8n A NAtiBEdyaIde mmrthﬁnm fibuBs t hat
are coval ent!aﬁ/ bonda\gg ar indi rectlg to the anti }é eBemfled
portion SPPYHrEsien Neglhpds BC1H%| rERRHOOdeBRERYVE & ﬁa nbibodty or
anti gen- Mmdnsmg(lf9|8&)gr€hrtl98ﬁ) (’Gﬂbesl(rlt%ﬂ)t Udh PaaiNdsnSl8@pente dtd 1%, 36&; and
hydroph|I|€>c1 ymeric group, a fatty acid group or a fatty acid ester

group. As usé herein, the term' fatty aci d" Senconpasses mono- car boxylic
acids and di-carboxylic acids. A "hydrophilic polyneric group,” as the term
i s used H@ISIn Inglededrwithin therscopelihe iyshyore and hepfuljig Ph%‘ﬁlélngélll%lmp@ofihoﬁ/vat er
thanspn Qﬁéfﬁﬂ@ntloll:loﬁre%Elﬁﬁhﬁllzeﬁ%lnﬁbc\/cﬁés”tﬁaﬂ FavERE e Waﬁoﬁ%r@@ﬁd@ﬂ u%l'ﬂ nin

7 ancompititen By i et Fgbr B S RSN o g R Yo' e

modi f yi ngnaW®t981ﬁ2986of t he |nvent| on can be linear or 10 branched and

i ncl ude, for exanple, polyal kane glycols (e.g., PEG nonomnethoxy-

pol yet hyl gl 1 L

Goxt ran. O oysERler bt inl Qa1 o ?gét R R0 RS ER Sl fipize the

pol yrer s lmtnlmglfmpmd alt,eramrmows dlstrnQ%c . momloyloglyr nen-hpohy mogpelond,

p0| yaspanhab&lianhdihe tbiikGdase BRI AL QXS tﬁ@a&mms&‘%d’ gldbslirassoxi de,

pol ypropyl ene oxide and the |ike) and polyvi'nyl pyrolidone. Preferably, the
15hydrophilic polyner that nodifies the anti body of the invention has a

nol ecul ar wei ght of about 800 to about 150,000 Daltons as a separate

nol ecul ar entity. For exanple, PEG000 and PEG20, 000 , wherein the

subscrl pt is the aver age rml ecul ar WEI ght of the poI ymer |n DaItons can be

NSNS



oct anedi oi ¢ acid, tetradecanedi oic acid, octadecanedi oic acid,
docosanedioic acid, and the like. Suitable fatty acid esters include

nono- est ewe 20fo/dizvar boxyl i ¢ aci ds that conprise a |ineaPCoraAt2o@moked | ower
al kyl group. The | ower al kyl group can conprise fromone to about twelve,
preferably one to about six, carbon atons. 35[0227] The nodified anti bodies
and anti gen-bi nding fragnents can be prggared using WO

2010/ 017598PCT/ AU2009/ 001047 67 suitabl €" nmet hods, such as by reaction with
one or nore nodi fying agents. A "nodifying agent” as the termis used

Per ein, I“gérﬁ:léﬁ? &0 Tae st ‘Alh&red gﬁfrl]biody’gfe@diptc( e Gelecthyedegipddnidn€ opRhie®ork a
atty acid,. a fatty.acid ester) that conpris apn acti.vatin r . An

oot ] var ool PR, F SRS 4 RIS oF fRuPaR S o RARN BURR s
appr opr i dtamesanid rdgionssidneaotordur thp@visecendgakenmclatulgcomprisihg nebytideor m ng

a coval e@)ﬁn Qt&%i&#%ﬁaik?&b@ﬁﬁhélﬁt zﬂgoiatﬂgHgti&%&%%ﬁgg%?&gf(ﬁ&ﬁg:sﬁ?ém&r oup.

For exanple, am ne-reactive activdting groups include €lectrop C groups,
such as t\ggerneechiaues arcebaserhp themreisigndipe dhas therligasd dindiggigjaracteristics of
N-hydr ox%éﬁuﬁ?%éﬂt-%hahlxg sRS ﬁll%r&t&ﬁi?@hypr@m il% be tHel s:ﬁ@gtuﬁ::j&ﬂdvl;@tagogdg &lﬂtﬁ&l' that
can reac S inc , for. exanpl e, i m de, iaodoac

acryl ol ylthe P’l‘/a&}qli ﬁ%llilt P‘Pi(g‘gg,se@-“flﬂ‘iﬂb P?PHFTH%B&H%P acéc(%&“ceﬁ;? 00y ius.

10t hi ol ) ,aneigeh-biheinkiskexifidty ahdehyeervedmch homahizet atibodpaonlyevieotipltiedCDR

am ne- Orstnqé/tdrregzthg int r%cr:ﬁo%' wnftl?gacﬁoolt e(%,u ln%sthei?nn%rg%o%z\!vgl? t}II%rrgs"E%f ﬁ%%?e?ocr} .
with a trivatent phosphor ous group to ?orm_phospﬁor amdate or p ospfhgorl m de
| i nkd@es doguinsaly exreftlovgntaioed.nBy osing eersring &tchniguey, exieEOl (L sotyt®cul es
are known idisib ¢ fafkwbAeR of e §X@IPH Rich BRY RN BPhcoShitertd by BAOHRRLMOSARm,
Techni ques , Academ ¢ Preés: San Diego, Calif. é1996)). Xn acti1vati'ng group
can be bafasiectisely reriaqed it igeangiegidiescio gFQige 1 Byyid mplegyle it co@pPpsy mer |
fatty aciegherfaaktdkl pihdugsdesic) or QbstaftiAYAHdnAnIrhideREnibDic@bted b@facexanpl e, a

di valent Cl1 -Cl2 group wherein one or nore carbon atons can be repl aced by

a hetero ch as en itrogen.or sulfur. Sui.taple |i r ieties
et ude. DR e BE AT D hERGTY Rt pyshib Rl oY E

- (CH2) 2- ahkbodagsd Bﬂ@m&iﬁ?isiﬂbﬁ%d@o&@of— @21~ O/HEEB anltbodiesNbaicbyiamg
agents 2Qnih i sCAIREL 36i3a kol oy AR Mnrﬁaﬁbgg@mﬁmg@fe%@e& FOF meXAWPha, bY
reacting a nono-Boca ,y]I I am ne_n(e. g., nono-Boc- et hyl enedi am ne,

nono- Boc-hgmanizad petihedies ajg human imaenpgiahuding tieqipisntpngidadydn gehich residues

1- et hy | - kB dy el dPAORIE SRR ARY ko000 BinBRaiiEElerinjh ORI GH LA REofboNd
bet ween the free anlnﬁrggﬂ{the fath%?a i d carhoxyl ate.. The Boc protecting
group catNHECPERLYEdRIAGH RHESIBISIRT 2 ByPery i 1 4R O RUMASr BETEY i
aci d20 TFAJortod ariipls e swhpik intaaky, raH sabbitcort fvahudam phmaediaplngdhé desavdt her
carboxyl%tgjﬁgtdeﬁﬁﬁgbggfcord an be reacted with nmal eic anhydride and the
resultingppro vet cygllseﬁp?oybroduce an activated mal ei m do derivative of
the fatty acid. (see, for exanple, Thonpson, et al., W 92/16221, the
entire t dOLIBIngbinemisghiaghbedies Witiotiporcapedndevitidie foy upeindhemetiofs (28] The
modi fi ed aEhReH#on Hayt F&,ek%ﬁ@? hRR beRn e PIRIUEEsiRY af BAREINGhMhed by
ant i body or 30ant|gen¢b|nd|ng ragment with a nDdlfqug]%gent. For exanhpl e,
the or gafPB-hyBiatzre antibadiaesusB atdar eommeths Mo MeRcdon Andhqdy deprathes | ¢
manngs byewipl oyi ng an am ne-reactive nodi fying agent, for exanple, an NHS
ester of PEG Mdified antibodies or antigen-binding fragnents can al so be
pr epar ed educin i.sul fide bonds Q. . dntra-chain.di,sukfide bonds) of
Bt paTor UL Hh o ARATS abfoSsaofbh Ded O Ra iy RS oRE LS

ant i gen- barkkérnJoass flP8grBmchoann {H88):0éerheyen €LP8R X hy autshiugingredent pve
modi Vi NgnAGRAbed-P CRIRAUHED @qum@esffble@le 80l PBMYn 0 Ledubfieds By §MiraR- VOl fi ed

anti bodi es and anti gen-bi nding fragnents conpri si n

2010/ 01739810 Atpdool b Fou Nosed.6f yatd:o 1ok yié%t%l;é,@ém%ﬁ@dal@@@%%%@ii c
sites of an antibody, specified portion or variant of the present invention
can Be premedntidodigs siH BethinganiRdhemhS,a Bikiety @Xedh@ufiesRn@moinede ygi s (Fi sch

et al. 199 i oconj u 147-53; I al. 199 i i m5
107 capadhg TR bhe SRt 0B CT sRbrek R SRR LS B
1997 Pr otNaisn5,325,589; 2288, W1 ; &ahil 5§ hesdetrdmedsndesesurinethg (RPHOR N 301 19696:T. |
Bi oconj u i enl AN 1 lifr ). [0229]
The anti gglgﬁn-c[%z’s$#§§%%a @? gf)hgog%%éﬁtf@g%)’gg%%%?%gga ?;bfsu%]aﬁz@ ‘conpri se
an ef f ecthe.Babunt of at | east one compound or protein selected from at

| east one of an anti-infective drug, a cardiovascular (CV) systemdrug, a
central nervous system (CNS) drug, an 10autonom c nervous system ( ANS)
drug, a respiratory tract drug, a gastrointestinal (@) tract drug, a
hormonal drug, a drug for fluid or electrolyte balance, a hematol ogi ¢ drug,
an antineopl astic, an immunonodul ati on drug, an ophthal mc, otic or nasal

oy



suitable for the node of adm nistration, solubility and/or stability of the
anti body conposition as well known in the art or as described herein.

[ 0231] Phsiormamautrissal excipients and additives useful i RCTha2p09asent
conposition include but are not limted to proteins, peptides, am no acids,
| i pids, and carbohydrates (e.g., sugars, 30including nonosacchari des, di-
tri-, tetra-, and oligosacchari des; derlyatised sugars such as alditols,

al donic acids, esterified sugars and t hd | i ke; and pol ysacchari des or sugar
pol yners), which can be present singly or in conbination, conprising al one
or in confpieIat Mosone B9ta899% il;byldued @hthinGhe #temewerk IEgﬁﬁpbﬂdSr)é q@madreivariable
excipients .in e, serum al bumi.n

conb ndroR A AR BURH SRR Rp AR BEEM RSP R Pt Fsihes
35Repr esdsteafor eraraplie NQueeniet sl. Whb.dtat.ddm SA888PuH . iPah Non. 26HUT76le5ia9g,762;
capacityah%%h%gg7@hﬁghﬂg,e K%ﬁ&gﬁg}@%g PCT/ AU2009/ 001047 69 gl yci ne,
argi ni ne, betaine |st|d|%e utamc acid, aspartic acid, cystelne

| ysine, | eucine, isoleucing, vallne nethlonlne Ehenylalanl aspart ane,
and the IIDKE2] CRepgshumanizasienam hrmiention agpipeshuherp oo PRes %fsﬁwr ate

eXCi pi entafiti gdh §p@:§lh@1t§ (:raomt&e) dr® gfaltd kdW@nir gmrnﬂlﬂ@ deRwoftogeqaxaRP ecceptor )

5 h f ct
S Y S S A ﬁ\l&&ﬂfﬂé}b@ﬁﬁﬁgﬁe& SRy eSS P oae”
cellobioﬂﬁ;dandf(HHRd@haQOQbBwsdB@hﬁmmmmsmlmehaamnN@fﬂﬂh@@@#OMﬁ%éjjque

ﬁ'nﬁf’f'ﬁft“ i %ratn%%trksazﬁut%octié:tf@’ lﬁﬂﬁfn %e%pgué Ve%e éF&]gloﬁl%g ﬁ*hg% Ehl% %ec{u%ﬁ(jcéé Rt
myoi ABsi can mhmietSh@am Retation s ftlis taéléfoé@r}h?éWH?@?@P@}%@ﬁl?ﬁlf@frileéuqeér use in the

present iiRuRAbLAH:iA/ Pﬁatsi%hn tiiQrstrrﬁ'éiﬁ’tlaP§&n01@ s babfebN@sfor ah gg&bto@‘nt i body
conp05|tg$ns can also I nc justing agent; typically,

the buf f &PRS thys §%Hr9aﬁ51raéi?a}?aé(?n]f‘%”6ﬁﬁi H?lte’étﬂadé?ﬁ "tfﬁ%]é?{ EF“H‘rUOBase Repr esent ati ve
buffers include organic acid salts, such as salts of citric acid, ascorbic
aci d, gI jie 63 c Faﬁthd‘mdraﬂlbﬁmh&eﬁahtﬁbodﬁ@rrh@rdo@n}ﬁfsh desiduge dianhe e fabndae etel ¢
aci d, %h](gel nﬁag@u% in l'ié no&“ aﬁ)tn[%dﬁaﬁhe%g mh&égf{c% 1Qr|1soz{rle %md o fu]félerh 1%%1%hat €

buffers erre fers or use i resen NpPosI |ons are organlc
aci d 18al tagtibalygierfasmaicer(age to {)lﬂmqesm@thfﬁnmwalﬂ genetdh,ehehummdgd angipedy f i ed

portion Q}@;lll\é@ E'é sUbRIAREA Rﬁdlp&sat q’éastt(g}fé 5&&’52&5@%%@%}15‘&& Hgﬁaﬂi@l 1 1&1?

ex0|p|ents/a tives, suc yvi nyl nes, ficolls (a polyneric
sugar), adyer ,sg]qséagltlegy @ll of @VéllYBﬁé‘%ﬂ?hhﬁ?g% Cprrgspond to those of a non-human

2- hydr ox yRhapy élo&aucaﬁfd AUexdubititialF AP YIRS fyhenerkgbyiemd sre tdsavoh hii@a@gent s,
antim crobi al an sweet ener s, ant|OX|dants antistatic agents,
surfactaﬁ?@“?8gg‘qu§W9?5Fbates such as "TVEEN(r) 20" and "TWEEN(r) 80"),
|ipids (e.qg., phospholipids, fatty acids), steroids (e.g., cholesterol),
and Chel 40164 dhemumapizedjantitedy Aptiofalig 3o Willesepaisel atadakit #iportain drown

phar maceyfi.cal %l%ﬁﬁlﬁlp&ﬁfg{aﬁt I%Efynqpc)ag&#ahy%ﬁat Jf l;lthﬁﬁ)llaﬁ ih V\ggﬁlﬁlﬂ of fh‘f'ther

antlbody conposi t1ons accor nvention are e art

e.g., as defagds ep Jopes @S%M&Whmamhél%& ane Eretl 82 ééCQfﬂlngbaﬁch 19 th

ed., Wl |"hﬁ‘rﬂ§m§edNa|nhb@dT§s mby RRMe aAfbdidy Wigeink P’ﬂNs%érﬁiaﬁﬂ 1@3 @%l&nﬁﬁ%&r en fce
e | SCl osures o

52 nd ed Medi ¢ Econo E uﬂt alﬁ,b NL
whi ch ar é‘ugﬁPuVP’é‘?aR’ ?@F PRSURETBICH Oy ¢ SHETROMNL FSARENCE TN R 3PRT er or
exci Qﬁenthuﬁ‘ﬁhepetcaésslna[ﬂrectﬁﬁ[hﬁhaﬁdi@ﬁa‘hﬁbéﬁegare tﬁﬁ@aﬂ]@&fm&n&hﬁﬂlaﬂ divwidtls) and

BELLF&ZSSS%E Eﬁsu{ S arllqu]l)ostnbgfoso%lns\f;%am%w r}tf::srsi%ius e%%eBSG stltu brgfvrgsr}%ues r}ﬁ

buf f er vmanhlog@um sites mrrodernt hogealiesabee, fmsexwple 8sS. ;Baeé‘écrsvéﬁ%,éw;ti iﬁﬁsﬂ@nd
formul at isgns 7“69”% g%?%? Saséyﬁ)%eéé’éaélkd’@a% 5t W& b, 186 378! dnl THRfaBbES €T ved

formul ati ons’ sui arnmaceuti c or veterlnary use, conpr|3|ng at

| east ondURHedtivadyo: %9&991.5@66%%1?@Hm@nlzed/\eltﬁwﬁ_eﬁ 019 5yBEaT?sAop DIRE0E 047

70 v3Di amfuriafizad REOIRE Bding ainpioves 8RNI Ibes HRtektngihe® Mntideh Qfediv@ssed.
formul ati ons contain at | east one known preservatlve or optionally sel ected

fromthe p.gonsi st.in t one. M Cr eso.

o or esor LG b EERELEHbO el an &Ry VSR Renell Floi iy ap Pt IkRlhng
phenoxyeqmagm&ﬂmapnmﬂkdedyﬂebatﬁkwbmmmganmmxhﬂﬂgmmﬁKbﬂyghhomﬂmmm@e g.
hexahydr y d |ke)
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15  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 et 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.



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, MQOWBW/H017D8 74, 75, 76, 77, 78, PCT/AU2009/001047

50

[0174] In a natural immune response, antibody genes accumulate mutations at a high rate
(somatic hypermutation). Some of the changes introduced will confer higher affinity, and B
cells displaying high-affinity surface immunoglobulin are preferentially replicated and
differentiated during subsequent antigen challenge. This natural process can be mimicked by
5 employing the technique known as “chain shuffling” (Marks et al. 1992 Biotechnology (N Y)
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 ef 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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techni quege 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 PVMA204 Murine Light Chain variable region (SEQ ID NO 7) DI VLTQSPATLS
VTPGDSVSLSCRASQSI SI NLHWYQQKSHESPRLLI KFASQSI SE PSR

FSGYGSGT DVOL281 067498 EDFGRYFCQQSNSWPLTFGAGTKLELKR [ 0253] UsCme tizhe/0eha202
protein sequences as a tenplate, a new optim zed nucl eoti de sequence was
produced in which the murine heavy chain variable region was grafted onto a
10 human 1gG domain (CHL, CH2 and CH3) SSEQID NGO 8), and the light chain
vari able region was grafted onto a hunan kappa constant domain (SEQ I D NO
9) as seen below. This chineric anti body was naned Anti body 202. 1: Anti body
202.1 headyarﬁd‘g%l Métheed fbDedderatib@)engineered glycoforms are known in the art and include

SE%\Y/ES OPRER GE‘L %i SGWW #&%&Wﬁ%l 7,388,081; and

Gr LWVSSA@(DIQQQWBMSSKSTSGGT AAL GCLVKDYFPEPVTVSVWNSGALTSGV HTFPAVLQSSGLYSLS
SWTVPSSSLGTQTYI CNVNHKPSNTKVDKKVEPKSCDKTHT

S NART P N ¢ S been widely use
VHNAKTKPE‘}%N?’:F[\?% EBH KPZﬁkM EM LPAF%*E%\F%W fras b idely used
KGQPREPQUYTT W@g}yrg Tﬁtshburn (2008).

VL DSDGSFFLYSKLTVDKSR\/\QQG!\IVFSCSVM—lEAL HNHYTQ(SLSLSPGK Anti body 202.1 Iight
chai n ( S0 84D Hater&do)njugate antibodies are also within the scope of the present invention.
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2010/ 017598PCT/ AU2009/ 001047 77 Antibody 1 heavy chain (SEQ ID NO 12)
EVQL QQSGMILSARS GAS Ip KIf SGERASMRO B Y MHYK QRPEQBL &b e EPEENI@ortion or variant of the
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Ve el s s SR Qb B e PSR TR LA S W Heresthe
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TLTLSKADY R RV RCEVA Pt S B T B B S pot e e primate. and oo g

t r ansi entthg/lilke) capabioigapdudingereapidoipn ef Funga angbedjerrp descrbed kdieivrrad/ogpraphy .
Ant i body ihoWasn HRSedeilthElprobuder KadRf skibadd caple ias18eRliRsRRNREFRNRREE

(SPR) (TABLE 1 S against |L-12 nd. shown to be
specific lwrﬁaﬁ%e%dﬁﬁéss&ﬁgﬂf:fnengdlstsuflifl%é‘ Iﬁq{]é‘)‘]é d%é‘f ﬁ’ﬁ SF’ES’F}'I e was simlar
to that of the original nouse anti body PMA204 (FIGURE 3). Analyte ka
(1/123s) [6E86(] 1/TsansKEni¢ RiWe thhtchA ptodiGe x rdfeftobe 4bhumaaliibbdics that bR2d t2. 55x 106

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



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 WD 2010/017598PCT/ AU2009/ 001047 78 EXAMPLE 2 2.1

Speci fi ciwg 20fo/@k8804 and Anti body 1 [0256] PMA204 and AmrCirkaagyosioobzand
equally well to human IL-12, IL-23, IL-12p40 and IL-12p80 in a dose
dependent manner as determ ned using ELI SA (FIGURE 3). Using 5SPR, kinetic
data for Antibody 1 including the ka (oa?-érate), kd (the off-rate) and the
equi li brium di ssoci ation constant (KD) re calculated and are listed in
TABLE 1. Antibody 1 bound to human IL-12, 1L-23, I1L-12p40 with simlar KD
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Y Varlablg region of 1ntryrjest (e.g., CDR, coding joint) and a second primer that anneals ody

25  specifically to non-variable region sequences (e.g., Cuxl, Vu).

[0188] Screening antibodies, specified portions or variants thereof for specific binding to
similar proteins or fragments can be conveniently achieved using peptide display libraries.
This method involves the screening of large collections of peptides for individual members
having the desired function or structure. Antibody screening of peptide display libraries is

30  well known in the art. The displayed peptide sequences can be from 3 to 5000 or more amino
acids in length, frequently from 5-100 amino acids long, and often from about 8§ to 25 amino
acids long. In addition to direct chemical synthetic methods for generating peptide libraries,
several recombinant DNA methods have been described. One type involves the display of a
peptide sequence on the surface of a bacteriophage or cell. Each bacteriophage or cell

35  contains the nucleotide sequence encoding the particular displayed peptide sequence. Such
methods are described in PCT Patent Publication Nos. WO 91/17271, WO 91/18980, WO



3.1.1 Wat position 94 in the light chain [0261] Tryptophans can be
oxi di zed during the antibody purification process |eading to an 15oxi di zed
and unoxiwpDzet/Ep®si es t hat causes probl ens during the PPLAwn@0psi43 of the
protein as seen by Yang et al. 2007 J Chromatogr A 1156 174-82. To avoid
this a conservative substitution of Trp to Phe at position 94 in the |ight
chain was nmade. This anti body naned Ant%gody 3 was produced via gene

synt hesi s, expressed and screened in ELI'SA (FIGURE 9). In SPR screen this
anti body dissociated fromlL-12 and IL-23 faster than Anti body 1 (TABLE
202) . Antolbodys,.Nad WO-9B23278dDMgr dylstedd for fehiert@ing Kidrdriks Wb peptidle{ hsve dp edfsﬁ

(2018) 4 R P M RIS Rl SR ARG B
1. 25x106 Nos58%102/03%581 WO 27148438 2md 0O 96/19256. See also, U.S. Pat. Nos. 5,658,754
and 5,643,768. Peptide display libraries, vector, and screening kits are commercially available
5 from such suppliers as Invitrogen (Carlsbad, Calif.), and Cambridge Antibody Technologies
(Cambridgeshire, 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
10 Cambridge Anitibody Technologies; U.S. Pat. No. 5,750,373, assigned to Genentech, U.S.
Pat. Nos. 5,618,920, 5,595,898, 5,576,195, 5,698,435, 5,693,493, 5,698,417, assigned to
Xoma, Colligan, supra; Ausubel, supra; or Sambrook, supra, each of the above patents and

publications entirely incorporated herein by reference.

[0189] Antibodies, specified portions and variants thereof of the present invention can also
15  be prepared by providing at least one antibody, specified portion or variant thereof encoding
nucleic acid to transgenic animals or mammals, such as goats, cows, horses, sheep, and the
like, that produce such antibodies, specified portions or variants thereof in their milk. Such
animals can be provided using known methods. See, e.g., but not limited to, U.S. Pat. Nos.
5,827,690; 5,849,992; 4,873,316; 5,849,992; 5,994,616; 5,565,362; 5,304,489, each of which

20  1is entirely incorporated herein by reference.

[0190] Antibodies, specified portions and variants thereof of the present invention can
additionally be prepared using at least one antibody or specified portion or variant encoding
nucleic acid to provide transgenic plants and cultured plant cells (e.g., but not limited to,
tobacco, maize and bryophytes) that produce such antibodies, specified portions or variants
25  thereof in the plant parts or in cells cultured therefrom. As a non-limiting example, transgenic
tobacco leaves expressing recombinant proteins have been successfully used to provide large
amounts of recombinant proteins, €.g., using an inducible promoter. See, e.g., Cramer et al.
1999 Curr Top Microbiol Immunol 240 95-118 and references cited therein. Also, transgenic
maize have been used to express mammalian proteins at commercial production levels, with
30  biological activities equivalent to those produced in other recombinant systems or purified
from natural sources. See, e.g Hood et al. 1999 Adv Exp Med Biol 464 127-47 and references
cited therein. Antibodies have also been produced in large amounts from transgenic plant
seeds including tobacco seeds and potato tubers. See, e.g., Conrad et al. 1998 Plant Mol Biol
38 101-9 and references cited therein. Antibodies, have also been transiently expressed and
35  secreted by such genetically modified moss protoplasts and show an unaltered antigen-

binding affinity and, in extensive tests, revealed up to 40-fold enhanced ADCC (Schuster,



1.67x104 91.8 2.03x106 1.47x104 72.2 TABLE 2: SPR data for Antibodies 1,

3, 4 and 7. WD 2010/ 017598PCT/ AU2009/ 001047 80 3.1.2 M at position 34 of

t he heavywohaim1j®862] It has been shown that Met can beCoswb®adidari ng
purification and storage of antibodies. A BLAST search of hunman anti body
sequences identified that Leu is common at this position. A M34L
substitution was nmade and the construct Qamed Anti body 4. The gene 5 was
synt hesi ed, expressed and the anti body reened using SPR and ELI SA ( FI GURE
9). Antibody 4 suffered a small loss in affinity for both IL-12 and IL-23
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oxi di zed knowusmmlgadae$®ra¢sgnengl tWhitelaraey alr 34 BionheraSoe Bomy 28190 Ma édttal.coul d
al so for rr?gﬁ@én«amotpahnm PHSPAY L, RORM 1 66 \& Bfysiof 1S gipeand RAGHQL the

ot her e exceptions el ng ’t e orildlna s "and am no acl S Wwas
subst ﬁt utcetad theraimiEpch of thej apaversfaignage Heengiyely H@@@ratadmher@wéwﬁfeir%m es were

expr essedhehafisdd@at dfthd ﬁﬁ}éﬂthﬁﬂiaﬁfbnﬁt hLﬁnan7IL B/29withQ, wilid rankd of 4Binid&, (K19,

16, 17, 18, 19, 2(1(; %1 22 An ELI S vva é?‘ﬁ performed on these ag bodi es
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least one antibody as described herein and/or as known in the art. Of course, the genetic code

is well known in the art. Thus, it would be routine for one skilled in the art to generate such

degenerate nucleic acid variants that code for specific antibody, specified portion or variants
30  thereof of the present invention. See, e.g., Ausubel, et al., supra, and such nucleic acid

variants are included in the present invention.

[0192] As indicated herein, nucleic acid molecules of the present invention which comprise
a nucleic acid encoding an antibody or specified portion or variant can include, but are not
limited to, those encoding the amino acid sequence of an antibody fragment, by itself; the

35  coding sequence for the entire antibody or a portion thereof; the coding sequence for an

antibody, fragment or portion, as well as additional sequences, such as the coding sequence of



CDR Canonical Structure Heavy Chain CDRL 1 Heavy Chain CDR2 2 Light Chain
CDR1L 2 Light Chain CDR2 1 Light Chain CDR3 1 TABLE 3: Canonical Structure
pattern oVothw/TDRs of PMA204 WD 2010/ 017598PCT/ AU2009,PC0MI2T093R1(40269]
Human germ i ne VH regi on sequences (Hwang et al, 2005) that have a simlar
canoni cal structure pattern to PMA204 were sel ected as acceptors. These
were the follow ng germine sequences (Note: Al germine sequences taken
from|MST database, Gudicelli, V. et al: Nucleic Acids Res., 33: D256 -
D261 (2005); Note sone residues in the these gernline 5sequences are
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GETI YAQK 9
Qv %%@K@J%&%ﬁé%@%@é%&%%ﬁ 59pe! R fin®)
GNTNYAQK ROERATMCDRGPS TR (RS REEPIT Pedingoangstakilty of mMBNRAYEAN i ne
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uence siIm
sequences 1solated or otherwise complementary to, a cDNA from a human or mammalian

nucleic acid library.

[0194] Preferably, the cDNA library comprises at least 80% full-length sequences,

20  preferably at least 85% or 90% full-length sequences, and more preferably at least 95% full-
length sequences. The cDNA libraries can be normalised to increase the representation of rare
sequences. Low or moderate stringency hybridisation conditions are typically, but not
exclusively, employed with sequences having a reduced sequence identity relative to
complementary sequences. Moderate and high stringency conditions can optionally be

25 employed for sequences of greater identity. Low stringency conditions allow selective
hybridisation of sequences having about 70% sequence identity and can be employed to

identify orthologous or paralogous sequences.

[0195] Optionally, polynucleotides of this invention will encode at least a portion of an
antibody or specified portion or variant encoded by the polynucleotides described herein. The
30  polynucleotides of this invention embrace nucleic acid sequences that can be employed for
selective hybridisation to a polynucleotide encoding an antibody or specified portion or
variant of the present invention. See, e.g., Ausubel, supra; Colligan, supra, each entirely

incorporated herein by reference.

[0196] The isolated nucleic acids of the present invention can be made using (a)
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ocPv- 80, PeGMPIQNSHAR AIrAl cuRRRIo NpRe 2860 BemessemiBY @AMt at i on* SEQ
ID NO DNA SEQ ID NO Protein Mutation* SEQ ID NO DNA kd (Vs) vs. 1L-23
scFv- 8071020619 In s@B6ehB8diments, isolated nucleic acids that serve as promoter, enhancer, or

other elements can be introduced in the appropriate position (upstream, downstream or in

15  intron) of a non-heterologous form of a polynucleotide of the present invention so as to up or
down regulate expression of a polynucleotide of the present invention. For example,
endogenous promoters can be altered in vivo or in vitro by mutation, deletion and/or

substitution.

[0206] The present invention also relates to vectors that include isolated nucleic acid

20  molecules of the present invention, host cells that are genetically engineered with the
recombinant vectors, and the production of at least one antibody or specified portion or
variant by recombinant techniques, as is well known in the art. See, e.g., Sambrook, et al.,
supra; Ausubel, et al., supra, each entirely incorporated herein by reference. The
polynucleotides can optionally be joined to a vector containing a selectable marker for

25  propagation in a host. Generally, a plasmid vector is introduced in a precipitate, such as a
calcium phosphate precipitate, or in a complex 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 should be operatively linked to an appropriate promoter. The

30  expression constructs will further contain sites for transcription initiation, termination and, in
the transcribed region, a ribosome binding site for translation. The coding portion of the
mature transcripts expressed by the constructs will preferably include a translation initiating at
the beginning and a termination codon (e.g., UAA, UGA or UAG) appropriately positioned at
the end of the mRNA to be translated, with UAA and UAG preferred for mammalian or
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eukaryotic cell expression.

[0208] Expression vectors will preferably but optionally include at least one selectable
marker. Such markers include, e.g., but not limited to, methotrexate (MTX), dihydrofolate
reductase (DHFR, U.S. Pat. Nos. 4,399,216; 4,634,665 4,656,134; 4,956,288; 5,149,636; and
5,179,017), ampicillin, neomycin (G418), mycophenolic acid, or glutamine synthetase (GS,
U.S. Pat. Nos. 5,122,464; 5,770,359; and 5,827,739) resistance for eukaryotic cell culture, and
tetracycline or ampicillin resistance genes for culturing in E. coli and other bacteria or
prokaryotics (the above patents are entirely incorporated herein by reference). Appropriate
culture mediums and conditions for the above-described host cells are known in the art.
Suitable vectors will be readily apparent to the skilled artisan. Introduction of a vector
construct into a host cell can be effected by calcium phosphate transfection, DEAE-dextran
mediated transfection, cationic lipid-mediated transfection, electroporation, transduction,
infection or other known methods. Such methods are described in the art, such as Sambrook,
supra, Chapters 1-4 and 16-18; Ausubel, supra, Chapters 1, 9, 13, 15, 16.

[0209] At least one antibody, specified portion or variant of the present invention can be
expressed in a modified form, such as a fusion protein, and can include not only secretion
signals, but also additional heterologous functional regions. For instance, a region of
additional amino acids, particularly charged amino acids, can be added to the N-terminus of
an antibody, specified portion or variant to improve stability and persistence in the host cell,
during purification, or during subsequent handling and storage. Also, peptide moieties can be
added to an antibody, specified portion or variant of the present invention to facilitate
purification. Such regions can be removed prior to final preparation of an antibody or at least
one fragment thereof. Such methods are described in many standard laboratory manuals, such
as Sambrook, supra, Chapters 17.29-17.42 and 18.1-18.74; Ausubel, supra, Chapters 16, 17
and 18. Those of ordinary skill in the art are knowledgeable in the numerous expression

systems available for expression of a nucleic acid encoding a protein of the present invention.

[0210] Alternatively, nucleic acids of the present invention can be expressed in a host cell
by turning on (by manipulation) in a host cell that contains endogenous DNA encoding an
antibody, specified portion or variant of the present invention. Such methods are well known
in the art, e.g., as described in U.S. Pat. Nos. 5,580,734, 5,641,670, 5,733,746, and 5,733,761,

entirely incorporated herein by reference.

[0211] TIlustrative of cell cultures useful for the production of the antibodies, specified
portions or variants thereof, are mammalian cells. Mammalian cell systems often will be in

the form of monolayers of cells although mammalian cell suspensions or bioreactors can also
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be used. A number of suitable host cell lines capable of expressing intact glycosylated
proteins have been developed in the art, and include the COS-1 (e.g., ATCC CRL 1650),
COS-7 (e.g., ATCC CRL-1651), HEK293, BHK21 (e.g., ATCC CRL-10), CHO (e.g., ATCC
CRL 1610) and BSC-1 (e.g., ATCC CRL-26) cell lines, COS-7 cells, CHO cells, hep G2
cells, P3X63Ag8.653, SP2/0-Agl4, 293 cells, HeLa cells and the like, which are readily
available from, for example, American Type Culture Collection, Manassas, Va. Preferred host
cells include cells of lymphoid origin, such as myeloma and lymphoma cells. Particularly
preferred host cells are P3X63Ag8.653 cells (ATCC Accession Number CRL-1580) and
SP2/0-Agl4 cells (ATCC Accession Number CRL-1851). In a particularly preferred
embodiment, the recombinant cell is a P3X63Ab8.653 or a SP2/0-Ag14 cell.

[0212] Expression vectors for these cells can include one or more of the following
expression control sequences, such as, but not limited to, an origin of replication; a promoter
(e.g., late or early SV40 promoters, the CMV promoter; U.S. Pat. Nos. 5,168,062; 5,385,839),
an HSV tk promoter, a pgk (phosphoglycerate kinase) promoter, an EF-1 alpha promoter
(U.S. Pat. No. 5,266,491), at least one human immunoglobulin promoter; an enhancer, and/or
processing information sites, such as ribosome binding sites, RNA splice sites,
polyadenylation sites (e.g., an SV40 large T Ag poly A addition site), and transcriptional
terminator sequences. See, e.g., Ausubel et al., supra; Sambrook, et al., supra. Other cells
useful for production of nucleic acids or proteins of the present invention are known and/or
available, for instance, from the American Type Culture Collection Catalogue of Cell Lines

and Hybridomas (www.atcc.org) or other known or commercial sources.

[0213] When eukaryotic host cells are employed, polyadenlyation or transcription
terminator sequences are typically incorporated into the vector. An example of a terminator
sequence is the polyadenlyation sequence from the bovine growth hormone gene. Sequences
for accurate splicing of the transcript can also be included. An example of a splicing sequence
is the VPI intron from SV40 (Sprague et al. 1983 J Virol 45 773-81). Additionally, gene
sequences to control replication in the host cell can be incorporated into the vector, as known

in the art.

[0214] An antibody, specified portion or variant can be recovered and purified from
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

for purification. See e.g., Colligan, Current Protocols in Immunology, or Current Protocols in
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Protein Science, John Wiley & Sons, NY, N.Y., (1997-2003), e.g., Chapters 1, 4, 6, 8, 9, 10,

each entirely incorporated herein by reference.

[0215] Antibodies, specified portions or variants thereof of the present invention include
naturally purified products, products of chemical synthetic procedures, and products produced

5 by recombinant techniques from a eukaryotic host, including, for example, yeast, higher plant,
insect and mammalian cells. Depending upon the host employed in a recombinant production
procedure, the antibody, specified portion or variant of the present invention can be
glycosylated or can be non-glycosylated, with glycosylated preferred. Such methods are
described in many standard laboratory manuals, such as Sambrook, supra, Sections 17.37-

10 17.42; Ausubel, supra, Chapters 10, 12, 13, 16, 18 and 20, Colligan, Protein Science, supra,

Chapters 12-14, all entirely incorporated herein by reference.

[0216] The isolated antibodies of the present invention comprise an antibody or specified

portion or variant encoded by any one of the polynucleotides of the present invention as

discussed more fully herein, or any isolated or prepared antibody, specified portion or variant
15  thereof.

[0217] Preferably, the antibody or antigen-binding fragment binds human IL-12/23 proteins
and, thereby substantially neutralises the biological activity of the proteins. An antibody,
specified portion or variant thereof, that partially or preferably substantially neutralises at
least one biological activity of at least one IL-12/23 protein and thereby inhibit activities

20  mediated through the binding of IL-12 to at least one IL-12 receptor, or IL-23 to at least one
IL-23 receptor or through other IL-12 or IL-23-dependent or mediated mechanisms. As used
herein, the term “neutralising antibody” refers to an antibody that can inhibit human IL-12p40
protein or fragment related-dependent activity by about 20-120%, preferably by at least about
60, 70, 80, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100% or more depending on the assay. The

25  capacity of the antibody or specified portion or variant to inhibit human IL-12/23 related-
dependent activity is preferably assessed by at least one suitable antibody or protein assay, as
described herein and/or as known in the art. An antibody, specified portion or variant of the
invention can be of any class (IgG, IgA, IgM, IgE, IgD, etc.) or isotype and can comprise a
kappa or lambda light chain. In one embodiment, the antibody or specified portion or variant

30  comprises an IgG heavy chain or defined fragment, for example, at least one of isotypes,
IgG1, IgG2, IgG3 or IgG4. Antibodies of this type can be prepared by employing a transgenic
mouse or other trangenic non-human mammal comprising at least one human light chain (e.g.,
IgG, IgA and IgM; e.g., v1, v2, v3, y4) transgene as described herein and/or as known in the
art. In another embodiment, the antibody, specified portion or variant thereof comprises an

35  IgGl heavy chain and an IgG1 light chain.
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[0218] At least one antibody, specified portion or variant of the invention binds at least one
specified epitope specific to IL-12p40 protein, fragment, portion or any combination thereof.
As non-limiting examples, an antibody, specified portion or variant specifically binds at least
one epitope comprising at least 1-3 amino acids of the entire amino acid sequence of IL-
5 12p40 subunit. The at least one specified epitope can comprise any combination of at least

one amino acid of IL-12p40 such as, but not limited to, 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13
or 14 amino acids of at least one of, 1-10, 10-20, 20-30, 30-40, 40-50, 50-60, 60-70, 70-80,
80-90, 90-100, 100-110, 110-120, 120-130, 130-140, 140-150, 150-160, 160-170, 170-180,
180-190, 190-200, 200-210, 210-220, 220-230, 230-240, 240-250, 250-260, 260-270, 280-

10 290, 290-300, 300-306, 1-7, 14-21, 29-52, 56-73, 83-93, 96-105, 156-175, 194-204, 208-246,
254-273, 279-281, or 289-300 of SEQ ID NO:1 (human IL-12p40 subunit, 306 amino
acids).These predicted epitopes are available on IL-12, IL.-23, IL-12p40 monomer and IL-
12p80 homodimer.

[0219] The antibody can comprise at least one of a heavy or light chain variable region

15  having a defined amino acid sequence. For example, in a preferred embodiment, the antibody
comprises at least one of at least one heavy chain variable region and/or at least one light
chain variable region. Human antibodies that bind to human IL-12/23 proteins and/or
fragments and that comprise a defined heavy or light chain variable region can be prepared
using suitable methods, such as phage display (Katsube et al. 1998 Int J Mol Med 1 863-8) or

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 10™ 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
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acid by a second amino acid that has chemical and/or physical properties (e.g., charge,
structure, polarity, hydrophobicity/hydrophilicity) that are similar to those of the first amino
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, W and 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 properties (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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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, PEGsog0 and
PEG20,000 , 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 (C, laurate),
n-tetradecanoate (Cj4, myristate), n-octadecanoate (Cig, stearate), n-eicosanoate (Cayo,
arachidate), n-docosanoate (C,;, behenate), n-triacontanoate (Csg), n-tetracontanoate (Cyg),

30  cis-A9-octadecanoate (Cig, oleate), all cis-AS5,8,11,14-eicosatetraenoate (Cso, 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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suitable methods, such as by reaction with one or more modifying agents. A “modifying
agent” as the term is used herein, refers to a suitable organic group (e.g., hydrophilic polymer,
a fatty 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
form 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;); —, —NH—(CH3)s —NH—, —(CH3), —
NH— and —CH,; —O—CH,; —CH; —0—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 modifying agent to produce the modified

antibody of the invention. Modified antibodies and antigen-binding fragments comprising an
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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 (rHA), gelatin, casein, and the like.

35  Representative amino acids which can also function in a buffering capacity include alanine,
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glycine, arginine, betaine, histidine, glutamic acid, aspartic acid, cysteine, lysine, leucine,
isoleucine, valine, methionine, phenylalanine, aspartame, and the like. One preferred amino

acid is glycine.

[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-p-cyclodextrin),

20  polyethylene glycols, flavoring agents, antimicrobial agents, sweeteners, antioxidants,
antistatic agents, surfactants (e.g., polysorbates such as “TWEEN® 20” and “TWEEN® 807),
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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15 0.00075, 0.0009, 0.001, 0.002, 0.005, 0.0075, 0.009, 0.01, 0.02, 0.05, 0.075, 0.09, 0.1, 0.2,
0.3,0.5,0.75, 0.9, 1.0%), and the like.

[0237] Any method of the present invention can comprise administering an effective amount
of a composition or phannaceutical composition comprising at least one antibody, specified
portion or variant to a cell, tissue, organ, animal or patient in need of such modulation,

20  treatment or therapy. Such a method can optionally further comprise co-administration or
combination therapy for treating such immune diseases, wherein the administering of said at
least one antibody, specified portion or variant thereof further comprises administering,
before, concurrently, and/or after, at least one selected from at least one multiple sclerosis
therapeutic (including but not limited to, beta-interferon 1a and beta-interferon 1b (e.g.,

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 (Tx1) 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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or fragment, a soluble TNF receptor or fragment, fusion proteins thereof or a small molecule
TNF antagonist), an antirheumatic, a muscle relaxant, a narcotic, a non-steroid anti-
inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local anesthetic, a
neuromuscular blocker, an antimicrobial (e.g., aminoglycoside, an antiftingal, an antiparasitic,
5 an antiviral, a carbapenem, cephalosporin, a flurorquinolone, a macrolide, a penicillin, a
sulfonamide, a tetracycline, another antimicrobial), an antipsoriatic, a corticosteriod, an
anabolic steroid, an IL-12/23 agent, a mineral, a nutritional, a thyroid agent, a vitamin, a
calcium related honnone, an antidiarrheal, an antitussive, an antiemetic, an antiulcer, a
laxative, an anticoagulant, an erythropieitin (e.g., epoetin alpha), a filgrastim (e.g., G-CSF,

10 Neupogen®), a sargramostim (GM-CSF, Leukine), an immunising agent, an immunoglobulin,
an immunosuppressive (e.g., basiliximab, cyclosporine, daclizumab), 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

15  syinpathomimetic, a stimulant, donepezil, tacrine, an asthma medication, a beta agonist, an
inhaled steroid, a leukotriene inhibitor, a methylxanthine, a cromolyn, an epinephrine or
analog, dornase alpha (Pulmozyme®), a cytokine or a cytokine antagonist. Suitable dosages
are well known in the art. See, e.g., Wells et al., eds., Pharmacotherapy Handbook, 2nd
Edition, Appleton and Lange, Stamford, Conn. (2000); PDR Pharmacopoeia, Tarascon Pocket

20  Pharmacopoeia 2000, Deluxe Edition, Tarascon Publishing, Loma Linda, Calif. (2000), each

of which references are entirely incorporated herein by reference.

[0238] TNF antagonists suitable for compositions, combination therapy, co-administration,
devices and/or methods of the present invention (further comprising at least one antibody,
specified portion and variant thereof, of the present invention), include, but are not limited to,
25 anti-TNF antibodies, antigen-binding fragments thereof, and receptor molecules which bind
specifically to TNF; compounds which prevent and/or inhibit TNF synthesis, TNF release or
its action on target cells, such as thalidomide, tenidap, phosphodiesterase inhibitors (e.g.,
pentoxifylline and rolipram), A2b adenosine receptor agonists and A2b adenosine receptor
enhancers; compounds which prevent and/or inhibit TNF receptor signalling, such as mitogen
30  activated protein (MAP) kinase inhibitors; compounds which block and/or inhibit membrane
TNF cleavage, such as metalloproteinase inhibitors; compounds which block and/or inhibit
TNF activity, such as angiotensin converting enzyme (ACE) inhibitors (e.g., captopril); and
compounds which block and/or inhibit TNF production and/or synthesis, such as MAP kinase

inhibitors.

35 [0239] Asused herein, a “tumor necrosis factor antibody,” “TNF antibody,” “TNFaq

antibody,” or fragment and the like decreases, blocks, inhibits, abrogates or interferes with
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TNFa activity in vitro, in situ and/or preferably in vivo. For example, a suitable TNF human
antibody of the present invention can bind TNFa and includes anti-TNF antibodies, antigen-
binding fragments thereof, and specified mutants or domains thereof that bind specifically to
TNFa. A suitable TNF antibody or fragment can also decrease block, abrogate, interfere,

5 prevent and/or inhibit TNF RNA, DNA or protein synthesis, TNF release, TNF receptor
signaling, membrane TNF cleavage, TNF activity, TNF production and/or synthesis.

[0240] Preferred TNF receptor molecules useful in the present invention are those that bind
TNFao with high affinity (see, e.g., Feldmann et al., International Publication No. WO
92/07076; Loetscher et al. 1990 Cell 61 351-9; Schall et al. 1990 Cell 61 361-70, which

10 references are entirely incorporated herein by reference) and optionally possess low
immunogenicity. In particular, the 55 kDa (p55 TNF-R) and the 75 kDa (p75 TNF-R) TNF
cell surface receptors are useful in the present invention. Truncated forms of these receptors,
comprising the extracellular domains (ECD) of the receptors or functional portions thereof
(see, e.g.,Corcoran et al. 1994 Eur J Biochem 223 831-40), are also useful in the present

15  invention. Truncated forms of the TNF receptors, comprising the ECD, have been detected in
urine and serum as 30 kDa and 40 kDa TNFa. inhibitory antibodies (Engelmann et al. 1990 J
Biol Chem 265 1531-6). TNF receptor multimeric molecules and TNF immunoreceptor
fusion molecules, and derivatives and fragments or portions thereof, are additional examples
of TNF receptor molecules which are useful in the methods and compositions of the present

20  invention. The TNF receptor molecules which can be used in the invention are 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

undefined properties, may contribute to the therapeutic results achieved.

[0241] Typically, treatment of pathologic conditions is effected by administering an

25  effective amount or dosage of at least one antibody composition that total, on average, a range
from at least about 0.01 to 500 milligrams of at least one antibody, specified portion or
variant/kilogram of patient per dose, and, preferably, from at least about 0.1 to 100 milligrams
of an antibody, specified portion or variant/kilogram of patient per single or multiple
administration, depending upon the specific activity of antibody, specified portion or variant

30  contained in the composition. Alternatively, the effective serum concentration can comprise
0.1-5000 pg/ml serum concentration per single or multiple administration. Suitable dosages
are known to medical practitioners and will, of course, depend upon the particular disease
state, specific activity of the composition being administered, and the particular patient
undergoing treatment. In some instances, 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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the desired daily dose or effect is achieved. Preferred doses can optionally include 0.1, 0.2,
0.3,04,0.5,0.6,0.7,08,09,1,2,3,4,5,6,7,8,9, 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,
S 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 mg/kg/administration, or any range, value or fraction thereof, or to
achieve a serum concentration 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,
4.0,45,4.9,5.0,5.5,59,6.0,6.5,69,7.0,7.5,7.9, 8.0, 8.5, 8.9,9.0,9.5,9.9, 10, 10.5, 10.9,
11,11.5,11.9, 20, 12.5, 12.9, 13.0, 13.5, 13.9, 14.0, 14.5,4.9,5.0, 5.5, 5.9, 6.0, 6.5, 6.9, 7.0,
10 7.5,79,8.0,8.5,89,9.0,9.5,909, 10, 10.5, 109, 11, 11.5, 11.9, 12, 12.5, 12.9, 13.0, 13.5,
13.9, 14, 145, 15, 15.5, 15.9, 16, 16.5, 16.9, 17, 17.5, 17.9, 18, 18.5, 18.9, 19, 19.5, 19.9, 20,
20.5, 20.9, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90,
96, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1500, 2000, 2500, 3000, 3500, 4000,
4500, and/or 5000 pg/ml serum concentration per single or multiple administration, or any

15  range, value or fraction thereof.

[0242] Alternatively, the dosage administered can vary depending upon known factors, such
as the pharmacodynamic characteristics of the particular agent, and its mode and route of
administration; age, health, and weight of the recipient; nature and extent of symptoms, kind
of concurrent treatment, frequency of treatment, and the effect desired. Usually, a dosage of
20  active ingredient can be about 0.1 to 100 milligrams per kilogram of body weight. 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, 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, 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
leastone of 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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these pharmaceutical compositions, the active ingredient will ordinarily be present in an

amount of about 0.5-99.999% by weight based on the total weight of the composition.

[0245] For parenteral administration, the antibody, specified portion or variant can be
formulated as a solution, suspension, emulsion or lyophilised powder in association, or

5  separately provided, with a pharmaceutically acceptable parenteral vehicle. Examples of such
vehicles are water, saline, Ringer's solution, dextrose solution, and 1-10% human serum
albumin. Liposomes and nonaqueous vehicles, such as fixed oils, may also be used. The
vehicle or lyophilised powder may contain additives that maintain isotonicity (e.g., sodium
chloride, mannitol) and chemical stability (e.g., buffers and preservatives). The formulation is

10 sterilised by known or suitable techniques.

[0246] Suitable pharmaceutical carriers are described in the most recent edition of

Remington's Pharmaceutical Sciences, A. Osol, a standard reference text in this field.

[0247] It can be sometimes desirable to deliver the antibodies of the present invention to the
subject over prolonged periods of time, for example, for periods of one week to one year from
15  asingle administration. Various slow release, depot or implant dosage forms can be utilised.
For example, a dosage form can contain a pharmaceutically acceptable non-toxic salt of the
compounds that has a low degree of solubility in body fluids, for example, (a) an acid addition
salt with a polybasic acid, such as phosphoric acid, sulfuric acid, citric acid, tartaric acid,
tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene mono- or di-sulfonic
20  acids, polygalacturonic acid, and the like; (b) a salt with a polyvalent metal cation, such as
zinc, 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).
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[0248] Having generally described the invention, the same will be more readily understood
by reference to the following examples, which are provided by way of illustration and are not

intended as limiting.
EXAMPLES OF THE INVENTION

5 [0249] All references to IL-12, 1L-23, 1L-12p40, IL-12p80, IL-12RB1, IL-12RB2 and IL-

23 in these examples refer to human forms of the protein unless otherwise stated.

[0250] Refer to TABLE 10 for the corresponding protein and DNA sequences for each

antibody listed in these examples.
EXAMPLE 1
10 1.1 Isolation of hybridoma and generation of chimeric antibodies

[0251] Using standard murine hybridoma generation techniques and recombinant IL-12 as
an immunogen, two hybridoma cell lines were obtained, PMA202 and PMA204. These cell
lines secreted antibody that bound to IL-12p40 (SEQ ID NO: 1), IL-12 (SEQ ID NO: 1 and
SEQ ID NO: 2) and IL-23 (SEQ ID NO: 1 and SEQ ID NO: 3) as tested in an ELISA

15  (PMA204 - FIGURE 3). The antibodies were isotyped as murine IgG;kappa.

[0252] After extracting RNA from the cell lines, PMA202 and PMA204, and using PCR
techniques, the sequences of the murine heavy chain and light chain variable regions were
obtained. 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)

20  Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health
and Human Services, NIH Publication No. 91-3242). Note all subsequent protein sequences
encoding variable regions of antibodies are numbered according to the Kabat numbering

system.
PMAZ202 Murine Heavy Chain variable region (SEQ ID NO: 4)

25  QIQLVQSGPELKKPGETVKISCKASGYTFTNYGMNWVKQAPGKGLKWMGWINTYT
GEPTYADDFKGRFAFSLETSASTAYLQINNFKNEDTATYFCARSLSTMITTTFAYWGQ
GTLVTVSS

PMA202 Murine Light Chain variable region (SEQ ID NO: 5)

SIVMTQTPKFLLVSAGDRVTITCKASQSVSNDVAWYQQKPGQSPKLLIYYASNRYTG
30  VPDRFTGSGYGTDFTFTISTVQAEDLAVYFCQODYSSPYTFGGGTKLEIKR




13 61 T28A, 43R 250 42 155T 231 IL-23 2.5x10 1.3x10-5 51 + 14 62 F29L,
A3R 251 42 155T 231 |L-23 2. 7x10" 2.1x10-5 79 + 15 38 F29L 224 32 S63F 221
1L-12 WO 2010/017598 PCT/AU2009/001047

76

PMA204 Murine Heavy Chain variable region (SEQ ID NO: 6)

EVQLQQSGADLVRSGASIKLSCTASGFNIKDY YMHW VKQRPEQGLEWIGWIDPENG
DTEYAPKFOGKATMTADTSSNTAYLQLSSLTSEDTAVYYCNACKELRYFDVWGAGT
TVTVSS

5 PMA204 Murine Light Chain variable region (SEQ ID NO: 7)

DIVLTQSPATLSVTPGDSVSLSCRASQSISINLHWY QQKSHESPRLLIKFASQSISGIPSR
FSGYGSGTDFTLSINSVETEDFGRYFCQOSNSWPLTFGAGTKLELKR

[0253] Using the PMA202 protein sequences as a template, a new optimized nucleotide

sequence was produced in which the murine heavy chain variable region was grafted onto a
10 human IgG; domain (CH1, CH2 and CH3) (SEQ ID NO: 8), and the light chain variable

region was grafted onto a human kappa constant domain (SEQ ID NO: 9) as seen below. This

chimeric antibody was named Antibody 202.1:
Antibody 202.1 heavy chain (SEQ ID NO: 10)

QIQLVQSGPELKKPGETVKISCKASGYTFITNYGMNWVKQAPGKGLKWMGWINTYT
15 GEPTYADDFKGRFAFSLETSASTAYLQINNFKNEDTATYFCARSLSTMITTTFAYWGQ
GTLVTVSSASTKNPDVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGV
HTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA
20  KGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

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.
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15 [0255] Both antibodies were produced transiently in a HEK cell line and purified using
Protein A chromatography. Antibody 1 was tested in ELISA (FIGURE 3) and Surface
Plasmon Resonance (SPR) (TABLE 1) assays against IL-12, IL-23, IL-12p40 and shown to
be specific for the p40 subunit of IL-12/23. The binding profile was similar to that of the
original mouse antibody PMA204 (FIGURE 3).

20 Analyte k, (1/Ms) k, (1/s) Kp (pM)
IL-12 1.36 x 10° 6.45 x 107 47.7
IL-23 2.55x 10° 1.14 x 107 44.6

IL-12p40 | 1.07 x 10° 7.12x 107 66.3

TABLE 1: SPR data for Antibody 1
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EXAMPLE 2
2.1 Specificity of PMA204 and Antibody 1

[0256] PMA204 and Antibody 1 bound equally well to human IL-12, IL-23, IL-12p40
and IL-12p80 in a dose dependent manner as determined using ELISA (FIGURE 3). Using
SPR, kinetic data for Antibody 1 including the k, (on-rate), kq (the off-rate) and the
equilibrium dissociation constant (Kp) were calculated and are listed in TABLE 1. Antibody 1
bound to human IL-12, IL-23, IL-12p40 with similar Ky, values of between 40-70 pM
(TABLE 1).

2.2 PMA204 and Antibody 1 neutralize IL.-12 binding to IL-12Rp2 and IL.-23 binding to
IL-23R

[0257] Using receptor neutralization assays it was demonstrated that PMA204 and
Antibody 1 neutralized the binding of IL-12 to the extracellular domain of IL-12Rf2 (SEQ ID
NO: 15) (FIGURE 4A) and the binding of IL-23 to the extracellular domain of IL-23R (SEQ
ID NO: 16) (FIGURE 4B).

2.3 PMA204 and Antibody 1 do not neutralize 1L-12, I1L-12p40, IL-12p80 or 1L.-23
binding to IL-12Rp1

[0258] PMAZ204 and Antibody 1 do not neutralize the binding of IL-12 and IL-12p80 to
IL-12RB1(SEQ ID NO: 14) (FIGURE 5). IL-12p40 and IL-23 binding to IL-12RB1 was not
inhibited by PMA204 or Antibody 1 (FIGURE 6).

2.4 Antibody 1 does not inhibit the binding of 11.-12/23 to IL-12Rp1 transfected cell lines

[0259] A stably transfected Jurkat cell line overexpressing IL-12RB1 was generated. This cell
line was negative for IL-12RB2 and IL-23R as determined by flow cytometry. Binding of IL-
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,
Antibody 202.1 demonstrated titratable inhibition of cytokine binding to the IL-12Rf1 Jurkat
cell line (FIGURE 7). In contrast, Antibody 1 did not appreciably neutralize binding of either
IL-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 IL-23 increased with increasing Antibody 1
concentration up to 1ug/ml, reflecting the formation of antibody-cytokine-receptor complexes
(FIGURE 7).
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2.5 Antibody 1 forms a complex with IL-12, IL.-23 bound to IL-12R[1 on transfected cell
lines.

[0260] Antibody 1 bound strongly to IL-12, IL-23 or the IL-12p40 chain bound to IL-
12RB1 on the surface of transfected cells (FIGURE 8). It could be envisioned that this

5 complex could occur in biological systems and present the antibody 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 induce ADCC and CDC activity thereby exhibiting
cytotoxic effects on the target cell on which the antibody-cytokine-receptor complex is
formed. In contrast, Antibody 202.1, showed negligible binding to cytokine-receptor

10 complexes.
EXAMPLE 3
3.1 Optimization of Antibody 1
3.1.1 W at position 94 in the light chain

[0261] Tryptophans can be oxidized during the antibody purification process leading to an

15  oxidized and unoxidized species that causes problems during the HPLC analysis of the protein
as seen by Yang et al. 2007 J Chromatogr A 1156 174-82. To avoid this a conservative
substitution of Trp to Phe at position 94 in the light chain was made. This antibody named
Antibody 3 was produced via gene synthesis, expressed and screened in ELISA (FIGURE 9).
In SPR screen this antibody dissociated from IL-12 and IL-23 faster than Antibody 1 (TABLE

20 2).

Antibody No. | IL-12 binding I1L-23 binding

ka (1/Ms) | kd (1/s) KD ka (I1/Ms) | kd (1/s) | KD

pM pM

1 1.67x10° | 1.32x10™ | 79.5 2.85x10° | 1.46x10™ | 51.3
3 2.15x10° |9.39x107 | 43.8 1.24x10° | 1.11x10™ | 89.6 o
4 1.54x10° | 2.04x10™ | 133.0 1.25x10° | 1.58x10™ | 127.0
7 1.82x10° | 1.67x10™ | 91.8 2.03x10° | 1.47x10™ | 72.2

TABLE 2: SPR data for Antibodies 1, 3, 4 and 7.
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TABLE 8: SPR data for various humani zed anti bodies. 5 EXAMPLE 8 8.1 Further
characterisation of various antibodies 8. 1.1 Conpetition experinments -SPR

[ 0300] A conpetition assay was establishg@ using SPR to verify that the
chimeric and humani zed anti bodi es descrPbed above mai ntai ned the sane

bi ndi ng specificity as PMA204. 10 In the SPR experinent Antibody 136 was

capt ur ed 30n2 M Rt posiiion 34 ebeeditasychaiae | eading to an increase in the
response units (RU) and then |oaded with I'L-12 or |L-23 (leading to another

i ncrease it t Kind to the
surface I[?ikfrﬁ a%%%glbgﬂ) t)n? § @N%%Albf\ga%l cpur %%I ﬂ%%él 1;%@%‘[0@9 Crease in
r esponse aonbadsgs. ATHEAST mdardapé@lmm@@my %ﬂﬁl@&?@ﬁhﬁkﬁl@@@@l Do B4PmeTON at

this position. A M34L substitution was made and the construct named Antibody 4. The gene

5 was synthesied, expressed and the antibody screened using SPR and ELISA (FIGURE 9).
Antibody 4 suffered a small loss in affinity for both IL-12 and IL-23 compared to Antibody 1
(TABLE 2).

3.1.3 Cysteine at position 95 in the heavy chain

[0263] A problematic residue was observed in the heavy chain of Antibody 1 at position 95.

10 This cysteine at the start of CDR3 could be oxidized, causing heterogeneity in any resulting
antibody product. It could also form complexes by disulphide bond formation. Therefore,
each of the other 18 (the 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 1 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
TEYAPKFOGKATMTADTSSNTAYLQLSSLTSEDTAVYYCNANKELRYFDVWGAGTT
VTVSS
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WO 2010/ 017598PCT/ AU2009/ 001047 99 10.2 Neutralization of serum
Interferon-y (IFN-y) response to chineric IL-12 (I1L-12) in normal inbred

m ce [ 0308 20roearsvent of C57B1/6J mice with 0. 1ng/ kg chiPe@EAw2009001@7 ( human
| L-12p40 chain with nmouse IL-12 p35 chain (SEQ ID NO 63) for five
consecutive days induced a robust 5serum | FN-y response with no apparent
toxicity. Antibodies were tested for thg,\lr ability to neutralize the
chinmeric I1L-12 and hence abrogate the | FN7 response at a dose of 5ng/ kg
with either a single dose on the first day of cytokine treatnent or three
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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  EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWY QQKPDQSPKLLIKYASQSFSGVPS
RFSGSGSGTDFTLTINSLEAEDAATY YCHQSSSLP
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IGKV3-15*01 (SEQ ID NO: 22)

EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWYQQKPGQAPRLLIYGASTRATGI
PARFSGSGSGTEFTLTISSLQSEDFAVYYCQQYNNWP

IGKV3-11*01 (SEQ ID NO: 23)

5 EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASNRATGIP
ARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWP

[0272] Any of the germline sequences shown (SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID
NO: 23) in combination with any of the 5 possible Jx sequences could supply the framework
regions for making a humanized light chain. The following Jx region sequence was chosen

10 based on primary sequence similiarity:

Jx4 (SEQ ID NO: 24)

LTFGGGTKVEIKR

[0273] The CDRs of the acceptors were replaced with the corresponding CDRs from
PMAZ204. 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 1 (Light Chain W94F, Heavy Chain M34L,
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Heavy Chain C95N) were introduced into Antibodies 37, 39 and 44. A combination approach
mixing the heavy chains and light chains of the optimized variants was performed generating
a panel of antibodies (Antibodies 76, 77, 78, 79, 80, 81). Of these antibodies all bound to IL-
12 and IL-23 in ELISA (FIGURE 13). Antibody 80 displayed strong binding to IL-12 as
S measured via SPR and was chosen for further analysis using the NK92 cell based assay

(FIGURE 11) and the human PBMC IL-12 induced IFN-y assay (FIGURE 17) and the murine
splenocyte assay (FIGURE 14). The construct Antibody 80 demonstrated strong inhibition of
IL-12 induced IFN-y secretion in NK-92 assay and IL-23 induced IL-17 secretion in the

murine splenocyte assay.

10 EXAMPLE 5

5.1 Humanization of PMA204

[0276] PMA204 was also humanized using human framework sequences that are closely
homologous in linear peptide sequence to framework sequences of the original mouse

antibody.

15 [0277] A BLAST search of the PBD database (http://www.pdb.org/pdb/home/home.do) was
performed using the heavy and light chains of PMA204 as query sequences.

[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 EVOLQQSGADLVRSGASIKLSCTASGEFNIKDYYMHWVKQOR 40
20 1RZ7HC e...V....EVKKP..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-ELRYFDVWGAGTIVIVSS 118
1RZ7HC E... . Ruviiin.. A.DPW..NA.N...Q..L.S... 119

[0279] There are 31 amino acid differences between the two sequences outside of the CDR

regions.
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[0280] The light chains homology was also high between the light chain variable region of
PMA204 and 1RZ7LC variable region (SEQ ID NO: 26) as shown below:

PMA204LC DIVLTQSPATLSVTPGDSVSLSCRASQSISINLHWYQQKS 40

1RZ7LC D.QM....SSV.ASV..R.TIT..... D..TW.A..... P 40
5

PMA204LC HESPRLLIKFASQSISGIPSRFSGYGSGTIDFTLSINSVET 80

1RZ7LC GKA.K...YA..TLQ..V...... ST S.T...LQP 80

PMA204LC EDFGRYFCQQSNSWPLTFGAGTKLELKR 107
10  1rz71LC ...AT.Y...A..F-F...G...V.I.. 107

[0281] There are 31 amino acid differences between the two sequences outside of the CDR

regions.

[0282] Using 3D-modeling software (Accelrys, Modeller), 3D models of heavy and light
chain of PMA204 were built using as templates the 10 most homologous antibodies, based on

15  primary sequence, found during the BLAST search of the PBD database and where each
template antibody had a published high resolution crystal structure. Aligning the model of
PMA204 and 1RZ7 demonstrated a reasonable fit (RMSD heavy chains = 1.53 and RMSD
light chains = 0.6) between the frameworks of the two antibodies. Therefore 1RZ7 was
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
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Light Chain

LYS49 — H-Bonds to the heavy chain CDR3 residues
TYRG65 — RARE residue non-conservative
ARGS5 - RARE residue non-conservative

5 [0284] Each of these amino acids were introduced as backmutations into the CDR-grafted
antibody. Based on the optimization of Antibody 1, the 3 point mutations that enhanced the
biophysical properties of Antibody 1 (Light Chain W94F, Heavy Chain M34L, Heavy Chain

CO95N) were introduced into all the humanized variants.

[0285] After gene synthesis of all the humanized variants, combinations of the straight CDR-
10 grafted antibody chains and the backmutated chains were expressed together generating a
panel of humanized antibodies (Antibodies 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64, 65, 66, 67, 68, 69, 70,71, 72,73, 74, 75). An ELISA was performed on these antibodies.
All of the antibodies retained binding activity for both IL-12 and IL-23 (FIGURE 15,
FIGURE 16). Antibody 68 displayed strong binding to IL-23 as measured via SPR and was
15  chosen for further analysis using the NK92 cell based assay (FIGURE 11). Antibody 68
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

25  retained binding activity for both IL-12 and IL-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
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and expressed (Antibodies 126, 127, 128, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139,
140, 141, 142, 143, 144, 145, 146, 147, 148). An ELISA was performed on all the heavy
chain and light chain antibodies. Some retained binding activity for both IL-12 and IL-23,
while others showed no binding to either cytokine (FIGURE 19).

5 [0288] Antibodies 127, 130, 136, 140, 146, 147 and 148 were selected based on their strong
binding to IL-12 and IL-23 to be screened in the cell based assays. Antibody 136 displayed
strong inhibition of IL-12 human PBMC IL-12 induced IFN-y assay (FIGURE 17) and IL-23
induced IL-17 secretion in the murine splenocyte assay (FIGURE 14).

EXAMPLE 6
10 6.1 Affinity Maturation of Antibody 80
6.1.1 Preparation of materials for ribosome display

[0289] Antibody 80 was reformatted for expression as a scFv (scFv-80) (SEQ ID NO: 27) and
sub-cloned into the pEGX448 expression vector. The scFv was expressed with a FLAG tag to
allow for affinity purification. The scFv was then expressed in E. coli and purified by affinity-

15  chromatography and gel filtration. Expression was confirmed by SDS-PAGE and
immunoblotting. The scFv retained binding activity against both IL-12 and IL-23 with similar
kinetics to the parental IgG, as confirmed by SPR.

[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 et 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 IL-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 et al. (2007). The selective pressure of the
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system was adjusted to bias for binders with low dissociation constants (kq). Once a single
round of ribosome display process was complete, the coding sequences for the enriched scFvs
were amplified by PCR and sub-cloned into the pEGX448 expression vector. Twenty random
clones from the sub-cloned scFv pool were sequenced to confirm their identity as variants of

scFv-80. The remaining clones were subjected to high throughput screening against IL-23.
6.1.3 High-throughput screening of scFv-80 variants recovered by ribosome display

[0293] Approximately 6500 individual scFvs recovered from the ribosome display reactions
were expressed and screened for binding against IL-23 using a high-throughout SPR assay.
The variants were ranked according to the kq and the best variants were sequenced at the
nucleic acid level. This process identified 22 novel scFv variants (TABLE 4), each exhibiting

an IL-23 binding affinity (based on the k4) equal to or better than the parental scFv-80.

VH domain VL domain

SEQID —_— SEQID SEQID . . | SEQID k, (1/s)
scFy NO: Mutation NO: NO: Mutation NO:
name vs. IL-

Protein DNA Protein DNA 23
scFv-
QO 119 . 286 179 . 348 6.5x10™
AZ-DS 28 Y27C 217 179 . 348 4.3x10°
AY-B2 29 M69V 218 179 . 348 1.0x10™
AY-G7 119 . 286 46 Y86H 235 1.2x10™
CL-G7 30 E10Q 219 179 . 348 1.2x10*
CW-H1 119 . 286 47 S52R*#* 236 1.6x10™

F29L, 4

CU-A6 31 TI07A 220 32 S63F 221 1.9x10
CP-A6 33 Y59H*#* 222 179 . 348 1.9x10™
AW-F2 34 Y598 *#* 223 179 . 348 2.5x10™
CR-B1 35 D85E 224 179 . 348 2.6x10™
CW-H7 119 . 286 48 V13M 237 %‘78)(10_
AV-F11 36 S112P 225 37 175T 226 2.8x10™
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NO 67) B,Qsz V25§§\( SEQ D NO 68) A 400 R57A(BERd D NO3569) Ay o410
S259A( SEQTDNG—70)—A
BU-B1 39 L34M %% 228 179 348 2.9x10™
AQ-G10 40 KI12E, R66G | 229 179 348 2.9x10™
AU-G9 41 Q43R 230 42 I55TH* 231 3.1x10™
CE-G10 43 V5L 232 179 348 3.1x10™
BY-B4 |44 T28A 233 179 348 3.3x10°
CE-A6 119 286 50 G645 239 3.3x10™
AX-G4 119 286 51 S2pp#H* 240 3.6x10™
BZ-G10 119 286 52 Q27R*** 241 3.6x10™
BB-A9 45 T28A, T68S | 234 179 348 4.5x10™
* All mutations are reported relative to the wild-type scFv-80 sequence
ok This is the average kq for scFv-80 established across entire screening experiment
(n=110).
4% Mutations 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 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
10 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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scFv name IL-12 binding 1L-23 binding

ka kd KD ka kd KD

(1/Ms) | (1/s) (pM) (I/Ms) | (1/s) (pM)
scFv-80 2.0x10° | 4.5x10™ | 230 3.1x10° | 6.1x10° | 200
CU-A6 2.0x10° | 9.7x10° | 48 3.0x10° | <LOD* <LODx
AW-F2 2.2x10° | 1.0x10™" | 46 3.5x10° | <LOD* | <LOD*
CP-A6 2.0x10° | 1.2x10* | 61 3.1x10° | <LOD* | <LOD*
CE-Bl 2.0x10° | 1.8x10™* | 89 3.1x10° | 3.0x10° | 98
BU-BI 2.0x10° | 2.4x10™ | 120 3.0x10° | 3.7x10° | 120
AU-G9 2.1x10° | 2.4x10™* | 110 3.4x10° | 44x10° | 130
BB-A9 2.0x10° | 2.3x10™ | 120 3.1x10° | 44x10° | 160
AX-G4 2.3x10° | 3.1x10™ | 140 3.6x10° | 5.5x10° | 150
AV-Fl11 1.6x10° | 3.3x10™ | 200 2.7x10° | 2.5x10° | 93
CR-B1 1.9x10° | 4.4x10™* | 230 3.2x10° | 4.1x10° | 130
AQ-G10 1.5x10° | 5.2x10™ | 350 2.8x10° | 4.9x10° | 170

*% Ky 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

[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 Vi 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
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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affinity chromatography and gel exclusion and the resulting monomeric molecules were tested
for IL-12 and IL-23 binding by SPR (TABLE 6). All three IgG variants retained binding
activity against both analytes with a visible improvement in kq compared to the parental wild-
type IgG. Based on this, it is reasonable to expect that scFv variants described in TABLE 4
could be converted to the IgG format and retain improved binding characteristics against IL-
12 and IL-23.

1L-12 binding IL-23 binding
Antibody scFv

ka kd KD | ka kd KD
No. name

(I/Ms) | (1/s) pM | (I/Ms) | (1/s) pM
80 n/a 43x10°% | 1.3x107 | 292 | 4.1x10° | 1.1x10™* | 280
183 CU-A6 | 4.1x10% | 2.7x10™ | 65 | 4.0x10° | <L.O.D.* | 2.7
184 CP-A6 | 4.2x10° | 54x10™ | 127 | 4.1x10° | 4.2x107 104
207 AW-F2 | 3.7x10% | 6.3x10* | 167 |3.7x10° | 6.5x10° | 176

*kq for this variant was below the limit of detection (LOD) of the SPR T100 using this
assay format. The LOD was estimated to be 1x107 s,

TABLE 6: Full kinetic characterization of scFv variants after reformatting and

expression as full-length IgGs.
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
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
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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2010/ 017598PCT/ AU2009/ 001047 103 LI ST OF ANTIBODIES Anti body Nunmber VH
domain Protein DNA VL domain Protein DNA 1 SEQ ID NO 12 SEQ I D NO 252 SEQ
IDNO 13 SEQID NO 336 3 SEQID NGO 12 SEQ ID NO 252 SEQ ID NO 169 SEQ
ID NO 338 4 SEQID NO 87 SEQID NGO 254 SEQID NO 13 SEQID NO 336 5
SEQ ID NO 88 SEQ ID NO 255 SEQID NO 13 SEQ ID NO 336 6



SEQ ID NO 89 SEQID NO 256 SEQ ID NO 13 SEQ ID NO 336 7 SEQ ID NO 90

SEQ ID NO 257 SEQ ID NO 13 SEQ ID NO 336 8 SEQ ID NGO 91 SEQ ID NO 258
SEQ | D NGwoO281088G9BD NO 336 9 SEQ I D NO 92 SEQ I D NO P2IASHQ/M0D4NO 13

SEQ ID NO 336 10 SEQ ID NO 93 SEQ ID NO 260 SEQ ID NO 13 SEQ ID NO 336
11 SEQID NO 94 SEQ ID NO 261 SEQ ID NO 13 SEQ ID NO 336 12 SEQ I D NO

95 SEQ ID NO 262 SEQ ID NO 13 SEQ ID NO 336 13 SEQ ID NGO 96 SEQ I D NO

263 SEQ ID NO 13 SEQ I D NO 336 14

93
VH domain VL domain Binding Kinetics
scky SEQID | Mutation | SEQ ID | SEQID | Mutation | SEQ ID K, kq Kp
combo. # | NO: * NO: NO: * NO: (IMs) | (1s) pM
Protein DNA | Protein DNA | Analyte Effect
scFy-80 nil. 123 | 30x10° [ 3.1x10° | 104 | nfa
scFv-80 nil. IL-12 | L6x10° | 2.5x10* | 156 | na
Q43R,
1 33 Y59H 242 42 155T 231 IL-23 | 23x10° [ <LOD** | 32 | ++
T284,
2 4 Y59S 243 179 . 348 IL-23 | 23x10° [ <LOD** | 34 | ++
3 4 T28A 233 51 S26P 240 IL-12 | L6x10° [ 45x10° |29 | ++
4 38 F291 227 51 S26P 240 IL-12 | 18x10° [ 48x10° |27 | ++
3 4 T28A 233 32 S63F 221 I-12 | 17x10° [ 655107 |38 | ++
T284,
Y39H,
6 35 T68S 244 179 . 348 IL-23 | 23x10° [ <LOD** |41 |+
F29L,
7 36 Y359H 245 179 . 348 I-23 | 20x10° [ <LOD* |33 | +
F29L,
8 57 Y598 246 179 . 348 I-23 | 20x10° [ <LOD* |75 | +
Q43R,
9 58 Y598 47 42 55T 231 IL-23 | 22x10° [ <LOD** |27 |+
T284,
10 59 Y391 248 179 . 348 IL-23 | 22x10° [ <LOD** | 13 |+
11 34 Y598 223 51 S26P 240 IL-23 | 22x10° [ <LOD** | 27
12 00 T28A, | 249 179 . 348 23 | 22x10° | <LOD* | 16




SEQ ID NO 97 SEQ ID NO 264 SEQ ID NO 13 SEQ ID NO 336 15 SEQ ID NO. 98
SEQ ID NO 265 SEQ ID NO 13 SEQ ID NO 336 16 SEQ ID NO 99 SEQ I D NO 266
SEQ | D NGwoOR281088G9BD NO 336 17 SEQ ID NO 100 SEQ | D NecTAd208BEQd4D NO 13
SEQ ID NO 336 18 SEQ ID NO 101 SEQ ID NO 268 SEQ ID NO 13 SEQ I D NO
336 19 SEQ ID NO 102 SEQ ID NO 269 SEQ ID NO 13 SEQ ID NO 336 20 SEQ ID
NO 103 SEQ ID NGO 270 SEQ ID NO 13 SEQ ID NO 336 21 SEQ I D NO 104 SEQ
ID NO 271 SEQ ID NO 13 SEQ I D NO 336 22

94
VH domain VL domain Binding Kinetics
sckv SEQID | Mutation | SEQ ID | SEQID | Mutation | SEQID K, ky Kp
combo. # | NO: * NO: NO: * NO: (IMs) | (1s) pM
Protein DNA | Protein DNA | Analyte Effect
Y598,
T63S
T23A,
13 61 QBR [250 |4 ST | 231 |23 | 25107 13x10° |51 |+
F29L,
14 62 QBR |51 |4 ST |31 |23 | 27x10° | 20x10° |79 |+
15 38 F29L 24 32 S63F 221 12 | 17x10° | 64x10° | 30 |+
16 38 F29L 24 47 S52R 236 12 | 15x10° [ 75x10° |50 |+
* All mutations are reported relative to the wild-type scFv-80 sequence.

o Ky for this variant was below the limit of detection (LOD) of the BIAcore T100 in this assay format. The The lower LOD was estimated to be approximately 1x10” 5™,
+ Mutation combination resulted in a k, rate at least equal to parent variants.
++ Mutation combination resulted in an improved k; compared to parent variants.

Mutation showed reduced affinity.

TABLE 7: Single concentration kinetic analysis of scFys carrying mutation combinations.



SEQ ID NO 105 SEQ ID NGO 272 SEQ ID NO 13 SEQ ID NO 336 31 SEQ I D NO
106 SEQ ID NO 273 SEQ ID NGO 170 SEQ ID NO 339 32 SEQ ID NGO 107 SEQ ID
NO 274 SEQ20{0/MG98170 SEQ I D NGO 339 33 SEQ | D NO 108 PEEQ@U2»NON04275 SEQ
ID NO 170 SEQ ID NGO 339 34 SEQ ID NO 106 SEQ ID NGO 273 SEQ ID NO 171
SEQ ID NO 340 35 SEQ ID NO 107 SEQ ID NO 274 SEQ ID NO 171 SEQ I D NO
340 36 SEQ ID NO 108 SEQ ID NGO 275 SEQ. ID NO 171 SEQ ID NO 340 37 SEQ
ID NO 106 SEQ ID NO 273 SEQ ID NO 172°SEQ I D NO 341 38

EXAMPLE 7
7.1 Further Maturation of Humanized antibodies
7.1.1 Introduction of affinity improved mutations into Antibody 136

[0297] Based on the affinity maturation of Antibody 80 several key mutations in the

5 heavy chain variable region (Y59S, Y59H and F29L) that enhanced affinity to IL-12 and IL-
23 were introduced into Antibody 136 (Antibodies 175, 176, 177, 178, 179, 180, 181, 182).
These were expressed and screened in ELISA (FIGURE 20). All antibodies showed binding
to IL-12 and IL-23.

7.1.2 Other combinations of antibodies

10 [0298] Affinity matured variants of Antibody 80 heavy chain containing a substitution at
position 93 (N93A) were paired with their corresponding light chains (Antibodies 199, 200,
201, 202, 203, 204, 205, 206) (FIGURE 20). This substitution was introduced to return
position 93 back to the human germline which most frequently contains an Ala at this
position. Affinity matured variants of Antibody 80 heavy chain containing the N93A

15  substitution were also expressed with Antibody 136 light chain in order to identify higher
affinity variants (Antibodies 190, 191, 192, 193, 194, 195, 196, 197, 198) (FIGURE 20).

7.2 Binding affinity measurements

[0299] Using SPR technology the k, and k4 and the Ky, of various humanized antibodies
was determined. These affinities are listed in TABLE 8. In all cases antibodies that contained

20  aY59S or Y59H substitution, independent of the framework of the antibody, displayed an
improvement in binding affinity to IL-12 and IL-23.



SEQ ID NO 107 SEQID NGO 274 SEQID NO 172 SEQ ID NO 341 39 SEQ ID NO
108 SEQ ID NO 275 SEQ ID NO 172 SEQ ID NGO 341 40 SEQ ID NO 109 SEQ ID
NO 276 SEQ2000/M@G98170 SEQ I D NO 339 43 SEQ I D NO 110PEEQU2»9MM04277 SEQ
ID NO 171 SEQ ID NO 340 WO 2010/017598PCT/ AU2009/ 001047 104 Anti body
Nunber VH dormain Protein DNA VL dormain Protein DNA 46 SEQ ID NO 111 SEQ ID
NO 278 SEQ ID NGO 172 SEQ ID NO 341 58 SEQ ID NO 112 SEQ ID NG 279 SEQ
ID NO 169 SEQ ID NGO 338 51 SEQ I D NO. 913

I1L-23 binding I1L-12 binding
Antibody | ka kd KD ka kd KD

1/Ms 1/s pM 1/Ms 1/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 3.12E+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 | 1.29E-04 | 24.6 6.23E+06 | 2.14E-04 | 34.4
190 4.28E+06 | 6.09E-04 | 142.0 3.86E+06 | 8.40E-04 |217.0
192 2.66E+06 | 2.11E-04 | 79.4 4.16E+06 | 3.56E-04 | 85.5
193 N/D N/D N/D 2.60E+06 | 2.06E-04 | 794
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 humanized antibodies.
5 EXAMPLE 8

8.1 Further characterisation of various antibodies

8.1.1 Competition experiments -SPR

[0300]

humanized antibodies described above maintained the same binding specificity as PMA204.

A competition assay was established using SPR to verify that the chimeric and

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



SEQ ID NO 280 SEQ ID NO 173 SEQ ID NO 342 52 SEQ ID NO 114 SEQ I D NO

281 SEQ ID NGO 173 SEQ ID NO 342 53 SEQ ID NO 115 SEQ ID NGO 282 SEQ ID
NO 173 SEQ20{/MG98342 54 SEQ I D NO 116 SEQ | D NO 283 PEEQU2»NOI04173 SEQ
ID NO 342 55 SEQ ID NO 117 SEQ ID NO 284 SEQ ID NO 173 SEQ ID NO 342

56 SEQ ID NO 113 SEQ ID NO 280 SEQ ID NGO 174 SEQ ID NO 343 57 SEQ ID

NO 114 SEQ ID NO 281 SEQ ID NGO 174 SgQIDNQ 343 58 SEQ I D NO 115 SEQ
ID NO 282 SEQID NO 174 SEQ ID NO 343°59 SEQ ID NO 116

that Antibody 136 binds IL-12 and IL.-23 in such as way as to prevent PMA204 binding and
that the two antibodies share an overlapping epitope on IL-12 and IL-23.

[0301] In a control experiment Antibody 136 was captured on a Protein A coated surface
leading to an increase in the response units and loaded with IL-12 or IL-23 (leading to another

5 increase in response units). PMA202 was then loaded and demonstrated an increase in
response units indicating binding to the complex. PMA202 and Antibody 1 can form a
complex sandwiching IL-12 or IL-23 thus indicating they bind to IL-12 or IL-23 in different
locations on the molecule (FIGURE 22).

[0302] It could be envisaged that a similar competition ELISA could be performed using
10 other combinations of capture antibody, IL-12 or IL-23 and competition antibody.

8.1.2 Competition experiments - ELISA

[0303] A competition assay was established using ELISA methodology to verify that
Antibody 136 maintained the same binding specificity as PMA204. When PMA204 was
coated on an ELISA plate, then IL-12 or IL-23 was added, followed by Antibody 136, no

15  binding of Antibody 136 could be detected (FIGURE 23A). This indicated that Antibody 136
and PMA204 compete for binding to IL-12 or IL-23. When a control antibody PMA202 was
coated and a pre-incubated mixture of Antibody 136 and IL-12p40 was added, binding of
Antibody 136 could be detected (FIGURE 23B). This indicated that Antibody 1 and PMA202
do not compete for binding to IL-12. Antibody 202.1 was used as a positive binding control

20  for the first experiment (FIGURE 23A) and a negative control for the second experiment
(FIGURE 23B).

8.1.3 Receptor neutralization assays

8.1.3.1 Antibody 80 and Antibody 136 neutralize I1L.-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 IL-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 12Rp1

[0305] Antibody 80 and Antibody 136 did not neutralize the binding of IL-12 to IL-
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12RB1 (FIGURE 25A). IL-23 binding to IL-12RB1 was not inhibited by Antibody 80 and
Antibody 136 (FIGURE 25B) but rather complex formation occurred as evidenced by the
increase in the bound IL-23 above that of just IL-23 and receptor alone. The control Antibody
202.1 inhibited the binding IL-12 and IL-23 to IL-12Rf1.

5 EXAMPLE 9
9.1 Amelioration of skin inflammation induced by intradermal IL-23 administration

[0306] After observing that several of the lead antibodies were capable of inhibiting IL-23
induced release of IL-17 on murine splenocytes (FIGURE 26) further work was performed to
design an animal model in which human IL-23 could be used as an inducer of disease.

10 Treatment of C57Bl/6J mice with IL-23 intradermally to the back for 6 days induced a
localized inflammatory response characterized by erythema and induration, with histological
evidence of epidermal hyperplasia, parakeratosis, and localized inflammatory infiltrate.
Antibodies were tested for their ability to decrease the inflammatory response at a single dose
on the day before cytokine treatment commenced. Both groups that received Antibody 80 and

15  Antibody 136 had a reduced clinical score, from day 5 onwards, relative to an isotype control,
demonstrating efficacy of the antibodies in this study (FIGURE 27A).

[0307] Although Antibody 136 showed a trend towards decreased epidermal thickness as
compared to isotype control, only Antibody 80 caused a statistically significant decrease in
epidermal thickness (FIGURE 27B). This correlates well with the clinical scoring, where

20  although both Antibody 136 and Antibody 80 significantly reduced erythema and induration
caused by IL-23, Antibody 80 was more effective.

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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10.2 Neutralization of serum Interferon-y (IFN—y) response to chimeric IL-12 (IL-12) in

normal inbred mice

[0309] Treatment of C57B1/6] mice with 0.1mg/kg chimeric IL-12 (human IL-12p40 chain
with mouse IL-12 p35 chain (SEQ ID NO: 63) for five consecutive days induced a robust

5 serum IFN-yresponse with no apparent toxicity. Antibodies were tested for their ability to
neutralize the chimeric IL-12 and hence abrogate the IFNYy response at a dose of Smg/kg with
either a single dose on the first day of cytokine treatment or three doses on alternate days
concurrent with cytokine treatment. Both antibodies tested showed neutralization capabilities
and a single dose of Antibody 80 at Smg/kg was sufficient to reduce serum IFN-7y to baseline

10 detectable levels (FIGURE 29).

EXAMPLE 11
11.1 Stimulation of PBMC to produce 1L-23: Diagnostic detection with Antibody 80

[0310] Humanized antibodies against IL-12 and IL-23 can be used as diagnostic reagents for
the detection of IL-12 and IL-23 in biological samples. An ELISA was developed to detect

15  recombinant human IL-23. In this assay, an anti-human p19 antibody was used as the capture
antibody and Antibody 80 was used as the detection antibody. Antibody 80 was able to detect
recombinant human IL-23 in this sandwich ELISA format (FIGURE 30A).

[0311] Treatment with Staphylococcus aureus Cowan 1 (SAC) induced the secretion of 1L-23
by human peripheral blood cells (PBMC). Antibody 80 was able to detect endogenous native

20  human IL-23 secreted by SAC stimulated PBMC:s 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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deuteration levels between the two experiments is a measure of the retardation of the

exchange when bound to the antibody.

[0313] In this study IL-12p40 was used as given in SEQ ID NO: 64. The only region to

show a significant perturbation in the rate of H/D exchange was between amino acids 253 to
5 286 which corresponds to the sequence

VQVQGKSKREKKDRVFTDKTSATVICRKNASISV (SEQ ID NO: 65) as shown in

TABLE 9.
Residue | Residue | Peptide | Time (sec)
start end charge 500 1,500 5,000 Average
3 9 1 6% 3% 8% 5%
3 12 2 11% 2% 5% 6%
15 23 1 10% 6% 11% 9%
16 23 1 10% 6% 12% 9%
38 40 1 2% 2% 4% 2%
57 65 1 2% 6% 6% 5%
57 80 2 2% 3% 8% 4%
68 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 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% 3%
236 246 2 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% 27 % 31% 30%
277 286 2 10% 16 % 25% 17 %
295 299 1 1% 1% 7% 3%
302 306 1 2% 0% -1% 0%
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TABLE 9: Percentage difference in deuteration levels in each segment of IL-12p40 after
on/off exchange experiments at pH 7 at 3 °C. An average percentage difference greater then
10% corresponds to a region that is significantly protected during the exchange reaction. Note
residue numbers correspond to IL-12p40 as given in SEQ ID NO: 64.

5 12.2 Analysis of binding of mutant IL-23 to Antibody 80.

[0314] Based on the results from the H/D exchange experiments targeted mutations were
introduced into IL-23 in the region identified. To further narrow down the number of
mutations that needed to be screened human IL-12p40 was aligned with murine IL-12p40
(Uni-Prot No: P43432; http://www.uniprot.org) at this location.

10 human p40 VOVOGKSKREK———————— KDRVEFTDKTSATVICRKNASISV

murine p40 .RI.R.KEKM.ETEEGCNQ.GAFLVE...TE.Q.-.GGNVC.

[0315] Based on the observation that Antibody 80 binds to human IL.-23 but not murine IL.-23
only residues that differ between the two species were selected for targeted mutation. The

mutations that were introduced are summarized in the following alignment of amino acids 253
15  —297 taken from the SEQ ID Numbers listed.

IL-23WT (SEQ ID NO: 66) CVQVQGKSKREKKDRVFTDKTSATVICRKNASISVR
Q254A(SEQ ID NO: 67) B e
V255A(SEQ ID NO: 68) NP
20  G257A(SEQ ID NO: 69) ..... Bt e
S259A(SEQ ID NO: 70) ....... A
K260A(SEQ ID NO: 71)  ........ B
R261A(SEQ ID NO: 72) i iieennn A i ittt e i e e e e
E262A(SEQ ID NO: 73) tuivvunn... Bt e
25  K264A(SEQ ID NO: 74) . uuirieinnn B e
D265A(SEQ ID NO: 75) vt B
R266A(SEQ ID NO: 76) titeenneennnn. Bt
V26T7A(SEQ ID NO: 77) ittt inenanas 2
F268A(SEQ ID NO: 78) ieeinnennnnnnn B

30 T269A(SEQ ID NO: 79) ittt ittt -



SEQ ID NO 176 SEQ ID NO 345 100 SEQ ID NO 129 SEQ ID NO 296 SEQ I D NO
176 SEQ I D NO 345 101 SEQ ID NGO 130 SEQ ID NO 297 SEQID NO 176 SEQ I D
NO 345 WO 2686017998NO. 131 SEQ I D NO 298 SEQ I D NO 17@CHAD20@/0pid47345 103
SEQ ID NO 132 SEQ ID NGO 299 SEQ ID NO 176 SEQ ID NGO 345 104 SEQ I D NO
133 SEQ ID NO 300 SEQ ID NO 176 SEQ ID NO 345 105 SEQ ID NO 134 SEQ ID
NO 301 SEQ ID NGO 176 SEQ I D NO 345@%@ SEQ I D NO 135 SEQ I D NGO 302 SEQ
ID NO 176 SEQ ID NO 345 107 SEQ I D NG“136 SEQ | D NGO 303

D270A(SEQ ID NO: 80) tttiirreennnannnnn B
T275A(SEQ ID NO: 8Ll) ittt et tnetneeneeans A i e
I277A(SEQ ID NO: 82) ittt ettt teeeneeneeneeans AL i
R279A(SEQ ID NO: 83) tttitteeiteitaanneannns Ao,
S N28IA(SEQ ID NO: 84) ittt ettt e Ao,
S283A(SEQ ID NO: 85) i ttitteet e A....

S285A(SEQ ID NO: 86) ittt ittt i i e e A..

[0316] After transfecting each of the mutants into HEK-293E cells the supernatants from
these transfections were screened via SPR against Antibody 80. All the constructs showed

10 levels of binding similiar to Antibody 80 except for the mutants D265A and R266A. The kq of
several of the mutants was appreciably lower than that of IL-23 wild-type indicating that
residues in this region of IL-12p40 contribute to the interaction of IL-12p40 with Antibody
80.

[0317] D265A and R266A were further analysed in an ELISA in which Antibody 80,

15  Antibody 202.1 or IL-12RB1 and IL-23R was coated on the plate and transfection
supernatants containing I1L-23 wild-type (IL-23WT), D265A and R266A were titrated across
the plate. The mutant, D265A, displayed background levels of binding to Antibody 80
(FIGURE 31), thus identifying D265 as an important residue on IL-12p40 to which Antibody
80 binds. D265A bound Antibody 202.1, IL-12Rf1 and IL-23R at comparable levels to that

20  of IL-23 wildtype, indicating it had folded correctly and was capable of functional binding.
The mutant R266A displayed low levels of binding to IL-12Rf1, IL-23R, Antibody 80 and
Antibody 202.1 indicating that mis-folding of the mutant protein had occurred (FIGURE 31).
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LIST OF ANTIBODIES

Antibody | VH domain VL domain

Number | Protein DNA Protein DNA

1 SEQ ID NO:12 SEQID NO:252 | SEQID NO: 13 | SEQID NO: 336
3 SEQ ID NO:12 SEQID NO: 252 | SEQID NO: 169 | SEQ ID NO: 338
4 SEQID NO: 87 |[SEQID NO:254 |SEQIDNO: 13 [ SEQID NO: 336
5 SEQID NO: 88 [ SEQID NO:255 |SEQIDNO: 13 [ SEQID NO: 336
6 SEQID NO: 89 [SEQID NO:256 |SEQIDNO: 13 [ SEQID NO: 336
7 SEQID NO:90 |[SEQID NO:257 |SEQIDNO: 13 [ SEQID NO: 336
8 SEQ ID NO: 91 SEQID NO: 258 | SEQID NO: 13 | SEQID NO: 336
9 SEQID NO:92 [SEQID NO:259 |SEQIDNO: 13 [ SEQID NO: 336
10 SEQID NO:93 [SEQID NO:260 |SEQIDNO: 13 [ SEQID NO: 336
11 SEQID NO:94 [ SEQID NO:261 |SEQIDNO: 13 [ SEQID NO: 336
12 SEQID NO:95 [SEQID NO:262 |SEQIDNO: 13 [ SEQID NO: 336
13 SEQID NO:96 [SEQID NO:263 |SEQIDNO: 13 [ SEQID NO: 336
14 SEQID NO:97 [SEQID NO:264 |SEQIDNO: 13 [ SEQID NO: 336
15 SEQID NO:98 [ SEQID NO:265 |SEQIDNO: 13 [ SEQID NO: 336
16 SEQID NO:99 [SEQID NO:266 |SEQIDNO: 13 [ SEQID NO: 336
17 SEQID NO: 100 | SEQID NO:267 |SEQIDNO: 13 [ SEQ ID NO: 336
18 SEQID NO: 101 | SEQID NO:268 |SEQIDNO: 13 [ SEQ ID NO: 336
19 SEQID NO: 102 | SEQID NO:269 | SEQID NO: 13 [ SEQ ID NO: 336
20 SEQID NO: 103 [ SEQID NO:270 | SEQID NO: 13 [ SEQ ID NO: 336
21 SEQID NO: 104 | SEQID NO:271 |SEQIDNO: 13 [ SEQ ID NO: 336
22 SEQID NO: 105 | SEQID NO:272 | SEQID NO: 13 [ SEQ ID NO: 336
31 SEQID NO: 106 | SEQID NO:273 | SEQID NO: 170 | SEQ ID NO: 339
32 SEQ ID NO: 107 | SEQID NO:274 | SEQID NO: 170 | SEQ ID NO: 339
33 SEQID NO: 108 | SEQID NO:275 | SEQID NO: 170 | SEQ ID NO: 339
34 SEQID NO: 106 | SEQID NO:273 | SEQID NO: 171 | SEQ ID NO: 340
35 SEQ ID NO: 107 | SEQID NO:274 | SEQID NO: 171 | SEQ ID NO: 340
36 SEQID NO: 108 | SEQID NO:275 | SEQID NO: 171 | SEQ ID NO: 340
37 SEQID NO: 106 | SEQID NO: 273 |[SEQID NO: 172 | SEQ ID NO: 341
38 SEQ ID NO: 107 | SEQID NO: 274 | SEQID NO: 172 | SEQ ID NO: 341
39 SEQID NO: 108 | SEQID NO: 275 |[SEQID NO: 172 | SEQ ID NO: 341
40 SEQID NO: 109 | SEQID NO:276 | SEQID NO: 170 | SEQ ID NO: 339
43 SEQID NO: 110 | SEQID NO:277 | SEQID NO: 171 | SEQ ID NO: 340
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NO 316 SEQ ID NO 176 SEQ I D NO 345I\é%gl SEQ ID NO 150 SEQ ID NO. 317 SEQ
!

ID NO 176 SEQ ID NO 345 123 SEQ I D

51 SEQ I D NO 318

Antibody | VH domain VL domain
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46 SEQID NO: 111 | SEQIDNO:278 |SEQID NO: 172 | SEQ ID NO: 341
50 SEQID NO: 112 [ SEQID NO:279 | SEQID NO: 169 | SEQ ID NO: 338
51 SEQID NO: 113 [ SEQID NO:280 | SEQID NO: 173 | SEQ ID NO: 342
52 SEQID NO: 114 | SEQID NO: 281 |[SEQID NO: 173 | SEQ ID NO: 342
53 SEQID NO: 115 | SEQID NO:282 | SEQID NO: 173 | SEQ ID NO: 342
54 SEQID NO: 116 | SEQID NO:283 | SEQID NO: 173 | SEQ ID NO: 342
55 SEQID NO: 117 | SEQID NO:284 | SEQID NO: 173 | SEQ ID NO: 342
56 SEQID NO: 113 [ SEQID NO:280 | SEQID NO: 174 | SEQ ID NO: 343
57 SEQID NO: 114 | SEQID NO: 281 |[SEQID NO: 174 | SEQ ID NO: 343
58 SEQID NO: 115 [ SEQID NO: 282 | SEQID NO: 174 | SEQ ID NO: 343
59 SEQID NO: 116 | SEQID NO: 283 | SEQID NO: 174 | SEQ ID NO: 343
60 SEQID NO: 117 [ SEQID NO: 284 | SEQID NO: 174 | SEQ ID NO: 343
61 SEQID NO: 113 [ SEQID NO:280 | SEQID NO: 175 | SEQ ID NO: 344
62 SEQID NO: 114 | SEQID NO: 281 |[SEQID NO: 175 | SEQ ID NO: 344
63 SEQID NO: 115 | SEQID NO:282 | SEQID NO: 175 | SEQ ID NO: 344
64 SEQID NO: 116 | SEQID NO:283 | SEQID NO: 175 | SEQ ID NO: 344
65 SEQID NO: 117 | SEQID NO:284 | SEQID NO: 175 | SEQ ID NO: 344
66 SEQID NO: 113 [ SEQID NO:280 | SEQID NO: 176 | SEQ ID NO: 345
67 SEQID NO: 114 [ SEQID NO: 281 | SEQID NO: 176 | SEQ ID NO: 345
68 SEQID NO: 115 [ SEQID NO: 282 | SEQID NO: 176 | SEQ ID NO: 345
69 SEQID NO: 116 [ SEQID NO:283 | SEQID NO: 176 | SEQ ID NO: 345
70 SEQID NO: 117 [ SEQID NO: 284 | SEQID NO: 176 | SEQ ID NO: 345
71 SEQID NO: 113 [ SEQID NO:280 | SEQID NO: 177 | SEQ ID NO: 346
72 SEQID NO: 114 | SEQID NO: 281 |SEQID NO: 177 | SEQ ID NO: 346
73 SEQID NO: 115 [ SEQID NO:282 | SEQID NO: 177 | SEQ ID NO: 346
74 SEQID NO: 116 | SEQID NO:283 | SEQID NO: 177 | SEQ ID NO: 346
75 SEQID NO: 117 | SEQID NO: 284 | SEQID NO: 177 | SEQ ID NO: 346
76 SEQID NO: 118 | SEQID NO: 285 | SEQID NO: 178 | SEQ ID NO: 347
77 SEQID NO: 119 [ SEQID NO: 286 | SEQID NO: 178 | SEQ ID NO: 347
78 SEQID NO: 120 | SEQID NO: 287 | SEQID NO: 178 | SEQ ID NO: 347
79 SEQID NO: 118 | SEQID NO: 285 | SEQID NO: 179 | SEQ ID NO: 348
80 SEQID NO: 119 [ SEQID NO: 286 | SEQID NO: 179 | SEQ ID NO: 348
81 SEQID NO: 120 | SEQID NO: 287 | SEQID NO: 179 | SEQ ID NO: 348
92 SEQID NO: 121 [ SEQID NO:288 |[SEQID NO: 176 | SEQ ID NO: 345
93 SEQID NO: 122 [ SEQID NO: 289 | SEQID NO: 176 | SEQ ID NO: 345




SEQ ID NO 176 SEQ ID NO 345 124 SEQ ID NO 152 SEQ ID NO 319 SEQ I D NO
176 SEQ ID NO 345 125 SEQ ID NO 115 SEQ ID NO 282 SEQ ID NO 176 SEQ ID
NO 345 186 28E@IFHSNO 115 SEQ ID NO 282 SEQ ID NO 18GCSAD2D®/NA47349 127
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115 SEQ ID NO 282 SEQ ID NO 182 SEQ ID NO 351 WD
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Antibody | VH domain VL domain

Number | Protein DNA Protein DNA

94 SEQID NO: 123 [ SEQID NO:290 | SEQID NO: 176 | SEQ ID NO: 345
95 SEQID NO: 124 [ SEQID NO:291 | SEQID NO: 176 | SEQ ID NO: 345
96 SEQID NO: 125 [ SEQID NO:292 | SEQID NO: 176 | SEQ ID NO: 345
97 SEQID NO: 126 | SEQID NO:293 | SEQID NO: 176 | SEQ ID NO: 345
98 SEQID NO: 127 | SEQID NO:294 | SEQID NO: 176 | SEQ ID NO: 345
99 SEQID NO: 128 | SEQID NO:295 | SEQID NO: 176 | SEQ ID NO: 345
100 SEQID NO: 129 [ SEQID NO:296 | SEQID NO: 176 | SEQ ID NO: 345
101 SEQID NO: 130 | SEQID NO:297 | SEQID NO: 176 | SEQ ID NO: 345
102 SEQID NO: 131 [ SEQID NO:298 |[SEQID NO: 176 | SEQ ID NO: 345
103 SEQID NO: 132 [ SEQID NO:299 | SEQID NO: 176 | SEQ ID NO: 345
104 SEQID NO: 133 [ SEQID NO: 300 |[SEQID NO: 176 | SEQ ID NO: 345
105 SEQID NO: 134 [ SEQID NO: 301 |[SEQID NO: 176 | SEQ ID NO: 345
106 SEQID NO: 135 [ SEQID NO: 302 | SEQID NO: 176 | SEQ ID NO: 345
107 SEQID NO: 136 | SEQID NO: 303 | SEQID NO: 176 | SEQ ID NO: 345
108 SEQID NO: 137 | SEQID NO: 304 | SEQID NO: 176 | SEQ ID NO: 345
109 SEQID NO: 138 | SEQID NO: 305 |[SEQID NO: 176 | SEQ ID NO: 345
110 SEQID NO: 139 [ SEQID NO: 306 |[SEQID NO: 176 | SEQ ID NO: 345
111 SEQID NO: 113 [ SEQID NO:280 |[SEQID NO: 176 | SEQ ID NO: 345
112 SEQID NO: 140 [ SEQID NO: 307 |SEQID NO: 176 | SEQ ID NO: 345
113 SEQID NO: 141 [ SEQID NO:308 |[SEQID NO: 176 | SEQ ID NO: 345
114 SEQID NO: 142 [ SEQID NO: 309 |[SEQID NO: 176 | SEQ ID NO: 345
115 SEQID NO: 143 [ SEQID NO: 310 [ SEQID NO: 176 | SEQ ID NO: 345
116 SEQID NO: 144 [ SEQID NO: 311 | SEQID NO: 176 | SEQ ID NO: 345
117 SEQID NO: 145 [ SEQID NO: 312 | SEQID NO: 176 | SEQ ID NO: 345
118 SEQID NO: 146 | SEQID NO: 313 | SEQID NO: 176 | SEQ ID NO: 345
119 SEQID NO: 147 [ SEQID NO: 314 | SEQID NO: 176 | SEQ ID NO: 345
120 SEQID NO: 148 | SEQID NO: 315 | SEQID NO: 176 | SEQ ID NO: 345
121 SEQID NO: 149 [ SEQID NO: 316 | SEQID NO: 176 | SEQ ID NO: 345
122 SEQID NO: 150 [ SEQID NO: 317 | SEQID NO: 176 | SEQ ID NO: 345
123 SEQID NO: 151 [SEQID NO:318 |SEQID NO: 176 | SEQ ID NO: 345
124 SEQID NO: 152 [ SEQID NO: 319 | SEQID NO: 176 | SEQ ID NO: 345
125 SEQID NO: 115 [ SEQID NO: 282 | SEQID NO: 176 | SEQ ID NO: 345
126 SEQID NO: 115 [ SEQID NO:282 | SEQID NO: 180 | SEQ ID NO: 349
127 SEQID NO: 115 [ SEQID NO:282 | SEQID NO: 181 | SEQ ID NO: 350
128 SEQID NO: 115 [ SEQID NO: 282 |[SEQID NO: 182 | SEQID NO: 351




SEQ ID NO 352 131 SEQ ID NO 115 SEQ ID NO 282 SEQ ID NO 184 SEQ I D NO
353 132 SEQ ID NO 115 SEQ ID NO 282 SEQ ID NO 185 SEQ I D NO 354 133 SEQ
ID NO 1DMSOSEQ/ID9RIO, 282 SEQ I D NO 186 SEQ I D NO 355 PCBABEQMDING, 115
SEQ ID NO 282 SEQ ID NO 187 SEQ ID NO 356 135 SEQ ID NO 115 SEQ I D NO
282 SEQ ID NO 188 SEQ ID NO 357 136 SEQ ID NO 115 SEQ ID NO 282 SEQ I D
NO 189 SEQ ID NO. 358 137 SEQ I D NO SEQ ID NO 282 SEQ ID NO. 190 SEQ

D NGO 359 138 SEQ ID NO 115 SEQ I D

Né.:b%282 SEQ I D NGO 191

Antibody | VH domain VL domain

Number | Protein DNA Protein DNA

130 SEQID NO: 115 | SEQID NO:282 | SEQID NO: 183 | SEQ ID NO: 352
131 SEQID NO: 115 [ SEQID NO: 282 | SEQID NO: 184 | SEQ ID NO: 353
132 SEQID NO: 115 [ SEQID NO:282 | SEQID NO: 185 | SEQ ID NO: 354
133 SEQID NO: 115 [ SEQID NO: 282 | SEQID NO: 186 | SEQ ID NO: 355
134 SEQID NO: 115 [ SEQID NO:282 | SEQID NO: 187 | SEQ ID NO: 356
135 SEQID NO: 115 [ SEQID NO: 282 | SEQID NO: 188 | SEQ ID NO: 357
136 SEQID NO: 115 [ SEQID NO: 282 | SEQID NO: 189 | SEQ ID NO: 358
137 SEQID NO: 115 [ SEQID NO:282 | SEQID NO: 190 | SEQ ID NO: 359
138 SEQID NO: 115 [ SEQID NO:282 | SEQID NO: 191 | SEQ ID NO: 360
139 SEQID NO: 115 [ SEQID NO: 282 [ SEQID NO: 192 | SEQID NO: 361
140 SEQID NO: 115 [ SEQID NO:282 | SEQID NO: 193 | SEQ ID NO: 362
141 SEQID NO: 115 [ SEQID NO: 282 | SEQID NO: 194 | SEQ ID NO: 363
142 SEQID NO: 115 | SEQID NO:282 | SEQID NO: 195 | SEQ ID NO: 364
143 SEQID NO: 115 [ SEQID NO: 282 | SEQID NO: 196 | SEQ ID NO: 365
144 SEQID NO: 115 [ SEQID NO:282 | SEQID NO: 197 | SEQ ID NO: 366
145 SEQID NO: 115 [ SEQID NO: 282 | SEQID NO: 198 | SEQ ID NO: 367
146 SEQID NO: 115 [ SEQID NO: 282 | SEQID NO: 199 | SEQ ID NO: 368
147 SEQID NO: 115 [ SEQID NO:282 | SEQID NO: 200 | SEQ ID NO: 369
148 SEQID NO: 115 [ SEQID NO:282 | SEQID NO: 201 | SEQ ID NO: 370
175 SEQID NO: 153 [ SEQID NO: 320 [ SEQID NO: 189 | SEQ ID NO: 358
176 SEQID NO: 154 [ SEQID NO: 321 | SEQID NO: 189 | SEQ ID NO: 358
177 SEQID NO: 155 [ SEQID NO: 322 | SEQID NO: 189 | SEQ ID NO: 358
178 SEQID NO: 156 | SEQID NO: 323 | SEQID NO: 189 | SEQ ID NO: 358
179 SEQID NO: 157 [ SEQID NO: 324 | SEQID NO: 189 | SEQ ID NO: 358
180 SEQID NO: 158 | SEQID NO: 325 | SEQID NO: 189 | SEQ ID NO: 358
181 SEQID NO: 159 | SEQID NO: 326 |[SEQID NO: 189 | SEQ ID NO: 358
182 SEQID NO: 160 | SEQID NO: 327 | SEQID NO: 189 | SEQ ID NO: 358
183 SEQ ID NO: 31 SEQID NO:220 | SEQID NO:32 |[SEQID NO: 221
184 SEQID NO:33 |[SEQIDNO:222 |[SEQID NO: 179 | SEQ ID NO: 348
185 SEQID NO:45 |[SEQID NO:234 | SEQID NO: 179 | SEQ ID NO: 348
186 SEQID NO: 119 [ SEQID NO:286 | SEQID NO:51 [ SEQ ID NO: 240
190 SEQID NO: 119 [ SEQID NO: 286 | SEQID NO: 189 | SEQ ID NO: 358
191 SEQID NO: 161 [ SEQID NO: 328 |[SEQID NO: 189 | SEQ ID NO: 358
192 SEQID NO: 162 | SEQID NO: 329 | SEQID NO: 189 | SEQ ID NO: 358
193 SEQID NO: 163 | SEQID NO: 330 | SEQID NO: 189 | SEQ ID NO: 358




SEQ ID NO 360 139 SEQ ID NO 115 SEQ ID NO 282 SEQ ID NO 192 SEQ I D NO
361 140 SEQ ID NO 115 SEQ ID NO 282 SEQ ID NO 193 SEQ I D NO 362 141 SEQ
I D NO 1MWOSEQ/DFIBIO 282 SEQ ID NO 194 SEQ | D NO 363 PLAATBHQ/M0D4NG 115
SEQ ID NO 282 SEQ ID NGO 195 SEQ ID NO 364 143 SEQ ID NO 115 SEQ I D NGO
282 SEQ ID NO 196 SEQ ID NO 365 144 SEQ ID NO 115 SEQ ID NO 282 SEQ ID
NO 197 SEQ I D NO 366 145 SEQIDNONéJOS/. SEQ I D NO 282 SEQ I D NO 198 SEQ
ID NO 367 146 SEQ ID NO 115 SEQ I D NG-'282 SEQ | D NGO 199

Antibody | VH domain VL domain

Number | Protein DNA Protein DNA

194 SEQID NO: 164 | SEQID NO: 331 | SEQID NO: 189 | SEQ ID NO: 358
195 SEQID NO: 165 | SEQID NO: 332 | SEQID NO: 189 | SEQ ID NO: 358
196 SEQID NO: 166 | SEQID NO: 333 | SEQID NO: 189 | SEQ ID NO: 358
197 SEQID NO: 167 | SEQID NO: 334 | SEQID NO: 189 | SEQ ID NO: 358
198 SEQID NO: 168 | SEQID NO: 335 | SEQID NO: 189 | SEQ ID NO: 358
199 SEQID NO: 161 [ SEQID NO:328 |[SEQID NO: 179 | SEQ ID NO: 348
200 SEQID NO: 162 | SEQID NO: 329 |[SEQID NO: 179 | SEQ ID NO: 348
201 SEQID NO: 163 | SEQID NO: 330 |[SEQID NO: 179 | SEQ ID NO: 348
202 SEQID NO: 164 | SEQID NO: 331 | SEQID NO: 179 | SEQ ID NO: 348
203 SEQID NO: 165 | SEQID NO: 332 | SEQID NO: 179 | SEQ ID NO: 348
204 SEQID NO: 166 | SEQID NO: 333 | SEQID NO: 179 | SEQ ID NO: 348
205 SEQID NO: 167 | SEQID NO: 334 | SEQID NO: 179 | SEQ ID NO: 348
206 SEQID NO: 168 | SEQID NO: 335 | SEQID NO: 179 | SEQ ID NO: 348

TABLE 10: List of antibody numbers and corresponding sequence identification numbers.

Except for Antibody 1 all sequences listed in this table are the variable regions of the

antibodies. All variable regions listed in this table form part of antibodies that contain a

human heavy chain IgG; Fc region (SEQ ID NO: 8) and a light chain kappa constant region
5 (SEQID NO:9).

METHODS:
Creation, isolation, expression of antibodies in mammalian cells
Generation of hybridoma cell lines, expression and purification

[0318] 5 BALB/C mice were immunized with human IL-12 (Peprotech) in Complete

10 Freund’s adjuvant each, followed by a boost of human IL-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

15  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 1 X PBS and the concentration determined via BCA®



SEQ ID NO 368 147 SEQ ID NO 115 SEQ ID NO 282 SEQ ID NO 200 SEQ I D NO
369 148 SEQ ID NO 115 SEQ ID NO 282 SEQ ID NO 201 SEQ ID NGO 370 175 SEQ
I D NO 15803BQ/FBIO0 320 SEQ I D NO 189 SEQ | D NO 358 PCTAUSHOQ/MD4NG 154
SEQ ID NO 321 SEQ ID NGO 189 SEQ ID NO 358 177 SEQ ID NO 155 SEQ I D NO
322 SEQ ID NO 189 SEQ ID NO 358 178 SEQ ID NO 156 SEQ ID NO 323 SEQ ID
NO 189 SEQ I D NO 358 179 SEQIDNONé%g SEQ I D NO 324 SEQ I D NO 189 SEQ
ID NO 358 180 SEQ ID NO 158 SEQ I D NG-"325 SEQ | D NO. 189

assay kit (Pierce®).
DNA Sequencing

[0319] RNA was isolated from the hybridoma cells, using TRI reagent (Sigma-Aldrich®)
according to the manufacturer’s protocol. cDNA was synthesized from 10 — 200 ng RNA,

5 using the AccuScript® High Fidelity 1st Strand cDNA Synthesis Kit (Stratagene®), then used
as a template in the following PCR reaction. Primers from the Novagen Murine IgG Primer
Set for heavy-chain and for light-chain respectively were mixed together with cDNA and Pfu
IT Mastermix® (Stratagene®) then run in a Thermocyler (Eppendorf Mastercycler®)

according to the following conditions:

10

°C Time | cycles

04 2min |1

04 30sec | 30

60 30sec | 30

72 45 sec | 30

04 Smin |1

[0320] The PCR product was gel purified with the DNA Gel Extraction Kit (QIAgen®),
A-tagged [dATPs and Tag-polymerase (Invitrogen™) at 72°C for 15 minutes adds an
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 PMA202 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



SEQ ID NO 358 181 SEQ ID NO 159 SEQ ID NO 326 SEQ ID NO 189 SEQ I D NO
358 182 SEQ ID NO 160 SEQ ID NO 327 SEQ ID NO 189 SEQ I D NO 358 183 SEQ
I D NO 3wWeRQ@wm73®. 220 SEQ I D NO 32 SEQ I D NO 221 184T13EQ19D0NG7 33 SEQ
ID NO 222 SEQID NGO 179 SEQ ID NO 348 185 SEQ ID NO 45 SEQ ID NO 234
SEQ ID NO 179 SEQ ID NO 348 186 SEQ ID NO 119 SEQ ID NO 286 SEQ I D NO
51 SEQ I D NO 240 190 SEQ ID NGO 119 SEQ.|ID NO 286 SEQ ID NO 189 SEQ ID
NO 358 191 SEQ ID NGO 161 SEQ I D NO SEQ I D NGO 189

subcloned into the multiple cloning site of the pTTS heavy chain vector (Durocher et al. 2002
Nucleic Acids Res 30 E9). The VL amino acid chain discovered via DNA sequencing from
the hybridoma cells, PMA202 and PMA204, were expressed with a human kappa light chain
constant region by subcloning the sequence into the multiple cloning site of the pTT5 light
5 chain vector. The resulting PMA202 murine-human chimeric antibody was designated

Antibody 202.1. The resulting PMA204 murine-human chimeric antibody was designated
Antibody 1. All antibodies were produced using this methodology with the candidate protein
sequence being back-translated into DNA sequence, optimized and synthesis de novo by
assembly of synthetic oligonucleotides. All antibodies contained a human heavy chain Fc

10 region and a human light chain kappa constant region. All genes encoding antibody varible

regions were then cloned into the pTTS vector for expression.
Expression of recombinant antibodies via transient transfection

[0322] For all antibodies expressed transiently the following method was used. Briefly,
HEK?293E cells were cultured in complete cell growth media (1 L of F17 medium

15  (Invitrogen™), 9 mL of Pluronic F68 (Invitrogen™), 2mM Glutamine containing 20% (w/v)
Tryptone NI (Organotechnie®) with Geneticin (50 mg/mL, Invitrogen™) at 50 ul/100 mL
culture). At the day before transfection, the cells were harvested by centrifugation and
resuspended in fresh media (without Geneticin). The next day heavy and light chain DNA was
mixed with FUGENE® (Roche) transfection reagent and the DNA transfection mix added to

20  the culture drop-wise. The culture was incubated overnight at 37°C, 5% CO, and 120rpm
without Geneticin. The next day 12.5 mL of Tryptone was added along with 250 pl of
Geneticin per 500 mL culture. The culture was incubated at 37°C, 5% CO, and 120rpm. After

7 days the supernatant was harvested by centrifugation, ready for purification.
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 1X 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®).



SEQ ID NO 358 192 SEQ ID NO 162 SEQ ID NO 329 SEQ ID NO 189 SEQ I D NO
358 193 SEQ ID NO 163 SEQ ID NO 330 SEQ ID NO 189 SEQ ID NGO 358 WO
2010/ 017596RAIVALR809/ 001047 107 Anti body Number VH domairatRoatoei1ead7 DNA VL
domain Protein DNA 194 SEQ ID NO 164 SEQ ID NO 331 SEQ ID NO 189 SEQ ID
NO 358 195 SEQ ID NO 165 SEQ ID NO 332 SEQ ID NO 189 SEQ ID NO 358 196
SEQ ID NO 166 SEQ ID NO 333 SEQ ID .0189 SEQ I D NO 358 197 SEQ I D NO
167 SEQ I D NO 334 SEQ ID NGO 189 SEQ ID"NO 358

Characterization of Anti-1L-12/23 antibodies
Anti-IL-12/23ELISA

[0324] IL-12 (Peprotech), IL-23 (Ebioscience™), IL-12p40 (Ebioscience™) or
IL-12p80(Peprotech), was diluted to 1 pug/mL in carbonate coating buffer (35mM sodium
5 carbonate, 15 mM sodium hydrogen carbonate pH 9.6) and coated onto a 96 well plate

(Nunc™, Maxisorp™) overnight at 4°C. The plate was then washed three times 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 blocked by adding 200ul of blocking buffer (1% w/v BSA in 0.01 M
PBS pH 7.2) to each well and incubating the plate at 25°C for 1 hour. The antibody 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 25°C.
The plate was then washed as previously described. Goat anti-human immunoglobulin G
(H+L) antibody HRP conjugate (Zymed®) at 1:2000 in antibody diluent was used to detect
bound primary antibody. Goat anti-murine immunoglobulin antibody HRP conjugate (Dako)

15  at 1:2000 in antibody diluent was used to detect bound murine antibody. After incubation at
25°C for 1 hour the plate was washed again as previously described. TMB substrate solution
(Zymed®) was added to each well and the colour allowed to develop; the reaction was
terminated by adding 1M HCI to the wells. The absorbance of each well was determined at
450 nm (ref. 620 nm).

20  IL-12/IL-12RpB1 Neutralization Assay

[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 200ul 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. IL-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 IL-12 antibody (Peprotech) at 0.5pug/mL in
antibody diluent was used to detect bound antibody for 1 hour at 25°C. The plate was washed
as previously described. 100 ul 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



198 SEQ ID NO 168 SEQ ID NO 335 SEQ ID NGO 189 SEQ ID NO 358 199 SEQ ID
NGO 161 SEQ ID NO 328 SEQ ID NGO 179 SEQ ID NO 348 200 SEQ I D NO 162 SEQ
| D NO 32903BQ/FIBIO 179 SEQ I D NO 348 201 SEQ | D NO PLOATBEHQ/M0DNO 330
SEQ ID NO 179 SEQ ID NO 348 202 SEQ ID NO 164 SEQ ID NO 331 SEQ I D NO
179 SEQ ID NO 348 203 SEQ ID NO 165 SEQ ID NO 332 SEQ ID NO 179 SEQ ID
NO. 348 204 SEQ ID NO 166 SEQIDNONgﬁ?i SEQ ID NO 179 SEQ I D NGO 348 205
SEQ ID NO 167 SEQ ID NO 334 SEQ ID NG "179 SEQ I D NO 348

added to each well and the colour allowed to develop for 5 minutes. 100 pl of 1M HCI was
added to terminate the colour development reaction and absorbance was determined at 450
nm (ref. 620 nm).

IL-12p80/IL-12Rp1 Neutralization Assay

S [0326] This assay was performed as described above for the IL-12/IL-12Rp1

neutralization assay but with the following alterations:
[0327] IL-12 was replaced with IL-12p80 (Peprotech)
IL-12/IL-12Rp2 Neutralization Assay

[0328] This assay was performed as described above for the IL-12/IL-12Rp1

10 neutralization assay but with the following alterations: IL-12RpB1/Fc Chimera was replaced
with IL-12RB2/Fc Chimera (R&D Sytsems®) and was diluted to Sug/ml instead of lug/ml.
The plate was washed three times with wash buffer without extra PBS washes. IL-12
(Peprotech) was replaced by biotinylated IL-12 (Peprotech). The wells with antibody/IL-12
solution were incubated for 2 hours at 25°C. No biotinylated anti-human IL-12 antibody was

15  added to the wells. 100ul of 1:1000 Streptavidin HRP (Zymed®) was replaced by 100ul of
1:5000 Streptavidin HRP (Sigma-Aldrich®). 100ul TMB substrate solution (Zymed®) was
replaced by 100ul TMB substrate solution (Sigma-Aldrich®).

IL-23/IL-23R Neutralization Assay

[0329] IL-23/Fc Chimera (R&D Systems®) was diluted to 1 pg/mL 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 1 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 1 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 1 hour at 25°C. The plate was washed

30  as previously described. 100 ul of Strepdavidin 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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15  Competition Binding Experiments

1L-12/23 Competition ELISA

[0331] PMA204 or PMA202 was diluted to 1 pg/mL in carbonate coating buffer (35mM
sodium carbonate, 15 mM sodium hydrogen carbonate pH 9.6) and coated onto a 96 well
plate (Nunc™, Maxisorp™) overnight at 4°C. The plate was then washed three times with

20  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 blocked by adding 200ul of blocking buffer (1% w/v BSA in 0.01 M
PBS pH 7.2) to each well and incubating the plate at 25°C for 1 hour. IL-12 (Peprotech) or
IL-12 (Ebioscience™) was diluted to 0.5png/ml in antibody diluent (1% w/v BSA, 0.05%
Tween-20 in 0.01M PBS pH 7.2) and 100ul added to each well followed by incubation for 1

25  hour at 25°C. The plate was then washed as previously described. Serial half log dilutions of
the competition antibodies were performed and 100yl added to each well. Final protein
concentrations were sufficient to generate a titration curve. The plates were incubated for 1
hour at 25°C and then washed as described previously. Goat anti-human immunoglobulin G
(Fc specific)-HRP conjugate (Sigma-Aldrich®) at 1:2000 in antibody diluent was used to

30  detect bound competition antibody. After incubation at 25°C for 1 hour the plate was washed
again as previously described. For horse-radish-peroxidase (HRP)-labelled detection reagents,
enzymatic reactions were developed in the dark with 100 pl/well tetramethylbenzidine
(Zymed®) substrate at room temperature. The reaction was stopped with 100 ul of 1 M HCl
and the optical density measured at 450 nm (ref. 620 nm).
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centri f ugad setfacardpreesors paadaded by fthiadty wigld hdti-(askptoochaiGendod ks i) IL-The next
day heavyﬁ gﬁ? k%se@% DNA was m xed with FUGENE() (Roche) transfection
r eagent ﬁ YI7ansfection mx added to 20 the culture drop-w se. The
culture was i ncubat ed overnight at 37C, 5% CO2 and 120r pm w t hout

Genetci Metautionrod IL-Ppd0,1H.-52 and §E- Zﬁrlglpdmgéomﬂabﬂiﬂﬂl expresgedvcelhlingo i i |

of Geneticin per 500 nL culture. The culture was incubated at 37C, 5%C02
andOI 12?r FI!OSS#NE}L@IG Eagée& ﬂ_ﬁ)-tlb%fr Hw?&ggea @1][3123%?51511%&@%@90 “eusgBd widhugatt on,
ready for_purification rification of antibodies via

Chr omat o PRSP 534 ULl gseP R AR FPUBETP RO PR U] b sl BEE | ons
wer e adj usg éithtion fpi2hbuds hesfmr: eBllndinrggaflcmﬁﬂ to el washelgcada(with Priyabertyithrik-
colum (5 pi 1X PBS
(pH 7 2y Lolmep T RS MIERTTHS fad MRy 0o PEFAC M bl rlda ™y [P0,
ant i Body (Yesadéklaich@dl S;lmm‘gdzwa(e)acgesai on adeclohaneulte?@Qrape®.) into 1 X
PBS (pH 7.4). The integrity of the antibody was anal ysed usi ng SDS- PACE and
gel filtRidQidndft 1ﬁl?bﬁon-5i‘ﬁ,q(2[3§@rlﬂﬁé ARPIRR3 h‘i‘dlﬂgftb R9Y.- 198 pREsSinged
using the BCA() assay kit (Pierce()). WO 2010/ 017598PCI/ AU2009/ 001047 110
Char act er’t¥ 8fifon of Anti-1L-12/23 antibodies Anti-IL-12/23ELI SA [0324] I L-12
(Peprotech), IL-23 (EbioscienceTm, |L-12p40 (Ebi oscienceTM or

| L- 12p80([0335] Gl e tagoa@ $L-dR loutas- tzigged I]L{Ig/dfdlLJ I2pe@atandvatentaiah on @5ngfher
(35mM sodi um 5 _car 5 rri\/l SOdI dro en.car

coat ed ont & BEREA A uyd3e R CERSSR B IR bRy Bydedifihes
was Bhen lm@hewntfhr oe hqunes3m thewaibﬁ 2Bl fexpreg §nQ ¢V sPBY epiibzd 2bo\e. 590
Tween- 20) t hen
bl Gcked gd@&"aa oo ey e e Per CEI U e RIS REEOR YT
to each W8S andrrgllihosnd aytrkige tie dpiesied vath PiH(EO%'ihﬂm eBivgated mroush pith 6k IShas
10 diluted in antibody diluent (1% wv 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 ant| human | rrrrunogl obuI | n G (H+L) ant| body HRP

o, o, A NSNS " o, "



25C for 1 hour the plate was washed again as previously described. TWVB
substrate solution (Zynmed()) was added to each well and the col our all owed
to devel opp 20t01r®acti on was term nated by addi ng 1M HCPCratzh@/onelsls. The
absor bance of each well was determned at 450 nm (ref. 620 nnm). 20

| L-12/1L-12R131 Neutralization Assay [0325]1L-12RI 31/Fc Chinera (R&D
Systens()) was diluted to 1 lug/nL in C]?I rbonate coating buffer and added to
each well of a 96 well plate and incuba dd at 4C overni ght. The pl ate was

t hen washed three tinmes with wash buffer and then three times with 0.01M
PBS pH 7.td aanbedyVEAH)C:‘am@)’(& RIN€rcdajupateadnbiyFraddiangbody(8igada- Bldrek®ngSdailE er

to each and 25i t 25C for 1 hour. The anti body was
di |l uted Y(\iel a‘ﬁrF%We Of[lljlzlﬁﬁcrﬂgﬁfl’rksoélﬁtgﬂ{)u?% ‘generate a titration curve. |L-12
(Peprotech) was diluted to 300 ng/nmL in antibody diluent. IL-12 was

pr ei ncubdletertigntdd antibodnt £ytolineicompleies pnithe surdace: ofiandl.-1 2R Dexpyessing Glen
the pl at gjjpas washed as previously described and wells were incubated with
the anti bo y/1L-12 solution for 1 hour at 25C. The plate was then washed as

previ qusl es r|be nd 100 pi of biqgtinylated anti-hupan I1-12
ant i body | %‘l%égr%t@mgga .1gﬁr51/1%1aggﬁd%23 -lgpFQwat coninsubaied it Thet ect
bound anti2R@dexpeEsidg bldras dbscibéd abdie aph abecenasti MBS PS0n @8l PARYI ZJhl@dry

d bed. t HRP d(. t 0
ceer oo b s LR Ha TR P O B AT
25C for Jlohdilrtionhed pharbeateddor w@sthedumga@qﬂsazeerpmvhedummugldsm PB8H.0JAEBS pi

added 1o ach G oL SR by e R e A GO R 5

of 1M HChupas Tg(d dPaka)oSareplaidatatveere hemr@ﬂ@ara Eféli@la@ Her Qead®on and

absor bance was determ ned at 450 nm (ref. 620 nm. |L-12p80/1L-12R131

Neut r al i 22ffinft) Mat@itidl 0326] Thi s assay was perforned as described above for
the 1L-12/1L-12RI 31 neutralization assay but with the follow ng

alterati (‘1\? 0327]1L-12 was replaced with IL-12p80 (Peprotech)

IL-12/1L ?ﬁ? Neutralization Assay [0328] This assay was perforned as
descri bed above for the IL-12/1L-12RI 31 10neutralization assay but with the
f ol | owi nghsaemblyaifithescFv-80 ¢atlng séquenGhinosr thewadibodp B dadand Vi domaiisRl 32/ Fc
Chinera (R&D Sytsens()) and was diluted to 5ug/ml instead of lug/m. The

pl ate wagoyrg U@Qnél’%k%@m@nﬁﬁ&ﬂr&é?né’i@%QFQLSfOf) @las %ﬁ%‘&%orﬁéﬁt‘itﬁyd'?'%@ pyashes.

I L- 12 (Pepr.otech) was repl aced biotinylated |L-12 Peprot éch).” The wells
wi t h lant idsaging Epféypgatll%%wownéeci theostde dpprinofiihg heavy chaig €ViNgined to

bi ot i nyl akevhrable donunmof the iRt @t Gy was ahBnaddedinker dffilee wbdee 100ul of

&t 1 ont avi GRS SR IR Rl PR Serbriiotete Sttt e aud )

was repl dcedminal 48BWI e gpepstie ae@esmaluy» dhe é]ﬁlr@rm}dédeQua:rmh (Wap then back-

| L- 2311 L- [ stens())
was di | uttégﬁagélgal%% ]\;%Eéqu?lﬂ%ﬁtrﬁ Fy %%ﬁgéﬁg%gﬁ%%k gr% %%%5&%% to each
wel | 28f Qeeeomremlzepreah@ggw Tﬂlﬂ@@%@tg@ae aas fengyetheiiedtde mphie bplagieeblaef t hen
washed t hg@tﬁeﬁd aﬁg%nmmld@@%d}eMrf)eTh@ﬁfﬂalts@@&nwm%nfcldaee SWVESY £dBEMRBS pH
7.2. The wells \Af fEJ En bl o ked by addi ng° 2000 of bl ocking buffer to each
wel | and S}tﬁsctﬁg?ﬁ HacIp. tC OMRL-25C for 1 hour. The antibody was dil uted
in antibody dil uent sufficient to generate a titration curve. |L-23

(Ebi osci ¢033STNhewemndiihant gehet anc3difg g/ sebvi80 paoitinboalysub&latiet uentthe Nio/28dwas
prei ncub ich Then
the pl at ZJ\FO?Fsﬁ% %Pw%%%cﬁ@m X %{aﬁéslp h ¢ dﬂg@geg%ém GOR, W% P&Eucfhﬂféati%ﬁlg%gﬁés

t he anti lsbupgd into 88 Neil @tld N@ﬂfs@ﬁs B aﬁtﬂmaﬂa@llﬂf&l@ﬁd %The)pptmne EL@%Gt#élnltMWéd as
previ ously. dgsgsihired and 100 pi of biotinylated anti-human IL-12 anti body
(Peprotech) at O. 5p.g/rrL in anti body diluent was used to detect bound

ant i body 25C. The pl at pr evi I
descri becﬁﬁgfééf isclor- g@ﬁl&mmwﬂﬁﬂmﬁv fv%}?ﬁe% @egﬁgf?@édsda%?%ﬁ%%ody
di | uent \p@@dwaeml rﬁlﬁaglﬁbﬁ@tlncbﬁbkbmnféldiiplz{wHﬂits&éc&ﬁt&labﬁﬁ:}dtlca‘hﬁé pEGKX268bat i on at

25C for hou t [ ew | y descri .

T subs Pl EERRLE Rl SRS SoT S8 pELoBHE R S Se oB ™ .0
addedOt o seachcaww linkathel s¢hveto dlad Iolmsomlellmm df shedev edqupndearsebimplnXa%3. 100 pi
of 1M HCI 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 with the following alterations: IL-23/Fc Chinera (R& Systens())
was replaced with internal produced IL-23R-H'S, dervied from HEK-293E cel | s
and purified using affinity chromatography. The plate was washed three

t| nmes W|th wash buffer WIthOUt extra PBS washes IL- 23 (Ebi osci enceTM was

-, = N 1 ~NrN 7



| L-12 (EbioscienceTM was diluted to 0.5pg/m in antibody diluent (1% wv
BSA, 0. 05% Tween-20 in 0.01M PBS pH 7.2) and 1001,t1 added to each well
fol | owed W9 20rocub®8i on for 1 25hour at 25C. The pl at e wasTienwmshed as
previ ously described. Serial half log dilutions of the conpetition

anti bodi es were perforned and 1001,t1 added to each well. Final protein
concentrations were sufficient to gener te a titration curve. The pl ates
were incubated for 1 hour at 25C and then washed as descri bed previ ously.

Goat anti-human i mmunogl obulin G (Fc specific)-HRP conjugate
(Sigma-Aldrich()) at 1:2000 in antibody diluent was used to 30 detect bound
conpet i t iIRINA @rbdinetibn antf inakagenegidbat i on at 25C for 1 hour the plate was
washed agai n as previously described. For horse-radi sh-peroxi dase

(HRP) -1 a i Gr i | A n
the dar k?@i@ﬁ%f%%ﬁ%%‘1?“SCF9§<?9@F%S%%%{’°‘%5%‘%§%5?%\?62“2%9@?Od%\??&e"%%o%l 3R
room t enmseeesting @utamhéarra@mﬂsgﬁV*&ﬁsT%Mmyédhw thhpm@l@nd wpy liggfarizedwidcdmghd t he
88&5?8&%8%%%%%%%3% %%{%ﬁ%ﬁ{é%m%‘%‘fﬁ%‘%%q%“%’n“&“@ PrRdytonasings TV A

titl say I
(Ther o) RS PPHRSBIF I ETremtea®a 2ERE BRHERIERS PIstiartiRgisal i iseyiiae 5psls:
Chi mer i ¢ s@finded RA 26sle@ind wWhotkedas te to@iphite foR eBSpidné Gpliceddn hoar @)Bar@s t hen

) oot oa TP Ehr R RO AT A rieddls N AR S R HRE o

20 ul / m mMNMiis-avetagntptb a8y Gﬁa)thprmsilun] setagd 18tmM mogghetiuinreckiB®; P.5froM 1 min

t afl | d
o th pme hRiERl (TS § AN aERT hBk FUrp bwg}‘"%%ﬁ? aGr 2 B OB EROATS
aI so 1Per Rstaeplicasq ar@éﬂz@ {Rerstimal ygtumsy %fdmﬂ% r@a@ﬁpm olas ingubated itk fpL- 12

or IL-23 9k nbh®. nurine anti body was tested for background binding to the
Protein A surface. 10 Ceneration of a stably transfected cell |ine

e, back LG R B attiree S oGP Qe SEE T 8 GHEAY an

cel | expmededubss ensodige Gpnel@itmutime pf ﬂleqolarwtad)gngaaS’mwﬁkz nthpshzadtadennmro by

encoai ng TS HGFRIEA BhlRoRACLERILATR § FRIGETN A SRERRR bun RS R PO e
i nt o 1Top-trposceipease E&R @T&BGBéthREPC&)PI‘pd@Cé IWas pupfigdhy dgaDpss gﬁés recover ed

from cel |el&HbﬁHHr@s1éJ§ier1 @xt‘r‘!cﬁ@ﬁ%ffﬂe@&'iﬂlﬂ Wbmﬁlaﬁe fofh AR8N) kv aNnd
|l ineari zed by restrictian enzyrre di gest vm th Scal Prome%; @ Pl asm ds
“éﬁﬁﬁﬁ S

ver e trafSPEa ey IFartignJLiaRipdnt of all feaciourEeseringg 2B He's agagpie gel
det er m netkchyplsdréditii ng with anti-receptor chain antibodies to IL-12R131
(R&D Systems()) 20 Detection of IL 12p40, IL-12 and IL-23 binding to an

| L- 12R11 LAG. |L=12 or H S-tagged IL-23
or 1L- 12|?)E4P6 e S L Zbindd)S shan ¥ ks %‘g“q'e g el | § (106/m1) at

concentrations ranging from 1000 to .01 ng/m by serl al half log dilution
for 2Aoud834d Tz celBlibranndeseribasyabeke wes expressed Fomethe gBOXd & deatpr to produce

phycoer ythgy-R6 o0 URE wakd ﬂhe@F!ﬁ'{n%dTafﬂn?c'lﬂi%%ﬂo&zﬁ%‘%ﬁ@hwsoﬂ{e

FI TC-conj ugated anti - FLAG 25(Si gma- Al dric %ﬁ rrﬁ ata were acquired on
a BecknafI 5 Rigocehdsngrhed by ke lat pigt: GPO7 hRBrisily-dfe sk vriib OEQB@GOYHIPLCX@ and

| L- 23 bi n@hitg alsd iddluddd stEREn€xd £SRINW) wak lindubaed [\&Qﬂﬁﬁ&)tlrﬁﬂﬁéﬂ 11aggesla fihall2

H S-t d | L 23 t t 2 [/ mL )
o 1 noubaPE upye o Chyday P8 B b SeFRTE R i By p A0 s BSaapning, g
by sébi alexpairﬁentmmrgs dlriqhmennoﬂlrbr2?obmad¢r@ writhdbw3liGocihtiencdnlstah@RBhis was

1- . i d
for o furtREy Moy GPEREIREE BAM DO ATARIN20 SR o RRR b fuRRHS
cel | - bourli@lacelytl Wi aferthers %’tse%CtFéforlmsmeﬁﬁ@@béﬁg/thm iemagisdjbggad edbigtipdeted
ant i - 6xHIS 238 Qha/ off 1t ei%ﬁ%/p%ﬁg@%é@&é%?edl&ﬂh ts@q)t@snamt&dbédw%%mm or

ZLZS{?SS‘ba%E t %g%ﬁ%tﬁi'awe& Fl? gvtﬂg%%% gﬁ'“%é ﬁdﬂg% Ceﬁtalamg.% l%egg}i@@ﬁie

conpl3exesnMMpOR and i e &vitf PBSIcditaihidi}s @X¥pMRES]. rﬂgqaﬁgj dsRNAne/a5elﬁl&33ﬁa]m the
FLAG tagged | L- 12 or. HIS-ta dIL S CO- th IL-
ToRA1. eygrateier Bt lovie AT paf hedbcudegteR Bodt B P B p ROk 1
After 2 hisngs SupcmblaptlIﬂmnaﬁwpwaycmsmmdwlmg@%)wmer alapghstureaingi ng from
10 to LG oy B8 Ll o etlol @@l Ll QB BH drLBaNE thd OFy Apddiid her
hour . }'ﬂsstruwere vva 1 #Eoor oué)h v ?(n PBS fO/o FBS rﬂ@ antlgbodﬁ b Bdéﬁto

cel | - bound cyt oki ne was detected W|th FI TG conj ugated Rabbit anti- 10 human
| gG (Dako). Sanple data were acquired on a Beckman-Coul ter Quanta(r).
Affinity Maturation Methods Assenbly of the scFv-80 codi ng sequence from
the antibody 80 M| and VI, donmains [0337] A single-chain antibody fragnent
(scFv-80) was derived from anti body 80 by




15desi gni ng a pol ypeptide that conprised the variable domain of the heavy
chain (VL) joined to the variable domain of the light chain (VL) by a 15
am no aciwol2orkarseef the sequence (G y4Ser)3 (scFv-80, BEQAWMNDI1@7). The
VH and VL sequences were oriented at the N and Cterm nal ends of the

pol ypeptide (respectively). The am no acid sequence was then

back-transl ated to a DNA sequence that n]\(I)Y%S optim zed for mammali an
expression using 20 GeneOptim zer technology. The entire gene was then
synt hesi zed de novo by assenbly of synthetic oligonucl eotides (GeneArt).
The fi nalohgelqwﬁmee pliserd Ineddustesly SNothigiak el oBgonolebtiddstaf® dd@ed SchidItaadi e

further he reconbi nant gene encoding the scFv-80
protein %agi ?us e} ngﬁ‘%lhpai%%il%b %ﬂlgn&lcol and Notl sites of the pEGX448

expression vector. pEGX448 is designed such that any scFv sub- 25cl oned
i nto t he Bewirdand NOUCATGEEGEAGUTOREAGCAGHY fused a proprietary ' FLAG
affinity tag at the C-termnus. [0339] The scFv-80 gene was simlarly

sub- cl onggyvERE0 t he pictdde oertorciraicdNA producti on, mut agenesi s and
ri bosone display. This vector was identical to pEGX253 plasm d descri bed by

Kopsi 007), exce t th GX4 ene 11 protein 30
sequeg Pflgha*l;ﬂy%ﬁﬁgté{ﬁ}ll{l% Fefac |B€é§ﬁ£}y‘ﬂ%i€§éﬁﬁ? ffe CL sequence used
in pEGX253. WD 2010/ 017598PCT/ AU2009/ 001047 115 RNA producti on and

nmut ageneg0343] 034 @polfhé RIERBXR redckvadiiplded sit the@hld@éﬂboédmddlqﬁwacpmmeused to

d i this,
produce Sae] el OGS GHL B, MU/apl NP4 0L PO bE SRS Mo GupELIGY S 1Y ¢
si ngl e- stteasfeededive QssRA)Conpriat iR &us@ln(ﬁt@tag?ne@) mrpwnméph@ eulkyre

(Promega(giddia. e E’&ﬁlltﬁ%ﬁi&t@ﬁﬁ%’oﬁ;m& W tlﬁdi%ﬁhélﬂﬁnoa{hﬁeﬂ asbdo N8 liq u1d
Si ngI -stran was used a e te

ate
repl . at .%%W@ﬁuﬁare@us%@ ﬁé‘géft?%a@éc}](‘éﬁ%é‘mr% 263 E.%é%%ﬂlﬁld%&f. esbof Or%and
?ﬂ(\:/l hi eve ttfdnsind@Q de@r@feu%rMﬁ)nm'lﬂﬁ(NS thso'i)BopﬂMbeaL]B -tlﬁi@gzll@dtﬁpjrb)lhbs?deS% DT'?’)G
ot as SI um acet at e thio eit

o s AR RS AL e TRIRR, TR bt pPetighl 2ot o8 eg
Repl i caserahde b@@efo@ctarlzﬂllymteS\bQIaddmng LQL)de&sm EWH(@MSMWSWiM(T@b@&d at
45C f 1 s

or -716 )l R&)Egﬁ‘éx W%%% %%Qﬁoﬁfe e@uﬁfe?@ dpas rfoJ‘@G fn% 9‘3{8&@&?%& th%xp[ ﬁrey

of double stran es enco

par eAPal ckamd tgorepirifhgation agdipatsedrifrarghon 0 Pl mﬁ@?@ﬂﬁf WCTBHéCIHSQﬂ\ﬁ\l“FI’l mHary was
convert eQMlﬂn BreOBkis et G irSpttShijo EIRMRNS BSOULREL LARBES ik doke PCR

ypac N e I MO S L

pol ymerase reaction. The product of all reactions described above wer e
test ed b0 Higk tlgelglplueSPRoplotmiasmwas chtuctd meiniy acBIAcbreZBl(Dﬂ bidensorf (|(}En t he

lib 8 I

expr aszed ARG RAPERLANES 1By B mERfoRER LA CELE NS T
wer e 2P henvasampedilizgdion $tCNIE Spdes Sbl@ﬂm alipt reng Stm&mnmﬁ §pu1dy1gmh©m¢ﬁélzyl on
descri bedBy 1K&F?§('ogé§ s;%ts)%d 3(0’@)@&@ to %'o'tsei kY4 (ifi¥8 sp&5Vin ehAPSARE fSR TRIWEX ES

(whi ch al so i ncl encodi ng_ssRNA) were i ncubated with biotinylated
| L- 23 t o calls oirike %ﬁtreﬁt 10RH S Thewmntie badepised groitEas-Faa (Blarae and

pr essur e aNastetdoeonsadéeisdredat RFES Crinde: Raiphishiie RopxPEEH ST FLAG WS sa@hki chirent
of 1L-23 binders

h.
S0di g oPiBoEs Bt fshel € BRIRUE bhRRRBR RS Dot Ry B R b e
pannpﬁg befrt capturfingrata ffaw tdu@of Zulaay $or (Stsﬁv Appb@sdﬁ@RUcﬁnqn beteespathand
renal ned R'ﬂJn nlighdds ?&t\)’%t?ﬁ sJ:li"v @ @a&)tﬁr&‘? Bd g{g &r%ﬁmggﬁgﬂﬁgtl&l i g were

recover e stre et c bea

washed t HLe”é Wasmseeﬂdow #B@%wftaéh fﬁwhgow cobosimubateposisata §owgatewt ﬁg@irzmand
twice W tth PBSeeamd @isé’HcMoﬁ nﬁﬂ\ql'&@a@fgr 260 2l G¥nerse R s¥RSaR! WeRdeferibd he

recovered scFv-ribos nd t oded scFv ooI was a I|f
by RT- PCREHEF anfe?fﬁge ‘%éﬁq to FP‘F Céﬁ] éag%ft géﬁéngﬁslt]e RERRIT EFI3HER

per Ban ule(SEudejca$td RELUNtEOH inging bighndMidnkitiBd Al gentratethe ke g dn®KD aﬂuéshe
reaction tenplate and the scFv-specific W) 2010/ 017598PCT/ AU2009/ 001047

116 olig eot i des
ai 0 adadd 61 e R I fon b D50 oiRhEed Bkick AR 0N

For war d: %indecAToskOoAdGPEoAEETGndtvidRel sty v compacdeadPGREGTACEd:Bfor sheHi gh
thr Oughp%ﬂc{ifg%R§ tOgh BSRioPERIudEd ron'egﬁi 5%15&)%9 sdity xza%aﬁi \K}H}?El%d h%%v%]; atB&t

pool s of RT products anplified he end of ribosone di splay
experinents (above) were sub- cIoned |nto the Ncol and Notl sites of the
pPEGX448 expression vector, transfornmed into One-Step Conpetent KRX E. coli
(Stratagene(r)) and grown on solid culture media. The resulting bacterial
coI on| es were i ndi VI dual I y | nocul at ed into 2001AL i qU| d 10 gr owt h cul tur es
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WO 2010/ 017598PCT/ AU2009/ 001047 117 1.5-fold inproved (i.e. lower) than the
control was designated as a potential inproved binder. Each of these

vari ant s waotoamsIgsubni tted for DNA sequence anal ysi s amGTaURO®IBW4T hat
carried a novel am no acid sequence was carried forward for further
characterization. Full kinetic characterization of highly purified scFvs
5[0346] This protocol was used for full henetlc characterization of scFv
variants identified directly from ribosd di spl ay and screening
experinments. First, the pEGX448 construct encoding the rel evant scFv was
transf or rtes:lfdldmrﬁpﬂdBé?dLﬁ,’b Ewee)qhhn theecatidl i@ndesigaitesd ad\& peteh g improved iedr. i nt o

t he bact erlpl as ro ultures tpo an 0D60 .8, then
nduc no B B ECeT R R 2 Py & Mo EmaRe B2 Vst o
by 1OCentcaurfedgatqvolrarmnd atideeqenicpivas marded fawhiddior atheegharan¢remtiby. osnot i ¢
shock as descri bed by Mnsky et al. (1986, Proc. Natl. Acad. Sci., Vol. 83,

4180-418 EtYéclYﬁEn@tePi'iﬁﬁ(;ﬂWh%ﬁ@?&ﬁﬁe@&@v@' asmc fraction using 1 nL

colum o sep arose resin conjugat to an anti body that specifically
recogni s he C-term nal FLA The affinity purified protein _was
concent r i@%‘fﬁ 1tIgispreoqal Wisgtsg Orcfflﬂmme hagagiedzation of é"cFVt‘@r@%‘i“ nfifiedt i on
chr onat ogiﬁlaanyfr@ﬂn ribotdmEUPpragiand 2680ertnd experigsatstHbrit! the pEGXLIGWohsithicat ed | n

PBS and the pr.ot ei n ractl on.corre
vas ol e0r P PHRER RS N G0ED FOEPIGNP £ & G Budiaye s o
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over FCl and low rate o /'mn at concentrations ranging from
81 tho(Wei@W(um ng a five-fold dilution of IL-12) and 81 nMto 1 nM
(using a three-fold dilution of 1L-23). The 30contact tinme for association
was 180 03473 Miritics scrsis az&eir@ mbjr@mube“du kietid Ohdrhdisria6ibn Ukiag hiBTAesite T100
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1 bosone Hamk By bACdeueh tS' Ik aferEss aF FF RS re RIS UEs o
creabe oralﬂumittauo aM {nonngivig baffer), apeeapsaty os @memaélowTﬂam l10qthhinah oates wer e
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VH:  Y59S Agtevin ayBopride v&abﬂnza)m perigd; the@@Ee3 IV OEﬂam,zVMHpﬂsee gver FC1 and
FC2 at a flow rate of 60 ul/min at concentrations ranging from 81 nM to 0.13 nM (using a
five-fold dilution of IL.-12) and 81 nM to 1 nM (using a three-fold dilution of IL-23). The
30  contact time for association was 180 sec and dissociation measured for 10 mins for the highest
concentration and 300 sec for all other concentrations in the series. The sensorgram data from
FC2 was subtracted from FC1 and a buffer only control. The curves were fitted using a 1:1

Langmuir equation to generate the k,, ks and KD values.



1 VH 43R 1 VL: I55T 1 VL: S26P 1 VL: R7R 1 VL: Sh2R 1 Al |

mut ations are reported relative to the wild-type scFv-80 sequence 10

Wi ght i ngwkey10/00M392010/ 017598PCT/ AU2009/ 001047 119 Ti megCokdenosgxii@ar i ng
screening Resulting fold-inprovenent in kd* Up to 2-fold 2-fold plus
3.5-fold plus Once 1 2 3 Twce 2 45 3 tines 356 4tines 46 7

Where kd was neasured using purified, oneric scFv proteins (see TABLE
5). TABLE 11: Mutation weighting strate for design of additional scFv-80
vari ants.

Combination of mutations identified through ribosome display and screening

[0348] Additional scFv-80 variants were derived by combining the mutations discovered
through ribosome display and screening. It is important to note that these mutation
combinations did not arise as a result of one round of ribosome display, where the

5 mutagenesis level is intrinsically set to create one mutation (on average) per scFv sequence.
These combinations were instead derived by design. Combinations were chosen by weighting

each individual mutation according to TABLE 11.

Mutation* Weighting
Vy: F29L 7

Vy: Y598 3

Vy: Y59H 3

Vy: TO7A 3

V. : S63F 3

Vy: T28A 2

Vy: T68S 1

Vy: Q43R 1

Vo I55T 1

V.: S26P 1

Vi: Q27R 1

V.: 852R 1
* All mutations are reported relative to the wild-type scFv-80 sequence

10 Weighting key



5[ 0349] Nucl eoti de sequences encodi ng scFvs with the conbi nations of the
hi ghest - wei ght ed nut ati ons were produced by site-directed nutagenesis with

scFv- 80 awothw/miesvpl at e,
according to manufacturer's instructions.
add each specific nmutation are |listed bel ow. The ful

range of sc

listed in TABLE 4X with cross-referencgﬁ%;o am no aci d sequences.

mut at i on Y59S Sense: 5' - gaacggcgat accga

5' -ttgggggcggact cggt at cgccgttc-3' VH nutati on Y59H

Sense: 5'
5'-aactt
Sense: 5'
5'-tagtd
20Sense:
5' - gat ag
VL nut at
5'-gctgs
5Sense: §
5' - gccgq
Sense: 5'
5'-ttgat

cgcccccaa- 3

Ant i sense:

usi ng a Qui kchange Li ght ni ng kiPCTAS2or@i@gane(r))
The nutagenesis priners used to

Fvs are
10 VH

-tgycyataccygage
GOS0 CIat
- ggccagcggct acg
Q0§ 8ge6h@gCcC

acgccCcCcCtaagtt=3°

5AntTsense

il =0 Ao i J28A
:_rwgg ac cggc%@-rmml ks

JOp9884olé’ VH

5 Anplsense:
i@l bRid F29L

3.5-fold plus

5T -gccagcggctac
JiGrgé Cggt gagggt gt

hccctcaccgact a
agccgcetggce-3

ctatc-3" Antis
2W0 2010/ 0175

ense:
O8PCT/ AU2009/ 0

01047 120

i on S26P Sense:
\tTouzect ggggqgqct cf

b' -t gtcctgtaga
acaggaca-3' VI

jccccccagagceat
L 4nut ati on 552

cagc-3' Antise
RS

nse:

' - gatctacttcgec

- cct gt agagcect cc
gd¥Mgit get ccggga

hgacagt ccat cag
cgaagt agatc-3

cggc-3' Anti se
YL mutation

nse:

RTR

:ggagcatcagcat
nact ctacaqq-3'
J J I

caa-3' Antisen

80 [0350] Naot

se:
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desi gned # 0 adghdieRY WaS hehfurédtshd piflUSRoasmbHi@MFvGhatehs e At ABDE KH5T.

| nst ead,
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ey o8 95H
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except t
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2010/ 017
bl ank throughout the experinents.
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Regener atlon o
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QoL

I L-12,

anged 1 nt usin
500 T huebbr TABEEVE B
SPR analysis with no further purification.
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characterization of highly purified scFvs (see above)
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[ 0352] These scFvs with conbi ned
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rface

20 A of 5i_tg/nL of antibody was

p

| L- 12p40 ( Peprotech) were passed over the
9s ranging from66 nMto 2 nM
ornmed using 10nM d yci ne,

H 1.0. The

sensorgram data from FC2 was subtracted from FC1 and a buffer only control
The dar vestizerse: §iaactégpogessigeteegtateeacamdgnui r equation to generate the kd, ka
| ess then 2.0 where

and KD val ues.

Al

possi bl e.v] fudtibh ¥2&8Af i cacy Studies

20

Sense:

curves were fitted with a x2 of

S'-ggecageggctacgecttcaccgacta-3'

Antisense: 5'-tagtcggtgaaggcgtagcecgetggee-3'

Vi mutation F29L

Sense:

S'-gccageggctacaccctcaccgactactate-3'

Antisense: 5'-gatagtagtcggteagggtgtagecgctgge-3'



10 in vitro nurine splenocyte assay [0354] Single cell suspensions were
obt ai ned from nouse spl eens by disruption and passing through a 1001.tm

si eve. RediOlbomod7i98l | s were | ysed by the water nethod, PaoTw2ed/wa7cel l
suspensi on was centrifuged and resuspended in 9nL of sterile water. Im of
10x PBS was then imredi ately added and m xed in. Cells were washed and
counted then resuspended in RPM 15(w t]g 2mM 1- gl ut am ne, 100U/ nilPen/ Strep,
10% FBS) at a concentration of 107 cell P . Cells were pl ated out into
96-wel | flat-bottomtissue culture plates at 106 cells/well in 1000.
Concanaval;i mutAtiend26il L- 23 was added to a final concentration of li.tg/m
and 25ng/ml respecti vely. Test antibodies were titrated across sanples. A
typi cal cates per test antibody, and a
starting est anfI tgtcgg%g@g Cccgéﬁcg%atglcgtell f§1 10pg/ M. Each 20 assay plate
contained replicate sanples that have Con A + IL-23 but no antibody and Con
A al one. /Pitiaeiess: Negcteagridiggacagctatacaz@a-89% 002 for 3 days then supernatants
were collected for 1L-17 ELISA. 1L-17 was assayed using an |L-17 ELISA kit
(R&D Systemshliolssmer manufacturer's instructions. Concentrations were
determ ned by the standard curve nethod. NKO2 |IFN-y rel ease assay 25
[0355][5NK cells ,(A‘é;%(:, CRL- 240# were cy ltured in RPM 1640, 2nmM

L- G uf am WBSe 100U BEICEFES2HE ﬁ%@cﬁgﬁi suppl emented with 200U/ mL of hunan
| L-2 (Peprotech Asia) and | Ong/ nil of human |L-15 (Ebi osci enceTm). Cells
wer e st arAmgderfseobn dvogagatgactetpgb daagragntd¢-B- 15 prior to assay. The anti body
was diluted in culture nmedia sufficient to generate a titration curve.

| L-12 (Paprgt&ah) Qoer added to the plate and incubated at 37C with 5% CQ2
30for 2 hours. The cells were harvested and added to the wells giving a
cell concentration of 1 x105 cells/nL in_a total volume of 2000/ well.

Cul t ur es S8 in &Séﬁt%g%‘ttco\?g@gﬁm%g@&%éz for 24 hours. Supernatants were
harvested at the end of incubation and a Duoset ELISA human IFN-y kit (R&D

Syst ens( )AntiwasseuS ethat ot teicech g dugamtabidd-y produced. WO
2010/ 017598PCT/ AU2009/ 001047 122 Human PBMC | L-12 induced | FN-y assay

0356} Hu f :
Separiat { quosan e GE o BARERY 00 BRA/ TRTHENY o sl Qﬁ’& R ERRN RS 006
RPM, O. @mﬁ%qp(Ié)STglna@@%ethezwmm@s intenduped disggly drtp alcobgnichtaselraany ( FBS)
10mM HEP%emdw%des(s@ha{eav@m VENEdkctiny psidetDAO 1@0‘%%@&(?(]@'1\1(5‘%@% ed
at 37Cwth 5C32 with for days uman L 2 (R&D Systens()) was then
added at r]m E{Iture cupated at 37C V\/l{ng 5% CO2 for 1 day.
The anti EE}“Wa rapghput kingficay Xﬂse" seaySvEhmytatign comPinalions o1 o o
titration curve covering the ranges from 10[tg/nmL to 0.001[Lg/ nL across a
96- wel | 0316 .This prgfochl wis dsadensthdy 2 17 PepHol@bmdingas sabd86 vhﬂartthearmimg e
and e r : Bark

Syst érgns ( ;J?MB%I (%@%a%ltogs Vgntl%l ? ﬁ%%ﬁ E. cioq ldl[tﬁll"eé %ﬁg%sgg tt(g hrolaua;: éa& tal

t he wel | pugiiod pefva f@rermdlemrtb@nghmt iSBR mlyzeM%bQieW] Jherredombanang sciivs voI urre
of 200 [%e!ré"@iﬂressglr' Iﬁé‘flﬁﬁ)e%fa%n'aﬂgmte%@a@éd %Y&pﬂﬁﬁe!@l R PanLEaGOr 2

days. Superna ants were harvested t he end i ncubation and _a Duoset
ELI SA hurfBfbqdyngeph %P%“(WS%/%%S@HE?‘*) 3b°0(%sTll?§éﬁV€%nﬂ€% weke hehBHTarEN- y

p(rj oduced exalfangeﬂainltcopas uGing @;P[EIK) dbsalﬁﬁ}é aglﬁﬁinl (OE Héﬁltéh@@é) Qﬂg%d;htérﬂtiﬁrdﬁacl% :sli/ é 3’»
adm strat I N an |net| tu e
e 2o R LaTvine B od AL Tt R BT S LS PR S p B R ot £

com‘rencemanﬁcaﬁom nj ections, then given daily intradermal i I’lj ections of
either PBS or rhliL-23 in two |locations on the back to a total of 3 or

10pg/ moug Giﬁ?yr[heﬁﬂ%@ﬁ %h%&b%&%e%d%%h’t 9@1&@%&%{6@%}% a@ﬂ@?ﬁéﬂ% but

t he dose of ay gave a robust ‘response wt | eve t hema.
In a | at simiddrgesthodalegy tadhas uggdfon @bﬂ@r%feﬂrzmﬁtn Qféﬂal&y PrEfied sqfys 4tee 3Povie)
days to @@& MHaf € sindR double rkfeR@ict® SoRbntidiRni offSl ANMEHAhYr M EEPONG 23 Whe
resp %qun(%e .ectabl e from({)@ b&gd day of treatnent, peaked at days 6-7
then tar“tS 1§85 RO MeAT T HOh Y Y Est i ng i n vivo 25[0358] Male C57B1/6J
mce were treated with 10[1g/day of rhlL-23 as descri bed above for 6 days.
One day Idwirface Pldsenat Redonahcechindkigexperinents anlghey were gi ven a single
intraperitoneal injection of Antibody 80, Antibody 136 or an isotype
control WsﬁOdyU%é% spes e RfoQéIH/Ak‘gas MiSoinas &PC‘?%&' @beoFaﬁbéMh‘%N? 3/3
induration in th ar ea. treat nents an servations were per

bl i nded. FAB ad"Gie o hAM) srtcyeh grge sensay chig kFiRg §@m @yplips €302 col | ect ed
fromeach nouse and fixed for histol ogi cal processing and Haemat oxylin and
Eosin (H&E) staining by standard protocols. WO

2010/ 017598PCT/ AU2009/ 001047 123 [0359] Val ues for epidermal thickness were
det erm ned by pr| nt| ng off a paper copy of t he Iower ~power |mages of t he

. o - oy



Chinmeric I1L-12 [0360] Chineric IL-12 was produced that contained human

| L-12p40 and nurine 1L-12p35 (SEQ ID NO 63). The protein was

backt r answatet)/iimi9® a gene sequence, optim zed, 15 synt re€FiAdR0%20047

subcl oned into the pTT5 vector. Chimeric IL-12 was expressed in HEK-293E
cells and purified via HHS tag affinity purification colums.

Responsi veness of nouse T cells to the @ imeric IL-12 was tested in vitro.
Mouse spl enocytes (107/ml) were cul tured overnight in RPM suppl enent ed
with 2mM 1-gl utam ne and 10% fetal bovine serum plus chineric, reconbinant
nmouse or appeeitEg0ON RUBFJ1Lydsdiseda BRing/thdbhgh ooy frrexpémmtns VIEHeexpalihent ed

20 and assayed f b z ~-l.inked . 0s nt. .assa ELJ..SA) ,

usi ng an W IE%F%%EE#&{ @%ﬂséﬁ gﬂ%’ (r)aSC Oggwlﬂ%og elé)é ;ngZ@}LSo% antlbOAd)y

i nst ruct ivongpassehionarf(@. IL-1221Iwd3 or Hpdbp4d) (GEprioredbrverg pakdddp vertbe etiifae of r om
nouse spl t - t iy WS ive
except gtf’@t]%gﬁhi g‘gg\sét(8 ﬁ%%ﬁ%@ﬂ%?%? 'S E}B@ﬁ%@.tbggﬁgbo% |ﬁ‘lfl13|nb%1t2t|hon o%cg%
chi mefi c perfornged yringc KimYIEN]ygine ek 4 e The senspigiam dptadpse - é v spswiqd femgl e

cel | suspensinansowRf sngRbairvIedhé EaMIRESEitREERRS BY LehshuPtiRmoars passing

through a 1001.tm sievé. Red bloqd cells were |ysed by_.the water thod in
whi ch™t h&°RYpE tﬁ%%%é‘ﬁ@?%ﬁx&%lugspg\gl AoV V%Fﬁ%lﬁFt%i{Yé‘EélﬂH@E qs%thgﬁ%%o?’ﬂ%?eri l e
wat er Wi tpsdisie. of 10x PBS i nmedi atel y added and m xed in. Cells were washed

and counted then resuspended in RPM +2mM - gl ut am ne+100U/ nl pen/strep+10%
FBS at a i 5x106/ mM . 30[0362] Cells were plated out into
96- wel | f’ﬁgp&ggfﬁ%ﬁ?’ﬂé‘%se culture plates at 5x105cells/well in 1004
Concanavalin A and chineric IL-12 were added to a final concentration of
0. 5110t g/mritepy@upiog gplemoeyde pesayi vel y. Test anti bodies were titrated across
sanples. A typical assay will have 3-5 biological replicates per test
2010/ 01 108PeT AP0 O0IDaT 1ok 1o TODa e etay! B af o s hout s Cont a
- ch assa at e sha ontain
Fopl | cat duFioh ATl vhtre R sty MeRS B TRy Taduteidte st one.
Pl at es wensgpensionbat echtatugdd Ghd H4hspeRddddn 924 ofistarike wdten 1slipet raPBS twais tieme
col | ect e%h%m'm@'ﬁé’de@aﬁ%pxéﬂ}t Cells Iae%zﬁiﬂ&i’aﬁhsé %ﬂteﬂ%énﬁ’é‘g&’s e, P RED
systens()) as per nmanufacturer”s I nStructions. concen rati oRs Ver e
det edii néwithymMé-ehitammed A/ /o Pow/ Sirep.Ndde FB) atraecoperiiigtionati 10 rally/ml.

product i @nk dRrdehRuTLDED H6- VN1 ERR LA ¥ sRATRLRDIaM@S 1P 8lis/hdl & 100ul.
background is subtracted fromthe IL-12 treated sanple values to give the

np I
| FNey colrc@rtrayiinnsndithlctd Yantdded soe dplecangentiation of piig/gl apg dore/fil ndi ng
study [ 03&pkctivelye TESABLbEDewveR thRke dcrdatatplas.tAtypidahgssa PRkl 3-50tsegitdl- 12

| L-12 t -100. 03nmo/ kq,. hi i IL-12.at, 0.03, 0.1 3 / b
i 7 aper HERbiEASS PRt S FRblesid MafaymaRdnyrion gl - Tpde AR Y oo
sanplés wevag ptaé !:(Hnaiecti fephczpc @gmlpibﬂ it lgm‘v_ei_ému‘kr‘rk ILEN-jut@o mne‘mdyaanﬂ@ml An
seéra wer ecll(ﬁilgt LI W%ge fﬁ%ﬁﬁhgecﬁat@?@@,'% S@%}f‘of/ 5 by s.I tﬁ&li Yu g@]tsjﬂf/ére collected for

( Ebi osci ence asier manuf acturer’'s 1’nstructi ons. Ny was not
det ect ed Ik 7tHJSPABH-1Y e agsayerhusing ainfled7 BLdS ki (Bl eyeems®) ad Rergr oups 15

treated WidndfRHSEs REtrdloNBI( dhcbhiratidns GBI MRYdrfiddd-bhahé E@AIIVE BhrvE @Rhded in
a robust dose-dependent induction of serumIFNy. 0.1 ng/kg was sel ected as

t he i deal 0 asure a change in serumI|FNy response. Antibody
testing iwﬁﬁﬁg&'ﬂd’%f‘*ﬁf‘% C57B1/6J nmice were treated with chimeric IL-12
at 0.1 ng/kg by intraperitoneal 20injection for five days. They were al so
treatéd \WIFla sNEGRecloQel@F, ERELIE07 Amtiiclvoliyre8n BPMAM64Hh AchM 136]utdnigekg on

dav 1 of . . o ' LO0] e
o i th dpeUPe b @F RSl A BHEREY RE OB FRPONAMIL £ BRI M o
days 1, 3ndAngmpf bymakllnéS (Fhiewsidnen™3Cesare stapefl droan esihl--Rianéh

chi meri ¢ hhlrad2L-19prioh € Ssxd. Thd M tibRIy W AadilvRldoaduRaeph@sa WeTiSiesQb loefdre aand

serum | FN-y determ ned as described above. 25 Stinulation of PB 0
produce fithggn Cltﬁvaglﬂoﬂ’t &Gp@é‘?cgit”%?ﬁqaﬁgtt%ﬁl&r?ﬁ%&%@“@éﬁ’éi‘f &4 eV %@%&92
[0368D 9GemEhdurk.|Rie-dolt tvera HakveSiydpha heded(hucwMixgismgp)cellebacenaati@tofni t h
nouse ant i hunman, 1.L-23 bi oscj-enceT, 0.51. .taghml i 2 v Lght at
1e bt ot S0 B L ER s RS RRF R N logth et By Rl PR S P c e
for | hr ot RBSY. DoPeEBEntsMeat by vewedat3le evakdfadcubnhemanrcr BobiehERMSAL- 23 was
added at r.at:i r i ) y hal f-1og
diluti on.h%gﬁg?@g ﬁ%{r éem?]%c%g%?gg)?%:swg oﬂ)gcg%g% ﬁ?g%l{r)nﬂgg g@%ﬁ?e. Pl ates were
washed, then cytokines were detected with Anti body 80 at 0.5ug/m . Plates
were WO 2010/ 017598PCT/ AU2009/ 001047 125 incubated a further 2hr at room
tenperature, washed, then nouse adsorbed anti-human |1 gG horseradish

per oxi dase-conj ugated (InvitrogenTM was added. After a further 30

i ncubation, plates were washed six tinmes, TMB substrate was added

. Y = A~ . ——



15 then supernatants collected for ELI SA. ELI SAs for detection of IL-23
were performed as descri bed above. H D Exchange experinents [0368] |L-12p40
was used WO 20107398 i n PBS. Anti body 80 was used at 2. OPem/At200900RBS. The
anti body was coupled to POROS AL resin (Applied Biosystens) according to
the 20 manufacture's instructions. A mab colum was packed with 600 uL of
the Anti body 80 - PORCS AL resin and stgred at 4C. [0369] The col um was
washed with PBS in 87.5% D20. 5ulL of n@/an | L-12p40 was m xed with 35 uL
of ice chilled PBS buffer (pH 7.0) in 100% D20. The IL-12p40 m xture was

i ncubat eddman PEBMCIBOD indQOEB TNy szepar at ed runs) before being injected
onto the 25 anti body col um. The col um was washed vm'th 200 uL of chilled
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| L- 12p40 or hurman |L-12p80 to human | L- 12R1. 2. An_antibody as cl aine
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bi ndi ng (% 9 Bl DB gs ﬁﬁ %1?5%%55 %ﬂ% K%ﬁ%‘%éiaﬂd?ﬂe
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10am no acid substitution at a key residue, said key residue selected from
the group consisting ofa residue adjacent to a CDR, a glycosylation site
resi due, worar1r®si due, a resi due capabl e of interacti rgTMUWbOYM&4p40
subunit of human IL-12, a residue capable of interacting wwth a CDR, a
canoni cal residue, a contact residue between heavy chain variabl e region
and light chain variable region; a resiﬂ§g within a Vernier zone and a
residue in a region that overlaps 15 be en a Chot hi a-defined VH domain
CDR1 and a Kabat defined first heavy chain framework. 14. An antibody as

cl ai med iSigY &i fn 8- BedfialdilnBoyd. 5. WAi ledvvienes. BnfS: BEprdsuR ¢ AePmithapd Csbk™ an
ant i body Dabsein(1202kpt\e! Bipb2ader ROMADEN conprises at | east one Franework
Regi on ami no acid substitution, wherein the am no acid sequence of the

f ramewor Sprazuat]. | Jebls Cotd% HOAirthent: iR A0 [tahearse LSBT d \oitol sk 2): WidyBh
accepfor franmework and conprises at |east 70 amino acid residues identical

to said lywmbaidesePt @, H.ramiefsand ALSY. Rijndnd {1004y M’cﬁ BiblaRéﬁEI?b(Qﬁ 12534m 8 or
claim10 in which the anti body conprises an i nmunogl obulin heavy vari abl e

se0 1D 1 Ko Rl M URTH R P FR IR 7 980 26 1 o'k
o #a, 4B Ip R 2 T BREMIBTSEZIND Na 117, SEQ I D NOL 145, SEQ

IDNO 31 SE%IDNO 91, SE IDNO 118, SEQ ID NO 146, SEQ ID NO 33,
SEQ | D NGaylep, | B Nomagh.d>. RsSehppndy. MaShaY@QKr M. kiegigs C. SESUpCNO
93, SEQ |Vrzﬁowﬁ)ou&ez NSE@wqumbLo_vhgf,g (68931 Bueleic Az5ds REGOZ$INGISTe%H. SEQ | D
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9 or, g| iy By iV \Wmvcp nio@gtf RO HGANPS | ¥ S adfey AHENROG] PQdélrhN% élh%@ssl% D

vari a e group consisting of SEQ I

NO 169, ]\@ﬁ%?% ﬁg E@? é%%]ﬁ% NO 193, SEQID NO 32, SEQID NGO 170, SEQ
ID NO 1 194, 7, SE 71, S NO 183,
15 seo A i L ghms% skl M YRR oIT. Bl et o NS eF o
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PCT/GB94/01422
PCT/GB94/02662
PCT/GB97/01835
W090/14443
W090/14424
W090/14430
PCT/US594/1234
W092/18619
W0O96/07754
W0O96/13583
W097/08320
W095/16027
WO88/06630
W0O90/3809

U.S. Pat. No. 4,704,692
PCT/US91/02989
WO089/06283

EP 371 998

EP 550 400

EP 229 046
PCT/US91/07149

U.S. Pat. No
U.S. Pat. No
U.S. Pat. No
U.S. Pat. No
U.S. Pat. No
U.S. Pat. No

. 5,723,323
. 5,763,192
. 5,814,476
. 5,817,483
.5,824,514
. 5,976,862

WO 86/05803

EP 590 689
U.S. Pat. No

. 5,627,052

PCT WO 93/06213
WO 93/08829

U.S. Pat. No

. 4,676,980

WO 91/00360
WO 92/00373

EP 03089

U.S. Pat. No
U.S. Pat. No
U.S. Pat. No
U.S. Pat. No

. 4,676,980
. 5,770,428
. 5,569,825
. 5,545,806
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SEQ ID NO 120 & SEQ ID NO 179 SEQ ID NO 62 & SEQ ID NO 42 SEQ I D NO
122 & SEQID NO 176 SEQIDNO 87 & SEQIDNO 7 SEQ ID NO 124 & SEQ ID
NO 176 SEQ2DD/ING9888 & SEQ ID NO 7 SEQ ID NO 125 & SEQUIAD20®00136 SEQ | D
NO 90 & SEQIDNO 7 SEQ ID NO 126 & SEQ ID NO 176 SEQ ID NO 91 & SEQ
IDNO 7 SEQID NO 127 & SEQ ID NO 176 SEQ ID NO 92 & SEQ ID NO 7 SEQ
ID N0 128 & SEQ ID NG 176 SEQ ID NO 93

U.S. Pat. No. 5,625,126
U.S. Pat. No. 5,625,825
U.S. Pat. No. 5,633,425
U.S. Pat. No. 5,661,016
5 U.S. Pat. No. 5,789,650
WO 98/50433
WO 98/24893
WO 98/24884
WO 97/13852
10 WO 94/25585
WO 96/34096
EP 0463 151 B1
EP 0710 719 Al
U.S. Pat. No. 5,545,807
15 WO 90/04036
EP 0438 474 B1
EP 0814 259 A2
GB 2272440 A
PCT 91/17271
20  PCT 91/18980
PCT 91/19818
PCT 93/08278
PCT 92/05258
PCT 92/14843
25  PCT 96/19256
U.S. Pat. No. 5,658,754
U.S. Pat. No. 5,643,768
U.S. Pat. No. 4,704,692
U.S. Pat. No. 4,939,666
30 U.S. Pat. No. 4,946,778
U.S. Pat. No. 5,260,203
U.S. Pat. No. 5,455,030
U.S. Pat. No. 5,518,889
U.S. Pat. No. 5,534,621
35  U.S. Pat. No. 5,656,730
U.S. Pat. No. 5,763,733
U.S. Pat. No. 5,767,260
U.S. Pat. No. 5,856,456
U.S. Pat. No. 5,223,409
40  U.S. Pat. No. 5,403,484
U.S. Pat. No. 5,571,698
U.S. Pat. No. 5,837,500
U.S. Pat. No. 5,427,908
U.S. Pat. No. 5,580,717
45  U.S. Pat. No. 5,885,793
U.S. Pat. No. 5,750,373
U.S. Pat. No. 5,618,920
U.S. Pat. No. 5,595,898



& SEQID NGO 7 SEQID NO 129 & SEQ ID NO 176 SEQ ID NGO 94 & SEQ ID NO 7
SEQ ID NO 130 & SEQ ID NGO 176 SEQID NGO 95 & SEQID NGO 7 SEQ I D NO 131
& SEQ | DW02017/7878BQ | D NO 96 & SEQ I D NO 7 SEQ | D NOPCTAA26809%8(4F D NO

176 SEQID NO 97 & SEQID NGO 7 SEQID NO 133 & SEQ ID NO 176 SEQ I D NO
99 & SEQID NGO 7 SEQID NO 134 & SEQ ID NO 176 SEQ ID NO 100 & SEQ ID

NO 7 SEQ I D NO 135 & 140

U.S. Pat. No. 5,576,195

U.S. Pat. No. 5,698,435

U.S. Pat. No. 5,693,493

U.S. Pat. No. 5,698,417

5 U.S. Pat. No. 5,827,690
U.S. Pat. No. 5,849,992

U.S. Pat. No. 4,873,316

U.S. Pat. No. 5,849,992

U.S. Pat. No. 5,994,616

10 U.S. Pat. No. 5,565,362
U.S. Pat. No. 5,304,489

U.S. Pat. No. 4,683,195

U.S. Pat. No. 4,683,202

U.S. Pat. No. 4,800,159

15  U.S. Pat. No. 4,965,188
U.S. Pat. No. 4,795,699

U.S. Pat. No. 4,921,794

U.S. Pat. No. 5,142,033

U.S. Pat. No. 5,122,464

20 U.S. Pat. No. 5,091,310
U.S. Pat. No. 5,066,584

U.S. Pat. No. 4,889,818

U.S. Pat. No. 4,994,370

U.S. Pat. No. 4,766,067

25  U.S. Pat. No. 4,656,134
U.S. Pat. No. 5,130,238

U.S. Pat. No. 4,683,202

U.S. Pat. No. 5,543,507

U.S. Pat. No. 5,672,593

30 U.S. Pat. No. 5,484,908
U.S. Pat. No. 5,256,648

U.S. Pat. No. 5,681,941

U.S. Pat. No. 4,399,216

U.S. Pat. No. 4,634,665

35  U.S. Pat. No. 4,656,134
U.S. Pat. No. 4,956,288

U.S. Pat. No. 5,149,636

U.S. Pat. No. 5,179,017

U.S. Pat. No. 5,122,464

40  U.S. Pat. No. 5,770,359
U.S. Pat. No. 5,827,739

U.S. Pat. No. 5,580,734

U.S. Pat. No. 5,641,670

U.S. Pat. No. 5,733,746

45  U.S. Pat. No. 5,733,761
U.S. Pat. No. 5,168,062

U.S. Pat. No. 5,385,839

U.S. Pat. No. 5,266,491



SEQ ID NO 176 SEQID NO 101 & SEQID NO 7 SEQ ID NGO 136 & SEQ I D NO
176 SEQ ID NO 102 & SEQID NGO 7 SEQID NGO 137 & SEQID NO 176 SEQ I D
NO 103 &veBQodm73d® 7 SEQ ID NO 138 & SEQ ID NO 176 BEQAWMD01HO4 & SEQ
IDNO 7 SEQID NGO 139 & SEQ ID NO 176 SEQ ID NO 105 & SEQ ID NO 7 SEQ
ID NO 140 & SEQID NO 176 WD 2010/017598 147 PCT/ AU2009/ 001047 SEQ | D
NO 106 & 141

WO 92/16221
WO 92/07076
U.S. Pat. No. 5,851,198
U.S. Pat. No. 5,839,446
5 U.S. Pat. No. 4,309,989
U.S. Pat. No. 4,767,402
WO 94/16970
WO 98/35888
U.S. Pat. No. 4,668,218
10 EP 237507
WO 97/25086
WO 94/08552
U.S. Pat. No. 5,458,135
WO 94/06498
15  U.S. Pat. No. 5,404,871
WO 97/22376
U.S. Pat. No. 4,239,754
U.S. Pat. No. 4,925,673
U.S. Pat. No. 5,879,681
20 U.S. Pat. No. 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



SEQ ID NO 171 SEQ ID NO 141 & SEQ ID NO 176 SEQ ID NO 106 & SEQ I D NO
172 SEQ ID NO 142 & SEQ ID NGO 176 SEQ ID NO 107 & SEQ ID NO 171 SEQ ID
NO 143 &veBQodm73d® 176 SEQ ID NO 107 & SEQ I D NO 172PCBRAD2009/00047144 &
SEQ ID NO 176 SEQ ID NO 108 & SEQ ID NO 171 SEQ ID NGO 145 & SEQ I D NO
176 SEQ ID NO 108 & SEQ ID NO 172 SEQ ID NO 146 & SEQ ID NO 176 SEQ I D
NGO 109 & SEQ ID NGO 170 SEQ I D NG 14714§ SEQ I D NO 176

CLAIMS:-

1. 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

5 IL-12p40) and as a homodimer (human IL-12p80) and wherein the antibody inhibits the
binding of human IL-12 to human IL-12Rf2 and human IL-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.

2. An antibody as claimed in claim 1 in which the antibody competes for binding to
10 human IL-12 and/or human IL-23 with an antibody comprising a heavy chain variable region
having the sequence of SEQ ID NO: 6.

3. An antibody as claimed in claim 1 in which the antibody competes for binding to
human IL-12 and/or human IL-23 with an antibody comprising a light chain variable region
having the sequence of SEQ ID NO: 7.

15 4 An antibody as claimed in claim 1 in which the antibody binds to a portion of human
IL-12p40 having the sequence VQVQGKSKREKKDRVFTDKTSATVICRKNASISV (SEQ
ID NO: 65)

5. An antibody as claimed in claim 1 in which the antibody specifically binds to human
IL-12p40 (SEQ ID NO: 1) at Asp 265.

20 6. An antibody comprising an antigen binding domain which binds to human IL-23
(SEQ ID NO: 66), wherein the level of binding of the antibody to human IL-23 (SEQ ID NO:
66) is greater than the level of binding of the antibody to mutant IL-23 D265A (SEQ ID NO:
75)

7. An antibody as claimed in claim 6 in which the antibody binds human IL-12p40

25  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-12R2 and human IL-
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-12R1.

8. An antibody which comprises 3 heavy chain CDR sequences selected from:



SEQ ID NO 110 & SEQ ID NGO 171 SEQ ID NO 148 & SEQ ID NO 176 SEQ I D NO
111 & SEQ ID NO 172 SEQ ID NO 149 & SEQ ID NO 176 SEQ ID NO 112 & SEQ
| D NO 168903BQ/MDFBIO 150 & SEQ ID NO 176 SEQ | D NO 1P8TAUSHQ/MD4NO 173
SEQ ID NO 151 & SEQID NGO 176 SEQ ID NO 113 & SEQ ID NO 174 SEQ I D NO
152 & SEQ ID NO 176 SEQ ID NO 113 & SEQ ID NO 175 SEQ ID NO 153 & SEQ
ID NO 189 SEQ ID NO 113 & SEQ I D NO 112%6 SEQ I D NO 154

HCDR1 DYYX H, wherein;
Xi=MorlL;
HCDR2 WIDPENGDTEX,;APKFQG, wherein;
X,=Y,H, orS;
5 HCDR3 X3KELRYFDYV, wherein;

X;3=C,A,N,D,E,Q,G,H,LL,Por V.

0. An antibody which comprises 3 light chain CDR sequences selected from:
LCDR1 RAX,X5sSISINLH, wherein;
Xy=SorP;
10 Xs=QorR;
LCDR2 FAXcQSX5S, wherein;
X¢=S orR;
X7=TIorT;
LCDR3 QQSNSX$PLT, wherein;
15 Xgs=WorF
10. An antibody which comprises 3 heavy chain CDR sequences selected from:

HCDR1 DYYX H, wherein;

Xi=MorlL;
HCDR2 WIDPENGDTEX,;APKFQG, wherein;
20 X>=Y,H,orS;

HCDR3 X3KELRYFDYV, wherein;
X;=C,AN,D,E,Q,G,H, LL,PorV.

and 3 light chain CDR sequences selected from:

LCDR1 RAX,X5sSISINLH, wherein;
25 X4=SorP;
Xs5=QorR;
LCDR2 FAXcQSX5S, wherein;
Xe=S orR;
X7=TIorT;
30 LCDR3 QQSNSX$PLT, wherein;
Xg=WorF

11. An antibody as claimed in claim § or claim 10 in which the antibody further



& SEQ ID NO 189 SEQ ID NO 113 & SEQ ID NO 177 SEQ ID NO 155 & SEQ I D
NO 189 SEQ ID NO 113 & SEQ ID NO 176 SEQ ID NO 156 & SEQ ID NO 189 SEQ
ID NO 1WOR0BEQ7#99D NO 173 SEQ ID NO 157 & SEQ | D NO PCSASEQMD4NG 114
& SEQ ID NO 174 SEQ ID NO 158 & SEQ ID NO 189 SEQ ID NO 114 & SEQ ID
NO 175 SEQ ID NO 159 & SEQ ID NO 189 SEQ ID NO 114 & SEQ ID NO. 176 SEQ
IDNO 160 & SEQ ID NO 189 SEQ ID NO 114 &
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4

comprises a human heavy chain acceptor framework sequence selected from the group
consisting of SEQ ID NO: 202, SEQ ID NO: 205, SEQ ID NO: 208, SEQ ID NO: 203, SEQ
ID NO: 206, SEQ ID NO: 209, SEQ ID NO: 204 and SEQ ID NO: 207.

12. An antibody as claimed in claim 9 or claim 10 in which the antibody further
comprises a human light chain acceptor framework sequence selected from the group
consisting of SEQ ID NO: 210, SEQ ID NO: 213, SEQ ID NO: 216, SEQ ID NO: 211, SEQ
ID NO: 214, SEQ ID NO: 212 and SEQ ID NO: 215.

13. An antibody as claimed in claim 8§ or claim 9 in which the antibody further comprises
an antibody human acceptor framework which comprises at least one Framework Region
amino acid substitution at a key residue, said key residue selected from the group consisting
ofa residue adjacent to a CDR, a glycosylation site residue, a rare residue, a residue capable of
interacting with the p40 subunit of human IL-12, 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 a Vernier zone and a residue in a region that overlaps
between a Chothia-defined VH domain CDR1 and a Kabat-defined first heavy chain

framework.

14. An antibody as claimed in claim 8§ or claim 9 in which the antibody further comprises
an antibody human acceptor framework which comprises at least one Framework Region
amino acid substitution, wherein the amino acid sequence of the framework is at least 65%
identical to the sequence of said human acceptor framework and comprises at least 70 amino

acid residues identical to said human acceptor framework.

15. An antibody as claimed in claim 8 or claim 10 in which the antibody comprises an
immunoglobulin heavy variable region selected from the group consisting of SEQ ID NO: 6,
SEQ ID NO: 62, SEQ ID NO: 114, SEQ ID NO: 142, SEQ ID NO: 28, SEQ ID NO: 87, SEQ
ID NO: 115, SEQ ID NO: 143, SEQ ID NO: 29, SEQ ID NO: 88, SEQ ID NO: 116, SEQ ID
NO: 144, SEQ ID NO: 30, SEQ ID NO: 90, SEQ ID NO: 117, SEQ ID NO: 145, SEQ ID
NO: 31, SEQ ID NO: 91, SEQ ID NO: 118, SEQ ID NO: 146, SEQ ID NO: 33, SEQ ID NO:
92, SEQ ID NO: 119, SEQ ID NO: 147, SEQ ID NO: 34, SEQ ID NO: 93, SEQ ID NO: 120,
SEQ ID NO: 148, SEQ ID NO: 35, SEQ ID NO: 94, SEQ ID NO: 122, SEQ ID NO: 149,
SEQ ID NO: 36, SEQ ID NO: 95, SEQ ID NO: 124, SEQ ID NO: 150, SEQ ID NO: 38, SEQ
ID NO: 96, SEQ ID NO: 125, SEQ ID NO: 151, SEQ ID NO: 39, SEQ ID NO: 97, SEQ ID
NO: 126, SEQ ID NO: 152, SEQ ID NO: 40, SEQ ID NO: 99, SEQ ID NO: 127, SEQ ID
NO: 153, SEQ ID NO: 41, SEQ ID NO: 100, SEQ ID NO: 128, SEQ ID NO: 154, SEQ ID
NO: 42, SEQ ID NO: 101, SEQ ID NO: 129, SEQ ID NO: 155, SEQ ID NO: 43, SEQ ID



SEQ ID NO 177 SEQ ID NO 161 & SEQ ID NO 189 SEQ ID NO 115 & SEQ I D NO
173 SEQ ID NO 161 & SEQ ID NGO 179 SEQ ID NGO 115 & SEQ ID NO 174 SEQ ID
NO 162 &vEeEBQw@734® 189 SEQ ID NO 115 & SEQ ID NO 17PCBAD20M/0M047162 &
SEQ ID NO 179 SEQID NGO 115 & SEQ ID NO 176 SEQ ID NO 163 & SEQ I D NO
189 SEQ ID NO 115 & SEQ ID NO 177 SEQ ID NO 163 & SEQ ID NGO 179 SEQ ID
NO 115 & SEQ ID NGO 181 SEQ I D NG 16414% SEQ I D NGO 189

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, SEQ ID NO: 159, SEQ ID
NO: 54, SEQ ID NO: 106, SEQ ID NO: 134, SEQ ID NO: 160, SEQ ID NO: 55, SEQ ID
5 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 ID 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 ID NO: 165, SEQ ID NO: 60, SEQ ID
NO: 112, SEQ ID NO: 140, SEQ ID NO: 166, SEQ ID NO: 61, SEQ ID NO: 113, SEQ ID
10 NO: 141 and SEQ ID NO: 167.

16. An antibody as claimed in claim 9 or claim 10 in which the antibody comprises an
immunoglobulin light variable region selected from the group consisting of SEQ ID NO: 7,
SEQ ID NO: 169, SEQ ID NO: 181, SEQ ID NO: 193, SEQ ID NO: 32, SEQ ID NO: 170,
SEQ ID NO: 182, SEQ ID NO: 194, SEQ ID NO: 37, SEQ ID NO: 171, SEQ ID NO: 183,

15  SEQID NO: 195, SEQ ID NO: 42, SEQ ID 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 NO: 47,
SEQ ID NO: 174, SEQ ID NO: 186, SEQ ID NO: 198, SEQ ID NO: 48, SEQ ID NO: 175,
SEQ ID NO: 187, SEQ ID NO: 199, SEQ ID NO: 49, SEQ ID NO: 176, SEQ ID NO: 188,
SEQ ID NO: 200, SEQ ID NO: 50, SEQ ID NO: 177, SEQ ID NO: 189, SEQ ID NO: 201,

20 SEQID NO: 51, SEQ ID NO: 178, SEQ ID NO: 190, SEQ ID NO: 52, SEQ ID NO: 179 and
SEQ ID NO: 192

17. An antibody as claimed in claim 10 in which the antibody comprises two
immunoglobulin variable regions, wherein the said two immunoglobulin variable regions are

selected from a group consisting of:

25
SEQID NO: 6 & SEQIDNO:7 SEQIDNO: 115 & SEQID NO: 190
SEQID NO: 6 & SEQID NO: 169 SEQIDNO: 115 & SEQID NO: 192
SEQIDNO:28 & SEQID NO:179 SEQID NO: 115 & SEQID NO: 193
SEQIDNO:29 & SEQID NO: 179 SEQID NO: 115 & SEQID NO: 194
SEQIDNO:30 & SEQID NO: 179 SEQID NO: 115 & SEQID NO: 195
SEQID NO:31 & SEQID NO: 32 SEQIDNO: 115 & SEQID NO: 196
SEQIDNO:33 & SEQID NO: 179 SEQIDNO: 115 & SEQID NO: 197
SEQIDNO:34 & SEQID NO: 51 SEQID NO: 115 & SEQID NO: 198
SEQIDNO:34 & SEQID NO: 47 SEQID NO: 115 & SEQID NO: 199
SEQIDNO:35 & SEQID NO: 179 SEQID NO: 115 & SEQ ID NO: 200
SEQIDNO:36 & SEQID NO: 37 SEQID NO: 115 & SEQID NO: 201
SEQIDNO:38 & SEQID NO: 179 SEQID NO: 116 & SEQID NO: 173



SEQ ID NO 115 & SEQ ID NO 182 SEQ ID NO 164 & SEQ ID NO 179 SEQ I D NO
115 & SEQ ID NO 183 SEQ ID NGO 165 & SEQ ID NO 189 SEQ ID NO 115 & SEQ
| D NO 15%03BEQ/DFIBIO 165 & SEQ ID NO 179 SEQ | D NO 1PeTAUEHY/MWD4NO 185
SEQ ID NO 166 & SEQ ID NO 189 SEQ ID NO 115 & SEQ ID NO 186 SEQ I D NO
166 & SEQ ID NO 179 SEQ ID NO 115 & SEQ ID NO 187 SEQ ID NO 167 & SEQ
ID NO 189 SEQ ID NO 115 & SEQ I D NO 1]4%8 SEQ I D NO. 167

SEQIDNO:38 & SEQID NO: 51 SEQID NO: 116 & SEQIDNO: 174
SEQIDNO:38 & SEQIDNO: 32 SEQID NO: 116 & SEQID NO: 175
SEQIDNO:38 & SEQID NO: 47 SEQID NO: 116 & SEQID NO: 176
SEQIDNO:38 & SEQIDNO: 52 SEQID NO: 116 & SEQID NO: 177
SEQIDNO:39 & SEQID NO: 179 SEQID NO: 117 & SEQID NO: 173
SEQIDNO:40 & SEQID NO: 179 SEQID NO: 117 & SEQIDNO: 174
SEQIDNO:41 & SEQIDNO: 42 SEQID NO: 117 & SEQID NO: 175
SEQIDNO:43 & SEQID NO: 179 SEQID NO: 117 & SEQID NO: 176
SEQIDNO:44 & SEQID NO: 179 SEQID NO: 117 & SEQID NO: 177
SEQIDNO:44 & SEQID NO: 51 SEQID NO: 118 & SEQID NO: 178
SEQIDNO:44 & SEQIDNO: 32 SEQID NO: 118 & SEQID NO: 179
SEQIDNO: 44 & SEQID NO: 47 SEQID NO: 119 & SEQID NO: 178
SEQIDNO:44 & SEQIDNO: 52 SEQID NO: 119 & SEQID NO: 179
SEQIDNO:45 & SEQID NO: 179 SEQID NO: 119 & SEQIDNO:51

SEQIDNO:45 & SEQID NO: 179 SEQID NO: 119 & SEQID NO: 189
SEQIDNO:53 & SEQID NO:41 SEQIDNO: 119 & SEQID NO: 46

SEQID NO: 54 & SEQID NO: 179 SEQID NO: 119 & SEQID NO: 47

SEQIDNO:55 & SEQIDNO: 179 SEQIDNO: 119 & SEQID NO: 48

SEQIDNO:56 & SEQID NO: 179 SEQIDNO: 119 & SEQID NO: 49

SEQIDNO:57 & SEQID NO: 179 SEQIDNO: 119 & SEQID NO: 50

SEQIDNO:58 & SEQID NO: 42 SEQIDNO: 119 & SEQID NO: 51

SEQIDNO:59 & SEQID NO: 179 SEQIDNO: 119 & SEQID NO: 52

SEQIDNO: 60 & SEQID NO: 179 SEQID NO: 120 & SEQID NO: 178
SEQ ID NO: 61 & SEQID NO: 42 SEQID NO: 120 & SEQID NO: 179
SEQIDNO: 62 & SEQIDNO: 42 SEQID NO: 122 & SEQID NO: 176
SEQIDNO:87 & SEQIDNO:7 SEQID NO: 124 & SEQID NO: 176
SEQID NO:88 & SEQID NO:7 SEQID NO: 125 & SEQID NO: 176
SEQIDNO:90 & SEQIDNO:7 SEQID NO: 126 & SEQID NO: 176
SEQIDNO:91 & SEQIDNO:7 SEQID NO: 127 & SEQID NO: 176
SEQIDNO:92 & SEQIDNO:7 SEQID NO: 128 & SEQID NO: 176
SEQIDNO:93 & SEQIDNO:7 SEQID NO: 129 & SEQID NO: 176
SEQIDNO:94 & SEQID NO:7 SEQID NO: 130 & SEQID NO: 176
SEQIDNO:95 & SEQIDNO:7 SEQID NO: 131 & SEQID NO: 176
SEQIDNO:96 & SEQID NO:7 SEQID NO: 132 & SEQID NO: 176
SEQIDNO:97 & SEQIDNO:7 SEQID NO: 133 & SEQID NO: 176
SEQIDNO:99 & SEQIDNO:7 SEQID NO: 134 & SEQID NO: 176
SEQID NO: 100 & SEQID NO:7 SEQID NO: 135 & SEQID NO: 176
SEQID NO: 101 & SEQIDNO:7 SEQID NO: 136 & SEQID NO: 176
SEQID NO: 102 & SEQIDNO:7 SEQID NO: 137 & SEQID NO: 176
SEQID NO: 103 & SEQIDNO:7 SEQID NO: 138 & SEQID NO: 176
SEQID NO: 104 & SEQID NO:7 SEQID NO: 139 & SEQID NO: 176
SEQID NO: 105 & SEQID NO:7 SEQID NO: 140 & SEQID NO: 176



& SEQ ID NO 179 SEQ ID NO 115 & SEQID NO 189 SEQ ID NGO 168 & SEQ ID

NGO 189 18. An antibody as clained in any one of clains 1 to 17 in which

t he anti bwdypomanmpi9ses a human or non- human pri mate heaP¢TATRDIY/001047

i mrunogl obul in constant region selected froma group consisting of 1gQd,

lg&x, 19gG&3, 1gHA, 1gM IgE and | gA 19. An antibody as clained in any

one of clains 1 to 17 in which the anti%@dy conprises 5 a human or

non- human prinmate |ight chain inmunogl obulin constant region selected from

a WD 2010/ 017598PCT/ AU2009/ 001047 148 group consi sting of kappa or | anbda.

20. An anEQBIY 406! ARrmSEQ D N6 1he of SERAPHNOL 14k 5 SRQW NR: he

ant i body SE®Q HptiCr:i16d by t9hH0) ovnd:dn? at t SEQENNOot42an Sor §EQI IO NO: ¢éT§y.  21.

An anti bagy) ASNeJ:a0meds | FEC) #d MAEA 7N WhKed 1DROO14RNIE BROAIYNDS 176 | | near

or Sbrang 115‘@’-%@9”&‘3 ﬁﬁr&’q’d-%QVOUpSEg%thoa?iP & °sBo 1 baﬁ%q aci d

ester gro?éj.i . An antibo as_‘claimed” I'im any “one_ o CaIQqufO 9in

whi ch ¢ he TRk Bl 08 s Srodiiq HANG Whdul aBEQ4D NRe1Tonat  SHIRLNGH 144 o

sel ect ed SE I Nigk 1§8 oup SHIIBNOWG78f anSEQAByNOe péndént SEQ IDUNEx 176

cyt ot oxi GHYID S@Rbemeat -epandEnt] 70yt ot GROADINO: $£7 uR hgEhH 1D Nex: 176

b odi st iy 11 ORI bI 1 HONTS: 17§0€P! 8ES D02 4N @nkEBRiyN®? 176 i med

inclaim In 'ic%tem)llca'tionis B&g?élnengine inﬁ'

gl ycoengiSheet? N§:di L creni e IdNGidds.  28EQADRPR&Y off prERUE 6’111%@
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18. An antibody as claimed in any one of claims 1 to 17 in which the antibody comprises
a human or non-human primate heavy chain immunoglobulin constant region selected from a
group consisting of IgG1, IgG2, 1gG3, 1gG4, IgM, IgE and IgA

19. An antibody as claimed in any one of claims 1 to 17 in which the antibody comprises

5 ahuman or non-human primate light chain immunoglobulin constant region selected from a



|. screening a human anti body display library to select antibodi es which
bind to human I1L-12 and human 1L-23 to forma first panel of antibodies;
and 1011 .weebwatrisg fromthe first panel, antibodi es whiPCli/Ari2na/qo4@7

exi sting as a nonomer (human |L-12p40) and as a honodi ner (human | L-12p80)
and which inhibit the binding of human IL-12 to human |L-12R2 and hunan

| L-23 to human | L-23R but do not inhibit the bi ndi ng of human |L-12 or
human 1 L-23 or human IL- 12p40 or hunman'48L- 12p80 to human IL-12R1. 15 28. A
nucl eic acid nol ecule in which the nucleic acid encodes a VH domai n as

cl ai med iglouprypneivenO6f llpph BBlafhbdd0, 11, 15 or 17. 29. A nucleic acid

nol ecul e as clainmed in claim28 in which the nucleic acid has a sequence
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245 SEQ ID NO 24 D NO. 247 SEQ ID NO 248 SEQ I D NO . 249 SEQ ID
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ich the nucl ei ct@@dtgn%rm@%epof\ghugm n as clainmed in any one of clains
10 12, 16 or 31. Anucleic acid nolecule as clained in claim30 in

t he nucl cid sequence cte ro . 1 SEQID
“356 SEQ I D ?kosﬁ%élfg ahﬁ ifics aﬁglsaﬂgﬁes? IFHVRY %@etOé@@%ﬂéEﬂggnéﬁwH@EQ ID
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354 SEQ | D Nomogssesthomap ING2p36mndreaihpndim@siugmoll-H2p&d) 286 &/h&HQ | D
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3%0 532. A nethBan & 2%@&{ ii%gotdn%rbgé%f's@nihﬁg&f Eum%&lr 1¢ GRprmaR He23 or
adni ni stering to hil@as Ubjl 2640 @thuaiiini IDodyp3eso Bh@hiEA12RBBNY one of claims 1
to 23 wherein the disease Is sel ected fromthe group consisting of
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allograft Ttejection, graft-versus host disease, systemc Sclerosis,
systenmi ¢ | upus erythemat osus, an autoi nmune i nflammtory bowel disease, a
ur ol 89i c&0- i nf 1R8O} PEAdyina dhe anélbeéxeﬁﬁaflaseéunalalrallsta%@@h% CPEWESINEt i s, a
periodic fever, a glucose netabolismdisorder, a pul nonary di sease, a
cancer, peri dont.i irmsunkiggaii a@irsdl ol péqﬁirdaﬁlhtnhg theeseqadrcer gy, i nfl ammatory
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151 33. The use of an antibody as clainmed in any one of clains 1 to 23 in
the treatnment of a di sease selected fromthe group consisting of rheumatoid
arthritiswoasteenaioshritis, reactive arthritis, psoriati ®CarAt2i9 08047 bone

| oss, airways hypersensitivity, chronic obstructive pul nonary di sease, a
denyelinating disorder, psoriasis, multiple sclerosis, dernal
hypersensitivity, acute 5and chronic tr gsplant rejection, allograft
rejection, graft-versus host disease, @Ltenic sclerosis, system c |upus
eryt hemat osus, an aut oi nmune i nfl ammatory bowel disease, a urol ogical

i nflammat ory di solldes to forfed SHconvdpaidl af andibsdiasanda vasculitis, a periodic
fever, a glucose netabolismdisorder, a pul nonary disease a cancer,

peri dont 1 1 5, 1ePably S AfBl: KEhdl ks Raa el Bnd B1J RLALY Pai .

spondyl oart hr opat meni ngitis,
surgical trauna, awnamlteo(hmnéLtﬂ@eﬁ@t@Id@giadatmdirs@‘r(hemanHL iﬁpSQﬁend gvhich

di sease, sarcoi d0§dh§blt &ﬂsrb'iﬁ'&?&g &hdﬂ%%‘ 1% }ﬁl'rr{b?ﬂIEdl!z'Rgszaa‘rlH‘i’tthEHrl‘E 23 to

hepatitis), primry ||arI\€ cirrhosis, uveitis

at her 8scl erosis, Ah@pesi-a3Rwt %ﬂ@tsmlabgéléts@nd@g@ﬁhtlt}%ﬁe&%ror hpgan Het23 or

di sl'i pi dem a. 34huﬁa@1mg?m01aﬂmadﬁtmb%§goa§h@hai med2rpr.any one of clains 1
to 23 in the preparation of a 15nedi canent for treat ment of a disease

I d h h h
oo oot ot o LR FIF LIy Ry YRR B0 P IR ARA 115

hypersensitivity, chronic obstructive pul monary dlsease a denyelinating

di sorder, psorihkssacenngd @ hphen setibodydisplaydérarsilto belpx pgabasiiesi whitly binddat e and
chronic t ranspl anf,, 5,8 §CY b QRd hdhh A28 ko foefineapﬁﬂspﬁane%taafntnbté&t%@é%dhOSt

di sease, system c sclerosis, syst em c |upus eryt errat osus, an 20 autoi mmune
i nfl armat ory bovvel di sease, urol ogical_infla di sorder, a

car dilBvascul ar 1Hi sdeding flépr%tgecftrﬁt pyrel, aaﬂb%#%w% 0 exisying @pa gronomer

met abol i sm di sor d(ifumatm Ipul 2P0 pding di sSieas@limer Ganael - IQpS(D)(Hﬁﬂthut}Smhfbetﬂﬁél c

stromal keratitis naller f 0 a ropa :
septicaenia, sept Pl éﬁl&g{%ﬁ}{# ﬁt Elanﬁ’ér%?ﬁ@?taﬂﬁu@gt t}%g? {1 %@E%
aut oi mmune haenat bhtagn mlmldblsd“redzemdmgxbﬁhenarel §2 di meemelL-3hocingosiLs,
cirrhosis, 25hepa ( i e titis), primry biIiary
cirrhosis, uveiti gbﬁiﬁ?rﬁggﬁkﬁﬁsl%ggh%%sc fe}“rtl)%@@a al opecia, WIlson's

di sease ggl omer ul onephr| tis and dislipidema. . 35. A nethod for producing

an ad bi nd} myldie Adr malerade i wish Mghaglejqacidbensgdes h¥Hand acgaimadsi ng

| . prOV| dﬁa@yo&yoﬂmmfg a@ldqt i98; 1del etion, substitution or insertion of
one or nore 30anino acids in the am no acid sequence of a parent VH domai n

POR anddoor iyl g e R o i 28 R MG RGR ETR hi ch

i s an anisequeacd ¢tlesegiferoe vari ant of the parent VH donai n, and optionally
conbining the VH domain thus provided with one or nore VL domains to

Fz)(r)%} 8?728@9?@/&@”3%/ ggﬁgquﬁ@bb%t Igé@tl @Epsal d \ﬁE IDNO 3\/\1/r(1)| ch is an
O RNO

am no aci JEQIRUNAE 81 ar PERHPHO: A padled VALV
conbi nat i SAQAD NODinat $BQRIDLNOI Yent |$1§/Qaﬁ mtl%dﬁmﬂﬁ)@@m’ 3i2ndi ng donai n
for hurransEQIBZNeOmo SEQEID béon%zhootsmqprwld)mst 0 m@tmft& erein the

parent VH J o.‘« in Caiml5.
37. Arret acc §§§1 g%l_ﬂl)al@ﬁ%% Vﬁg ?ﬁl\zé |n |ch|s an ani no
acid sequ ﬁ 3y pr

mut agenesBEQ IDEﬂSO M%t&E@I@d‘éﬁr@ﬁlng $EQ&D&N®12@ orSEQﬂDrN(Z&E{il\ﬁher ein said
one or nNOREQMD N@nmsts SEQFIDCNOd%lZ bYSE@ﬂ)(NOaEbll tigEQ Iet@tiign,

Secuence SN |1 B S0EA, QIR b e here
t he paren QaIDDdlg %}EBR%H; ogé QS ’

accordi ng
to cl ai m SEQJPoNOcR?R oﬁﬁQdD NOr 266VL MﬂDﬁ‘éOe%&ﬁh YEQMD YO ¥0an ami no acid

sequence $BQIBWO0DL3E hesmr[emtovtéﬂorwmﬂ)No 2959 S%(mbhmt zqcording to

cl aim 38 e NOt pag d%gal ap-no acid
sequence e\yﬁ %ﬁ(ﬁ 3%58 wherein
said VL d aC| parent VL
domai n, |§E@rl@v1N@ea34)y @Eﬁw@geﬂem%‘EQ MNOA?-%thSﬁQéJ@é\HPcﬁQHg to any one
of cl ai nsSBO IDONGO242r t $IEQ IDANDT 2Bi NSO IBWNONZH heSEM D baoky325

anti gen-bi ndi ng domain as a conponent of an 1gG scFv or Fab anti body

nol ecul e. 20 42. A nethod for producing an antigen bi ndi ng donai n that binds
human | L-12p40 whi ch nmethod conprises: |I. providing starting nucleic acid

encoding a VH donain or a starting repertoire of nucleic acids each
encodl ng a VH dOITB.I n, V\/ner e| n the VH dOITB.I n i s sel ect ed from CI a| m 15 2511 .

o, 4= o, 4= .



I11. optionally conbining said product VH donmains with one or nore VL
domains; |V. selecting an antigen bindi ng domain for human | L-12p40,

V. recovewDngiear®sant i gen bi ndi ng domai n or nucl ei ¢ aciPGTAIROGVM0L4TT
wherein, the antigen binding domain conprises a product VH donmain and
optionally a VL domain 5 43. A nethod for producing an antigen bindi ng
domai n that binds human |L-12p40 mhichhgﬁthod conprises: |. providing
starting nucleic acid encoding a VL donmai'n or a starting repertoire of
nucl ei ¢ aci ds each encodln%ﬁa VL domain, wherein the VL domain is sel ected

from O ai AEQIDINOF 243 ondERIIRNGaI B st IR A0 SER TR NE: Foar t i ng
repertoi r SEQIDWNGodt nSEQdDANQC2M orSEQADMNOuUM lei SEQIANE@Gdi ng or

produced By RO 945 of SEQEDATONY7ACT SEGTOURNCE)2 SWHY Ibalo:sigd donor
nucl ei ¢ agE IbSN rzgé)n%%a%ﬁlﬁ@cz%m d§E§rIB I\'I(ﬁsﬁbt edsﬁ(gtﬂg 1\}(5‘%2\5L domain in

the starting nuc arting repertoir s to provide a

pr oduct r§5 PoNPe2df ndERIPNQCE Uy éi%%&P%Ole"don%ﬁﬁaéD N—Qp}@sm ng 15t he
nucl ei c aBEQJDONOs2481 pSIBQUDINOePELr t o3 EQ@ IDANQr Hihuc eSHI A ND: 34l donai ns;
:j' |. opti SE@'ID/NG)OMD ni SIEQSIBWOPQ’%E’UCSEQ(EDQW)%O@]C VBEH IO MNO: ?3325"2“20VH
omai ns; o e [ C}?(Hﬁg
V. recoveri Rg[ slglédkgdln'?l %g%@ % 5'79b ma(pgDor nudt?l elog %%r%n%gdl Ircl)g It

do
wher ei n, Mpg%?l b| n%ifg(h %{)Sp WP:db¥ei n and
opt i onal | &jE@ NANGoAR n. SEQ IED4N@ bRl ho%E@chN@J}@ toSEQéJDrN(AZﬁdr 43 wherein
the donor nucleic acids are produced by nmutation of said HCDR and/or HCDR2

and/ or H%H 43 nuc[re(; hog mO(fCO Cdilnn i& Oth(éln%&ln}C4a2C1 EI;HCOC:i)’CS A {“ l’Snla{]IIgaS rlzﬁ}l/llegl ng
t he donor nucI ef ¢ BC d By PandSm mutal ifon et et GRYad 4
in any one of claims 9, 10 12,16 or 17.

31. A nucleic acid molecule as claimed in claim 30 in which the nucleic acid has a

sequence selected from:

SEQID NO: 221 SEQID NO: 338 SEQIDNO: 350 SEQ ID NO: 362
SEQID NO: 226 SEQID NO:339 SEQIDNO: 351 SEQID NO: 363
SEQID NO: 231 SEQIDNO: 340 SEQIDNO:352 SEQID NO: 364
SEQID NO: 235 SEQIDNO:341 SEQIDNO: 353 SEQID NO: 365
SEQID NO:236 SEQIDNO:342 SEQID NO:354 SEQ ID NO: 366
SEQID NO: 237 SEQIDNO: 343 SEQIDNO:355 SEQID NO: 367
SEQ ID NO: 238 SEQID NO: 344 SEQID NO: 356 SEQ ID NO: 368
SEQ ID NO: 239 SEQID NO: 345 SEQID NO: 357 SEQ ID NO: 369
SEQID NO:240 SEQIDNO:346 SEQID NO:358 SEQID NO: 370
SEQID NO: 241 SEQID NO: 347  SEQ ID NO: 359

SEQ ID NO: 336 SEQID NO: 348 SEQ ID NO: 361

5 32 A method of treating a disease in a subject comprising administering to the subject
an antibody as claimed in any one of claims 1 to 23 wherein the disease is selected from the
group consisting of rheumatoid arthritis, osteoarthritis, reactive arthritis, psoriatic arthritis,
bone loss, airways hypersensitivity, chronic obstructive pulmonary disease, a demyelinating
disorder, psoriasis, multiple sclerosis, dermal hypersensitivity, acute and chronic transplant

10 rejection, allograft rejection, graft-versus host disease, systemic sclerosis, systemic lupus
erythematosus, an autoimmune inflammatory bowel disease, a urological inflammatory
disorder, a cardiovascular disease, a vasculitis, a periodic fever, a glucose metabolism
disorder, a pulmonary disease, a cancer, peridontitis, hepatic stromal keratitis, an allergy,
inflammatory pain, a spondyloarthropathy, septicaemia, septic or endotoxic shock, meningitis,

15  surgical trauma, an autoimmune haematological disorder, Alzheimer's disease, sarcoidosis,
cirrhosis, hepatitis (including autoimmune hepatitis), primary biliary cirrhosis, uveitis,

thyroiditis, atherosclerosis, alopecia, Wilson’s disease, glomerulonephritis and dislipidemia.
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33. The use of an antibody as claimed in any one of claims 1 to 23 in the treatment of a
disease selected from the group consisting of rheumatoid arthritis, osteoarthritis, reactive
arthritis, psoriatic arthritis, bone loss, airways hypersensitivity, chronic obstructive pulmonary
disease, a demyelinating disorder, psoriasis, multiple sclerosis, dermal hypersensitivity, acute
and chronic transplant rejection, allograft rejection, graft-versus host disease, systemic
sclerosis, systemic lupus erythematosus, an autoimmune inflammatory bowel disease, a
urological inflammatory disorder, a cardiovascular disease, a vasculitis, a periodic fever, a
glucose metabolism disorder, a pulmonary disease, a cancer, peridontitis, hepatic stromal
keratitis, an allergy, inflammatory pain, a spondyloarthropathy, septicaemia, septic or
endotoxic shock, meningitis, surgical trauma, an autoimmune haematological disorder,
Alzheimer's disease, sarcoidosis, cirrhosis, hepatitis (including autoimmune hepatitis),
primary biliary cirrhosis, uveitis, thyroiditis, atherosclerosis, alopecia, Wilson’s disease,

glomerulonephritis and dislipidemia.

34. The use of an antibody as claimed in any one of claims 1 to 23 in the preparation of a
medicament for treatment of a disease selected from the group consisting of rheumatoid
arthritis, osteoarthritis, reactive arthritis, psoriatic arthritis, bone loss, airways
hypersensitivity, chronic obstructive pulmonary disease, a demyelinating disorder, psoriasis,
multiple sclerosis, dermal hypersensitivity, acute and chronic transplant rejection, allograft
rejection, graft-versus host disease, systemic sclerosis, systemic lupus erythematosus, an
autoimmune inflammatory bowel disease, a urological inflammatory disorder, a
cardiovascular disease, a vasculitis, a periodic fever, a glucose metabolism disorder, a
pulmonary disease, a cancer, peridontitis, hepatic stromal keratitis, an allergy, inflammatory
pain, a spondyloarthropathy, septicaemia, septic or endotoxic shock, meningitis, surgical
trauma, an autoimmune haematological disorder, Alzheimer's disease, sarcoidosis, cirrhosis,
hepatitis (including autoimmune hepatitis), primary biliary cirrhosis, uveitis, thyroiditis,

atherosclerosis, alopecia, Wilson’s disease, glomerulonephritis and dislipidemia.

35. A method for producing an antigen binding domain that binds human IL-12p40, the

method comprising

I. providing, by way of addition, deletion, substitution or insertion of one or more
amino acids in the amino acid sequence of a parent VH domain comprising
HCDR1, HCDR2 and HCDR3, wherein the parent VH domain HCDR1, HCDR2
and HCDR3 are a set of CDRs according to claim 8, a VH domain which is an
amino acid sequence variant of the parent VH domain, and optionally combining
the VH domain thus provided with one or more VL. domains to provide one or

more VH/VL combinations; and
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II. testing said VH domain which is an amino acid sequence variant of the parent
VH domain or the VH/VL combination or combinations to identify an antibody

antigen binding domain for human IL-12p40.

36. A method according to claim 35 wherein the parent VH domain has the VH domain

amino acid sequence shown in Claim 15.

37. A method according to claim 35 wherein said VH domain which is an amino acid

sequence variant of the parent VH domain is provided by CDR mutagenesis.

38. A method according to claim 35 or claim 36 wherein said one or more VL domains
is provided by way of addition, deletion, substitution or insertion of one or more amino acids
in the amino acid sequence of a parent VL domain comprising LCDR1, LCDR2 and LCDR3,
wherein the parent VL domain LCDR1, LCDR2 and LCDR3 are a VL set of CDRs according
to claim 9, producing one or more VL domains each of which is an amino acid sequence

variant of the parent VL domain.

39. A method according to claim 38 wherein the parent VL. domain has the VL. domain

amino acid sequence shown in Claim 16.

40. A method according to claim 38, wherein said VL domain, which is an amino acid

sequence variant of the parent VL domain, is provided by CDR mutagenesis.

41. A method according to any one of claims 35 to 40 further comprising producing the

antibody antigen-binding domain as a component of an IgG, scFv or Fab antibody molecule.

42. A method for producing an antigen binding domain that binds human IL-12p40

which method comprises:

I. providing starting nucleic acid encoding a VH domain or a starting repertoire of
nucleic acids each encoding a VH domain, wherein the VH domain is selected

from Claim 15

II. combining said starting nucleic acid or starting repertoire with donor nucleic
acid or donor nucleic acids encoding or produced by mutation of the amino acid
sequence, such that said donor nucleic acid is or donor nucleic acids are inserted
into the VH domain in the starting nucleic acid or starting repertoire, so as to
provide a product repertoire of nucleic acids encoding VH domains; expressing

the nucleic acids of said product repertoire to produce product VH domains;
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III. optionally combining said product VH domains with one or more VL domains;
IV. selecting an antigen binding domain for human IL-12p40,
V. recovering said antigen binding domain or nucleic acid encoding it, wherein,
the antigen binding domain comprises a product VH domain and optionally a VL. domain

5 43 A method for producing an antigen binding domain that binds human IL-12p40

which method comprises:

I. providing starting nucleic acid encoding a VL domain or a starting repertoire of
nucleic acids each encoding a VL. domain, wherein the VL domain is selected

from Claim 16

10 II. combining said starting nucleic acid or starting repertoire with donor nucleic
acid or donor nucleic acids encoding or produced by mutation of the amino acid
sequence, such that said donor nucleic acid is or donor nucleic acids are inserted
into the VL domain in the starting nucleic acid or starting repertoire, so as to
provide a product repertoire of nucleic acids encoding VL domains; expressing

15 the nucleic acids of said product repertoire to produce product VL domains;
III. optionally combining said product VL. domains with one or more VH domains;
IV. selecting an antigen binding domain for human IL-12p40,
V. recovering said antigen binding domain or nucleic acid encoding it, wherein,
the antigen binding domain comprises a product VH domain and optionally a VL domain.

20 44 A method according to claim 42 or 43 wherein the donor nucleic acids are produced
by mutation of said HCDRI and/or HCDR2 and/or HCDR3.

45. A method according to claim 42 or 43 comprising providing the donor nucleic acid

by random mutation of nucleic acid.



