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WD 2008/ 088823 PCT/ US2008/ 000564 METHODS FOR TREATI NG
PSORI ASI S RELATED APPLI CATI ONS Thi s application clains

wo b@siogsses it of U. S. Provisional Application NeCT/65S2008/000564

60/ 880, 767, filed on January 16, 2007; U.S.

February 27, SO AOES Ri TRE SAYC BpRiARRS o
60/ 925,960, filed on April 24, 2007;

Provi si onal i cati on No. 60/961, 764 f| led Jul y 24,
REDATENARPLICATIONSI si onal Appl i cation No.

* cont ohiSicaliof it MERLFENET S P OxPlanel ARaFllishyp

6028 89, FITC Eiled ldh RAGIGREUDEV TR T Hirol URAITA 1d3$1@ﬁ NS 166/908,022,
a T cell-mediated inflammatory di sease t i'S

felefhgn Hebraaryt 3/, 380514 S. Brovisien ligasipmgyo. ai@(%?ﬁrﬁﬁs)n’éled on April
| [ t g a i

4 2895000 IR B0 B0 o0 20 Al 2 by 3o U s

Rrtvigional Applicativn PoDe0/9ar ol 2 Fledod Seﬁkmbeﬂm%OQ,i the entire

136- 39; Dawtdson A and Di anond B. NEntg JMed 2001,

cgntenisHfsaeipot Whigh greipcprperated heseindy refesgnserneum Di s

2005, 64(Suppl I1): iil18-23). Psori asis has a maj or

i npact on quality of life (de Korte J, et al.,

BAGI@ROQINB@EHHEWWN’FKLNZOM 9: 140-7; Krueger

G et al., Argc r maj. 1, 137: ,280- Finl a
and ESPHEE < T 6P yoRifad G Aiyasondiseess o ¢ pApnseredo be one

AIRORbALRnb AutinktHIREdisQE e ms&%%m%mm& @% to 3% of adults,
sychosoci al problens (Kinball AB, "et al

tieughethe glopalBevaen® \&Btes)wldeﬂm Egorn RS, , etal.,al Investlg Dermatol Symp

A8 08 B2 13REI HRlas60 Rnd Biambad 1, Iy £hE kA 3601, 5984050,

Edﬁgre@fmcas kb, rArJnQM}ubﬁleMSS 645SuppIiK) exll s(-tzepv\pslainam has a
and Ali S . JAm AcadDer mat ol 2001, 45° 487-9

mapiisIachen gealtnpf 11 (de Kawe Acef ot Dd dmmgsis Dzmtol danp Proc 2004,
$430 %M%% d%ﬁ%g&{]v,? ch'T5e} an’a“zbS 1%7%61-49?818;1%?&*5(%@@01% EC,

di ssat’ h traditional’” therapiés
B?tJ Bérmard) 19985132) 2B6r4rhtantl isyseqpcifted Wl&(ﬁ)ﬁ;m&sr of f})ﬁychBExglcal and

%“’2%‘5‘5 %msl(k@&ﬁ égia g‘i’lc‘g”' é’fé%% 3@. 6 383-92; Russo

FA}Q’? ab BustA &Y ] BB ABEI R4, 19 1‘5‘599)‘3%&&3?? il ?gonasm therapies

prescribed on a long-termbasis.” Inter
h(av¢_t01<2c) adwetbetefiiects pthateforecthew konpeterh uRS 1sdlrmtcrb6ﬁ;ebmhbM. and Ali

bor i G E 200 L At Lo EXouNTopnd R 5 PR fad

[98iafpl 200U NEP 819 1) 208G ddidién, Az.%iy ﬁafﬁemsaeﬁm a0k |af1§§1ssat1sﬁed

contribute to the "devel opnent of the type I T hel per
veid traditipna) thenspiese(Sters fn geal ./ Ipwrlgd%qrezat% dympdahc ﬂ@@ﬁ 9: 136~

LR DAIRTEL B S P 1 s, e s

dRéat béﬁﬂ@@ﬁfe&ﬁﬁ@sﬁtﬁat dfe safer @ld easnér tosennal tH4 9% bd préscribed on a
7480-91; Yawal kar N, et al., J Invest Dermatol 1998,
long-term basis.

Interleukin-12 (IL-12) and the related cytokine IL-23 are members of the IL-12
superfamily of cytokines that share a common p40 subunit (Anderson EJR, et al.,
Springer Semin Immunopathol 2006, 27: 425-42). Both cytokines contribute to the
development of the type 1T helper cell (Thl) immune response in psoriasis, but each has

a unique role (Rosmarin D and Strober BE, J Drugs Dermatol 2005, 4: 318-25; Hong



111: 1053-57). 1L-12 primarily stinul ates
differentiation of Thl cells and subsequent secretion

w@Roosnssses er on- ganma, whereas | L-23 preferentiBCT/¥S2008/000564
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stimulates differentiation of naive T cells into

effector T helper cells (Thl7) that crete | L-17, a

pof! i+ dmfawae&ﬁ%?s’né@%:gﬁé?-% v B dhet-of %6%.1383@9’01 1998,
JiOr. ! t ) g ! -~ 215 o

) PGS AT g i SRR s ) s
Natretieon lofinterdé ro @abyma whefehS 2L 438)prefetemtiolly semplatsssiifferentiation of

f 1L-12 p40 d IL: 40 RNA | i ati
7 20BAE, S0 23BN L P2
| he di3toMROBmBriR eV AL BS tr Sl BERDUDADRH Werhi&rol 1609, 14 3181933 Harrington

p40 subunit protein may offer an effective therapeufic
appreoabVatore Inreundd 200t e A3-335 Ppekdili etsil SVqtveannnarol 2005, 6:

t al... J lnvest Der 98 . J053-57: . _
1G4 B The R 5008 11340 190 157> rAbREp ey RA in poriatc
adkin leslond s@%@%ﬁ@ﬁﬁ@@@ﬁhi%n 419~ 128nd Hi-sKivAthQ né&itrafiking antibody
JI mmunol 2006, 176: 1908-15). Such therapeutic .
aiopho Heth3@3pdp subwrt priotsie manitofisr apsEretivs therapeuticl aparqagh for the
nt?eea%%g ¢ dt tslc?ﬁ‘ K ¢1Ya\ga§ka§ gY ﬁavlﬁ%elrwmb% 1???1053—57; Lee
pr gsent 4 hventio provi des nethods and conpoSitions
f Brettal. SAEKM 3/edD004 A5I% 1256309 Shakdt@B)j & aps Glih @dGem 2006, 39: 119—
usi ng an _anti body, or anti gen- bi ndi ng portion thereof,

tPratt 15K G et HurelPeruroh 2008n 7 &5 I H0§mbay- 13uch sherpppugg @pproaches for

at‘flg%gtmetn?Sfb%¥ﬁgi%!a9@019£rgyﬁ&9§dﬁll'ﬁ@taptpd of treating

psoriasis I'n a subject O conprising adm nistering to

a subject a biweekly, weekly or single dose of an

ant | hod ' -hjlndi ng portion thereof,

dﬂtjgﬁ\d@é{\ééﬁ H?FFE hﬁm@qﬂ and/or human IL-23. In :

one eﬁ’@ﬁé’ﬁl@%ﬂt inveoR BRIVEEDs i@h&ds3indothpoSRIBASESR ticting psoriasis,

the biweekly, weekly or single dose of the antibody, )

o¢. g.anlrogierpsbiiasis, ngingantanthodyh er entigenflindiag pextiamidiexsof, that binds
eriod . or a ast about 12 weeks or for at

| &45¢" g‘b&%?g(gﬁr %ILESS I n anot her embodi ment, the

subj ectn §rRi Rp&dtthe dMvehBaS brovidedalmethod 85 REANHG Psofiagiflin a subject

ext ended period follow ng a biweekly, weekly or single |

desseprisingaadrainistasouio agubigat 3 biaveekly, Werly opsinglcodpse of an antibody,

thereof . ,difrecte [ . -

S RB LB PR T, R helist R PR ot hihan 1L-23,

subj ecln ¢rri drbRIdNBett tHesabjecomBABinODraspaze ns eheftiveelly, weekly or
extended period _ follow ng a_ biweekl or single

) y, weekl .
duBEe gpseef thaentkady; me%ﬁﬁbg‘&ﬁn%l)m@ioﬁd]i“ﬁ@o% frrangprtended period,
t her eof [ L Nst = uman | L-23
55 12 o LG BELEE, QAL oPUTBR b e ™ e
subj ecln amither @mbedaenit,ahe suljed®ABlinth BB at EapionBAST 35 reaponse for an

RN A S .
tRaRe portlid @etees cﬁx@@ﬂeﬂﬁgaihyﬂﬁﬁudnl-mll’é AP HARIL -b bt the subject.
to theé subject. 2 WD 2008/ 088823 PCT/ US2008/ 000564 | n

olmey et abattiemambodimbet, thesabjstt mhiataing atdeasy a FAS G0aesponse for an

ﬁ%{%{:ﬂt‘ etg@gﬁgg ?(&B)vaéé a b?voge/k? r’ vxrr]e%miynorl sll“ﬁg%g’ d!)sse 0 a%uatntigggy, or antigen-
binding portion thereof, directed against human IL-12 and human IL-23 to the subject.
In yet a further embodiment, the subject maintains at least a PASI 100 response for an
extended period following a biweekly, weekly or single dose of an antibody, or antigen-

binding portion thereof, directed against human IL-12 and human IL-23 to the subject.



In one enbodi nent, the psoriasis is plaque psoriasis,
e.g., chronic plaque psoriasis. |In another

werissssent , the psoriasis is chronic psoriasi BCT/@SH08/000564
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chronic plaque 5 psoriasis. In yet another
enbodi nent, the psoriasis is noderate to sever

psor i aksiane embydimens e dose elghe eviehaslypliregise aﬁé’@ﬁﬁ hygpap IL-12
Ver r noderate to

B e 01 P2 S o YoR RS PRI 38 el TDCEL RS

t he anl d)ﬁct-ynboﬂimant thg @@eﬂﬁsmﬁs paqoe pkortasist ber, ehifo,ma plaque

adm ni stered via subcutaneous adni.ni stration.

In
aRPOTiAYE- as%@&her embadingpbrihe BIPTRISISV Blgnig me&l%% e@% chronic plaque
t(#s%ﬁ%\él ah@tﬁblseduﬁb ent! mﬁbrlgﬁyﬁrdlédé?&e k& velERRriasis, e.g.,

ecting a su j ect o1s suffering from
choderbe to psmre plaqse pmﬂm(s,l mderateitoseveer chrgnic psomasis or moderate to
subj ect an ti body, or antigen-binding portion

t P& S TOTRRP HU?E“%Qﬁéble of binding to an epitope of
the p4ﬂ1 SR JdiREnt! the hA1BRE, 8F attlgendindihh BoRIY thereof, is
treating chronic psoriasis I'n the subject. 15 In one
eatipoidistered ylatShbcmmqoeszadmthQna clinical diagnosis

of pso asi,s

erbod AP RPesl B Braien HAGOET ABeLMg L qtsathe psoriasis n

ps‘iﬁj'dc@&brﬁ fisthg Be stéﬁ?ﬁt(l)zse[@ﬂhgﬁ subjéctweiio RRAfBAKg from chronic
aspect, e invention provides a nethod of treatl ng

p;gs@nagg,, @du(n) admisigigring todbmpbient ap aptodyy epantigen- bem;mg portion
reegf wg}g?l‘?‘ls clé?#]bqg ‘i)f %‘ﬁﬁm 43 all® 1t ofathg @61 Eﬁﬂu?lﬂ o?fQL 12 and/or IL-
rom group consi's ev ous

Q@@Bﬁélﬁy tréatig Sheoti€ psyiriabiis Oh d@lsmbﬁnt I - I L- 12 therapy;
nonpl agque psoriasis; inability dlsconélnue t opi ca
peor | S5 anclamarodiine. e Sublesidiat hada ckig g LigRpsis of psoriasis for at

t
AWty e AN By BN g
phmt@hhmmhpy at | east 4 weeks before treatnent;

syste c ther es at _|east .4 weeks before eat

o7 o ool Aar R Seed the SX&tisn Pihtes Hineed of Geadhe Psoriasis n a

L4 'E“é&h ridif8 Hel sBhsiort qi’)ks%l&fmg %@hb}@fzt WY B4t hed a condition

cor coster0|ds during atment; ‘an exacerbation of

a@ddn:mad fremuhe grogp kosgsting afzaeviows ¢xposre ta gysyeseic o prdlegic anti-IL-
or risk factors .for.se

t ﬁ% é@%q%gzng lqﬂugtpsﬂ}asgs?tr&gﬂ té ﬁ%ﬂgf%%tmélgh%}?,lc%lﬁ)sonasm t%ereaples at

SieaS OSwédis Ibiforé fadtenbandvisied B 1igar shdieMBrap$ afleast\W weeks before
a history of squanous cell carcinoma, or cervica

clasatinqotrpsdralesiulgavielatlightmhetatherapy atlgashf waeks hefPesireatment;
rsglg e%ﬁ gﬂier péesaair%%aﬁ{% %QFQO% fﬁ&r}?egfmgﬁt %@é’ h%i:aé)?ésqat least 12 weeks

cont

ebedore trdatrhenterquised pnake ofloedl o iimjectable msnmbstpf(mdssdunngareatment
nmonocl onal anti body; and ii adm ni st er.i ng
sUbGEcerbatiomak 45%3@reqaﬁl%hqsa@i12@tlﬁlafrhé’ erteP‘@rPrlor fo screening; an

t ilﬂ?éc‘ﬁgtl 'or r@% 'PJE ddr§ forseVite %‘&9%&524&% 1? nga}éqg%gso&ﬁ@ﬂthan

abl'e o to an epitop unit of
I ﬂm&&sﬁﬂkﬁr/tmatddwaﬁéi cell karciimma, tergeaviting hmmwloisqlmrmcmstchﬂ
ect. et anot her as ect £ Ve ntion provides

PRGA: cbrfc \p%aétcpﬁ:én%%aom du: and ?.Ipuétoryo major im unolloglc reaction,

e.g., serum sickness or anaphylactoid reaction, to an immunoglobulin G—containing
agent, e.g., intravenous gamma globulin, a fusion protein, or monoclonal antibody; and

(ii) administering to the subject an antibody, or antigen-binding portion thereof, which is



subj ect conprising the steps of. (i) selecting a
subj ect who has not had vaccination with 5 a live

wa 2e0alosssgent within 1 nonth; and (ii) adm ni stRPCT/N§2008000564
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the subject an antibody, or antigen-binding portion

t hereof, which is capable of binding to an epitope
tqapatia of biadingripanspitope afxhe ad) sybunit-of 3L- I2andiasyfL-23; thereby

gh%gé%ggiﬁg%ﬁh§%%§mkg the subject. In a still further

n ‘provi des a nethod of treating

psori daiyst hibther aSpdutahe 1mmimsn ﬁnolvgiet; henesh@cbsf tedatingipporiasis in a
adm ni steri ng an anti or, antl

Fﬁ@blepbqpmméﬁa%@me ST @E (i)§el?&B%P éutaf:ctm' f éadaﬁaccmatlon with
1\$eo\ﬂgal g%?rﬁ %tfﬂs‘} ? SR @5 a %rhlnxéﬁrlngat%Qﬁg %uﬂgéct%ﬁ ahfibody, or

moni t'oring”the subj ect
czimugemairidmmcgnoﬂ iheaetf, whichds C@Iableaif birating to aneepitope of the p40

R Habeondpr U Ak Reepr HRauts feadesiSat Py e

u pper Iln'ar@titll ﬁﬁh@xoa{s%&t’ th%‘?ﬁmlbﬁb%w@sw thétRbé oP #eatigWSriasis in a
t he upper [imt of nornal serum creati ni ne >3 ti nmes

tsubjeappemprising thesfeps of rfe) admisisteriaateh patiberdys phanigeadunding

>5 ti t nor ma

RO BRSS9t g g 12
CANd/r IELB 1% tAOQUbiect AMY rhbmitoringi tEE Sbjédt fdrmgclinically significant
adm ni stration of the antibod or anti gen-bi ndi ng

mhnprrml labpspten resulh selecied fremy the graym C@ﬁsw&%oféﬂsmqt@sltqaysammase
t(ﬁ ne{émgé/ec a?n&sg?nna éggltml)e%tmé ﬁ]gl%rr)f ?éiulgqgrma sgr%%gﬁ}tﬁq)lllrubm >3

ing ~psoriasis

efrfhediheRpper lirhie oAbk dyerurm rcre&nhir@eﬂ- thhéﬂ?lﬂha apparlimvf normal;
thereof, 1s adm nistered biweekl In a ther
esrpRsticAbAsRhokinasnp .twa;ihe BRPeR Hmlé%f ﬁ@logb@m % g/dL; white

L{165£0dn ¢ r}jou%t adm fU9 %58 %la}f‘%@&oﬁnp&ﬁ L 1@9/§l 5‘19:1 G'ufl@ﬁ&)ntmumg

I n"one enbodi nent ody, or ‘anti gen-bi hdi ng
pintini3tratidreo he ,antllsodyadnmrtl@hénnrﬂng poioddkereod irapoulyject in which

%tgg ﬁbmcg_l%)é n%c %Hﬁngnq!ééa )Qx@éu hggdegfgedng%’r?# 6tgef6mg

gg Qdi ment, the antlbody, or
Pge% i'n Hﬁg portlon thereof, is capable of

b| ndl np dne anftedépéntothe aofibedye opaltigsnthinding wasionttherepf s

unit is, bou to th ubuni,t of.
SHHBR Risterteh bR En R <bRBEsTPaBiigt be AlipbBETarlifrigindine
p}%ﬁlbx‘?fherédf S @@fmmbt%re@i&@@k'l)eoﬂﬁ abyifidé Bgset 0 t he epi t Ope
of the p40 subunit when the p40 subunit_is 30 bound to

anp 19Insqmmmixhoduﬁemt|_thqantlhquy@tanalﬁm -hudingpgtiprisreof, is

d
CBPF 45 AT B VI A0S ARE B umk 50 m, 160
whgnl 10hag, mmmgummm@ 260 gL 1hng, ds:hHOpﬁ@ subunit of
IL-12 and when the p40 subunit is. bo

subuni In gsre embogiyment, tho 2ptbadyn 98 8‘?:’%@(?@@!3@ @9@70@(}%@8@ is capable
! &&H&n g egﬁpge onas 5 Qb \§hénsth9 Ba@gwume rbgam & the p35

, r onic rl asi's, ate
smbeﬁﬁ oﬁ Hc-0Di CInpaInameeemboahmt she ahrmb@dy),tdremtlg@pbmd;ng portion

t{l}lgrglo? \{se Qgplagpe fr r\ﬁmg tot erg}%}toge ofotLe glgl;un \Bﬁ tlh 48 subunit is
bound to a p19 subunit of IL-23. In yet another embodiment, the antibody, or antigen-
binding portion thereof, is capable of binding to the epitope of the p40 subunit when the
p40 subunit is bound to the p35 subunit of IL-12 and when the p40 subunit is bound to a
p19 subunit of IL-23.



subj ect conprising adm nistering to the subject an
anti body, or antigen-binding portion 5 thereof, which

w0 g008agssks e of binding to an epitope of the p4BCHUBN8/000564
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of I'L- 12 and/or IL 23, wherein the subject maintains

at least a PASI 90 response for an_ extended peri od

fol | ov%nrfglelemhodanelﬁdtﬁﬁ REeriaskstip shrogic REaEftG Hoehyonigplaque
antl en- b|n ; treating

E Y T o

E‘Xt endl@xdan@ﬁfet @@bebts tlﬁim{/cﬁﬂ&h pabvddes dethbd, of:héatlﬂ@pso:tﬁsis ina

10 18, /19, 20, 21, 22, 23.or 24
e“ﬁ‘bl?ﬂ? Wnsl@g@d@mqtgg&p thy sublie ge ﬁnﬁg‘ﬁ{% Hbmﬁtﬁef‘ %b?fimg portion
QBB nidiPis AOTLELBER (JUNERKIC oft e BAPHIRAIL of 12 andlor IL-
t2temdefein tie salﬁfeicninahMmJIatvlmkh PASI®0yespoasmifonen extended period

gfgglg\gvgrggg% Hil tagfgl%%ggd me ng&ﬁr%‘égé&dwgmg portu%"n t%ereof

géﬂgwp %ﬁ%magemth@@ugeﬁ?ouoi f}g ,a‘frsnomn;ferlig in a

150 ngln olﬁ(kmbtg;mdm()thﬂgxtemeﬁi payiodiis @t legst aboat h?g 1321_[4) 15, 16, 17,

ne enbodi nent, the psoriasis is
g%r&gi %&égog?a@ﬁgﬁ % chronic plaque psoriasis,

Mﬁre%&)dhﬂerﬁet\h@ AtidHy) B &ntfleAtBiRdiRg POHRDI theredl) is
I n yet anot her aspect the invention provides a nethod

oefdrmm@mredqgnmbm 4z arother embaslimpele thetipedyiosgntigen-binding
t LOo.t.
AL T s RS B0 IR e, o apiody i

béquh&&ré(puﬁmsﬁgmetdap@ of the p40 subunit of IL 12
and/or 1L- 23 to the subject, vvhereln t he suh

mai nt alfk@%%b%iémer&rth%ﬂm?é% PERNEER H@l%?orgﬁn fhereof, i
tﬁﬁanfﬁq%@gg 4 88keTo?laba I» f@)@g{x% C}tlb% 31@@&%,51%%%01&0%& 150 mg, 160

or antigen ing 5 portion thereof
tﬂﬁgrEﬁymgr%lmgglqmngmﬁmgﬂﬂ(xmg, edflevg. I n one
enbodi nent, the exter%ded Iper| od |s at | east ab
13, 14In ans embpdiment, thegsorjasis is ghropc pspsiasise. %ro‘}‘&?mc plaque

V\Es%!ﬁ%sm ogﬁdﬁ‘a&qg'sg‘%f& chilofiR Aielndyasior

tigen- ng portion thereof, 1s admnistered
bi vveeklnyyet Ianothmoztslpecrt éln‘mm‘d:ntlemprovnd% aanethbd @f tregfing psoriasis in a

SR A T —
agiieak SHIGERS daBable D BHdehge 28 -epRop L 2B §4 0 8BH A3t of IL- 12 and/or IL-
PCT/ US2008/ 000564 | n one enbodi ment the anti bad

ali togba shihjaeti whersor the subie¢ienaiafains; ascleaf fr rﬁlill§tr@%1é’d¥$ gatgng for an

1%% IH%fd abO ?Tgowlﬁ%ltlg'l]a%fg gls%whg%[hﬁélg%d%, ﬂ‘!}?’%}%‘bmdmg

rtioh tl?e?ébmerelb@ t@ﬁ&n@ﬁmaslmthe §ubjfcpsori asis is
chronic psori asis, chronic I aq sgéi §si 1?
e.g., Froone embodipenio (18X THPO AP0 ISéla &?ﬁ)& t heils; 14,15, 16,17,
18, 19, 20, 21, 22, 23 or 24 weeks.

In one embodiment, the antibody, or antigen-binding portion thereof, is

administered biweekly. In another embodiment, the antibody, or antigen-binding
portion thereof, is administered weekly. In yet another embodiment, the antibody is

administered in a single dose.



In a still further aspect, the invention provides a
met hod of treating psoriasis in a subject conprising

wa@civslsssteri ng to the subject an anti body, or PCT/US2008/000564
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anti gen-binding portion thereof, which is capabl e of
bi nding to an epitope of the p40 subunit of [L-12 i
and/ orInjane epgodynerdheypjbedy, ongrtigan-hindie poghprethereof, is

exhi.bi s W1aels ¢

PRSP TR R0 LTI AR D3 L3 YR30 B 150 me. 160
afp] U@rm@,i mﬂ)i mg, mmrmg,omotxhgm@fmg,td?@rzebxyg.t reating

psoriasis in the sub€ect.,ln one enpbodinent, the .

subj echn aagimiiodynery, Shgpeeriasts IpARIONICRIOBAHS cahotiironic plaque

R S e A e

f ol | ovlinrgstilinfutthert aspeleti theshveaitioo profiddshemethbd bbthyatingr psoriasis in a

antigen binding portion 15 thereof. ILn one . . :
s S e iR 10 1o By Skt o anii Ararpigep bipdine pordion
thﬂgtreS_ﬁ’fwhiéﬁ'is agimie b?%@gﬁ% tBlaWRplbpe oflthe Bﬁl%ﬁlﬁl’hit of IL-12 and/or IL-

nbodi ment, the anti , Or antigen-binding portion
t 2etoabé sutiject adhérpinsthe seyecteskibits ah improved RAShsgore by about 8 weeks

SRR S SRR B BB i I8 o,

ARLIeH P ReDimphasiaflonid ikiubjeer eof , is adninistered in a

dose of about 100 ng, 110 ng, 120 ng, 130 ny, 140 ny,

150 ngln opgEmbegimartothggubjegexhipits Boompgpved BarShgcorgy about 7
Qr ,22 0N dj ok | asShiS. |

i 05 Mg Do B0, SRR o RSO B5L, b 2 weckso

eat@ut 1 MRdle falBvihg irmaxeddeniaiztratidrcofhaghgbqasypoi @gigsn biding portion
I n anot her aspect, the invention provides a nethod of
ttll’léf&t)f-ng psoriasis in a subject conprising

adm ni gt er.l e i Ik . £
ant i ge%-(gllren [ r?tgﬂg%?t }h%%ﬂh?ﬁcgfr gg?&%ﬁgﬁaﬁpégégggkg eere%f’ s
badmtinisgrédbiavecklyl tinpeaother érhbaochgh@ns tHeummitibodyf, or bati@en-binding

and/or 1L- 23, wherein the supject i ntgi ns at | east. .
“POoHe thsfof s BOBBVIEESR EPELs: BB Re SHapON BTt Agtibody is
dé&ﬁiﬂfé%érgu@%é QRglefdo8dm ni stration of the antibody, or
anti1 gen-bi nding portion 30 thereof, thereby treating

psor i akimeiamtiddénentisheantibody, er angigen-dindangoeartion theeeot, is

SH BT Rt S 3 Bl 0 e Eq 2Pee SaB e g nd 130 me, 160
aRb] bﬁﬂMF,e Rg0 ﬁg;igmﬂg,biam@gzmg,i &20ther eof ,  whi ch

i s capabl'e of binding to an epitope of the p40 subunit
of | L-ongreshmdimnent, Se\nsonois)sGBBRIGPRORIBIL0EIQDTTBRUe

23, wherein_the bj ect i_nt aj t | t a PASI 75

FRopBHE e o oo Bisklies Riohl Moo lifiTe

di sconin dhaeter @speef, tiadifivBhtsdn @rovdes omettvd ahtdatinglpsordisis in a
antigen-binding portion thereof, t her_ebc}/ treati ngD, ) )
PYGIIcheqmPiiHng AdMENEFTaE to the syRiect aanHRAdY; er agtiggn-dinding portion

2§R&5E wiibfis' AL bPBirkf Vtio%%ipﬁoﬁ@%ﬂﬂg Ip@(f) sﬁgﬁﬂtdmﬁ-% and/or IL-
psoridsis in a subject cohprising adm nistering to the
s2hjveeteiarheasubjdootipintains anteagaPASI 50 response for an extended period
following discontinuation of administration of the antibody, or antigen-binding portion
thereof, thereby treating psoriasis in the subject.
In a related aspect, the invention provides a method of treating psoriasis in a
subject comprising administering to the subject an antibody, or antigen-binding portion

thereof, which is capable of binding to an epitope of the p40 subunit of IL-12 and/or IL-



bi ndi ng portion thereof, which is capable of binding
to an epitope of the p40 subunit of |1L-12 and/or

wO keo8@sssahier ei n t he subject maintai ns at | eastPEI/BSHD8/000564
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90 response for an extended period follow ng
di scontinuation of adm nistration of the anti body
aaq% M@éﬂﬂn thersgbisgt paintaiesatienst 2 BAST R spweyse foear Fﬂ@nded period
] [
g% éﬁséogtlﬁ%‘ﬁoo ﬁ}? ggmﬁlgndstéaq?bgbg?tﬁlﬁﬁrg{@gg %]?drlllhgeﬁ Bfading portion

aliéreﬂf stierellyi toeuting phdréasiinithosibjécs. at | east about 12
weeks. I n one enbodi nent he anti bod S rrh {er ed

for atinyeharothiagiated Aspretihe InveRtioharo 8& freating
?gbhg’sqgi)ﬁ a J%%bxggrﬁsﬁé Q&*ﬂnﬂgst%é 10%he E\H@E&%ﬁ’anhﬁody, or antigen-

m ni stere i wee I'n anot her enbodi nent
anndibg gyrtionrthanof, gséumslhs naipaluge dfbipdingitean t:hl@crmo:ff the p40 subunit of

gﬂﬂ%' o er d We kf%g glg}rj)éq?l{‘g) g eﬁ 8:]’&#1@% rgsponse for an

3é§tf@n@h§ b@ﬁ@cﬂfdll@wﬁ‘ngﬂh@éﬂrﬁmﬁ@t% of dAnARRUEHGOEH ﬂﬂeﬁhtllﬁd&@ or antigen-
anti body, or antigen-binding portion thereof

ahimhng QDEmdhq:rnO%tmcsi?e' todfatinp pe@riasso e subigpty nrg, 120

190 n.éo %Gnﬁﬁg'% #ggxtwgd }berlodr%gca\%{ % d‘gsoni'iﬁﬁ’atfs% of

B AHisiRiNdn oﬁth@aﬁ@lﬂfdya§htslea§ aBdSIItQQI\OedRSOH aSI s, e. g
chronic plague psoriasis, ., Moderate to sever

chronila q@bgq@dpgm the @gtlchw i$ ﬁ@nmﬁ@r@ﬁ et leatShébout 12 weeks.
ant 1 DO AntA IR \n2 'amﬁ%&g,hepwggg At Bbrio SFded Nis

t he e I AVen ing to
addlnﬁﬁiste@@i%blofeeklb?e Ip4fotaetanmddimént| thelAtibody oaamngtmbmdmg

enbodi nent, the antibaody, or anti en b orti

m?éwb?herq0§ is gdmipaeicd Virekly daiche F’be‘f‘h%‘? 3& 5&6 6dy, or

t@@g | tioWieRedfe aHﬁ%l%%qhtash%D@@éﬂEd to the
subunlt 0

'L-12. 1n yet anot her odi nent, the
ant i baayne@mbtadirnegenhdamibody, orpatigérehinding mofion fhereof, is

B S LT SIS A o 1

g id@%grﬁoohﬁgﬂlo%g aftngeRg bi ndi ng
portlon hereo i s Capabl & of blndlng to the epitope

of t helnpte emh@dnmntvmherpsmm@lqd&@h@@l%mﬂ@amﬂﬁ, 4.8, Yuonig plasue
35 subuni,t of 1L-12 and. when th %30 subunit is
HBGREE ¢ 6 a8y sie <G Wik e

PCT/ US2Q3/cftidafifledtthe AatiBsd30 81 afiden- th‘tﬁn@ﬁbttb@dhere@ﬁ‘ used in the
antigen binding portion thereof, binds to an

ohethpds pighe susakpe isgrpalle 0D bingdingHp @R cpioBMPT the @ﬁ}o stbunit of IL-12
sel ect l%dano't’h(g:En ﬁ%gdlgt{rﬁglv ghe Qlﬁ[b%ldﬁt (J)lnaglt gé% g‘ljd r?@%rﬁ@n? ﬁwreof 1S

binds. In ano er e he an urt her

capatsle of Bfndhtgntdlth@e}tltbpa off itliesp4 (Gsubehie meh mallﬁmilbumt is bound to
al so_capabl e of hi nd to a second heterodij

vihe PaP aubynit qf,ILSItZ ,aagtihﬁlé?mé n ghe z}rﬁlgngybo)r antigen-binding
w&k {he of il c;'gab"[’é"ﬁf l%lﬂ&ﬁn ?ﬁg%%?ﬂ n%é ofthe Ipllg égl%%gp@hen the p40

rern e second ero rses
Saubunmnit {s lm‘unti lte ap29 aulohindt. plidorstdmibidiment, the antibody, or antigen-binding
portion thereof, is capable of binding to the epitope of the p40 subunit when the p40
subunit is bound to the p35 subunit of IL-12 and when the p40 subunit is bound to a p19

subunit.



In a further enbodi ment, the antibody neutralizes the
activity of the first heterodiner. |In another

werdsdsssent , t he anti body neutralizes the actiRCT/YSINS/000564

10

20

25

30

the second 10 heterodinmer. In yet another enbodi nent,
the anti body neutralizes the activity, of the first .
het er daione cmbadinens. the apipdyepeadigeRBindingpeftipy thepgaf, binds to an

L P M S
icoRsiblingsofoYi§t aferEgdinds. ni n bl ast proliferation in an

' it PHA ith L1 C50 of 1 10" 9 .

| ess, TBrngREER PSS THERCY ENBTOST BRI Of Pitiing forp first
gdr%tt%r%g-nepgn&is)%lgoogai%blg:o‘ggir{d‘?@sto d @c&ﬁ@h&%ﬁgﬁ&?%geﬁd"ﬁle first

or antig I ng portion thereof, used in
tHeeerodiateh ookmpnestthe p4 hsubhunitef [ld] Zawtthatpd§ sabwm efHe- 1@ 4and

subunit, of 1L-12 with a Kd of X 10-10 . r.less o .
hestn tSesob Rietiimereomsgp g hedsubpnit (12§58 Bl subunic
det er iy nEdrRY: SHdRREnPHRHMBodY SERRAHRREShe A& Vify GMBe first
enbodi nent, the isolated anti bod or antigen bindin

duterodmet.hbr @other catodiment; the ansbddycreutplizasdhe anrisiiy i(% ithe second

i.s.a chinmeric antibod humani z nt i ) .
EERERTT by 2 oo n R ey bbiBEe g By iy of the s
Hetebdih2e AndtHeebéhdItéro@imdrher eof , used in the

nmet hods of the invention has a_ heavy chai.n CDR3

conpr i [§iafyrthereerabrdimentc the antibedyy @s ALY birgding portiqn theusof, used

Bk BRI R AR AR 005 fraion i an i
tiligo RMIA bdy withranall§ ghx DR Al nglepgrot mdrich inbitésthumasd BNy

in the methods of the inyention has a heavy chain CDR2
dﬁﬁﬂ)‘?‘it@ﬂﬁ@ﬂtﬁblcahf’fgbxal& dMeelsStnce of SEQ ID NO 27

and a i [ i Si ng: - af ' f used in th
sequonn st eR TEe S8R, SL A d BRI R RCHEILL, uscd in the
antthbadxyf, the invantiomdissdwiiatel frgmpbe p4@suttungrod ol 1 2usichia Ka of 1 x 107

the _nethods of the inventi has heavy. chai

S PR Kot HARBTAET d % L0 undh 253 et s B Saaagace plasmon
REddnds008/ 000564 of SEQ ID NO 29 and a |ight chain

CDR1 conprising the am no acid sequence of SEQ |D NO

30. | ninametehdodantrddihndsnlated hrtibpdyi eroanjigen pinding portion thereof,

ant i, gen- bi ndi rtion.thereof . used..i the .

ot e Ao S RE e S S i ipeR LA HRibody ora
| in@dnl Riibbaly.conpri sing a p40 5 subunit. In one

enbodi nent, the interleukin conprises a p40 subunit

and a Ip3mothehambpdimeat,ghe antihody nerentigen prading paruiqi thergef, used in
i. .t i JKi i id
e bisRodS K50 HEGHion B apth Y LB CRIEOBRIE: oo cc
tdequanet obSEY) IDNCaRSiagdmn 1kihndhaig COR3 toropridihg theafmino acid
neutralizes the activity of the interl eukin.
sequence of SEQ ID NO: 26;

In a further embodiment, the antibody, or antigen binding portion thereof, used
in the methods of the invention has a heavy chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 27 and a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 28.

In one embodiment, the antibody, or antigen binding portion thereof, used in the

methods of the invention has a heavy chain CDR1 comprising the amino acid sequence



In one enbodi ment, the antibody, or antigen binding
portion thereof, binds to an 1 o epitope of the p40

W@ adpansgs23 | n one enbodi nent, the anti body, or PCT/US2008/000564
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anti gen-bi nding portion thereof, is admnistered to a
subj ect in a pharmaceuti cal conp03|t|on conprising th

aftSEHy NQr29 %mita e chaindiy! pemprising threaraiap, acmqaence of SEQ
qwgggutl cally acceptable carrier. The
pharmaceuti cal conposition may al so conprise an

addi t i lan@btheg embodisient) tisaraibbBy tdrandpesbindirggeittion thereof, used in
budenosi de, epi der ngl rovvt h factor

Ctbia methess f g}ed§vent@yd§ eansBle of binding fsan Qiqr}?gkm comprising a p40
asmbGIQ 2l Gy e%&fmmgntnﬁlrqut@;l@lﬂ&ﬁ 'cgri?l{m?gsaat ﬁuogsgﬁ%hﬁ? and a p35 subunit,

meLr oni dazol e poxygenase 1 n ors
od. sathedntedeulialisHI-82.i begnotlen embrdiskemt, she irhcrdrmkuxarmprlses a p40

ORI BHaF DA ERBtH oyt anetheq 4T Bt 15 Fbody, OF antigen binding
Wd@? o, r%&%&sf@&s&fvﬁy ofkiasihasRukinhi bi tors, 20

-i'm dazol e conpounds, anti bodies or agoni sts
of TNFLn do€ embodiment] thg antibedy, of antigen bindigg pertion shereof, binds to an
I L-16, H;F@l% P-11, GwCSF, FG-, and PDGF,
SRipSat B paP sEPRNt cp3, o4, cD8, CD25, CD28, D3O,

CDA0, [GMR enfBdRBnedtDRE affibddye bF artigdAMisding portion thereof, is

met hotrexate, cyclosporin, K506, rapanycin,
r@d@ophm@ tetesublsicei 4 phar@tacmr@nlu EnPOSNIOA qOsprising the antibody, or

pr o CO St er 0l
p 1§E%g&%g§ %‘ng eﬁeh ,Oarnt or s gpeu%glll ?cncgptgble carr%er The
%Hak&ﬁﬁe@ﬁbﬂtdomp@@mﬂh%aywmm% ahmhdbiotnarégent such as a
adrenergi c agents, | RAK N K, |KK, %38 MAP ki nase

i thewapputisragent, e-g1,(Edernpidss ﬁplﬁ@m&% ifAfPBicPBIcsteroTEq
C(%QYQ%P{)IIIIQ %uﬁg é %ll 3519 ate Eljca}?tbgﬁ]l%é 'a?zghloprme

or’s, C)pr el n
SMhtfr@ﬁddlz@Z& mxpoxﬁgembfu mhnbutnfs nﬁsaimnmpbkspiazmn,elxa,lsalazlde

coRidanisr tewpbevane Ty bt JLpbecaer FRaRIHiES Al monoclonal
Phibod I\A%tlrﬁcgm&'bcloﬁéll-an%&dle§ Z%Eovuﬁl fiacto% El'a@tase 1nh1b1to:r%s

antllnfganna tory cytoki nes,
apbdldT@Fr(lﬁldamleaammpwndembomdlmr agDhl@tStd‘féH\élbeluT,llb 1, IL-2, IL-6, IL-

25 kn ol B RRTSESph, GRTRSELFO R HLR: hi8seor ooz

consi ebungpyf cantsi cHE, DY) COAG/ OBB82369, CDIO or their ligands,
PCT/ US2008/000564° ant i bodi es and anti bod fragpents

tMelhebtxatéer?FdosgormEéii()écltapamwﬁ\@lanb’mﬂlﬁn@ tesmofepib4eflunomide,

d]SSéﬁlé é%ﬂ e%ré &%F)?% %rgdm § rsg)'hgg hodlﬁsterase 1nhll&1tors

Oddeabaré ﬁ‘@mdté—'alatlthroﬁﬁﬁt\/@zigehfsgc@ﬁﬁbéﬂﬁnt imhllﬁiofrsg ladrentigiclagents,
ra, tyrosine kinase inhibito nmer capt opuri nes anc{)t
itors,

| IRAK, NKK, Mrﬁ?’tghMAPe kingen lﬁémltorq, He’lpt?éfl&?f@{]g FRZYARfeIn

0)
cor F??Og\?ééﬁlgé g;‘?z pr e Hl@{) ('-:I)‘l'léeé’H ré]%ﬂﬁi pre | SO Oelt']aelloprOtelnase
ainaitiioes) S\hllf&alazmypdlz(anhq&p’feamrﬁiﬁca}ﬂ@'@.lrmp,mgrt&cnsm converting

net hot rexat e, nm nopyri di ne, t|z ni di nterfero
(FZyRe ihpKpTsef D lesxp Ine aggsalaimsouple n%’gwﬁar??e@wr Soluble p7s
OWJ@%chp'td}E L2V AOYA - RTTUOL WP bitiifhammatory cytokines, IL-4, IL-10, IL-
11, IL-13 and TGFp.
In another embodiment, the therapeutic agent in the pharmaceutical composition

administered to the subject may be selected from the group consisting of anti-TNF



cl abri bi ne, antibodies or agonists of TNF, LT, IL-1,
IL-2, IL-6, IL-7, IL-8, IL-15, IL-16, 10 IL-18,

WERNRO$4823 Gk CSF, FGF, PDG-, anti bodi es to CD2PCTZDS2008/000564
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Cch4, CD8, CD25, (CD28, CD30, CD40, CD45, CD69, CD8O0,

CD86, CD90 or their |igands, nethotrexate, o
cariibediss pndantikds deemeapsathyierh TNRR-49 sessuats T oEanhibitors, PDE4
| ; i . i o iC i-ds, i T
AR SR BB S BB oo
agridi dadazin 11,41 B reonbeating eagyend imhibitory) [lesTed) tyrosine kinase inhibitors,
i nhibitors,, adr ener?i c agents, IRAK, NIK, 15 IKK , p38
of-masgapkomEises akhilnf tors, IL-1(3 converting enzyne

i nhi bi {0 i nhi Q) . ' | Li

i nhi bi %“o%@fhegéﬁgé’ gf“F%iqgué tf}{é:??egﬁg?%%qt ?S?gbt%g%iﬁggg from the group

i ednisiBiihg bEcortisedtdrarial mdmieoloae,aﬂéthyiprdd_n'esplone, azathioprine,

6- mer capt opuri nes, angi otensin converting .enzyme ., .
| HHTIRPOSRNE A CHEIPSPEREHE PR E gt BRUIOPYEd5] Wapistine, interferon-
TN, [ RESRLRIBI b?@bﬁ{g%’lﬁep %Ehyﬁ%a_riﬁ B% S0 Intra¥bhous Rhmunoglobulin,

slL-1RIl, slI'L-6R 13R’ anti-P7s, p-selectin
gtlglrdpnatastibhodiegemagoa Bty I, L RALt1,ilh2, 8meallof7yIL-8, IL-15, IL-16,

86 -t rbohr BE, POGE s B ERA PR S Gps. cos

t bpRe ot D30SED40,/CHAS CIVEY, iso, @D 8d) € DIV NhdiPRghide dethotrexate,
to human I1L-12 and/or human |L-23 and di ssoci ates

f ¢ystashoniem FKS06orapamyein, myeerhenplagamofedis defduropilg, NSAIDs,
el Loplopdidbi A el e, BRion A oS hh g Sptenoin
Sapoh&ts aptithedmbotitage A OfuasiemehtinbibétoshdrdhdrgittagehiBEIRAK, NIK,
ant.i bod%, or antigen- bi ndi n}g Eorti on thereof, . . }

dikds o3 BiORYAR binntruinhibitors, 15-14renysrting fadyma inbibitgrs, { ALE

k . _ £ N P | . e
SRR T BaR BN it el R8BIk iion,
par fasalazihé) azathfoprine) Garedaptopsrihes angioteasinlcon té&tiag dhzyme

human 1L-23 with a k,,ff rat on of I x 10:5s-'
TOE, AR YRR AR PS> (R R B a9/ 0P 7S TNF
ankiasn -sm-mﬂt,lmnmi, kANeRhar epfR, Aties, piﬁaeag{@magmﬂe& ligand

and/or human '1L-23 and di ssociates from huna

aP®dy), intiraflarhinato2@ cyokispeadiLi4dLyl0, Wi.tlB aad K6THB. r at e

constant of 1. x.10"2.s"' .or.|less, .as .det.erm ned .
sur T 2ok orf rhri A Pe bR At Boa. FF S GRHEE PolEBaRRs used in the
t ethdds bPME YnvedtioR Birdd enhtiAA NG 2 hadMPhdHEB8 11088833 dissociates
PCT/ US2008/ 000564 portion thereof, dissociates fro

fvomrinoman 1121 2nd o humaraih- 23, Tepeplivehy,avikh 2 Ke of Apel 00 M or less
constant of - ~d or_less .St r r
AR Er afialry TR snooriBies dferifd et Hifmon

PREdrafbe. t Iedre@mbodiaenciheta@tibddygar hutign-bihdihg panibnahereof,
human | L-23 w't a ko ff rate constant of 1 x 10

SToiies from FHOR AL ErAsdar A ILNS W Aorpie Gnsgntof 1 x 10°s”
L T

cdissicands fedm hurmat OF.8L-ahdéor huesa.[L+28 with alk @reo¢ barstant of 1 x 107

emhodi ment, the antibody, or antigen-binding portion
tHef¥of, binds to human 1L-12 and/or human |IL-23 and

di sSoCjAiRthek eRPOBIMER, the 2d#bRAYdContigen-binding portion thereof, binds
to human IL-12 and/or human IL-23 and dissociates from human IL-12 and/or human II-
23, respectively, with a kogr rate constant of 1 x 1025 or less, as determined by surface

plasmon resonance. In yet another embodiment, the antibody, or antigen-binding

10



10 human IL-23, respectively, with a Kd of 1.34 x
1010M or less. In yet another enbodi nent, the

w@nioslogssy3 or anti gen-bi ndi ng portion thereof, POT/NER0$/G0564
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human 1L-12 and/or human |IL-23 and di ssoci ates from
human | L-12 and/or human IL-23, respectively,

rtéﬁn tsbermf >d1$gc@t;ps frowk hyea IL-1 3 apgfer éwewuﬂwéﬁtwﬂh %off rate

t n-pi r
reco : nan n? (%IJ lgfs Ig ra%gﬂt]rfgrélge% ahbﬂ)lg Ellﬂg&ﬁﬂ‘[em tﬁe ibody, or
tahetg@nbinding mﬁo@fmmﬂifﬁhﬁﬁoclatdseﬁoﬁmhumadYL larand/or human IL-23 with
antlgen blndlng portjon thereof, used i 8 g

kot e PoREAIiodR X K e rsdesalh 2794 raﬁwhogiaa Ehe@ml ody, or

{

%ﬁ“%éﬁ" R Ao Rkttt teégntf*e%ut'P‘*haé?%gaii#?."’”“'é@?“ 1L-23 with
ark,q 2att icgestarhiofidixnt) Js3r driless. t her eof , i nhi bits
phyt ohemaggl utini n bl ast prollferatlon inan in 20
vitro PHA assay with an 1C50 of 1 x 10-9 Mor less. In
anot hap, &TRAdIHEShbodiiRnt, "t‘l?é%ﬂtﬁbﬂf 'd}&nﬁgéd-gﬁ’ﬂ}hg Drtion thereof,

anti gen-binding portion thereof, 1nhib
dhydsah dwegg It F2nand/oriuasan 1pr23 arfdetissociatesifrorauman JL¢12gnd/or

RXSEN AN RIS

atdodfhent fh@'a'ﬂﬁb&!%f bt amtidenedigdihg pottivhithérest, binds to human IL-12
phytohenagaLut|n|n bl ast proliferation in an in vitro
n

Pid/ca dyman 23 and disoeiatss fom human §L-12 apfior hpwas 11424,
{ th i -
éﬁ:ﬁpegtg\(?ely,glr e% E% >6 r116 i ﬁ\él?)g(ll;%sg a nﬁﬁeﬂ&[l%lhgﬁwhe 4Htibody, or

RiAYiEONBIRGY portioh thebdotsis aﬁé@imlﬁﬁd{rﬂtahﬁhod)n oaantigenvbihdiag portion
phyt ohemaggl utinin blast proliferation assay (PHA

dberg9f with an 1C50 of | x 10-7 Mor less. In stil
anot heg, o qb g%o'aﬁﬂént &E%n{‘ﬁ 81 ﬁié@gh@ﬁi{lgﬁgﬁionq}ﬂereof, used in the

anti gen I'ng portion feof, 1 nhi
phythodwesfal g inventiomistd mﬂtrabzmg afidbatyi eg.,ineuaalies tha getigity of

PHA as h an 30 _1C50 of 1 0-8 M | Lo lno.
T BrboLh Hisie: IR et 11 5 SRR POy neyFaiips giibody. or
bdnﬁgér{‘ glrﬂg{%\#&ﬂoﬁ sl mhlbntg'ph%ﬁex'ﬂkié‘%ﬁtlﬁlﬁmyst proliferation in an in

production less. In

siirb PHe asshp méwbd@]meﬁt x 10RM peless. aln anotligr gabogisent, the
?r{g@glaél l&t?l?%&l aﬁg? Pg%h Iq?r?%réé g%rtl%g&hefﬁ&h T?]l\}fl% plﬁy{r%%magglutinin
| Blast BholFerhlioNB: 20084088828 aRGT MB2L0R1;0005&4 07'F M bihiess. In still

enbodi ment, the neutralizing antibody, or
ampthge nmbpdlmmemg thoneytelizingeansbedy of, ahamiges-hingiag pprtigp thereof,

ph@%ﬁ }qtpherpagglfgtnn 1%111%% tSIfoll?erétlc;]noln]a% sz?tg ?g?\rs]%sséymean ICs0 of

y, Oof an antl

POk 1 DONMEdteER0fn yeis@@dtlied embbéinteat hbcdﬁeulfahfzh@ dntibedy,iopantigen-
5 a) inhibits phytohemaggl utini n bl ast prolf&Fratlo
i binding PArtian therephitphiBsphyohempeghitings blagprelilerationgpyag in vitro

a;gnl%'gp g%&@@lgﬁogggééol?%ﬂt%;@;(Pgﬁﬁgé)@éﬁ gﬁl(?g(po@q x 107 Mor
cless. In GERAncthepembodiment) cheardutraliziog dnSleaglye ncmtcg‘enﬁﬁ@lmg portion
It%l)ereof, inhibits phytohemagglutinin blast proliferation in an in vitro PHA assay with an
ICspof 1 x 10® M or less. In one embodiment, the neutralizing antibody, or antigen-
binding portion thereof, inhibits human IFNy production with an ICso of 1 x 10" M or
less. In still another embodiment, the neutralizing antibody, or antigen-binding portion

thereof, inhibits human IFNy production with an ICso of 1 x 10" Mor less. In yet a

11



to NO 26. In one enbodi nent, the antibody further has
a heavy chain CDR2 conprising the am no acid sequence

wo@R00sEE3sk>D NO 27; and a |ight chain CDR2 conpPCHURZ08/000564
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the am no acid sequence of SEQ ID NO 28. In still

anot her enbodi nent, the antibody, or . en- bi ndi
pféft ¢rembadEne theﬁ@v&rﬂ&m&%%dﬁ&mlgﬂa@w% rtion H‘efe"f

23RQrhdIs NG 29;
SRRIL i Wy BRIORorP Tl AR FORSE  MRISE o 1
sequeraenefermbadindit Nk adilbodlynosan adtigandidting portion thereof, used in

epbodi nent . the anti body, or antigen- binding portion
ttHbF”@HdeSPEP}’ceHBYCW‘HHl bi ts phyt ohemaggl uti ni n bl ast

prol i fgratiigRiyid pﬁ?toh&nag’glﬁt'iﬂn BHA: podidtatibd fh AnWiPOPHA assay
of 1 x"1010 M or, l'ess. In still another enbodi nment,
twigh amf(ﬁslobﬁdiyng)Mantasgen bi nd| ng portl on t her eof ,

further, inhibits t oh | utini.n

brol 1 1 ac 1 3 e Sheh Gt B phpetse B o asid sequsgegpf SEQID
IN®: 19-h4 M or Iess 20 In one enbodi nent, the

anti body, or anti gen- bi ndi ng portion thereof used in

the mdt hodwsaflight ehain (AR} eompraging theemipo @idisaquence of SEQ ID

\é@@' ?%l ]eﬂdr %{nobognragar | gaﬁﬁb&ﬂfg : %t@\%ll;%sgagt}‘e‘%}/ %ﬁ‘zﬂﬂm 9$mprlsmg

GhERmir 4d §diReRdd df(SEQlﬂD @N(Sezweﬁ@e light S CDRNQonaﬁlsmg the
In one enbodi nent, the a or antigen- b|

paRipp eridisagyesss of SEQID NieS ﬁ% Irzgllh@t%f‘dsenaho trﬂ%m (he antlbodya or
|

NGBS 35512 R SIS EOBBL R PRin rc amiv

| g{dBseqhierise,of ISPQ 1D GHO: mdaﬂlcgEllngﬂtaanﬁDRdgiommisirigrtho amino acid

T LS e SO GET b, S
fﬁlﬂ&igg EEnftlolrzl(tﬁ@rea)l2 fl.fu’ﬂﬁag Rbits HytéhetapgNYintn Elg;ﬁ' plolifération in an in

frag I n one enbodi nent, t'he antl body,
anitrb e bssayiwith qndCsi oinl Kﬂér ecM or lgsedIn stk anethe@mbodiment, the

s of the j.nyentiaon sfr hu L-
PG o0 ey b9 PR og o0 5 BT BB ery g fimin blast
gL REIGS ih @n 3NV PIORGSEHY Witle al 105 o UNi (7' o o egan
I'L-12 and/or human 1L-23. 12 WO 2008/ 088823 .
PCT/ US2008/c00088uentthe aatikerdyoar ansigen-tinding neitigpdycreefy used in the
antt{hﬁg ?ﬁbg?ﬁv%g‘%g oflatlsla X :Tgﬁflg ﬁt ablg@gqe%gn Empriﬁgé BR%nino acid
aRheRBoPSEQ IMYNIEO Btll &1 4 hghitehhin \’M’lﬂabl& re@pn dompeising tlesamino
fromhuman IL-12 with a koff rate constant of | x 10-3
sacid spquence«d SEQATIANQ 3 ned by surface pl asnon

ot o A BUBHER, B CIPAL TR IR e

| imgtht dchfahe ifSbRBore cormppriss atetneclaim nonséoit degg@ysedente ém the

D 20 T o TR 408 PR ers 1o
lﬁﬂﬁrﬁﬁﬂf HePtibOYeRdavg Qhﬁh%ﬁ&hﬂtrgéofl ROTBAUNMRRinbiker dbodiment,

ot Forate Const ant - of
the antibody is a Fab fragment, F(ab')) fragment or a a single chain Fv fragment.

In one embodiment, the antibody, or antigen-binding portion thereof, used in the
methods of the invention dissociates from human IL-12 and/or human IL-23 with a K4
of 1 x 107" M or less and binds to an epitope on the p40 subunit of human IL-12 and/or
human IL-23.
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X 10-4 s-1 or less. In a further enbodi nent, the human
anti body, or antigen-binding portion thereof,

wolzasngssat es from hunman IL-12 with a kof f rat eP€DTS10881000564
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of 1 x 10-5 s-1 or less. In one enbodinent, the
anti body, or antigen-binding portjion thereof, used in )
the 1B apsterwdinent; the apibadys po#ntiggndindingpomienithgagf, used in the

%etﬂ&ﬁ% ﬁ?ﬁﬁé m%égh@rglspaoﬁllrﬁﬁpantn%ﬁa)gﬁ{r 'agﬁg%bi%qg%ﬁ%} trlllereof, which

human conprises: a

conpri %i ng &i@%ac?a'ri]‘ésnf?orﬂ%iuglaﬁﬁguﬁnﬁi@h 2k, el cEndeht 0f36x 10-3 -1 or

and a Heavy c domai n conprising the am no

Aeésdas@ALRIIAE BY surfflelpRisndfd rBédnarée; | N one enbodi ment,
t he antlbodéi or antigen-bi nding portion thereof, has

a |ight) chedsrm heavy shate GIR} eemprisnmiheraming geid sepmezce of SEQ ID
ﬁ%gagg a%grrpri sing the amno acid sequence of SEQ ID

" 26, and has a heavy chain variable region (HCVR)
havi nge)a  ORR3 dkeH@h#in GRS 6mphsihf ehecamino adki sdquence of SEQ ID
seguence of SEQID NG 25. In another 25 enbodi nent,
tNe: &ht i body, or antigen-binding portion thereof,
Corrpri . t i . P in.: .
compr 1 0y s Hep Rt REEn ULt AR AR Hion fhereof, used in
athel naithdd\dR teliiny éretionadisociatds digna hGDERR [Iokd dewith a ko ff rate constant of 1
conprising the am no acid sequence of SEQ ID NO 27.
| 010-6ts- hppleber Inentetien@nbodimbet, tHo\Rntanr dniéodyias aGibk¥h-binding
domain conprising the am no acid sequence of SEQ ID
N rtid0 trmbf} dissoiadR s hamGHRL- 120vitloaky,ff reterwpnstgitrag 1 x 1075 71
the am no acid sequence of SEQ ID NO 29. In one
esrdoshi nent, the anti body, or antigen-binding portion

thereof, hinds ..hu IL:12 and/ gr - ' .
e ancie opguBet e PEaasH AlRlpg bogdTRCshE used in e
aeMols 8Eihe Mhvdiiog i POhlrmanaritibedeadr. anfigenABIndR{}BH (1888 Rizreof, that

PCT/ US2008/ 000564 | n one enbodi ment, the antibody, or
avindgerhusiandilnb? pest eqrapriseker eof , bi nds to human I L- 12

i o Rl R A SIS e D TR SLSEQ D NO:
hegrand! L- 12 and/ or human |L-23. |n-one enbodi nent,

the anti body, or_antigen-binding rtian thereof,
di ss0ch hEws ey RiddorIan somBgr fesmnasioseauscqof REQ ID

anpdo9f 9.74 x 10-11 Mor less. In one enbodi ment, the
ant’ %o'dy, or antigen-binding portion thereof, _
i nhi bi Irsorehyhoduémengy thetantibodh loashtigenebindiog goitom thereaf has a light

: gg:éry L%r#%!ﬁﬁrg@ assay ta@ix?g?aeb%% %&cdla%}ln )éoégfi'sing/l t2¢ amino acid
LERR-J?ISE M9 NEPIid, @Ad hixed By chafivatibBle region (HCVR) having a

phytohemaggl utinin blast proliferation in an in vitro

PERR3sdayaimicompesing @50amino keid sequanckiof SEQeHE NQ: 250 e another

CERELTER, B Pt Ry B RO B B o v
Prethef Bovahgd 8 TDRR @dmain comprising the amino acid sequence of SEQ ID NO: 28
and an HCVR further comprising a CDR2 domain comprising the amino acid sequence
of SEQ ID NO: 27. In yet another embodiment, the LCVR further has CDR1 domain
comprising the amino acid sequence of SEQ ID NO: 30 and the HCVR has a CDR1
domain comprising the amino acid sequence of SEQ ID NO: 29.
In one embodiment, the antibody, or antigen-binding portion thereof, binds
human IL-12 and/or human IL-23 and is the antibody J695 (also referred to as ABT-

874), or an antigen binding portion thereof.

13



invitro PHA assay with an 1C50 of 1 x 10-9 Mor |ess.
I n one enbodi nent, the antibody, or antigen-binding

w@orosiogss23 her eof , i nhi bits phytohemaggl uti ni n BCEES2008/000564
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proliferation in an in vitro PHA assay W|th an | C50

of 1 x 10"10-Mor |less. |In one enbodi nent,
ant i bdayne emboamlwethe BrtkadygotigeRhinding B@ﬂ“on thereof, binds to

aﬁa' ILS 10 5% &L@d@ioé%geo 'hhﬁraﬂgLol@ Mih Ky of 1.3 x

In VI assay Wt 1 x 10"11-M
I lé)s'gM bmlesu;anéntmdalmmhumam& :hl’lhndtiodkxumamiL -23. Inone embodlment

n-.bi ndi n on thereof, inhibits n
SR s h e R depashion Theréof Aeaases B human 12 and/or
Ffeﬁ wnH&GKféM POAY 071001 ANEdsIeR oRE BRbHGNRAL tth@ahubody, or
ereo I nhi human | FN1 production wth an

m‘ntlgenebtkﬂ'ing]pdvtlom tHeesxd, inhibite phytehbmdgghetmnin blash Qrollferatlon in an in

H’L{ﬁﬁ ?ﬁd‘%ﬂgﬁa}s Wd%g[ggﬁoéﬂj]f( H 09 28[0 ! héﬁ%gé% gg?r; go lemnh gf]ei\ﬁmtlbody,

Qr ahB8&h- bllnan%r}ﬁ)rﬁm%fer@? rlh}mbttp Phﬁﬁhérﬁé’gﬁ@lmnﬁﬁ blast proliferation in an
anti gen-bi nding portion there used 1 n the nethods

cﬁ vithePHAvassay it |anHCm qfsl ¥ 107 gzMa)m dgssr In enognbediaient the antibody,

og Sagbg?rh t or ereok ml%blt %&%@&tﬁﬁ&%ﬁasggﬁgf%mn in an

Oh vbtﬁ@BHA als@a)oﬁzﬁh%ﬁbggﬂ dfﬂn}t JOf IVEorall§9 Hadyie eﬁfbodlment the antibody,
anti gen- b|nd|n%ﬁgort|on thereof, iphibits IL-12
amdmageq pindmgrnartipmtherest inkibta phyjphmagelutinip plagbppiteration in an

m vﬁl;‘)’ %&Q}é }Jﬁﬁ}%ﬁ'l?%_c%gsﬁ orﬁﬁ?sr gesslr ﬁ?gﬁ&éﬁlg&mﬁent the antibody,

&ffbi@dgéfﬁhhdldgh&)rﬁm theexdy, inh)ilblts phytlogenagglmtuhm dplgsoptolifration in an
t hereof . inhi bli;?l I L-12 nd/ ndln [

ridedp BHA #sarwithniSsept 1 ¥ Wi B?%%Pﬁﬁdi'g’gﬁ‘a)‘zhe antibody,

(g??}lg%% B%Bﬁ%ﬂo\éﬁég%gm%ﬁf%ﬁ%&tk _i?é&aﬁle ﬁg}éﬁcﬁén Muh% ICsoof 1 X

Ho\keM phiespatri @rﬁembcsipmsmtt th@ranob0d>h ©r antigen: bl(l%me pegian thereof,

Zﬁg’g}%ég%gé E&TP{&%‘X‘% g L{&E 50rQ glu)f bnlgl\/%(g\ilgssv\@n one embodiment,

PBE SRR oL ntRBh IbeRtisg Nﬁﬂan WhertSfihitsits thihdnMPNgRe®RRtion with
in the psori $i's area and severity index (PASI 75)

carr iGagot he 102- Mseklepﬁartl on of the trial By week 8,

wth the excen t|on of th

ver o0 SR P oA OHE pok U gyt n
Sthathb8d bk inwventignifhisiamt 12 gidéat 182X pimdin@Qd )itsirecepanetin an 1L-12
ABT 5 874 treatnent group for each conparisaon

h
mrdée%%resgg@ﬁb@ﬁlnaraswé&ﬁsﬁ)s FeSPOGUHE VAt S soBbR Y8 M or less.
eo%c e%t%otgr I r#tnlthg rﬁhhﬁ’&)fggﬁﬁt% elﬁﬁ)ché ?Bl‘tf?ﬂ théryi‘ﬁ 1&1@51@ IL-12

b every Figure 3
sdiova ILIS baaingericastaye inapibvienerii- 231repepjm blsdmg assay (RBA),
area and severlté i ndex Slﬁ scores fr.om base
$0

(P
TisaPesavely swihanA O‘fr}@f)lQ)Ol 195 less Jlorpngembodymeny, the anhbody, or
ts[rﬁ%%ﬁr% di g%&@ifggl@%feglhmlfsthllmp&I@Qﬁblbdﬁl‘gr@ its receptor in an

pol nmg eow at week N
IL-12 or IL- 23 receptor binding assay (RBA), respectively, with an ICsp of 1 x 107" M

or less.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows the patient disposition of the trial. (The term “eow” refers to

every other week dosing.)
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1, p=0.023) based on an anal ysis of variance of
observed data for the intention-to-treat popul ation.

W@ T4v8/088823n " eow' refers to every other week doBCTYSI008/000564
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Fi gures 4A-C show the percentage of patients who
mai nt ai ned a PASI 50, PASI 75 and PASI 90 response, i
r especkiByis|3shosts thepireenfagst ofnagients with atjleast a 2§%jimprovement in the

e  CURE T S

B iveelt 8, with EeadxaeptibreofRASR0 ngre b gaoupetheiercentago®f patients who
duré&? the 24 week period of the_trial. DETAILED .
Drder A5 Bnesronsevas jatisfigaty sianificangy gesalqripr 0. PRb in each ABT-

h . . . i . .
AR K58l £ Hccpa i Hhocko BEUKE CH, iRalysis of variance
esflobservedydataiforctha ditehtiomstoetust popdatucmhe  Tae tam ‘feowaaeftrs to every
resi due, whjch inproves the activity of the anti body.
@ﬁ?ﬁﬁﬁ*dkﬁ@gdnderstood that the activity enhancing
am no Bghd 7 §RvEURe FRYn pEREAGS: ApraMchtak hsbriRiddteand severity
at a contact, 25 hypernutation or preferred selective
nutiag@rey) scoposiremdaseing, Thadatashpwrtbate pRd9 1 Jareach ABT-874

ctivity enhancing,am no acid residue. can he sent
PHPHI G OrRAEN ippTacRRo Ll o Afirh iRy NG Pl ot week
agip0023) Baked bAGh aeelysid b f HtidHee JE bBser@fll dbtefdr lidd intention-to-treat
inproves the binding specificity/affinity of an

ampubbdigy, (Flar teanappive refersito Ryarother week daginghody

bi ndi to -2, ctd Vi y ]

aci d rasBidATs b Tt prdHiad ot tibs SHUIAGHMATY ARSI s0. Pas!
ary £hdres$ 10 Erespdrise] repseeniedy hieveer Burddlthezial  de, poilewesks following
of an.antjbo%y, for exanple, the human IL-12 anti body
viipeomtipvaion af admimigiratiqnofzhe abodyr m " ant i body"

I nclu b GRRE | ‘ ﬂ&n iingd pfsitay

pol ypg%?}l%:eh [?: al nstf%g %E)g eh{eaé%{ﬁ gshrg%ﬂ?hgnggt wo |i g%%ponse over
(thimhe dmangthei2dteeckqmniod of @ek thigl. 15 WO 2008/ 088823

PCT/ US2008/ 000564 di sul fide bonds. Each heavy chain

is conprised of a heavy chain variable region

(BRYASYED PESIRAITION OIPYRPRINVENAGN 2 heavy chain

constant region. The heavy chain constant region is )
conpr i keddefthatthe prajentanymtiotHhay eHRorgrdadihBundeestopd, certain terms

light chaip is conprised of a |light chain variable
r?ég?‘éﬁdfﬁmfrevi ated herein as LCVR or VL) 5 and a
l'i ght Thdiehn CoRHLi§ EnhbRGh® Bmint&id ediluc iriudes amaiaiy acid residue

region is conprised of one domain, CL. The VH and VL |
relyich irproaas Be activithef theaptbedyd dilshawldbe vadassigodihat the activity

h Cabi LIty t d o h
PUGERHE UM 5, L SR g
NBpRrBMAG6 ¥eprefdriddrelbclivampehesiggisitivm {ndRjurthiesahorelthan one
a

nd VL is conposed of three CDRs and four FRs,
2ty eBhancHIR AMNA GdETifpican by IESPAMHORY R LPRs. An

T H S e R S B v
cloinping ispécifisitydafdinitg ol ad anwbodyh foriermaplei amni-human IL-12 antibody
binding to human IL-12. The activity enhancing amino acid residue is also intended to
include an amino acid residue that improves the neutralization potency of an antibody,
for example, the human IL-12 antibody which inhibits human IL-12.
The term "antibody" includes an immunoglobulin molecule comprised of four

polypeptide chains, two heavy (H) chains and two light (L) chains inter-connected by
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Is the antibody described in U S Patent No.
6,914, 128, incorporated by reference herein. 1In

wa@p@slgss2enbodi ment, the anti body used in the PCT/US2008/000564

20

25

30

conpositions and nmethods of the invention is the
anti body ABT-874 (also referred to as J695; Abbott
Lhipdfide bendss Each hgavyrrératnes aPmarnsadfin hsiandichgn yerieble region

e ORI e
s:mam dons@ht yglonrisl cépasedastttge dofaing, CHN| CHRZnd CH3.hBach light

been shown that the antigen-binding function of an
Aheinis gmprsedyef a hghtchpineariphle regipnfabbeevigtedyherein as LCVR or VL)

Fablala) n@?%%n%ﬂ{:ﬁgﬂ4¥%oﬁxﬁﬂpl ight &medo'ﬁgﬂaﬂgrl %gﬁqor o grlged of one

enco e term ~anti gen
afonzdin,a0it.i Bhel}VH med Vlleegibhs eanfabfupier subdivedid int reglons of

I f t t the VL,
gé/a@ﬁaegﬁfgz rt%r?r}r%eincgm S%?aré?%;ggﬁgﬂr?g reglqﬂsygpg;s() mterspersed
fyRe r@g%nsqsﬂ%é FHoRIcddervERRefl ROARREWolki regi%qs @R)a Each VH and
di sul f1de bridge at the hinge region; (iirl)

fYhgnempased sf ﬁtreen@Dst anfl éouﬁFIbn drr@iged fdmmrmm te(rmu)usao

Fv f t V
S S ARy T e hngaper B, R FRAGRENTE Pl GDR3. FRe
QB ok embod R8&H, tﬁ’x'@taldﬁ&)d%%e@ﬁf‘ﬁé@@mbomwﬁhé?ihcpﬂeﬁlbai 6f 8 invention

a VH domain: and (vi) an isol ated conpl enent arit

demmpmg dcs@gbgqh (GORPsienEp 6 bt Inegrperelsgtbytmierence herein
ano%gﬁ;mal §3<§) g{eg }éehantlbo?g rTgert int %g&ﬁg?s;{@dlsaa{ﬂlglrﬁ%g@djs of the

ey can
rlﬁﬁéﬁfmnfiﬁﬂ{e dmbb@ﬁABTbWéﬁ(a&)bﬁéftﬁed Go hi MOt AbbbatlLaboratories).
enables themto be made as a single protein chain in

whi ch Theteyn "apiigeprpipdige gagiony af An gefihogy PR iHGPaREReTtion")

L
ga| hIL{1298&)haRPbeen sHeatr thathbadntigsmi-bindi8a function of an antibody can be

e DR B Gbneaitt A USETE A, (ERAmpLem Y Dinding rogments

%E %Q{Ee@ Wi ghe RO "eﬁ‘l@lgeﬁ)i)lr@'ih%ﬁﬁrhggdaf arlAMi®od§ Hclede (i) a Fab

e chain antibodies, such as di abodi es are
aﬁayn@nnnmmae@ﬁdnfﬁgaboduﬁswangoﬁﬂdebth GLsmédHﬂldmnmnS(u)a

008/ 08 / US2008/ 00056
ey S DA aﬁéoww%i&a?ﬁh feg Ry lked by a
A sl i D
t dvenaifg (®) @ffﬁil firggridne cetyystingrof itiegV L d ddifdionmirtisofpasingle arm of an
an@gpﬁ)?}grv’{ ;gggtrf?z{gé&%?&%:%&sq{glfl s Itrégé) Qe 22 5243 %26 ), which consists
B%{ AA gge({s%dz n; Gail?‘r 8(vﬁlan 1éolﬁ%ﬂ:orﬁﬁl%&enén&?ﬁétenﬁ%ﬂ% repfoh-(CDR).
Surttetmoe, 2tHAZh thd_@@ domﬁns bf the LFMfk@merathrand Bdtiyarecoded for

TR RS BRSO Brio S e OB RRE T o ypthetic inker

Oﬂhatr@ﬁbfég‘ﬂifgn?m bamadChRd §iffle ProtbiMechadni WAGENY tH'VL and VH regions
antibody portion with one or nore other proteins or

presitt focfesn nv@vpleasmoleculsy imopmms sl ehdin iv rﬁiﬂFéé fee € 8., Bird er

c se of S | 0
B S90S BTN S B BOPPRS pG B. us
(499%)9-588BN SAthishpk efiddibotied hrdlals@méided 14 64 pncnsbassed
use of a cysteine residue, a marker ge tide and a _ . )
Qavtt@prﬁlchgrm "antigen-binding portion" of an antibody. Other forms of single chain

antibodies, such as diabodies are also encompassed. Diabodies are bivalent, bispecific
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pol yhi stidine tag to nmake bival ent and biotinyl at ed
scFv nol ecul es (Kipriyanov, S .M, et al. (1994) Mol.

WO povasgds23 31: 1047-1058). Anti body portions, surtI/aS20p&00564
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and F(ab')2 fragnments, can be prepared from whol e
anti bodi es using conventional techniques, such 15 as
papihpdicnin whishiH and &ds dospaing argsxpressed| an a ynglgmelypeptide chain,

%gwﬁgmoag.};%ﬁggs&s QN AR £5 pglrﬁgtaew&x 9@% g&ﬁams on the

ecules can
Safiecdhai, theeebyrtoioiegtheimalieab paitiveth caspldessatarypdsnains of another

her ei n. Preferred anti gen. bi ndin or
<Ha aderertingite aaflgifagunélr@fm%%? gtgetfgcgﬁ%rng-i _S’]‘F{e(l 993) Proc.
tﬁ&ﬁ” 9039?“&/92 28%444 féﬁﬁt@r 1{79 RJPfePsﬁ F9_9'45‘S)9’ﬂ&rgge %:?‘i'gl-ll%).

or aI somat m no ac
rﬂmhﬁlramt |ab (adyb@f}eorraemlgalm-bmd\mg }bDI‘tle thecmf megypeeryghirngf a larger
gern1|ng resi du ous i ne anti bod

Esfrofmacrom)l ger é i
sEyRiraehesiaRemolzeulss, 1grBed PyFevaltihrh %a%vaméssaflaflﬂ of the
iR BdROL érg%ﬁ% ﬁf)rtf(ﬁewitlﬁ‘ﬁﬁé%ﬂ 190redftRerPrb@ IR br peg/tldes Examples of

Separate m i ne sequences I n t he
ommhbawnoaﬂheeﬁentmdlyculmnslgqm escefshe giremtavidio dorgyteginm to make a

I ffe th
R RneRe s aaoBE P R kB Yo Ve g A4 ERtudl iy ana
N Bidonths4293-NeT) ahdGlse OF h A@stias rdsidiRsa aaelad ipBptidesatda C-terminal
d| fferent amno acid. The role of each anino acid thus

yhistidiegitagdo makaibiralent pad biosiayletad ssFy srpleqwdes (Kiprdyanov, S.M., er
4)"@5%919}85 Fodl Aok P 2 foR gt 088) | ARG ok iR, WA FBGRd Flab),

no acl oun

dnt@RYn H€ ?fe‘b@ﬂ:ldq}&ﬁ WK Sliivdhies uﬁ%gtcbﬁvé?ﬂﬁﬁﬁél techniques, such
ant ody shou not be included in the final human

emtpabmdwx papsimdigestaorp Irespeettitel wiof Whate a;rﬁllbaﬁl@s nkﬂqum\wo, antibodies,

s,identifie t he.sel ective, nuta a
PO PO R en BB RSB T5 ORI Db fagrard
r‘l‘é@&ﬁbmﬁxﬁt PRANecIafg ks, 83diseebed KereiRaPleTerr@t afigeh bdakng portions

am no acid positions found to be different fromthe

cire semplegredomaineor patudromphiie dp@amsi cal to the

17 w0 SB0RDesaRBed solaPBRERR BRHTLA Mg BP0

PIoRMtidEIly hddted MRinseciizdofehithamentivdyanceplased with the
identical and colinear to the sequence qof the human

HRITCERATI R SYTAMINE 1iGRHES SFPTR 3 homolqgoys gerpginenibedgRdyence. The
11‘?ea@ H(? llg@thEﬁl seﬂﬂe&gg Bt ﬁl'eql%ﬁqaﬂfanhgg ))?6@ tHO 1rﬁ%hﬁlor'1 Bre aligned
ques ac st of

muation nmay occur at an age
asrepaﬂamdiy withttherperatlinersequmeéemahé VBA% Ratabast |t@rdeouf,ylmhs sequences

g%{ﬁﬁ %%bﬁgl?q%gﬁérﬁﬁﬁgygﬁg rrg;&cre]:ggg y: gl%}lé\éqggq:uyuqafgﬁg ?nsventlon are
dﬂeﬁﬁﬁe{}d H tﬁ@&@rﬁﬁme s@ﬁtéﬁE %9%1)’[%1:%‘@&91%3 %%bl%oﬁ&gﬁd%ﬂﬁhs encoding

rase “human | erl etki n abbr evi herein
asich Id[ffe:tem aprind hemizj"he ade ofieast alm;n@ aeid thyscHemddedaps candidate for

t Ki h { t
Feeeoyiitshaf b evanetpL i (el ofBairest o in pptitse inding and
gfeafn(ﬂ@ib 1Sl fSuIEH A& RGP0 StR¥ady d&ilibleThbtabictistl®of the human
5) and a 40 kD subunit (p40) which are both |inked

t@g@pﬁmhwld hotebedinglyded inethp fingllrumanmasibedy cdsaai evamiple, activity
S?rn?'nt rgcli ﬂgl i roe%c? ﬁgrlnif?eda %y ?he &Ye%tn%’ Wégtenem roach will not be

subject to backmutation. To minimize the number of amino acids subject to
backmutation those amino acid positions found to be different from the closest germline

sequence but identical to the corresponding amino acid in a second germline sequence
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12 is described further in, for exanple, Kobayashi, et
al. (1989) J. Exp Med. 170:827- 845; Seder, et al.

W@ 1@983%882% oc. Natl. Acad. Sci. 90:10188-10192; PCI/N§2008000564
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al . (1995) J. Exp Med. 154:116-127; Podlaski, et al.

(1992) Arch. Biochem Biophys. 294: 230 237. 15 The

18P FeThaIRmBrOVided 3031 4hq secaRIERImige SAYaRER 1 igeRsing] heolinear to the
hslég‘?%g gfr eco nartfg’ 8%%(%frt\eﬂg§lfdgﬂﬁﬁﬁet(ﬁedés a@tﬁ’_ é‘f)?ef?%bly 12 amino
"déatsadn bothisidess rto@ the anifabatidde fuestionoRsclkamditidl{al@t occur at any stage

bel j n are used interc eably hereipn. Thes
Bty ﬁoc?wraﬁmaﬁtéom PESEble Bk na?thurSrJSfe@ﬁy Befoge or after the
SURLATR m‘ﬁfa&@l‘f&?&eﬁﬂp?&acﬁ%?e prekdati§ Bé@kﬁﬁtéﬁ@)h%c@rs Qirectly before

more varl a ypervari abl &) than 20 ot he
ahe mjecamedmutegardsussppmaﬂhe heavy and |ight chai n

b1 hat bR BurRE i aEp A teaprediar P h I A RT 12, or 1L-12), as
N%Eg ﬁé‘reuﬁ%olu(ﬂegg R%em cBokidHat is Kedrated pﬁm%rhl%/ BY n@#lcrophages and

(1991) Sequences of Proteins of | nmunol ogica
|dendride eells. Ff HetthmEmCiud@ﬁa h@eadlmpgptqﬁ@ntcoamrus@alat}ﬁ kD subunit

ta(ﬁSS g\%ﬁosﬁlg prm_'\gﬁnrcg §f% ﬁéth ?ﬁlkel\% to&g.t:l'n\;é %ﬁzq) disdiflie bridge.

r"ﬁﬂzl }Q,lferb@ilﬁﬂsﬁﬁ: ﬂrél@m Btfefed o & (i)m%&btuhlt)‘nsl' }B:]stttuetuSéof human IL-
am no acid positions 50 to 65 fo

and
alrﬁ lﬁéescakheé frehar in,dasexamnple, Kabayash, oS 198 EﬁtéMed 170:827-
| éﬁhée&%}aét%"@]bb%bﬁr%c dﬁ&z‘l Ndt 8 9P YPRRYRS 19’2‘%%%1% 995) J.

ranges ositions 24 to 34
alipWedClisd: 1 180T, ﬂ’odlaslapettab (3892)otrcEDBRDchamdBiaphs0294:230-237.

acid p05|t| ons 89 to The Kahat n '
Ehclisb hhpa b 10gs irigndedte lwﬁgﬁsgqm@aﬁ%ﬁwa&ﬁb ﬁi ngh 12),

t
DR EEa B AR i o

mut at €bhd teans SKabat @umBpringy, gKaltamdtﬁmaonsjar(CE')Kdlat labeling" are used

GPiFEIRBErYY Berpim oSt FBe 0k gegerasn elyn e Fhapf e system

% nuﬁfbehhg ahdiShhicig RedidueSWREH 4:8 4fore var\i’able {i&. Wibervariable) than
2008/ 088823 PCT/ US2008/ 000564 The term "human

aothérzoaino atidoksidess namlnq lmuy erd Hali ahgin gariakls regiong of an antibody,

t ant
A raDesh B it b FRRRE B kP LR Al Py Sy 100382
(Baeandaradbat, . Adler al @9@1) S&ﬁlah@é}@«@r@feerro@"tl)Qm&olbgzcal Interest,
| mmunol ogi cal Interest, Fifth Edition,

DEigriidiient tbs Pepr e o Hefen o Ssrvidgs NTH Publication No. 91-
P#ﬁl C}El&l n %cgfhllrﬁ\é%?ag?e) reigr;ggethg Ll&?g&vgl%lﬂgg%lﬁg {ﬁ%es from amino

nven resi
emxtcbﬁ@ﬁiums Huoss fgeCOIR1N arrmrmnuimmsmmm 50 t:ee&ﬁfen@éﬁu and amino
ations _introduced

chf‘gp%wsf%ctorhﬁ’?af@‘éﬁggﬁ Hop g CBmbg ypriakfssgien. the
r?glﬁp%waﬂgbfe'}%%'% %ﬁgﬁ ﬁrom SHAERLR ﬁd%ltw?l‘é‘ 2@?8%4 38ACDR 1, amino acid

I cul ar mut ati ons preferably are
i psusrtanhs G6do sagomgDRAearids@himotacidepasitiomg 8Rds PE fappPBach”

descri hed herein. The.hu ant 10 .have
eact DHeKERREMHRPE  SERHe 1 el Ho e fighs of mino acid
r 964880 ade iBMANBBSAI¥E Edthe BIVRANGH. NBorddXaiPllehedY61 anti-1L-12
resi due which is not encoded by the human gernline
antibody can be mutated from serine (S) to glutamic acid (E) at position 31 of the heavy
chain CDR1 (H31S — E), or glycine (G) can be mutated to tyrosine (Y) at position 94

of the light chain CDR3 (L94G — Y).
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I mmunogl obul i n sequence. The human anti body can have
up to twenty positions replaced with amno acid

WO e@Baigess3 whi ch are not part of the human ger nPCTES2008/000564
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innunoglobulin sequence. In other enbodi ments, up to
ten, to five, up to three or up 15 to two positions
ar er e clewn. hmrnaraalprt@ﬁiﬁ insthdepraaiihasigsthavingegaiable and constant

I

S SR8 b s PSRN 38,85 eshiea
aeabau&ecd (82e &abat, eBaN QI NS&N@RELstoF Brmfmd:flramvnddogiceslnterest
in which CDR sequences derived from the germ.ine of

it weitiana v Penpraisat pbEealth and Buman Refyiees, WHY £ublication No. 91-
9{222% ?’rgh@mrﬁalh%%'ales 0 gﬂ?&tﬁ)ﬂ%%ggﬁﬁxde 2hidd & @pédsﬁﬁg:s not

I nan uman anti bo I nclu uman anti
tdmaddealrtsy hynapgeradine @mrmfasgleﬁullm semtects ¢e. gi, sultattond imtyoduced by
reconbi nant ne such as anti bodi es xrg{ﬁtgssed usi ngor

S,
ef apdayp ﬁb?lFFa?ﬂecgnigp‘PBtgg?r%ﬁﬁls\/@ e O PYaSRALicRatIoN & '4vo):
bnpfeinl thé @@ﬁ&fdn'a%’ aftidlfaP @DRJ1 ﬁ?@&h&'ﬂioh re?&lﬂlﬂ%re introduced

antltg)odles i sol at ed 1proma reconbi nant , i nat ori al
hwnmhahmldmdy nuthgeaesis @pms@crh”b;bslcrfwitm@n i Ah&hemamantibody can
25 from,an ani mal

léava at l%ast:%a ey 1ilf)yﬁ é‘ipl?@dit“%ﬁL%tb%‘H}ng A I'CFIISH,% ¢.g., an activity

%\I o dtiPRIRMe (A€ ishofencolidd bPhe Rurkdn geinliak -
(1992) ucl . Acids Res. 20:6287-6295) or anti bodies

pnmamgbbbulleﬁpq@@seadTh@h@ammtdmdiw@m hresumtp tisptycasdions

genacseb b Al v Bohlies Bk B pBt A or WTTAGH LBAMhAL

rigaiYgiebillin Ruq@nce. ali dthadingtfodhavets iy foab, aipan dive, up to three or up
constant_regions derived from human _germ jne 30

| A @Qﬁl@@gqs e rg]@q@pélﬂ deg p(rgfggeqi@@gpdn‘@nA thesgtre%[pcements are within
{? @93 S%%?(E-Er}{i %%E;gfbeg i B&LE\F geﬁ&s plg%rkg{ tﬂg?é}lﬁ_ﬂb aHun}]an antlbody , as

wadhelféﬁf Vs ﬁ(ﬁSntenNd-ioFi’uﬁhdesattlhmdleBkm \A&ic-lﬁZDR)seqlllemces derlved from
certa| n enbodl nts, wever,, such reconbin

Re epdalineofanat ag]aéwe HNSBEGIES, §1¢ %?%%?Pa%jeﬁ%‘é% %ﬁetléféhed onto
enic 19 WD 2008/ 088823

Weg%%&%ﬁg%ﬁ%?%r human 1 g sequences is used, in

VI VO sBlmaphraserfhe@glelnamtél)mandmtth"tltn@udm hvenaacingibodies that are
uences of the VH and I_f(ggyg sbof ghe recorh‘f gh dies

Bt AN g5 L 9015t by recmbnany mepta U4 45 ANH R

r SlpadsS hind1h PRB AL bxiteddidrand oyliranSRULA @S a HBYcallAldescribed

natural ly exist within the human anti body germine

r pbert i Seetipm [y below),| antibediesisalatedeliners di reeernBinanfog@yeinatorial

UL}%E%{ ?I\C}E’ngws a%ﬁesscrgb app?tg%[:ﬁ Stelat? El’gei g?)r antlbodles isolated

b@érh-anARimalye. |gata€rﬂ01&?dé§ tlbﬂliytranlsgkﬁilMﬂﬁ&uﬁﬁnaﬂﬂrmbmggobhhﬂtgenes (see
is substantially anti bodi es havin

a4 &5 EREAE, laﬁt,uegehw%gfm ﬂéffismﬁ 1BOZP7-6299) 108 amgi%ibes prepared,
SUBLYSY PRy or7BRRGH bE Ty Ul BSprliet BEoh®y sliging of uman

binttuddglebulingens smd&ﬁwestth atheh []NA 23queAcesi Seichtredmbinant human
antjb dy t hat s

cifica hiL-1
| 3ntipo wah@\ewaé f ﬁéﬁt rggl@eﬁ S%rlm é%n?égﬁn.gﬁrmlme
F BRI AR deqitelcOWSee MAILSOYEA ., et al. (1991) Sequences of Proteins of

Immunological Interest, Fifth Edition, U.S. Department of Health and Human Services,
NIH Publication No. 91-3242). In certain embodiments, however, such recombinant

human antibodies are subjected to in vitro mutagenesis (or, when an animal transgenic
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an isolated anti body may be substantially free of
other cellular material and/or chemcals. A

w0 p@asssks zi ng anti body" (or an "anti body thatPCT/US2008/000564
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neutralized hlL-12 activity”) 15 includes an anti body
whose binding to hiL- 12 results in inhibition of the
tfpbhl@garc& sequendey i b;seéfmwm_a sppatigimuagengsipl andghuspthe apeno acid
b| e

uen es (?fl the Q;H chi ¥’L 1%5&' @or ! nfoqﬁﬁﬁﬁég cﬁe Q’g seqyences that,

one or nDre

a@ﬁlle\/ddriy(/ed Stoaadbreldiéd (i Kunfh g@rmlifel V@hand VL sequences may not
phyt ohemaggl utinin blast proliferation in

g1 rélllﬁe%ggwlamﬁh%hwm@mq@%|grsfnél¢rsaree?rtcaseslaw\(OP#myertaln
cermﬂo'a Q)QveQ/ L 'S &eﬁk%b\? nEgoHl@f BreMHEBRult 'oF sehéctive
recep I’'ng assay (see
%mmgmeﬁnempprogamnnbddkmmatlommr/hs&ay of us Pat ent

gc? |1€ | f%&‘rz 8%‘élﬁteges egé&ﬂ Is}g@t géﬁsaéﬁafél“gP&Y ﬁ%r otg%%@{yafree of other

%ﬁﬂ&'&xwha\nng/afff&elﬁ anh%:n\{é cﬁﬁ%’éﬁe %n ARsdldted BRIBYGY that
(see No. 9T4,128). The tefm

saectlﬁvaltwlﬂmdmh]lludjbss sn;bttanmal]ye‘seesafcahtlhedlehélabmw1fr¢glly bind

Hiegrenerhailintol Aot yPoo: B3 hcelisa? pinge noi12 may

AL nﬁﬂedlﬂes]fgom%mér Q?&l@r(qfs@ussuﬂﬁl ALWEF @dthil b&BIBw). Moreover,
pot ency of an antib exa , an anti-hlL- 1

antipdiaigd antiasly Ben b¢ ﬁlgasmtlhllerm Of pthiebéal klarmeaterial and/or
bloIQ% cal activity of hlL-12, e.g. inhibition of PHA
Esl‘ollferation or i nhi bition of receptor binding

i n a hamadutializibg antiB6@P! (OF abl' dh(ﬂllbﬁdy a8 ayuttAieed EHaNPhetivity")
3 of US Patent No. 6,914, 128 30 The phrase "surface

pnelydesranantibady pdoss biafipgde h laﬁsu&tapn phibemablhe brelpgical
?gﬁk gxr{\gcf RIL- ifg}'ﬁg%g tﬁ)gg)ff t }:) rcﬁfa&iv‘?@%?%’l]f 19 can be assessed

1 ons rons’ i n pro
dgnaessuriag ond sr wotdindicatdss oflelihs i bivkdgidak actiaty, elxcamsl ighibition of

usi ng the BIAcore system rmaci a_Bi psens
Uptsan phytobsape sl usiny! lﬁﬁs@a‘el@f\g@yonmy phyighemagg qh%?‘“i’éf‘sm

@ Pagf%ﬁ%ésap 8@4&)@{2 QP/LAR0ROHE regﬁﬁ&r BiRAih RS a h8RAN IL-12 receptor

ent No. 6,914,128 and Jonsson, U.
elilndahg a§sh9 98k Example Bilnﬂerfetdnl-ga.mrﬁa Iridaictién Astysﬁth Pagent No.

y 9];{ 1282)%3‘38%e 131'(11%%&69?5 g‘iﬁg‘f@ﬁ}%lo%gﬂ%i%“’ﬁf%ggﬁ &ssesSed%y‘ one or
JRbRFRByerd- starfél%rcﬁ)n viked %%r) vivd\isshys IBlo¥al@the art (see Example 3 of
198: 268- 277. The term "Koff as used herein, is

i % é’atsteblNDo6 9134 ¢28% 0 t he off rate const ant for
di sso atl on,of. an,an om t £l / y! .
€ teHm 'fl%pr % tlucp v1[185 Fuek es s l%nRQQé £ @Q%ﬁ%@afﬁmty of

conpl ex. i n,

r@fa@mbb@y fdten@nEses Iféht emm@ ASLAGNIDI2 antipady thatibiads to an IL-12
anti body-antigen interaction._ The Ehr ase "nucleic acid

rstigen pdYor the nguaal iZingpeteneafi aasntihedyRipy romply. @pgnEdiL-12
et T R
Dhibition of PHA blast proliferation or inhibition of receptor binding in a human IL-12
receptor binding assay (see Example 3 of US Patent No. 6,914,128).
The phrase "surface plasmon resonance" includes an optical phenomenon that
allows for the analysis of real-time biospecific interactions by detection of alterations in
protein concentrations within a biosensor matrix, for example using the BIAcore system

(Pharmacia Biosensor AB, Uppsala, Sweden and Piscataway, NJ). For further
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The phrase "isol ated nucl eic acid nol ecul e", as used
herein in reference to nucleic acids encoding

w@ndoslogssees or anti body porti ons (e.g., VH VLPCﬂDSEB)p8/000564
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25

that bind hlL-12 including isolated antibodies ),
i ncludes a nucleic acid nol le in which

rdes¢repiangeses &ef@@iﬁ&e%O%HSé’@rqmnghé 9asleBead JQ)‘FSS%ihtU bedy. (1993)
f
SRR, CLf S8, D) RS I miaeaneaesy oo

albhhgsaﬁsBQtehﬁlr (199690 MblRéZognih8aBSABheandlhtrsEeB., Ayl (1991)
naturallégflank t he nucleic acid in human genomc
phl. Biqglkem £1§8:268 an isol ated nucleic acid of

the i nT‘ﬁ’é’]ttehRnKenc%g 'uE‘&i lﬁerel}{ﬂs FEGh&Y QfreRP tc@fl‘lte'o“ﬂ} Ilate éo%stant for

ant i body cont ai° S no ot her sequences encodi ng ot her

2flsdoR iGN DT i &htiBYAN Grddi tHeORMB oMY/ ARtigeh RBMpldx. 12.  The
phrase "isol ated nucleic acid nolecule” 'is also

i nt endBlee eon;"Kal .d aisetlgreine sanisndestiorgfenie dieatissociation constant of
bispeCific @ﬁtibodies such as diabodies in which VH
PArUEul Rt bRdY -@BREH IRt ISPher sequences ot her than

the sequ §§e3"n‘91f;leicha%idjh1%¥k%qié" lJéiedés%m rH&E&QEs and RNA

i ncl udes nucl el c acid nol ecul e capabl
t malesyles.t AnmicleR5acad otobezulenuay bé &ngbrs:lirandediim drhubig-stheded, but

beep linke et vector is a "plasmd", which
rRIFETDlY 5 u@fh%{ﬂn ?C?H’g\[ﬁn e stranded DNA | oop into

whi ch ?@bﬁrh@"’%ol@éﬁ\nu@&g%mrﬁofé@mebfas luk&Bh&ein iARSfERAEE to
type of vector is a viral vector, wherei n addi tiona

DNl e gerdn ercoding amebbdlgaoe@tibndb ppHiong e &) V&b AGaECDR3) that bind

HELP Dot oGRS o RRTRLS SR b v

bagl@tida ke RRnYRENO6EnH 16 dﬂﬂb@d}baﬁirﬁibod& poftiogi aﬂe ﬁ%e of other
replication and epi somal mammal i an vectors).

vexsiestige gequgncesieorodipg anikadiessanealibedy RAtPRY 'él?t iélaﬁ apagens other
BB EH BB RISl Top g0

r b DA alThing fov dxmiphes an mwteQEMﬂe acidrfelny/svention encoding a
certain vectors are ca% | e of dire

eYbIrrgg@p&f] agfnyy dheld at oRaing ag Q gquences encoding other VH
:gé{( §¥lpag rﬁloagi%gé’ns StBerRACTT - tlf‘eﬁ“h@?ﬁra@@ei‘sé‘l‘aiewﬂu)élelc acid molecule"
| i fked. Such vectors are referred herei n as

" isetsoribiendat toe’nq:iuéesanonnaze cncmdsﬂg bigaleat, bisipgsific antibodies, such as

"ex SSIO I n general resslon v rs

ofiagadies pyifh H SALHLY hardofhperiaing Slafgée%‘iea"%%% B Rt the

tgﬁu&gkgbpﬁwcﬁm@ggids In the present specification,
pl'asm d" and "vector" nmay be used 5 interchangeably

as t heTm s "tedtertingudesst nustrieraeitlynalsade ¢analieotf transporting

nt.i S & nt.en [+ "
R R o whio it REBR filea? K GRESEdfer 108 ifdEmiar,
vaﬁicﬁ r&fefsStoG circiRP db Gt s@inddd TRCA mi@p freed Wh‘i/dhradﬁiﬁ&mal DNA
adenovi ruses and adeno-associ ated Vviruses),

swgrenisquayg begated uAaethenype ‘Ffitéeciﬁerééé’“‘ai zé%%wmwn additional
h ( ! c |

s Sabbey By B TR PR B SRt L8 A6 ol
bﬁ&ﬂndﬂ%dsﬁdpll@@don it a abswkl ifte whictethet aadintrbtiadedqa.gh bacterial

terms are intended to. ref ly h I
sYAstd paY:iglg B b@g‘tterlgloor?gﬁié of reerpllgatl)t}onoar;ld eplis%n}al ?n nr‘iztil%a%uve%trors) Other

vectors (e.g., non-episomal mammalian vectors) can be integrated into the genome of a
host cell upon introduction into the host cell, and thereby are replicated along with the

host genome. Moreover, certain vectors are capable of directing the expression of genes
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progeny of such a cell. Because certain nodifications
may occur in succeeding generations due to either

woraoanssses or envi ronnental influences, such prPgEOF208§00564
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not, in fact, be identical to the parent cell, but
are still |ncI uded within the scope of the term 15
tn adichcibey aregeperaivglyhlrkeidn Suth seeters gre fediTadiogrein as
ld "
g rcgng%]garrl%exce%l&p %E‘%‘E oﬁ-gmgrﬂg eegf)%rssqgﬁpigdtm )briﬁ (ﬁ%ﬁeral

RRpidssion vediersagiutilifhia reb@mnpigastdDN Alechmiqoy (am:ioﬂt)@n in the form of
addi n substituting or deleting an amino acid at one
dHasmde laghs praseat speqrﬁeataﬂﬁlan@}ésr&lé "YReh L By bestsag

KE@M%E&%@!}{ al'iflé Bla%fﬁq’&ls‘f’}ﬁe % ) es a Fﬁéédsfon%oof_ tor. However,

rase ositron am no acl
phsutvlermomfs ihtenddtetoGChRide suchRPhey forGRRY expraskien veatwys, such as viral

chai n arlabereg or the. li ht chai n variabl e .
PGB et » eRACAI s Rty B eSS ho e et gnd e prsociated

ﬂﬁihgest)h@hlcﬁ%t\@%ﬁw%%t fifRtibks. one of the twenty-six
known “ant i body-antigen structures. If a CDR am no acid

i n anyThef phrase "26conknoamt hestl ogB (g tsimaply (hest cefl") includes a cell into

aﬁlﬁifg()dgégﬁﬁ% '«gﬁgrﬁr%gﬁ?f?ﬁg&%%ﬁé gé{ 12,&10?80% ét%vugd Ee iflderstood

GREREH (PRSlakd Rfende@ RS RE:r r@@@hltglt@ﬂ& P Eula subje@hedll but to the
probability of being occupied an am no acid which

coagetofsneh geﬁll + Begruso nertae@ momftcap@@s mab Ageur in succeeding

E%Fe}ff:%l 1ﬁ£s %‘heato %pr%tgagg %aﬁ “0 e%t T Man ?%sté 'rs]ﬁ’&nﬂﬁ} béfy may not,
dhgadtEhe idbatcad td)ﬂqetdaﬁbm?ﬁelﬁﬁihua‘e LSt‘lHS‘mc(ladedlwnlﬁn%e sddps bf the term

preferably a contact position is a CDR position which
chastzieHs agusedierinaci d t hat 30 contacts antigen in

great efy, e{t!gﬂ'ﬂ thodi r{él fusEd Tliﬂ‘éﬁl [SfitehddPid refe-m@ ch&igMg one or

"hyper nut at'1 on po I'ncludés an am no aci

rIﬁSllefhmﬁnb leids ﬂcﬂmmnesodlpmn ztntl(gan-lbmdhrigepcﬁﬁﬁﬁs th@hﬂﬂ 6he change can
region of the heavy %SP' .variabl e reégl on or
|l?eqn9d'¢q¢ém ‘c\ﬁémga@?l@“%@ig&ﬁ ting a3 AFHHRAC Ahee ‘?rsmOfe positions.

r
SPUEVABRED R AR AR R e

hyper nibaphrase 'btoniangposmm"vmclade‘smmanyncpra@g pasition offin the CDRI,
t@ﬁ&gn Cﬂ:&gi Pﬁﬂ}eé}e?ghgﬁq?ﬁg%n esreg,, gﬁ%b%@ttc\{llalfno\garlable region of

PirCRRBLHY Wh?csh Qocéupied By abainoAR Y &Bﬁé&ﬁadtd‘l@{tl geRén one of the
resi due wll undeu?o somatic hypernutation during

in
vivetyas$ik |knpw;a antibedyaantigen sfruethess ol o G ymine agid dnppy pethe 26

V\gfsgo \Z ns?xélﬁgxé%s (Eafl albtlb%ggratntlg%& %nq%l%{]és o at%{setge 5@@%% then that

%ﬁoﬁbﬂtﬁan%%nﬁd@md & ot cuphwshtatbHositéorg. Corft5cttp051t10ns have a
about 30% The term "preferred sel ective, nutagenesi

pugheripspbabilify|of denenscupirh By a8 paring ad which qeafact antigen than non-
o (0]
OGS YRR 81§ by R on SREIR R LA v

vahinahkrl theglcxmmcmmllgeﬁ angieatec thas 3ddtbel26 strnhx&ulbo(lhl 1a5 %). Most
10 contact and a per my i on p05| t| on. Theﬁghrase

"gfesrlly %Oﬁ‘iﬂ%lgqéﬁé’é’i ig aL IR paRfion Wi TR 3sfd that
| (R dHligen in greater than 8 of the 25 structures (>32%).

The term "hypermutation position" includes an amino acid residue that occupies
position in the CDR1, CDR2 or CDR3 region of the heavy chain variable region or the

light chain variable region of an antibody that is considered to have a high frequency or
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the activity of an antibody by selecting and
individually nutating COR am no acids at at | east one

w@r@Bosssesl sel ective nutagenesi s position, PCT/US2008/000564
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hypernutatlon and/or contact position. A
"selectively nutated" human antibody is an anti bod
Vitipability fornsamatis memuta&l%ﬁuratg iy ‘Msa fiingy, rrsaélrréa%af the antibody.

u%glg fr%%§€i§}0§ %& é}/og)a ﬁ)‘%@Sﬁl' agzlg r%%ﬁonl' ﬁhcfhﬂﬁg l’ﬁ%[]uenmes or

e ec Ive nu esi s approac
i proeatiikestod af pVvibdet 40%ehdrad thdt theresidee evill uatdrgo somatic

nmut ati ng . sel e¢cted i ndiyi dual am. no idres d
e ERR RN i v LF BT MG R a0 M Rali FObarl Al be

r j M

APPSRy 5 o RSO b o
riagémion( igr, Sitoabowr3 OP/efeg s e dbouns5%0e.£1 15 t@aband0%3,

respe ues

be. ool Lo BEMY Pt kP AR DR HJGHES B o acid

RRSiiLd #aBoc ?féts %%si@l%ﬁ'lﬁ HRNSDR 1 0CDR2RSTTWR 3o of the heavy chain
positions. ndi vi d am no acids are sel ected based

ovarighleiregipoor thedight nhalh eatiphjpregion whiohycag tgicansidered to be both a
variable, r |l d be understood that a

hﬁpﬁéqpﬁﬁ?dataqg'ﬁe%‘g?tf?no%o%é% al so be a contact

POSi i Db pHrseReRBMDAM TRBEResIsPPERLET ncURlesTd nfgiariaslimproving
atg proach |s a "targeted 25 approach". The |an
a

ﬂ@e‘tlé’dOfa@mn@h@W by seleciingrmaddndiyidualy muatinertpReniap acids at at

ST MR T i
V;afsitﬁm e refictiNelymiitard CRiRhan GRIRDAYris ﬁiDE&lbﬁdthIGclh cgiteins a

chai n variabl e region of an antlbod in at
nxaﬁwapn a2 Rosition sREUHPIIREE S B e TRHESs P GRBRRc I In another

difnefit H%rsg?etcﬁge? H’%gc{gigﬁ%iﬂsw g%‘ﬂcﬁh? int&ld@H Re PhoRde a method of

tar get eg approac am no acid residues
i prefmsrmadyIrmnatgrgasmtealriadiva’ngéaramofmd meidacs intbe CDR1, CDR2 or

ti i ncl udi ng .grooups | (i ncludi and, .H3 .
n&b?@ | ]EFdh??dy algﬁ’gn%ilf gg.‘an (l{elrelfl?iﬁecrllﬂlg }-hé anﬁi_g—Baﬁ%pectlvely) or
"ﬁ-lk CDORE @HRYRS dmlj‘&f the $ibBCcHath Pdrfldle REioRI(BERIMARELreferred to as

for tardgeting. In the " - W se targeted approach",

i htilva, dodL3arespestiaclyliof esantihedyi Amiapridursiducsnrey be elected from

3.0 2008/ 08882 PCT/ US2008/.0005
S@F% Fi\fglzeﬁmfealpl gllggnws pr?st H)éls (i,oaag%,cp ?sm?nesf g)g‘gxéeg-h}u(t)artlon positions.

t RdBSQidl dmidso Ald S¥Seledidd bhsdd onHBeir b&smbﬂuﬁthd ligRt orMeavy chain
selected anmino acid residue is mutated, e.g., .to at

| eaiablet iggionoltishould e nadersiogd st iadiyegtmapr: PRsitigr cagralso be a
d e({n%acﬁpgy { glll Ag}nelm\%}[n@&ﬁm@rqlt Itﬁ/eI sIeYegﬁg% B%@a({g%ﬂglpﬁq%oacﬁsis a "targeted

nmeasure ange 1n
bapidédet " sPRE Idnigaagdey harbétedapyroath tib énténdedtto hmxﬂl;de cameithod of

neutral | zat t f.th tib
LSS50 TEWAHYS et SRR sl e B D SRl CDR2 or
CapRag, ?@ge rchﬁltﬁevaﬂ%l'e%%@fi 89 the?d®DRIYCBRbI &@YR3 of the light

derive romany source in I ng phage displ ay,
t ¢leaivs garivbde wgtmaifsanvantlbodwnm]tat@@d menndr] @, géaesip-wise targeted

human tih es.isolated fro
BT 1y G DRe s SEed aPP g HE e < CEgie Bise frggted approach”,
USRI @dhl %Hﬁl'l@&’cqﬂ ?e%ldﬁék ﬁhpzﬁﬁ@ulﬁpérohﬁs Q{éttéﬂg'bté@ %If 4édchi®€ mutations

using 10 phage di splay technology. It shoul
umgbdsiggrduphbtincnding ddiand HY)oth (tnejuding,He @nd |Lr1é pudi1hgincluding

gg?ﬁ{'ﬁi ggiggweg’g’ 3}'}3’% r11s|te(::d n orH,a & oF prf:fterencéI %Qarggt?'ng In the "CDR-

wise targeted approach"”, individual amino acid residues in particular CDRs are targeted
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anti bodi es isolated fromhuman B-cells can be subject
to backnutation prior to or after the selective

wonoansssesi s approach. The term "activity enhaPCi/ng2008/000564

10

15

20

25

30

am no acid residue" includes an am no acid residue 15

whi ch i nproves the activity of the aptibody. 1t should
Her spirsdive myBetiansavith the oadariof prefereaemign &r&@tlrt&ﬁSrfe“%F gH3, L3,

r}%l q“%l?l)ﬁ IFZe ﬁecfel&@edaz{ﬂn%; a@ﬁl’ rgsﬁl‘fegisqﬁ'@tat%td é‘g to at least two
préferre e I ve ~nutagenesi s position,
nﬁlsertamno acid resxqu@earrdxhabffea of dsd huationod tl_’lé amiletgrof the antibody

nore than one activity enhancing am np. acid residue, . .
dafctEEMIBEds RHVINY HPFASBIFE 28/ hgh indegeinding Saew?lm@fﬁmw of the
CHEBANS 1A oPALAPIRAch b&EA thasrttwtay RhGUTH BE uAGérhood that the

re3|d é at 20 1 nproves t bi ndi n
spleciifé mmtaggéaésﬁs atpptrgacbfcaanbe amd ﬂoody: ommlzamnﬂ aly antibody

man | L-12 t o human
v TG ET o5 DA G PReRLAPar dLB P apgrals With hifan 1gG
| haNAEerde’, huMrdr4lRiRAie Molle @b PSRRI @treferably, the selective
ihproves the neutralization potency of an antibod
frontageresis|approaple ishused on lantibe %ﬁrWhlbg dgn afi keroptimmized ggther using

tig‘ag‘gg‘]SL@Ph%%ﬁ hfo { _e% nh%tﬁg ii gﬁ%“ﬁ%% gic’a?ggthlze ot es%rom%n? 'SSurce

ﬂﬂélhdllnb'plaage @idpliay) tkarﬁéerﬂ@bmlh&%/\)mh Budahi llw%eﬁnhne genes, human
t her apeuti c obj ective the treatnent of

renéig f:msslam einthuanan B-v%és qaarhegublseiediackmytatipp grior to or after
[ | , and "bi weekly
g%f%EQVE ,§S%pﬁgﬁgphereln refer to the tine
cour SeT lﬁh‘teﬁd ﬁhcﬂl\ﬁtty&fnhml@plﬂg suhstaitesidpe’ 'gncludaman amino acid residue
anti-lL-12, anti-IL-23 anti body) to ct t
aehick yBPRVERBCASHYILY ef B Jaeté\?q gt %tw@shé Jerytped thaphe activity

COMhTEng SmMeBIYd %sfb%% Wg&l@@% amiddCacil Y@ﬁllﬁE Yt ABRIfESed selective

regimen 1s not 1nten I ncl ude a weekly dosi ng
rnagtagmms Rrosftienatinggct phetienws adnypermgataenpesi tsgneanslgl further, more

19.days, nore preferabl every 11-17 days
SbEh oy ehbingrg smBpary actscR g dreseti AEEERe or more
pepRer abl a)(:twﬁ%@ﬁ%aili@mg @Aino 3c4d y@lcﬁféqgélg&g @43mino a01d residue that
PCT/ US2008/ 000564 The term "conbi nation”™ as in
phmases the binding S@g@ﬁplty/ﬁffmtwmfﬁatanbbp% for %aw&fmﬂl -human IL-12

AEBh PGS MR AR P BLNRD efarfihidnihg BB B B¢t aso

SSO

| inteRA&d ?@ﬁﬂcl‘uﬁe hﬁ' amIRRiP F@[diﬁ&l@dﬂlmﬁﬁidey tfﬁ:&ib@iﬂbﬁﬂtﬁm potency of an
carrier, or admnistration of a first agent, fol

tantibhdy, Secerrnnigdhe human B.-4@ gnhbedyrwhich hnlbblt% h‘@n%gorli%l
agent ’Tlge el'r%mﬁgmg ” talé] %st' %186&%%11& %tgg rﬁ§t§zﬂ on of a substance

i nvent10on erefadre, I nat

t(ag apeuti-IC.-12, @atifmen3 aﬂd)odp)ttbla@hiewea thth;mumambmtlca(e g, the
conp03|t|ons The term "concomtant” as in the phrase

%%WB@Rﬂ#Eh@“?ﬂ%F%%%ﬁ??é treatment” includes

adm ni ee{ehﬂg“ﬁ%e@ﬂ?%sing rkfmeR? e%‘?\p&ﬁdﬁﬁoﬁnge,%@ dhiweekly

agent . concom tant 10 efapeutic treatnmen met hod

[ adrﬂuurieratmét hods:di hereih; neferttmmeftlmestqursee@ﬁnwmntsmrm a qubstance

t %Irt I onal ?f n Snlil%ﬁ %rgtq% m tgi ag%l _]eCEij Achieve @ tm:rapeutlc objective,
wherein the time course is every other week (eow). The biweekly dosing regimen is not
intended to include a weekly dosing regimen. Preferably, the substance is administered

every 9-19 days, more preferably, every 11-17 days, even more preferably, every 13-15

days, and most preferably, every 14 days.
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i ncl udes nethods in which the first or additiona
agents are admnistered in the presence of a second

w@erooamskises onal agents, wherein the second or apdi/UBZN&D00564

10
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25
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agents, for exanple, may have been previously
adm ni stered. A concom tant therapeutlc treat ment
net hodThesterray corabiarbenit asdn sheaphrajes@ fyt agient iwrcombination with a

ag%é&{ds%geﬁp’rmglﬁﬁgg%o a n?l%‘r:s dﬂﬁ&? bf gﬁ}ést @g{gt %8 t'cl%l::%ontdodg@nt which for

aaskmripllémey bt dw&dﬂ@e@ Ub]n&ﬁ‘hm&bd&ﬁ amghmea;gemhac@mdall)h@cceptable

adm ni stering steps.my be exe uteg at the sane tine,

SR Pl gﬂmlnastrga%of 1 fiFré 283Y taflowed by e ¢ agegh Aong

aaglrﬁlnfstrgﬁ&'%f i) @Ehtong%@é’maféﬂb%e ?lthﬁﬂﬁs?‘él%ént affhe gfetsgﬁt invention,
nistratron int resence o e se

(thedfael, dhclhdesahetagémﬁgomb'ma;lomdhmp@ﬁlcatmatmm asd lepmbination

qg%ﬁge the sanme entity (e.g., human). The term
ROPHIFYISORREFERY>, as used herein, refers to the

adm ni gid @krh ®BoRomita® Afin W&rﬁﬁefcaﬂﬁﬂﬁﬂt&n Mﬁfe@fi@ @&atment”
e.g., an an anti-IL-12, anti-1L-23 anti body

ainolutex achimmgsxerl‘r'igemcagh@trm dlnmg(esgncmf/ ajgecoad ragﬁrllts tAee@iomitant
gn com t or.to

(ARt Tt dpe B gl pinoch 3 YA RS second. hird,or

addditREY agedts abb @olaBiistéted. A8oritdRfitahethetapeitef @E8mbm Method also
packaged product conprising conmponents with which to

a}dﬂhudf:%méﬁhOdh@ which IheLﬁIEQOT aditiona] agentsaie pR@steredin ghe presence
ﬁr}\e/ent | od; o1 it %%P 5%‘?‘1@ re‘%‘n hle s%goﬁdedr%hggltoqblsagegﬁhfor example,

era

hahylBatd et GROQGEN Sldﬁhﬁmﬁtbﬂ:dk IA: conkoeifanxtherapentiid @éam@ent method
is affixed with a, | abel or a Food and Drug

ABR he §¥qcafqdoﬁtﬁpawpﬁe&vélyffffﬁ6& SIF., Fhexagale.one 2 Maepdminister
ht8| j}g %ﬂ?g?g @Iﬁtaﬁ Q ey tgréquhl?@r & t‘ﬁe su gect a second

pre con alne I'n plasti yet hyl en

pagley Bﬂ@;ﬂeea’dannstdnmge@s nmy berexpyltediat t\hes&at gimeThenearly the same
vessel s

an be ca -t bot t | The Kit
35 arat Atre Free dore ten Srstagnrniped SidingTa fbn e after

e R

aarel te sujedenhyi be thasaheentitgt(agl, humanhe f ol | owi ng

subsec bgdles

5 This%b%%@ﬂtFgwgﬁgge?ﬁgguﬁ%tﬁﬂﬁg Eﬂ&‘ gg??&%%%%?ﬁ%aUOHOf
U6 HbidBRerapdutieedb&ances, W g adrt a@&ﬁr-l]l—ﬂgl 419i- 1008 i tiody and
thereof, that bind to human 1 L- 12 for the treatnent

ofnothes drugasThe otireredrigisemey be adminjsiered] coneem it vt PEREO or

PRS L 8 Wil St Bt R dn ANIPOLY anttfl] O Qg 001 P
used i Thé feem "knv emusameeaﬁ@raféemupaatagcd paidiubastomprlr@ng

human anti-hlL- 12 anti bodi e one _enhod
t SRENRARENIS SWh Whish to AdmastFTibe ﬁfﬂiléh s aRtirdL ot %gﬁay of the

’AlﬁvFrﬁzoﬁufr?g %@%ﬁg%gﬁi ﬁgﬁ%ﬁ%tte@ Itl%g):deﬁzﬁi klt/'\ﬁ'-lggé(}%l?lz_cég\?rises a box or

acnﬂltdlb.erZBat Holdsltha dsmpmtdmtsgcﬁfe;hd: kaf Thabby ot conthipepid@ffixed with a
I%Be noirta Fco%mg Dtr?lg k./)koc}nglmlstLr_ation approved protocol. The box or container holds
components of the invention which are preferably contained within plastic,
polyethylene, polypropylene, ethylene, or propylene vessels. The vessels can be capped-
tubes or bottles. The kit can also include instructions for administering an anti-1L-12,

anti-IL-23 antibody.
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12 and IL-23, validated targets in the treatnent of
psoriasis (Ps). Antibodies that bind to human |L-12

W@ 208l08883&| ect ed, for exanple, by screening 1BCDNE2008/000564

10

15

20

25

nore human VL and VH cDNA [ibraries with hlL-12, such

as by phage display techniques as _described in_ . )

Exanpl %ar10tt§fasmstmt¥téﬁtanatwl@s?@m,sqﬂ@d iséyrghen dpigil op the following
. and VH cDNA libraries initially identified a

E§E§QEO¥# anti-I1L-12 anti bodi es of which one

anti body, referred to herein as "Joe 9" (or "Joe 9

wldtype"), was selected for further devel opnent. Joe

i s AWBRRANEPCICS gl Sind ARIMAN Berggn | L- 12 ant i body
(e_ g., . - . i . . .
For Vspiis FRelfhy pENER Tiichy by SEmpbrhi o BobEfhlln anivodies,

afrfantig¢nybimflintghprianes tBemof, itheo indiasumapribviddfobyhe treatment of

conduct i nmut agenesi s pof, the heavy.,and Light. chain .
sREESiS R PR rLAT o e gt MEgR 28 EO BRIy Hiing an antibody
V@hicRBlrRls b8 12052 hiPIL 98T BreferdblySthedfichABhEBSHes @R in the
further mutated, |eading to nunérous additiona

anvéntiohlare combinabb dieetsaliinghhumarr anishl.-42 antthadyesf or

hl L- see Exanple.1l, table 2.(see.Appendix, A 2 f
s paiBAvERBion o0, poaniRih g LERRIARRRRN uRantofranT-s7s
Fs@UUS PatenfND. 601435282t £BT-87M0s a fullBurbZBantiolly aB&inS interleukin
anti bodi es, the human anti-hlL-12 anti body referred to

hier @1 228ndvHl1-23 gl hinds tvrith grgataafBnign iof the RAP SibrsviRparraan to both IL-

[ i ndi i 0 : : x 10-4
sg%55§&’2%é%&@%g%%¥$éirﬁ¢iE%gﬁ%%ggg “ﬁggyggﬁécted for

f ur t heAnwddidyi thit bind to irhan[1bY2 3éh benshilactetl) dbd example, by screening
mut ati ng specific am no acids residue mﬁ%hin t he )
ey e LTGRO Io MR N H GoRed Toraiestita BlL 42 wh av, ¥ Plpe display

Y61 were selected.for site- Lfic tati .
(SRS 98 et e ESrEP T A Ry BB o 3 Sefesdne of human
anr dnd 85 SO AOGERYE REtAlyRHEETddarsesieb 84t E -12 antibodies of which
nmut'agenési s position, contact and/or a hypernutation

P&l dntibody, AefettBdrey Nerdih dsh@oe?® (OO" RROBWNS 8323), was selected for
PCT/ US2008/ 000564 substijtutions at .sel ected Positions
i furtheredeneloppean doeigne relaty ¢y dpmatiinitysHunan iinl2 prhpdyde g, a

_2H. of S Pat. . | ef. .
2t TS S Pl R Mg
k%%ﬁ%‘%ﬁﬂth%qo 9raﬁ{i90(§lzw§5691ﬁ)r6@éc§ls& E&fdﬁﬁt’it?mhfbg@ﬁesis of t{lg heavy and

Abbott Laboratories), resulted froma Gy
Tyght shibs tGDRRY j podating e panel of 1ight a0 hehwy Chayhvasabdé sggions that were

GDR2 of Y6 nd to Tyr,suybstitution at... .
soured e gatchpd g T Gt SHReb aeihs Bigitigpal and-hiL-12
B0 &1 S WRIRG Rcrahded @It SfophIlt-Ne (feaRandiél 1 | thBIRD Gk Ppendix A)
variabl e regions of a panel of anti-IL-12 antibodies

uefddS Patentddo] M9 thi2%and ba sequents alégngeenis efiigwies dAnP|af US Patent

type 5, are shown in Figures 1 A-113 of US
ﬁﬁgé%éﬁﬁé£86,914,128. These sequence 10 al i gnnents

al | owedf fheke arfiboditenthe humah ianfi-hof - 1QcmsiBod UL fartgue heasn as Y61
for preferred heavy and |ight chain variable regions
odemamsiritod astgnoficanh amproyementon birshng affinity ¢ 8- 2 Kofeef about 2 x 104
wel | as consensus sequences for the

aort)- T Yohentiihhleddeanfipady waesdeqted focr:?uRr:t%}’ler%fo?r%fy r?lgglration by
individually mutating specific amino acids residues within the heavy and light chain
CDRs . Amino acids residues of Y61 were selected for site-specific mutation (selective
mutagenesis approach) based on the amino acid residue occupying a preferred selective

mutagenesis position, contact and/or a hypermutation position. A summary of the

26



J695. Moreover, the Y61 nutagenesis anal ysis
sunmari zed in Figures 2A-2H allowed for the

w0 d@asdserat i on of consensus sequences for heaRgT/aRZN08/000564

10

20

light chain variable regions 15 that bind hlL-12, as
wel | . as consensus sequences for ) - . an )
coRstithfiens at selgeted ppsitonsyp thg;eavy ﬁ@ggcgﬁﬁ@m B%St {§ shgyy in

t h
yggsreﬁag%ﬂgg%pgfgﬁﬁﬁﬂggg e)afvawz?Z%p@gﬁég%&mﬁa&mmralmng

cﬂmabamt eff the imeatioRrrefeered _etdherﬁhR;s PP gaisb Mifersaboen Ad3T-874
ASHOT £ BOroEy oSh e NP DY e SR HEO e Lapaliog 50 of th ligh
%%ghhe@ﬁﬁz LS N%nd %r@lKICEWPEﬁ%EQm%Q aPBbGMbn PFEY {h(%:l)}%hlt_éham

ANTI BODY REG ON S N 1" Consensus
(GDE§ GBBLHY) - D-(N/T/Y) Joe 9 to J695 2 Consensus

( s/ G %g r{(y ¥ T%v]segu{e D{ngl S/ }ng tla eieg)v?' (atg -Hgg?%am variable regions of

(dpaneMTdnta) FL( V2 bAtiddMids)uséd feome %\&Hﬁo% the lineage from Joe 9 wild
F-1-RY-DDGS-NK-Y-Y-A-D S Joe to J695 V-K-
wpsen$as, aprhewn (iF 1@:@1@5}@)&@@ Rytemt o9, 9%}3289 T}@se sequence

ReRreas s AL R obt el 3ghngls ol e prtfared heavy

CRAgRRs tisifVRidble fep :ioTl)s-o(EaﬁﬁISoﬂ)les(d:R/tﬁé inSeitidn thaokin hilo-12, as well
1695 (G V)- (S A)

T/ D) - V- 7 Consensus_VH
(48@pnsevw55~°équ@wéég ré%c Cégl%?o a&é@%’eq@féﬂ@émeage from Joe 9 to

ltjg§§'6 re(?\/egq';@ US| qﬁutygexs%g gl al%‘ls §l§rﬂHﬁ%%%! Lrgﬁgureg 9&-PH allowed

sequence i st sens
Hof fHe\z’déﬂtiﬂ)ca(lﬁﬁ 3} con¥éisut seqhe8&es (fot Hdavy Rhdl JighOiB)n variable regions
gh\v I%IynA(é bﬁs} (Bl A conaheas Seduences for the CDR3, CDR2, and CDRI that
bind hIL-12 on the lineage from Y61 to J695 that encompasses sequences with
modifications from Y61 yet that retain good hIL-12 binding characteristics. Preferred
CDR, VH and VL sequences of the invention (including consensus sequences) as

identified by sequence identifiers in the attached Sequence Listing, are summarized

below.
SEQ ID ANTIBODY REGION SEQUENCE
NO: CHAIN
1 Consensus CDR H3 (H/S) -G-S- (H/Y) -D- (N/T/Y)
Joe 9 to J695
2 Consensus CDR L3 Q- (S/T)-Y-(D/E) - (S/R/K) -
Joe 9 to J695 (s/G/Y)-(L/F/T/S) -
(R/S/T/W/H) -(G/P) - (S/T/A/L) -
(R/S/M/T/L) -(V/1I/T/M/L)
3 Consensus CDR H2 F-I-R-Y-D-G-S-N-K-Y-Y-A-D-S-
Joe 9 to J695 V-K-G
4 Consensus CDR L2 (G/Y)-N-(D/S) - (Q/N) -R-P-8
Joe 9 to J695
5 Consensus CDR H1 F-T-F-S-(S/E)-Y-G-M-H
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Y61 to J695 (GD QL/F/RHNY)-T-H P-A

L-L 11

Consensus CDR H2 (F/T/IY)-1-(RA-Y-(DS/E/A Y61l to
WA eO8/0888R) - S- (Xaa) - K- (Y/ E)-Y-A-D- S-V-K-G 12PCT/US2008/000564
ConsensusCDRLZ(G/Y/S/T/N/Q) NDQRP-S Y6l to

695 13 Consensus CDR Hl FE-T-E-(Xaa)-(Xaa)-(Y/H)- Y61
o 1695 | (FMAFRE > MH 14 Consensug CDR L1
FGdE RIS NEdn-sE‘nsu%l o J68Br (LY U RINSDL)FG-(BY N-I(R/S) -S-N-I-
T/ Y/D/H/F/ Consensus VH (f IGI VH.seaueng )
dee Y6] IO j’6§% sequence l'i sting) J.g 6o)nswes?13ﬁ_(%o Py - (/0 -v
full VL sequence see Y61 to J695 |s&gdence |isting)
A —YET PRt Cohse = B-N-187r61TCOR13 (full VH sequence; see
QS -DR-G"’:F‘#‘?A-L-L 19 Y61 CDR|H2 o
F-1-R Y{DI® S Ko IKIORSY{A-D-S- V-K-G 20 Y61 €PRepge listing)
GN-POR P serdusr6T TOOR Hiy=T-F 5 S VrdaTi i ééqdé}ﬂce; see
DR L1 $ GGR S NI-GS-NT-V-K 23 Y61 VH (full
gequence; 732€ t8etfifénge |isting) 28|WO 200%‘7%‘888?3115““9’
PCT4IS2Q087 &Hdehdus 24| Y01 Wb (Ul I YL SEUUENELI/CIEF- (S/T) -
gequence |isting 251J695 CDR H3 HHG S-H D N 26 J695
CDR L3 @ S'% BORISPST-HE P-A-L-L 27 ]695 COR/FR//R/1)-(D/S)-
F-1-R-Y4D-G S-N-K-Y-Y4A-D-S- V-K-G 28 J6950:0BRAYP/S/F/W/H)
_NeDOIR-P-S 29 1698 CDR.H1 F-T-FlS-S-Y-G-MH
10 © Consensus CDR L3 = T QTs-¥-(D/S) - (Xaa) -
Y61 to J695 {(¢/D/Q/L/F/R/H/N/Y) -T-H-P-A-
L-L
11 Consensus CDR H2 (F/T/Y)-I-(R/A)-Y-(D/S/E/A)-
Y61 to J695 (G/R) -S- (Xaa) -K- (Y/E) -Y-A-D-
S-V-K-G
12 Consensus CDR L2 (G/Y/S/T/N/Q) -N-D-Q-R-P-S
Y61 to J695
13 Consensus CDR H1 F-T-F- (Xaa) - (Xaa) - (Y/H) -
Y61 to J695 (G/M/A/N/S) -M-H
14 Consensus CDR L1 S-G-G-R-S-N-I-G-
Y61 to J695 (8/C/R/N/D/T) - (N/M/I) -
(T/Y/D/H/K/P) -V-K
15 Consensus VH (full VH sequence; see
Y61 to J695 sequence listing)
16 Consensus VL (full VL. sequence; see
Y61l to J695 sequence listing)
17 Y61 CDR H3 H-G-S-H-D-N
18 Y61 CDR L3 Q-S-Y-D-R-G-T-H-P-A-L-L
19 Y61 CDR H2 F-1-R-Y-D-G-S-N-K-Y-Y-A-D-S-
V-K-G
20 Y61 CDR L2 G-N-D-Q-R-P-S
21 Y61 CDR H1 F-T-F-S-S-Y-G-M-H
22 Y61 CDR L1 S-G-G-R-S-N-I-G-S-N-T-V-K
23 Y61 VH (full VH sequence; see
sequence listing)
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(full

VH sequence,;
W@ RaoBloss8R3 sequence;
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sequence listing) 32 J695 VL
sequence |isting)
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ar whi ch

i nhibits phyt

prolifer

, as det%ermingd by sUrface pl asnbiflftelbrigieelce: see

ohemaggl utinin 15 bl a&fuence 1isting)
ation in an in vitro phytohemagglutinin blast

proliferation assay (PHA assay) with an 1C50 of 1 x
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human

o . L
ARG Be el ford O SRR DN o

41557

t fageRHally Chesoetiad E6y Surite PLon Iésohdncevdralysi tK@kfermine the Ky

rate constant of 1 x 10-2 s-1 or

| ess,

or inhibits

Pt O haeeg A striesiofi ablibesties wperolprddeiced having n Kagpy riate withinghe range

PHA assay with an IC50 of 1 x 10'7 Mor |ess.
26 aboet @i sddoehbadi x2HPsy !, ahe nige praferdblyaierr pLabor

anti body, or an antigen-bindin

In nore
1x104s!to

29 WO 2008/ 088823

PCT/108200®7 lesso Featibodiss tesn alsp ehasagterigrdsig gér afadhgir apylity to inhibit

DRl e (6L s

cr%ed]irl

)Ext]agfp%e $o£US Patent

ni n bl as

Kol 6.9 Br, 828.ON skfiesadt dnfibvdits WelhhodsedhavinigandC s, VabOin the range

of 1 x 10-8 M or

| ess.

In nore preferred enbodi nen
t dfeabiosol at0eMHambout] Iix102! Mamdrdprbferably abaut 1x10-19M
ﬁntigen-binding portion thereof,

G¥an IL- 12 with a 5 Koff

ts,
to 1x10-1' M or

di ssoci ates from
rate constant of 1 x 10-4

s-1 or Ab&t8ingt, i Bk Ripké&t, YA RAEER Ged widdsthethbiig&id compositions for
proliferation’in an in vitro PHA assay with an | C50 of
Jusingl @ oletagrhuneansantibadyer @ntiganehiadingdostigfoidictashithat binds to

FATELY
R bl

d 1 | L=
3 G5 ATt Gk i
f
AR oG

12 .anti

RN
Ean n%fi%rl'li

ut'i ni n

néﬁ%b]rg PRy®hémagglutinin

a

plastipkelifetation in an anvitd phiytachemBgHutismahlassiptdlifaration assay (PHA

assay) with an ICsy of 1 x 10°6 M or less. In preferred embodiments, the isolated human

IL-12 antibody, or an antigen-binding portion thereof, dissociates from human IL-12

with a K¢ rate constant of 1 x 10-2 s! or less, or inhibits phytohemagglutinin blast

proliferation in an in vitro PHA assay with an ICsq of 1 x 107 M or less. In more

preferred embodiments, the isolated human IL-12 antibody, or an antigen-binding
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10 1C50 of 1 x 10-10 Mor less. In even nore preferred
enbodi nents, the isolated human |1L-12 anti body, or an

w@rasgess2bi ndi ng portion thereof, dissociates PCDIE2008/000564
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human IL-12 wth a Koff rate constant of 1 x 10-5 s-1

or less, or inhibits phytohemaggl utinin bl ast

rmootiorf eesof alissopiates fiom gumamIIPHI% veisal omirath camstaresd 1of 10-3 s-1 or
1 x 10-11 Mor less. The dissociation rate constant

(Irest o1 inhbitg phytohemagglutimg pjast ae! 1@ afien BY 3f Hedr oy HA assay with an

,‘C\TIO f éf; gfﬁl Q;goor} l%:sgs%l g-]%?e pl(e%;i‘-?edm rﬁeg’ts Ghe 31t ﬁlﬂgan IL-12

her surface asion resonan

%ﬁbw r qﬁ%ﬁt‘i‘é@‘?ﬁblﬁ@ﬁ%&%h‘i@l fREREE, WhsbAhRE Hoh Bilfian 1L.12 with a
between |igand (reco nant human [ L-12 i mobili zed

dh, sprabd aarER0OS rmt10r4>6)] ardssaoainhitéts phytthemagdglatninrblast
sol ution) by surface plasnon resonance (SPR) using the
Birdliferationyis hiein vigheti Aressay ‘Bitloae Hsgrof 1R s&&Mawaless. Niymore
Surface plasnon analysis can al so be 20 perfornmed b

i RfphsRd exbadimants, afmwlﬁ@d(@map%dli Zeantiprdy, %u%@éﬂgﬁrgmdmg

e R B30 SRR kb 30
apds! on%ﬁﬁt gtoﬂgltnh%%ﬂtl}ﬁh'm{és? gro?f?&'tah&?ﬁl 3D&N&05 P}H@E‘ssay with an

be assesse ng o or nore o several suitable

VIO s of hgS8y!9 M o€ tesEX Bipled ndore foréferr&htmbbdibients, the 1solated human
6,914,128). It is well known in the art that antibody
Héal/%/armb@dy,i qtan azmhacmmeRg piragn thereof5dipspgtatasaram hgman IL-12

e N

f
FaRgrie igan e i oA OT AT SRl n D Bkt
have bpgng; %@# 1él'oﬁ Gtk Qo?étﬁﬂ ﬁt) tOE &n P qggﬂgbw can be determined by

specificity/atfinity strated

| furfEepRbRod res@ﬁade’@ (SRBRMPNOS o@[)%llﬁaté{ﬁ&o 3 931@:r1|2@§ Gtnerally,
modi fications to the |ight ‘and heavy chain CDRs

rsasfare plasmomfdsppanoy anahysm mqasrrebfeahmwbla@ng lrﬁmgctl@s between
ntl di es heav e
e e s ot P2 inlBUloeg ST AL AL B e

ahtibuilsas solutibg) Bgsurfaesiplrtiod reddndndey(SPR) @sihg e Bhatore system
bi nd human, I L-12 i's shown_in Flgures | A-1D 30, WO
2Bbamyssebmsoy Beratsyayodsh Swfaceglasmonnalysis can also be

gp ?ﬁoﬁm% %%ﬁ ht§ gﬁﬁs{%c(g t?@c{)drlésts%rf £biokdB o B X9 %an

can e sequence
qire@nrmgn the lFgand epeanmbmantallc o aesudutsomp Nehitralizativh @actdty of 1L-12
f the l.ineage fromJoe 9 t J695 CQ%E#ISGS t he

aﬁ*ﬁ“ﬁﬁg ig®i 2ndgfnehipding (Pﬂrtgm@%eo FROYRE BSSPRPAE prgpy more of
'MQ sultable Py msg@@éﬁﬁﬁnﬂwr&@@p%nmm 9@%1 don

to 5 102 of the consensus R shown in SEQ |
7 A comseels ksowmin thefagrthatemtibody mzam apdhght geen CRRs play an

CeeReRapls R BRRe St e i SERPe e e S
/ Mde}dlﬁ§l§QHe%Mtloﬁ)encoM§ds§& }ﬁﬁh%rﬁ?ﬂi%@&%s asving light 448 heavy chain

fron1p03|t|on 89 to t he consensus LCVR shown in
SERRs pfNor 98as well Avedetianiogies haviaa SRy thas have beenrnaodified to

| 1%1‘{)?8&& 8 b Vg gp%%lfl%ﬁyg?fd r%ty ofqhe antibody. As demonstrated in Example |
of US Patent No. 6,914,128, a series of modifications to the light and heavy chain CDRs
results in affinity maturation of human anti-hIL-12 antibodies. The heavy and light
chain variable region amino acid sequence alignments of a series of human antibodies

ranging from Joe 9 wild type to J695 that bind human IL-12 is shown in Figures 1A-1D
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conpositions conprising an isolated human anti body, or
an antigen-binding portion thereof, which has the

wo 08084823y characteristics: a) inhibits PCT/US2008/000564
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phyt ohemaggl utinin blast proliferation in an in vitro
PHA assay wth an 1C50 of 1 x 10-6 M ar | ess;
hefsU$ Ph@aWOcMMl%bFém@%ﬁwu S§AYFGCE AW tiETHOA @%@PE\S Of antlbodles can
1 C
RS b Raulie dienRfl. TlordBSmBic, h Whsgfinfy gy for the VH
2CDRI3 of thy Eﬁ@gé ﬁd»nerd@cwtomseﬁ cotpasanhé batho doid idqaénce (H/S)-G-S-
rises a conprising the am po ac¢
SRR By (EQIB NO ST R MRishenepGe RIS feaiacrom position 95 to
f
R ey
SEDRSrompHEised thD akdiho 79id aeqhehcr: t Q€B/ )oY DVERES/B/K)(S/G/Y)-

C@%ﬁﬁ%@y%@&@@%@%&yﬁm%qg%} (SEQ ID NO: 2),

CRRRARASRFSas8EY AAPind aLidS flohPPRMRH §9 BV D the cofeRiusEVR shown
consensus LCVR 25 conprising the am no acid sequence

SE@EQ)HNNOQ I n anot her preferred errbodl ment, the

tib th
i no Atsadiog o R 5% o vetion RS rRElt 8o
Sdontpitiohs cEMPALRAAA S0l A REMaE hﬁﬂ)ofd&%F A0St Abirking Portion

35 of the consensus HCVR conprising t amno acid
stéqmeﬁcvén@Ehyﬂtbe Kedlowing gheragtaristivsr conprl ses a VL CDR1

?g?.'ﬁ)'; I @%( %/Pé‘?{%gﬁ]_ ?glk"%@)%q%g} &qff?rﬁ}la} % art LFZ/ vbsro PHA assay

(Wdthan I(?S%EQHPIOJ@M@} ldswhi ch enconpasses ami no aci ds

fromposition 24 to 34 of the consensus LCVR

conpris) ng his kerivpehaiaiCDR 2 quenrsingHle hRinCici@ yequetce of SEQ ID
2008/ 088823 PCT/ US2008/ 000564 I n yet anot her

\p/f?? r3d enbodi ment, the antibody used in the

i nvent on ¢ RGYR C&ﬁﬂ?ﬁ henaadia hék of SEQ ID

sequen%:e of H%%Qh?ﬁ%}l\%n 7 a?ld risﬁ’i gtgn'pri Si ngecfuﬁege Q

aNDnd. aci d sequence of SEQ | D NO 8. Additional

consen tifs be det sed on.the

i B i e e b S AR Rl 1 DR2
6&% metahhﬂ@xma%ékqméé :ZBQ-R-Y-PLGL8-BEK 2A- 2 -DESWBK -G (SEQ

Patent 28). As denpbnstrated by the

sHOWQ:i3n (whlgh @ggorgmasge;q ampinpgcidprognhposiion &) w16p ZtSe consensus
Y@?v‘ﬂ (r:]orrrlgr‘?’sl rre%ﬁf)él a?m 5 Q&d@% ?gﬁgl I'Iﬁﬁb 9? Qﬁ&'fu% c@rilprlses aVL

o subs

SCDRRf t&ﬁﬁxﬁélﬂg tHepmhihb B.Gldtsb@ud'mlcé. (G2 )N DV S PNoFePES €5EQ ID
of the antibody. For exanple, .individual subst Eutl ons
aklOp 4 (\high ereyTRRSEISRNNG aGis FomPasitean0 @i ¥ (é"rt fponsensus LCVR

AT A G I e (0

posi t i nanosheapesfatnedermbodimeat, itharrtibodysurthea comprisdsya ¥WH CDR1
comprising the amino acid sequence: F-T-F-S-(S/E)-Y-G-M-H (SEQ ID NO: 5) (which

encompasses amino acids from position 27 to 35 of the consensus HCVR comprising the

amino acid sequence SEQ ID NO: 7) and further comprises a VL CDR1 comprising the
amino acid sequence: (S/T)-G-(G/S)-(R/S)-S-N-I-(G/V)-(S/A)-(N/G/Y)-(T/D)-V-(K/H)
(SEQ ID NO: 6) (which encompasses amino acids from position 24 to 34 of the
consensus LCVR comprising the amino acid sequence SEQ ID NO: 8).
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di fferent am no acid residues. Thus, based on the
mut ati onal analysis (i.e., positions wthin Y61l that

wowros/osasenabl e t o substitution by other am no BCT/US2008/000564
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resi dues) consensus notifs were determ ned. The
consensus notjfs for the heavy and Iight chain CDR3s

ar e 15ngKgbarpther poeerTedembedingngihe &@lquééﬁ%‘ttfi the frvention

SRR HE LR bl JGEA Rl AR AR 0 Lovi

cRRfeRgStheamiisacid @erqutah@ df@EQ IRND] 8.ght chain CDRIs

are shown in SEQ | D NGCs: spectl ely.
Conserddditippalicpasengys rpﬂféfsvrm gﬁ ge\?E“F‘SQ Brfsl %fée SHisgiipnal analysis

,C{Jc:%cr:i?rﬁgleé] g{n NG - thathed &fle 3695 &ﬁﬁ)%@? Ké%%héfrlze%Qn Fl%uées 2A- 2H of US

in one aspect, vention incl
| Bandra fNed 619U 431@8}1%5 tiexdynstramd mnthagraphe shdwmdi Rigures 2A 2H of US

s Do FROFIRE: oo pichr o i pRonedy Bt ehain SRR 3k Y61 were

pin%datﬁrtatsh&@mrbnamumm\ﬂghrﬁbaﬁhyr\uﬁﬁﬁaxg twa K. mnblh@%g properties
x 10-9 Mor less; b) has a heavy Chain

arfrtbﬁr argibogdyt Her mmnie,anqhdl@ehué)ﬁn@noﬁs SHOsition 32)5n KRR H1 with
JorefCuftrsntim B ool B0 S eR RNl B Ko R of he

SRSy T 000N A SO (1 o
adiffefent mhﬂib acahfesidaes Bhug] basdd otiiR2mattipnalsinalysisiiee., positions

m no quence of SEQ I.D NO, 12 |n .anot.her .
pw%@@rféldtﬂamara.aﬁ?ﬁﬁbleﬁ% ét%sﬂmtmdy qihsramipo e&*ﬂml%‘é) gonsensus
I\\%b%ere g&gﬁﬁi'nﬁﬁ Nghi BorsRAIRARE ForiRE H@Jl%'ea.n‘afhgﬁggidixpCDRh are

ther conprises a VL onprising the
adono iaSEQ Hbl‘ﬂﬁsn@and’ﬂ OSEejbechwN@ cojmscns,ag rrWDfs for the heavy and light

p‘i?‘gS/ 86@223 P o 0§L8(é E@qiﬁf | S E%B%)%R’t%he and consensus motifs

| f3Y BietHe@VY sﬁam Ht?cﬁ&mft[bl@\fé? ae@mwrﬁmrsm o Nmd: Ng aaalld
sequence of ID NO 15 and a LCVR conprising th

ammtla@yd CS)B%Fl!ilé!iﬁ:@Obe forthe\Olmad Vieregonsees gomagin SEQ ID NOs:

%0139/ the invention, the human anti-hlL-12
Ib r%@Tg“w ‘can be produced by affinity

rTHt ur aAthﬂdlﬁglyJ QforRk asbtd, thy Wdﬂﬁoﬁ’%lu‘dd:ts ag @Me&hmﬁan antibody,
the CDR3 (as_described in Exa of US Pat ent

rFANtg) DIndge peadomHeraohrwlish agﬁ)@cfplrlwmwhmaﬁ@rlﬁ@cs
af fini y demfﬂﬂs{ﬁﬁg‘ohgm?g%ﬁﬁﬁﬁ b%s@mg BASRIPRER J»wg PHA assay

by in |tro neu I zatTONn assays eavy an

| Wightin 6b&iof IGDRBS Mbr 6, are shown in SEQ ID NOs: 17
and 18, respectively, the heavy and |ight chain CDR2s

of Y6 1b)ar e lsdsaireaivy clidin SEIRI DoN@sisingShe anpirkoacid sequence of SEQ ID
Qgépgctlvely, and the heavy and light chain CDRlL s of
shown in SEQ ID NGs: 21 and 22, respectively.

The VHyof YRk Hidght then TDRYP R&ipflising the amino acid sequence of SEQ ID
NO: 10.

In a preferred embodiment, the antibody further comprises a VH CDR2
comprising the amino acid sequence of SEQ ID NO: 11 and further comprises a VL
CDR2 comprising the amino acid sequence of SEQ ID NO: 12.

In another preferred embodiment, the antibody further comprises a VH CDR1
comprising the amino acid sequence of SEQ ID NO: 13 and further comprises a VL
CDRI1 comprising the amino acid sequence of SEQ ID NO: 14.
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sequence of SEQ ID NO 23 and the VL of Y61 has the
am no acid sequence of SEQ ID NO 24 (these sequences

wWare@sagsse3s shown in Figures 1 A-1 D of US Pat enPCTMUS2008/000564
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6,914,128, aligned with Joe9). 15 Accordingly, in

anot her aspect, the invention features use of an. i
i sol atlagehanaiher pipternsd gpbodiment, thepitihody pisediine invention

¢ (i
R, LR om0 b SaBEL PSERPR, el o
| KSVR@ombrixink(h® aMimy adid sajueige STBE@ID N@‘yl&:hal n CDR3
corrprl sing the am no acid psqequence of SEQ

0 NO |
an PEY erﬁ%&axalhqdwse% B lre@meorbéhepwrg%@ntt RO-2Renapody Y61,
a(%h%gl rr(gdglt%Q&S %fﬁr?éfﬁn r(rg g§ea 9 IVHL?%E% S% ?tg%nelqlutagenesis of the

20D R § s driscxalbenlgin Hmmtpl@ h of BSrRavdnt Nes 6P 1411 28 he Yk hhd ds improved

and sitio inyent i heavy 25 chain

BRI BOLT Tt CSTHEL 67 QU QB TR SR By I viro
]r%uﬁfﬂﬁjza%oh'agﬁz clirﬁe Hea&%a 1fgﬁna{dl§cmz3tsh@f 281 a& M6 in SEQ ID
sequence of S I'n anot her preferred

éﬁﬁadlﬂrmldtlS t¢$96¢twl)attlmhdaumnd Hahti cheinyCDB2s zaf Y61 are shown in

LI B2 L b ey B el Wt d et B RIS, of vl ar

GREWnGRSE) B Rt he amﬁcﬁﬁvﬁ?qmﬁﬂw of YSERad BeM&hino acid
21 andall ht 30 chain ngrlsmgthe am no acid

S‘@GWé ef SEGHOYN® Nendthe Vlnok ¥61 harghRaming aqid sequgnce of SEQ
QE'EI%)ESJ Qﬁuéﬁc’c% ?}e aqso %1 ﬁ%%LBQQYA l% f"US Pahenél No.
ion thereo

ant glen sed Re~Ret

aﬂqﬂl@mﬁoaﬁgﬁddowﬁhoée%he i nvention conpri SI ng a the
heavy chain variable region conprising the am go aci d
sequemeosdingly, WrRnadenRs A8eRss She PEMISIGaBTBOS 64 2n Setgted human

IaBtlBIS%l %§an§ ﬁlgé}l Bx'ngl?)g éﬁ%ﬂh‘éfé(}f ahlig, regi on

conpri-si ng t e-am no sequence of SEQ ID NO 24.

In cerd)ai n ehtbidiphgrwhsmaggietifinlblask projifératon irbady: vitro PHA assay
conpri ses a heavg chain constant region, such as

I‘Qj’@'an Igeef gy’ M G’fsslgM | gA and | gE const ant

(rj:glc:?i ed iSIiLFS dlbe vy f%ggl’yﬁ CcR\r/n%rrlgf}l%gpé Ql?lirg)gﬂ(? Sequence of SEQ ID
Sequencag of Proteins of | munol ogical Interest, Fifth
Edition, U S. Departnment of Health and Human

Servi c®s, Nrag Hightichaini( MR heonprisgp4hg ampjosgcad sgsjugnce of SEQ ID
tha. apt i body heavy chain constant region is an | gQd

heavy ‘chai n constant region. Alternatively, the

ant i bogya mfefrliedn:nib@ﬂlrbmtﬂﬂhe Fbatéd hgnmmnantibdy F¢edn ahtigen-binding
fragnent or. a single chain Fv 10 frag rrep

S0 BE0GSAn ThAdTE RN CORPTEENOR! W nveatiop ot hheavy
thg%L@bRan&Lpﬁslﬁgﬁﬁl anfho acid sequence of SEQ ID NO: 19 and a light chain

CDR2 comprising the amino acid sequence of SEQ ID NO: 20.

In another preferred embodiment, the isolated human antibody, or an antigen-
binding portion thereof, used in the methods and compositions of the invention, has a
heavy chain CDR1 comprising the amino acid sequence of SEQ ID NO: 21 and a light
chain CDR1 comprising the amino acid sequence of SEQ ID NO: 22.

In yet another preferred embodiment, the isolated human antibody, or an antigen-
binding portion thereof, used in the methods and compositions of the invention

comprising a the heavy chain variable region comprising the amino acid sequence of
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anti bodi es shown in Figures 2A-2H of US Patent No.
6,914, 128. The specificity/binding affinity of each

W@riaoslogssy3 was det erm ned by surface plasnon rRCSDOS200&000564
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and/or by in vitro neutralization assays. 15
Accor di}&gle%z, i n anot her aspect, the invention features
aSEQ 4B BOdan ehbehaimvaablGieelan COMATsEIE tBE ARRyRcid sequence

Etd) tl\{wr £of, which a) inhibits phytohemaggl utinin
proli feratlon inan in vitro PHA assay wth an

I C50 dh certxinkhtddivheaits,|tks full lepgthastibodyeaorypridean heSHRhain
conprising the amn Ci equen S fr
t%@st@mda%weowh@ﬁ 1ig!.J G%E‘fgqqi@?@ Iﬁgfm@&@lﬂ Eﬂzfr%e?m&@e@ regions,

C?ﬁ% okt &arap{ the&gd B &Qa??beﬁp PR LG M abdtSE AT 89 (1991)
aci equ e e

hce sel ect fromt group consisting o
NequéroeNaY PEiddinSaImnunddngisal Intetaxt, grifgh éiditeod, U.S. Department of

T Geama e ien oy EEP R Ror Noy SBa%an° Bl mbbn rssantibody
%ﬁ &Eﬁ?ﬁ%bﬁdtaﬁiﬁe%én fsh TGy %ﬁif}oéhm&or%tdiﬁ?é@(o@5AR&ﬂhﬁvely, the

conprisin e am no aci d sequence selected from
tarm@bgdsonwtloo ] b@ amfal fragigea, HDF(0:3 882 8EY B ugle 4gn Fv
I i ght chain CDR2 conprising the am no acid
éacﬁ%eﬁ‘ e selected fromthe group consisting of SEQ ID

NO  5060&HERalibhsNPindividlual Rsidnes Y 6 pledfte ItHeqﬁ'oductlon of a panel of
enbodi ment, the isolated hunan anti body

antibpdias shavwiindgewss AR o BiSbrtent iNgs 6a‘§1|4ela?\$y Toai n
e s o
33dnaacwaral/dri tghvk vﬂh@heutfa]}%tlmmayssi ng the am no acid
i%quigCC@E%nECt ?{%rfogl&r;n atslgeit 0%891%}%;%3%%2 anolgolateg guman
P‘BT’bb’c%ZQ)Q% 39%&%1581 %ME&M Ritgtigr red enbodi ment,

e Isolate man an body, or an antigen- binding
port i cr) t heinbdiits pbmmbcmaggigtlmntﬂl'ﬂst bhedigragoraimanvianifab PELA assay
regi on conprising the amno acid sequence of SEQ ID
%hQ%ICﬁr?é a?‘ 1y gM%’ﬁé?m vari abl e regi on conpri sing

t he ami,no aci d E ‘
erbod Hont S CHESPHETS SRk Canprba SN 26 gL Selected
hea YhCha uﬁCOMﬁxg&ﬁfSH@HDNDWtSE@ Tba®D; 469;@«1 | gG3,

lgA, 1gM | gA an E constant regions and . any

al | ot yPi ¢ vlaaswelrﬁhtph@n&%%gmaeg@ng HecRmino Rﬁ@aﬁ@%ence selected

(Sle%? € P ei ns of
ﬁn&mﬁtﬁh %gﬁ?a?’?%’sﬁ?‘grogst , ﬁ?}\{(ﬁ%%g, T gsmqﬁuosgﬁDepart ment
of  Helalgréfennd ehibodimesertiie tekted\humaruditibody i @ranNatigen-binding
91-3242). Pref ra Iy, t he anti body 10 heavy chain
e rqoé»gqss Siethestyan SamPoRANHO LR & dRHON has a heavy
L&%in?@DRQI ct)ﬁ{ﬁ?ﬁfdg\&ﬁé gmlr{cnﬁ:ld b RQAX | RYILUEAR t 091? cé‘nmstmg of
ragment, fragnent or a single ain
fSEQeMNO:335- SEQ ID NO 403 and a light chain CDR2 comprlsmg the ammo acid
sequence selected from the group consisting of SEQ ID NO: 506-SEQ ID NO: 533.
In another preferred embodiment, the isolated human antibody, or an antigen-
binding portion thereof, has a heavy chain CDR1 comprising the amino acid sequence
selected from the group consisting of SEQ ID NO: 288-SEQ ID NO: 334; and a light

chain CDR1 comprising the amino acid sequence selected from the group consisting of

SEQ ID NO: 470-SEQ ID NO: 505.
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A particularly preferred reconbi nant, neutrali zi ng
anti body, J695, which nay be wused in the invention

worwsosssdiiced by site-directed nutagenesi s of PORUSZINS/000564
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and 15 hypernutation am no acids resi dues of anti body
Y61 (see an‘gl e 2 of US Patent . 6@(@14 128 and
sect i ok Yet png) Frd?/VFfeff&égﬁlb@Flﬁ"P%}"sth? FoHatagshumpgn antiogdy ¢f an antigen-

Tl%fl Bdlﬁg %%h?’nuﬁléﬁgf cBm&Y @&1@ @Héﬁlvty' cﬂgln‘r\%:ﬁf)letrggoh'cgmprlsmg the

yr substitution
limrillnblaom se§dernt olf B&Q ][Q]ND QBaarmd DB .ch3imevahniableyregind comprising

i ght chai.n CDR3s o e.shown in SEQ ID NGs: 25

alhg apno ?%@B%‘BFP%?{/SEJSCHE ]ﬁéa%/; and |ight chain CDR2s

of J69% @kBirkdh W@nﬂsnth§¥@l| m%tlbgay@&q A€n aheavy chain
and | CDRLs

respectlvely and t he heavy hai n
JG95taat egsinsmah anlgEQIgGZ,NQQG @S%ﬁ@lMs IEA ard !Eli:ccpr\sm regions and

Nt ol VemE Yol 2 d68PRAS 1f RECATK RESAEFd Caungy
ngqug;QesQ MJre®8 of IhRASRISSUREMEREst AF Fth B B R0rS mDSInDb ment of
Fi gures IA—1D of US Patent No. 6,914,128, align

wilhoedjumas SeotssdN P yblissionni REr324ep direferatis the antibody

invent|on fe res  an ed h n r

R Sheh R B i e ) U n PR, RlcRbively, e
Pdtibe e PBADInWah bR Fabl fedpimedt, @hiF(&5° Jt frapdnd oAl singlevdhalroFv

PHA assay with an 1C50 of 1 x 10-9 Mor less; b) has a

hisagenthai n CDR3 conpri sing the anino aci d sequence of

SEQ | D '&m%ﬁarl}?}%@fe@edt}g mﬁnéﬂtgwutﬁpﬁg% 6%]69256.wh10h may be

conpri si‘ng no aci sequehce 0
3selfin fedhesntiod vem:tmddmedﬂ)y sttedirested atweagenesinnf contact and

ti body,. b h
T ReRB O AT B S e HEL G LRa Lo ot G (R ent No.

aﬁb P91 %%%Zdj s BOH S ER10%W) @5@ bl@’emrm%ﬁﬁ ebda &1y 'tdﬁl‘&r sugstltutlon in

conpri si ng t e amno acid sequence of
| D6N@ p&Bio3%) ¥Bh2 0igBY ¢BHBEBRRCIHd IS 8 (Hy 00D B6ubstiftion at position

a f l.

DR ByRO L T o3 B ok PR R DL o gronm i
| SEOND NOYEM hRmd1asspac yhecmw ab®Rh CAR { camg $tI895 are
am no acid sequence of SE NO 29, and a

i
cﬁmwn IQRIQ I3 iyPs: §7mgldt2|89reamqﬁl(yelya@mcﬁth§é)q@|@h@-@g loght gpgin CDR s
30.. 5 1 h
%ﬁg? &lF ﬂm)pglnlrr]la%%e(i() %@&&5 %;9 aglﬂ %g)ﬁ{esé n%Ef&Od’rﬁ’?{}H of 1685 has the

pé’rhido%ld Q6e, ofUSEQ IDINONB] bl #RtVIOBf NGRS Heas hleaimmo acid
chain variable region conprising the amno, acid

stequenee SEGHING Nothase seansace ar¢ glie shawa in Lighreggyys1D of US
r | cid sequenc f SEQID
FRLANG YT, I A B et DI a ) ength

ant i boAytc@dmgﬂy,Sﬁeancahheﬂpgfct,ctﬂ\allﬁvemﬂom frasiresndn iselgitesihuman
s uch as Ig

HHDON orr@gqnaagr%mgahwav %ﬁ?& M’\?hr ‘?)aﬁ‘lr‘]lgicl#‘g Egmhg@agglutinin
SRy bR P SRt M o o
EQéa‘v'yQ:ﬂam%IgRl% Q&ﬂﬁﬁﬁé’@ﬁme @fnino acid sequence of SEQ ID NO: 25; and c) has

a light chain CDR3 comprising the amino acid sequence of SEQ ID NO: 26.

In preferred embodiment, the isolated human antibody, or an antigen-binding
portion thereof, used in the invention has a heavy chain CDR2 comprising the amino
acid sequence of SEQ ID NO: 27, and a light chain CDR2 comprising the amino acid
sequence of SEQ ID NO: 28.
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Heal t h and Human Servi ces, N H Publication No.
91-3242). Preferably, the antibody heavy chain

W@ si088323 regi on is an 1 g3 heavy chai n const aPCT/US2008/000564
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25

30

region. Alternatively, the 15 antibody portion can be
an Fab fragment, an F(ab'Z) fragment or a single chain
Fv f riagwether prederred enbodimantathedslated human gpibedys eyan antigen-

Qnse r
T BE PRI TUERE BFed ManChni iR pdDY IR coppprising the
tMinb labi@aggueried of SEQJI@EIO Qayardea higtdehhid QIDRY i ddnprising the amino
additional anti-l1L-12 anti bodies of the invention.
SgihsegoenstHAdQ HP NBdA% i cati on can be per formed using
st and I P
mut agglﬁlg's?gglll& %ijrﬁé P,JeQ Pﬂ%él VIeg1 I‘gtggﬁdtt%dcw% g}ﬁlb%y’ %amlgen
H)mdmgmbﬁtdnahemnf lmeechml the investicilles a lreabhehdin ghtialdb aggion

TGRS ISBHEIne v 31 seapeni e Sria) BT ShepBadiegt i variable

[ I
JafhiBR iRt b hoheid AU drEtio B NESBY S 126, and

by Bl Almmeaamrmhlg@mg:nta,sthe 28] Begibranbibddy corfpasep IaeheBV)oIEhain

US Pat ent. No. : di [ t .
SpREn BN e e et S 16 Tk R B T brnuam regions
adaﬁlaazcamotﬁic @a?laaﬂme&e@a@a&ehsaj Ii’rPKtabé%r( Khediepfa., kil qhoon)

i bits phytohemaggl utinin blast proliferation in

a?eqwncw of quvms aé@ayunmglhaldnter@s Qiit Edior §L.%. INgpgrtment of

tlﬁ%ﬁ%’rﬁnﬁd’?‘%{! %&%gﬁ%@l EI?& Cé ﬁB nggﬁ?z) Cp‘rﬁfera ]y,Qhe antibody

cHeai c@%omam ré bR G atrhlgc;arneaoy alﬁ‘dlﬁl cORMEAIR REGoDf AﬁE@atlvely, the

ID NO 3 and a heavy chain onpri sing the am no

aeitigodepersing sapbe SE@\éb fyagiments an Féﬁb 2 fiegmgnt ot hepglgchain Fv

(one or nore amno acid substitutions at a

preferred selective 36 WD 2008/ 088823

PCT/ US&@&lﬁbﬂaﬂGﬁﬁénorrmhalg@mﬁdr&dmossi;dmmmnemes for CDR3, CDR2,
hyper rrut ation positi erein_sa ant _has. a koff

rad LR offaptibadies Py Ilaﬁ%gerfr% dpe {?I%I&Sh ar fam; the ljpeage Yol to

CJ%@? rda U&gngdcj'\%?)\‘é(wg@ le(ﬁtl%%nlq 90N ShiB8dict BEHRThMAtion. Such

aci d sequence o heavy chain
crnnqhodsohgodillﬁleamn (7:] beamr@rme«h using etapfar8E@|eiddioldgy techniques,
and [

ssé‘(‘jb] én Eg %\ﬁ @Eégglﬁfsﬁotargetmgﬁagﬁg o%&t)?&gpz?cé 82 R%Ipelr{nam?lon amino acid
Ao TRYdRe REHTRNLH dhd: 182 A @DIRG., TEMIRALEY RinctiSA functional

IDNO 2, a ght chain con‘pnsmgthe am no acid
saglysiscd thy msEdjeti[aan})dleﬂas doseriked hegein (e Bainputcidiption assays

Cc?en%zleg %txﬁ eaf‘ E§\§ 6§Fq§$qﬁq?gfan%%3oé%:ég% ax?dlysqg as

SdHa&rihdduh IBxampad 5 @fUSGHa@dfrftNi) s@lleapgye 10 nut agenesis
posi ti on or a hypernutation position, wherein said

mut ant Aseesdiaghiofif atoshes aspect HisriBvarkian faaures uge o ayhisplated human
g e L D SN
I [ ght @hai ninhD2 p&@fﬁhemggigtlhﬂn&)lﬂtrprtdlferatlon in an in vitro PHA assay
with an ICsq of 1 x 106 M or less;
b) comprises a heavy chain CDR3 comprising the amino acid sequence of
SEQ ID NO: 1, a heavy chain CDR2 comprising the amino acid sequence of SEQ ID
NO: 3 and a heavy chain CDR1 comprising the amino acid sequence of SEQ ID NO: 5,

or a mutant thereof having one or more amino acid substitutions at a preferred selective
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acid sequence of SEQID NGO 4, and a light chain CDRI
conprising the amno acid sequence of SEQ ID NO 6.

wa ooBnsssadt her aspect the invention features UBET/UE20881000564
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i sol ated human anti body, or an antigen-bi nding
portion thereof, which a) inhibjts phytohenagglutln n
HNASEeNSFISIPOSIEPROF ARYPEMEAR RASHI0H, hﬂeais%l&ymu nf Ras kg rate no

58 ot Righehlsh e atipofl - EBRTREE hofvy SR Bomprising

N@ar%tnoaacﬂﬁ efd2d IS HCPR3 NOONR faiizh W@ cKdie CAIR 2N Qo 'Pt@mg the amino
sequence of 11 and a heavy chain CDR

cgsiseiquensg of BE %a}ENS)a"ﬁcuadd 8 dgaveneheingE DB empmiging thezamino acid
or._a nut f aying one or nore amno acid
SHBEY § ufgg%ﬂbe&%o p erred selective nutagenesis

positign, camipHses POght ¢iaih CDR3 doyieising tht afiino acid sequence of
p05|t| on, wherein said nutant has a koff rate no

TR RN F. @ lghg Klain GRR? P‘Pfépfaﬂflg Becymise apidissavigca 0B5EQ ID NO:
gﬁ%}‘? ] g PERROIAA N AL AR AR B e HMENTB.19D: 6, or

a heavy conprising the“am no
anudnistaereonisying on&E@ thbreNmind hcldanlistauﬂlma;\a] apinefernred selective

CDR1 conpri si ng mnoaC|dseu | D, NO
euta&mse)poe&ﬁﬁ of §§§p%rmqt@tmn r&ﬁgs R §2% hkorr rate no

am n‘%%%]%(f fozﬁ ﬁbg anﬁ’% d Héﬁ 1(%1'[ %%(31 ﬁ%ﬁigﬁompnsmg

NGE athgho didls ubh@"ﬁf SE'@IIID m aQingDElheﬁh PR heorapiiding the amino
acid sequence of SEQ I D NO 14 or a nutant thereof

Frecid wgu@m@ oS SERH2 Niihendeilightepin CDIRj omprigingsthe amino acid
pgeg E%QSE@LERJU ¥e mutagenesis position, contact

ron or ernut ati on position, wherein said
mut antInhsasther kip‘ef:t maﬁxa/ennonirﬁdamredwm Fanfiailted hginen antibody, or an
than the anti baody corrprl g a 37 WO 2008/088823
petigersbugErorted th elr‘?ogfh‘t" ain CDR3 conprising the

am no gcid ﬁﬁﬂ}{@{%ﬁgto‘ﬁgmg’gguﬁgnmst ﬂrﬁ)llf@l'ailblgmarpz{?@zﬂo PHA assay

conpri si ng am no”aci d sequence of SEQ

1\21,th amiCg dfilght0-8MabnleehRI  conpri si ng the am no aC| d
sequence of SEQ ID NO 14. An ordinarily skilled
artisam wil ¢orm1brms a@paecﬁmrecnl@tcoamsmgothmamm anid geapence of

S5O5 1 S0OTR AR R R ARG s

anoi 11 kndl 2 hedityl dmm EBRAfcohtiRisingvBahiniio ac&u sdyusRdeNsfBEQ ID NO:
of nodification can be perforned using standard

o), ¢ & PBHany It‘@ﬂr@‘@fwamgmﬂecﬂsé%ore amieRacid Sy gy &t a pisderred
S%EE%LL/Q AR ag%Hgs %ﬂé&%d canal yp%'sﬁl Hscr ?@B%tgtﬁ@posnfm wherein

OdIeS can per orne e

ofaidifuflat Basta WG, rabe mmpi&&aﬂnd fedddriphee tlhanothe hﬁllR&iyamtmprlsmg a
No. 6,914,128, 10 respectively. Modifications of
i edivy clainICDRS terupisiog thegminp aeidisequange phSEQ ID NO: 9, a heavy

SR} 020 RSPk By SERERRCE By ey chi
2CDR | Usorifstiseiyd thblaimifle 9did sd@fnce of SEQ ID NO: 13; and
c) comprises a light chain CDR3 comprising the amino acid sequence of
SEQ ID NO: 10, a light chain CDR2 comprising the amino acid sequence of SEQ ID
NO: 12, and a light chain CDR1 comprising the amino acid sequence of SEQ ID NO:
14, or a mutant thereof having one or more amino acid substitutions at a preferred
selective mutagenesis position, contact position or a hypermutation position, wherein

said mutant has a k¢ rate no more than 10-fold higher than the antibody comprising a
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Accordingly, in another aspect the invention features
use of an isolated human anti body, or an

w@raosgess2bi ndi ng portion thereof, which 15 a) PehiUbi0$000564
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phyt ohemaggl utinin blast proliferation in an i nvitro
PHA assay wth an IC50 of 1 x 10-9 Mor _less Q)
dighp ehaip E QR hermpridgnaths anpre agidspavecn gl Sﬁ@ Iini" 183 'dght chain

SRSy SR 1 S S8 ) Gy o

m;ﬁxshtgahy afied m&EHueﬁmnerHDm]QN(heltam no acid
sequence of SEQ a nutant t

havi ng\B ﬁ@‘%ﬁ‘“lbfﬁ}(‘élegﬁ‘%n éoe\]‘alsgﬁlsgchtalﬁ ﬁhéh%mdé?orﬁ mutations to the
péﬁf{er%lggs of & ﬁﬁfb'o}if )\?ﬁl’ﬁﬂ@ M TP i J6B, E’efn B made to provide

tatron posit rein said nutant has a
kanikiftldnat antiRfL- rmlaatlbdthm; dfoh¢ piventiorg h8rchtrhethodshaf modification can be

S G PP SRR D G BERISOT AL o QS CEhar e The

%lon‘épﬁﬂlf lh%bt'i‘(gaﬂall‘sesmaé'ﬂ tHO nfeli L dSAHBE A c&f beF&Xdretl@s described
19, and a heavy chdin CDRI 25 conprising the am no

aioiMaSm@éand?at@@d @,mlza@nd%am@)e ofig8iPatant Ho. 6,914,128,

%)elcbvenlb R/i(g?g{gatllopgﬁ in hvé&'f‘?tl &@e& 8? Y;%ﬁ g}%ﬁ&?ﬁﬁﬂg ?deg iﬁcation of

aRS|9Q afCeHONNGA FafurSESA 1AP1 oNOS Hatknt Al 6591|41198tand hgd dbscrlbed in
CDRI conprising the am no acid sequence of SEQ ID NO

2Bxample 3 oflitSaRatente.&o?140kA% ng one or nmore amino acid
subst | J\géorglrﬂglyaﬁn ﬁlo%e? ?}iggc?ﬂlquvéﬁiloﬁ% V\% S M 894 Stafed human

pOSItI on or osition erel sal

fﬁiﬁl@ﬁﬂy,hﬂ&n&mlg@f f)mtiﬂng)omt@omthBEthahncHO f ol d hi gher
than the anti bhady conpri si ng a light chai.n
con'pr i i ng mhedgAhpohsergelylgind pH%hfSrEbO'i‘ E? Mg viigo PHLA assay

i CDE% ing 38 VD 2008/ 088823

%g"/?f%% !eesgm no aci d sequence of SEQ ID

NO 20y andc@npii@8h h‘é‘é‘? &aﬁpﬁbmm&@% hginaBdia @equence of
acid sequence of SEQ I n anot her aspect the

i BFQADING: 1 &at haawy cba;e Cd}R%mornémlag gt aminapcigdrenwngy of SEQ ID

*Yef o el ?%g%g%lf’%ﬁrﬁﬁr%”n%@er%? 9 o4fisEfhencdd SEQ ID NO:

i, Wr%rn%tﬁ’ﬂfﬂ/fhél@&ah’aw l‘h: @mbrethind adad&uﬂ@ﬁﬁld\ﬂsm a preferred
| ess; b) conprises a é chain CDR3 conprising th

amwvgmlmagegqugp@setlm or erpuigon @gSltlgn,h\@laqmmcsﬁléil rﬁutant has a
C%Rgﬁag 2 #@Sl ¢ B3 llaefoﬁ%g?eramérgth%%ﬂﬁgﬁﬁc&ﬁ rﬁ%% 4 Reay)@hain CDR3

vy chain I'sing the A no” aci

l'(?%]@lfe antred h&d %%uenwoiz@mqr) ROMYY afheal PRAZAICDR2
haV|ng a

e or nore no acid substitutions at a
pcmﬁmsm@lt}mehand) heoid sequeagentSEQ IPASOL il Brandra heavy chain CDRI

ernut a osi.tion e t has a
RS s B aei siepee P HOAPONE: TR ¢ he
ant i bogly copphpaidda 1ahbeRMN @m@s réoﬁgmmg(tﬁé%irﬁi 44 $da@ence of
am no acid sequence of SEQ I D NG, a heavg chain
CBRO ID NO: 18, a light chain CDR2 comprising the amino acid sequence of SEQ ID
NO: 20, and a light chain CDR1 comprising the amino acid sequence of SEQ ID NO:
22, or a mutant thereof having one or more amino acid substitutions at a preferred

selective mutagenesis position or a hypermutation position, wherein said mutant has a

koff rate no more than 10-fold higher than the antibody comprising a light chain CDR3
comprising the amino acid sequence of SEQ ID NO: 18, a light chain CDR2 comprising
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conprising the am no acid sequence of SEQ ID NO 27,
and a heavy chain CDRl1 15 conprising the am no acid

waegaessses of SEQ I D NO 29; and c) conprises aPCT/yk1008/000564
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chain CDR3 conprising the am' no aci d sequence of SEQ

ID NO, 26, a light chain r|S|ngnthe am no
abe amymm(%@l@ﬂcga‘c?ﬁ@mm@ &Qs an@ﬁdlgat ¢hagih CDRHagamprising the

%Eiho%glrgpsrn%?é,{&g 0?% p@) agi d sequence of SEQ ID NO

ant faving one or nore amino acid

subst i Intniothes a@iecatha ﬁle\fefntlbﬁﬂeaﬁﬁe§ﬁﬂe&1ftah\lﬁ)lmﬂ agmagahsbody, or an
posj ti on or a hyper nut ati on position, wherein said
rantiger-bHskngporkigh thereafeWhishnor e t han 10-fol d hi gher

than tRe an
compr 9 ng. The Sioaceee Ueuf SLBPlo Ragh BRY ggo PLiA asey
| wightin 00gjof IGDRE00@PpLessi Ng  the amino acid sequence

of SEQID NO 28, and a light chain CDRI conprising
the amino ewnphs;eqmen‘@ecftaﬁn SBER 3| D)rnp)lsm@thezesmm ayreitsequence of

U PO e it G e Ry B bR ARG 2o of sEQ D

POt DPBed h Re&vOdhaird OBR 1NEsthpadihZ Bretdndaéid\sk§eneé of SEQ ID NO:
human IL- 12, ‘and at |east one additional primte

| 29, opa suitert theresf kavingheneqirougre @avag agid sebsiifutians b preferred

Tefév% hnallia régsdss p(%it1 (_g&or ah%%ﬁﬁtggﬂrln E%s]iﬁ% Q%l{eeg&a?ﬂdsmutant has a
tlt]ﬁ Rtd ho/iroye tantl0eforDhigkerltharlthe adfibddy coetdingah@lvy chain CDR3

Reconbl nant Hunman Anti bodi es Reconbi nant human
armpetigthe ahiinhacd gepencseSEQ IDAEOi 2y ertteaoy cloan GaR2

e P erang o reensbed SEEIBRI0 4 SdRaERLY Bida spr1
RehprR2R08¢ ARRe4cid @{@ﬂﬁc@bﬁm@ynlmr@ YandPr epar ed

usi ng human VL and répared from nmRNA
derived fr oearhprises allggﬂrpﬂmwﬂ@& nemhnaggﬁlmammo acid sequence of

r{gﬁ(ﬁgfaﬂgn%s @gﬁﬁ;‘ggﬁ?lp%}%\@%@?ﬁ%%p% eenat'lmlgg aigx sequence of SEQ ID

aeoecs ed o ITpHIShAAEDR | Bompriéind ik, abaiBo atidceqiaicaoe SEQYID NO:
ref erence herein, N@thodologles for preparing and

st eeaimyars therepf havieeneey ragre aRnpACiH subshigutigns at p greferred

as%fjéc{l{/ Hlu'ia%p ﬁgm%s‘;ﬂ@r} !)rya hjnéghgn Fb%lﬁor?q’t@}heéem said mutant has a

gener at 1 ng age rarles
F FRCh@mises tiahi maﬁetd Egbgeha&nﬁue hatlyodySystgisingatightadhain CDR3

no. 27-9400-01; and the Stratagene SurJZAPT M phage

déosprasyngkthe amic@sct sequeoce ANIBA 2D N@x2vpl light ohaiméiPR2 somprising

d ti I ble f ' ..
B b SRPRE0 SRE SRR TR0 ol 1 5% Fy i e
Ca?%ﬁ‘lnb%cifd%ﬁﬁ’edceaofEEQZID(N@B@z Kang 10 et al. PCT
Publ i cati on 92/ 18619; Wnter et al. PCT

Publ i clatyed nncmbér moc@mpmmnv@ti@nwwgesmse@rfan frgfated human

%nglllb: 1§%| 20 kgen-%dg)%;]:g)ﬁ th%&ia gha %L?tra%ze%wgﬁy of human IL-
PLylahd at lie@sm ohe ad¥ oA /HREHE IL- 1B yelaste tfromd the(gtOl¢onsisting of

Bi o/ Technol ogy 9:1370-1372; Hay et al. (1992) Hum

babogpi-12, marmoset IL-12, chimpanzee IL-12, cynomolgus IL-12 and rhesus IL-12,

but which do not neutralize the activity of the mouse IL-12.

I1 Selection of Recombinant Human Antibodies

Recombinant human antibodies which may be used in the invention can be

isolated by screening of a recombinant combinatorial antibody library, preferably a scFv
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Hybri domas 3:81-85; Huse et al. (1989) Science
246: 1275-1281; MCafferty et al., 15 Nature (1990)

wQ@Ads588B2554;, Giffiths et al. (1993) EVMBO J PCT/US2008/000564
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12: 725-734; Hawkins et al. (1992) JMol Bi ol
226: 889-896; C ackson et al. (1991) Nature
I8pge displey dibrary apreparcd psing hymep )V [prpdsV Bic ¥ Ag prgpared from mRNA

TN e e
andd Bathb asetRddsadnd cbikfbﬁﬂl)loﬁ’i\w&he 818\267196’18 aréQR2critdd it ES Patent No.

anti body libraries used in thi hqd are preferably
b4 ewn&gatﬁé Spariseence i UMEROGPIogisa FUIPTERIURE and screening

T 568tk n_{)l oW htper gkl ﬁrc‘alcgf : GorPlodoRIAOLMIS QU LR Kits for

using reco uman as the antigeh to sel ect
haemaratihg aliygeadisplhy ghltarlehéa &, ths Phasnaes Rheombigara Phage Antibody
bi nding activity toward I1L-12. To select f

aSwtebo ditelogawedy 918004 and the Spazaggm}&nﬂfl%ﬂ’ﬁ phage display kit,

R DALt 6 SEBISAEA LSRG SR for e

pg'&@fé'hﬁ@ GRS scradhiRE astedoRlly rnh lllfr@ﬁes exaErbendin, for example Kang
m cro-Friguet titration, rlbedln Exanpl e

U ap REh Publisatiop Noy V@ 93/ waewlwpltqftaq RahkHbN atlaﬁé*’ovwo
SOOI R BL AL PE Pk BTG 0 ) RS v . pT

Slagimﬁlﬂi(&l Hoewss QE’GIDW Gratder d/LPAP Publichtiog, NarWwO 92/09690;
dt f d VLLLVH i i

T b

Aqogeﬁ g}f -85.0hdr & LT 989 rs@)é%cé @@6 @ifs 'mzzhy Mét‘f‘e{#e?fy et al,

rate constant “for bi ndi’'ng,
Walam:i(lVB{))SW -§54 Griflfichs qﬁméf(é??iiédfMBO\ﬂ-ljpalfr 739; Rawkins er al.

10900 St it a8 ¥5PisrPi Elsglpt absh® O e g e Bram er al
| (1982PP 025 85387603890 USark &l (1199 MIM@/&@W@@ wsmum
process responsible for affinity maturation

dioogsotioes edak (IR 1a MvatdgidRes it 4b3s79©h@8arbﬁﬁ|eéal (1991) PNAS
a%?ﬁﬁ%é nity maturation can be acconplished by

& VH and VL regions wusing PCR primners
conpl i Fﬂéqirﬁfb)bdp Qibkdies Ve dinRBisanetibd @@efef@@pﬁﬁ&llﬂﬂiﬁ@s prepared
whi ch pri mers have been "spiked' with a ran

rrfr&mdwena@f\’lp aed VeLeDNAG| J@FISGEV Bxgsk@éiyd{brargé,afqﬂprﬁferably screened
{)}%Sfrl%% Q%bgﬁﬁ rFéH 1k ?f ad \FIP\}%%LQ toRER PRQHE Bec‘av?'%ﬁgq%ht chain

random nut ati ons " have
b&gnendet h@ﬁﬂgze@md’lﬁ@adth@ty\fb{vmddmm VLo 6083 foreaitibodies specific for
These randoni ated VH and VL segnents can be
aﬁf)c/lLr]e’s

r e ®P & sulamit, & the RéQ hetgrodimger, at,:rﬁgmp g assays werepgformed in the
f@?g@‘?g gisf’f_&%fr%é(@ﬂg byt IR uBhdil f)‘l'efe)felﬂ,‘ég céh B@M‘ét@ﬁﬁmed for

|ng can e selected. tab
( saenpppgnlicxo- ngﬁethﬁaﬁan arstdebioibed 19 EzarhpR) 1 sﬁdﬁé’atent No.

anéifg?é:_es that displayed altered binding _ _
% ity/affinity produced as a result of in vitro

af f i ni BycdRitH Ahidal-vIFed V‘H Jb%m%ﬁ{s%é kQboted, SHiRbh@atch"
and screening of an anti - 2 anti body of the
experiments, in which different palrs of the selected VL and VH segments are screened
for IL-12 binding, are performed to select preferred VL/VH pair combinations (see
Example 1 of US Patent No. 6,914,128). Additionally, to further improve the affinity
and/or lower the off rate constant for hIL-12 binding, the VL and VH segments of the

preferred VL/VH pair(s) can be randomly mutated, preferably within the CDR3 region
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invention froma reconbi nant i munogl obul i n di spl ay
library, nucleic acid encoding the 15 selected

w@nioslogssy3 can be recovered fromthe phage partPCI/88)8/000564
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(e.g., fromthe phage genone) and subcl oned into other
e ressi on _vectors by standard reconbi nant DNA
YiHiagdeos V1.fin @ pspgeaganalegouptrthsiie viygisgmatp mygation process

R

agdiidrb @fﬂ':thty mamtmmgloabbb accohpiBhedsby smelifyasg Sdtartd Yhaégions

HREBA HrEGHa CoRPBYCRERLiahe Y ThE DICTDE o ratpectively, which
| b avd BeenP¥hike8M6RAH M EnAdHE nftRiuk Lo Ye w&quueﬁqué BARs at

a reconbi nant expression vector and introduced into a
neemaid pasitidnesticle tat the resiltdesRER peativicts dngodeh¥H atelt GL Isegments into

in Secti |V bel o Met hods for, sel ectd - :
g en G Iiicas hye Biraguresept o Hectholiag L GRRY regions.
afhdsBirdndofhy Wik 'VI-PBn@VLes%El%Qn@'&Eh BosiseRciY ahé‘?éja‘éf@ened for
or site-directed 25 nutageneésis of CDR regions are

deisdingite t1li-12 fand semrenckstthatiexhibitthighhpfimity anfl algwradt eate for IL-12

THOXTRT W et b
| 4rf¥{bRHie8 $hat G%Pldyfed @Hered Ridimsspetifitylaffiditylproduced as a result of in

anti bodi es, whi ch the Joe 9 antibody was sel ected
fwfrOfatﬁﬁmlﬁbemaG@Wfbpnent A conparison of the heavy

chai n 13911 %Qllegtl&? 9 o?aﬁ o(ﬁf n#%gregmﬁ{gtol?\gg%émg%\m a'ﬁhﬁb(ﬂ/ of the

germineé se ences Se t abase,
r ﬁn\(/er&i(ﬁdfrd)lhattred@ﬁblaammnfmmglcﬁmhh disphsy l(m-y;%ng;ﬂemhmde:ncodmg the

sequence. . COS-3 belongs.to the VH3 fam |
swderdsskangibody c&@%msms@ gom tbe?bwzmﬂsvlséé)%e&gg?ﬁ’eﬁw phage
mg& &?a%ha sﬁ@tl&%rdtlnf&fotﬁ&eexﬁ}égﬁgn VEL R Mﬁaf@&%ﬁqginﬁﬁt DNA
I's groupe

into seve I'tes, VHI1-VH/, based
omchmqh@sotlf dﬁmeéquhe maeletvcarid cegpybe(ﬁuhtn mampuleted talcreate other
19 Bi ol 7, (16- 798
sy Ko b et (o 4 o e 4o RSl scitiheGhisRmdgitopa
Comthahddobllt dUrsRS tsuéWﬁ%dﬂanaﬁ@d@%ﬁre%%sW’k@%xﬁr@@s D

| argest- contribution to the gerniine repertoire. For
arwoxybuent Inumamanyi@dy geslated bescreeningotiy cerabimetesial libigey, the DNA

fa é{n}ﬁ% wgl tbe awetgﬁy?églg.n%c? tto a%cmbﬁréaglﬁtegﬁegﬁ%n \Ef%é%%d j{ltroduced
Mo a Blaimaliaddbst delf; 708 saskdGATkriiedr delail in (SEO8S&Y IV below.
| munol ogy Today, 16, 237-242). The range of am

aci d sMgpadsdor slesting pumgadhd@rbindipe pnibasieshy phagyrlisplay
1%% qg@? a% affﬂﬁty\/ tuFeﬁ‘mixd% %}'@ftkgﬁntfllg&fﬂ%s il%@fl(f;rﬁ%gggg?/érected

approxi'mat e resi dues
aﬂ‘iumgeﬂ@hsjofS@IQR&Bglenh mme@gwed be fuweten detait m weagelen] 0flgS Patent
8uences) For nost pairs of germine sequences
th@r@ 14428t | east 80 or nore identical amno acid

resi dugg ’degdf b%d’ Ehmlggl%slt 018((3%/ hR036, 9?’4 12§ 3fBafMg of human VL
honol ogy) he gree of amno acid 'sequence
hmd)VbIggDIﬁAtlewmn;mkimnﬁdd& Jeains bfjaneHbé? sntibxliey, of whlch the Joe 9
F%t}b%ldg V\?arsnsglect%gllfgr {u(ret?l clile%selo%(rerllegg ch%%%g}ls(% oik the he heavy chain
variable region of Joe 9 with the heavy chain germline sequences selected from the
VBASE database, revealed that Joe 9 was similar to the COS-3 germline sequence.

COS-3 belongs to the Vi3 family of germline sequences.
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15 the CDR and franmework regions of the VH chain.
These am no acid resi dues confer structural features

waepwa/osdses CDRs. Studi es of anti body struct ur esPCEVE2008/000564
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shown that CDR conformations can be grouped into
famlies of canonical CDR structures based on the key

am no B4 Yup daniy ésspart ﬁabe bemany H serming reregtioirespch ﬁ; grouped

t.he CDR ons Consequent |

Pt S PRl - e 504 OF RO SoHocter Plpioliey (Tomlinson er
ant ' h [ t

IO ELT WA Bloiy 347, TRYPRAR ookl UE (W9R3 MiphBplogy Today, 16,
(2398742).) Thdvdd 43 Bivily.contaldGhe Bigheéih?lnﬂiedoﬁmetrhbﬂ amtl nadkes the
(1989) Nature, 342, 877-883). Wthin the VH3 fam |

tIegest dostributionde thesgermbinofepartdine Bel @yrggqrdln}énard‘én%1 geymline
at the key sites for the CDRL and caponi cal

s%mlbe@n psitienes, HerAming acig| seqyengg sdentjty W/ma the gptire Vygrfamily is

s Rl Tl oo (Y PBAR o B2 1S 198 OBk er

\}139951)91»@%% Ayl 1, 997342)0@16’:@@& bf @himofacIBed @R e identity

am no aci sequences at only 5 positions, The high
desgivean a3ty tave grombios  Hseaguerres ohBivoY wh famibeyasss Araye £8-98 residues

VH and COs- 3, Joe9 the ot her VH3
o df aprravmie’ 10p S5 B 372, KDoRP b Maelid Sappice homology

tFs!
%&NG&M %%gg% V%I%PE’?(’SS&F% most %99@& %ermMﬂle seqRnces there

Brs @t 1east1©(69r @0t idemicahamTiocichd aS@veal(z e, r(t1%9§0%anmne acid

342 87 4 008/ 088823 PCT/,US2008/ 000564

Qusreh FPRTTSE: S UG SeCEEs g AT 86 ¢ REC B BAVa ey Rgtween the
hv,an ARl P eAbets reQt4an certAn dmERNad eadidurt beigkprédent at key sites in
simlarity to Joe 9, other VH3 famly nmenbers coul d

ahs €D and ﬁenheWorlgElg&matoé ther Hivbaline SThebagmbioradid @sidues confer

human 1L-12. This c e perfornmed, for exanple, by
e Taaites hoaR RS Dr Lo oe bt T e

t echni GlugRs ()Y\ﬁm&fdg%m@tlures%a(/é-%%n AANEBIR E¥N¥ormations can be
| mmunol or by the grafting of CDRs from

agrpomrmtooﬁamlbcsr@rcamﬁmai GINR istraciyreis ﬁJ@SQsﬂcnrn@e @@Rsnmmoanxd residues

]?tF‘é\ i bodi )ES %%%E% Fa{%@& ngi etoqﬂl?"HHi r8%18P§ ?%seq%ently, there

CHr€ Wipithr il taP CHR Eé}ﬁb}maﬁmb a5 @idifeCoht antilsd Bt thﬁiﬁhase Qbhﬁﬁﬁ@l
homol ogy (Wlliams et al. (1996

20icRES) WillideDtcd diep amiBbROIBTest S (Chmbiccten 1 08 abad Biol,
%‘u Ql gfn%ﬁ’ g%f)ﬁ‘{' an?l E@?%@%\;g h%h@ @ﬁrgg3l)n%\71thm the V;3 family

S se E database; reveal ed

thate 1519%019se}°@a$1o§'0@“a}rﬂo 484 tRiue PideRit) andad ﬁeﬁ ?1'&@1 fbf‘ﬁhe CDRI1 and
The Joe9 VL differs from DPL8 sequence at onﬁ/_/( our

fCRRBwendnigal siru¢tores,(Chotdhia & dhi (@h?%b il Bigbuz2t, 399184 7).

e SRR 06 20 i, e
QRQE%WF%E% ﬁ#ﬁnﬁﬁk &A1 atlete SEDEES '“q iftbrsStdmh! J@trc? V¥ dr%ind 96id

ers nmay also be use
gene¢reteat @y 6 lposhmeas t Tilat hlgh ldelgrbe ofiamiaro ddid ieZq,ueﬂ’dfﬁ lomology

Cl?ert]wgeen ﬁ)egf\ﬁ-l gl?g COfSOS an)é%np ween ]%349 w e tihg%ther V3 family members
also confers a high degree of CDR structural homology (Chothia er al. (1992) J. Mol.
Biol., 227, 799-817; Chothia et al. (1987) J. Mol. Biol., 196,901-917 and Chothia et al.
(1989) Nature, 342, 877-883).
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an appropriate VH by chain-shuffling techni ques
(Wnter et al. Supra, or by the grafting of CDRs from

wW@20084188323 or ot her human anti body i ncl udi ng CDRST/US1908/000564
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anti bodies of this invention onto a V;~ 1 famly

framewor k. 20 The net hods of the invention are
i nt end&be @bllemeﬁe@ewrléemlﬁtarﬁl@at&ﬁ%qdmmtbe@l&wmo@Fwoﬁequence

d%l}&(%légrl‘l{%al SRR a@l’{g ﬁgé/ 9 \ﬁ{g@ér d%/nﬁahﬂg{‘ r%eljé]rs%s%guld also be

roma ne
S%H@@g%rat@@ﬂu@odlé%ﬁt wihatdhyasd ke TREIARA b@%&fﬁsﬁﬂed for
froma~ nmenber of the V 1l famly of gernline

sequgie &y selvotiep e apprppl’eat’g ML beechanshefElimggethniques (Winter et al.

PRI Bt e gl Coorad 3wy e SeBRY figpm o rodentor
t f@erBiindredntibydy irtidifd 8DR sSRSH ARG Ko didd Wt RisHvenkiefl ohtd a V|33

the art will also appreciate that DNA sequence
plaimilydirgphesonk. t hat | ead to changes in the am no acid

sequen s of t rmine may exi.st. wwthin, a -

popul ) hurp@n S{elaf%?ﬂ% g %eﬁml%ﬁlﬁ gmupe@m 1§ deatlics based on
DQ&&Y&H@?’dQ@écﬁ{&bé‘h&h@loggf(wlll%s e?%ﬂldﬁg%f}% MRY. B Stea, 220-232). A
anong 1 ndividuals w popul ation’due to natural
atdneparisol of therlight clomn vaudiie regian aff J oal9l with thedight ebdingsrmline

can typic esult 0/varla 'n he ..

- GRmER Sdeuk HERELS SPARE Sarhi FORIE by SO wap siitar to the
NDPL 8 Virhstex %@Hhﬂ&l THE J@é@dVLQﬁﬁférE fideh D@Eﬁé&p%%@é@&ﬁﬁ?&r

PCT/ US2008/ 000564 am no acid pol ynor phisns in

gfcsarntwwéc pstjinancans is highlwhemelegowsetaithe framewarkugeguences of the other

? Ig Var Ibaetrsl 015]%%52) ]:rllet l%lgg %91 1110 a(,kf(? e“&{h&r?ﬁloi? 3R& canonical

At on |ng i'n one a

;ﬁ%{{%ﬂhblosgmﬁgﬁﬁ/ng othélokg ?%1?}”%?1&3%&:{2 %0 b@lisedd generate

faldb%me%a@laﬁ{d%th%ma%tme Thiddard beperRirpda fopelamge by selecting
-12 and dissociates fromhuman IL-12 with a

r at @pm@prsitafvfﬂ{ by citrin-shufifling tetlwgguesd3Vidter et @ Hewerabgr by the grafting

9% BRS ARgh Tl 7 SPaot b PR thebidine, CLIRS rom epylodies oftis

PRy ERIAGEE b Wyl INfabhiB! Rghewstkol | feration assay (PHA
assay) with an IC50 of 1 x 10-6Mor less. b) has a

heavy Thain@thoeds batHednv@gioararedges tagchide ammlmit dntibodies that
sequence to selected froma nmenber of the, VI
g@.nﬁhtcp RH.--1 Zrropprisiiteet bsayy ChainyaHgYle cegipm d%quafmre a member of the

gB %}npy?‘ccff ??] }n%tsk n@és an(?gﬂ%ﬁtcéhaﬂ{ ve{}yallgf"err'ggfogtdeﬂ%d from a

Ion w an ac cin am no

rﬁ%in@bheof the \ﬁaﬁsfaﬁ‘nl&'oﬂ%rrﬁh% &qﬂé{c'eélbf\@récﬁ@f QRe skilled artisan will
conprising an am nd acid sequence sel ected froma

NipRediate that ey Méint@e biibene, ¥ fafiilyyheawh €hisih Bedueacd tghbe combined
chain variable 15 region has a nutation at a

pweh eny egnier ef theWs), hianagehggicbaipssqudnon, contact or
hypernutation position with an activity enhancing
am no 4bose skdleddnghe arhwall plse pppreeidtedhtsddN Aesegyench golymorphisms

I SO unman .a od nt.i
f?l 4 lteac? go (hanges | 1nﬁf1ea :\gm o aC-l({ sewg f Bue[%{ﬂglr@ %1% x1st w1th1n a
epﬁm@ﬁmf(bg.,ttlﬁ@hmﬁm p@;ﬁﬂatlon). Such genetic polymorphism in the germlme
sequences may exist among individuals within a population due to natural allelic
variation. Such natural allelic variations can typically result in 1-5 % variance in the

nucleotide sequence of the a gene. Any and all such nucleotide variations and resulting

43



human anti body, or antigen binding has nmutation in the
l'ight chain CDR3. In another 20 preferred enbodi nent,

wo b@siogssbat ed hurman anti body, or antigen bi ndi PQI/O8208/000564
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mutation in the heavy chain CDR2. In another

preferred enbodi nent, the. isolated human ﬁmti body, or .
AARing dpldohynephisas imgedrlingrseanenchs that gisithe Frsply obpgtpral allelic

I r: r . ' ' at ed hunan

o f0h R0 P RO TR i Iveris el ey

chai n Abtdingly, anaiermspeqy the éiveator fdatdesramisplatddchuman antibody, or

i sol ated human anti hody,. or. anti gen. 25 bi ndi ng has

A AR DR ghROTTIPY ﬂteréfawﬁlcgﬂaﬁi&efxfﬂﬁswmgﬁg*m%gfﬂstwsr

skilled arthHsan tihds to MRRERIL ACard B EsoBRAREGr R hiun 9D with a
am no acid ‘sequence simlarity between nmenbers of the

\IJ3 rgre ieohstaer of a0 § \or 1e3s, Rekeweamedibyerface plhsmhbe rdsogdtice, or which
chai n VX1 germ ine famly, that nutations to the o
dehibits phytoBemaggietinn blast pretifsratenn iada it ivEraphydphaniaggl winin blast

t hat. . bi t -12. e P t No. 30

S0l5r08 Sl e sf 105 MR,

6, 914, 128) b)igies Hehey oetimvariuble sopipieceesrising dthemMd3icid sequence

famly nmenbers and denpnstrates the significant . .

swipsiddeom onemergyt e Kinh sermlinedamily. Batsay de hapyichain variable

SR ab e B B Bt oY AT AL SRRy concin

seRineReRSedighe V), 1 fam |y nenbers. The heavy and |i ght

chai n sequences of Joe 9 are provided as _a conparison.

Mut at i ons t@ hehe light ehdimsariahie iegirneepnarisingzarpamigie|acid sequence

f am nher s y che or. exanp h .

Sl RS 5 08 ORF S, ENOR st G varo

T DY oy SOl el Blign Tt o

nlpeahtationpeditgry with @a hotigteenhaaciap aasndyci@@Ridue.

mut agenesi s, targeti.ng individual am no acid resi.dues, ..

in t helt GRIFHTedem augmetg? 150071$ M&awm%oﬁé; organggen binding has

BHG&EM Nedhe M8y &atn €DR3NANMREint! £l ferfddt bl B8n12fhe isolated
escri bed herei'n (e.g., neutralization assays

desan dithody, dBeatigénebigding hassmuRgioarin tiolighs cbaia GRR3. In another

B R E R lslen ASgr SRS BT PR R st i
anP@edvy dhith CDRENTH aRothedirefeded Uffbodfmeén, the Woddt€dlhuman antibody,
human “anti body, or an anti gen- bi ndi ng@port i on

t

toreandigen bindingthan aptatinn indhe bghtehaiaaPBet dp pratheroprefegpd

has, a.heavy chain.yari abl o] C £l 8l ]
Tl hed T KR Rl FRL G TR BL BRI e heavy
SHRin ODRDs ‘In 2A6the0pte fertad le@ibddirhent a violatbdhimard dntibody, or antigen
variabl e region has a nutation at a preferred

skipdiag hge tiogdn & light 6B3ip (MR 1.cont act or

hyper b Cos P i . . '
o SR BB SElflisth o Ao Al HhIbER1ER e Meh amino acid

r equare cimiparitgibagvern neembroes afthd V5Sqgremtiae farilgairddtween members
fromthe q%g_oup consi sting of SEQ ID NGs: 669-675,
wighelighttahein Vgheemninerfamilyy thabinatatiegs tntha ggrmalines sequences can

mutation at a preferred sel ective nutagenesis
prieVide gdditieppltantibodes that bind to human IL-12." table 1 of US Patent No.

6,914,128 (see also Appendix A of US Patent No. 6,914,128) shows the germline

sequences of the V3 family members and demonstrates the significant sequence

homology within the family members. Also shown in table 1 of US Patent No.

44



20 hypernutation position with an activity enhanci ng
am no acid residue. An ordinarily skilled artisan wll

wa@ppsesisat e t hat based on the high am no aci d PGRUS®NEE0564
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simlarity between Joe 9 and COS-3 heavy chain

germ i ne sequence, and between Joe 9 and DPL8 | anbda
g@PM | pearedhe gerad incrseaucnseshior Vinltfamily maembers. hEh@lmwy and light

regions of thes ern1|nes sequences cag, provi
agltdin $eaﬁarrceaﬁ? TasolirieroYided B HEOTTRATISENN Smwwné tg she germline

Sl 10558 VIR0 €50, 1 PSS TR, B s

a&?ﬁl\ﬁ% acﬁﬁ%@ftgin@ 4k Yhosk %a@@@n ARRAAEboditNEY the RO (e.g. mutations in
features 'use of an isolated human antibody, or an

aleiYemhb mmﬂuﬁ@tlpos tamobe pménm@ﬁ usingistandardsmolieular biology
fO||OMAng C c st CS: t hat .bi,nd o_human . .
Qoo R 2 P B hesis ke B iTeh Sy MR popicues in the
r 2rliee B&f@ﬁ&eso{ronb“ﬂeda;y kifdtid @Fun@fondEARIyEiSEth&odified
surface asnon resonance, or which inhibits
pﬁytbgﬁ@ﬁﬁgéﬁﬁlbml hergindstg. me@tralmﬁlatl gsays Aesgrbedhin/Exaneple 3 of US

I ni

gg%/tg@;w i% 4211:128I’ eﬁcb%)ﬁécor@ fﬁlﬂg%}? egcggb%aj@%ﬁ% 5 of US Patent
2R084,0888283. PCT/ US2008/ 000564  b) has a heavy chain
vari abl e regi on conprising the COS-3 germine am no
aci d séeesargl y,me%me@thgwnamwe ﬁ%twe% 4¥q effngselalgd dyyman
hﬁ'ﬁlb@dg%tr%h'aﬁﬂ é{-bﬂldlr%&;rﬁtgﬁ ﬂgre%?l Whikh K& (R 690 'c'f’laracterlstlcs

Itron, cont 8¢t or ernutation position with
act i vity enhplmsiatgaayrchan aatiable mxcdummp'rlsn)g fasmao a01d sequence

i ght chain variable .regio

TS O oA et Sa A TS SASTRG: 1 ghin B hegyy chain
V@a[ria@@ I%éiro?lgiag’ﬁ mh@8tiéh M&Efe%d atledi W Bh@EéRdis position, contact or
sel ectivé nutagenesi s position, contact or

hiyypermutation pnsmos wtithcam agtivity amaacmg\antlyo aeld h@m@meng
am no acid éigid Dﬁe to.certai.n amno.acid res

occupy in g k alpﬁ’grl r%g“?jn i@lp?%ﬂ%% Flﬂllno amg sequence

I QU RISTrdM thd Brdub@bhsistitth GESI(Y 10 NDH 6681673 blvBereROIhe Might chain
structural features are conferred at these regi ons.

| verjskle iegighdias atnmetaGRRE aoprdfeopriseleetiiconytagenessuigission, contact or
it lgypaeC ant%ﬁ'org ggmﬁ}')rﬁ Vv t n%ctlgitgﬁlzlllanm gtalmcmg’ amﬁ rQscI{fuet here

ree or amno uence

bet V\BeAnfoacﬁﬁhhlylyl’ﬁkﬂtb@reﬁtlsafnheﬁlle@ﬁﬂw that befseabultl&sh@heammo acid
present _between famly nenbers. The skill ed artlsan
GRS SHBTAY detwiean I8 810 Lo 3rhsavt Cha 21 seguence, and

agél}ﬁrg&?fde il bggk 1580 eéerﬁllﬁ?lég c@éﬂ@é” 'tlﬁaff"tot}fe;l %ﬁc’tugfn%% the CDR

produce additional® anti les’t
| tegilohs o]l'hﬁsﬂgdtﬁhneabecmesce:sa:an ipeo v échhtmmuhl astibuglies that bind to

st anda cul techn| s descri bed
BU (112 ST hods A BB oA Gt ber e R BT gerd
fﬁ%ﬁe‘éﬁﬁ?bm%yqfeclﬁﬁqxhe%%%Eﬁ:‘i'xb@&'ﬁ?&/e anti body, or an
antigen-b I'ng portion thereof, which has the

f ol | owAagprdingtyadn ené aspects the lzmmpntfmureBMMQf arpisplaredrhuman

! !a'ntl %d?,noq a%l an 1ggr|1 g %mgf 1500 orrl] H’H:Tfle%f,l l\ﬁﬁi%g h44 %hrc]: f‘gllowing characteristics:

a) that binds to human IL-12 and dissociates from human IL-12 with a
kofr rate constant of 0.1 s'or less, as determined by surface plasmon resonance, or which

inhibits phytohemagglutinin blast proliferation in an in vitro phytohemagglutinin blast
proliferation assay (PHA assay) with an ICsg of 1 x 10°M or less.
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ko ff rate constant of 0.1 s-lor |ess, as determ ned
by surface plasnon resonance, or which inhibits

w@boosokssanggl uti nin bl ast proliferation in an PET/UB1008000564

10

15

20

25

30

phyt ohemaggl utinin blast proliferation assay (PHA

assay) with an 1C50 of 1 x 10"6Mor |less. b) has a

heavy chai nblkasiadisary ehajn dwl&ﬁml@ Wﬁﬂﬁ“ﬁﬁhﬁ&%@ﬁcﬁer‘nlme
aefg %81% §\§ex}%§| \%&%ﬂ'@% tI’lé R C. rteéll%n\l@? Imutatlon ata
ger éreln eav ai n°vari abl'e

r}agfemd @elﬁmivesmatage@%otsh@h, ccsntait (]3] hypfrrmlutayloalpntiltian with an
to CDR2s fromother VH3 germine famly nenbers, and
ACHBRY ewlngsa%mpéenduﬁ%gw sinmilar to CDR Is from

ot her VH3 gpgﬁ 6H%ﬁ irhprt . :
heavy chalnaeggkg éggggkﬁ% as éﬁlc :%Hfﬂgggg%gﬁ%nnhneannno
pacéd sequentes elherzin the light elgemeariabl@regidn loas,a rootatia tt @preferred

h er.nut ati on t%oosm;lon W th ariﬁ 30 activity.enhanci ng
§55 Ve BIUPEERETIPRSILIQN, CARLACLOTRYRERM YR PAsHiqnap|th an activity

r@gllaganggfmgd ﬁl@%sﬁﬁeam no acid sequence selected
froma nenber of the V?, 1 germine famly, wherein
t he |iQhe tacteatam aaamoaigleresmggﬁ aeupwng Key egesan OBRE DRnantd

PR e Be e i reh R BOR Bt Sicya) features are
NRIHBRESR) at A e eTOM. Thpakicuar Sthe DR ahd €DR 1MeLidhs tufe subject to
CDRI's fromother VX1 gernline fam li{n menbers, and

mpmeﬁl teturalghassifieationsy Sinceghererisginigh degEcenTMNing RYAS
eﬂ{l% ? §f o1 eere?rh%l :C]iI onﬁ’pn’or{grlgisgrg nt%éé %?881’?1051' fgg\tures arc present

elsﬁweén faghiBie@besi d'he ekillddartishn Relt @ﬁpieﬁlaﬂ:tthbmmmhﬁcatlons at the
antj bodi es used in the jnvention have variable an
cangoAatd residgeonat smfehege sarpstienl sueieres e:vq%awduce additional

Iy [
B e e L B B o Ry andard
ambleboldt bmlc(g technidues as detobedrab@agenesi s or PCR
nmut agenesi esult in amno acids.that are no

encod eécwg ng ﬁghargcgflqﬁ aSPRELi th?rﬂﬁ’&@ 19h a}qﬁesslésa l?é AR ésolated human

Aliod!, ra'nﬁgergf)m'a Rz R Her R WA heStht QoM‘(in‘ﬁQ characteristics:
were derived om human donors w Il contain antib

ody
sequences t fgthabindseto Hampm ILt Heand @aschsqscfmrn mgman IL-12 with a
germ i ne sequences, dye to the normnmal ocers of

sléqﬂﬁﬂec,coﬁf}? ot Dl s 195 dess sdstermingd Bygsustace plasmon resonance, or which

Seqﬁ)ét:% @ggtohg?qaé%ﬁp % Elb(?gggroh%r?ﬁl?ﬁ aei | tlgnvz;é% ghggﬁér%é%&inin blast

agrotl fedthtidnessenc@HA ass‘ap)ewnﬁ raarrewfkl ¥ egPMng 1éssom t he
true gernine configuration (i.e., differences in the
15 anplifieb) %m&?é cla@n é’éﬂf)‘él? EEi9meqMmRrifing an gwing acifbsequence

" C?%?%ici?%m a thelBY%: (H‘? H\llﬁ‘né ﬁrmgh ANGFeid h%%%a@ynb}{h‘?n variable

erences bac e true g fmine sequences

(fegRon comPREKATIHI @A is @fruétﬁfﬂl‘l?%ﬁhal’f B CDRESfrb@ dthé& V,;3 germline
germine configuration). Thus, the present invention

ctamibhphembers) andi nCDRAehat ib am:kdnmfaﬂy isomlatte DR fien other Vi3
this, the amno acid sequences of heavy and |ight

cgramiine fayoide eheybers endyavhateim the(hgavy chavel varsabbs agifinchasya mutation
mﬁ\i)ﬁ ongrSg I%Pt?see%uf%rggne s potgsllhft%%ppo (&9 of Ryﬁ%uwl%ﬁﬁagg’mon with an

eavycan
activity enhancing amino acid residue;
¢) has a light chain variable region comprising an amino acid sequence

selected from a member of the V) 1 germline family, wherein the light chain variable

region comprises a CDR2 that is structurally similar to CDR2s from other V; 1 germline
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chain framework am no acid sequences to identify am no
acid residues in the nutated i nmunogl obulin framework

waewaessses t hat differ fromthe cl osest gernl i NRBCT/US2008/000564
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sequences. Then, the appropriate nucleotides of the
nmut at ed irmunol%I obul i n sequence are nutated back taq

clomibapemnbers. andireCRB thatrie stswsyuraly similps fto F IR T ethes Val
code to determ ne which_ 25.nycleotide change houl d )
EETFRMS faULY HSBISSS SR PHEREN [RE(EPLEATRRIFIGR GBI s 2 mutation at
4 s REAVE g ﬁesﬁﬁ&s‘itﬁﬁx, ebtitadtlor B peren &l oRBIdIRRR with an
su as P&R di at g{

- nmedl a agenesis (in ich the
nactiatte énimancinpetmite sical residne or porat ed i nto the PCR

pri mer such that the. roduct, contains the .

Ut at 1| Breor R P EROU e Fof A5 AaST L tof Yy Spedeblgpnd constan
eRedndWHkh A€ heni k td Renas g&aihe dabfinbBlobulin sequences selected
backmut ati on shoul d be investigated for a 30 direct or

i frdinrthe V BASEedatabasat Mjeatigsisrieithereaerabiaagt hamancanigpdies (e.g., by

found after nutati to ffe | T

RS A Rl 3 PER BiaelieBite Ay S8Rl R Tbt g not encoded by
| Rgthatfgsinil e iighunbilvdblih ssienesst Abodhbratiss éfreexabiphsy antibodies
activity enhancing am no acids_identified by t

! : . ed by the :
sehisbtwaye denivesfsere Sumaasionerchil lbonfaimetibody sejeagss that differ from

b i . ram . .
oS B Bingalk it i, SR ACeS ot P ol RSP 8P Batig mutarion
r giatidbdoursgduringrB-aell dgetgahantc drshonid hedetdd th&AS the "germline”
conpetitive ELISA, _in vitro.,and in vivo neutralizatio
asegugRcen Ableted by deCR agplifcainn enegdopming gl reqges in the

6 hdwdAlk gio‘ﬁ? 'f'l'?)?rmh%ttﬁfé!'g%%ﬁﬁé é'ormgtupatfo'ns(?. HeJFREédce O the
fromvariolis sources (including human, prinate and/ or
oshplifishequeaxe.asSofparedio thezteue grembinerbequenée)aitintay be desirable to
aci ds subject to. mut atj on those am ngQ. acid .

Sganes Birst oA aeTeers bbb s G BoET e geblipees Gie.
gedRkinDRSR USR8 e VYLK ledaRed ©ahe EQmIINBROAALIAGHONATHYE, the present
amno acid in a second gernline sequence can renmain,

pinyeitdadcantmptionalheingbile adbaglemmatipe sspqderedhissthe amino acid

i denti cal .and col tot |
bt o6 P R ErAR e Qe BYHELET e o A xample in
19 BB @atalsdseSare Prstrohibagddde shomutdial ikdnawdgisbudiai lttavynand light

question. This would assure that any peptide epjtope
pelste frEBEWOEK @RENO peithsprueages te Aduyi i pminosacidpgidues In the mutated

ang | ent | e [ ' ]
BB BET R S B i L b e
bUheri, diendppeepridi©nacleaides afithegamated immunbpebulin sequence are mutated

i mmunogl obul i n encoded, by that second gerni.i ne . .

s bepkda cerrespead o thet 4o5m iRG§EAUSRECU ISIAE %mﬁﬁngtlﬁg%deotp determine which
aphd | TR B10 YR m e is RS THbRAIdIA ARG Sbul;
d?ltrléel%tgﬁ% c%ﬁ%eg]fs g?[ghg{% r%ﬁe’erm?tﬁgédséglsggt [ veh%ueltdagenesi s i
afipmewotk selfpereceps edreiedlouyby Handard methaslk, sueh @sPER-mediated

directly before the sel ective t agenesi s roagh. .

| gt e SO F P P FeRe e RE PR UCTEGR primers
PasdhithfNRe PERNBahct RBMafHs thd WREHTIHE)BIrIsQ8-dReslell ndtaget@sis. The role
Typically, selection of antibodies with inproved

abf ¢achtamaso ecid identifigd ap eandidate fardiapkmplatige skewd bgynvestigated for a

gﬁ{rgﬁg‘? %ﬁr‘céctd Tole 1rr1I a%%%eril Bin‘i’hencgt ailn%nanlylarrﬁgg ¥&d 30¢hd fhrdPFhutation to
affect any desirable characteristic of the human antibody should not be included in the
final human antibody; as an example, activity enhancing amino acids identified by the

selective mutagenesis approach will not be subject to backmutation. Assays to determine
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6,914,128, incorporated by reference herein. This can
be acconplished by randomy nutating conbi nati ons of

W@EDRsHgsseslues and generating large |ibraries cPOI/EBIV0SI0P0564
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anti bodi es of different sequences. However, for these

sel ection nethaods to work, the 25 anti body-antigen

rhg eharaciengiios of heantibodyytasritipgifipm frtagenesis caigelude BRISA,

0 ant i bi_ndi , . : .

EBMSTL RS A PSP PP 0) M85 4 Brampe
esfuil$ PhtehtiNo i §9 be 1 EtimbhurehBcbohemistryneith hissud @eaions fieth various
(presunably. due to additional non-specific

i JUESCA SN WH Ingdwiane RITIRES apd{qr pEReT SReF'$Wage parti cl e)

when . di . i .
a1y g apindl e Ml TR} BAT SRS SRAEeD PR Rtiioh Hose amino
adcidporithgnsdousd tochendiffeneat frofn thé tlosest gemlinieeseqder(cie bat jdentical to
ttgat of anqti.i bod Y61é.. Accor, di 'tt']"%lﬂ;%e anti bodi es with ided th

D8 GOTFPARTING ARG £¢iddn 2 870089 86 CAPRE &A™ By Phalggviced that
Obh& BERYd TREARESseqhéR is [dRhtiél ah&88lincaftd ik Re@tntdOLHhe human

or antigens, phage displa met hods are limting in
tangibodybf thietivention ébreat teaght 0, Ipoeferablynl 2 #minotricigdsl gn both sides of the

i np. bi ndi . WD 2008/ 088823 PCT/.WUS2008/ 000564
BB AR R Py A B R G s g T to the
Sedeedd MeteMibRpRIGSiohaARigeR preseittigtde] 16 @85 silEct tRadVAth the

phage display affinity maturation of antibodies, was i .
ehyrads ansthedy of hedpeandignavauld 8ot herfpreign by identicplto a self-antigen, 1.e.
PFQVi : . eGi.i :
B
| do¥ui @tdn9Reage Dif AFLIBIE dpiiageatibing prefigrably syskeamatatian occurs directly
shoul d be noted that this nethod can al so %{;} Selgaéwth'
t raorsIPH gEeriths SelggtivesputagResNEPRERREH. MPFfePTe ahlys bpgkmutation
j : ' ove the

R DR B, e e R e vty
(e.g., affinity or neutralizing activity) of an
Sﬁti body, ._ideal |y ope uld.li e to nutgte.ever

i t i Modificafjgns to; Brefepred Selective Mutagen tio

CDR
optact and/or

eMeb bRt ARh RRRRNE! € am no acid residue. However,
since there are, on average, 70 CDR positions within
an ant Thwdally, seietticarofappbodichwith iingrayed wéinitie ¢an be carried out

consuni ng .an | or_intensive, Accordi nal he

COTREE dhtey, EBALs. aR SERT b in 45 A i Abhd and Ry Patent No.
agv14128 iRdorpdiatedMyi rBRedhc herdill. alhis gaw B Ycdd@iplizhed by randomly
sel ect ed residues within the heavy and/or |ight chain,
apretinggpmhinationeof €RR rasidursendfeenerating laser l1orarigs sgining

o e vt . "
REBHETE i Rab RGBT PIE R R o vork e
Daitidody-ahfigenveastionafiifi eeraicio@quitibridie® adfowaovanimbqayferential
vari able region are in _contact with an anti gep.cannot
blindieg of highey affinatyiaptibedigniodhe apfigsn é&%ﬁ?ﬂ%ﬁ%ﬂ&%ﬂ at would

}\@f‘d‘v& e Fﬂ)ﬁﬂlrﬂ NG P@”e&!%l%h&@ @?M@rnbﬁpé &etéﬁ?hé’@ (presumably due to

verthel ess, alignnents of sequences from ant 1 bodi es
wadditiatiaf hien-epdcifipmedridtons betsveen titbuarttigzedn layd higet pagticle)l when phage
have identified the 20 CDRs as local .regions withi,n . .
8P Feliods Wed R OARPET <40 MR S o R FHER AE L aggbodies,
a\%ﬁdnbé?@irﬁlg%g Kaleah 18k 8 affinky 4dBie ¥ e N¥AE ¥ antiddy Y61).
190: 382-393, , Kabat, E. A, et al.
Accordingly, antibodies with even higher affinities could not be selected by phage

display methods. Thus, for at least certain antibodies or antigens, phage display

methods are limiting in their ability to select antibodies with a highly improved binding
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Structural studies have shown that the antigen
bi ndi ng surface is formed by amn i dues

d
pﬁ)@gmty/aﬁﬁrtlwe Aecardirgly, pmsdho datﬁ{%ia é%?ﬁ{vgz\émg@gesw Approach
gg%gg@g S @&;@ d?s@oeiscbggﬂllt% Hlaaﬁltr?tgoerﬁ&rdﬁ BH&@& was established

Timemefcmn&:, thfsdimeatan andtis gervidedthiyltbelynvepaom. Ahhmlrgh thisi Stlective
reldues wi t hi n and t i de of the may be .
e ARHSPSo 8 AELE O d AR G Lol Y fHiehfiee display
e%ls?élm lidgRbid betbted ﬂwhﬁ*g m@thod RaR hisb BB Bsddwith %é"ﬁﬁa‘@é display
I ’ght chai n CDR1 d CDR2, in a portion o
kasEa. BOrevar, mhmﬂaztwh mrta@nems amqgeqh cagibeasedfo i lmprove the
omattl C ~mut attlborgilx (Tomison et al (1996) J. Mol . Biol.
DRHLVILy phapy particul ar, positions H31, H31B,

H33, Hpgkn ﬁd@@& it 8 affintf); orlmdliraliddPactl i) obBBantibody,
L91, L92, E93 aned L9411yv$/e€|r§eal deﬁ/t(l)rfl eéaas r%iagg%? Amnety

sideally ersy wewdaikedo mutateieuery GRBwposition ihbeth shehsayy gnd light chains
h h 8
T S T N e B

| CORt pasitiing WatbiRe aiantiods ﬁ;dhrmvupptdach weuldbd vy tinenda@suming and
of an_antibody binding site, and potentially provide

L@b@rr Wﬁlﬁlvpnﬁépwée%mthwﬂloérpfabﬁ inyestionpaliopyieanydp gmprove the
litz QP tifet an%lbody 5? Fﬁ‘ﬂﬁ&‘nﬁ a é¥ R 516(51 Y RlsRivky I\&?&ﬂpﬁxe heavy

does necessar a ro a spec
aaridrar leghit dhain GDRs gBmlturmdien the ractﬂod; u'gtjpe sShveRntion al;lews' @dprovement

am no aci resi s t act .th ant|

SRR ahitGTHERE paBPiraLEe bt s TDE RO GO hgantibody.
ant i gePeteilintng VREIHUTHIABP abid rEHHﬁé@fo af YRS dyechrid¥le region are in
mutational studies on the role of somatic nutations

t condantt Mbidcan aatigem canynof Shacrqmatel(y];g@byted lbmg on primary sequence or

%4814 7h yh een . stgmatl C tat [1 s.)a nt ces from
i PSFFiORS Pt E variage reicty | Nreathsless abaPosnis of sy

Vet ol Withadl Sekimt ¥pdcEiif€sadnhdtdd by BiabatG@ bl $aPO Mdhiifed the
germine 10 residues, generating a gernline version of

t 6B Ramsilocal regionsiviidiy thihyasiableaggions whichrif{er enifisprily among
3 rﬁsbgglé:s ?Cou%{lgl‘ %l (i@ﬁ Alr’%lnl ﬂAfglatli“é’;cy 1@6 %E%@nt K?l%{tSE A, etal

ov red restoring

of199 m)esea;lua»edee i PeaYaRdsiof ImmitabloQidal, Intke em nEWzaszn@ tUn8t Department
man somati c nutations rrﬁ_é be permtted that do not

eqlmné HW%SP@&?SH\I ?’thcaéle{lﬂ‘(ﬂ Pi-3242). fpfectyal gtydies have
t t
glér{/bé\?@;lh ¥ Sﬁ‘?e?n Blﬂihnﬁahrfpéé‘: E?{rgfkﬂswn%}lﬂé raog rgggﬁiéé present in the
[ ﬁDlRlsaIOtheﬂ aminafatidmesiuantutdidaihe CRR ate aleckigmviz ® play structural
nunber . S an-sel f an ens. reover, . .
TRt e ety o hoR b SRR T PR Btz andbody

”Béli-‘ Latih®Reid FASEE Sviviah had beBRIe rale @BRS ?I‘?WS& important.
self-reactivity. Hypernutation of such low affinity

ant i bodhe sequaycesalignenenbstadish by A ogdispn pealddentifted a number of

("negati.v el ect i i\ncr. af fi.nity for
P dh e et g bt R G PRI HE IR a L g of the kappa
pEHa"EﬁCDI@n\thcﬁtaPéJﬁEdlﬁeﬁlt sigk3tod sehafic h@[@@nn'@mﬁﬂhscﬂf et al (1996) J.
anti bodi es does not provide a nethod of predictin
Mol. Biol. 256: 813-817). In particular, positions H31, H31B, H33, H33B, H52B, H56,
H58, L30, L31, L31A, L50, L53, L91, L92, .93 and L94 were identified as frequent

sites for somatic mutation. However, this analysis excludes the important heavy chain
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either (1) the role of somatic hyper-nutation sites in
the affinity maturation process versus the process of

wale@smsssehg affinity towards unwant ed anti genspCDUSZ083/000564
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how a given amno acid contributes to the properties
of a specific antjgen-antibodg_pair. 25 Other attenpts
t 6DRIdegions.tand segiaas of thediehit Fhain S RKb Whighcpre kaow &xlig i the

a reg . . . .

SR 50y R 51 BRI BB RELons it n
(Maipenl Furth@inoad, Topdid6)er dl. pMplose Biaokomaf2diversity g does not
The potential role of positions |ocated mLIHin an

olkcssaElt PrediehiREcIG At 2 sprei b pmaio asikinangigen pindpgrand suggest

| 0 . . . . .
SRS by A OO A AR g e st
HeBichidodot eliftacttbSanttdeh, THEGconkRiZionH9 &irthred suppb@Od bp mutational

t he heavy chain and L30A, L32, L91, 2 3, L94

Lgadienop iy rpregqﬁéoeﬁap MURARS e Bty aiﬁ?li%@ar%{ 0. PNAS,

t bat s py.otli QideRRn P mafit kSR ord Tt A6ich-difihitg aﬁthgsﬁoﬁl’f@lylarsonate

ot her structural data nmay over 50 2008/ 088823

PSR M08) 0GOS Smultanebuglydeplapeddith thatoenreasponding germline
positions, |eading to the.specul atjon that differen

DRk Fensra e g enarigbr e 3ol s i Bhady, Which BhERhwo-
aRid &N fold RFishin Kkivath. THE TGN hifRityTdMAmi-Ags AiboPLsuld be
residues in antibody CDR sequences in a |arge phage _
despyergd by mstaripgtanly Byweeiofithe pinctegs somatic Buatioasfdenangtrating that

B b ok SR e PO G BE A Poins

Padiivityet al . had nmutations in a total of eight
positions, and a reductionary analysis of

. which =
changes$haresulisanbeexrlgingdauparely the nafse g1 anterody g eysityritself.
t ' ' . ' . :
e B SR AR b SRR ol b
sofdel famtnonsselflaatigafs. dMomeovarcardibodieymayachdedgd in the course of affinity

Furthernore, randomi zing multiple residues not .
e Yegiencadarois iR maysbis sl FREER: | AR Uaign of such
apfw beity aPESddiahSy RrOPRS dtofish Qélf-gébéfi@ii@}‘ g'gkéegirv%%el‘éﬁtion") and

an antibody are art-recognized and include .
eiarabeaffiprtg derthaforergnahtigem- thayestore, dbeanalysis/of psingary and

wi .t h other ofeins or human tj.ssues and preservatio -
oftr Itll_frlac%t&@géaeEfﬂ%en%lggl_)?f?ifmg?oedlesc o&g 80{] %roﬁmeggr{netﬁod gF predicting
O&iEHEr ( Nahé AT BPSHRAL Hypeb aftRIbnastel THhe WYt mefuration process
neutralization 15 potency. Other desirable properties ,
overgdfathe prasesssafi desrepsing atimnigpvards unyvapied sapgenss plel@) 8w a given
Cross reactiwit L L f - ' .

BRR ARt Ysp bt oRAZELNE e Bbady i

| evel sOtHer ptterhpisno hddessthakslant spdcific anine adbiesidbésin antigen
properties or characteristics_ can be observed o

nEAQERIEEN WETigads by aradving 2 eamtbé’t;%frﬁrajﬂ%lsmi%wwfrﬁ@tigen-antibody
but 00t d i ded 10, Bkl Sy e CORpet it j Weo BidsSMrcyi A ik fod:
oHim B ATy B SRR bl s Tt e o
3paHitidiS |Setehivithia. and, 02isidelth8 )CDRswas oldicitedlc FRositeons yn CDRs

wth tissue, sectjons fromdifferent sources incl.udj
PR e 57 Ftisca TALGE Homogupie 40 SEE8 and Hrebairuck iclvad a1,
apd3 Sfys@lises, 1153685 856,158, IR MIT8! HON, 1468 hid HIDO¢h the heavy
transi ent expression or

chain and L30A, L32, L91, L92, L93, .94, L96 in the light chain. However, the authors

noted that prediction of antigen contacts using these and other structural data may over
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stabl e expression. In addition, the nethod of Pini et
al may introduce nore changes than the 25 m ni nal

woeoosesssatt ual |y required to inprove affinity BOTUREYS/000564
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|l ead to the antibodies triggering anti-human-anti body
(HAMA) formation in human subjects. Further, as
cinslondisepredics eqiiagt positings, ferdings 1@itbpspegulasion dind g sl fferericstrategy

h r. ot her,. at. i ncludi ng ri bosone

o’ﬁé"é?‘%‘_\% tﬁg))? Hgilg%r%ﬁgrﬁﬁpg%%%g%el y upon reaching

cert ai Pini &f d/i ddstiiBSranadmesny mnitpdotbgidanslinpdiitiboén CORIsequences in
the conditions required to reach equilibrium 30 m

rfolaraseplage AisplaHibdamy o samiddpaTaae antipedy Hiiais (Boeghe(1998) /
of.. o Lo : . . s e o
P21 80T P, BeSuek M ot SR Giscussed by Pini
adttal. dad . muthtoraridiartanal bfeighti josewnsrand saaduaipngtyemalysis of which

dﬁiai L peéqe;ﬁti: ggqpiyﬁéllgtnr%agllfeg#pg%gqmgt | nlwggf tgp g{ltlj‘lgorc{yggegor%fes impractical
el aieMreRe Q&O%e‘:rﬂﬁl%ii 02BY%Sble TRAbinato¥RoRABLABRB AR smallest
PCT/ US2008/ 0

564 present invention, ﬁovvever,
pruonbal ef amimeadidarefjoired.ncr easi ng anti body affinity of

TS RN R
Adestrb® pRIPEHRAQY thelditibody [REREHlE ?Mﬁérﬂidmrcbaﬁbte%@& of an antibody

considering the desirability of inparting a nultitude
oifre ditfreeqamined cind nedvdy fos examplerprasespaitanfafmoarnrpsgegetivey, e.g.,

oath e Prsihe BBl ielopnd ekt o R Al tr are

tQose® hingtani gedlin@ins@uecdlbbifinBdt dgrRBE BhSroappematmes@alization
be the best strategy for preserving. these desirable

prasensyt Qbergsirable ppoRstiiGsPr charagigristigstigclude abjlity to preserve species
i . - FOrL- i . i s- Yi .

SRR SR Ao b U ST By e v

| sxpEay@Nntle]slof protein Al mamiriatinn peliserithe debirdbie peopetties dy

whi | e preserving desired properti.es. Desired : : .

TSI EFIsHES i SRERbSPREH QUBtFeRUIs BHIBE At SRaegyegiiechniques including

NAR O Bisteld FRELIVA LobnietiBvOERSS A PH.QiBd BRd B vive'HEBhlization assays
tissues, 52) preservation of fine epitope specificity,

i (sez e.gelcxagmplz i hof HSPagene Piot 6,984,138 ) fremaibplisiogheristry with tissue

context.of the p70 40/ p3 t di t b

SPEUER G et avabe REREH Foiar eSS fifers o the need
plé‘l@{ b&nhd (sB)di D &%k Blek§6n 8f mamndilibh Reyusihgd Ralkdi¢ ¥x@askion or
15 1ight chain am no acid sequences that were as cl ose

asaljosxprosseont.o their respective gerniine
i mmunogl opulin se ngesy: N, Qne. el i t
nmet ho dgo?ﬁk{hoél’ ithnev%%t?'f) on P Blrn(l) it %éﬁayaﬁggglé%ﬁ%lg Chlgﬁges than the

tmgeneghberaRfiallfedguakdao shpbegsfidigrandmseledd n@thehatibodies
desirable properties or characterjstics of the
alrigBeriRE/anthuaanapibrdyiglAMe ) dpmmatiopyn Jugnap subjects.

| . . ] n H
D RS0 9 T 1 BERERLLAE b, v e
amethet edudifig ribdsomeldidplay nmayt et wogk sgpreptistdl yaugonaeauhing certain
re i_d,ueg. The an'h&? acjid resi d(g s to be mutated maéf ey
tatfigitics betvaen @pubody Wi atigr e Sopdtions PP fefrach gquilibrium

pxﬂ%/ hbORSestdtli8hed in a reasonable time frame because of additional interactions
including interactions with other phage or ribosome components and the antigen.
The ordinarily skilled artisan may glean interesting scientific information on the

origin of antibody diversity from the teachings of the references discussed above. The
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fromcontact positions, and then from hypernutation
positions. The individual selected position can be

wonaoansss2s o at | east two ot her am no aci d resiPOBUSZVA8/000564
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the effect of the 25 nutation both on the desired
properties of the antibody, and inprovement in
apresdno dhyvenaen. ihpiveyer, prayidesrarmetbed fortiecrersingeantipedy affinity of a

e 15 SRR i SOTRLA SRR 55, FegRLE6/ e

Scﬂia@aﬁiéri’sﬁcm heanebddy. TOSistespdtidllydmpoerah@@hen considering the
posi tions; 3) hypernutation positions and ranking

t he
péasirebibhsofimmassnan wwltitade olgliffereghcharacisristispen @|SB?F1ﬁC antibody

d Iight chain variable regions of
%&gﬁpgﬁgﬁﬁg?g%égggreferred over CDR2 preferred over
CDR 1) If thestantinguatibyd ynhdsalesingble ﬁﬂrﬂ)ledﬂzb er phahaerigits which need to

sel ective nutagenesi s positions, % ﬁ]r tation nd/ or
coelainedy g splerbyramptaenrsisapaEach Fan by [%St igtegy|tor preserving

: le,
SRS D2 MO, 0B85 S xampe
i the inwitaigemlesisnof X6l othe adm Wakeo actdase affinitgffot ld.- h2]tah6m:lynprove the
[ er.to deter ne a.t|V| enhanC|n am,no aci

Bl oSt od ko opi Rl BB oS PR s Desired

OhropB&ies BF'YM %@ﬁde@cﬁ) Miebtv AARNGIontero & TefQivtG ivith other proteins or
resi dues and anal yzing the effect of the various

chm‘oammsnl@m£2mesm‘@t@@tqf\ﬂnﬁ)¢plt6p®$pe§llﬁ@ltamq pes@iRiging a p40 epitope

RS0 BB EOP LR B R R s o

bage thrétitetfien o€ 8slubR pAdandi@) tietatidn éthe antiBbdp wathil@avy and
substitutions with regard to their inmmunogenic

phglsichpialamipp grid seqyeants that Were agiclasp as posihle i their respective
ant | n am no aci d sequence which
ngeghtflgr} U%‘lgngPSHIErQJ ueficed! g

vari abl e regi on sequence that
is desmrmb:eainbdmmemefmd rhé¢tkodl af thbasweention phasdeaam sehdctioe
10 acid sequence that is %o npar ahl e to of her human
AP ABERASESAPPIQARR S PéHR‘ieﬁlj qréargqe(,\@ﬁg th desipblpproperties or

amair&%ﬂs‘ﬁés GOMRE %Hb&g' \Qﬂllé‘fﬂx vﬁg'tﬁe §f‘f'ilﬂ§tg lah &t Rutkd@htion

is rarely encounter her “ger ni sequences or
t peexgq ljléha:aelsn tdelaatihe mdnagmnsmmpprbmﬂn esas ddfmetl ebeat and includes a

ran to nutant antibodies with an am no . .

Srthod hoan T B ErlPe Adee RlemyBR o e SpeamITY apid esiducs
gf%rlfg hBteASANENRE bOSelbifd BEARBIPrelscREPIR1taBEIBE positions, then
anti body. As 'set 15 forth above, nutant anti bodi es

cﬁqmrqostaqumtm@amd ibae freot hmenyu@nhammhgn%rff heondiyidpal selected

reS|due I cate preferred oqyer.

B it e SR g VR B s Cy R et of he
Vﬂaﬁ;ta’&*@h%oﬂﬁ@i Qﬁ%e&f@i popéreies ecithevafibddypard Bﬁprbh&némtghtmtlbody
chain variable region. The nutant antibodies can al so

bectiyityds éefemyned.npr ovenent in activity, e.g. when 20

conpar g, S?le&'\‘?e' Mu?a@%{lees%"&%?%{%ﬂ cBﬁatp‘?i@!-fs%e %E& fpdy. The

I mprovéenment I n act anfibody can be
det er ﬂkerlﬁdln@&ﬁndmaﬁmoemohylmthubf@r i1 7 picferredosemyise mutagenesis

R 7B L L B S SES BLESTRR e osion
based on the location of the position within the heavy and light chain variable regions of
an antibody (CDR3 preferred over CDR2 preferred over CDR1);

individually mutating candidate preferred selective mutagenesis positions,

hypermutation and/or contact positions in the order of ranking, to all possible other
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No. 6,914,128). Preferably, the inprovenent in
activity can be at |east 2-20 fold higher than the

W 2008088303 anti body. The i mprovenent in activi t pCT/ER00&000564
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at least "x I " to "x2" fold 25 hi gher than the
parental antibody wherein "X "x2" are integers
beme@nldam@rdurwdmmglrg the efifcpt Of th laérvrrbia HWgations on the activity
n

fttgén ?ntm}%ly grd%r E@H%ﬁﬂ?rﬁe g(z:até\t%ty\lleﬁlthaf?mg gﬁC[?OHQCI%- I:n%%ldues
aci d r#siechssarsy ﬁlﬁkmg@telp&nse&ioudmmﬂloho oﬂ&ie&ndnvtwal/\tnertvhg fenhancing
at | east one other desirable_property has b le) ) .
ranipeRey 155idnes angh anghzEg thq:sffecg)gg \glrlo\l,r,p £pmbinations on the activity
a a I

(?k‘the Qﬁtk‘hﬁ%@esf gél%&r g élgl?tﬁ{rlt?a%'ﬁ'bgﬁeiQf‘ithﬁét}%t)ﬁ%@%ﬁ%}é@%‘rﬁﬂo acid

hiesidned argisasking (2 mptaﬁsamlmtiles thased capthe d)qmatlon and 1dent1ty of the

A PRGC ORGSR HERS oo BRpnORRBNEPoahily Highes!ranking i

t %eér?mmﬁfaﬁy %ﬁfﬂoaﬁes o2 Qbﬂlgrl‘s@ﬁr?%ﬁ{o%f@sehﬁ&f&fvﬂﬁ@h nearly identical
| ubl e p40; and (3) generation of antibodies with

hmawarabkd: deg@htse@ttmpmtmmsr@serdned in ecg@enheedataimsemﬁes an amino

3 WO 20 088823 gr/ U\ﬁé@o 8/ 00056 ki ¢
TP En G ReY S P IPREB P U UPYT AREOT it GO S Bepiipe i iven o
S@AANERHodRREon@RHi S5 Al Al Wi slbsieibe the id @88y encountered in
likely to elicit a human i mmune response based on the
n@th@e geflingi seesnenteithe seaneners of ofher humas agtibedies. Thgdowest
observa n
"BPErERS UL B0t YRGS af huflS SR LSRR YA Bas not been

eerfouiterdd ih@agimtin®sajuerde drahsicqubriceefaabiher hyman antibody. As set
enhanci ng am no aci d residues, to determ ne whet her

r Eribabpyf revtartantiedics SpNBrIHRSBFLS) 0BF AERANAaRTIEE Riino acid
ht%?rdﬁg fdtafedn MR § e?re@fov&f@DR?%v}ﬂEh g Spr@i%rr‘égtoklé’reCDRl The
agenesi’s appr oac he nutagenesi

depdsidb elek lhmhzsmhaﬁlihmrlahﬂd Iwgldmsadre mefatrédomer Htke 8£ theHjght chain
L50->Y, or L94G >Y each inproved neutralization

a¥ariaPle i8N t he anti body. However, when conbination 10
cl onesTm@Bﬁt&r&%ﬁ%dlé%n%%lﬁélS&Ndl&f for @ pFReRicRER a%hOft‘g e.g. when
H31 S-*E + L50->Y + was no bet Per than L
+ccuepsra®d % thde strcspﬁhémfmre@tal @hab@yn gl hehmpgevemant & actwlty of the

R A5 550 U B S A5 Bl R AR AR B bincing
Oyﬁexf%ﬁ}/afﬂﬁgy B¢ L@ €dck \pasionag@nasdSanaBRIs(8€d Example 3 of US Patent
t herefore entified the mnimal nunmber of chan

t Nat 6,0 bhi 28)b Rrefierably . ttheinpprasgmeni in petivity qanéae@biﬁasth 20 fold higher
a dug% d;garenq ?bommﬁ?egﬁnoé &\é@t%%ﬁ% h& vrgfr cahltR & 'l&@'! fxl "to "xp" fold

operti

mhgrpg'%ﬁaﬁérﬁﬁl Elﬁgd I%HPQﬂ" BEq ¥ aygllrﬁ ré/iaetween and

uce e sel ected nutageriesi s pproach can be

C%Mﬁmgezitd 70, Indltdihg k1@t Kvidit theatye RRaE, . JONES .4 3-10.

Fab fragmsnt genes as to a scFV gene, as descrjbed in

sect i omh¢ mutgns anilgshesswith thegrctivity grpnyingrasyng ﬁ%ldzreSldue also can be
t.he e ec

DEBRHEST o hE DEVERRE LTI PRSI EPER, pstepnrpine ater

Cafutdidn! Fanstanpledwithbati-hill1etayitibediés wetingsfoas(1) preservation of non-
described in detail in section |V Preferred host
celopsrepgieyifydwith pihee Praseiak ar junartissyst (Dareservatign of epitope

%%EJEA ﬁon,F'f.e(.: Pécogmgfng a p40 epitope preferably in the context of the p70 (p40/p35)
heterodimer, thereby preventing binding interference from free soluble p40; and (3)

generation of antibodies with heavy and light chain amino acid sequences that were as
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eukaryotic host cells, for exanple, yeast cells, e.qg.,
S. cerevisae. Mst preferred eukaryotic host cells

wae@sosssenl i an host cells, described in detail PETUS2008/000564

15

20

25

30

section IV. 25 The selective nmutagenesis approach
provides a nethod of producing antibodies wth
| HpTecAsarpssible tq itheaietsspectine gernp ed mmunagkbulin sequensgs; apd
oéetélnﬁnﬂgt\i'lﬁag%omﬁ t]@f_{t llkggfqg%hcﬂ-gﬁ Iém%h?ﬁh{u\ﬁ reslponse based on the

tageneSi's approac rOVI 0 produ
aniumlbmdxf elﬁfferwndeh fnol’fptm\gednhiﬁé saguences Thieisaime Imbvearvdum can be made
subj ect E‘ack mut ati ons. The selective  nuta ene
a‘ﬁibi“b%(&k?oéb’ 8VIgR AT LanLIGECHYY SHhanRBe ARG a¢! éeS‘ es c.g.at

f

S on et W FRAMEE it RRCH SRR i dgemine wheter
neteagienes ite (h:pmlﬂaph)pcayn obeharacgteuisticrhastoaenteadd ant i body

|mr:(r:]: 33léat ngrﬁpf g&gﬁ% Sf Sglggl\%egrnathé%gaeéfsgpp@agp i the mutagenesis

2R Y OPRI R 3oriteld YIRSV cm@m mgiﬁamutaﬁﬁmﬂmnm_@ oY\@94G—>Y
2008/ 088823 PCT/ US2008/ 000564 Fab fragments of a ful

| eachyfitnpenved hodtrdzatodadtivityrofain ariibodes Homenen then comblnatlon

ﬁi‘l)?é&%?%%tes%%%rcﬁgi%ﬂ' GieBr i oA AL 6 Y S0EY +L9G—Y

{;étPe"r ‘tlfarﬁ LﬁMYtl E'B_bb—i‘i(g{lsﬁﬁ.. *i‘ﬂe(‘xfig;g%sc%gﬁ%gé ﬁ{%5g%¥m1me

Nﬁhino aé\m&@mdﬁ@ Ber tB‘Glu‘hQﬁ(?Slﬂ&ﬂZl OB@URIA@ﬂﬂJ@rﬁtessary for the improved
al .,(1998) Curr. Opin. Struc. Biol. 8: 443-450;
activity 966795 N |Yé1c Theisglepiéve mptagenpstvappiangh t eaﬁf@rv@mlﬁed the

Kﬂhﬁ%@ﬁﬁbﬂ o%"cﬁifi%ez 8 358l1BufaPo Andidat 3&{?\9# g]egeg)y reducing the

awasaki e sel ective nmutagenesi s approac
pinowirtteeni pobdntiabothe ffinaldantibody and piesetiver othéridesired properties of
i rﬁpr oved activities that can be selected using
ripBRRARAY- di spl ay techniques. 10 In the nethods of the

I nvent jsgnie PONIADGRLER he ¥R ARIEVL kib‘r&ﬂic@@ bP ée%?ed mutagenesm
t hereof are further n‘DdIerd by altering individ

pappredcbwen ba commeriebiRstodll {engthHawiRodn dhain geh@yvR Fab fragment genes

RSy A58 BL ESLeTa" B ot Vi and VL. reios

asheaidcadSAHS sél@ctéd‘ﬁiutdgtené‘s@é"ap?@ oA é)@}ﬁ@@%ﬂ)nw&fbrs encoding the heavy
anti bodies that are expressed in other %pes of host

sash lighs chajpehn he traesdewed o veriey hogcelaanedscapedcialdetail in section
R e S G T S

pélﬁ(htylo@lﬂihobtﬁjellg, far exumisietyeasels, ¢y ps rmavwabo Most preferred

positiaon. Pref erred cont act positions_an
Hepkapvetic dosigellp atsi mammalias hawcehe aleffé\béfi i getall ingsgstipn IV.

inta
of US g? S}rlft%fnl\lgﬁuf% gl%fs %@%{ ool nl(}jrévﬁel r Q%gowggtg%(ﬁn tibodies
awitb irdproved attivitieésheithait poidr afﬁmtlyenatmaemh iof thei antiBOdy by other
descrii di detai| in Exanple 2 of US Pate gt No. . 0
GG 196 SelBFRYcTPISgE TSI ARBLOACh SET IS mAEd E PEidugige antibodies
f\‘VQm&E@ng Qﬁﬁnﬁé&r\ﬁl&l@ﬁ 'hQQ: %en"sﬁ@yect"ﬂ%%aclk%tldﬂg Eghé’@aectlve
HaWtageisBis aﬁpﬁ)_‘ach IE_IBO ,prQ\Bd_¢s a_@g;hod of 1mprov1ng the act1v1ty of affinity
matured antibodies.
The skilled artisan will recognize that the selective mutagenesis approach can be

used in standard antibody manipulation techniques known in the art. Examples include,

but are not limited to, CDR grafted antibodies, chimeric antibodies, scFV fragments,
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L34, L50, L52, L53, L55, L91, L92, L93, L94 and L96.
Preferred hypernutation positions are selected from

w0 b@sgsssep consi sting of H30, H31, H31B, H32, PERUSHBE000564

10
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25 H58, L30, L31, L32, L53 and L93. Nbre preferred
am no acid residues greferred to as "preferred
sEabefcagm@tmf afdhlengts apbbodieoans humananhbodics Gamaethengagrees, ¢.8.,

%ﬁrgutatlon positions and are selected fromthe

pUORE %t i ng of H30, H31, H31B, H32, H33, H52,

H56 He8pid laQe séﬁé—mulﬁ@nal@ﬁlysisgﬁ’,anlh-&ﬁhesl-lﬁal,udé%wtro transcrlptlon
Particularly preferred contact ositions are select
fangriranslatign 9eipe chRsese ﬂﬁglawﬁeqheelgamsesgzg Ié@rqureéﬂéchl@aﬂ Proc.
aglihv | i a :
o gt P P Ad 2 A ) R OF SR o &
4435 05 Blesdr sl | (I990F Natleic Aczd Res. 25: 5132 5134) and U.S. Patent Nos.

F@%%O %F&Blg'nq]_'@%g él' %g% }ssy}éétollﬁ.é%i%aé@ %‘ie Hglgctlwl@ftaggwls éAf)proach also

@iyldgﬁémfé%@wg%c#ﬁé%ublog%s vxlrélsimplr&;ed &ngl’tleg%ﬁﬂ can be selected

eferred activity 55
2008 H8B8RRI BiSplaySadD8ue0564 enhanci ng am no acid

poat ¢ | Bhise ARROc ch The Rasdtilon, Tboptss b pinifiadihpggrions thercof
L3O furktdl mded?ed B@@terk%ﬁndxbﬂﬁlal bSRiors 94 the CBRE 0 tHeAHEYR and/or

preferred activity enhancing am no acid residues
rIe@VBC eAlalmugb these dnodiBedtigne sarf bﬁ:raaéqjmathas@sinapﬂmd antibodies, the

Ilﬁe éh %d gV van %@Lﬁéﬁ Ry C%?}%@%fflﬂ%ﬁﬁf \];vbtﬁ H@ qd %se%at arg expressed in
S&h@&&béﬁbf&w@ﬁé’ﬂste@ﬁﬂ alichseheerigdyeSebe@bmyiglian cell expression
mut agenesi s position, contact and/or hypernutation

posiemsord hgiladivislug] pRiGE withe thedas splested far repdifigatim are based
i ndi n
SR PRL ALY Ak R e g8 1 0
i ndi vi Pheddrrgdasintacopositors. a,nd thy pereneition ;msamm as definel herem are
mut ageni ¢ oI i gonucl eot i de tl% ]%%ner e a.''mni lﬁ gr ar
1

ofhonddnfiatle 3 oA LpErFELYO- %t PRRJA AL BicptN
. n,gﬂ,ﬁ?lﬁ a%ﬂ%héi?%oﬁ[ﬁ%ﬁoﬁ% ordaficd WAk ﬁ‘leﬁ‘l%H'OY'tﬁéflnventlon is

ariciig am no aci d resi dues expressing, and
pdasbrﬁlydmg detael indtkiafripdel2 aftiSidatking No( 6,944,128n Paeferred contact

O e eI9ek i P e hRprBUEC T ol HOTR pa2gHss, 135,

by soEasUH N, Hof3f, H5at Hssmsﬂ}fb’o'omﬁmbyﬁw)mm L30 131,132,
repeating these steps for other CDR positions,

nb%éé@r 952 dieh, E6bbl i, AG2i bR LiSpard hﬂ@t direferred élhnwwt@ilon

ity and testl h h
BRI e RB Y el i B RO B Bagaps2. wse,
agb8 Mi 30y 1L.6€, 032, [Bfandil198. MoReuéfeatd amih Rl eamu)es {defoired to as
t he rgar ent antibody, or antigen- binding portio
t fraeleged sﬂe@to\fednw@gﬁ;neswrpow@n% Btschate ﬁ@nta@tr?@dﬂwwmewn

p%(%Ytgo%g%.naafgeste Ok Bl @%ﬁb@gnsétfﬁ o"f“ﬁjovﬁﬁ A5 18NH32, H33,
8r Bnt gen- i'ndrng” port o

CHEPHS6, HES, 2002).3 RMG2| H50d.%, pe2,drit3, &94i Padyularly preferred contact

ant i gen- bi ndi ng Eortl on thereqf; b) sel ectllrgg)g [ n or der

aPOBJ Qs SFeTlRsF S BPBANT gRumsPRY T ud;
CPI%?@QF&:H acAORY Ebﬂﬁcgl%ran%ho Qé’le%mﬂe@tr%[ﬁgceoé?ﬁmwaew Pé’bl'dnésnlocated at

acorrp enentarity termning regio
positions selected from the group consisting ofof H30, H31, H31B, H32, H33, H35,
H50, H52, HS2A, HS3, H54, HS6, H58, H9S5, H96, H97, H98, H101, L30, L31, L32,

L34, 150, L52, L53, L55, 191, L92, L93, L94, and L96. More preferred activity
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(CDR) for nmutation, thereby identifying a sel ected
preferred sel ective nutagenesis position, contact or

whgpsiosasent i on position; 25 c¢) individually nmuPErL/USZP08/000564
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said selected preferred selective nutagenesis
position, _ contact or hyfernutatlon position t
| enbgpcipgamiarasid aridys e apung add resdven éQCéEf-‘)d at eP%H%S H30,

aHB’f"}%1B’ffh@%?eﬁg?”ﬁs&’%8913001;%9%3'29&@0 98, 193, 1.94.
por t’i ons”’t evdl uati n € activity of the
pRarettulanly, pué fetredl aativityemtiassing anmraarﬁdlcgms}dnemthpt@e amino acid

portions thereof, relativ rent anti
aWﬁlidg%ﬂpsfrtﬁg ALRPSPioNE .S%ﬁctsqférrogb Peﬁonéﬁtlp%ﬂgfg@/ and L94.
repeat jngnsi¢ Qﬁe fhktHddrg? Lt'lgéqmd%ntfd?]r m%lvle@&%ctﬂg% rﬁhﬁ%‘larr preferred

preferred s€lective nmutagenesis position ntact
hgepeztine tratdgenegioposition comect\aDd20 BgpE888a RN position within a CDR of

/ USZOO 00564
e MBS GE PBE LTI R0 P 1FeT ey GUEeh binding portion
' ﬂﬁ@fe%f ‘i‘b&ﬁionﬂ}'trﬂthéé'ﬁaﬁ?ﬂl%u{d%@@d{ PobifiBA @é’gdbﬁgéﬁéﬂctrﬁeans using a

form conbi nati on i bodi es or anti I'ndi n
pmutaggmg otlg@r@&ﬁotldQMg@eraw a|"gm1rlﬂgawh of amdpﬁth qptldjpdles) or

BrEEBRS PPRUPRSy SRR TR e8I saRERER A R yag cpancing amino

atid B8Rl ébgiré‘glr@o hitd piiifyey e miodiidd dntidodRE{d. £OHYa n&i-phage
anti gen-bin g ortion thereof, with an inproved

ad;xtsplw hyst sysiemi.inyeasutieg thacpuitepf thg mqdifer anthodies for antigen (e.g.,
t

AL IRERL TGy R R RN, reb Bt @dRiens for giher CDR

apositigms pasattcesshiyy atd/covnbihtigtindiosdiabmustiohs sletventoi lawve improved

of at | east .one desirable c¢haracteristic or erty

ofCtiVHY 2pafsHpgmh hiber Begpmbination ﬁsléedati@né‘%@%cgp YrHi cven greater

dEAIPRLE. gﬁg{/@&ﬁ%hﬂu in@botBAN AdMhE BeRParlRBEY! & Antigen-

or o Iy I1led artisan using

abihding pogitinzthereb£chni ques Preferred cont act p05| tions

are sel ect romthe up C nS|st|n

H31B, ﬁ@%orgmgg' Q5 © : MY e jgxet O“F—l%54é m@@% for improving

"ﬁ’lg ’ac{'@ oﬂﬁ%gantlﬁga X3 1ger1|'glgarn§§p%9tt(§djﬁ$ﬁo?:i%mplr-@(hyg

Pref er a)au‘OV.LlSldquowﬁ!utaatlbW @ro@tugrsmbslcbm&p@épééheé@ff rom
H31B

t ne g{_@fﬁlﬁfggg 5I}S_érfelgfggpr}5%q§gﬁd sgiéect\é%muk?&;nesw 'Elirizdné (21) contact

p (%ﬁtﬁfnr 6fl3 EhitdBon PHéiAGE Aehiba pREple@Atri®y €etermining region
s%l ect ed f)rs?rft rogg consi sting of H30, H31, H31B,

HEDR) faz mutags, thesey iggity g selegted proferred selectpgumutagenesis

gécgs’lt{ol'hggorﬂg(q olr%gp Eﬁﬁ%loﬁfﬂo@l’tl .preferred contact

1ons are s rromthé group consisting of
LS50 ang) ih@4idual nnathipodaiesel @ndabplie feered, selebiive m\ae\lgtlile&rs position,
provi des a nmethaod for .inproving the activity of
asfiass Ay hyRsFmatatieg ORSIEPR & ﬁtgl%sg Y9 Hhef pfnSeld residies to thereby

COERE I ? E?nOJ?AISQ{egﬁthWe@OP%tg%B @ﬁﬁlh?@gﬁflo% thereof;,

anti ge portion thereo sefecting a
pr ef er decabmtieg thevactivity afj dregsins! cpfonutatedm,ntlboxhta@t apiigen-binding

dé{’fﬁ?ﬂﬁ”ﬁ%ﬁ%@gEglgﬁga{c{%%%ﬁ’gpf)?ﬁt lor 8 Ugerrrl?bmgtmg p%rtlon thereof;

e) optionally, repeating steps a) through d) for at least one other preferred

selective mutagenesis position, contact or hypermutation position;
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25 c¢) individually nmutating said selected preferred
sel ective mutagenesis position, contact or

WoOg@a/sasehat i on position to at |east two other B@A/IS2008/000564
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30

acid residues to thereby create a panel of nutat ed

anti bodi es, .or antigen-bindjng porti ons,b er eof ,

eval uat).%gﬂberneg,aetthwatrgm@mbwgy BhAR8eg0!L gtpealont ereof,
Pl\}?&l@l BRrtatRns SRS WA B HdVen ﬁgled REfi¥iLPRS fdrh\e&ﬁl%matlon antibodies,

relative to the parent antibody or antigen-bind I ng

pmretmtxgen-bhrelnr@pbqrtlaﬁ)s theeeo€lapdi denti fyi ng an act | vity

enhanci n no acid resi eatl ng,.
steps &) q’taﬁ'lab‘ﬂé kheActivgy Og\ﬂ‘el Cé’ﬂg% agﬁ@ aBF ﬁ%‘#‘g% geé‘dblgdmg
SEOra6hd thereBHrERB0ER] the @Ql%h{ afiibod ¢ BPhR anmdmg portion thereof;
hypermut ati on position; 57 WD 2008/ 08
Rl Laszﬁﬁmd)oosmlgeh)bmdmg poitiog, th¢rgoﬁ, mthrﬁalrlgmroved activity, relative
ant or.,a en-.bi n por.t i | o r.eq

Rt Pertien bR SRiRirahiar g MR PeteDR 55 Bapinials Preferably, e

SMEdt tiBaNE of ARTHOMRE haed Ay irﬁp’rovéd)actfv%lmnﬂmwiélbt @fith retention
anti bodi es, or antigen-binding portions thereof; and

g9f aéxb%ﬂsmq drgirable champigristic TPropREtYcithe Rarenighantibody as described
L
t 200 gg??qg Iﬁft-:mpaﬁ)l a&ﬁé&ﬁé}lsgc '39 g‘[}%géﬁ B?Ié éé ﬁsdrgc? Bf%sew&ih)y the

t@rdtrﬁﬁ])pﬁ{iﬂéd artigay uh@gjyn@éco@ntzb@mhhiqnels ng portion
thereof, until an anti body, or antigen-binding porti ﬂ
thereoPre fegradreoatact %ﬁﬂ@w&r%&ftlww §r0mrtéF gFqupeonsigingel 130, H31,
a I I t
| s 0 ’t%l ﬁedﬁo%y}esf g{spegg%gﬁ%/gt@%jogﬁfgﬁg g?g lggf 2?69 197, H98,
f Hoon ,tIi3e, §B bumX; did| B0, d@ZoLSHiOSS HQI,]L92 |L03HBQ‘Band-l326 Preferred

t@g@’err;gghoﬂsggsmom@i HSIE%d frlggllthe @g}lp q_oggrlstlﬂ% 8f ﬁgéQH:’»l H31B,
Lf32, l55 196 158l P30, 1A3L30 Hsphd LPP . MBrEpR¥drRA preferred selective
hypernmut'ati on positions are selected fromthe gr oug)
cmnkigsndsisgpasitiods @re sdbecied fBnBhe greBp congstingtagelIgEE3 1, H31B, H32,

T TS

%&%&%ﬁta@f bAkicHs ate dedébrckt forh, the EdldIonsidBy of 55 (HE, L94.
, H58, L30, L31, L32, L50, L91, L92, L93 and

L94. Py ariogherr gpbpdimenss the insgntiemprevides agnethegh fordmproving the
sel.ect e romthe In
SRR ah SR PAE B b ka0 SBLAE.

for i nprmeiidgng zi'lﬁareﬂt@tnltl%bdyoDzint%Bnibliﬁdlb@ﬂg‘rtlonlthereof

antigen-bi ndi ng portion thereof, conprising

provi dPhiglestipg adeterpd qugqjyledputagﬁqe@é ,Pogpﬁa,l Cr?@“%?’t hypgrmutation

Lﬁ@ﬁ&é}f withid 2o Lrﬁgﬁﬂaﬂ% (ﬂ:t&xﬁlfuﬁé rr%oﬁ ER 'f(Yremutatlon

agenesi’ s position

p03| t [ onnmvuduanymmam:g mdssﬁlexrtect preﬂa&fteelrs&ientmgmumgeDWS position,
mut at i on; ‘) ndi vi dual | y mutatin [

L t g 1%‘ ald ues to thereb
et a6 prEmuiatiod rositigp s glelentl e st PG rési! y
C&@&t@%t aREl dDHRELI LAl DO D P hﬁtﬁg%‘ﬂ Elﬂdlﬁg pbRfsHs thetof;

other amno acid residues to thereb y create a panel oo
of nut dt edluating bmjacemtymf thepangkeef hitatidraptibedies,o gntigen-binding

:Tg?ergl?)g%fhg{:ﬁolf g%]&]%\/g Itou ipgﬂ‘inE glgthb%@ty :’?\é Iat ég(ge%f bnkglngpp%pt%n t%ereof

thereby identifying an activity enhancing amino acid residue;

e) optionally, repeating steps a) through d) for at least one other preferred

selective mutagenesis position, contact or hypermutation position;
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portions thereof, relative to the parent antibody or
anti gen-bi nding portion thereof, thereby identifying

w@ro0oaosssesd t y enhanci ng ami no acid residue; e) PCT/US2008/000564
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optionally, repeating steps a) through d) for at Ieast

one other preferred selectjve nutagenesis positio

cont ach cembwp%rlﬁmeamqr@ﬁ agHRedY, R antwnflam@awpmqvgtheneﬁf two

t

t RS RAEP 20 R BN SRAALECHRh BHEKL Mproved activty to
afoine cbﬁﬂ:imhma antibudied, or hatygenibipdiog edrtaas ithareof; arnd

Lanl g evta tplggf ant,ldltg[gglfg%,c?omr aag%% n_géigsdlorr]gntigen binding
PSoki E&%&QQ&’O@Q@@Q&/O agalw?})’@ﬂﬂéﬂ&l'nggnﬁﬁ@a@lgtréﬂddex 1@fatiV8 € the parent
conbl nati on anti bodi es,” or antigen-bi ndi ng port| ons

t drgibedy omntigenvhmchog poition therhafaci ng ani no acid

resi.dues | ati arent. an

G RR i R rebr b o PG herRRh MG phd fpravsdypetiypy, relative
afdtth@ pire R dAMilibB@y, RR ahii &h-binBME PortioM thBredh ié Bhtamead

activity, relative 5 to the parent antibody, or

ant i geReeBirradi aogtasbpesitenstanesalested fremghe arqweconsisting of H30, H31,
P, r a Y

S B ARt b et RS L AR, ARk bS8 o, vos,
sHllertisd, £.30m.3)e39r 08| [SANEFBIIYLot, EML9BB]194 hﬁIlB% Preferred
H32, H33, H35, H50, H52, H52A, H53, H54, H56,
Hoperppigtionpasitioerre palected frompthe ggoup qogsistingaf HQ@CH?’I H31B,
F%]?% oﬁ?ﬁ?ggéﬁi%u%ﬁg fgL 3 é‘rgill ?ﬁdMl b reé:gred preferred selective
pmatatgem‘rrs&; pdS’llian ark seldcteelsfrmmhdogoupeommmgdaftmo H31, H31B, H32,

5P i b RO EHE ol Lo BT AN B 5] 0. Bealany

'ﬁ)x%f@%e'd é:BHﬁJ@@;;osﬁfon‘é |aﬁ=:n§§ec&§i Bom (ROLSLp 28AsiGRHY J—Iq,SO and 194,

sel ected for * sequenci ng, which statistically should
yi el d nCanbthen nindpodinaamt.i tho divestiomprov eles alnzatiyed for nmpteoing the

s S Fnpiastioy, Bt mi e Pt o st e oine | ©
subst i §)yrb@Qirdta pdrente@tiBEdLS ARASEA- LAY fortids Mdrédred.

I n one ‘enbodi ment, contact and/or hypernutation
p03| t i bmlwlnaamrqfh@emtwre agitagraeds PosiiomERRipcherdIpermutation

\l/Oeanl ffurr]lsa c%rﬁ}eﬂl{:rggn arj c{ ﬁg{ner?]mé Oé’gdéwé(ﬁgﬁ?gz éﬁutatlon

af fi ni ¢§)indwiduaidl rriu’tat\/dgt Jafd wedt@imfﬂrﬂwtsa@eﬂﬁsm&tagéndshﬁnosition
CDR3 regions via phage display selection, it may, be
presfast abhypermufalies PosiEpa & aldesnt e othgr amIpicid rekidues to thereby

h
YRGS 55 RSO UL T8 S GG 1
enmbodi dil)awfaluaphgﬂ&:raroadltg ef detpaviel ofihagedesiibodies ot mtigen-binding

W thin ns of the heavy and/ar |i
cPRIfIARS P@o SiTf tw%%a B paent 09%95@@#&@. @ndlpﬁ?aev@rn thereof,

ff%rej@?tléléﬂﬁ@ylﬁgaﬁ @tﬁw%%fﬁlaﬁ’élﬁgagﬂn@&@@réw ueni ty matured

in vi agenesi s of the CDR3 regions
VI a pha)gm%nalm agpesthg stepoa), thrctuglmly f@'sitifaspmﬁf@ha‘mryferred
i.rst §elect referred sel ecti ve nutagenesi s

p%f’%‘?cf“’%%‘ %ePFﬁ‘?] n, Gpnta YBFIR RN Wl% d/ or
I'i ght  HR@ibining, in the parent antibody, or antigen-binding portion thereof, three

individual activity enhancing amino acid residues shown to have improved activity, to

form combination antibodies, or antigen-binding portions thereof; and
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I n another preferred enbodi ment, the optim zation of a
sel ected anti body by the selective nutagenesis

wa@pEsosssks i s done sequentially as follows: prePEr/USIN08/000564

10
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25

30

sel ective nutagenesis positions selected fromthe
group conS|st|n% of H30, H3 1, H31 B, H32, 30 H33, .
HBBe valusging [thpactivify of fhecombigationgtibpdjes, of gatigqngpinding
Loes dfi‘ég t
aéﬁﬁgyiﬁﬁ gggg %kg %i Rer anﬁ%ggac?d an %%kﬁ%eu)mepmen
raﬁﬂkﬁyngmﬁq&hﬂbnﬁng$oammthhaoﬁcter|zed for |ncreased

afflnlty utralizati.o tency, (an ssi.bl
wtilap qngggrf s gnteﬁeﬁeqm IQE pargsitor) tbéfg?gé‘{) @’r ;{Vg Yﬁ% act1v1ty, relative

p{oom@ gﬁﬁénfj&rﬁﬁ%age& aﬁtlgmﬁaﬁag olrﬂio@th%%o%@s 89@%@88823
PCT/ US2008/ 000564 ation of a S|ng referred
anm

seI ect Prederablyajersetvisy pominting amioesci cncplam anfigo acid

init r,neutralizatio ot ncy at _al
PR et BEM o 30k R Gt e Bt of g0, . 1B,
agBD VI3 Y, HIH) A0, AIG2 AR, H63,4$54, P6AFIS8 gHOH] 96,3097 $198, H101,
in preferred selective nuta?ene3|s positions does not

r e3UIL3 1 R3AL T ka0nki.dr93ahfd.ddy LRRI 133, Addtand 196 .
LZL??;F&%@%@ \frluﬁtx e(nleg} & lo?' gﬁdl\gd%h s}elg{:tteg I%gﬁﬂ{)g{ mdutated clones can be

I egjuented to Vdelnhf}bﬁ/hfi:maﬁﬁh@ dcitl ¢sidirks éhatzet b&nﬂutra@.&ﬁémts the selected
fromthe g rouP consi sting of H35,
on

%lnm caglglong 3 Lningker of 610ges get%dah%lt at) qa@égetse@cted for
|
PRy PR A RE IR MO A IR AP Bk R Do S MR s tareer
f sumbers béalseds @fd.j gredtyr thap 60 cni teasequancpd teearcsyry thadantibodies with

possi bl for. at | eas e other 10 re ned
\éﬁr&e?%m & pystiptional B@rﬁeiﬁ i PosE arien \hﬁ If a

m"t at i fof erAblifM@hte c@rﬁh&%%k E@&ﬁiu@ﬂi‘%n%ﬁ?ﬁh@ %tfhhpme CDR3

the group consisting of Ho5

Hegjonsio§ the 18@ Ry an@YoLEightcthems At firsheslesaeskefor rredtwlnws t Iylowever for

L B Pt BRSSP DR RR hgBhenss o

OEDRY feidh§ vaGiHa Eé Hisp gfg@re@ﬂlm itthyBe preifElablyap lfiagisbl@ct contact
am no acids in those 1 ositions does not result in

aan%@dmmawtehoran@%@wwmm@%et §DRZeoftthe heavycand/or light chain.
activi fry a Q ﬁlle é?lgena% fcfnlﬁé}&r PI.%PC‘# ArselcRi 98 Bmta&enesm positions

neutra i“onal. am no

r @sthihu@s CD’Rj feghﬁls&‘oﬁf igchicady hod/osBpletchaing arafisgesasédsfor

fromthe_ group consisting of H33B, H52B, L31A and arg .

niUEREEReESio Howveven Sor antibpaiss thahaws altepdis beencafiinity matured in vitro by
[ bt

e T o

npwetarathly 2@ firwrel2& pefeend yel¢aind masgirskip pakisions wnthat CDR1 or

I t 0 ther r [ characteristic or property
d&@i{?s%tgg E?%méf%?rggi&%om d be understood that the
sequenii alouse!Rekiye eﬁ‘iﬁb@ﬂ%? Qh@oﬁﬂﬁszﬁ&hofT@yele&Warﬁibody by the
any of the steps outline above as soon as an anti body

wedlértivh enulagsinesiel approach isylong smlemt@laIWgaSaff)ﬂOWS tprefemdd selective

neutralization een |den

e sl o GorR R RO8H ot e df b rGBlibk shEmpLED 1, H31B, 132

| H8BL M52 SR I8Y LBY, ENNAIC NSO, NDIRALIES LD@Sltéjhh@&téwﬁrst to at
the conbinati on anti body still do not neet the

t lepgjek athereamingacisls epeh tpyeferably Urdft etheapming agidgsad the resulting

antibodies are characterized for increased affinity, neutralization potency (and possibly

also for at least one other retained characteristic or property discussed elsewhere). If a
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neutralization potency) and/or if the identified
activity enhancing amno acids also affect other

waolessiosss2xhar act eri sti cs and are therefore notPCT/US2008/000564

20

25

30

acceptable, the remai ning CDR residues may be

subjected to rruta nesis (see section V). 30 The
nBuRean of asgls piv Fiéﬁleéta\‘? HutageRasistRsitipprdegenot increase the

s Y o S ) o 30058 Bt ARt Lrinaion o

(mubiplaactjvite cd:ahmmgmdmafafﬂdmrtglaangl hmmnm&udsrlalprefatred) selective

pot ency, . and/ or gede& red pro

ert
ORAAEERGSHS ROs{ttops dges Rbrelan ohsambinstio erknsk) whigh gpets the target

t
| n’p&ggl(ﬁgiu%dh egtegg?il I‘,fn??B% éx%[lg%t%@g%oé?c'}z raiagﬁlloﬁgl amino acid residues

awtll gfesald:ntedjﬁon gelpativtei owagdresis dfom the growmconsssting of H35, H50, HS3,

ST 5oy oS ot A b L arehiiaiedip Atiens) 2 apino scids
t&h%h epfeferolP)s- REbREL drﬂi%o%cﬁl%f—‘&ﬂf the desttiRCdnitivBdies are characterized
mut agenesi SfPOSI tion selected from group consi sti ng

ofor measqu_a_f m;gutmgathmtenqggand-wmbﬂﬁglso f@0ut lgagtione other
dual |
iR e tetiste BE Bropety siskpied el BNy 0 ot Loenesi s

posi t i oM thtatidh of £singlctaPinoabidreddidIel@tddifr6:8Shé p@%piconsisting of
her e%$ create a first ganel of mutated 10 anti bodi es,

ob3% Q:;eLWb Hdi HYS pd9e.is H9%eka0A andY-96\iarineti ingreasedhe activity
gﬁ{xél%lh {ym%dydr nt%fltragmﬁh ?Btepy)%)gatt gﬁ o2 bt gélg?c‘tiy d if even the

I gen di ng portions eterm ne
mﬁrﬁlmhaxmrocff rﬁulslpregdcavsg egltdnicing anfind agids epl&impaninoarids in those
produces an antltf t| gen b{afg’l g Bortl 0
t PRSI %W‘trﬁ%‘“ﬁraéc?@ iAtioe @ntigegewhis t“i“???sttg e faregfed activity

Pgﬁﬂhéﬂ]g taﬁfrg an%r t Etyneui!ékfahlo%%g?édayﬁ Qd&lﬂoﬁal%%ﬂ%éﬁ residues

I on eparet ant | or antigen binding
pwilt beoseld:du@t femfselectmﬂal mutdgfaiesmftmm thengoghcawsistiog lodVid3 3 H52B,

[ ved activjty far conbi nati on antibodj e ar .
FE S8R0 eyl ot Rend TherBunofrids gapt ARG P14 Slher amino
agdidyiahy (1 re§i1Bn g A JARLS| P CIRE A OPAUESY inRFeadddt dfHIRTlY, neutralization
binding portions thereof to determned if the

cm’rbmqya(tanfb possilly blsdifersat least ene otherretiinagl dhgragtaristio asproperty
(g ! deqf o eee) the predeterm ned target activity or a
PEUSATC T gEt activity. g) if steps d) or f) do not
resul tItisRowld ba ihil&e@pd tat &t deg@ehthil Bdéétg/enﬁlﬁthg@ﬁsw approach may
thereof having the predeterm ned target activi
r el gtiany of hetstaps @ytlinetabosnassoanssapiagfibodycyitly ﬂté‘nyeswed activity

@%&S’l{l{l’l Q{"ﬁng& %@g{%ﬁt@l&a‘?ﬁb&é?&%@%a@%? %g&%h@:n%g%%esis of the
Ligiedelenet p&ﬁlcarsélamtteatiﬁdd acivaty dnbasding uirol dvéds rasidues but the
25 acid. resi lgegséél?ét hereby create a second. p

2n ei of ffini
nERTaRIgRfiofAN! P nghiFgidhe et i foRstivity figcluding affinity and
t R&fBAbation potency) and/or if the identified activity enhancing amino acids also affect

other desired characteristics and are therefore not acceptable, the remaining CDR
residues may be subjected to mutagenesis (see section IV).

The method of the invention can be used to improve activity of an antibody, or
antigen binding portion thereof, to reach a predetermined target activity (e.g. a
predetermined affinity and/or neutralization potency, and/or a desired property or

characteristic).
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h) evaluating the activity of the second panel of
mut at ed anti bodi es or antigen binding portions

wWo h@sogds23t o determined if nutation of a singl PCHIB2008/000564
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25

30

acid residue selected fromthe group consisting of
H35, H50, H53, H54, H95, H96, HI97, HO8, L30A 30 and
L96 r eAatardingly, Ahq inyerfjonqrrowides & Bethsidrafiimgreying therctivity of an

;Q&g)?)?y,acrr%ﬁ é}gbtnla?ngéggr@%? B-gg%y gg ggéglrag&led&&trﬁﬁ%& Yarggt activity,

P@%M&Z@S/ 000564 i) conmbining in stepw se fashion in

t he parent antibody, or, antigen-binding portion
t her eof), PIPKGIRG %m%rrcmrﬁwa?ﬁibbﬁ@t&enshleﬁngpogmﬁeﬁeef'have

an i r
o am).f’j)%?&“ﬁ% p\féife)’rgcri Is&ectix@tnh%éggémblg %Bélggg ?ﬂg&t:tlgﬁ ﬂ‘oﬁﬁ%roup
acdnsistihyg o6H30hH3t dlﬁ)] Bdiiy IH33[1HISBDH5@,$H@8’ L3230t L b,I’L32 L50, L9l,

bj ndi portions thereof, to determned if the
laﬁglgygt Pgﬁ anti bodi es, or antigen binding portions
t her eof) jnaxsatag rﬁtﬁt@ﬁjﬁé e @El@&gd b?erfa%d Qdckivk tnﬂ/uté’éen@sw position to

partial” target activity; k) if steps h) or j) do not
r @dedst twaother amiriobaid residuenitoi hpegbytireatt adirgaranélorf mutated

t hereqf havi redeterm ned target activity, or

r @O le’lsnoraaﬁ‘t‘gg‘ﬂ f"é‘gH{% RATERAS otH% partial activity,

addi t i gnalal@iiin Qh@&dtﬂxt&%i’k%%t E6t mdtatddountibbaicgraup

consi sting of 3B, 10 H52B and L31 A are nutated to.
a@ntlg@ablndlmp@’@lhéfi therdofiéo desereninedsif muietatiomok meinglgyselective
g{nﬁgqtggréeasls OQC{Slt S;p ?flﬁces 91? aﬂ%o%é/valagﬁéérpg g?ﬁé p%q'ttl(ﬁptthex%%? with the

ereo ua

Opretiterrhinkd chrpanetiviof onupatialdanpt adibdiyes or anti gen
bi ndi ng portions thereof, to determine if a nutatio

of a sErmebiningip astepyisedastiomn 1n the Rered @ntipesH- OR éntlgen binding
aé{?‘lﬂgg J&?%dfsﬁwgﬂgd&{l nhﬁg’tg}ns R ?dqﬁa\}e%mnﬁ) SV RHVIR t8%orm

ant1 gen I'ng portion thereof, haVing
t b ipnatilet mﬂmd&d  drangigén bmthnglptoytxcms therpaft i al

activity; F?é nlnﬁ a stepw se f onlnthebd

par e 6§ etz ph cBrRaIaHgn Boedich of Ruteiginding

ﬁ%‘n\'ﬁhgﬁ‘l@{eom adikined if3hEBorkdingiWhtiedfRaV& @figen binding portions
roved activity, to form combination antibodies, or

atht:reg»é havi thd ipnggleprominiegiiarget dngivigpor az:artmj taeg@laatavnthg

th t b Ll LI

ant i gobL bRl Auor Boiitors e Rbar b3 ar eeh ading Refion thereof
CRABh Bei éue@aﬁlb&ﬂﬂa?&t a@IvigNbr 1@t B Aeti ey RAEH 61619 S partial

t hereof have the predeterm ned target activity to

t adivilyyadshitaenat emare amd rasistiys snlected Irgaythe Brove; q@gmstmg of H35, H50,

pﬁ%%,rg tl-gﬁg %6 Y!f H@S &ﬁﬂhgné{ f,@éqgr% rhitad 830 ar feh%f tgx ‘other amino

it ag nES|s e can be use

PAIRI asstdieb by therfy ugieh sdodull phited of maunsted hmtﬂ;sﬂal@a;phahagen binding
(Amer sham Scul ptor kit) oligonucl eotide-directed
rrmrag%té@re@ A wi de variety of host expression systens

can beyy é\%@.‘ L OF R Eshtibodi ti

I ncl ud| n i g?ﬁﬁ%&mggg?hé%ac (flga\ﬂer af and mammal | les noHeen

ehpﬂ&gspo@mbrsythérenfs to determmed if mutation of a single amino ac1d remdue
selected from the group consisting of H35, H50, HS3, H54, H9S5, H96, H97, H9S, L30A
and L96 results an antibody or antigen binding portion thereof, having the

predetermined target activity or a partial activity;
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(as well as phage display expression systens). An
exanpl e of a suitable bacterial 30 expression vector

WO 2009/06€88219( Sfi ). Ot her antibody expressi on syRBCEIS2088/@00564

20

25

30

known in the art and/or are described belowin
section IV. The nodified antibodies, or antigen o
bi ndi ng cpmbiring i stiemyisofashipndd thearpresy apieodyret #rtgepfbinding

t he..i nt i-o. [ I £ j .an L
AR S0 b G LR E o BbRERacivi.
PGHA USRS AQRARBodiey, oF Bhtiwhi Kindindpeaiod ttareof, t he

nmet hod_of the invention is particularly advant ageous

for ikhsveunting thaachety of thy cembmatiar anhadissior gatigs binding
R S R e
whotensthticot have thapredetebairfed tdrgetractinjly ov e gail target activity;

mut agenesi s i n t he phage-di spl ay system 5 o :
Acco_rd%gﬁsf;ps ordhgo Ae reg au%%ﬁipﬁ}( Reantigsa hindipg portion thereof
PR L@ ped BRI df (et ATRAQVOWEsdING A dntiBbdy with oAlY a partial

anti body, or antigen-binding portion thereof, o
cantipity saddggionabymimocaeidiieniglues sedestavbirerarihe gmuponsisting of H33B,

gﬁ%@?%&% LB;A;%E‘% ig’gfﬁrg%‘ﬁtiorar%il%%bﬁ%éb%rﬁﬁﬁgg?g@;gfitg{l]ﬁastt}aﬁﬁesfeby create a
WRRAPaAdtd inltiie§ MIBSdi&Cor dnHESNBIndInNERIoPNGH thdteof;

mut agenesi s in sai d phage-display system 10 b) .
sel ect D) syalaatireethe aetevitysel the thirdkpangt efjansidangbadies enantigen

contact aqr hyper ation. It Wi Ehin . : .
BRE nefons Xt 0 ing TR BHot By e anmipe apidggsicue

t Seggcadelfrorh Aledgrobiy icoasiinpal fa€338] 2B &k [.3IrA resulted in an antibody or
hypermutati on position; c¢) individually nutating. said .
sailtiger bindireepastipr theseaf chavingthgpredstsamanes targst aqtiyiy or a partial
c%}rqitvﬁty;.t or hypernutation position to at |east two

other“am no acid residues to thereby 15 create a panel

of nut &) edmainindind Kepwise faahionge thdypanehtragtipedyt, ooagtigen binding

t hereof, and expressing. said nel in non- phage .

dPa P iherspdsia Vlwfmqwtqafﬁ&pﬁ%éﬁ%w i1Q PENF aaflglnﬁ%ved activity, to

pﬁ%!coﬁfbiﬁqﬁ%ﬂtaﬁ b@diéél,lBPQﬁt?g?en HAdiAg bRk Rhadbno

portions thereof, relative to the parent antibody or
ant i gem)dviahuiting thpaactivoy of Herwofbinaioneptibodias dryantigen-binding

repeat i S b) thr. h d).far at .|l east one. other.. .

rians Breob a5 deebine £t e ibinbon SminERY, ofaigdh Bfiding portions

Othe RY PRAVELh@ bic@BteRAfet itiiBet dctivRP Y@th@fé&%,prd)dhcé g aRAB&HL or antigen

anti body, or antigen-binding portion thereof,

i pidding potiomthergof with aghedaternungthiaeget agiholyed activity,

to form conbination anti bodi or ti - Di ek

port 1 o gar BEpis iR EREen R R RE R Bembly,

t Kignleed (it i )aind ahibphesphes . (Adieréhabi §Qnpiot Rd) slggonAbleotide-directed

portions thereof, relative to the parent antibody or

ampiageRetssi ndi ng portion thereof; until an antibody, or

ant i gep-bi;pdi.n i i j

act 1 vi B 2pity B by pf ISR cea Lo RS O3fiss the mutated

aaritibgéies dholdding baotetinly pedshdraeotbyiralsandbhanmelan expression systems
red contact positions are selected fr

g{ag&\gzlil@é phALs élﬁ@labpxmgﬁlor}_@?’tems). An example oto argutltre]lgle bacterial

expression vector is pUC119(Sfi). Other antibody expression systems are known in the
art and/or are described below in section I'V.
The modified antibodies, or antigen binding portions thereof, produced by the

method of the invention can be identified without the reliance on phage display methods
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H31B, H32, H33, H35, H50, H52, H52A, H53, H54, H56,
H58, H95, H96, HO7, HO8, 30 H101, L30, L31, L32, L34,
wa3@s/08823 L53, L55, L91, L92, L93, L94 and L9BCT/US2008/000564
Preferred hypernutation positions are selected from
t he qroup consi sting of H31, H31B, H32, H52
selpgn. | Aordingly, tll_lszneﬂn_@hofath@ “LVQBUOW@“MW& ady@ntageous for

ClEGHRE HERPRL o & ro BB BEicht 8RRy BPSnH-bipgipg portion
HB2reo § 3haloy R @bE AEBIB 2k 40N WS @E&e@dﬁ@ﬁﬁﬁ sydts butBRose activity
H56, H58 30, L31, L32, L50, L91 L}% ﬁngi and L94.
PEANPPIChA Trther imprayed byomutagaresisin faspPRagsispiaesysianect ed

s from tEFc&Hﬁﬁ#ﬁ'éggQrﬁtﬁér' e%ogfmétﬁoth@%ehgén PW\H&ES a method for

avai | I's not possible or
exiprevia yhd afiaity ofisn tutitebelyi Mearmlgen-bmdlmg)wmn thereof, comprising:

i ncrea ed bi.ndi n jnity and neutralizati ot en
whi | o P ttay e Bembinab SR SpRbely 1anbRts SthdDrk StHite thereof
otﬁqalt NEs Mhinbody @&e&%ﬁh%%é@ﬁlsﬁrﬁs}\é?stefﬁrﬁn RRioRe Qctf—\flty cannot be
his invention, however, can read dentify such

afnrruhblomwgvem‘lnematﬂgpm le§aslm1ae@ti§<nlawysneme met hod of
this inve on ca onla source....Therefo

104 heD) SRS ER A SRt R el ok O R e BHS 55t dNFoRlsB G poprmutation
f SdsitidnPiteivi at@nigleémenbiityl deYer@finiAg répién (COR) f@mutation, thereby
antlgen bi ndi ng portion thereof, conprising: 10 a)

pdeviiyinge selecéadoremiash At hypeFEABLARPPEBEY: or
anti ge ga gciqu?' Bgftcjitngﬁnsaﬁchgerle%%d pre@’reﬁ%!el%&tlvenr%ugalge%ersis position,

pref err’e osit , con
hytmedcnoi Bj'zpe@mutamﬁ IprlOBnWb atheast ave otipl st vid fegidues to thereby
det er mi ni ng ion for nutation, thereb

15 | Genie .afp\;mﬂg)fan é‘leé@fl%o ifse PRAMIEGNDINIRE P%loe?ﬁ%/@g@%‘e@}dsexpressing
pgﬁ é&% Q?Q&%gﬁ%¥ dhsal &M;atlon position; 15 c)

selected preferred
sel ect d)/es/ahlallag ¢hreessitivitp o thiei ppngl ofcowmba@dtantbodies, or antigen-binding
hyper nut at | position to at | egst two other. am no _
SRArtoncbetabackEvs P pyrentinubedy or pplteen Wrdingpariay thereot

ant i bogh gionMly %Eét tdis it u PP 1236 1eh &8 Vihed Peeferred
expressing sdid panel in an appropriate expression

20 ssekacting rrdl)tamaslma@snn@n tchetaatcrtruhypcxymuathmleospmml of

mut at e L bodi.e ortio

her oo cOPLISEE The s pliPE: 08 Aty AdpE BotdH hereot,
aintiva@rx Butddiond sRewih toRaveifpeiled activiey, @ Yorhedmbihytididantibodies,
an act|V|ty enhanci ng am no aci d residue; e)

eANGEen- hgidtmpq:r&ﬂ’éﬂ feofnandt ed anti bodi es, or

ant i gery 'tlgg e{cttl'vﬁ?%f tl{eh:%ﬁg)%atloqlealnﬁbbaﬁ% . afl'p?enf binding

par ent ant|

25 aportiedsthe@of rel@tlhefo the ppeht yhtibodg baaraegearblﬁcﬂmg $ortion thereof
wherein the property or characteristjc.is one that
WK an aptibedy, BEaREehrHRAiNg RORKE (BsTED ey anjptAreveghpctivity, relative

%tthg’e&%nt £ib88Y, HGRE Eém%p&ggﬁ?ﬁdmeie%? [€8btaindyf N an

i nproved activity and one retained property
or chaP@éiredi hiact postiatsi aresdlectechfromahe gtouprionkistiyg ofok30, H31,

A1 95032, 1S, BR0! 1198 fi8PK 8943, Hisy, Y6238 %o, Hos, Ho7, Hos,

30 H101, L30,L31, L32, L34, L50, L52, L53, LS5, L91, 192, L93, L.94 and .96. Preferred
hypermutation positions are selected from the group consisting of H30, H31, H31B,
H32, H52, H56, H58, L30, L31, L32, L53 and L93. More preferred preferred selective
mutagenesis positions are selected from the group consisting of H30, H31, H31B, H32,
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In a preferred enbodi nent, the contact positions are

sel ected fromthe group 30 consisting of H30, H31, H31
w®20080088823H33, H35, H50, H52, H52A, H53, H54, HBGI/UBE83/000564

H95 H96, H97, HO98, H101, L30 L31, L32, L34, L50

L53, L55, L91, L92 L94 d L96
SR I H e Pt D30T 18, 030,48 11 LML mpddnts, bagiceterty

t
Okl GHRSERSAL UL L OhL RLRSl  Lo
PCT/ USE\GGBd\&Gl@Banethmsogm rfot possible er 1tnee>0g:|rriei}" tabpopid@s to derive an

i e preferably .i cont xt of . the p 40/ p35 . .
B 00 Vﬂﬁ‘r‘“ﬁ‘?é%‘rh‘?‘ﬂ@ BiTHa |nﬁt1€?lf7@fleﬁegtep?>bmhﬁ? ggaining other
5 Pll gprlti%s Bf‘@l’xa@ﬁkqér?srtlcg’))f i afﬁflggd'lG@as AR RMd 800y, "M‘ietrhetﬂod of this
e to germine i munogl obul i n sequence. | n anot
pme'f:ml(rre towrbodeanemadilyt identify sermentaiodes. H@S|ant1bm¢esaau@1ected to

ect d, from. 5 the ou onsi st i n of H30, H31,
Prare oot Riinvemh Apgome ST i Sle 153 ana - Los
and th?hé&%ﬂﬁé if Ras@et &hb&dimen, &eﬁﬁb@ﬁmqnwleee aiethod for
preservation ‘of non-crossreacti vi ty wth other

pmepreving thy adiivitsref tan gstibaly, 0 arfrgsndrinding pertioh thgreefo pemprising:

10 irﬁcfgglcl)tcporﬁ?lgxr}g a 1;609161 1n§g paﬁi‘ﬁ}g&aggoﬁ%&earn %ewg)gnecflr?gr Sgrtl%n thereof ;
pr evenb)j sgediinpdipigleirad elt@iven@agdnenis position sntiet 6r PArmutation
and/or 3) to produce an antibody 1o with a close to
gquwﬂhlmmlérﬁemﬂtys«wm%@g region (FBR f@r@lﬁtéw%dhereby

e
SEPRRLIRY solfied SRIMASCI Ll BEERAR SHAREDETS FhFpermutation
ppssiiorgns from t he group consisting of H30, H31,
H31B, H32, 3, H52, H56, H§8, 30, L31, L32, L50,

15 o1, Lopndivednally gutatipgsaidselegterbprefagdseleghy s mutagegesis position,
S@érﬁé‘ctt ed hif%éf‘muga)tloﬂ ep%§1?i'b}4% hﬂ@as‘?ﬁw@ Bftef LRSR] R3E HdsMukY to thereby
wi th 15 other proteins or hunan tissues, 2)
pcreate rvanhelof mitatdiantbedies oo gutigenennding portrops digméafiang expressing

%‘5"5?{8 grefere%bl%/ in.the {:ontext of the p70

e ?Wéareﬁ RGN 5B ndi ng i nterference

f r om fﬁ)e@uallﬁi@lhgl@lheea %‘f@'{eoﬁangp oft Autdfeddn€iBodBs, or antigen-binding
anti body with a cl ose z germ i ne i nmunogl obulin

20 smem@erqoﬁ rglatiwe &0 tﬁap@aeennt @t@llb@du@dnam bingiag portiaacthereof,
% ) rle %e C lﬁ,de 1N group consi sting
ey TdsiTyigg 20 qefty Reeniandy g%ﬁla? %‘i arstie is
sel ect eckvialuating the RineS6f Matatedrun@ibodios ¢ hasgdneatingipoytions
with other proteins or human tissues, 2) preservation

\‘he@af elgive tcbgmrEenbantiiody or prgsanbinding Perpdheicaptor at least one
pSt? }Srgpnln)[ bInCl{apE&t %ﬂ%? XheRdin e Igégrf rﬂ’g(ap;b?erlstlc s one that needs
hetero r i T ree,

preven |ng ’bi'ndi ng erence Trom
25 smlhmtrbalrmd(inal&ddmrboay to produce an anti body vvith a

close to.germine. i gl obul i n, seq
¢ WeflanGREBoGhar ARigeHr Tige PRRIOShFBEHY igin 2 lglrga‘éﬁ‘a gefivity and at
aﬁ%ét%‘ﬁ@ r@tQiﬂth (gﬁrtg@'éﬁé/rﬁgtensthzu}elm 8 tﬁ@ﬁar@ﬁ%%body, or antigen-

di splay (or r system i ncludi ng ri bosone di splay)
neinHimg postlcrmtheteoﬁgeobtappﬂl cabl e, and other desirable
r characteri s

properties i cs _shoul d.be retaine t he
et hodl™bt PR RUHEBRY G U R SCR oAb et SR romrhe group
30 adsHsheihg 8bBdi HBNtH3 tMed32, H33, H35, H50, H52, H52A, H53, H54, HS6, H58,
H95, H96, H97, H98, H101, L30, L.31, L.32, L34, L50, L52, L53, LSS, L91, L92, .93,
L94 and L96 and the other characteristic is selected from 1) preservation of non-

crossreactivity with other proteins or human tissues, 2) preservation of epitope
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i nvention provides a nethod for inproving the activity
of an anti body, or antigen 30 binding portion thereof,

W@ oivp/sssehng: a) providing a reconbi nant par ent PENUS19081900564

10

15

20

25

30

or antigen-binding portion ther eof t hat was obt ai ned
by selection in a phage di spl ay_ system but who
AEEENIQN, ¢-§NTFEOSMRING PAP £RKPE RiPie rbﬁ}ﬂe ﬁﬂ’@tﬁ§(e?féb¢ B7Q p40/p35

S AL AL S B W, o

nait Bgidoes withrodbid tergerrﬁbﬁﬁ ﬁmhumrgldsmpmrs&qﬁeﬁice on
position within a conplementarity determ ning.reg

( CDR) Inginother arsferred eRpedimgnt, rf&é}wﬁmvtﬁao%pg%ﬁl%r&aéa Selected from
t @ac §
SR SRSy PUBTESO2pep SR SBT3 15, L33
sh@&jarsbﬂheotlmd chareéteristexdis selbeed from hupragpeves®nof non- CI‘OSSI‘eaCthIty

postlon contact or .hyperputation ition to at.
W8 PERBrafRE T B ISRCPY 21 BEsreryeton of SRISPERYFOSEign:
are@ }ing F4Wﬁ@$&%r@fé¥dl}?§3m t8e corﬁéxt%’ftthegﬁ’m 940793 9Beterodimer
portlons hereof, and expressing said panel In a
nqumlalgémmtha@imgrf@ymeefmm dijee espdublap#trgnd/pe 3att preduge an antibody
of,. mut at ed fﬁ%tbbom es, or antigen-binding
U‘téé‘r" SSﬁ%g?rﬁ’gP’é:dfané’lg MR SEWPE parent anti body

or antingemoll pefdredRAiboda et fiey RSidued e kEBMive mutagenesis are
i denti ftyl ng an activity enhancing am no acid residue;

e%elez@m |th@plt€ff§rq§§ﬁ@|0nm MHALERaSE ROsttians dioay thecgroup consisting of
Qi?’j'] p 0 ref ati¥e
pa& en akf;t I body 20?{33 ?%’e%%r;%fsgf fﬁao plggrlt’ ﬁ“gg %ér eof ng L93, 194

aind tha sthep Biara@thiic ipselpaed froor l)aneereminemof hba-crossreactivity with
wherein the property or_characteristic is one that
nethefspr QG‘QSG)TB’é‘n?aét%FWéd ) RIRSErYation ogﬁpﬂwcogﬁtlon L.e. recognizing

; o ting bindi
glgdl ‘%Jl?t{%)@ gﬁ%&ﬁ?lyﬁg atllge% 9(21}%)& r%gtﬁ{aél 70‘354'0&)3%2}&&9&19%?9reven ing binding
cineerfeedree ificm Gree rselublé p40 4ral/drhd) togiredice aariibodhywitbra close to

ant en- bi ndi n ort| on thereof, is obtained. f)
ﬁsﬂmﬂunf’%‘gé Hn SRAUERSps a) through e) for at |east

one Ot REf mBFEHRIRY enftRdfhtit Ve (WA@ fiiohs BRSdeldcRd from the
contact or hypermutation position; 2 g) conbining, in

t group aomstingretfiLSOcnd Ly aendtth@@thermmqtrglspe ng $ecb¢¢ted from 1)

th of 1
Pﬁg#gva&&noofﬁ@& Snseeab i it oS bt Bt bom SRS preservation
pé ft@n_%m@iﬁﬁ re€t&ol @ﬁﬁlr%rplp%hyp@pre@é}@lﬂﬁﬁﬁ el cS)hteﬁ(t of the p70
rm conbi nati on ant ies, or antigen-bindin

pmpiﬁwlsewrhémmre@mn&}m@m interierance ﬁ@naﬁrﬁ%\ﬁphgbleow’ro and/or 3) to
t h nDj
5 FRLp R0 N G in ORI SfhesfP,

anti geIf-th)érBﬂirﬂgh@@ﬁlnht@mfbh angtaddy fouﬁlkpém@maratgen bbd;ld be improved,
or antigen-binding portion thereof, with _an inp é{l 3
autiwhers thehage displayder rshded YiRMhiBaludingeiibysPBls ﬁay fmethod is no

gﬁ?? ge&])_ﬁ[)l& i ¢,Gnd oﬁle?hkéﬁfeab?weg}?rgg%lgé()xe araﬁ:‘ﬂéris*ﬁ@gyhou@& be retained,

i'ng portion t I s obtai ned
the method of the invention can be used. Accordingly, in another embodiment, the

invention provides a method for improving the activity of an antibody, or antigen-
binding portion thereof, comprising:

a) providing a recombinant parent antibody or antigen-binding portion thereof;
that was obtained by selection in a phage-display system but whose activity cannot be

further improved by mutagenesis in said phage-display system;
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In a preferred enbodi nent, the contact positions are
sel ected fromthe group 30 consisting of H30, H31,

wWoi3bB0sdd2?, H33, H35, H50, H52, H52A, H53, HS54PCTHEB2008/000564

10

20

25

30

H58, H95, H96, H97, H98, 1-1101, L30, L31, L32, L34,

L50, L52, L53, L55, L91, L92, L93, .L94 and L96 and

the ot Meicleshng aprefeired sedective suitagangsis PpYifipn, contact or hypermutation

Bﬁo%fl nvgl{tlgl?%hcg)w&ﬁ?nééﬂtg%fe‘;@ﬁhh% Eégf ﬂgftC?lg%P%? %utanon thereby

GideMiDy 23050 B4 Be fREFEA HIG2ODE/ B0ABEEsIsTRSIDION) ¢omx or hﬁaermutation

recogn|2|ng p40 epitope preferably in the context of

tBRSIYPPY p40/ p35 heterodi ner preventing binding

i nt er f grigMGRIVANE mlfté{tﬁ%’ saﬁpéemlté:a ﬁéﬁn%ﬁ%l%m@mhﬁgenems position,

producé an antib a close to gernine

i cmmtmbgt hﬂmrmntaseq pemtnen td at leasbtwe pthpr ahimorasill residues to thereby
nmbodi nent er.nut ati on 05|t| ns _are sel ected .

AT agantlof grovp! BT EASRERRRE RS B8 BefiEshd expressing

He4 pdRBin dish-pladd didphdy sy, L53 and 193 and the

ot her characteristic is selected from1) preservation

of nond)avebwtingdteiaghivify owfxemaa@lrférrmﬁa@ﬂ@nhbocms RuARtigen-binding
t' o uess’ther‘2 f, rgﬁlgtsve to‘rﬂ&% ars ngi(rfala ? §? ?lﬁ%%ﬁgjn}é%iﬁg gg)({tfogﬁhereof

tﬂh@reb? Qidﬁﬁ@jlﬁ%&‘l B@l\ﬁfyﬂﬂlﬂqﬂﬁﬁn Rimeeatid rgidaendi ng
interference fromfree, soluble p40 and/or 3) to
pr oduc® exAluating B@dxfnqlmfwwtﬁteé aglibadies, 9t gdigenthinding portions

et%}oégﬁ %IQ{%’&% or}hec‘ peﬁl%bf)h? of"a eﬁ.—b%(ﬁ&%?Bﬁﬁj)n thereof for at least one

ues tive agenesi s are
setheqireperfy mhhl‘uetqm’sﬁé eav}meinshaé pl_(dpbnlﬁ onthaagpeerisicss one that needs
EigSI trlet%gé e aﬁrﬁgg%q@égr gq?tlpélnsh_é%%g ngitlonl_tg§egﬁg@th an improved
La%%wt#%ﬁd ?J-lgg’st ohOfetaiftbd pfdf)@rt?'bp Bharafi&h &t RlldiSkeit§ theSparent
sel ec rom I) preservatioh of non-crossreactivity
varitibod antahegerpbmﬂmgrwﬂmn ﬂharmﬁ is bbwined, 2)

oo b8 PBL SR e Pk Ll oo B 9 Bl
pék@éca%nhu%g%h&% htidH, %M&B&t'&%g?éﬂ%ﬂtﬂ%n dutef er ence

fromfree, soluble p40 and/ or to produce an
ant i boghycomltining, mltb@earle@t angidpdy.iar@ntigenibiagdingnertion thereof, at least

referred e t
oSS L PR PO RSB BT Byt BRI ed sty
Odndlde QeadNhd Rthirsdchropeatyodrivharacbaisac,ite fordi t@mbigation antibodies, or
sel ected from 1) @l eservatl on of non-crossreactivity

\/\ﬁft%e@'tbﬁéjfm&ﬁ@ilénﬁ eiofdan tissues, 2) preservation

of epi [ it one.: 1
o o o SOFRFRN R o o AR h 8 PO i
hedreomthereof, pelasientol thg phiendamibotnie nftégenriondihg <pmtfqnetb¢reof
sol ubl e P4O and/or 3 produce an_.an

A i bod
cHrgY @n@ptigReyinPy Wél%eﬁ%hﬂgag BRTonherEel & ni5royed aclivity and a
al'aﬁ’gt RAE r&sned bfﬁ%pﬁroghtw of EWa%Etét@éi‘1cPfe‘Péﬂx@Q§ i pédadtibody, or

for inmproving the activity of an antibody, or
anttiggeinalimglportjop dreréadnistobemeat. | corrprl sing: a)

providing a.re ant rent _anti
B el Deiizg e Bt PBbie PR afselsstos fam tyerou
S&Jn@ﬁflh%BfHBO,q{Pﬂmlem A 35 WSS SRS U5 IMMBRA, #1531 WiSyHS6, H58,
canno e
H95, H96, H97, H98, H101, L30, L31, L32, L34, L50, L52, L53, L55, L91, 1L.92, L93,
L94 and L96 and the other characteristic is selected from 1) preservation of non-

crossreactivity with other proteins or human tissues, 2) preservation of epitope
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further inproved by nutagenesis in said phage-displ ay
system 30 b) selecting a preferred sel ective

wWOon0ansssesi s positi on, contact or hypernutati oPCT/US2008/000564

20

25

30

position within a conplenmentarity determ ning region

(CDR) for mutation, thereby identifying a sel ect

CESROSRIHOm i chigseRMENE48rePIRRS Refsiably T (ho contsy) 9@@8@@‘0 p40/p35

P ér ﬁng&g{ Q\Qeglﬁﬁég?adl ﬁlnltéffeqéfﬁ:%lf%nﬁ'ﬂjeé‘ts'oﬂﬁ)legﬁﬁdjand/or 3) to produce
ctlve mut agenesi’'s position,

cmﬂaraﬂiodpMlhyanelbmjtoagdrmhn@aﬁmnn@obtdumeqhmt tvvo

other amno acid re gm%gq?l to thereby create

of nut Ht @WhEirefeus ment, |t}§ee}i‘Vp5FrHH aHgn Bgelpp%%re selected from
LI rﬁ?&ff c&@%nﬁgegﬁgé' 091, AE 1PA0Risal 5B, 198 PHAGS1, 132, 153 and

syste ) eval'uati’ng the activity of
ph%hnd)ﬂlemnluatchalraamlsﬂmdlse]spted) ifroani) preseriatiohi cvfglon crossreact1v1ty

L gﬁs thereof, relative.to the ﬁare t ant i

ant GEIFT BIIBINRGT BUmER BSSuEh &y BECTAHRR ?P‘Foc?éﬁ?‘f%éf%é‘ Le.

ap &bk Mo %Bh@&cﬂ)r@ﬂ:rm 'I}Pth@"ébﬁitekﬁ@ﬂ ! 970 9%0/p3 5 heterodimer

eval uati ng the panel of nutated anti bodi es,

am@wgémgkhm@ing gltprcxtencm&omtf‘mer sdtible pd0 andipe 3t)<§0 ptasluce an antibody

ant.i body,. or. anti ndi n ortion thereof for
ltﬁé'acé?se&ﬂgem% eo'ffﬁa?“"gf"q’b‘ZP 59 éghar acteristic,

V\her eihi Hﬁ)r@ﬁ&@@fd@’erﬁﬂocﬁh&ﬁtaﬁé fsidubs foriseleotive ltnbﬁifgenesw are
needs to be retained, until an antibody, or

asplocirshirpm b Repfpend Selstive Bragagenesii asiensifism dieegroup consisting of
RS LT 300 P RSO TAORLIRTEN L o, . L5, Lo

aﬁﬁd the ptHer oHaragtefistid isceletbé freaf 1) prSseWHtmmr&dwnldﬂoﬂreactlwty with
preferred enbodi nent, the contact pOSltI ons are
setheCRieFing Praunan ‘gﬁsb‘iﬁpzh@e%i%‘tq ifg1epe Wﬁ@ngB& i.e. recognizing

::gégd,aepl@é ,prf%%tébl){:gi%)e Eggextﬁgie A 0/{%%1etéﬁl§g1mé#§2eventmg binding

LBﬁ)erfdr&R:,e ftoB frek 5dolubl® 40 wgior BP®, prot@et anahtib®@y anth a close to
eéggther charﬁ% EflSth is selected from 1)
WG AP O8O OHIR SCEBESsr eact i vity with ot her

pr ot €i [t5a RordPrERdtrdd SRbREmert) th@rc%ﬁﬁfzﬁfﬁdsitﬁfhs%f‘e S dtQPRom the
recognition, 1.e. recognizing p40 epitope preferably

i groupeonvstingxaf 1550 addd%ﬂ@dphemescma%mmcoesmted from 1)
preventin e fromfre sol.ubl

S oi bty SR G Aoy o FurdBiNlsS. B Rescrvarion

g6f Pitope rddTaHItieE! 0 WedognBRPUSITICSitob pRietabl in mlﬁeséaﬁm@fthe p70
enbodi nent, the hypernutation positions are sel ect

f pHP3 1 hetergding rrevatiag ibingling intgferenqgs fromfreg, soldde p40 and/or 3) to

F?xﬁ)du&!?% arl_ﬁ)%g Ik?iiﬁ-i &1%% tog%ec }eregl?f?ﬁugo ;yl%?lma{e u&n:

er char act C IS S rom pres rvati on

of non IerirQﬁlSd’r@ﬁﬁidd‘ld‘hér)t, b imdentiomprogidep raohahnct farintpuosng the
tissues, gr eservati on of epl t ope B nitiaon, i.e.
erg

r RO .aﬁ @n herlve or aptpgenpindiag gprtipn;t CRBREISRE: of
the p7 ¢ y
P g)r @ég(g@:ﬁs %)ﬁ\rb%ngE%re%tparnﬁﬁs o %‘eﬂ gﬂ)lﬁk?gg portion thereof;

interf ree, e p40 a
pﬁxadwaeobtalrmdlblytsekéytiomjrt dplmgeldispayt ysgper buti wigose activity cannot be

obul sequence. nore.preferred
i Mo ved By rodigness inm ol P eidbnesi s are
b) selecting a preferred selective mutagenesis position, contact or hypermutation
position within a complementarity determining region (CDR) for mutation, thereby

identifying a selected contact or hypermutation position;
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30 selected fromthe preferred sel ective nutagenesis
positions fromthe group consisting of H30, H31,

woi3bBosdd2®?, H33, H52, H56, H58, L30, L31, L32, PCB0S2008/000564
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L91, L92, L93, L94 and the other characteristic is

selected from 1) preservation of n crossreactlwt
with ©tAgvidualy mqﬁ%tlrtgrsarﬂﬁ?iw% %rg d so C%Yeé@éﬁaeaﬁscrposmon

e T

i eredthe paneltofntutatd ahebqalics, paditigsh- -bimedieg politives thereof, and expressing
pre ent ng bi ndj interference fromfree, soluble

ﬁfﬁlﬁ’ gt a Byn- plla)ag%rdé%%yesygwnbm, body with a close to
germ i Hbeedamﬂg@ﬂe%%it? of BiYAHESf rhitaRd MR BodE £ LRER R n-binding
enbodi nment contact positions are selected from
t pagtions t@maﬁ rclomse Bt the gamﬁt euﬁrhmén ar algtgeafhindlhg pottioarthereof

char IS Se{Rﬁ n&‘ rvati on of

oREBY SEBDE pb Reg R b APl FSBF Runan

tissueg) evabuaﬁﬁ%&@rpéﬂéll SMmutafedRtib&REs, bE MEENt Bifding ipoRions

recogni zi ng epitope preferably in the context of

tl}h@rep? @elapm)yoggg phr@p@rm;ﬂqodrg or pricgearhingige prrnrifereof for at least one
&g%{grg{)ee C(gr {hrag n‘gé‘nrsﬁ egclglﬁia% gl%égrtg ad ﬁk?arac%c);n&n% is one that needs

| W%ﬁlr&ﬁubmtﬂ aﬁ%ﬂbleSkC}@ or AftideR-Hndihf @ortmabeleo® Mith dnhienproved
i nvention ?rOV|des a method for jnproving the
aativity epd af least oap retaioad prapertyof FRRIACtBiINg: Frdatpisite ithsparent

tﬂ}qu§8% orcaﬂﬂ‘gért ﬁmﬁg‘fgb[?)rl]'té& ﬁ’)\él'e%qu o@tafr%‘aonb' hant parent

I gen Ing portion thereof; that was
obt ai nhx:b piefessldenibodiment, ﬁnembaget mbsﬁpinaytresgeﬁcﬁmhﬁwh the group

whose .act i vi 0 [ J.pprove V.

ntAnsistneef §3an§§¢331%¥§§3@ Eﬂ% ﬁgé fég@#ﬁa ?&@%)‘*53 H54, H56, H38,
SAbSANIGHSY, PIRT ANDEA RLLSE!T Y2 ITUL BIRNSSL BSPASS LON, 192, 193,
cont act or hyper nut atl on pOSI tI on w t in a

cb%hrdm% and thy other characierisfia iegelocted GOR) 1 ¥ presarvatimi fmon-
a. sel ect ed_.cont

BTty S seirirefins 2y G yR it DprrGrAtong” saitepe

SRLE&TB6h, RlefRbERnE PUOChityR pretcRay asiht coRkt HfRS p70 p40/p3S
contact or hypernutation position to at |east two

ohﬁ@pdmmrrme\amndg pinging iater fesench droap frepsolubéapd) #ndirina) to produce
tated nt i,bodi es dj rtions
t?]n ? bP dy %‘ aeg(losreeg rmPne %1%.\19%@ IFJIH] geggen]{c%g phage

di spl apn zﬁﬂ)ﬂie@ IilSteféﬁecEMﬁb@tﬁhieﬂg tﬁdﬂl@zpaﬁhumnbxy pOsfltlbrhsEare selected from
panel of nutated antibo gen- bi

PR B oo BEPt Ho0 HE 1D 1, Ha 2y A6, M 1a0al 3 brL32, LS3 and
a §3 Ql‘fc{]thgloﬁge'r %Ea&&%hﬁt%s%@l@&t@@ffrgn{ r')eérg%étg)‘érgf‘nfowc?@ssreactlvny

an ac anci ng am no aci
ewith véter p_g)tél_he ophmﬂhn tfsupy 2a pedeamatiomofi¢@ope oecognition, i.e.

anti gen- bi ndi ng port t her eof ative to e .
p‘&F%%ﬂ‘Zlaﬁtpf‘g R?rprs%ﬁr@w e rantYt ?}f}L bifiB40(B3 & Bfteragimer
V\ﬁrcb&ﬁﬁ H?ﬁkﬁn% théreﬂfeoﬂf‘&ﬁtﬁ'ee%olm@?ag bRA/6P 3) G0 roduce an antibody

erein the property or characteristic is oné t at
neéebl e cldse thgemaingi immaynogidbiulingequencs. body or

anti gep- b| ndi n orti t her n i nproved .

act i vt Py e BrPR P fralfoeh i SelEN e Flsgenesis ar

r ﬁillc%ttéd/ﬁoh‘?hé Bl%fé?%d%@lecﬁ% hR@bEnes? positions from the group consisting of
H30, H31, H31B, H32, H33, H52, H56, HS8, L30, L31, L32, L50, L91, L92, 93, L94
and the other characteristic is selected from 1) preservation of non-crossreactivity with

other proteins or human tissues, 2) preservation of epitope recognition, i.e. recognizing
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30 antigen-binding portion thereof, is obtained. f)
optionally, repeating steps a) through e) for at | east

wor@sosdses preferred selective nmutagenesi s poBCT/USIVI8/000564
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contact or hypernutation position; 69 WO 2008/ 088823
PCT/ US2008/ 000564 g?1 conmbi ning, in the parent. i o
apdQ enitwpe peaferahby igdhe ponientiod tieon 0 RAY/ RPheispdimer prevgating binding

¢ - ndi vi CLivi . : i d . <
K R RN MO RIO0ER® AN ELELEE L AHSRose o
r gérailine dmaiumegplobhhn aefuentesti c, to form conbi nati on

anti bodi es, or antigen- binding portions.ther

eof ; a
5 h) eld Bers PgtarrRd arbadymest, e cpﬂ@cmﬁr%@r%ﬁ?ﬁectdj ffom the
a . J
Bl RO in g L B D b rom 1)
ppretéreati dnhafi renf¢rossuedctivitpwithrthds pdyteineor human tissues, 2) preservation
antigen-binding portion thereof, . with an jnpraoved
2Bk SRop TeEAM AT, | AP EBHEE RACRHERS BROREPn Ghe context of the p70
CHRY/FS RétbdHirfer prévedtinY idding MeerRRERBIr R EleBAYubIOP40 and/or 3) to
antigen- binding portion thereof, is obtained. 10 In a
ppilace adadibody iwithra ¢loschte geonline impuseglolm sgqeence.

o)L Bt 0 g AN v R0 5% % Rl Ao e
HRivithd9 an Btfbody) 8r altideh-bikdRg pblibn thetdof, bSbhpritik®.

L52, L[53, L55, L91, L92, L93, L94 and L96 and the

ot her @hprp¥iging ¢ rcpmbinansparenttantibedoer afigenbindingperbian thereof;
0 on- Cr LVItY W : el ;
Ohab§oBEIRI5E I ibs D REHPLISRe A, cannor b
| fifthef REHONEE b huted@nedds inGfak] pHagt elisidyysyistent;he cont ext

of the p70 p40/p35. heterodimer preventing binding .
i nt er f Bl ¥ireding Agniefeped selsgigpneapngsiamasiypngjoniast or hypermutation
RSB PSR RO B mtaion, ey
etdentfyired selé¢diad nrpaat oohgpdronmtapiosipositios; are sel ect ed

LS s B SOk 109 o3l B o2 migepis posivon,
Ot ket SR Ay AGhREA RN fositidn IS hERAR Pwb LAHEr Ahnikty K38 FasRlUed Bo thereby
of non-crossreactivity with other proteins or human

t ¢rsatg@spang)) ofpmeteted\eatibodies for epii genpindiag pgriians ghereof, and expressing

recogni zin 40, epi t.ope preferably in the context of

tf?égg%? &%PB%@*‘E@%‘%‘P@&Y E%ﬁ?em’pr eventing bi nding

i nt er f gy @nd@ting QR AdtRety oTehdjfinel PRAuRRd tib3diet,®r antigen-binding
produce an antibody wth a close to gerniine

i pertinagythetael relasize L he dareps antibogdy s eatiganebiadingportion thereof

SRRy BME ch Rty e BGn B g peig SHIAEENCSI S

posi ti eyevaluating thepgeboPmatuns Sitibodiesfor anBfen-blading portions

H31B, H32, H33, H52, H56, H58, |30, L31, L32, lBgO,
Liiereof,gelativetp thegarenjapfihady a5 pREgenchindingmortia therepg for at least one
\“7’\” Séthﬁxcfirg)?ﬁrfé}g B Haka & B3R! %ﬂyem}’?{%@%@ ©F g?éﬁ@t@ﬁgtﬁc\’i’s {o¥e that needs

protel ns or uman preservation
ofo teprctainzel, nstlagimtibody, ar astigarebiadmigpontgpr3hemdf with an improved
ﬁ %tt@/?tgginﬁr@?[eggtg{%%ﬁaﬁﬁag Wg?ﬁégt)i(ct, re gti\t/eht% tRe7 8a1%§toe{rft)ﬁx5)dy, or
antigen-binding portion thereof, is obtained.
f) optionally, repeating steps a) through e) for at least one other preferred

selective mutagenesis position, contact or hypermutation position;
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interference fromfree, soluble p40 and/or 3) to
produce an anti body with a close to gernmine

w0 povasgsskdbul i n sequence. 70 WO 2008/ 088823  PCT/US2008/000564
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PCT/ US2008/ 000564 In a nore preferred enbodi nent, the
contact positions are selected fromthe group .

consi sg) sagnipingsin the garenvansibady s aptigrsy-biadmgperey Wereef, at least
i s selec t . ..
BB ot Bl Efsles shosn g hawe improved activity
tArsisdt @sast @) redinsesthat dharactedfstie b fome combimgtibd attibodiesgor antigen-
recogni zi ng p409(§pi tope preferably in the context of
_tlh‘Ed'ﬁgG’ogl%ﬁGl}"% ;e er odi mer preventing bi nding

I nt erf@re%'aﬁl%tir]?%@ civft OPme%hﬁ)irpﬁgnﬁﬂgéﬁiiegﬁor tcu‘i’tigen-binding
produc€ an antTbody vv|¥h a close to gernline

i portiosgtheteof, irelat egtocthe parehdantidody br edtigenrisndihg pbhimn thereof;
CDR.residues Utimtely, all | resjidues i.n a given .

1 BB 9B GE A NP1 IBAPPRIOBANEGO M) SDGTIRERNEY ayvity and at
bigadi @A Htﬁﬁcéﬁrcﬁ‘)%hy Bt ENarSR0AR] REat ARt thAGdréht 8B bW Br antigen-
and/or required 'directly or indirectly for binding to

t hiediagtpogem thextobris élgaineét ai ni ng ot her desirabl e

properiies or characteristics of the antibody.. Suc

COR el eratErisd et 55 e giilbaf ALFREU R dhe eroup
nsns8ene st 30083 1,IIoNIH, H32t HSHOHB S, 980,193 UILAAH FINHS4, HS6, HSS,
ﬁﬁem fic circunstances that :&rgef erred selective

Paddedly. HOSi Hiek [SAnLBb Lide hdts kel LalZs b byl REI, LI2, 193,
' ' - Gr LI j 0 i

P B 5 R B9 ol SFARGRIRI SUpRby BAnEh RSt agh 98-
adrb ssigcH vity withenhdrfprotaidik ioy hliyag fibas,i 2)préseivation ol dsitope
focussing on the preferred sel ective nutagenesis
PESPENIGRMS 1ecrsRpRiEing PP gpionaRraterably Boie cpigyt of the p70 p40/p35
[ FRGELRRE PARKERE BBITENRHTfhce Hon he SO andlor, Yo produce
nayarivdody i thi ;ed osestogdesalindmtn bed ghobulint segtoekd be
under st ood .20 that the ?afgti bo% coul d aI.read%zrlil
modi f i BATOMCARIFIBFE GROOMENG St MBI aHHBY
PRSIt dNDnSisGRS F A90.1193 | e 1997 eRdl PBRL H56113581930d1.3PAV®, 1.53 and
but “may require further inprovements. Therefore, in o
aln?t fret the whiwd ichamcteristivds iselvgind flom pr esateation afmohsdossreactivity

for, inprovi.ng the acrivity of an antibod or e

st gURE BRI BEPET iven s Biso ol bl Gioge Mgpemiton. e
PleBygridZing 5&0 E?iﬁ@ﬁpr@ﬂ%}dﬁp}oﬂﬁ’th@ coBki &feRe PTOPA0P3 PRétEiodimer
thereof; 25 b) selecting an am no acid residue wthin _
aprevensingrbintting intgrierencerframifieg, sodehle p40 poidpy 3p & produce an antibody

[ H32, H33, H35,
@Bﬁ‘%&%%@%&}lmﬁ@g@@@ﬁﬁggéﬁsﬁg- HO5, H96, HI7,
HO8, 1mnld@bre pra3ferred2inbodddent tiddresidals for selecthv@3dnutagéiesis are
L91, L92, L93, L94 and L96; c) individually mytating .
sl g teslelrem thaipisburadisslscavgmutaggnests postiansigen Bierpspup consisting of
' | GyHes t e cfr g2 ay epltragie
SOSEIEL SreS s e b LR o, Lo, Lo
aatdi the nthet clthiragenigictis selectéd fomof); prefereniah wdhbmgrdskeactivity with
%f‘%‘i vit%/.of thhe nmut at ed_ant i bod%/ or, the éoanel .of . ..
gfi prgteins or human tissues, 2) preservation of epitope recognition, i.e. recognizing

p40 epitope preferably in the context of the p70 p40/p35 heterodimer preventing binding

c?rgst arg ﬁelected from

interference from free, soluble p40 and/or 3) to produce an antibody with a close to

germline immunoglobulin sequence.
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anti bodi es, or antigen-binding portions thereof,
relative to the parent anti body or 71 WO 2008/088823

wEANBEREDE8/ 000564 anti gen-bi ndi ng portion thrCEUS2008/000564

10

15

20

25

thereby identifying an activity enhancing am no acid

residue; e) evaluating the nutated anti body or the

panel lbfa moreareterigdcniodinent, the confagtingsitions awisglgcted from the

P ' Lher eof. I @i : '

bl SRR R TS0 A IOliaHE oD R R LR Bl 1)

| rasdrvaion odtnbefcrgsstgaetiviyy with obier pofta@ns st hunamtissueq2) preservation

anti body, or antigen-bindjng portion thereof, with an

| HFPYORUTEALERIYPR)C- FREPERIZING RAD cpHepe lﬁf&&éﬂﬁy anthegeaipxt of the p70
407555 19880 Qinfieli b2RirdgfePRfencé FroRP&d

B RO b BORE pAOLIENEI PR encl BoRDlEL, 3Pfple pt0 andior 3)t0

smpbduteent antibodyl yvithraadesevta tigeonliref immamgtobudisseqencei t y

with other proteins or human tissues, 2) preservation

of epitope 10 recognition, i.e. recognizing p40

e, MPRA B4t RIS bR BIKEr DR Ridwest ext of the p70 p40/p35

heterodimer preventing binding interference fromfree,

sol ubl Eltpagelanall €DR3jesiduepinorigiven artibodptanbgelypair identfied by any

cl ose .t erm i.ne | nogl obul i n. sequence, | f . .
CRIFL & Bs Feauifpd 25 aptjbe et aming qtid rS{dey andiggrequired directly
adrhgdirdcllyifetisiadingno e dntigks d8dlor for RahRiY ®her desRaBIE Pedperties or
enbodi nent, the invention provides a nmethod for

i dhpragiarisics efethg sntikadyy iSugh iDRresigdves prsdgferig to as “preferred
asge'cgsgﬁl%%gh% ﬁ(?srlt'id A itgﬂ)&lﬁfb’e 5 ermﬁbtsih@géciﬁglirc mstances that
provi di ng pare Anti bo y or ANt gen- bl ndi ng porlfl on
tprefeared sclbgtiveahaapentgisatsiduasivan de iidentiéisd dlge bwi dthérimeans including

conpl enentarity determning region_ ( ) r nmutation
enetySta A omse! am@@,gy PRd gntigeg snd M?CU%;{?OCI%&- H52,
H52A, ¢ lffi_bgprefé"i_’r%d aﬁ@@etﬁ%%edfﬁ? acti‘\@@h enfifrfoin ino]'éc}&]scz)fqacussing on

L30, L31, 132, L34, L50, L52," L53, ° 20 L55, L91, L92,
1188 preif@fedbsetecti96 mutdgenasls podiais, yormardt at hyperswiaiion positions

selected,position to at | t.two other am no aci.d
ESTRROPSe prReeBysied 05 ifddioRAbmR VR @ reduired, the
ARialRsk EDR REidABS d§ e %d&#ﬁwaﬂé@&ﬂi&@%elmeItes,géuldd% understood

eval uating the activity of the panel of nutate .
ahat theo g dy moulsialiegdy bb mudifiggl in28y poe of mese eddaciof hypermutation

relative to,th arent antibqgdy or  antigen-hbindin

goetiogn aeseds aro e raostiyentdhit vt R s Pl eyt further
aftpaovenitt A TheRf@e! i@ dn et BRbo@inche PRaink Biticit ©19$ide3 a method for
t hrough d) for at |east one other CDR position which .

i igprojang Heractinidy pban anthedy epreaittigan-bingéne portins thegeof, comprising:

posi ti : , : H33. . H52,

oo,  Desigfh kot Sy dtigen iding Biaion Mieor

L30, LBkelekfidg aBamimracid bBiduke wdthih &8 3ombRmentfity de@Pnining region
L93, L94 and. L96: f% conbinin in_the parent

Ak EiRIcay mugttioa atheehemiAB el B E 8152 Has obp s, IO R HS2A,
proaiLe ] ‘1‘1;5‘89?['58?1‘?95,‘@1@6{ HY ARG AP0 ATIAOLAEI B2, §3kdUSE, 152, 1S3,
shown to have I nproved activity,

L55,L91, 192, L93, L94 and L96;

¢) individually mutating said selected position e.g., to at least two other amino

acid residues to thereby create a mutated antibody or a panel of mutated antibodies, or
antigen-binding portions thereof;
d) evaluating the activity of the mutated antibody or the panel of mutated

antibodies, or antigen-binding portions thereof, relative to the parent antibody or
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to form conbi nati on anti bodi es, or antigen-binding
portions thereof; and 72 WO 2008/ 088823

wEONBOERADE/ 000564 g) evaluating the activityPOf/Us1v68/000564
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combi nati on antibodi es, or antigen-binding portions

thereof with two activity enhancing am no aci ) ) i
r &iggudinding pertiop dharepfitherebyideptifyingan %Wty ancing amino acid
alré%lldggn bi ndi ng portion thereof until an antibody, or

anti gén-binding portion thereof, with an inproved

acti vi ¢yevahetiag 'theemtuatetilmtlpad)emt thalpahdj@(ﬂynutmed antibodies or

anthen bj.ndi n rtion there i S obtai ned. th
p%@w ing P%rﬁlaflgﬁ%eoﬁdsmw P Geinetsnt A0 .amjgen “binding
apdNBn eréht, fo? EH%?SE] gbzﬁrieaﬁ Bt GABL ﬁr%iae? opM{%%c@éﬂsﬁE WRfil an

p03| tions descri ove are exhaus or if
aahilblody:,rmlantlgupbmde*soraﬂverqoé,qwh eql ;mpm)ded hgivity, relative to the

antl bod uesti on.can not optim zed by

olipd. B Erae it dne BRkipn hireRE iSgudREe o s one
d' Spl apefdrabIyOoghs oﬂhﬁ ch&aBeAstRUriRopdPlY i 8lcelde Frofy) ﬁ@servatlon of
modi fi ed as described below. It shoul'd be under st ood

t hett- cnob@eacalmtv bathotberuirdtesisros hdgnapdispusgi 3) praseryatignypf epitope

ef erred tagenesi
BEedliT o & FelrRtbEr Sk AT QB oy PSR 0 pa0sp3s
eRed U iTRdt piebinif g Biflhg iak@feeerd fromree %@wbﬂ@plfﬂlﬁrtdﬂ(ﬁr 3) to produce
i nprovenents. Therefore, in another enbodi nent, the

i avantbodh vwithoy¢laesstogermlinpunmBrogigbylifneaysnes t he

activi #fym&]; g’f&s@%‘fa%ﬁ%)’ regldué‘ﬁ Jlog(é{?ffp:'lé}l(?' r pé%f&u'e?@an be included;
t hereo 3 reconbl nant
pale&lﬁéreamtanbaﬁy embodmtdngeh]e mvmtumgpxpordbs almdlllitﬁf femﬁmproving the

t hat .was obt ai ned by sel CQAaon in a l?hagff di s
SYREVEH AP apiRAY. a&%r}t\&e@ P Brea thergely AUPP ﬂﬁ ‘oved

by nmut [

ool ot T ogeu | B RBAT R B B on Blerect.

conpl eh)esulemtmg)an 2tinkes@d nésiduegvitlegiamempGBR)nténty determining region

TRk | B3 digin Shennan g0l HiSL HEEE HipE3IERs, B3R Hs2, Hs2a,
Fﬂ%z ﬁﬁ@hsé%&s 1-133 HY83497, kB4, H1B0, L3R2,31LE32, 1345150, L52, LS3,

4" and: ¢) ‘individually nut at i ng sai d
sbﬁ%di%dLEb,rh%?cﬂﬁéranM-ﬁér mut ation position to at

" panet) B viatEaly S A B ER NSk RS R fnino acid

PR%sIdueN® therleb s efeatcaiishreXpf rﬁﬁﬁltdalgarﬁlibbdle@aﬁahtlgéh Binding portions
non- phage di splay system d) evaluating the activity
ofherde panel of nutated antibodies, or antigen-binding

porti ogs ﬂ%ﬁlﬁ the GV 2 ;{ﬁ]er eo%p&'ﬂer K tanﬁg&hg?% aﬁ{lgen binding

antlgen portio y 1denti’f

aporfiohs tshlefeyof erelaame t0e patenoamibody roe antigeen- blﬁ@lng)portlon thereof
eval uatlng% t he panel, of nutated. antibodies, or

athereh¥ Ade ﬁﬂms@nasvw%ﬁ@anflﬁ%wo aGigreiqUe to the

Pt AR A B Il i
cheithec trerfiosition, selented lunder mior b pdsitionat HAD) Igéh-ﬂﬁ ik, H33, H35,
PRSH! 952, Hs24, Hs3, Hs4, H56, H58, HOS, H96, H97, H98, H101, L30, L31, L32,
L34, L50, L.52, 153, L55, L91, L92, L93, L94 and L96;
f) combining, in the parent antibody, or antigen-binding portion thereof, at least

two individual activity enhancing amino acid residues shown to have improved activity,

to form combination antibodies, or antigen-binding portions thereof; and
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i nproved activity, relative to the parent antibody, or

w@riosgess2bi ndi ng portion thereof, is obtai nedPCT/US2008/000564

10

15

20

25

30

Preferably, the other characteristic or property is

sel ect ed fron11) preservation of non-crossreactivity
VVI th oghemalystipg dhaactigity iofi therrombiratios antibodies 96 ppligandpinding
t 0
ofouf B BB BRI g BESERL HISRATRRAL e pren

hﬁitfbbdyi bfTEﬂitlgéhEbiﬁdﬁhg Ij’ogrthinr’tﬁdaregf urhifl @h fagtiedds e of mi’gehrtﬂﬁdmg portion
sol ubl e p40 and/or produce an anti bod

cthezsef, tvatfg@r fprRged mhtdgweb%me |t‘?1ﬂ§é2ﬂ!~’é\ﬁé%tl bdh. ar %rrtrggnebmdmg
nﬂ&ﬁgﬁﬂﬁﬁé 3bﬁ9 ufficient to increase the affinity
b6 ot

e an ler residues may be included in the
nmut agelfass pnefe'Fi‘mlra&fempes tol 1dermf§ot1btesntyeﬂrlthani¢mg amjno acids focussing on
thelnventlon ovi.des a.net hod i mproving the . o
2BE EORIEGH QYRR TR LRSI dsr»ﬁnbg@ Abo aﬁﬁ@%ﬁ@ﬂ proih additional

t REIE M me ORI GLRY, afd thRRAND fyriﬂ Reffn&ah n%m’drﬁféglﬂe Gf)tlmlzed by

ant gen-bi nding portion thereof that was obtal ned
seuggtneasis and pelnagh égelaﬁl(expﬂetayeclslyb;memebinsplwm osshadstthe | raryammg

o EBE e gy BF o' 5ot BEloF iR Bilgoa tha the
r ﬁﬁib@ﬂ? c¥hIH mxeadi/ BORBUETENE ahy bie StahBFcProicRgd 5896 mutagenesis
mut ati'on ot her than H30, H31, H31B, 2,

|-|331t1q1{3 §ontp45@)r hmggmqtggm posmg)gus aq;mdmg%thengg)odpqggnts discussed

L32, L34, L50, L52,
H%’émlg%s’%‘ayiﬁlf“e]@he To‘i? g | L96: c) individually
mut at | TReréfré] i ah&bitesmbatimeht) thetiaveaitioh @asiidéswmethddrfor
anmino acid 20 residues to t hereby create a panel of

MIRRIE WAL st a9HY ©F an gptibadty, geantigeRdindingBettiop fereof, comprising:

@) evar AT AR EEaEBhoh R flARBNANT P BRI RSon thereof

athhi Wadoltaained by aeltctimnink pdgedisplryrdystemsbit vdrosefetivity cannot be
tive to fhe parent ~antipody or . a en- bi ndi ng

POFRIAYS AR mUfagspesiy Ny Sa@rﬁquagg. f?@pag(r??atem ity
enhanchﬁ%)le%;rhgg sefebﬁlng 25 hilHf) ackPreSiué GRGA A e&nﬁre%tmy

t hr oug | east one other position which is
n@ttr’nanmgheglop()@DRl) dor metation etheuthderH i) H3dy H3 1 BoEB2i A3, H35,

P30 i, 1206 Yl 4154 35, b M P07 1 11 Q130,101,132

LB34, 115821 52.3%3, 36, L9Li2)2 168,945, L91, L92, L93, L94

; ) conbi ning, in the parent anti body, or
ant i gerbdwd:lua!jy partetingsaitheglessgd contadt enbypermgtatigp position to at

s%g ' du ea%?ntlrll(?\%tr ove dﬁlu%n % ﬁ’;%{e%g]cpeiateag gglerl 134 lr;pgllt'aqg‘ antlbodles or

aCt rmco
aﬁﬁtigbﬁ)d)luﬁﬁng portidnt tl@@ébfbarfdddxﬁgasﬁlﬁg shidpanélinaeoh; phagel dlsplay
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system;

d) evaluating the activity of the panel of mutated antibodies, or antigen-binding
portions thereof, relative to the parent antibody or antigen-binding portion thereof
thereby identifying an activity enhancing amino acid residue;

e) evaluating the panel of mutated antibodies, or antigen-binding portions

thereof, relative to the parent antibody or antigen-binding portion thereof, for changes in

at least one other property or characteristic, until an antibody, or antigen-binding portion
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h) evaluating the activity and other property or
characteristic of the conbination antibodies, or

wW@raosgess2dbi ndi ng portions thereof with two actPeT/U§2008/000564
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enhancing am no acid residues, relative to the parent
anti body or antigen-binding portion thereof; until_ an
atheienbayith sy lr@npvgbmmtme?@wgéq theagrank aptaksidy, of arigghrbinding

t relative 5 to the parent anti body,
o?rgor{l&i{ﬁ%é%?’ols\ég{aynedport| on thereof, is obtained.
Pr ef er piefarabli hibe othee bh&thﬁéx&ﬂto&frl;ﬁbp@iyﬂﬂ sgleape froyh 1)spreservation of
sel ected from 1) preservation of non-cr ossr eactivity
wqrhcr@ﬁsm@actlmswhr@ GrPIAG T HEgpdesues) 2 ;ﬂr%éwlafn%ﬁpltope
0 40/p35
precfRIGARS.c, REGRIANE KD cphorfe p RRARPIENGRARER GRAE BRFpe0/ps
hiedterb diahhargire yenang bindig intenftrenge froiefreesehble H40candfored) to produce
sol ubJ e .p4Q_and/or 3) tQ produce an anti body with a
cHbABIbPdY Yathid Clo ok wwawqglé@we%% Crefie
pref erfredi it fiRigenkss is%ﬂgﬁffﬁ}éleﬁgfo‘ iMEedseARB 8 YD the antibody
am no acids focussing on the preferred selective
mzdmagendm:smpy)be tncdmisd ig dwtracuagmesihyﬁbmfmratm emother embodiment,

pesi.tions be exhaust ed ddi t i onal S
PR o BB Ay o PR e oAb gty pRE RS g anigen
rﬁhainggght@{thgfegprmpggmgr char acterl stics of the
anti bo 15 Therefore, i n another enbodi nent, the

i nvent a)(momdmg ajarent a@@bp@dmf emtlgen-rbmcbq,g PYytien éhereof that was
t ﬁbt?lggé %y WIF an aplta a}?}?)agg {dlsﬁgay%%] Q’VhQ)g AR rctahlq& be further

ar ac eris
Cinfbl & E}gmu&a)geﬂé’sm/m(ibfdiqﬁﬁg@arquMy s&ﬁlﬁetrbody or
anti gen-bi ndi ng portion thereof; cting. an am nQ

aci d r BsicdReEngap ﬁmncaaveéﬁw@wmlap .atcy BGHRTHY slgtermining region

r
R tor ya (it by THAR WS P TIa0 3s, FE HEg hs2a,
I—H53 o6, HIO HS8HRO 5, HAQHI, 3198, H3 0], L8R L313K32,15d, L.50, L52, L33,
L53 L55, L93, L94 and L96; c)

| Iﬁéﬁ \h%tl&??%%té? 6@51 d sel ected position to at
| east fvﬂgﬁfﬁ&%ﬁ{%@@nf&ﬁc@selé&&l Fsesord @ di MREER &h&3HnSino acid
a pane mut at ed anti bodi es, or antigen-bindi ng
pmstdmemm th@by heateof pand) ofematamltanmgodlhe cg@niigen-finding portions
&equ of nutated anti bog f or, anti gen- bi ndi ng

t0 PHEFEYT mlﬁe‘}o&t?}{?ge EPI VS ant ~ant i body or
ant i gegy @Ua‘ﬁﬂiﬂ'ﬁﬁ tIRO4dtivaR off RS ekl oft iefatdayankidedits, foy laf@gen-binding

an activity enhancing am no acid residue; e)
epertions thngpmf rrelapaﬁm farpnt antehodxer apéginekindigg portion thereof

oty At AP P Cab ARG R 1 Fr 00

f or Chaﬂ@péatinfg st@fs bb eastglodiefoptihiesst pnopetet position which is neither the
characteristic until an anti bod% or anti en bi ndj

BRI BhselchRshERSKT bANQ? RAFItaRH STt i ByHand 53, H3s, HS0, Hs2,
r ﬁfs?h”ﬁ%oﬁ £ PP 1950H96 A6 AHA }ﬁg'l CL3G %@t LY& 134, L50,
to & parent’ anti

dy, “or “ant1den-bi ndi hg portion
t he2 daf3, LiSS, o, dj9ﬂeﬁ93 71594V\D 2008/ 088823
PCT Usé)ogc?régl(r)lg)nsg?ﬁn the parent antibody, or antigen-binding portion thereof, at least
two individual activity enhancing amino acid residues shown to have improved activity,

to form combination antibodies, or antigen-binding portions thereof; and
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Preferably, the other characteristic or property is
sel ected from1l) preservation of non-crossreactivity

wWOwaok/0g8sher proteins or human tissues, 2) presPCT/EB10081000564
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of epitope recognition, i.e. recognizing p40 epi t ope
preferably in the context of the p70 p40/

het er o) §¥dtuang vhsaqtivgy gnd atheg pm@ewé P}éqxeeemterﬁfft%eomblnanon
%Ht%hf?es po‘l'odn & Blndf (Q'tlpﬁﬁlﬂf,‘x%gf é/ltﬂrfwer%ﬁ?ﬁﬂé/nh%&ng Amino acid
ose to ger ine | nogl o n sequence
mesidges) edatsveoto the panegl antibedy dumtlgnrbwmdlsglbéﬁtmhemtreof

ot hgr res'k)d es can bﬁq.i%cl uded; the{ i n anot her ,
Wb ansaiibody Reantigsarhingne prBindhereal pithaRimmgpved activity, relative

' f&ﬁ@ﬁél@gt Mf'i%od?cc;r'a\’lhg% Bindfi} }ﬁ)?ﬁérp@lgyeof Q5 obtained.

anti gen-bi ndi ng portion thereof, conprising: a)

pr ovi dPreferablpathe mhmnhm‘agtdystmormomegms Is¢laclied @ropoi) proservation of

;hcg{)%g{s%f‘[aé:ﬁt ag/ I\Aflgl cbtg%r:é?r e?ﬂnsrpg sue(sél;sresf%gyavt\fon of epitope
Miét 8drliQoh, QleNREogiging HA0, b%%l W3ihe cbRRxt 513%Re p70 p40/p3s
I—ISO@é I1|52 I—|52A0é %iﬂa epi’t&?—%%r I—|58y H9§C I—I9)ét ep TP
Hgfgerogmlq(mevegggg bmgllng mgzzferq_r@q fropsf;ee Lsgnlblq_gfg) and[@r53) to produce
L i du mut ati ng
T3y ol o o3 i Pl Bt e o
acid The px&ﬁdrﬂidl%teh@tst wagednify ac@atyeerhaféfg kmto 48idfoetssing on
anti bodi es, or, antigen-binding portions thereof; d)
elhg predenresalgrdive ERYtIgangsis PosiHENs, SPRIRCLEN hiperatugaion positions

|
a&{sg{?l?é\;lerﬁ?% b? Exl?arﬁgfreghé} Jgirc]l{{ﬁ} nggl)&nﬂg?&%n:}]%ﬂ% ren:f]ap BE ?%{mred and it is
piatoirtant ttoheiraeocﬁther properéiby of creandatdristingothe antlbadyt y

enhancj m no acjd resi 0.e.) evalua t he
panel pefrecaanine soedey, e ey nm‘aéwga method for
pl‘ﬁ{ﬂrbﬂﬁg thd REVRPTof ah ﬁht‘%dd}&eo; Sidbs- bﬂﬁflﬁ@f)oﬁeh RQENE, Rithout

anti gen-portion’thereof or changes in at |east one
oaffﬁetmghﬂleachaarmtsmtmsmonmrmuwty, e) repeat| ng st eps

b) thr h for at one oth |on
ohi o SOy ine pardisanE B P b Bindi fviEe U or a
posi t i BysehictihiBn atiddo ad“@leﬁiddéﬁrzithlﬁﬁ%on‘)g@mem%ﬁﬁgﬂ%@mmmg region
H52, 2A, H5 H54, H56, H58, HO HO
1(CDR)for pauatianasther than H384H3 |43 1 B.4332, H53, HR55H50,0452, H52A,
9 n f i pd rent
ey s el ot tas o R, U DB L AR IO I P2 1% ka5 153

t &5, iD9d] KO U3, 804 iaMd LYP6enhanci ng am no acid resi dues
shown to have I mproved activity and not affecti ng
| east @riadiyidyally mttswe spichyeleatie pasttian; terat feasttyofqihgnamino acid

Cx%EE’Hhé‘s%'tl‘?&e&Qgr% k}%i.leﬁc?f m%&e@gl%kl?@(l{l? y'ogggﬁ%%lgﬁﬁamg%%rtions

thereof; and evaluat|
rtatrenf;i on of at | east one other property or
characteristi.c of the, conhi nati on anti Hodl es

ant | e Bhafing Hsactiviske! isdreshohmytated aabeies or pyrigen-binding
SRRAO MBI ACIdthE gﬁeﬂyﬁﬁiboﬂg bﬁ&ﬁt%’g%ntkﬁnélhg pBAldRthereof
ant 1 body or "anti gen- WO 2008/08882
REFcEXBOEN00E BB 4ctivity enhancing amino acid residue;
e) evaluating the panel of mutated antibodies, or antigen-binding portions
thereof, relative to the parent antibody or antigen-binding portion thereof, for changes in
at least one other property or characteristic until an antibody, or antigen-binding portion

thereof, with an improved activity and retained other property or characteristic, relative

to the parent antibody, or antigen-binding portion thereof, is obtained.
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bi ndi ng portion thereof until an antibody, or
anti gen-bi nding portion thereof, wth an inproved

w@edaoswsgsy3 and at | east one retai ned other propRCT/YSIHN8/000564
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characteristic, relative to the parent anti body, or

anti gen-binding portion thereof, is obtained. _

Mut agePre&irablyf the Rthep eharaqtersticns psenertyds eleeiedfres) b preservation of
posi tio : i .

RO bR 0l A YD S ek 8 JUER B oF Bicpe
sitddniti @t kyreco@igingut @ epingsi referubly frethploagiexifapt py0 p40/p35

nmet hod, (or rel ated ri bosone di SEFI ay . met hOdZaffr nmay no

| hsigyediniss preyenting hindingrinteslgrance HoNbirefe SR RAY: [ a3t 3)to produce
0 j : / Lned.
B M o B R AR R O

provi désneageneiodf & singlepesidee isTdt sifdicahf othiet sesidliesacan be included;

anti hody. or anti gen-.bi ndi ng. portion thereof : .
Ctgﬁxig?qrg,iy 1ﬁg'1._no.§|f:r ﬁggqﬁlmeﬂb t}éeglﬁgiargmn PIAYi %agleg}od. for improving the
%&ib%ﬁf?ﬁ&%%@yﬁ&f a‘dtigen-ﬁ)hﬁﬁ%orhbﬁwhée@oﬁf, caRpined by

sel'ection i n a phage-display system but whose activity

cannot a)ygovidimgleeparent mptibadycorantigen-hpeingspatipm theadod;

ng Ig S ;J@I %,Jellcﬁ?{% 2%%%%}%@2%%{6 ¢ S’%lbﬂ% gt%g?ﬁr]eﬁ&}%éﬁ%ﬁg gFtSHnining region
&gd@%} R4t Rt tRéh ABOSH3 1,19 B;332, H33, HBB 1B50, B2, H52A,

3, H35, H50, H52, H52A,  H53,” H54, H56, H58, HI5,
HI83, Hp¥z Hy6oBIS8 B, HI@ G197, BIPS, H301, 1394 L315132, 154, L50, L52, L33,

5 , 2 , L94 and L96; c) individually
hﬁﬁaﬁghgég%hgygsgkzzg{l%gg osition to at |east two other

am no @Ghdividualy ehisideGald@iid pusiRingoat Rastaivofther amino acid
nmut at ed anti bodi es, or antigen-binding portions . 20 i
tgsifnest todherely pricats & rsnel of rautatsd-apH hedicyos pntigensRindiggportions
dt)n L%éf’ll uating the activity of the panel of nutated

ant ddi es, or antigen-binding portions thereof,

rel at i deeviatuatihg theaacenity afithelpadyl cfmatated getibdidiesiongntigen-binding

ortion thereof . thereby identifying an activity .
SRATERRS e -r?#atlvc\echdL?e eatRnt afy éeglvtt&'&?%a&?l'ﬁexﬁmébereoﬂ
?%\el'w? ?de%ggﬁg% LRActi 88, erPhn@RE bRy RidlisR@epor tions 25

ereo ive to’the parent antibody or .
ant i gen) bvahditing thopariednf mugateshdntibodies ohamiggen-bindingportions

| east .one .ot he roperty qr characteri.stjc until .an .

AT A 1L O PSR BIRIRRGT BT oI ShPIgH, fohr ey in atleas
| SHRr AING L hafakieYistiy or pr@péty;ve to the parent antibody, or
antigen-binding portion thereof, is obtained.

Pr ef er @bkepeatingsteps hpthrewghraddorstileast enwethpr 6P& pasition which is
sel.ected from 1 reservati i
JEIEEL e b bR PSS AR REs Bhsiadp 30, My gy B, 32, 13, H3s,

tHSGUes2, HH2 AQHESe Hat He, 1058, 4195, o196, HORCH98 HINL30, 31, L32,
recogni zi ng p40 epitope Ereferably i.n the context of
t it 320, bad /L35 LoheeHr 32 k93, p9%a8Atli%y bi ndi ng
| nterfgr i i iR Ffn thereof, at least
ot SRR S S AU P48 A ool ot v s
| tweLindylduali hétivigyenhemdeg amMind@ckDRSIVO88Ed3vn to have improved activity
PCT, U82908/. 000?64 . N
and not affecting at least one other property or characteristic, to form combination
antibodies, or antigen-binding portions thereof; and
g) evaluating the activity and the retention of at least one other property or
characteristic of the combination antibodies, or antigen-binding portions thereof with

two activity enhancing amino acid residues, relative to the parent antibody or antigen-
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If nutagenesis of a single residue is not sufficient
ot her residues can be included; therefore, in another

weedpsaisssent , the i nvention provides a nethod fBPET/US2008/000564
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improving the activity of an antibody, or
anti gen-bi ndi ng portion thereof, conprisin

priadingiprefica thaicentntdanasblgd or apligegeioding %Pﬁggnpta?rtepe fvith an
UAEHER efc'ﬂ@ftg/\ﬁﬁ(‘f aPleBRLAL RaLinbY ofiet ?x&#}bx‘w ot Eheﬁ‘act%riestic, relative to

phdge- di spl ay system but ose act ty’ cannot
f the phent artitpdgyvedhnbgenvbiralgreesiion thereod) id optaaxgd- di spl ay

syste b) sel ecting am no acid residue wi.thin a

conpl 3@%@??%%0%%? @F%?‘ﬁ?‘ﬂlﬁel‘?cé‘ﬁ F SHtagepesty Petionnseaeriand

B bagth oy P hyR ipfsc JiCaiTiy o clpdy sufficienty
L8, mutdgenekB2nd [tidphdgb @jspls2nethd@ (or relatdd5thosome didpdy, method)

L93, L94 and L96;, c), individually, nmutating said .
SR a0 RneBbs b 41 ekt Toanshgn B e noRermgof the antibody
r @ouUSRSretadnddner eby create a panel of nutated

anti bodi es, or antigen-binding portions thereof and

expr esShapiore in anetheptrabadiaiestghajnvepgeprovigies a method to improve

YRl G e raBpl, & nfuPRyl P EPAe e plfBRing™e

mut at egh @EVidRQRM SfrentQintiBody Geantigendinigndpsrtivtisereof that was
t her eof relative to the parent anti body or

aohtrigedbyselesting porrhagerdismiaysystem b Mdoye pefbit; epneige further
obi OrivIager i . o
B ) BRI ORGP SERELS O ot ner

CDR poB) deleetinplah @mins acid e¢siherwithie aposiplénentaitly eleteentining region

56 Bt 5 el el TN Wl e o
0. i [0 okghotity 19, LSRR B Ly 1215

phsEii91ahp2 ddiby L98andmi96gen- bi ndi ng porti on thereof,

at |east, .t i,.ndi vi dual .acti vi enhanci m nQ, aci d .

resi dué)smg‘l’{%xﬁh?’ YARRE § ?%?f’é%f{ é(%,sfti‘%atf’)?t rl1e%ﬁtd “f?p(fthroammo acid
afebRGts Rlthé8By bredftea g&da%f ROARKY dnYibOdics MR aAGE A biilling, portions

to form conbination 25 anti bodi es, or anti gen-bi ndi ng

pletcobard expressisin inambnghhage disnkayistigierhe activity and
r et ent a)onvﬁgl{aﬁiﬁtgit%eg‘c ht‘jgg r ga,%%f $mQ }eédgﬁlfigl%&@]ig%,'r?é‘iah&gen-binding

of the't or ‘an

PedrtibAtheicd e reRtivid thetparenaaitibody Yr astidvarsindigg pattivh thereof
acid residues, relative to the parent anti body or

athereys idantiing gn agbyity enhansiag agrnqamid resighieant i body, or

ant i gep- hj.ndi: orLi o1 Wi i o .

o OB RATE R UL b S B B
ctharcaf trefatisé tacthe pafenoptitiody of @hégednvieinding tpoetiquatheredbf, for changes in
ant i body, or antigen-hi ndi ng porthon thereof, is . .
obtledsh e other PIOBFRY 8F eharastensticiugy grégr.)t diprgr antigen-binding portion
2QQR/P G ﬁ’xﬁ%k’&??&%@?ﬁé&e b heARkd R AN bodY, or anti%e)rll-binding

antibody portion, o I nventi1on ‘can be preépared
portion thereof, is obtained.

Preferably, the other characteristic or property is selected from 1) preservation of
non-crossreactivity with other proteins or human tissues, 2) preservation of epitope
recognition, i.e. recognizing p40 epitope preferably in the context of the p70 p40/p35
heterodimer preventing binding interference from free, soluble p40 and/or 3) to produce

an antibody with a close to germline immunoglobulin sequence
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reconbi nant expression of imunoglobulin Iight and
heavy chain genes in a host cell. To express an

w@nioslogssy3 r econbi nantly, a host cell is transfPCT/E82008/000564
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with one or nore reconbinant expression vectors
carrying DNA fragments encaoding the immunoglobulin 5
| i ght Hmentageaesis ehasinglegesidueisqiot sybigiens oder repiducs ¢pa be included;

| t'h%{%?or@qﬂ aﬂS@}éy ex%l?@d lititn e 1%68{tﬁi1§§9v1gkpa H%ﬁmo'?iofﬁl Hr%%thrmg the

hasivitg ef hs aﬁtilﬁ)dyptbﬂ dntigestbirddignporkibn thereud] wmbxﬁséng

anti bodi es can be recovered. Standard. reconbi

met hodRIRSRY 8IS RareRd @8t berlyotstartigensRdingROTHeR r%ﬂﬁahat was

I t

A8 oA ot R LB R BB o be e
vmqirovai ByOmutagendszsh sandl;ihage-dlsplayaystbﬂmose descrl bed in

Sanbr o Fritsch and CRE éli | ecul

d oni né} seleciing 8p AMFIQ AN RS ue BAGOEY W%\‘P’“E&Ft&mmmg region
S(WD obRRTon dthef-than 1@3@8@} }ﬂ#w*#jz H33M13§THE,-H52, H52A,

Current Protocols in Mlecdlar Biology, Geeneé
PHEJ]S |H¢M lh@6AH§8CH%5 eI§96 (Pﬂ99’891)98aHd101 .30, £31 AaiZemi34No30, 152, L53,

9 To obtain a DNA fragnent
elh‘l%l&gi Z?%ﬁ“gﬁegé F varl abl e region of Joe 9 w
15 or @ M@ielcﬁlamy Iﬂl@itﬁig%dlcpdé‘lécmbsnﬂﬂttbQﬂwaﬁftwﬁﬂﬁl%rfahﬁno acid
for human IL-12 were screened from human |ibraries

atissidren tattkerebyaereaie aaranpledf myiated @ntibedies, or apfégentiding portions

nt wt-related VH
gl%gffandsex??e gls néggn‘é phg%g\glsg{rﬁ%gg%%é& s of these
sequen@)&s/ahanﬁ@mel ®dvioy indyetaitidnddadlcaatone dsher preiertar
PCR site directed nutagenesis @éPCR— medi at ed . .
n‘ih%?@é%’é§? of 1he ReRFlcH e Watcranabedicss @r pRligenduadiag gortions thereof,
r t . .

PEERERS B a0 o dnTE . PR it hel<0F ey [Effifying an
nadtiage eelsinsingetniiad acidiestdue; | L- 12 ant i bodi es t hat
di spl ayed a |evel of activjty and bindin . Dy
speci {DIFRSHIRE Fic? Py thranh eflr sideast apt ethey GPRegositianewhich is
Jr@:%er% Bsitidh kO18Eted TR MY hdE £Poditors hAASRNR 1, H31B, H32, H33, H35,

reconbi nant DNA t echni ques, fof exanple to converf the
vidb0 eﬂbﬂe H324i, d1h3gindsHb @ H A, IHQthHQﬁIH%@I(ﬁth% L31, L32,

venl f t r,,t o 5> sckv gene. In
?ﬁg‘@%ﬁ?%a%&t F‘ggﬁ] Enf%}(i\?ﬁl- é’ﬂ ?Png DNA fragment
i s opefyabmbalig, ih ki¥Reedt AnAP&I) 6F akf¥dnfHiAGRE Pbrtion thereof, at least
encodi ng anot her protein, such as an antibody constant

r‘@gl indivishuahagtivatyiephancingiaino aritbresighaes sf@p‘értathavaproved activity

nr&knoq ﬁd at?éc'ct g%%%st e %Lﬂgﬁ g rcl}tg )& Sh%{éc eS 3 CCh Pc?ﬁ)g?mtct%ﬂ{e@ﬁﬂlon

adﬁtlrbedlagldil anSgeBind g ;ﬁm@ﬁaﬁerbyf tahé two DNA fr agrrent s
remain in-frame. 30 The isolated DNA encoding the V

r egl one)ceAluglng dipastiv by a%reéermmaf |aé}?@§twnerpé%aﬁytycqwhﬁracterlstw
oty BRREaL pfEtics & B3 87cME SGRE) (0t Sidyo aeiiv

r endianeisg éuﬁhllo, aoﬁﬂ-l%salmds ,Ct1ajive bhide pegueatssdy of amtigenarbinding
heavx%ﬁ*@reo l’(ﬁB QSJ gx% ﬂ[i)(?,g(;f%rﬂv\g;rz %g?t{gggagggn ere%f ! whi%h grg gmproved
PQ/VH?%Q@ & 13AQ %ﬁé” ottt rdtined dPFdoterRERUR 'ib?@p%l‘@/f relf’e[t%% the parent

| nirunol ogi cal Interest, Fifth Edition,
antlbody, or antigen-binding portlon thereof, is obtained.

V. Expression of Antibodies

78



Depart nent of Health and Human Services, N H
Publ i cati on No. 91-3242) and DNA fragnents

werws/pssssi ng these regions can be obtai ned byPGT/EsZIas/000564

20

25

PCR anplification. The heavy chai n const ant reg| on
can be an 1 g3 gM or

, 19&2, 19gG&3, 1g

| gD coﬁ§taaﬂg°4>’eﬁf apt1body loaﬁtgpnapf4 Blfeyme@waﬁarah@ pfqpéfeé.ha/

RSBl Hhrnof30n il i hefily Glain bt 2 post cell
Eblo bxpmss ad. aﬁiﬂbo@mbm’mmhtlp,fa st belhisarahsfdatedrwith one or more
Servi E NI H Publication I D%J&]gmz% but t'ﬁﬂ ) .
DiCEPTBPIRANY LXPEESSION VG RIOTATY s pgREnts 8'@‘?06‘111“8 gimgunoglobulin
Fl‘?é’ht ah@GERAL chABR\OY tl?é"@Htfl‘)og S&oh th&thﬁe MWQ@N? kM are expressed
can be oper at ively Iinked o anot her nmol ecul
einabelhogy cell andyyirgtetdbiy, lsecavtyd eftaithe @eiliuoomswhinh theengSDmlls are

The. i spl.at ed ing_the. VL i ,
cBbef it iy e Rdhg B teRipnean BRARRVEEH. Sangarggiepombinant
aDNA metholbBles @hhded 96 BBthiPntidREY BEdwalnd 1ightkhdis géﬁlﬁ

VL-encoding DNA to another DNA npl ecul e encoding t
| ungwomthnsebgﬂms o recogibomant expressia ves;écquéﬂ@@mdﬂce the vectors

tlﬁlgag?st C% %uchaaSths%nés%&arg) 8k g' &Bro%%??é s2h ?xicgg%n tfsrzeds)

SerleNke CIoningy @E@b&&t@ﬁ/ Md?ﬂ'ﬂszLCﬂe@@’uﬁBJiztzbm@61€SSprm§IHatrbor N.Y.,
Edition, U S. Departnent of Health and Human Services

NI1ES P\ muisel%qlﬂ BEM. Néal g@sgﬁgyenté’ﬁatomuy MaberarsBiology, Greene
e S e I o T
can beTa okapp:aD(NA tﬁagimjat emndﬂngmhe haaey |cha1m \&auablmrsglon of Joe 9 wt

preferably is nmbda cgnstant region o create a
S ds et ral#ed D VPORIee SER MG FRRUTRRG ol § 6 sErebned from
ORGh&H hlyrﬁhé(s Aricf‘rlﬁﬁﬁtédo a@AQEABEd I RENEN. el @N"ﬂ ffagments encoding

flexible I'inker, e.g., encoding the amno acid
sbgfewter J(o@I?Mt—@éatydsVHsmVLlrsagmtm’Ie amtnmded/unutagenesm of these

SRATBE Rt b e oo G 9 ipged mutagenesis
] @igresheiatdd@ufd ESMSIRJ i6 wHititHRm 18R nBcidotidddi drélirkb rated into the

(1988) Science Z242:423-426; Huston et al. (1988)
|\B€R prmsermlsc@ thaldhe POBapreduagvniagsals: mwta@aﬂﬁ)eqwheétsne -directed

atm.lfagsrbesns meti‘n 2[21 348}1}522??? é’%‘dsles t?na e(ﬁ e;glgi’ S 4 F.%el of activity and

DNﬁ&mg@péUiﬁﬂgy/aﬁ'ﬂlﬁtyltﬁdt vals debirdbld &"Glgéﬂhniplgﬂ‘ﬁ%a%rd‘lﬁﬁt\hyr
chai ns, obtai ned as descri bed above are inserte
i m@@pekmdéysatwa%tqcemblr@ubPNﬁ@@hmHBeSg Eqn%a@pée  convert the

O‘Paga@f g o ehmqh lqelygtﬁgr?t%dd tC'h?l% € % Fab fra mentrgeenes ortoa

trans control sequence H cont ext

t @Fmgeng efrﬁheseehynlbu]lakenﬁ aiVAL-i mt\érﬁ{fbadodiﬂg DN Atagntehats operatively
ti bod S |i atedlnto vect or sych that

{hnleddp ?mt%erglﬁﬂf\aﬁagmw SSIIPE BRIRerdREH |Sugbm%@°dy constant

We mnrbrtatTFeXYlﬁgtllﬁf(ers th‘éQeMeéﬂerétﬂIeSJqlqjlﬂédf' %%b@ﬂu ﬁ’lﬁs context, is

regul ating the transcription and translation of

aimtdndedito memethaTthe tox g4 Sragmentscaro nom@ms:udaxpatetbs ammo acid

contr ol se nces, a n to be conmpat.ible with the
cskaees BOHBEEY 3o DORSFouneys e e UssIms! 000564
cel | usgdisolbhl BRIA &RSNingitBOVHCRBI0h @BMR cditertddfo a full-length
ant i body heavg chai n gene can be
heavy chain gene by operatively linking the VH-encoding DNA to another DNA
molecule encoding heavy chain constant regions (CH1, CH2 and CH3). The sequences

of human heavy chain constant region genes are known in the art (see e.g., Kabat, E.A.,
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inserted into separate vector or, nore typically, both
genes are inserted into the sane expression vector.

wab@sasgsebody genes are inserted into the exprRCSHUSIN08/000564
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vector by standard nethods (e.g., ligation of

conpl enentary restriction sites on the anti bo_jg% %e_ne 5

& Frid R ) dsdusrses of Progginho/dmmiiolpgicqy dvieesst, ifth §dition, U.S.

r i c1] j 3t k- PO 1 &A% ol ftqd

BB P SAE RN SRR iy B 1D, Ba D
sfeapmeentesncohipassxgpthessiegions ea be pbtamed dlyrseadyrdcRCR wmplification.

ol ek cFen coRyen cF A PR b9 B0 T 186GEIEr By i 151 fateM or

Ml DSERMERAERS  dnCanlUink M188BtdVarAff IHRRGY 1 98R88beS irf Rabat (, Kabat,

insert them’into expression vectors already encodi ng
hig.awyet ahdil 99 N Feguarstanf Pravains offntmigiodigical dweteahtFifth Edition, U.S.

ofheRrepu G R i ime St SR REP LG RRRNE 71432, but most

ViR€teRdbl A Chnt 13€51\dx I%_@g FBhdtatSegiORCFat 4 F&b FrafinBita@atPchain gene,
the CL segnent within the vector. Additionally or

athe Mhran¢ogding/ DNA pan becensnsivebnlinkedie asethenDYde mefeculgrencoding
engode S| I i facilitates secretion of
t ey net}%%ﬁgﬂa? g&ﬁ]p éorn%?%ngﬁ%gos% cell. The anti body

chai n PgenBokesd IDNACdmRbEidgitid ULtrBgion Dalv BE torivested o & fidl-length light
the signal peptide is linked in-frane to the am

t et gang (a5 wekh as a Zigb ligboshasmegng) Be aeeratydy éinWaﬁﬂeo VL-encoding
i . 9! ;

PR G5B P A TG DB Al BaBRAE 5, o1 Th

f sequeres oNhuMa gyl chbinl doastantaiegion)gen¢saraddotvh dmtheart (see e.g.,

tibody chai Cth nbi . Si ,
R & Pofe o NS W SEheaS LRl Pt HSoyp A dereats Fift
t BaioR QDT Qegﬁﬁﬁeﬁ)ﬁ)ﬁﬁfeﬁﬁh QRd Pluni S Akt L adW BB No. 91-3242)

genes in a host cell. The term"regulatory sequence”
i and DNAnGiggn¢mss emompassing thesptegias cem hanbrimsddystandaet PCR

I. rol el . g. | yad | ati
e A R R L LD S R
Ofe gldACb@ThOR PEeiabR 9 a08B&a corldflit refgh@l at ory
sequences are described, for exanple, in Goeddel; Gene

Exp(rj estp oreateressivaeneythe Vit-rrad sV i-sneasding BNy {ragrgents are
A X S ' 90, . i .
SRR E e eMaRe LR SRR s e . Bocng e

d&@fingmchf sehiéhce XOlygsSeriy) siehothar the VIHNBAUIWLgqiidires can be expressed
sel ection of regulatory sequences may depend on such _
f act amsigasust dimgle-chainqeotein, with tho¥tL anell VHtrogibas joined by the flexible

SR e LS SRRl BEBISI Y s roc Mo
MRIAFRISEAQSOBE 5 £ § 883X A X2FHeP® of DC) M&tRro/i198h) 348 $ITRSE A

that direct "high levels of protein expression in _
manmal Tarxpresd the astikddicss oganthodsppaions i tednveniieanPdAs encoding

derj.ved from .onegal,ovi r us. . . .
O R LA S o R b e nsn
t fheo SYAFEssUnOBRIoRE SRANRAGEE Jenes yativieBy lifledgo trahdegiptional and
adenovirus major |late pronoter (AdJM.P)) and pol yoma

a

Foanslationelrontrgbssgrepaes.ofn Bis caniext, the &um "tO@FS?“éFlér’fié‘K?@", is intended
S MR L TP e o
Sirars$dtionalldohitro Psdqaahcebovithdn theGie24b stxye Bedil inetnded funation of

regulating the transcription and translation of the antibody gene. The expression vector

and expression control sequences are chosen to be compatible with the expression host
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Patent No. 4,968,615 by Schaffner et al., U S. Patent
No.5, 464,758 by Bujard et al. and U. S. Patent No.

WG 288438888 by Bujard et al. In addition to theP@nUso8§00564
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chain genes and regul atory sequences, the 5
reconbi nant expression vectors of the invention may

c%ﬁ”rlysedtd dhe potikadyd it éb?e@geneswhggntlwqd@megh% géne can be
t.e f
B SRR P b g O b g e same

g@@ﬂéssnoﬁh&cts)el "Hed aabvibedyraeres argigsatddaatol the ax@sssion vector by
sel ection of host_  cells |nto whi ch the vector ha
beiarhmeBivde &g ¢ Sertion of complementary apstactigisites on The antibody gene

2
{rg’%ﬁ rﬁ]agd v;c(&ﬁg I%g ’Oﬁ]tql?/ eL?cgg eﬁ ioh/i Iel(g) Sil’egs ré%{ogb F&fs %?Jres%&tg Prior to
omsertion of gies6PE o M%nmmtéd)hg‘mlmghea\&mhlalmq%ibas, the expression

hygronycin or, nethotrexate, on a host cell jnto whjch

t FretQF dRaypiraady Cias ANGIRAY SQNsIaRt re@PRSEqYeanCss 1% GKaBPls, one
n@'ﬁ,ﬂf@efchgs e&%erwg!hte%% BPJ@SWQ’E&“‘@H%@ V@Qé&ﬁkﬁ&% to full-length

gene (for use in - host cel
nzattilvotiy gmﬂses teineert theny mtmd:x;fmssmml \@m)orsaaiobatih enmn@bmyy chain
(for #A18, s For ressi.on

e
et B Shin Bhsrude SO TERRUNALY et Bl S V1 8%Ement s
mmmwhm th it E Hode@iBt(4)SvitHiA sl Retd® dnd IROVE sBQxﬁEnt is
cell by 'standard technrques.” The various forns of the
t epemativehahifeddo ithC L segmenitvaitide the ectic eﬁ‘rﬁﬁlawablym aléematlvely,

Vtﬁx% f%:td’éb 1?%%%%}%%;{%”e%cé%gc%céldﬁ?agsgnal PER! ac?eyt(l)l t facilitates secretion
esikBe Yatibadlytdsin £6hla host &ll. "Hie&ﬁhb@cﬂboélﬂﬁm @énhe can be cloned into the
caIC|un}phosPhate reci pitation, DEAE- dextran
t Yesiryrsaeh thehtherseenehaentideds ipliadHaeame to the amino terminus of the
r I
BREL LAh boBorl B AR BB AR B o
Cl@étélﬁlogeupﬁlgﬁsllp@ptldié (i. ea ratsii gyl peystiderfrommi k anoyt trincurogldbm)in protein).

and nost preferably ian host cells,.is the npst

pr ef er difantodae %‘g@d% &L?QP;&?P?% ﬂ%?e‘leF%mb‘Qﬁ’a‘ Gxpression vectors of
P [

PREIAR RIS SElhae S0 1 L AP AaT ivody

f cHaitegereen éh & hostreell oghe sdriny"regitlatory sequernedys mRmdé(étOr wdlude

?&%ﬁiﬁ?y%w C%%thgéro%preq)é rgxelscﬁé gﬂteitl%ﬂer}tﬁgq %d%olyadenylatlon
CI-%) §th{r6f thtAhYeripabPof Ghhstdtion(dMAe Hl‘i’tilﬂﬁlgd:lﬁﬁlrn genes. Such

cells, described in Ul aub and Chasin
Pregulatax sequenceschre dessribed dipr expmyseén Sipeddel  Gene ﬁmrﬁssaon

Iect cr
D?ﬁ?ﬂgf? A/?eg}/%ls zgﬁ};l%)bmc(le ,%)g 55 ﬁagg@c li’ljgss gbxp gRelg] Eﬁ (1990). It
N by ghpRe@atee bly ShoseGRilled éh e antaShe deﬂglh 8f th‘é\Vmpresswn vector,
r econbi nant expreSS|on vectors encodlng anti body_ g

ansludmg the selgeiaadofi ragatornsrgueagss maytdepend en Syqhefactors as the

a 0 u}

f %&012&: cgf{ etﬁg gg";t g};ﬂ{iﬂ? ﬁ%ﬁggﬁf&%eﬁé n}{el'i Vel gf F%@ {ég(?ﬁ of 198 r?‘desued, etc.
eer&Ife&mil rogulafory bejuanddsforiyammalibe hbsls;tell egpieksowincludenral
preferably secretion of the antibody.into the cuhtur

r@lamgﬁt,sl hatdirestrhigh levals ofiprotpipsxgression in mammalian cells, such as
0984/8P erd ggxtlv&fal*r&ﬁ c o‘;r‘n ARWrus AORMPAEEESas the CMV

Qrﬁgﬁ‘q
can e recover ?ron1the cultdre di um usi ng
spandéertenpamdee), Sirpiani irusat0 GV 408 {duobl@s the SV40 promoter/enhancer),

adenovirus, (e.g., the adenovirus major late promoter (AAMLP)) and polyoma. For

further description of viral regulatory elements, and sequences thereof, see e.g., U.S.
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Host cells can also be used to produce portions of
i ntact antibodies, such as Fab fragnents or scFv

woiosossses. It will be understood that vari ati PCIEUSIV08/000564
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t he above 5 procedure are within the scope of the
present invention. For, exa desjrabl e

' b
tl?ﬁt@}*&\‘%ﬁelélg U 2ihyinski -S4 TR drt Doy hehag U-S.
t t
LD sl SIS AERIY o GREUTS, (e NGl 184 758 B Ml e al. and
mﬂﬁ Bh&nthe ﬁéﬁﬁlﬁ&byBupwée&ﬂne or all of the DNA

encodi ng either or bot the |i nd heavy chajns
Chat 1 Bt iande s&ant porhs Shaih ddnssg e FOsSoREnces, the
%L&ﬁb‘llngﬁ’[ ;Sﬂersﬁ%ﬁ SectdR (ffftﬁ’é"insleﬁtlibr{ P eat e dddiibhal sequences, such as

nol ecul es are al so enconpassed by the anti bodies o
tstequencn.v&lat fagulatd repHcationi agthe icterrothostreglls fng.i bogine ef replication)

d d whi ch d Jjght .
T BRsPLRHER: she 6 AR Sals e s SR Bpgion o os
heRY ntgRehitd ﬂh'étveé:thﬁhﬁb BHeh intPiRfekd (ee bQ, @S, B&Eh@%s 4,399,216,
other than hlL- 12 by crosslinking an ant i bod

i hoFhéooand bl 7%\015"é@ﬂrh1' Axeliepably F[W eg@@ﬁ&af}@l@%‘efﬁm:@llectable

?‘ég 3%&‘%%&?) r?)reglssgange iloogrugs %ua% g%ééﬁ § qlaléyosi}lféﬂ P Fnethotrexate, on

bd Rkt Bell ARG Wihidh thbeeQef hasteeh hﬁrddﬁlVﬁf]tIPI@&:.rrea selectable marker genes
reconbi nant expressi on vector encoding both the

aintliude the dibypdrgfotdtaireduatade {DEFRHgetmodyr hseghdhfrhbost celds with

i nt roduced |nto by cal gi :

pRebpHsTae Sh R s eU R 74 B Tarteh 8 selection)

reco an(Slaerkbre%&Bﬁ ©8 BlcQfhhY 8hd REavy chifsaik 'ek?ﬁr‘é)!m&? aé/d(or@) @ncoding

| i ght chain genes are each operatively |inked

ethh oo dngdrlgghd Claing sdranafeoted uetb@rhmt @ell(@ gandadétqc{x@dues The

from Sy40 adenov s and such
PR RS . Brteter A meaned i SieaRBie Sidyariety of
¥ithiq @%Q@Hﬁ%r{lf\%@d&opﬂﬁﬂﬁ&&udﬁ@ﬁ Wi 3k Efevio®d BNBNInko & Prokaryotic or
drive hlgg | evel s of transcription of the genes. The

r atkerisitia aast c@idpqe &8s §lesoperation, calcyunhpsnhate preppytation, DEAE-

gen

R0 WSt L e G, ARG £ Beo il Bloxpress e
na{tivotiice vatie intentioh s titkesd/paskrydticc@tduaryofit hoﬁelebs;te&]iression of
transformant host cells are culture to allow fo

eNHIbediss Fhewary i °§H¥’|aﬁéd§05ﬁ é%?\f‘}fa‘é]ddn?m@‘ﬁ{la’th%ﬁt ellsy the most
A LRI SIGREREERY A RN e
plﬁl&ﬂ)yit}fantﬂﬂﬁ(arj"(ﬁweﬂis mmSembrerMRmtevaemoperly folderbdrelct

the ho g, . select ﬁ; ransf ormant s, “& e the. h
ST EiEa ek i¥E 8B e e By R BT Eelis ol pimscing the

NREbMBInafUntibedics 81 M iATHNIR Tn3RdOC RALLOHARALE OREry (CHO cells)
thereof of the invention can be expressed in an ani nal

(@nduding dhru &0 cellsatescabed aridgewti and Ghasinkh?80) Proc. Natl. Acad.

(S i a8 SR d B B sl st . ffgseribed in R

Cﬁﬂuf%a%‘hna@ ,BIUSIMrbS!?bEIZ) MdIeBlog 11592919 9611 CNSP hdRidind deals, COS
express the antibody or antigen binding portiaon

¢ﬁélrselofl SPafcellheWhep seromhinang xmes @D BFB@S gpading antibody genes are

g ce%og( Orggrggah!n% hgét%@flso fth J}%boSfeﬁg ﬁ}gducae'a%ﬁturmg the host

he nventi on erta Iins to nu el c acC

V&SIlsCﬂSr apetidiositime bﬁfﬁemﬁp@%llolwofw ekpetsiomaf the antbeatlyfiarthe host

reconbi nant expression of the
cells or, more preferably, secretion of the antibody into the culture medium in which the
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anti bodi es and anti body portions of the invention.
Preferably, the invention features isolated nucleic

w@eiodssgshnt encode CDRs of J695, or the full heemysS2008/000564
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and/or light chain 5 variable region of J695.
Accordingly, in one enbodi nent, the i nvention features
st cedlslaze 8@ o eiihodigsican & Eesaiergd Ao e vduie medivip using
encodes the J695 heavy
c%al n %ﬁggﬁ%fé?agloﬁgn%tﬁg&sam no aci d sequence of SEQ
| D NO H@ cellPeaf #sabd yseditd 9rdﬁlucd: portioas oflinexec amhb‘cghdshmch as Fab
enco

e o] v M AP PG RGN SebvaoRR R G CRe
i}ﬁg@ﬂgeeaggvgm% cbge Bﬁhe i?ese @erﬁ’l'bﬁf ?Bf“@i&fmplE Nemay be

enco ody heavy chain
wiesiratilé eo traxgifen afhost dedlrwigin Ddtre sncadigSSthee theytighh ghain or the heavy

i ch _conpri ses aci d sequence
[ BaNPunget LT et b S gy G REGHAP Ao Pagnolosy
%h}dalsg BE qgé%ﬁo&femeo& h@ﬁg}ér feaiite mrenmﬁh bllﬂeerroe%mbf the light
onprising the am no acid sequence of SEQ ID NO

(etriddleaw thaiks thegisaot néced@apior birglingitocilhel? dirg @mln@ﬁQSseXpressed
e i nvention tures an isolated nuclei
e i s e OR e A el FeomPRany By Pt frgipogisgor e
aRGaARY. hadditign, bifightiosdl %hﬂbém&na}ewgf ddatétDintwigich one heavy and
r

am no acid sequence of SEQ ID NO 26 ef erably, the
rensi light chain gre mmodlg of ﬂ@ iayantips @pd rhegﬁherdwaw] Ahd light chain are

bl f
varl %\Xﬁ 5 C%ne i re]P oltier [f'l?% ehqgm%q%ﬁcrgss‘él uaé%%éb%&%fé&e 1rB/ent10n to

NQecdid aINDj’o@lenysftaefdaM ohemiéhl tci‘tﬁsliru«nl@mt}&ds d encodi ng
t he antibodé{1j ght chain variable regjion further )
encodek aprgBysd sypighy fog FP&PH‘bmﬁR&eW?%Wnég&Brﬁné‘E%dX’ﬁé antigen-

o e@l?l? isktpenstﬁﬁrggp &F (1 invhifeonla NonbthanE¥EitessTBH Gector encoding both

I’sol at ed nucfelc aci encodes an
atht iahndlshydyl ieghy clidiaiand vteerdngibbey ligleghein is onpduséchipta flafr- CHO cells

a%n]g? ﬁfan%xlqu'lo\ggl%ee ncegga?;%g%?ﬁe;gﬁglog{ﬁgp g}& rﬁp%rg*n&ggt expression vector,

R Mea®y RAG AR UhaMEENLS Sre RBAPSHINIRIF Inkdd ¢
ant| ody hégvg cha?n aﬁd an anflbodgé éﬁ?§chalno For

ee«ﬂnamee/prmmotan e galrbonyi ehements (ehg, dqrweé rﬁmnoﬁVﬁﬁoQNBésadanowrus and

h@ﬁ@'go Cciis ﬁs ﬁm%"gg@:ﬁ}/' ¥ enogrl?cg r%gula fory ele%%nkgpgy SV40

3gHHARCHAIME PPHeN6Rr BdgubitsdylRnadt) t%Jdrlv%ﬂﬁigBval); ofifranscription of
anti body |ight chain having a variable region

cihmgenesi ﬂaletrn@nabmm exprasgion seientieo erisEQDHY Ryggneg which allows
T o(re I lnc\:/t?ont(l)t(@-l cséﬂs a?Ylla et?‘eeH ?r%hsf%&%b %Vl{hrﬁl? vwbxc hsiﬁ’%ﬁlethotrexate
Pf%? (B]f er ors O¥ tthe

eco esSi on vec

i &‘Y&ﬁbh@ﬂlp‘hﬁ‘t@tl&ﬁeﬂhd Mdcwﬂuﬁaiﬂforllﬁaﬁn‘lﬁfsabélks ar¢ beture sd allow for
cell is a_ 84 W 2008/088823 PCT/ US2008/ 000564
nexpressioarf s antibery heapr anddedt ghainy gnd inEchlbody)is recgvered from

?ﬁ%t&%lrhedlfrﬁﬁ % ol &o%rcuﬁhgﬁ&yctgéﬂm uaklatd udeltd BRIpare the

e I nventl on prow es a net synt esi zing a
r ecombinaandxphession vector, transfect the host cells, select for transformants, culture

the host cells and recover the antibody from the culture medium. Antibodies or antigen-
binding portions thereof of the invention can be expressed in an animal (e.g., a mouse)
that is transgenic for human immunoglobulin genes (see e.g., Taylor, L.D. ef al. (1992)
Nucl. Acids Res. 20: 6287-6295). Plant cells can also be modified to create transgenic

plants that express the antibody or antigen binding portion thereof, of the invention.
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anti body of the invention by culturing a host cell of
the invention in a suitable culture nediumuntil a

wOo e@sokisaant human anti body of the invention iBCT/US2008/000564
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synt hesi zed. The 5 nethod can further conprise

I sol ating the reconbinant human anti body fromthe

cul t urle Vigweif the foxagoine, anethercasped & teoppedion; Reriging teinucleic acid,
P T

UBIIAERLED sAURLRUBRLAN O HEARY RO GRa A Wpresygnor v

| axitidodik® and arititade yottdals of ﬂm@serttidnn Prefordbhh ltiee i&lOéntion features
adm nistration to a subject

ically, the ) .
plsalated duglerccagidstbalsaspes QPRéo?r%‘%% e tﬁﬁ fulhhgapyy @pd/gr light chain
aﬂc{riag%q\é 1B9rotfrl F‘fS O}\céoi?@mgﬁ' ﬁpéﬂeoé?nbcﬁﬂqeﬁt the in nt10n features an

armacedt | ca accept abl’é carrier. used her
1|sb11aredame1¢iq axad bx)codﬁrgem e&#nlbedy beavyi chain \ramxablstdegoamat encodes the

d . di t
P sbserishadt Coikp Combriridn g agadeid SAGEAAF SEQHP NO: 25
PSRy Qe dBLIBNI R &Q@@ltné th@ﬁﬁlﬂoa? hleé\%ﬁ‘chtah@{'arﬁlbfé région further

physi ol ogi cal |y conpati bl 8. Exanpl e
pﬂapd@cﬁel@ﬁdwahwcm 6@(1%20 vahldacrqmmss thwlnude acidrsequance of SEQ

o fieB e M puTBrebBE PERETACRUT P d € Paodihqaryghain

C%T%I&%Fl@ﬂﬁfuﬁmreﬁ@édes |arl6gﬁﬂb’a\@3<§h@ﬁ) CDRIVthlchQ:@mprlses the amino
referable to include isotonic agents, for exanple

s@fg@seﬁuemﬂ AR HINO sift HE ven mensrireisrablys dheviselated nyeleic acid
Zegng:lgpma Cgltlgéé‘rlf ﬁeearv%/ ctrlrlgf;l \f%gqu? e?élgg QO HE‘J E’g}geﬁ}l n%%cldy sequence of
asBQMNDINOf 3 huke RilBVH =gloatdl6es). such as vvet ting or
emul si fyi ng ents, preservatives or buffers, which
en han ok Gther capladiminte.dhe imvent e eapEs e Selalediucleic acid encoding
[
2013 S A PR O Rahd b a0 e
[ mmrsmgjtﬂnaranﬁmceamd cejueacnPOSEQIIDrINQuR6.aBte€erhldy, the nucleic acid

SR Y BRGHRT Torsb e firtuiherensndss s 25 dghtchain

sebwbi Qfﬂl&%ﬁﬂiﬂ@é@@@ Qmino 438 séBcRbe @SE@Q@YNOT@SE More preferably,
i njectable solution can be conposed of either a liquid

othe nuylcmmcid Qr@ddmgsh@entfhmdmhght chafinn variabde regidefurthgragncodes a J695

d Th f f
IR SR RIGIaR Fivigh FaBrtiss e s sl § ighlos S BERE NG 30. Even
TmBre(prBfek Bl | e RblabodMucldd had ehtddedlah @n@wd‘ya t tdih weGable

but are not Iimted to, sodium succinate um 30
clegioatcempsisiniguhe pmasisid sequengsor Q0 &%Nﬁﬁo?s%oﬁl@ﬁ gull VL region of
Sﬁg gn1ch|or|de can be used to nodify the toxicity of

t 5ol ution at a concentration of 0-300 mM (optimally

150 nVrhd rvemkidn 418t prottea g ofribimgnt e@ryﬁsmmﬁ@mraeﬁa)doegnboth an
be included for a Iyophlllzed dosage

p‘%qt‘ﬂ?@fib BFEW qhal_twsdsq@cqn@b@ X bgl@tu haim N 0@) esarmpl@%n ongyeitodiment, the

Bul ki ng ageajan a:mbo&tpheml ahndedlafvmg zavir}abﬂn‘meglomxzbmpnsing the

dosa form pri 10% manni tol (optimally
‘acig seppench of S%Q(Zﬁi E’é 3?% dn both Ii qui d and
| yophl i Zedb}jﬁﬁﬁﬁi@)oafhgﬁ%ch‘%gd ﬁ‘eWuE’g?‘JI b ¥riaki @R g comprising the amino

L- Met hi oni ne (opti mal |
acid sequence of SEQ ID NO: 32.

The invention also provides host cells into which one or more of the recombinant

expression vectors of the invention have been introduced. Preferably, the host cell is a
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mV). Ot her suitabl e bul king agents include glycine,
argi nine, can be included as 0 5 0.05% pol ysor bat e-80

w@ osiosaskd y 0. 005-0.01% . Additional surfactanP&T/US2008/000564
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include but are not limted to polysorbate 20 and
BRIJ surfactants. In a preferred enbodi nent,

t he
phamfdian hpstgell coapsaueferay thediosoeed! s BRECHQ el gy SAcelyor a COS
dosaqe. . . - i ti
A DR
i eitibudge of thtGndemtiorbarmltaring a ostdell o€ tHe-iavdritidbndnd sanhblel culture
dosage forns, such as liquid sqol utions (e.q., )
| ECEmABIE agrepinepdiman<atipe Seishe InYeRpet sisyAdegred. The
SHSMEE ShP ARthet @%Efisc‘e is 'a{ih%gleggc‘,‘m'ﬁant Hélh%saﬂﬂﬁéd)ﬁﬂgm the culture
suppositories. preferr form depends on the
imtdinohed node of adm nistration and therapeutic
application. Typical preferred conpositions are in the
formof injectable or infusible solutions, such as
COIPOSPHdrRASeticHl CahpbQtibhiosd MafHadelfical A BRAR&MBon
i mruni Zation of humans W th ot her anti bodl es. The
pr ef er Tezlantihddiesfand adtibadyspartionsof the inyanieen eandbe iheomgorated into

i ntravenous, subcutanea L ntraperitoneal, .. )

PR gy Po 0Bt SRUPLs LA BREYAGEN 2 sehiget. Typically, the

?p'ﬂahlﬂﬁéjéﬁti.bﬁ RHPoRitDhRORHPridds anSdNRGYERBEMFHodN jpBEtdnQdT.the invention
her apeutic conpositions typically must be sterile and

sangl ehagmaesutichldy aesqbiablegabrierp dsgbedrhergiracphprmaggidically acceptable

st.ar T it a . a . . .

SR S5 OTBRS) S O S LSR5 ool an

odrhifiingal Agdney] isvtdnic had sbsorptioalletayiny dpiegts, aidithe like that are

concentratjion. Sterile injectable solutions can be

pplgflggql%caé&y qor%r@,tlb};r égf’iaﬁﬁ?l?srfg pgé{rpa};@uti%aémamal(lp cayriers include
aifel (Q%I(yre QF vty Pa@ﬂxblf}ﬁfs&ﬁaqg%ufﬁ&ea Qﬁir{e,egéﬂtfoﬁg,_ %W@lt, ethanol and
solvent wt Ihat 1 on

inan appropriate one or a co

othe ilikg, a3 died hasscomthi naticas elebradfo e maag casguit mell be fpod fexmivedto include
25 by. filtered sterilization. CGenerally, dispersigns .
a'.sgt%wagavtéqf%ﬁﬁwﬂelsr PR P&galfﬁ%oiaewqh\ﬁé m?:'BWBL §REpitol; or sodium
| Qi RUBE LoBpY et BhdrihateutieMlPhdtep@blRaatiers may further comprise
di spersion nedium and the required other ingredients

f moyor amosetsed aneiliatyeshbatanses suthag Wetting oe eoful sfyerd agents,

| yophi l.i zed wders. for, the pr tion.of. steril .
HESeraRE Ce BB ok Gich ERingF ARTREA T o Fisiei BpEs'or e antibody or
PdrRdBARbbRIonar € vacuum drying and spray-drying that

yields a powder of the active 30 ingredient plus any )
addi t i bheatintthedies and apgbadyrrartions ¢frtha inyeaiiemea Be incorporated into a
sterile-f.ilt ' T,

PUBFRbh S BB B S SARSE st
bahtibbey us entiodg-potaisi widl teusrbpaasd e infdcrbldyolutien containing 0.1-
mai nt enance_of the required particle size in fthe ca

o250 HERTIGRGPesy -2 he Byetiahle sl iias Cag ercRgtRased ot either a liquid or
c h o L1 _

s RS G B RO R R TP 8T bl AIRL Sng The
i hsuffemat'am Ye Lrhistidine ()h'ﬁ@mMD,@lptiamil&gehimwh aT Itald él.(h%os?.o (optimally pH
apsorption,. r Xa e, .nonosteara salts and . .
coDht Bihe? Titeble B aiTek s it Bevob Jay B AP RUGS Biccipie: sodium
PEigaRModid PRbSIMALCAH DR sRAPHYsPRARE €9odium chloride can be used to

modify the toxicity of the solution at a concentration of 0-300 mM (optimally 150 mM

for a liquid dosage form). Cryoprotectants can be included for a lyophilized dosage

form, principally 0-10% sucrose (optimally 0.5-1.0%). Other suitable cryoprotectants

85



by a variety of nethods known in the art, although for
many t herapeutic applications, the 5 preferred

wWOo ousesssexle of administration i s subcutaneous PCT/US2008/000564
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i njection, intravenous injection or infusion. As wi ||
be appreciated by the skilled artisan, the rou

anelude traphrdossfand danteres Brulking ASSULS Pan b iackudpd ﬁa.adgommbppd dosage
i RIS LS S NG LIROISEENL St B ysed in both

carrier t
Widuid piicdlyephilizéd desagp forad, p@r&?dlpa‘:lly 1 -5apiM [i-Mestasgine gostimally 5-10

as_a control |l ed rel] ease for atian, includin
fﬁM)an}?r spitabie bralKing ageets pag yCIRgfrginine, can nbe included as 0-
g@l g%%?gggeﬁéltég@g?}gﬁt%l UOS5 @ﬁ@ Adﬁgu gg%gggt % mclude but are

wiatyimitedad @bar,sombateymchRHesarfagaﬂltygl ycolic aci d

col | agen, Sters and | acti c aci

e hodd % R fericd R ana: e PR REIC Eome St int Y the

pﬁﬁl%ﬂ%»‘?gt @&oﬂg@sf@ddmb@mglm&@%& skilled in the

art .g., Sustained and Controlled Rel ease Drug

Del i vefle @yspczsnmnwf Fais Ronhticromay b in a Mardglof fargs. These include,
kker, .Inc.,,New.Yor 978.,1n certain enbpdi. nt

o Shnnibagaig. S-SRl anda it donfesrBhE Pt BN B ERLGons e

biﬁ{ec&bﬁzl dri iAARIbN %lﬁﬁ&ﬁ? digpersexnR|s@spenkibhs, adblétsgfills, powders,

diluent or an assimlable edible carrier. The
clmqsgmﬁ@aqchﬁwp@slmem e ernferedsformidegendsiaadhe igndgd geode of

be, encl i s
CERPELIRET R, BB, SIS aRELAL DRGNS n e
t foem lixjgeahbls o2 thfdsiBle.sofiong)sath hhemaEsitiong similar to those used for
adm ni stratjon, the conmpounds may, be i ncorporated wth

ehassiye BRmynizaton ebhmansywith ebenariibodicge Ihe prederredmade of
bééﬁrﬁﬁistrﬁ@&{ i%tp%renttér @% 1nﬁm%§§ulﬁcuﬁdleégi ?@I%aperltoneal,

suspensi ons, ‘Syrups, fers, and t

aidtramisdudar). alncopreturred enfbodiveent] the antibedy ispdmitiserettogn

psﬁ%enteral adm nistration, it may be necessary to coat
CUtaRES HECHA™ h, or co- adni ni ster the conpound

Wi th, fndfRb&Hit @bm&;@sﬂ&%’@/mcall{f $hudbPbd ﬁ@x‘ife'a&‘natsta%[b under the conditions
Suppl enmentary active conpounds can al so be

i efoompdacitredinil stavageh el hegomposition sas be fermpdatedipna solution,

enbodi nts, ,.an _anti bod or ortion o

R aRoR: GesfBh R ng e BRfered SkichR Rt Efubjen arug
WdnberRfioA! SKRI1E irjétditle SolationshahdRPiépaged @gﬁnb@otehmg the active
are useful for treati nq3 di sorders in which

aeompaung (i &, ansibofyrenentivodgpertam) @xﬁ\mpwlr%}rﬂmoum in an appropriate

aer)tlve Plvli'th]o%e%p% cg%%Y a%ond l{%%qé(nt? ﬁﬁrh&gte bgbee as reqaured followed

invention na ornu and or coadm ni St

Vbt filtereé st@flllfmfcﬁn E(Miefdlkynaispa@lbhbml ®&pdréthby hicofborating the active
other targets (e. ant i bodi es that hind other

cSPTNaUAE dnte e sttt Vefiel lhat conigisrkzsic qmeéwp giflium and the required

A

cpnmdemsafdrdm prepdratiowoDstenite igecthble tseluhong )03 pngferred methods of

thera euti c agent Such, conbi,nat i t her api e )

R PR SRONIR AiBE S, SR he Tat il fdovder SPthe active
al'ﬁ@?eﬁie?ﬁ pRS9n Q@&lﬁQ@éltd'eﬁreoaiﬂgféﬁht HBHSa ﬁt‘é@io@hl@g;terlle filtered solution
poSsi bl e toxitities or conplrcations associatéd with

t thereofir Tluproper fluidity of a solution can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of

dispersion and by the use of surfactants. Prolonged absorption of injectable compositions
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nonot herapies. It will be appreciated by the skilled
practitioner that when the 5 anti bodi es of the

w0 paosfossseh are used as part of a conbi nation tPET/EP3008/600564
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| oner dosage of antibody may be desirable than when
the anti body alone is adm nistered to a subject
(@ngde breughy akewibytineluding in hepompostivaan aﬁﬁ@ﬁ th@t delays absorption, for
WY&M:{&E%%’EE Lng .a{-!ff GeBfinCONMDI nation therapy
IChH,’in turn, perm use of a | ower dose of the
ant i botlye dmibadies @xe ahtisodygsirtiat oﬂth@p&pﬂ:mhm\&nebﬁ eai e administered

10 I nterl eyki ays critical role in
Pt hBHEGY © SsthadakBartan ety althqueh Tof magy taneutic applications,the

dﬁ}\éf%lrféh Q&th/ﬁ@ﬂ&%f@ﬁ%lﬁl%ﬁt%gQJCXIta%L:%H}e%tloJ NR&Svenous injection or
I seases I nclu but are not limted to, rheumatord
ainfusidnt i A5 wdbbeapprechaued |b3 thg skvléed drgsagh t}wrrlouteeam:ll‘ur|rm0® of

riatic arthriti.s,

L t
AHhprpeon WD e Gaade pn P deyaarnas: (pgerain embodiments, the

ea[cYJvQ @&ﬂ%}@éﬂﬁma%@ BReparedi Wi g @am@} Rt a4l ﬁﬁ)té‘& ket d(ﬁnpound against
bowel disease, insulin 15 difen ent

dnaaidet@gsqmllldh atsusc;onttﬂ@ilcd) red¢a8¢ $ormasatiomainchidieg gnplants, transdermal
zﬁﬁj&?,leqsn]d gglségqteé?%psigtecﬁi rf?a ey sygﬁeﬁméla %E'ga‘éhleagpo%ompatlble

t sANRPIsRAAH bE VAT ki as etRbiEviAY] &Efa@eﬂ b@lylamﬂﬁtﬁﬁieﬁi | s geolic acid,

associated with organ transplantatlon sar coi dosi s,

a‘tqlﬂég?ﬁs opbiosilpesters andenallagtiscacicht Mavn athogs for the preparation of such
%ﬂﬂfaﬁgﬁsozﬂ'e K@ﬂ%ﬁ%ﬁ ﬁergfli E?&Sm tocirhgge skzlledj infigs&: See, e.g.,
nephrotic syl% KT oni at i gue syndr one,

Vegriiedd c&za@f@ﬂwlméﬁé‘ass Dr29 DdEneolsySemeehR eRobinson, ed., Marcel
pur pur ea, n1croscog|c vasculitis of the kidneys,

celdkisr.dnaeNeveY onkep2f8-tis, uveitis, septic shock,

toxi ¢ {hagk; dEnts Szﬁpaﬁhi%oé}y Bpérﬁfﬂ%dg %@ﬁm&ﬁhe invention may be
|nfect|ous | seases, parasitic diseases, acquired

[ cvmilm@dtafmsleled,c@)r syardplenmth ap uteet ditueanenar sssinmabld ¢dible carrier.

Par ki nson' s di sease
RSO LGl e S R G PE gt e hard or soft
%%mg@latlmébbﬁ%‘@@hﬁ%ss&?ﬁ[d tabRtd, Bf Bicospord¥@arédlyahto the subject's
infarction, Addison's disease, sporadic, pol ygl andul ar

déitt. diozocat tlaqrpleeultlcatdmmlpmt;ngll thechompourids ey adycorpqueted with
(P EIRELE ey S O s St RS oo S AR trdhes, capsules,

SAXMREGRpensRo N3] SyR@vaaYers, antl Mieomiad. Mo acﬂﬁinﬁsﬁér aScompound of the
di sease, psoriatic arthropathy, ul cerative colitic

amtlﬁ‘rt@pdzymiheréhmp@p&tprﬁl edmimrationsit maytheaiepessary to coat the
X So%?#&%g g@{ih 8{2 §¢ ﬁ&%ﬁ% égxgl:@%&dwﬂﬁt ARG prevent its

dm&&a&ebmrterloscler03|s atopic allergy, aut0|nnune
bul | ous di sease, enphi gus vul gari s, . penph
fol | aceHyp erﬁ%ﬁe}maggwcompww cwg%lsabg&f@aw%tsé ailtﬁﬁlafhe

h&%ﬂs%fo‘ng ﬂp@eq.{gli emg&ﬂm\}ﬁtsp&?éﬁtlb\(ﬁ %@%‘f%éﬁ% pfbrtlon of the invention

a ach|re pernicious anaenia, |uv
pis coformelasedawik and/or coengnisteenicephahe bi sioRoydditidirag therapeutic

sease, chro 88 WO 2008/ 08882 / 2008/00 564
R AR R sorgra it W SBish Lt g Mty ds détfmental. For
Poxafiple] afi Gh&HIB1 1@%&%@@} bt Aritibo8y YOk itke m%wmuﬁ Be
hepatitis, Acquired |munodeficlency D sease Syndrone,

Amﬁ@mmé@ted ndfonexhdhiiistened/ itk bat edmbresaiieanal H@tgimduletsnbat bind
dther(%arge{g (\e/ %r '8 1bocﬂg§'l &a{j gfnd %Itheerr] %ytokmes or that bind cell surface

molecules). Furthermore, one or more antibodies of the invention may be used in
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(comon vari abl e hypogamrmagl obul i naem a), dil ated
cardi onyopathy, female 5 infertility, ovarian failure,

w@e@smsssex ovarian failure, fibrotic |ung di seB&SEUS2008/000564
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cryptogenic fibrosing alveolitis, post-inflammatory
interstitial lung disease, interstitial pneunonitis,
c%ﬂm@éi*tﬂ%wtth S0 6 Foseakibe fasepna thsaaneufiengeniy | uch q@mepination

h%xea%gfgs e g{tﬂﬁf;ﬁ ﬁt}’iﬁl tlb@%sa@és%?@ﬁ@a(gﬁlﬁ%%r@d ﬁlgrapeutlc

| ung em-c sclerosis associ
| Apfetss thus laabldingrpg)ssibkeetame;tles toh eorpli ctidna a:tsbcuateldswlth the various

ted t tit | t
2%;8&'@%@8@{] gt Vglﬁ)lsbfg@ig?qc&t%ﬂgy aﬁgsﬁafegé)é%%lstlogg tﬁa Ren the
dﬁ{tﬂi@ﬁ%@é?g‘l elihPdrRiBh MY @l tas ?aﬁ%? QChRbRthtioH @lgergﬂf gmcr dosage of

Sjogren's di sease assocl ated | ung di sease,
saoibdyy imaydeatesioahlatled whemghe dintsmaly@joneas adﬂmrnstcred to a SubjeCt

LS el B RS e R TP P RS So L Bhl 1 Wmbinasion
r @iy vaficl, iR FRR] Formik 9&081? apldv&elr o1 the hdtiody &b heib e the desired

eosi nophi[i’'c pneunonia, |ynp hocytic |nf|Itrat|ve l ung
dihseauetic ¢itest). nf ect i ous | nterstitial 15 |ung disease,

gouty r auto e he

0t of ki B PRV LT R TR i Byod o dpes ity agarity of
heigedsts inSva1ﬁ9’1ﬁﬁn3neaéHthﬂHMBﬁtd}?I@&;trrhddt§ Tiasat diskdsht include, but are
anti body hepatitis), autoinmune nedjated hypogl ycem a,

t Ypydingteciourhichmatodd anthitése ofirearthritisalt ARILS Grpnig ATRENS, Lyme
h
P HERRET BLAMEALA, (RS ST oSl RO SR LA s

aaytehat@ds irohn'sdigaaset ﬁlaén&pk/andil&tsl, orflan#fatory bowel disease, insulin
osteoarthrosis, primary sclero |ng ho| apgiti s,

i drnspaamidiabeiss sss ahyroidigs, afergtor dpassaPsqrigniay dermatitis

U688 Bopl mﬁygd@zé‘sm irfnsplant rejecti
v%'g% it1s’o pgh%%aﬁdﬁgy rE fslease g%‘s)crmsg anui)ed%c o
edquthendiroso smmuak elisiean‘eeassodlatwmtblommt ﬂnansplantam sarcoidosis,

SpEEr e el st ercets Gl SRR,
ot Ral fEpAroti ?H&&%ﬁ{ey clﬁbﬁﬁrﬁﬁé\%‘o égﬂdﬁﬁ?@ W@g'eﬁelt@granulomatosw

connective 25 tissue di sease asture's syndrone,
leemlna‘quomlmnfIus’plaﬁa,anlcmscgmlcyfass itis of ghe ki@t@?dg,aphronlc active

r heu c.fever rhe andylitis {

dﬁesoéﬁg% uvgglgt %I%tlg slg%qk foxl¢ & ockfglkdarogl ei) is syndro% Mchgxm
ding&AuSa4 aistBEs, tPafasitRUi Sasesy Q@luﬁﬂ&ﬂ @ﬂbﬁwa@mﬁma@ syndrome, acute
i di opat hi c thronbocytopenla aut oi nmune thyraoid
diransyese el tHyRtEEINSshors Prdkinsonsdiseaioy ﬁézhelmer s disease,
h C
e s IR Sy e SRR, e BRGEE heart failure

pigocagdnl mfareaon,isddigonisrdisepse; 3peratiict pslyglddwat ddficgamey type I and

The human antlbodles anti body portions o
PR AR By S5 HoRgts SO GrATANS: ey ggeéglraﬁow distress

p%’r{dhﬁﬁé %‘ioﬂegﬁsﬁo?&ﬁQ Qllegfae% ?ﬂ\ﬁééau{/@&]t 5) QAhropathy, Reiter's

ng, eumat ol d spon tis
aditsedseppsosatid arhiabp&hy,adt&raﬂnvnnnéltm\aeﬂltomth){a Qntwopathlc synovitis,

2%.88/ 0 82)%6?}615%'— slfczl 08/ gggs%g}a 8 era Hﬁaqugfloarthopathy,

p&h&ﬂoﬁﬁ%dshﬁk%ﬁ/art&f&cl@ﬁ%@ Bt%pfcreﬁl%t'g)f heteiR@hé bullous disease,
arthritis, Crohn's disease, nultiplé sclerosis,

i peyuphigus uég@rmdeﬂnpUIgabﬁctl@seusemmplmgmdnbnmdgAaissegse ggtoimmune
dﬁg’e%dl)pt%j arllargmla r(,eoomet}saf)lolsulve h%eer(r:lg)fy%c anaelmla acquired pernicious

anaemia, juvenile pernicious anaemia, myalgic encephalitis/Royal Free Disease, chronic
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A human anti body, or antibody portion, of the
i nvention also can be 5 adm nistered with one or nore

wa@odasosssanl therapeutic agents useful in the tPERURINSE000564
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of autoi mune and inflammatory di seases. Anti bodi es

of the invention, or antigen bjnding portions thereof
CBIHCOSAR B Camlishies o @iamh ool bHATIVY Préwaw%%savg ERAS, cryptogenic

délﬁg §ne ﬂeg)]@ﬁhﬁ éﬁnﬂgd T’rﬁgm%héaé}ﬁ@enkg @15%@@8}'ﬁdr$%e Ac%ulred
ant| I es invention or anti ng porti
thmmamcﬁdecﬁamnbya Rebatetl Biseases,dlepatitid G, cominonakiied iminuhodaficiency

a ditional hera eytic nt, sai,d

o hariaagantroesaing Dulieran: ByAEA STER YRy, female
airntférﬁﬁgf b O&ridr! @i1hs Eﬁ%@ur? L RPRERII Q! fiBPeMINhSs disbRe, cryptogenic
addi t1 onal agent canh be a therapeutic agent
afibrosiagadveiotitsl @st- tlé]angnallsreffluﬂerstmak lusgdisehss, ind¢rs@tag @neumonitis,
or condition hein .. bod

0
oGV R FRE S1e Al B PRGRE s fpmgesive issue
afiseBe AbsovhatdNuhpBRedse, §yskRenetileiosis adddcidtdiingerbttidl Méng disease,
15 therapeutic conposition e. an agent which
effeumatmi hréhnyis@@@mtyd mtertsh@algmﬁ)@g%tsacﬁysteml@ luphs gryghematosus
%srst%agtreﬂ gllm geearsg' tcf Ex%attoh |t gl‘ills V@%gﬁgg rséé&?aﬁ%iu%@ d‘fflsregse
cojuRidnatdissase asetiledliong dibeise, ankylesidg dppudyiois @ssotiueed lung

q%gnts set forth below are i|lustrative for purposes

easet vaserldiciHuseolups diseaser Rapmoidsrossoampgiaied ding disease, drug-

V\@dggecﬂﬁgerﬁﬁfa! ngug cfl.l,ya§e 'ramfgtmn' o&@%réﬁc}ﬁ&%s&‘mh@%ﬁé €hronic

0 € presen nvention and at |l east

aelghindphilal pr&gﬁfohlas binegioegitid mbitrathve lhmgdlseetsel pmMmfﬂaBous interstitial

conblnatlon can so include re.than aone additi

sbeseee Bt e Sy RS0 REP a1 P GO TP patcs
TRERAL 4@ mrfurupdl@he bdiisS, o fEe s a GO [MRAShé hephti€id fanti-LKM

p r ormits intended function.” Furthernore

askditodp ﬂnapatage,raummwmelrtmhlaththmqglmgua ﬁmpq;Bnmuhx@trp@stance with

with an. IL- [ not limted

nti bod
d?%f}}j)él,s I{l%flqmﬁ %pbﬂ%ﬁt\ﬁgfogdlgﬂ ??LB%{H%IEUP%FISE%SC assomated with organ

t et ionPEIRb AT A TR MNAR 459615atad ithMWipst eaipiiatation,
antl-lnflannatory drug(s) also referred to as NSAIDS

whitedarthnesi geintiry ggletosing chplapgivit ddiopathireleuppnenis; paigimmune

PaRirE R e GRS RIS B SRl P Bheonie gasyliis of the
URRINE@) Iyafe disebeCdiscadd Iviie Bryehdnidtoxis elﬂabynfemﬂalyllm@pﬁthﬁ: or NOS,

steroi d dose reqU|red when treating patients, 30
ST B b h Pl FIFTOF S (albSUBRY e b ARSI N DpRfegt diabetes

AT 30 BB, AP SATPLE? 1 AR o comeciv

at‘itsmb dikgasep Goadpashody symibvome grulmoharly meanifesnon ofi pelyarteritis
be conmbi ned include the follqg i

%ﬂsé’saacf'l% eumatic feyer émaéqlédsagr:&p@%g ° tag;ﬂiége)se systemic sclerosis,

ag %l?&lséa@e%eﬂﬂg 3% RuRe HMroRfbBEYto 'ﬁ'ém?qdi%gatm

08/°088823 PCT/U82008/000564 cytokines or growth

f ﬂn‘mmbeqytcb}mmee)aatwhmuné'mr()udmh:%eash hgpgﬂa/lrcplmmtgo;trous autoimmune
I.L- 6 | L-8,,1L-.15

thya(gfgrpﬁ' Sfé (Hﬁl'\lwpo qlsLd é@f@&aﬁt dql_:n@:a tg l._l,t&#ypothyrbldlsm primary
ARtyixBEnGS Hﬁcdg@ﬁm'd%ﬁﬁt prdfaryQlaséiilitis 488 vRiIKY. M8e human antibodies,
portions thereof, can be conbined with
and antibody portions ‘of the invention can be used to treat autoimmune diseases, in
particular those associated with inflammation, including, rheumatoid spondylitis,

allergy, autoimmune diabetes, autoimmune uveitis.
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anti bodies to cell surface nol ecul es such as CD2, CD3,
CD4, CD8, CD25, CD28, 5 CD30, CD40, CD45, CD69, CD8O0

W@ BYs/03882CD86 (B7.2), CDOO, or their |igands PETUSZN0SIOP0564
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CD154 (gp39 or CD40OL). Preferred conbi nations of
therapeutic agents g&a% interfere at different points

in t hBrefarallyniha gatibodiessefisbe Hiyantion of ansigarrbidjng portions thereof,
t.
CHRGRAE PRGOS B A 20001
Ddpénddntdfabe@p pieillitas amhps’kﬁlaslef asaleseribedan ntifié ﬂ@lﬁllmﬁectlon VIL
filed February 9, 1996) (Rem ? deTM C[;iw
ant i - ANgEmaREntBedy. oF af ysOO(%OIg 0 \@ngem)o fan be
g;r‘ig!) r&%@]/tg 'Pnlgél mg}%:%&cg &}gé%prequr rﬁ.I: héé?c?l in the treatment of

(m&mennmme)ndmﬁhmbiae)rykilseaSEB recept or (sIL 13) and

2! an| ;Rfﬁg;goqc %nvfet ﬁt:]lmrl/ p{?qr}f grr?uétg %Ezldmg portlons thereof can be used

| Nbsd &emlebﬂmlna%%ﬂ\f@ brkhtNgck Bra¥Res I n@hpﬁm%%ﬂd&%@d ffat the IL-12
Vx740, orlL 15 IRA etc.) may be effective for the sane

r gaibodies of ﬁennmmrberor edtlgﬁmrmmag iport®n; thereofiean be used alone or in
I nt Ieuk | 0. nd | ecti.n ot ei.n
ghiee; ah ot cRafl € gF 2T B TR SNt SiFlhe agent
Obdifg séi&ifecpﬂ)}amfsﬁllléﬁ artiRin FoH 194 THAEd pesoSE) SEorWhmple e

act parallel to, dependent on or in concert with

| addjtforfalipgant ean bes heeanghliq agans perreeagnived ap beinggiseful to treat the

I 1
a@sel%o §ep tl(‘)OPngbelilgﬁ 4 af_téél_gy bi nd{nkgggf}?pr g)E %S?ﬁs‘w%‘ﬁloﬁag he
baritistadugent Bigb chitbd 2n aght MhidBintiaivie abeacfi@pipitmidutetd the

di stinct functions and a conbination of antag on| sts
t GeRRBEHIeAMRASIARR € o1 dgant Whichyediectyibe M@POS@M fdhg eamposition.

conbi nﬂtshgtgﬁl ?lgrghé? R AGR s Rl Mat &Y &6 + l?gﬁﬂaﬁ&ﬁ'ﬁl&}?ﬁé to }@ tincluded

ot her pre combi nations inc antagoni sts o
t wthinahstinvanitiah areythpsd tonalyinGiB6 us&Eml for tieir OBBEed Burpye. The

i ncludin ti bodies, soluhle recepto or o
heation Dribelog arabusGa AT pyrBeSS 4Rd fipaicaded sbe limited. The
arh Il RAYi s Wl&galﬁq;ah' JTMRis iNRLBOH carlBY thelaffb&fie £OMTRE PRAent

w th agents, such as nethotrexate, 6-M°, azathioprine

smlvglrtameardzat st myaikiamnabagenms%@dtatfrnm the lists below The

R Ao Ry RGP S RERG AT Ao r e

aZ At AP hg s if Mn%lﬁﬁlorﬁ@ b @at e %Iﬁﬁed(dbhﬁiosmon can perform its
i nhal ed and | ocal injection), beta-2 adrenoreceptor

aglbmdsd suncyan.hFurhesmore, additioasli agents slgseribed harejn ugd in combination
rI‘]‘fsl 2( %BS?%F%H lll(ﬂqtrm%g t%quéfilshfdgﬁ%)’ wﬁxc @egil A& Qlttrffbuted for
oxXitropi um

romI pratroprum-an
cty@dtmsmorl n, FK506, raparrym n, nycophenol at e nofetil,
| ef  unom de, NSAI Ds, for exarrpl i bupr of e
corti ng:{f@feél, C@@lg%wnaéareprp@dﬁpr@éﬁaé ARtl- 1nﬂammatory drug(s) also referred

gﬁ%?{@&fﬁ%kﬂ%ﬁgh?@; Hlk?l'g% %? 12@%?@82@\/%‘? é)g&gl?%& %ocmbmatlons are
PESH1&4S20 015 G}ﬁﬂ)lﬁﬁﬁg predhisbloney the vaadilrlermemgs@e -effentt of steroid use can be
e Wth

SALatP) e SN et iR O HreA AR <pired g egine patien
| RS mNdfonWith tR3&4HAL- %tlﬁoﬁﬁﬁ Sf kH?BirR/bﬁ@éﬁ)Non dikridng examples

(3 converting enzyne inhibitors (e.g.,
aofi the@peyticagenisdot theumhiped prthrites with Wthh an antlbody, or antibody

portion, of the invention can be combined include the following: cytokine suppressive

anti-inflammatory drug(s) (CSAIDs); antibodies to or antagonists of other human
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ligand (PSGL), TNFa converting enzyne (TACE)
inhibitors, T-cell signalling inhibitors 5 such as

whRovamessehhi bi tors, netall oprotei nase i nhi bi t OPGT/US2008/000564
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sul fasal azi ne, azat hi opri ne, 6- nercaptopurlnes
angi ot ensin converting enzyme inhibitors, so

coyiingseorgsewitt faetors, forexampley ANK/ncluding é@qllm@mgb / HUMIRA), LT,

3L 155, 3216 1)) SSUSBL 3 o0 D, 01 66 0T

sAhtibddies Flthe inRehtiors bl afifgen bialingp@rtiohs didreofceaptbercombined with
(slL-13)) and antiinflammataory ¢

k
|agmfeedlef fo qail sprface molefgleaﬁacln*@#%? oCIBESéQ?‘r chs, cbit; cpos,
Q'ﬁ)hf(‘d‘ﬁlg@ ﬁbg]ﬁ S i 2 CHTbAgeNEands
|n nD e or 'severe r t Oi ar

r|t|s cases,
cmclludmgcﬁIDhﬂ (gNBh o 0ﬁ4t0iLDlg exarrpl es of t her apeut iC
di sease

g%te ,nt |Sltrfe elg%lp%%foggp {qpsgtb%,a%f;mstrp@hmtggq{e Bgdlff%rent points in
%E‘th‘&ﬁgm&lﬁg bidl SutisB&uent Riflafih Sy éﬁk’&%@%‘e%ed%&h&%feﬁ%clude TNF

growth factor; corticosteroids; cyc ospori n,
saﬂtdmesltsalzken@xlmam mmzcsiloaﬂleman GNﬁsartlehgﬂtqsuBEEé (U.S. application

et e R A PRy 3, A OPRE G RRE Bl B 71, anc-

thp @HQ ragridtit9(d o1 @DPBV-O)]- aﬁcﬁﬁﬂ%l@ li)S&@Ir 9@5) ITINEFt 1Bceptors,
anti-IL-1(3 nonoclonal antib ? anti -

ndsniyetivesahergat, K@MNJ@RI@.} ﬂmbﬁel rmﬁMRalgCagé:nercept) soluble

t@‘hijfl ; or%b@ﬁ‘/ g a&‘ﬁ az)sto %gp&?‘he I%%’ﬁgs(’r&aé%)r pl&k%ﬁ[grs similarly
fract %ﬁbu&@ (ef gr hﬁ&@éﬂkﬁrﬁl cl;ﬁ\'i;erﬁh?@ﬁi_?%enﬁhﬂﬂt@kd BUEFRdR Vx740, orlL-

HUM RA) , I L-15,
| I_RA@tc ) 11r_1a51 Qe eﬁmxpuq fpr tl"@vm@gp:easg@:Othm (prq:fg@d combmatlons include

vention n rRgiyn

o AR B b Blg o LRER PSS ot ot

feriedcbAbEation |a963©ﬂh815k@ttﬂﬁyea§oﬁ@2 auﬁﬂﬁmtﬁaﬂespﬁﬁ& which may act

5, CD28, CD30, CD40, CD45, CD69 or their
|pag@l}ﬂi§o dependsAt PHOHINEONBFTt WHE ILnl\?efiH‘f‘Ftéﬂ? egReCE Rj%fﬁrred are IL-

)

A RS R A S0 R B O RREREr A i
r progeinsC i Inhasikenghewn tait €L 11afand iIL;18| vk omentapgéng INBAlidDnct functions
for exarrpl e, | buprof en rt| cogt eroi ds. such

Pk TBhBRHn HHSRRBII T DRHLEEY PRRIAS ERrivea Y3 Bagthey preferred
%ﬁﬁ@on ar@Rbh! td@ﬁl%[mgﬁht? - CEIERhbito RO NP 1&AIRR preferred combinations

tors, adrenergi ¢ agents, agents which interfere
wintlude lagnagd)rhxstn of the mﬁlmmlhmmmtbwy OBl oz (dPBGE37.2)
TNFa .or | Ll-1 aor NMAP
PG b ;s Gublq tectpdrs S aviaept e Belte

' nh' bi IM;]ﬁﬁILﬁ@aﬁtlbod\/é%7ﬂn%ntlgefﬂl'l’olridnlf’g7 PortiBn$ MR, ay also be combined
ﬁcopr otein liga TNFa converting enzyne

hlegends, suchras m@thotrswﬁ,d; MH gzathioptine slphasglapingsmesalazine,
S%lﬁéjlgzselgﬁl: g bﬁog%?réﬁ%{mﬂcﬁ%&chﬁ&o&%ﬁe %13181 %hije?'altrl]%rt}%t)malate

afifrh @R G 1aP afd BEY, htaﬂ@ogfiﬁe/ Y&Bclﬁanm&ﬁ&&i@&GS Z&al inhaled and local
PCT/ US2008/ 000564 i nhibitors, soluble c

r BiesHoR): betarkiadiengroeapiaragonisis ealbutagmoly ter B!aUBF éab's@erap

P S,

DR (PR BE Cam Doy Pl oHie, necicka il ketorier,

Cipkankdpies afe ogitroplumd,, cyclosfdlin, [FK-5D8, ralpbmjz&nandcd’ﬁé@@bale mofetil,
leflunomide, NSAIDs, for example, ibuprofen, corticosteroids such as prednisolone,

phosphodiesterase inhibitors, adensosine agonists, antithrombotic agents, complement
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Preferred exanples of therapeutic agents for Crohn's
di sease in which an 5 anti body or an anti gen bi ndi ng

w@orosiogss2xan be conbi ned i nclude the foll ow ngPCT/NF2008/000564
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ant agoni sts, for exanpl e, anti-TNF anti bodi es, D2E7
(adalimumab / HUM RA), cA2 (Rem cadeTM, CDP 5
alnhnbltw;a%rﬁmrewen'ﬁa@?ﬁﬁt%hlelélrgerferempﬁvmnalhnm piginflammatory
CARSY nbr, p FR

(‘i_yénerrl % ep § 557 Fsqug‘7f Fe % I -II-( I\%IKaﬁ]ﬁKl 3)?5'8 I\}Iﬂg’ kinase inhibitors),

oprotein
| LI A EoreR RleulhiBitbis (L3, NXIADY, @hti -(F57|5 -deldot t
PDE4 i nhi blgi;@oernsZ§ 10 Alnil bgdlées ofg% hell nv;%tl oonmggrl?como ein
aligangd éﬁSGLhdﬁN@ pomverimserntzysred 3 CE)anhibgorsofimicHstgmalling inhibitors

(kA S RSB aFR FiSGH I BESIHasd DG B SUBARAHEe Sgptypprine 6-

arﬂ@r%lﬁ'(s al]lx’r?rkbsaélg%ﬂeﬁﬁﬁ bl eréyﬁ'a@xﬁ‘lﬂ%ﬁbﬂscéﬁlﬁtﬁe @Woﬁme receptors

azi ne d agents which interfere wt
sandtdeasatsvestheaeef (or1g. séluble@iShfor pAMATNT lychyonslandebe darofatives

CTee Bao ™ Maus R R A g YRRl Lo

asmutﬂ@m v E‘é?BeBﬁ)r I@ﬂLtlﬁEaﬁchﬁfti@lQﬂarﬁ‘iﬁHto@} s%aob.aey@egi 104, hL-10, IL-

cell signaling inhibitors, for exanple, tyrosine
kl lnzﬂsel 3|amId|TEﬁIfﬁ:)r Préferred c@tpbmpmmmesludﬂmeltfmm@ts opdeflunomide and

anti n bi ndi n ortio her e can be .conbined with

M AR fvir PRl BT sGReon SR IRRITE. agont s or

nul ti pNen-$iediBhO Sk smpied Gf hBiapEutaih eﬂﬁtfbbﬂﬂ’lﬁmnﬁk&ory bowel disease
anti body portion, can be conb |ne§ i ncl ude the

fwith ediichgan andic k- ébsntebqﬁyd@r antibgdy pedions esindrecombined include the
n@ilhwr&jel%d Ejl r%c?sl et ﬁB]td?IZn%tll 0\9{11 factor; C(%%cog{é?giﬁg%%l%gporm,

exat am no
t urasdlshineg ,anhﬁktsahé}ﬂﬁt@ﬁ} d- &kr@p{oﬁuﬂﬂemaﬁﬁd}ﬁme) inetronidazole;
interferon- 131 b (Betaseron; Chiron/Ber]| ex)

d&%l)’g?ﬁﬂse mhitagss; IneS@lﬁggg@@salampa balsalazide:cntipgigants; thromboxane
Hﬁfﬂ’s%ltgﬁl g% receptgr Wu%%lrspsaarllt‘f If)i?ﬁgrﬁgnoc'l af 8%%9%% anti-IL-6

\J

atﬂbﬁkﬂﬂ’éﬂafﬁbﬁtlbﬁdl&t bRywth wMScﬁéﬂﬁeﬁﬁﬁbﬁbrsnglhyl imidazole
factors, for exarrple 25 TNF, LT 1, IL-2, IL-6,

| O@Jrrpounds santnbedzps to plLarmonPSLs q’féothmmam Cytmmslr grerggh factors,
n

li’QCIIJL ) 653 IIL-O SPEMAF&W fﬂdeSﬁ)lFﬂﬂJ laﬁ& PExGTh Aﬁtlmes (ffDBf; invention,
chH4, CD8 CD25, .CD28, 0, C™0 9, 9,. CD80,
Cpgeliserbiodie Rosdens th?rﬁgt?é%n berpambige PBBROBiEs [l surface
i i t
R e S D O P AT o5, CD6S,
cYDPPO sptreirmeandK5Di; antdyodiey of the inyaiohemodngigen binding portions

c ];E%%)tgr’%a(yleqﬁ%% ﬁé‘ggﬁ%ﬁe%glth&ggﬁtﬁ: sglgp gganﬁlo%exgtgugyrc?gs%gﬁn FKS506,
pﬁ? d] ﬁ?&@ﬁh@ﬁ&aier}hb@ht %fﬁmoﬁﬁ&‘@ MNSAITS, aGRhsbfe, ibuprofen,
rombotic agents, | enent’ i nhibitors,

amrémstego@s algcémssare@gmio@ @WhOdms@mé indiibifars; adenosine agonists,

i gnal | 008/ 088823 PCT/ US2008/ 00056
S%rgnl?{f) | ﬁﬁg{% ((’;9{118 ement 1 rgu 015, @ Igie chﬂ?s ag?rﬁs which interfere
|W81 ghhiing bioroiRA8mAatdPRytokin8s8cH ANTREF& @ $1.-1 (E%HlﬁK, NIK,

convertlng enzyme inhibitors (e.g., Vx740), anti-P/s,
pHEC] BStarMAgI kinasp idtibiters), Igd BofPSGhy enZ')A(ﬁElnhlbltors (e.g., Vx740),

inhibitors, T-cell signallinp |nh|b|tors such as
KI5 s, p- selectm glycoprotein ligand ), TNFa converting enzyme inhibitors, T-

cell signalling inhibitors such as kinase inhibitors, metalloproteinase inhibitors,

sulfasalazine, azathioprine, 6-mercaptopurines, angiotensin converting enzyme
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i nhibitors, netall oproteinase inhibitors,
sul f asal azi ne, azathi opri ne, 6-nercaptopurines, 5

wWQ@r@Bo8ssasi N converting enzyne inhibitors, solpdT/ES2008/000564
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cyt oki ne receptors and derivatives thereof (e.g
sol ubl e p55 or p75 TNF receptors, slL-1Rl, slL-
sinhibgprs, sgjpbls| qunqrscem@ré@pd geriyagives tsyeof 4ha- Soluble p55 or p75

|
ST AL b iR ety
fzﬁﬁmfﬂansmadogy 5ﬁbﬂh@§(e5g iD- Mqu Iﬂm Jant3 MYGB[s)

antigen binding portion thereof can be combined to
i ncl ud%refmteérqxemiﬁs(cé therapeutig ogentafpsiC@ohn Fisgae an ahérh an

IFN%%%%QBmf %)ég Odl a%{%m% t«n‘la B? %8&1&1u&ghp'ﬁgporwc’mg TNF

GlX¥bonits, fort dxande, aanmm@iynuweu DPE7 (mmhbﬁmwefdmeA) cA2
conblnatlon with other agents to treat skin

c@ﬁmlee}d@ 19 CRErS Tdxantpil BE antibady fragmgnts e+ E&fWO) TNFR-Ig
2y .
PO AR RIS RA bt RS PRI (LIRS TR0 75 prcict

oglyd@rmmlagem (PRGLadlubinH:-Waveeptot (<L 16]) endrRIEAtrihdbitors.
that js used to treat ny different ski : .
ORI RS theinseagn Higsn bERIERSAYORIEIRBH&AN B combined with

(ﬁﬁéoslelrox@lg foPBkdMhS1€) rtﬁld@ﬁOSl&fh&ﬁldl JUEREIAT A AlbdAiel ‘?nay also be
pi mecrol i nus. | n another enbodi nent

acwmbmcd wih @genth sudhrasentfhsuazarce Swegdosabicylieerid and olsalazme and
psorj asi.s n.t he _antibod

d
DI R T B TRDS” S o TP Y g o AR Such as IL-
t BGEObMTe, a0 Plorlvertihg dnBiinBidHbiford (g a4%780)drn@redi ran

conbi nati'on with nethotrexate and/or cyclosporine. In .
sAntibodiesairhuetigembiodinggrortiont thereof mby alsottichised Wit T e¢ibsignaling

nventio |sad ni st. d 1

PR ForeS e Arorige hars e sl et agibodiesor
CAHTIReR 'b‘dd‘i)rfgsp&{loﬁ:h&efe@‘f &ahibeRoMBihel WAtHIAS 1 8

therapeutlca 'y effecti ve anmount” or a

" pr oph)padinigiag kyaraples of th@@pawmwnts&pr anultamie isﬁer@yisovith which an

dy 25 f h
s

epre@gitol¥he; MdthPPERIRRS|chfladatiiofid; Oﬁcﬂopﬁosbhifﬁlde cyclosporme
necessary, to achieve the desired therapeutic result.

Anptln@rram;@sﬁ amiropyedinectizapidingrinigtieron-f e Avenep deigedy); interferon-

2Bt e o B X Eibro B TR RS BB Phsmaceutical

| pdLdtidYahe. ), 3 derbbhe ofipéelnL IiraQ€ndul §mattinb BRBY1i R clabribine;

anti body portion to elicit a desired response in the
3tibndiey falomantagonisiee beber husedn qyt@fmmru grewtnisoters, ifer example,

N R A AR L LR S

t ARYPDEY! iAaiibodichon eel ifiléttioaf &Qﬁhttl%en Binding portions thereof, can be
"prophyl acticall'y effective anount” refers to

avamrineentbentibediento wbsutface malpcrlss sydrasdda2, &?D%,. (g4, CD8,
A5 5Eehln SRR MR AR IR ARG 2908 R e

samivediks pr eyl @tioncoosigen blﬂdﬁ%ﬁbdrﬂoﬁ&ﬂhﬁl&cf Sngr alsy bé combined
or at an earlier stage of disease thg i
pMERRgEIBISUER P ywmrsmtpwcmfme KiP06 gaprayging mygophenolate

t Hl%fetltl,I']@ﬂ@rﬁﬁHltdkFﬁéJAYDgff&e&ahYﬁe,qgiﬁh‘@fen, corticosteroids such as

prednisolone, phosphodiesterase inhibitors, adensosine agonists, antithrombotic agents,

complement inhibitors, adrenergic agents, agents which interfere with signalling by
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Dosage regi nens may be adjusted to provide the optinmm
desired response (e.g., 5 a therapeutic or

w@e@plogdsatt i c response). For exanpl e, a singl eP@DUSR08/000564
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may be admi nistered, several divided doses may be
adm ni stered over tinme or the dose may

prropdlaminaienyl gy takderscueh as TNRersdbeki(edb IRM; é‘HKerKKy p38 or MAP

oG BB S AL P RS R e PO R ek L P74 antRPs, p-selectn
CATRIRbteiOfSint P SGE RIS CE MhHibftérs "TIen sRadking finhibitors such as kinase

adm ni stration and uniformty of dosage. Dosage unit
fiphibitass, metadlop®téivassiinhibidrsy sulfagalpripe, a@aﬂhlqprtmps@rr@tr@pmpurmes

unlt suited as unitar es f oL t.h

g deth t sl ey B BTG TRNE shPGrPRGPler dha dervacives
ptheﬁef@:rgnsaan@lecwsmrlm TNF adeepioss, sHNPRYURIL- 184, ell-6Regbluble IL-13
to produce the desired therapeutic effect in

arssentors! loh3 Jiand anmﬂa@mwrwytqkhms g elb-clar1G Ak rlideand TGFP).
The sp CIfI ation for. the dos

 nvent FaPies 3 e B A0S B m Rt R ppich the
(ﬁ')tlbbhf oPﬁHt f b?ﬁlﬁﬁé‘?&rﬁ% %ér&?f @h bk ke t8 ifkdude interferon-p, for
conpound and the particul ar therapeutic or

pexapipid, dENBEa edd BNP Itbo chpaxandyi cevtesteasids, (b1 inhibétors, TNF
limtations inherent in the arh@z{D conmpoundi ng such an

aehibyterss anp et rh?dfeéﬁo%o ligapd &% sensitivity in
i ndi vi dyalgpod ?g;&?@% belfi€d H—cd‘rgblﬁgﬁdrp@g}{ ottRE agents to
g port éreof

anti gen- bi nd| IS admnistered on a
bmma]lnh;cod«b&nong Fagixample, lanahtmlubdygantfhndy@foalmi er other IL-12

d@ﬁﬁ)ekl ggﬁgslﬁ %flP%?ﬁ angi ncgwé[l%]\?.gqg%g&o }%(88%2% ar‘%m%nation of

%é@%ﬁé}gg’)fa'hg RRLREe dig@viofet @Qﬁhﬂorﬂ@ﬁ\’ﬁgthat is used to treat many

ternativel the IL-12 antlbodg adm ni stered
adiffgrephekin |cnedldosae Thermn@ddwg anti odsemﬁipnsa or gthge Ele- 1finhibitors of

SR e S 85 Bt cSoiRT R RPNy 1 Bporh AR REn, e

waftbodied 05 tHedn Ve gioNars usleﬂctd) udatrmoriﬁm veheadinlies amibdaiee are
rangi ng from about 50 to 300 25 , a dosage ranging

f%dmmssm@d lrm@mlr@att%l \a%tﬂcr@tmuﬁwdn agfHether ity hyolimus and
%u&mzleslhorg Qe u}nslje7e?il gg:ombgna%%g %1 E?th%ﬁ%)?age %H@Br cyclosporine.

Frie Speci ran

hﬁlrs%'llrbnoﬁxeg emb8in{8at, B/ 112 nﬂ{lEl{orldf tl@@ﬂﬁveﬁion is administered with
enmbodi ment, a human IL- 12 ant]i body, or

ammgerﬂatﬂrm@amgemﬁmtraahngpmirraé@f is adm ni stered as a

single.dose to a_s ect avn rder_in

[ L- %2 T %pléad'ma%eft{tva\bé onpgsy }Oﬁéﬁ?g}e 1nven810n ma olrnlcl\él\'glééhtherapeuncally
WYfGvE @mdLihS or A "bfcﬁm IAEfidallyA fee PORASBUMLD of Beantiboll® or antibody
anti bod or antige inding portion thereof, may be

nBATHOR A iwINtign, é‘»( tbﬁawtlcalé‘r pidertive amosinb) rgfers to an amount
h@f‘f&&lggaarﬁﬁgsa | %gﬁc[ ﬁo? %gﬂgc?s @Ym%ﬁe&g 95 %glgk:ﬂi:the desired therapeutic

accordance w I SOr el ng eat e

exaunip! &, thérapditienlidy effecdive anfoxapofthe amllbdidyao‘r alnhbd&y Bativ®may vary
2008/ 088823 PCT/ US2008/ Q00564 anti body
adfePeng i faiorosush et horlisases ¥ale; ageopeX; rae%werf@t of the individual, and

P3RbARY 8 ankBo ré%recfn%gé’f Mlonkgglléyghgﬁltedsre g@%e ifithe

response over ti 8 be noted that

vimdiéduairay themapewticaly tffecttvepenamdissdsoeone in vdflch hrw toxic or
detrimental effects of the antibody or antibody portion are outweighed by the
therapeutically beneficial effects. A "prophylactically effective amount” refers to an

amount effective, at dosages and for periods of time necessary, to achieve the desired
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condition to be alleviated. It is to be further
understood that for any particular subject, 5

W@ p@siogsse3 dosage regi mens shoul d be adj ust ed ORET/UB2008000564
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according to the individual need and the professional

judgnent of the person adm nistering or supervising

t prephyasticrestlt-al YRIgalbs sinpea PEIRBELECHT dase is dpg mw&@ects prior to or at

d d r

AL Rfer FRET e, Mo PR Raf e BRICRRY WA bY 16 fham the

cthatapesticatipeffestite amouritO VII. Uses of the |nvention

The i nyenti on prOV|de od for inhibitin

act i vi P§sdes rsgigiep; may e bedghpisd §revidsnihg ogfi HenEdgstied] esponse (e
Y IpgR Bk &hple! A5iABR bol b

ohEEn & AR e SndRUL Ty iRiple: S3RE polusmay be

patminasired, sovgral divitgd ddsasmat lmadmgnr;steged]gVG t1n1601dtbs dose may be

? ]{){@S&&l:or%é i)gre%g fﬁig \é%rggsred%g:h!? nécgf); ﬂll tn C%EIICS QFthe therapeutic
pﬁtdﬂﬁ@@yﬁh@és%&a% a@véﬂt%ot@fo‘ fSPrMul@fe r&REdPESmpositions in dosage
(W ndhagen et al tp 182: 1985-1996;

Marif foamelor edse of @Q@&)lstmtmmmduugl ormigy Fhéesase.i Basage it form as used

3llefelgé9fers tﬁeﬁ tg/sfé%ll)éfllsu(e%glgﬂt)s 531%4 asuni rE¢a / %%s%sgf%lr thel@Fmmalian
14ibgedes 1333, tréaddr eahiniedontdining @ b9&iElerMinedlquaktitynof adfive compound
150: 823-832; Mont el eone et al . 1997)

@@Waﬁe@t%pr@ﬂs@gﬂhe Hesirefiberapauts, e %@ﬁam@ém%ron with ghe required

As}rl’]? ?‘%‘)‘] @lqc a{P %t gq%%gg(gggat%ﬁfgr ilﬁ%\r%)n glr{ntgitrog@% 8f %%qzaentlon are

néictacgdisbyf ord direetlpideperglehtonl@) getinvgueycharaceeristiby eftthe active

suffering from such d| sor der i.ch hod )

ConpRaudand dhe PATSEWAT TapEu %@f R BRI bscrgie v, and (b)
[ i s h

SRS R A0 1R R ch BN Lo o e

t theatinentl® sessitivitypim individiadend t he subject is a human

Z)L(IBJr :g ?@I%ﬁ;{ %%X%%HW@H{?%H{, Sﬂc—:{:a]n 69 glfilr{g(%omn thereof, is

| BRI QBd of ABTwedi@R@bsing ﬂlén,flhkﬂﬁdﬂﬂ% ﬂoh @xaﬁﬂﬁglee&blv&b@laly dosage
be a nanmal into which has been introduce L

(enging fhoym abentrfiosto 380 inag agfosigelranging fropy akeoysl 68 igle apput 200 me,

CA oA SR REb a1 5 TR bt 6w Sov B, BT 2Bpritody may be

BEHRIAIRAE@8s § Ghé aHRRMe, fidlbdiag, ﬂ@ebmﬁple I\A)d@a\tﬁrabomoo mg dose, a
anti body of the invention can be admnistered t

ndﬁﬁ_ﬁh’(ﬁ eutnhrag. Bxgodesiempodinqnt, the Ihylg @n{mlpqﬂy i ﬁgmlmstered ona
a&%élﬁ? gé?in%égéﬁ)eﬁ ﬂgltualn%og)r\é%rﬁél' ”%Bé{seﬂgﬁﬁﬂg ?ﬁm? Abdtr 50 to 300

an an I seas
| migt & dosagel cangiung fran abodel GO mgyo bleoullééf) lmhg,fand a dosage from about 125

eval uating the ther apeutlgg effi cacy

2oy BB mepdyhgslhesnd %@hdosgﬁw@amh&ps@ﬁ%@nges are also
[ pl\éﬁ@%naﬁ?rgtdr%gt %g@tg-ﬁ ogtcdosages and tinme courses

Sed herein, the phrase "a '
di sor dh‘ranaﬁheMmmHmdlrherﬁZa hahav[l-y2 msnbkuiyg prrantigeh*binding portion

V\ﬂﬁ ra elgé %}rlggtglgqgg(se algsgqsgLe (%Se tg géut%%pt"al'xravgnlgsaocrh(sjgrrdgr in"Which IL-12

activity is detrimental, e.g., psoriasis, which results in treatment. A response to the IL-
12 antibody, or antigen-binding portion thereof, may be maintained for an extended
period in a subject. Maintenance of a response may be monitored in accordance with

the disorder being treated. For example, maintenance of a response with an IL-12
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subj ect suffering fromthe di sorder has been shown to
be or is suspected of being either 5 responsible for

wo bh@spsashophysi ol ogy of the disorder or a factpPeT/URENS/000564

20

25

30

contributes to a worsening of the disorder.

Accordingly, a disorder in which IL-12 activity is

castibiodwror ghtigen-bindingaogiéan tharephi fentreatingiasoriess eay be d¢tgrmined by
ed iate the synptons and/ or

S%%§¥gé%f%§A§¢ﬂfﬁép%mg %]I%¥Such di sorders may be

evi deng ¢glo lfeQ’(otecEthalf'ﬂ:ds&ge Wu@srmayl cirgasich ihe ty;haeand severity of the
concentration of IL-12 In a |0IQ%¥cal fluid of a

‘EPé‘jdétS’tn teyegileviatedndf i ﬁ(bh«‘f fqﬁﬁleapg gepd tha! fpr any particular subject,

ggﬁg%sé gﬁ‘fe?l? Pﬁ&g& Bgt'él{i:]‘ﬁ t ke 1%1% ‘j.:dg)cr:(t?lflé mhe 1ﬁd1v1dual need
caml the pdﬁtﬁmeﬂjudngnta)fah@basomsdmmimnngam'(supd:rlymrﬂg2the
ant i body  as gﬁﬁcrlbed above re are nunero

e%@é’?fﬁlsgét‘%"f offine GPERPYLPRS, awhrl@h S?S@gaza%f w.f?%h hegein are
éfg?woﬁiy arldarOH6: iREAach fBel%lt tﬁ@ﬁzoggbf Bﬁgﬁ@éonBe claimed

ant | bi'ndi ng portions thereof be used

tdvenppitiono treat the di seases or disorders 15

descri bed herein. In another enbodi nent, the

anti bodi es or antigen binding portions thereof, can

beruseds bpthetihenfi@puf acture of a nedicine for treating
t he di seases or disorders descri bed herein. The use

of t heThminvetinggorides amethnsofpr b@ﬁbitib&&dﬂ aphity in a subject
nin.the tre ti
UEPhE gl Salfiet WP EMERIL Ko T Adfehfl o S epodimment,

Rhe UiRhbsl pAVides iatrhéthod ftéaifrigquhblsﬁ.é’olhﬁﬁs@gi@dﬂnlmstermg a single
nplicated in Ia ing a role in |nflannatory di seases

s%ﬁ ofan Hird & patibrdy. &F @rﬁrgeflrlgndmaaemc’@ﬂberpa 12p40
message Nag,,0868, ﬁ‘.%hﬁg{eﬁﬁr_l kl{%ﬂﬂ@%ggglﬁgg f\ntﬁg Ugﬁé%y Qf disorders

arthritrs pa i ents ‘an own
p(wémehaganm whe(1995 sy thpi Medf 182 d98F-1 996; pdbriwret sl il 998) Arthritis

TSR 06l Bz ISRl P s rtaly TOR: 347-367:
celid & ay 99@6}3%@%% 8. P£239H88 M dnBhit 1%, iﬁ@bbmgl Path.

| ayer of the rheumatoid arthritis synovi um e human
arit(i: $13e8 35 Mameeamt ¢/l d (1 P96) Gaongervérotdgg. 112 EHi9% blY8camd Berrebi

f’%va P08 et ASSF TE: Carmarhcerap (R Pl Péh150:823-

zn’@h@irﬂzeﬁﬁoﬁﬁx@ﬂﬁék intdtifodsT6E RAMIEAY 111-13 a&[\q‘ggﬁ ats¥ibject suffering
art ritis é@lca I the antibody, or antib

plsemisaeh a disorigni whis meﬁmdss)@snmms:@dmynstmrtmumswbaﬁct an antibody
C(%réngbgdyﬂ : osr?lgg ?E’ g'le dlﬁ\(?en%o{]%l.dlgﬂ {}]'lla? fIb-ZE Bgtrkll Ofn tfl%]gubmt is inhibited.

ant portiron may ene

aprefelbatdy, thoIL-aDt$ b@ﬂyn [oN2 iafdh the @lﬁje\éﬁs%qw&ﬁéﬂ@%t Alternatively,
PCT/ US2008/ 000564 of the invention al so .ca
afaﬁwmgqt@%ae pimampakexpressines hdtd pitBdiich P\‘é?f&ﬁ\%‘tf |0é the invention

L] S
5D S ASALITL B HTTND g oo
nhIiLk Ie(enpds| acfrmhlsn’aeomaf bild1 20t by expressiont afeathiBnit? tefnsgene). An
ot LR et L A2, B0 (L SRS L e rapeuti

purposes (discussed further below). Moreover, an antibody of the invention can be

administered to a non-human mammal expressing a IL-12 with which the antibody
cross-reacts for veterinary purposes or as an animal model of human disease. Regarding

the latter, such animal models may be useful for evaluating the therapeutic efficacy of
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5 C 17.15) prior to arthritis profoundly supressed the
onset, and reduced the incidence and severity of

wale@sasss23 Treatment with the anti-1L- 12 mAb eR€T/¥S2008/000564
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after onset of arthritis reduced severity, but |ater
treatnent of the mce with the anti-I1L- 12 mAb after
tandibpdieaof thefinvansien feghiegting af deseewsranddime powpese administration).
severi "
e A P%e#iqle?em%g Bﬁrag? LY asgﬁsr m[)\g@gq wﬁgggaeuﬂsso%mmeman is

Gahrhdedto idtlndadBeases amba&eddlecmdeess ivdictothe Ipké¥enceasfdL-12 in a
IL-12 occurs in the_ intestinal qgagsa of atie

viublectsudtering fram ggsdésqrg%r@aé bﬁen nstodye (H|l£) suspg_@gcij)f being either
| A nfsg’a'i@% ﬁﬁe}atﬂoﬁaggéﬁ%é%g iy he & 1450 eofr?gttoé Hat c9f(tih%8t@; toa
(\&&Qé’r)mgﬁf @asilmndzém e%(mbaglyglmmsdrﬂwmme}a IIBdRraghvitets

Aﬁtrlmg@taﬁg aéﬁ\rre ggdp é@lﬂh\;@ bétélsg 6 a‘itbwéldf)ﬁ)r(%%ged to alleviate the

VRRASHSs hitl/BPHOErdIBgR b8 tHRfdisRldrl iStich dRoflers M¥BBe evidenced, for
|nducedscollt|s§1L 2 knockéut élce and fg%en §6Yhenc

| etxanr@lek vy @k-inureaseiio @he cofcerdration g>lf§fL 1t2 he advmlpgv@alll féwid of a subject
antlbod rtio of .the invention b d
PieRBE FRPL e RER Gk An dfitiass 1Y B singr el SE L3 serum,
CfalasMa‘A ts%'lﬁﬂ\@algfﬁil@ rds 0¥ theudfdcpiivhithldn badelkeRa, for example, using an
licated as a key mediator of nultiple scl erosi s.
@qgu-kiséz antiberytah desaribad above. | Theroarg aymeseussyempiesiof digprders in

EI%L lcl?rllcﬁvng ee?rgrtglérzt'éfw Eﬁﬁ eln%%d émt C&e Q?{i‘é@%é‘b‘ antigen

E@ﬁﬂdm&@dmohg Zherds, 44885 1s2Q6n tHBfaﬂwa |t1@:atetﬂ1e dﬁsease@ b8 975))rders

J. Neurol. Sci. 147: 145-150). Chronig progressk
peserebpdshepfipn Inamathen eérﬂso@vre?rasﬁhg apibedies nAntiggn binding portions

fiddi

THEEH] Zuh B uLBY BreHhar e OB R R p i iseases o

pdat(brdﬁtssiewribhd thetelin. pThae sl dfitsargibodies @ad eotibody portions of the

sel f - etuatln se s of i nmune interact ons

pastlrb e Gradinval s fa tanghBNUEsRROGF STOBIET hghiegsara further

1@& J;ype i mmune response. |ncreased secretion of IFNy
?ron1the T cells led to increased IL-12 production

by APCs, which perpetuated the cycle leading to a

ic state of .a Thl -type i mune activation and
dﬂsg é“@gaféyﬁev et al., (1997) Proc. Natl. Acad.
Sci . hterRBRMOPBhas beeg ulhﬁllﬁat&f 1n|cPla)318g b Rolelh infRinGmatory diseases

sclerosis has been investi usi ng nouse and rat
esush b ﬂmumltmélartbngis cIr@n@@lﬂ%& binfeimessage mabpem detpgted in synovia
08/ 8882 4
p Lo rieuma 01|d lr’%%gggrét% ger? g“ml % g?%géeéggg%ﬁgé F)L: @*e%ent in the
nwnbwal fuige E@hopatfents \mtmmmaﬁm&bﬂhﬁhﬂfﬂeé e\g'l tN’Iorlta etal., (1998)
anti-1L-12 mAb del aral ysis_and .red c Wl

bt o agpetiomod i HORAIAL L1 pOStEE SR 1E peelidegn to be
PRt o e ueithine Ml J6ne PAAMAT art By LA P ag Sman
cantibotieg.emdintibodygpdtipoy off thesnviehBoreadn lof usel do tneate firieample,

ser to | | evi e, assocl ate
nr?l%umato\l/ arthrltlas Juvenﬁle reheu}{nnpmg arthritis, iyme artqmtls r|?16umat01d
spondylitis, osteoarthritis and gouty arthritis. Typically, the antibody, or antibody
portion, is administered systemically, although for certain disorders, local administration

of the antibody or antibody portion may be beneficial. An antibody, or antibody portion,
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mul tiple sclerosis in humans. D. |nsulin-Dependent
Di abetes Mellitus Interleukin- 12 has been inplicated

wa@gooafsssapor t ant nedi at or of insulin- 10 depenPE&mnUS2008/000564
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di abetes nellitus (IDDM. | DDM was i nduced in NOD m ce
by adm ni stratlon of IL-12, and anti-IL-12 antibodies
vifrtke ventiqn 3lsecanbeadrainistred withong 98 more adslipnad therapeutic agents
| RN ROM ften experience a
SO- CIWFﬁlt%aﬁn q%ﬁ%on @@F%gﬁ&%UQ whi ch sone
r esi dulalth¢ sblédgen eiducéaumlﬁmMGIA) rfmrmeanasdﬂi for rh&w@ssoid arthritis,

resi dual sl et tgells produce i sulln and regul ate )
HragaeR ol s M8\ aatitbr temAbHas apg-mevsedf-s geoclonal antibody,

[ t | £ h
o B b R P B 8 e olidence and
dresérity if idorasef 1Irszitetencwith $he adneﬂew mrsb edrly aftangnset of arthritis
endogenous. s i nsul E. Ps riasi s 20

TG SR 5 (e Hony e b i it eciplicr R\l ftr the onset
nﬁ\(ﬁselﬁ%d' ARlinGPEIR&t 88 diskR¥ sBRG@L Ors in psoriasis.
Psoriasis involves acute and chrohic skin | esions that
are associated with a THl-type cytoki ne expression
q&n%; f ;épn1d et al. (1996) J. Allergy din.

A" S T1589%. 231: Turka et al. (1995) Mol. Med.

1: 690- B8ReukiBot Nalkd-phes andle in thredBfl&AMatdrPUbRel disédld€ Crohn's
devel opment of the type I T helper cell (Th 1) inmune

ersqw‘ns@C%SQdﬁm@SIOaSIféFNWd%H ogches injthe mespingl mpepsa of

RN T ML LR

bpREHNBEE POt (1999) JherF @oPam@i 1tsbe823rJ39th@mte1wue 81y (31 997)
to al leviate chronic skin disorders such psori asis.

o@@tmm@dalmﬂ_,_ t1H691 1AV8nBeraebi gt @i (48X admeat Roprhely 152 152 667-672).
A a.tlfa.r]% a%?i?é%?% h?\/e beg{x ?@%\Ui? R pgfesp ag%és%% ?‘rBQlfsé ﬁ{(l)dels of colitis,

udes “a cor St er ol am n
agl, TRBS iapucd| colitis O -l knbekdu aids ,andrecatipimHt- IIOrItaock out mice.

“thereof. In one enbodi ment, an | L-12 gnd/or | L-23

ahesondiaglys hezarbediss. and antibpdygiastionss poie inantign, garde used in the
n treatnents.

qﬁ?’?%ﬁgﬁﬁﬂ‘wgﬁ@w‘gé‘?&%ﬁ. ch can be conbi ned

with the IL- 12 and/or |1L-23 antibody for treatnent of

zéo“lgt;%l are described in nore detail below. 99 WO
85¢/eP51Y US2008/ 000564 The di agnosi s of

PSOr i agkieuRindBURAY BecRAREHC A AEKAPRERARP GE nRAtif18 Sclerosis.

skin. Additionally a skin biopsy, or scraping and

cEpmrmse)rmf thkindupidiecle$2 p# misesage et Het 12 dtself garebedemonstrated in

OSSR R S B P (S8l g 152

pgﬁLg%nDrulgvlb@p&PV@mtﬁ NeBr dISSUi1 BET: $45115@). 5@llﬂioﬂi’étprogresswe
can be monitored by the 'subject's Psoriasis Area and

S@y@mstvyxth mubiplssderesis bag glevam:bmn@{lﬁm levgls of IL-12. Investigations

elg :l':p%ail ﬁd ! atggegéqsr%:sgpgg CQF%&%%&}’P@% oeln[g with multlple sclerosis

1%vealeBa adifiperpetuating series of immune interactions as the ba51s of progressive

multiple sclerosis leading to a Th1-type immune response. Increased secretion of IFN-y
from the T cells led to increased IL-12 production by APCs, which perpetuated the cycle
leading to a chronic state of a Thl-type immune activation and disease (Balashov et al,,
(1997) Proc. Natl. Acad. Sci. 94: 599-603). The role of IL-12 in multiple sclerosis has

been investigated using mouse and rat experimental allergic encephalomyelitis (EAE)

98



Marks et al. (1989) Arch Dermatol 125:235. Briefly,
the index is based on evaluation of four anatom c

wa@2a08ssssehcl udi ng t he head, upper extrem ties, PCT/URI008/000564
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and | ower extremties, 10 for eryt hema, induration
and desquanmtion using a poi nt scal e =

mlﬁls)g%multlpl%qsql@rﬁ@ls a mtrw-r@mlgmg&&% gpodgl-q%rpyltlple sclerosis

r ) t
"RIE e} %&th@ugléﬁ 0 f19 MR bl el gﬁﬁlyklﬁ afld r@uEER clinical
rummm 'Dr&htn\mit svéth(drE0LL- 12 mAsb dit@R6 p&k;c)f piifh-l)&ﬁé’/@r during the subsequent
30-49% 4 = 50-69% 5 = 70=89% = 90- The PAS
SEBNBiGngperiodhieducar eliisplsoresn doedt ﬁ‘"taixé %%%@rbadé%roaﬁa%gen binding
OﬁortD Ohs! thSeOf 6f the 1rgre9 iR m g sOrvBitd gll&nﬁe @#fﬁpﬁﬁﬁs ass&ifted with

15 representing conp ete erythroderma o sever est

degltipe sclaroone mnbadi nent of the invention, an |L-12
and/or 1L-23 antibody is used for the treatnent of
psoriasis, including chronic plaque psoriasis, guttate
H§0%%%ﬁhﬁ@qkﬂd@ﬁ?ﬁab&é@&kﬁﬁ&ﬁ pustul ar psori asis,
penphi gus vul garis, erythrodermc psoriasis, psoriasis
associ lateskpulging 2 hasfbeampb‘rfyedommll mmostéats@eQIBBDPf ingakin-

p S| ssoci at ed 2 upat rt ti

aREh A B ERElTRE O DBV L Ee AP yO Plrhs by
agdmiRREYMtion SLEN1 A %nd GAR-11.- AEIiBédies M&rdlﬁr@d:ctme id &Pddoptive
subj ects who have psoriasis in conbination wth PsA

Sppsster wraode&p%HDIBM pashy ensesIDINY nageatsoften ﬁépqrre@a% Asprealled
%hgﬁ'ﬁooq{ lb%" 'dﬂ}/lﬁgwh% sofleS regﬂﬁeﬁr gte%!]l' iﬂn&%n mamtamed

oni ¢ pfaque psori
PBlse asidual ﬁsles @elﬂf;ﬁxeﬂﬁwinmlmdps@lms:l@od/glhg@e|le,\)els Isetter than
the npst  conmopn forn1oféglor|a5|s Chroni c ﬁla que

pslriniggred ingulihaf atnasnt pEtheps carly ansat paigats Y afpaRtiHed 2
:{]ntl%ghy mapgﬂ&}eﬂgﬁfr{h‘%pﬁ%@fﬁtgﬁg et Qelﬁu%ré@rxﬁﬁﬁtaldlﬂg an

ronic que psori asl s, aques may “be si ngl
osmdngd:rtduplsmrce bhéinsniyy. vary in size froma few
mllimeters to several centineters. The plaques are
usually red with a scaly surface, and reflect light 30
whesgeRi! v scratched, creating a "silvery" effect.
Lesions (which are of ten symmetrical) fromchronic
pl aquelngsizukins! % (Hed ) ana the mletpd bpt@linedlit23havig been implicated as
aﬁ§d|I ctlon for.e éens r. su faces

%t'OBSOIMSO]I'I%ﬁ%O Sg&llaalls lI}Vg VCS ﬁgutb gg%f:lejromc %m pes1ons that are

Qrsasated alithya ”PH'IQ%@cﬁbﬁﬂ@@xﬁé@idn@&bﬁlﬂ&ﬁnﬁd QUL 91r996me Allergy
penls vul va and Tl exures, but 100 WD 2008/ 088

Usroowl 0022623 | ;skuska pigali @ 9950Mp]- Megh d é90- %6683 Both IL-12 and
fha@?géatﬁg&% Pk G%Q/hl%p}ﬂehpofctn% egt@agag A3 Ph L)gg'lﬁuﬂesresponse

ased on nica
allﬂqmenaslm Mardover ltise IL-1hed@larsd Mi-DBpa0 mesmgar RBAdis overexpressed
typical  silvery scallgg of the lesion in ch [

phdgREatisstiin lesions a Ascrieht the aréibedics pr agiiges "I&&Bg Reions thereof
PSQht ﬁ'ﬁf’eﬁtlor'r:’P%ly m@g%tt@‘éﬁe\}?ﬁg Ehl%ﬁlcc’s%(@ﬂlts@ltd%rspﬁeﬁ aiais.

refers to a psoriasis wt aracteri s

wat er brae ensttmlpleelntsttmllyvqmlnaq pecsnddélaanetsbodifoxgmaltlag @soriasis.

p%r%%tlrr?esnlt orgpesgrelerls?é l) en 1nc u \évs g ?opllcna (gg}tlcosterorg)sf%itamin D analogs, and
topical or oral retinoids, or combinations thereof. In one embodiment, an IL-12 and/or
IL-23 antibody is administered in combination with or the presence of one of these
common treatments. Additional therapeutic agents which can be combined with the IL-

12 and/or IL-23 antibody for treatment of psoriasis are described in more detail below.
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notably a streptococcal throat infection. D agnosis of
guttate psoriasis is usually based on the appearance

wotooslesssski n, and the fact that there i s of t enP&EI/US2008/000564
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history of recent sore 10 throat. c. Inverse psoriasis

I nverse psoriasis is a formof psoriasis in which the

pat i enThhdiegrassoriipsoniasigisiupualhphased ap dgsapprargreaofithaskin.
afe.red and_,j. , ' i [ '
SR T e MBSl A S SR8 e ecded o

| 1l b8 @thiee skinrdisbriidrs.adniiiagrthaygbaosed tpshedkadt psodiatid arthritis if
flexural psoriasis. Inverse psoriasis occurs nostly in
tiREnt Rrings preserfap Ersifidy the breasts and in ot her

skin f ' . ,
esul 1 ooy FROHTH A-oRadER ) &uediin BYhIRRERL BT slefts
Shediasin grreaind Savieatyelndbe SabkedBASTH). aFleaacthdd fdtuetaringning the PASI

e frsaribes mrotRESPs and BeuTgn i 520 oy 157:238 and
}Ibl%fks%%?ﬁ%@‘) SrEh DepRfaBl 154:855 BR&fiy MR thdkR jsShaiEd é‘ﬁ‘gvaluation of

ocati on, t “often occur on the hands and feet. Th N
bfous treatemivesjtehendlodiag itk adouprep ext@emvigs s trunk; gred weasxtremities,

of the body., Pustul ar psoriasis.can_be.hot nder
omenhetea dugation, Sl e PRgRpESH diREH sapimStile LEF S ymptoms;
dl%@igﬂ@ bS S R@ite EI-IRKES 49:fve?fstﬂﬁlik@8)'. CB4He8 Oh IS Sxt¥ticElesions in a
can be treated with the IL- 12 and/or 25 |L-23

agivethayorhiscitgdibe ereptatiesiedinpsigned airmmesicanales(0F8; 1 =< 10%; 2 =

RERRE SR S ls Lol 8 IRAAR oThe PASI score s then

addldilated, Svhefia 1Ry sseible tafye 6t PABI scoré r(.0es 72.0 with the highest score
illustrated by the foll owm ng exanpl es which should
nisPresenti@rronnieie eaghrofdesma %é’m BCVEFSPt ABBFCC.The contents

of all Inccl&eee%l;o%ﬁrg%rﬁ%??ﬁe inedntidiC hi! glif)-rig. ahﬁi ?'iﬂ-tZlﬂra?ltibody is used for
ref erences, issued pat ent’s, and publi’s ed pat ent
ahp ltiea@idn0 0 psoaiasie) inelddirdghuheardgb plaue biariaappguttat psoniasis, inverse

are hereby expressly incorporated herein by reference. . .
RSO U FEPRES 5 BCTRAISIS FEISAN Y hQHE RIS RSHES. pporiasis

ifted ¢ i i
o

6rhetehatbaBrtlastisi®A). ds andtbererhbodimentyarhld 2@hdigr §.-23 antibody,

r %JF:E Eté ﬁ%‘go / /EQX%L 1\:!;52u83;e)c‘it gﬁg%ag%ﬁlgj gtrs %}h%ﬂggggpg%gasbsﬁg combination
FMthPsNUQF&iﬁé—rygagg bitpséBadPNRAARAGH tHYddaaeit. mARIds d1He invention

In the Treatnment of Mbderate to Severe Pl aque
Parodesesibsd ABdetaifhelosv:a ful |y human anti body agai nst
interl eu&qn-lz &I L-12).and 1L-23. It binds with great
af fi ni ¢y tEYHEBE0P R t conmmon to both IL-12 and

I L- 23, Chnit pldqueapsotiadie tal§aregatel tors pberidsisoatl gariz) isthe most

pcso?rrlrlngr? Ifosrm( (E)fs gs'oriasis. Chronic plaque psoriasis is characterized by raised reddened
patches of skin, ranging from coin-sized to much larger. In chronic plaque psoriasis,
the plaques may be single or multiple, they may vary in size from a few millimeters to
several centimeters. The plaques are usually red with a scaly surface, and reflect light
when gently scratched, creating a "silvery" effect. Lesions (which are often
symmetrical) from chronic plaque psoriasis occur all over body, but with predilection

for extensor surfaces, including the knees, elbows, lumbosacral regions, scalp, and nails.

Occasionally chronic plaque psoriasis can occur on the penis, vulva and flexures, but
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The objective of the follow ng study was to eval uate
the efficacy of subcutaneous injections of ABT-874 in

wo b@sisssat mrent of patients with noderate to SeRET/ES2008/000564
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pl aque Ps. Adult patients with Ps affecting >10% body
surface area (BSA) and a Psoriasis 15 Area and
Seeleng tsylsuaibeabsemA@wgmsmcef patients withzpheonie plagie psoriasis is usually

el?ag%de%rbﬁg oglln}c&kﬂre%&]]fé 1cs crlbqgaa% eg lt gn Arh@tﬂ?ra rt]h dlStrletl?n color and

|ty§1fcalﬁsll&éﬁjsscaﬁﬁ ofL (e lé’@orPﬁTd@&ﬂc prguY psriasis areetard@@vgtic of
for 12 weeks; 2). one 200-ng ABT-874 dose at Wek O;
S)NCZUQPI?@USABSIQTW@ every week for 4 weeks; 4) 200-ngy

ABT- 874 weeks; 5) 200-ng ABT-874 every
b 8?§'a1];\g)éﬂr1&£

week for or 6) pI acebo. Primary 20 endpoi nt

was a Giidse ﬁEormsspeﬁs:etowt fovself pidrias(st weh clﬁrﬁ(kteml')c water drop
a%gessrre ts incl e PAS150.and P sfi i an'

ahaped sc §%‘i?én ) ButipLet RSEHESS ST Oflmef %IPFFQPS)“ most

erﬂ)gmv\z Bistr BE&&QI l@r@a@ n’ﬁ@@th)nb|Dlggﬁgfsrcﬁ{%u%ﬁferﬁeﬁaﬁpﬁﬁ%ually based

nltored for time to "l oss of response
t ot the apﬁeataﬁte pdtheesits aadtie facdthattherees sfterdy hls&ﬁy jofi recent sore
g%:h arm Baseline 25 characteristics were simlar
HetQ%&en arnms and indicative of noderate to severe Ps
(all  aepReMalyssqgxcept % nal e): age, 46 yrs, 74%
mal e; 21 yrs duratl on of Ps; PASI 19; and 25% BSA
af f ectladersapsandasis ig 2 fomnnef m@emragé@hdhe p@nqné hassmooth, usually

achi evin PAS 7 ISt ca cant
grat EeRT e KA 45 ndiBpigied Rk ke 1€ T nl associated
Pk phgué 83(91%8@3%1%999/9509@9(@ 194096 reYeired3oas intertiginous psoriasis or
respectively Ip<0 001, ITT). In addition, 30 the

n

@jfé%ﬁl%f Herse BRRTASISEISP WY mRg % ENhEmpES.roin, under the

e s SR

A68atichs U prIENtANEYarubbing add/Sweannf cOD irjiatethe affected areas.
per cent age decreases (inprovenents) in PASI at Wek 12
ver e 9o Uil Povigsin29, and 90% respectively, in the

ABT- 8 74, @19 st 2036 d48 POBY 83 form of
PCT/ Usglb%é 0%052 > f/acgf{)rre n‘}{\%?ar % nt pe?scl:serlft %goé?()
ofsopiagis drat sawsts pusaﬁFP@blm‘ter@Itlm:vanM mlsrmland/émcatlaﬁ%ut often occur on

50% 73% .87% [ % resetlve i n

APrbandi 3551t Qe TAIEEBEY PGSBS ET e AT SRS figas ofthe body.
Shgfilh FRRhLY cAPbEb&h e iRE bt faihfiftaR lcacRIevdrE. t he

treatment of noderate to severe plaque psoriasis. 5

Exanpl @ QtheBaf@tqsiadidorekfs cacy of the Fully Human

I he
!rrL e;tz ,TQ %f Nﬁti)i{]lﬁga%f)g?sé)rlﬁg ggvgi‘r’ Es \@F ga gérf' B%k)??ttgd with the IL-12 and/or

ABT? Bdttitody andludd o ﬁwpsob@ﬁy mgmn%wm&smhmﬂwm with IBD,
12 (1L-12) and IL- It binds with great afflnltyto

tand psavasupuncintedovittbarthrispchuding rhoumatieid rthrifis.
validated 10 targets in the treatnment of psoriasis
(Ps). The objective of this Phase Il study was to
The present invention is further illustrated by the following examples which

should not be construed as limiting in any way. The contents of all cited references,
including literature references, issued patents, and published patent applications, as cited
throughout this application are hereby expressly incorporated herein by reference. It

should further be understood that the contents of all the tables attached hereto (see
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i nvestigate the efficacy and safety of subcutaneous
injections of ABT-874 in the treatnent of noderate to

W@ ewsiossspd aque Ps. Adults with Ps affecting >1208/D82098/000564
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25

surface area (BSA) and a PASI score >12 were eligible

for this 12-wk, double-blind, placebo-controlled
sAppsndipAtafdiN Batgpirho. 1659 MahaRo es 2l as dhq ensire gongenss of 1)S.. Patent

t for 12 wks; 2)
oG- é;gb@%g AE Y tggé‘ggetrmw?%c;e&g?y\bzoo my ABT- 874
every wk for 4 wks; 4) 200- ng ABT-874 eow for 12 wks;
WET- 874 every wk for 12 wks; or 6) placebo.
endpoi nt was a >PAS175 response at VK 12.
Patients who net the primary endpoint entered a 36-wk
bl i nded/ retreat nent phase and were nonitored for tine

tExamnb 1:oBffigacy of frnBally Humaipll-d MIE-2dMoneglenabAatibody, ABT-
iﬂﬁé ¥Bé ﬁ%HQ'&fl%d%ﬂateW%e alelﬁgéée er?alsfed 30 in

eac arm aracteri S I CS

bet weeABd:-87B! i aEfaly hﬂnuﬁﬁn@lﬁcﬁﬁf&‘ﬂgﬁeﬂt mm&pkm%m(aLel)z) and IL-23. It
age, 46 _yrs, (4% nmal e; ¥ duration of
éalt C

F’AB@S-YQ}I 25674 aﬁmsg&waﬁ MR tg pothy %els%mb% 23, both
h P I 1
g?%fr?lg ?E%ﬁ%ﬁ% /" t}?égetggﬁéllt\r& %Isof tiwlecg AéT- 874 arns

vs. 25T alnged:m/e((ﬁ“?pﬂﬁ to(BlB%mQﬁI%ly 9/3%0 @&%ate/ﬂle eﬂ%acy of
re ectively, p<0.Q00
BEShsalp aties s oARET-574 b st ST st ¥ s giaerate to severe

%g Jed3s 43% and for the placebo group was 23% with
e nost common bei ng nasopharyngitis (7-17% f or o
ABT 87Adulzpaticnts pithde bff)‘:ctlmg%}(ls/o\bedje surbacstasa (BiSA9aintya Psoriasis

AR S B ARID e A H e B g 12-week

3&)db'Ib 5008 |p¢h‘éb@d“-covﬂﬁ)-ﬁfea%ﬂldﬁﬁﬁat%@wéﬂecraﬁudrﬂlZ&Dfo‘?l of 6 amls 1)
ef fi caci ous than placebo in the treatnent of nodera

t H)Q;@geﬁdéTpWé@u@rypghermka(p@éhﬁg 1Roveeksie?) one éogﬁ%l‘\@T -874 dose
Sé;\ﬁ%%ﬁ(e ’g{)%k)/gi A:HDI3 Sype\?qu%egﬁ %(?glﬁwe%J %‘Jﬁg&g%%%%“ eow for

enance 0] esponse w

HamaBelst 51200-ig ABTBMaRaty wé’ékt fiob 0D yvec B br SYﬂlacetn) Phienary
Treat ment of Myderate to Severe Pl aque, PSOI‘I asi s The

e@ffdupe%yvaaﬁaﬂ’éaﬁlé% WSBPnSABTT“éeFJE V2 Sty s iflsaeeaspssments included the
112Amkanfi %ﬁ%ﬁlahls G O'BQP,Q %b%p@k qutl%gtst»{;l{oatlnelatﬂg primary

36- week OW- up p ase. Ject ve of

f eldpoisit agterxdanis- e/ee\lablimd:eda‘ﬁaéqlmnnmam em‘daweea rotmltored for time to
resspo se follow ng discontinuation of therapy during

£ 198> QIERMSL2 weeks of this Phase Il study of

subcut AngAVST | 4V &ﬁfeh@%r&fcd iA&le Sudy, 30 ih BEcH r8ABARNMNe
of noderate to severe plaque Ps. Adults with Ps

a¢lfaeaﬂtermgwwe% smmdyr batweercemmrand l(chSA)vealfdn@demglo severe Ps (all
score >1 i ble for

SORBT IR e Sl fus 4b s A e g T Vs duraiqnot Ry BASI 19:
1ohd 2596 @52 etdedi@d. WtOWedk B, WS pekdentiles B8 pAREItSathi@WRY YPASITS

ot her week (eow) for 12 wks
were statistically significantly greater for patients in each of the 5 ABT-874 arms vs.

placebo (93%, 63%, 90%, 93%, 90%, vs. 3%, respectively, p<0.001, ITT). In addition,
the percentages of patients achieving >PASIS0 were statistically significantly greater for
patients in each of the 5 ABT-874 arms vs. placebo (100%, 77%, 97%, 97%, and 100%,
vs. 17%, p<0.001). The mean percentage decreases (improvements) in PASI at Week 12
were 90%, 70%, 92%, 92%, and 90%, respectively, in the ABT-874 arms, and 26% for

102



2) one 200-ng ABT-874 dose at Wk 0; 3) 200-ng ABT-874
every wk for 4 wks; 4) 200-ng ABT-874 eow for 12 wks;

wQ2003)088820- ng ABT-874 every wk for 12 wks; or PG§/US2008/000564
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pl acebo. The primary endpoint was a >PASI 75 response

at Week 12. Patients who net _the primary endpoin
epi@@qb@dsmmlymé@wemqnmapf@%tweﬁtm@h@ P%@%Clm%ml?%were 83%,

W ot 79, fggagg;rg@feoss{;&&w ;M@%Bf‘%%?%%gﬂg?(‘?p@@éggcebo.

Noni't or'e 0SS response

i N PASIh @molsionaAB Tt Tewadisipiificadtly D6renfékadiold thiaw placebo in the
period, to <PASI 50). Maintenance of PASI response

mﬁ%at@e%ﬂﬁaﬁ%&rﬁtﬁﬁ%ﬁ@ﬁr%éﬁueﬂorl%l% otal of 180 patients

enrolled, 30 in each arm Baseline characteristics

were si m | ar between arns (nmean val ues presented

eRcappledd: nSafedy angfﬁerlﬁywéahsFuHﬂ%mm:eIL 1242y ddorsoclonal

ra | =19; d % BSA ted,,, 25 . .
P abady, ARE 4, e AgeatBrat e Sl SOSEARl e Bspriasis
st at i shipqas}4is asm9? hﬁﬂnﬁﬁﬁh nwo@ra%ain%f mltéﬂle%ﬁmp(fmtm and IL-23. It

ABT-874 arns VS acebo (Table )
shibds withigadat p’é?m@rma@@gét(bwbpmlcommqnetg ;b@ﬁd@r é2 and @3, validated

act i t t d t PASI

S aelpohS B hafrgPa e G iR IR g i PR Tt s v
1&4e¥§a@QQ§éﬂﬁ%§ﬁ§ncPﬁfétV& QOSNERSEAinj dvEibd 6MABTSR i in the
PASI Response: >PASI75 at Wk 12 WK 24 vs. Wk 12 100

nigesmant modrae t¢ sawyeplagyel®s. (8699 12 wks 200 ng, one

sore B4R, R AR Oy O O v 2

(QBP@e:ll gfié Bt thRAZWwk, ](Q)uNéSblﬂﬁlOphigelmlafryrdMed foudy 2/Fdtats were
(gagod/%pgég{gg¥ 0 %212’?115 11) lo\gkmg ilBalg %’*/34? e\}e{ri %gh?éor/awe:ek ?go<wo)' fggb wks; 2)
one 200-mg ABT-874 dose at Wk 0; 3) 200-mg ABT-874 every wk for 4 wks; 4) 200-
mg ABT-874 eow for 12 wks; 5) 200-mg ABT-874 every wk for 12 wks; or 6) placebo.
The primary endpoint was a >PASI75 response at Wk 12. Patients who met the primary
endpoint entered a 36-wk blinded/retreatment phase and were monitored for time to loss

of response. All patients were evaluated for safety through Wk 54.

180 patients enrolled, 30 in each arm. Baseline characteristics were similar
between arms (mean values presented except % male): age, 46 yrs, 74% male; 21 yrs
duration of Ps; PASI=19; and 25% BSA affected. At Wk 12, the %s of patients with
>PASI75 were statistically significantly greater in each of the 5 ABT-874 arms vs.
placebo (93%, 63%, 90%, 93%, 90%, vs. 3%, respectively, p<0.001, ITT). During the
12-wk, DB phase, infectious AEs for the ABT-874 groups ranged from 23-43% and for
the placebo group was 23%, with the most common being nasopharyngitis (7-17% for
ABT-874; 3% for placebo). There were no statistically significant differences between
arms. No serious infectious AEs were reported, and no deaths occurred.

In conclusion, ABT-874 was significantly more efficacious than placebo in the
treatment of moderate to severe plaque Ps, and appears to have a favorable safety

profile.
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In conclusion, ABT-874 was significantly nore
ef fi caci ous than placebo in the treatnent of noderate

wo o00sesssee pl aque Ps. Substantial percentages PET/BSEDS/000564
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75 5 responders nmi ntai ned these responses at Wek 24,

follow ng discontinuation of active therapy. Exanple
AExgapletdy Maintenanceaf\Resporgwigh she Eully, Humagy Mgl 2/-23 Monoclonal
I L-12/ 5 | onal ' A e T -
53540 PRSI ARGl RSB o

obj ect Tiveefitadyhandfsafdtypuf ABTe§Bhpheewhmtédindelbnstl, Phase 11,

the efficacy and .safety o ange of doses of

renamzed SNt e g A wes B BUSLR BT 5768 ODIERsATde
‘é‘ﬁoﬁlgwmmf?@tléaﬁflge H)ﬁaél g&@mﬂhﬂce B?Fésﬁ@%s% ﬂMl(‘i\binlg discontinuation of

Inic rate to severe roni ¢ plraque
phempadisng e stcordateweadsof ansl PMeteHbstmdAof Sthedianeous injections of

design: .The foll ow study was a 2-V\/%§k,

AT ?@éﬁp?@% tr?aéwaaﬁﬁr}ggg@era%&mvsm PHE, Pphase 11,

pl acebRa@R IR Pk Gffedting® 1 00ABbdy &t ol QFBAC(B(S%% ahd 4P ASI score >12
centres 1n the United States (16 sites) and Canada (8

sweres)igibiabor 8iid 12 Aldebt doubddablind, placebo-contbated spalyPRatignts were
I Lé i S. a Eou[;ra nmonocl onal antibody with genetically
dAgiomizred BE‘BIagﬂ%nt arity- deternining regions that

have hjamoahkiABT874 eVerl/ Rehdr bwebR/(€3v R0 13 N t

protein. Patrents 105 2008/ 088823

PCT/ U008/ 200088 AB w87 deserrddMk 8ed in a 1:1:1:1:1:1

ratio ecei f. 6 treat : 200 ng of ABT-874,
1 doseﬁ)g%d’o\'/\rélglé\ﬁ%r%zgﬁv% Vg(ke%rqe‘?%% mg of ABT-874 every
ot her #EX0-rhgVBTR04 3% forkRkks( 100 ng eow); 200 ng of
ABT-874 weekly for the first 4 weeks (200 ng x 4);

200 myP)A00ABE AdYh-84b &V ere Wk orBeKks: 200 g eow); 200

ng of = weekly for 5 12 weeks (200 ng weekly);
or pl a@gg%c.%%é'fter week 12, all patients who achi eved

at | eafhe prim@y%ndedine tviaoa >PASpEDrdaspaiss aaMeakdiddPatients who met
severity index (PASI, 7 re nse, conti nued int a .

365 REEIE LIRS Col5et 30 W5k PUDTCUE e ase. Ereatfhent with
Eﬁ?%{sﬁ}gg :wcﬁg%tiécgﬂﬁﬁle\ﬁeﬁrﬁi %a#%nbé%r@ nhikeR BPankad I(gss of response (a

agnosi s of 10 psoriasis for at |east
ndaetdase {ndA BY store dnypfimsaturiegtthd H¢-eveek éalleamtp period, to <PASI 50).

confirmatio di agnosi s t.hr.oygh i cal
SRRSO REST 1EPGIRE SBs Butibisry HioRe MstB 24, e

psori agitstal f 1808satlefBEhrolledDF0 HiSeabR bfth eB selife Bhargrtérilics were
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Table 1: 24-Week Efficacy of ABT-874
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Patients were well balanced across treatment groups with respect to demographic
characteristics and disease activity (table 1). Patients were predominantly male (74.4%)

and white (92.2%). Mean BSA involvement was 25% and mean PASI score was 18.8.

B. Efficacy: The percentage of patients achieving the primary endpoint of PASI
75 response at week 12 was statistically significantly greater (p<0.001) in all of the
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Nespapse Ry week 18200 mg x 1: 76.7%, 23 of 30 100 mg eow: 100 0%, 30 of 30; 200
mg x 4: 96.7%, 29 of 30; 200 mg eow: 96.7%, 29 of 30; 200 mg weekly: 100.0%, 30 of
30; placebo: 16.7%, S of 30; p<0.001 for each comparison with placebo). The
percentage of patients achieving at least a PASI 90 response at week 12 was statistically
significantly greater (p<0.001) in all but 1 (200 mg x 1) of the ABT-874 treatment
groups when compared with placebo, as follows: 200 mg x 1: 16.7%, 5 of 30; 100 mg
eow: 53.3%, 16 of 30; 200 mg x 4: 63.3%, 19 of 30; 200 mg eow: 76.6%, 23 of 30; 200
mg weekly: 53.3%, 16 of 30; and placebo: 0%, 0 of 30. In addition, by week 12,
significantly more (p<0.001) patients in all ABT-874 treatment groups had attained a
clear or minimal PGA rating compared with patients in the placebo group, as follows:
200 mg x 1: 50.0%, 15 of 30; 100 mg eow: 83.3%, 25 of 30; 200 mg x 4: 73.3%, 22 of
30; 200 mg eow: 86.7%, 26 of 30; 200 mg weekly: 86.7%, 26 of 30; versus placebo:
3.3%, 1 of 30.

The percentage of patients achieving the primary endpoint of PASI 100 response
at week 12 was statistically significantly greater (p<0.001) in the following ABT-874
treatment groups (200 mg eow: 46.7%, 14 of 30; 200 mg weekly: 36.7%, 11 of 30)
compared with placebo (0%, 0 of 30).

Response to ABT-874 was rapid. The mean percentage improvement in PASI
scores from baseline increased over time for all ABT-874 treatment groups (Figure 3)

and were statistically significantly greater for each ABT-874 treatment group compared
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C. Safety: ABT-874 therapy was generally well tolerated (table 2). One (0.7%)
5 patient treated with ABT-874 discontinued the study owing to a localised skin
discoloration; 2 (6.7%) patients treated with placebo discontinued the study, 1 for
psoriatic arthropathy and 1 for ovarian cancer. Two (1.1%) patients experienced serious
adverse effects (AEs); 1 placebo-treated patient was diagnosed with ovarian cancer on
day 37, and 1 ABT-874—treated patient (200 mg x 1) was diagnosed with

10 costochondritis on day 10. No patients experienced myocardial or cerebral infarctions,
and there were no deaths.

Patients receiving any dose of ABT-874 were significantly (p=0.033) more
likely than patients receiving placebo to experience an AE at least possibly related to
study drug (ABT-874: 36.0%, 54 of 150; placebo: 10.0%, 3 of 30; table 2); most of

15 these AEs were related to the injection site (injection-site reaction, erythema, pruritus, or
irritation).

Most AEs were mild (mild AEs occurred in 46.0% [69 of 150] of ABT-874-
treated patients and 30.0% [9 of 30] placebo-treated patients). The most common AE
was injection-site reaction, occurring in 16.7% (25 of 150) of patients treated with any

20 dose of ABT-874 (no reported injection-site reactions for placebo-treated patients;
p=0.028; table 3). There were no statistically significant differences between the
incidences of other AEs in the ABT-874—treated patients compared with placebo-treated
patients. The next most frequently reported AEs were nasopharyngitis and upper
respiratory tract infection.

25 Infectious AEs were reported by 32.8% (59 of 180) of all patients (placebo:
23.3%, 7 of 30; all ABT-874—treated patients: 34.7%, 52 of 150). The most common
infectious AEs reported for any ABT-874 treatment group were nasopharyngitis (12.0%,
18 of 150), upper respiratory tract infection (10.7%, 16 of 150), and bronchitis and viral
infection (both 2.7%, 4 of 150). No serious infectious AEs were reported.

30 Two patients reported malignancies during the study. One placebo-treated
patient was diagnosed with ovarian cancer, which was ongoing as of day 129. One

ABT-874—treated patient (200 mg x 4) was diagnosed with a non-melanoma skin cancer
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There were no clinically significant hematology, chemistry (including blood

glucose concentrations), or vital sign changes compared with placebo.
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pl acebo-controlled trial described in this Exanple
denonstrated statistically and clinically significant
efficacy of ABT-874 5 in the treatnment of noderate to
severe chronic plaque psoriasis. Wth the exception of
the ABT-874 200 ng x 1 treatnent group, 90% or nore of
patients in all ABT-874 treatnent groups achieved

PASI 75 or greater by week 12, conpaned with 3. 3% of
pl acebo-treated patients. Even in the group that
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10 addition, alnost 100% of patients treated with
ABT- 874 reached PASI 50 or greater, which is

wa@omsiogsseed to be a clinically significant i npPCI/ERENE/000564

10

15

20

25

30

(Carlin CS, Feldman SR, Krueger JG Menter A, Krueger

GG JAm Acad Dermatol 2004; 50: 859-66) by week 12.

The results for other secondary endpoints, such as

Rasl 9 of clear or mninmal, were consistent

V\nﬂf'h aﬁ%’@g%gb@ﬁt ed the primary efficacy analysis. 15

F?Elmgmasellt muAREn B¢ Aandenised) IddublStlﬂmldsplachIol-qontrolled trial described
ni fican epar at i gn bet ace

a
AB hig Fxampledegpnsyete ﬁfaéls% Q&L%a@éf"gg}‘ icant gfhigacy of ABT-874
ﬁrthé (SRR f REIL AR LGOS QM@ %e 'pEbrPa%ﬁl Vﬁ?rpfh%%xceptlon of
| mprovenent was sust al ne for duration of
tthe ABT-874 2@ sy X drreptbéng gtaipi ﬁO%h)e kB oSf»’zﬂtlezmﬂmmgl A&BT-874

B gohns aghiched PASLYS.8F Breatef By VAFK v cineatd it 3 3% of

tﬂl%b@ﬂreﬁﬁ:ﬁ';ﬁﬂ&ﬁs VE\Ve% i itNEbLE ﬂ[htt k‘ééeméﬂ %nly’ kabse dfQtudy drug (200
experi ence an AE at |east possibly related to study

dnﬂg Droswrjaity (663%) wé patidnty keeshachieved atdeast P d S Aggsweek 12. In

L T e

a\ﬂhlch RCEoRERIS A0 Do aQflinfR31y Sikhifasadt @iprb%?ﬁ@ﬁ%@ﬁirlm CS, Feldman SR,
i nci dence of AEs. O note, there were no 25 n%ocardl

dﬁrt@éwelﬁr AMenter Ar KruegpeGo rrirhdratgPerraipla(: 80ebnds00) by week
I ent |
18 R BRSPS PO of clear o
rrﬁpﬁmhle tverend @B istemtl svivhEs dwapportealahe hamyngé fficscy armmmr
respiratory tract |nfect|on, ronchjtis, nd vi ral

| nf oct ReRONSErErAS Tl 4 e reRi Susticalfy sighi st sqparation between
n;gF&'BB eghd RBTL g‘ﬁt—@r‘éﬁ@g pggergg oddbi@d ta§ by addvedNEF the mean

I gnancies di agnose uring the study, ovarian
qmnmtagwampmb\agwosadPASI scopdsaberovemedttvend spsthined tfor thad2-week

ski n cancer dj in a
AT R B SR P eiton B BT e oy Re 3 and209 g 4
SddsReddgBupd). 118 WO 2008/ 088823 PCT/ US2008/ 000564 I n
summary, ABT-874 denonstrated statistically and

clini cABffy87§1 waf Weld doleratpdnand mostahEs weretmidat AshauegbfABT-874—
18 chroni c

ge@ltqdééai%grvl\#s were S\%gga L8 t (r)r{oz?e }ég%y é%expoerlgl(céo alu}agﬁgt least possibly

N@la‘fﬁd&ﬁ%ﬂﬁi@ d?flg,Rﬁ&i@lﬂﬂfés&\NeFé fnfeRtibnl Elhé‘—rﬂuﬁdmllé-(-lﬂgaémﬂﬁsne
Monocl onal = Anti body, ABT-874, in the Treatnent of

NS eRsiont @rytf@nsep@néuwloaefmléatm@a;rﬂ&sq WasTPQ AR ETH RESPCIHGN between an

o A b L B o e v

phasardidhe dambeaitmfaectm‘nst he follow ng exanple was to
anal yze mai ntenance of responfse follaq

di sconkmRwaRIPYIA-Teletefir VERIS AEH9 RATH U ‘Pﬁée%é fr patiens receiving anti-

S Y S S R o s,

swpper eespiratgryetrds infection, bronchitis, and viral infection. There were no serious
infectious AEs reported for the duration of this trial. Of the 2 malignancies diagnosed
during the study, ovarian cancer was diagnosed in a placebo-treated patient, and non-
melanoma skin cancer was diagnosed in an ABT-874—treated patient who had a history

of a benign skin growth.
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Adults with Ps affecting >10% body surface area (BSA)
and a PASI score ?12 were eligible for this 12-week,

waloaoblogssks i nd, pl acebo-controll ed study. Pati ePCBHUSEOE000564

10

20

25

30

random zed to 1 of 6 arnms: 15 1) 100-ng ABT-874 every
ot her week (eow) for 12 wks; 2) one 200-ng ABT-874
dose aln swmnoary3ABIo¥l4demstrated Sbﬁf\fllé‘i“';ﬂ“\m@nfi GHnigaljy significant

i‘t}eélrgp p %(%ﬁ? a:[%Zr\%(oq%\ﬁ’tlgrﬁg %&é%&iratg)t% 3&%&%}%&% I?gaq;{/‘le psoriasis,

ed?iﬂlpoasrht/emaﬁerateéPASI 75 response at Wek 12. Patients
who nmet the primary endpoint entered a 36-week
bl i nded/ retreat ment phase. Treatnment with study drug

Vﬁarﬂb M R Han &G N&hbﬁ%énﬁ%@g@ﬁ&e t&ﬁ?ﬁi llqurﬂ-aéﬂlonoclonal

score at various times during the OW- up
pAhtnbddy,lART&&imngl tlﬁASI[ reSGnerRASIMﬁ'ﬁethoF&SlerQBlaﬁ&e Psoriasis

respon Mai nte ce res onse
! hr DugRmRBR ARy 8] ABH-L Kb ERPramed B Y-l e 1L
' r'anmﬁi}eélwﬁtrcﬁﬁea%hl%d%%@aé RlloSLh dp?ﬁhéé@f The ébj&dl@erofthe

bet ween arns (nmean val ues presented except % nal e
afplpwireg W@q wig 8o anal yze madtepame of despansedinllowi gscontmuation of

@F‘@Bﬁ?jgfj 25560/ %%&é@ccifﬁgg 'gﬁtgﬁevﬁe u\gé‘rzog SLtll?c%taneous injections of
SABILS14 inqhd HeadRhehi BMhbdFaBLd }z’e\@f@fﬂb@ue P$) each of the
5 ABT-874 arns vs. placebo (Table 4). At \Week 24,

subst afdilsg with rPé @ffp@ig@sz % pagy SW@Oﬁ@sq@d.E@é’r)@m@ RAT%I score 212
i
B SBT3 L e RS R 38 RS were

%Sﬂom?z%dlt(egspoadahs, in the actlve treat nments arns had
al so mai ntai ned at | east a PASI score of 1 9 WO

2008/ 088EE3mpR USZ668rootmAveekbaay) 1p5 120KSiel | as a
PASI e)o(gal{ S Rtm >l3§§t 89@d(>§rea£ll\9k@ and Figures 4A-C).
0

The cent age patients mainfaining a PASI 75
r esponS)ez(meg ABT7deverygvi Fe 24ksyeek period is

depicted in Fi D. 5. Tabl 4: 24-\Wek Efficacy of
ABT- 872) m e%%ﬁ%gﬂcﬁf’wl\ﬁﬁf ﬁ?é‘ﬁ‘énce of Mai nt enance of
>PAS| 50 Gt AR P- 87&'%5& aﬁkf&%sw%r at Response:
Response: ReSponse: i’ 24 vs. VWK 12 Wk 24 vs. WK

12 VW @¥plaseboVk 12 100 ny eow for 93% 71% 60% 33% 12
0
wks ZOQhengr‘imgpyee d%%lent (\Szv%sﬁa >%%§I%% response at Week 12. Patients who met

the primary endpoint entered a 36-week blinded/retreatment phase. Treatment with
study drug was discontinued, and patients were monitored for PASI score at various
times during the 36-week follow-up period, including PASI 50, PASI 75 and PASI 90
responses. Maintenance of PASI response was evaluated through Week 24.

A total of 180 patients enrolled, 30 in each arm. Baseline characteristics were
similar between arms (mean values presented except % male): age, 46 years, 74% male;
21 years duration of Ps; PASI=19; and 25% BSA affected.

At Week 12, the percentages of patients with >PASI 75 were statistically
significantly greater in each of the 5 ABT-874 arms vs. placebo (Table 4). At Week 24,
substantial percentages of PASI 75 responders in the active treatments arms had
maintained at least a PASI score of >PASI 50. Further, substantial percentages of PASI

75 responders in the active treatments arms had also maintained at least a PASI score of
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200-ng every wk 90% 82% 60% 23%

for 93% 89%

W@ 3MsHTHR3 f or

pl acebo, NRI.

nore efficacious than pl acebo

73% 53%
12 wks Pl ac
In concl us

ebo 3% -
i on,
in the

7% 7%

for 4 wks 200-ng eow
12 wks 200-ng every wk 90% 85%
* p<0. POL/USBH08/000564
ABT- 874 vvas si gni fi cant Iy

TDOABELD 2 drelaper AR s5ane PP ASTSOHAble diangar Bst 44cS)- The

Ofecfhithec thleh S SRONGR R IBAY) 74 BRfoolot3PARS BuRthe The 24 week

f pdrlodvi dgpicied éO Ridun¢idbDi on of active therapy.
EQUI VALENTS 15 Those skilled in the art wll

recogni ze, or be able to ascertain using no nore than

" PuE e 28 XRERL FRALLA) LPARTIBAY equi val ents (o the

S [ nvention_ described

herein. Such |equivalentg are intended| to be

enconpassed hy the follagwing clainms.| 120 WO

2008/ 088823 RCT/ US2008/ JQa5i6#nanct éf M| Maingnamaelpdd [oflaintenance of
Ireating psorliasis in a|sths260 conpr|zPAY HBhe st gpsPASIN0
of . (i) sel ectPiasg7hatsubljResponsdio i s suRésppisag f r onp Response:
chroni c psorijaBk$? and 5 Wk} vadvik rd st Wki2dgst WktlRe| Wk 24 vs. Wk 12
S Uiy RE bovarbrantazbgxdy, or [amed gen- bi ndi pep%porti on 33%

I heweof ,  whilch is capabl e of bi ndi ng to an epitope of
he—p40—Ssybtt H-—- e-or—H=28;5, thereby )
t?@a’ﬁ%’r?@eg?ﬁgcm 5 psor i asﬁsg%n the sub %3c/t 2. The |7

net hod of clgim1, wherein said subject has had a

C200aing avergivag 908i*s 10 af82psori asi s fpé0%t | east 6| 23%
mMonttkeéks 3. The nethod of| claim1, vvherei n sai d subj ect
has_had-stabhe plaque—pgsoriasisfor least—2 >
hefirmg o fora | 9% et hod ofo%t eat i ng pso?%\sn sina|>3%
:b%}vlé%t conprlising the steps of- (i) selecting a

5200- 86 Evarh QK Flamogrot had ags%)ndltl on sekweted fromfsms
gf&mpwkgonm gting of previous exposure to systemc| or

bi ol ogic antil-11- 12 therapy: nonplaghe psoriasist

Plagsibbi ty t o |d%cont i nug +opi cal psor| &% s therapi &
atp40a@s tvs.plaseiek BIRbef ore treatnment; ultraviolet B

| i ght phot ot herapy at
psoral en 20 ultraviol et-Iight phototherapy at

| eas

| east 2 weeks before treatnent;

t 4

weeks Beficfustdre AHTESY4 way SigfificanilflodPéfiRaéibus than placebo in the
treatment of moderate to severe plaque Ps. Substantial percentages of PASI 75

responders maintained a response of > PASI 50, > PASI 75, and > PASI 90 at Week

24, following discontinuation of active therapy.

EQUIVALENTS

Those skilled in the art will recognize, or be able to ascertain using no more than

routine experimentation, many equivalents to the specific embodiments of the invention

described herein. Such equivalents are intended to be encompassed by the following

claims.
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| east 4 weeks before treatnent; biologic therapies at
| east 12 weeks before treatnent; required intake of

W@e@kB/088823 nj ect abl e corticosteroids during treRCTERL008/000564

10

20

25

30

35

an exacerbation of asthma requiring hospitalization
in the 10 years prior to screening; an infection or
rCeaIMsictors for severe infection; a history of

mal i gnanci es ot her than successfully treated 25 basal
cell carcinoma; and a history of mgjor inmunol ogic
react i Amétboanf tréatingrpsgtiadivin asubjeco nerapmsing thegeeps of and

(i) aﬁf‘%@ cgfng sﬂg+ Epwflgfsr]s%lﬁ%hﬁgtfro&ﬂcl?r%fcgﬁg%am and

anti ge ereo capabl e
bi ndi ngl)tadrrams@png @p@e@ﬂbjﬁhteanmmbg@bmaﬂtlgﬁn lpledmg;pomon thereof,

a@ﬁ/cﬁrls cl:ei-pagl%’of bﬁrﬂﬁﬁ?@’aﬁ épﬁt@%b Bﬂtﬂéﬁﬂ@'sﬂﬁhrﬁt b M®and/or IL-23;

su Ject . reat soriasis in a
subj ecthe ﬁag{‘%}@h@ﬂ’é REPEAS ’(9ft ‘%’ del ecting a
subj ect who has not had VaCCI nation W|th alive viral

agent t h' oq”c (Nhe}el gal egrﬂ ”%aﬁ‘a ci Hl%al diagnosis
h Fas PR

subjec |gen
tmbmeuﬁ$sﬁﬁﬁukhmdhnmsﬂmapable of blndlng to an epltope
of the p40 subunit of I1L-12 and/or IL 23; thereby
treating psoriasis in the subject. A net hod of

treatidg psdhf methodiof caimyb J‘@t@fe”é éﬁﬁrs}lélleﬁtd’aﬁ thad seblssplaque
O soriadiz TorWPIZROBARAAR23 PCT/ US2008/ 000564 (i)

adm ni stering an anti body, or antigen-binding portion
thereof, which is capable of binding to an epitope of
t he p48. subunmethod of tredtihgapsdtiagis inla Adjdod colnprisiup flecdteps of:

S Lo I
g: b?,” ][TEEI e:lé)crdn%nor elctc' }%R%gl?sté gt% d% c%l'l{h?l'oﬁ%!ellegteg fré)n% the i€ group
t érnsigtiogipl premiius ek pepued toasyptanmcamebmb@msmladé thﬁrapy, nonplaque

s%?l' Fl@ hash ?c%ﬁbﬁ% ggztal 15§%§1a§1|§ %ét‘:ﬁﬁ@sr atlléa{'ﬂ b wRbks before

seru
oveqﬁ@pﬁtapltraé/@rlﬁnﬁ élgbtaahqtﬁth@a%a&lphslége ‘?‘f%s Ga%éf‘r tergqtmept psoralen-
Oultrﬁ?lrol'?Jhghﬁﬁl@cﬁbﬂheﬁpQ RO FRSIOKIVBEkS DeFire trieABFent td?@tehlﬁkpﬂferaples at
mt of n
clsies ek Dol lreatgindt. tneis i gt o S L s B PefSR treatment;

( requi,ted:lnﬁai@rdf iomalion gnjactablaicetticastermidodurtrigararhengpaty exagerbation of
[ t:

LA PooY Rp R0 i A (0} rorsd el 301 mf%?“(’“ or risk

r fagtorrs for sevede infeqtisa; abrséqréwrrtaﬂlga@w@ qiesrthamssuscessiul iydreated

\A%egbﬁé‘etll cafcindilg, 4HRLNAGAS oBRYjoPREMBh0IBERI rBRctibn&o an

rein the antibody, or antigen- 15 brnding portion
t WapRegglobuinfargontaibiag @ge; ekl y. 8. The method of
any Onﬁl)QiHrrﬁhlateﬁﬁglo fhe subjREEin aritibod Ardriannghh- bmdmg portion thereof,

éwﬂsg E:apa'bﬂ: of%%cpmg %0 a?nneptl o%g% IHe p4%) gum?o? f and/or IL-23;

thereby treating psoriasis in the subject.

5. A method of treating psoriasis in a subject comprising the steps of:

(i) selecting a subject who has not had vaccination with a live viral agent within
1 month; and

(i1) administering to the subject an antibody, or antigen-binding portion thereof,
which is capable of binding to an epitope of the p40 subunit of IL-12 and/or IL-23;

thereby treating psoriasis in the subject.

6. A method of treating psoriasis in a subject comprising the steps of:
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20 9. The nethod of any one of clainms 1-6, wherein the
anti body, or antigen- binding portion thereof, is
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of any one of clains 1-6, wherein the antibody, or
antigen- binding portion thereof, is admnistered in a

dlos.e afi) a%@iuf/\s;]elmg aﬂi!}tnrt]i35d)ltl>.r aﬁ'g@nnlﬁh&i(ﬁgtp_@ﬁimefw@_»ﬂﬁch is

Cl al = D,.. ereln. e AL | Qr en, .
SPel of bRuniE PieBitons af P mA0 Kbyl of Bt R dL 1L e subject,
of t he(ip4Bositdrirg the wikgacttfhea clpriCaluhgmifitart sbaurad laboratory result
s fecfdtrat il oubkongstie of dpdcae (RaTHR06: ShnfA8raRlfninase >s
biimet thg uppertlinait of hemenls seris tetabibribinp 3 inegitheuprsT dift of normal;
:Q:'rﬁr{é) @Feaﬁﬁin%g? AL S QPB%r?lidm 8Pndil; d?é_%ﬁin%%@ﬁbﬂokhfase >5 times

e

bound tq a p_ 19 subuni C1L-23. 13. e hod o

athy upp Lignit of nermal;thegog)phip éﬁrﬁlhévlam lvle%gcﬁ} gunt 2 < 10°L; and
aislaﬂeg;eeourﬁ&7bimpb9r[g portion thereof, is capable of

bi ndi ng..t o the epitqgpe .of the pd0 subunit when the. :
040" UGB ECTnEE RS TAiRpRR LY. e ES b g portion
viherof, v a pdifj ecttib wii¢h ihs chioicaldy signdicapt ab@osndUabdratofy result is
I&e-t%% .122 WD 2008/ 088823 PCT/ US2008/ 000564 14. The

met oo?’of any one of clainms 1-3, wherein the chronic

psor i abErsby sreating peorigasisimggesupiseri asis. 5 15. The

nmet hod of any one of clains 4-6, wherein the psoriasis

is chronic soriasis. 16. The methad of claim 15, )
wherei fi t heTehmSHd 928y P8 P clﬁgnfcﬂ-% wﬁerem @aa@tlbody, or antigen-
psiading pofionltBertdf, ifadminivdetedbivigeRBL i Ng psoriasis in a

subj ect conprising adnministering to the subject an

anti body, or antigen-binding portion thereof, which is
capabl & of Bhaoietipd df@nmonepf tlojpes bb, wherepuihe sntbedyt or antigen-

Obinting borfA Ao, &3 AdniniGteWRaRe subl ect maintal s

t a response for an extended peri od
following initial adm nistration of the 15 anti body,

or antg gen- PhoietHddRAhy @fe bheaReS 1-6! WaERRYtht a8@bAdYY or antigen-
psoriasis.in the sugd ect . 3.8. ghe Ogebho%@f claim17,
wpiadige RoFtian tasieah A piRisIgad 2 dose W ABPUANGPE 12

weeks. 20 19. The nethod of claim 17, wherein the ,
anti body, or, antj.aen-hi ndi n rtion eef . . .
adm ni g(%/'er eﬁh%mﬁ‘g’% Of anyghe %ﬁcelgﬁrne% L'gdw?)lgr%c{:q tglle r%nﬁgo,dy’ or antigen
whiediag potthom therepf asigdmimisternd irgedodsiafdbagt 100ang.i on

thereof, is adm nistered weekly.

11.  The method of any one of claims 1-6, wherein the antibody, or antigen-
binding portion thereof, is capable of binding to the epitope of the p40 subunit when the
p40 subunit is bound to the p35 subunit of IL-12.

12. The method of any one of claims 1-6, wherein the antibody, or antigen-
binding portion thereof, is capable of binding to the epitope of the p40 subunit when the
p40 subunit is bound to a p19 subunit of IL-23.

13. The method of any one of claims 1-6, wherein the antibody, or antigen-
binding portion thereof, is capable of binding to the epitope of the p40 subunit when the
p40 subunit is bound to the p35 subunit of IL-12 and when the p40 subunit is bound to a
p19 subunit of IL-23.

122



25 21. The method of claim 17, wherein the antibody is
adm nistered in a single dose. 22. The nethod of
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portion thereof, is admnistered in a dose of about

200 ng. 23. The nethod of claim 17, wherein the

anti body, or antigen-binding portion thereof, is

adm ni sf er egy | : : ocic
ret hod 5t ot Reod ¥ RP bnoBPHhinkCE T Hnerdh G ok proriass i
pdesniaplague pdattisidO 2008/ 088823 PCT/ US2008/ 000564  25.

A nmethod of treating psoriasis in a subject conprising

adm nistering to the subject an anti body, or

ant i geqs bi nglj t ; UChbei ; i
e I S e e
apsofiasis.| L- 23 to the subject, wherein the subject

mai ntains a clear or mniml PGA rating for an

extended period following initial 5 adm nistration of

the antd bodyhe RletiRAIFERMMDISNAhB& il MetdhPdhié P&IrREfs is chronic plaque
thereby treating psoriasis in the subject. 26. The
nesohiesls.of cl ai m 25, wherein the extended period is at

| east about 12 weeks. 10 27. The nethod of claim 25,
wherein the anti body, or antigen-binding portion

thereofy 1 saafethbl ot GERMHHREKS M a dibjecl BEMPREIALHdtnistering to
cl ai m25, wherein the,ang gl indin

) i.body, or a n- 15, . ..
5 EHRICtioRENEBPAY o8 ABgRPRiBdiak BaigsdRPiFOL, SeCi s gapabIe of binding
n@tdnapitepe 6f ik H18 SubuMiesfalnl 2 &ifl/@TLFINEyherdh the subject maintains at
S BnaB P R 8% AT B BBy o
t dmibady,i dvadiigembindmigi ppetmerbihactiofgherpby treatmg proriesi$ in the subject.
adm ni stered in a dose of about 200 ng. 31. The nethod
of claim 25, wherein the antibody, or antigen-binding

porti oh8-t helThomethod ofghaimi It ahersin theextrnged perieghisat Ieast about 12
1Q0.p3g. 25 32. The nethod of claim 25, wherein the

psoriasis is chronic psoriasis. 33. A nethod of

treating psoriasis in a subject conprising

adm ni 89.er i Mhe hethodrof cidinpj 167G tvhareimtiiel danoidydy, @r antigen-binding

ant i.gen-bi ndi n orti .theneof, which is capable of
bﬁ’%ﬁgﬂﬂ’er ,11589Qﬁm | fet%o%bvé’e%?l$'t he p40 subunit of IL-12
and/or 1L-23 to the subject, wherein the subject

exhi bi 4 anThgp{eﬁ‘\\fﬁ RN, 1S Wherddy %@%‘tﬁbo@y,‘@?‘ﬁkﬁgen-binding
followmng initial admnistration o
portion thereof, is administered weekly.

21. The method of claim 17, wherein the antibody is administered in a single

dose.

22. The method of claim 17, wherein the antibody, or antigen-binding
portion thereof, is administered in a dose of about 200 mg.

23. The method of claim 17, wherein the antibody, or antigen-binding

portion thereof, is administered in a dose of about 100 mg.

24. The method of claim 17, wherein the psoriasis is chronic psoriasis.
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thereby treating psoriasis in the subject. 34. The
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i nproved PASI 35 score by about 4 weeks follow ng
initial admnistration of the antibody, or antigen
bi ndi ngs. por Aimethbdef eedtinglp24ridd3 RAGORbRBBEABprising administering to

PCT/ US2008/ 00564 35...The . hod  of i 3., ! i ..
(e RS b AR o nuger iy oy S Bafer Pt hien Ao binding
2owwsepgopodl tbaipAQ suminii el ILakPrandiatlEa23 torthe sulyjéas, wherein the subject

i i i ndi - f 26 e
TRRRBY ok A apinER POATRITIOR A LRI IR ROl R iniia
arimipistraleioithspntibedys er tiggpdinding pridiontthgreefnthegeby treating

| pokib@l irrlEispbjeéd ati on of the antibody, or antigen

bi ndi ng portion thereof. 37. The nethod of claim 33,

wherei n the anti body, or antigen-binding 10 portion

t her eal. i sThelmethositofctami@Syedkieyn thd&xtehbed peidibid abfeast about 12
c\l}vgik@ 33, wherein the antibody, or antigen-binding

po $Pon t her eof, is adm nistered weekly. 15 39. The

nmet hod of claim 33, wherein the anti body, or

antig bi nl rdel@pt o 4 b AV L 1

si ngl ?{jos e?hg%efk%ﬁeéfﬁe%wojgggg szelma%h}%nagg?b(\!/\yﬁﬁ gliqt?l&tnh@n@mg
aprrepHpreadsis adminjsigradiupedy- portion thereof, is

adm nistered in a dose of about 200 ny. 20 41. The

met hod, pf cl.ai m 33, reiql the anti bo or . -

ant i gef® bi ntﬁ%ﬁ‘eawgr‘%gaﬁ“‘t#e?vé%’fe}nﬁ@ a&ﬁﬁ‘i’qﬁ’ 9f aptigenrbinding
desgowtheadadyit adMhdnisgreddecklfhe met hod of cl ai m 33,

wherein the psoriasis is chronic psoriasis. 25 43. A

met hod of treating psoriasis in a subject conprising
adm ni 2% er i e msthodd claity) 25 whareimtheiaptbBgdy, ¢ antigen-binding

B =l adi ' whi ch is capable of
B s Cubuni ¢ of 1 L- 12

and/or 1L-23, wherein the subject nmaintains at |east

a PASI ?01.03 TES AR cfoﬁai?hrESEMﬁfbﬁi@dlepﬁ[ig@@,fo@hh@gdnnlgnding
initial, adni.nistration.o e a ody, or

-t eBin Agiarera S erterear o BRedEBE - eat i ng
psoriasis in the subject. 44. The nmethod of claim43,
wher ei f, t he i ' : . hindi
weeks. gl]5’5 4Eﬁé(fll%g% r?}&f%%fn%,éxﬁm g?etlrﬁl ﬂg%&ﬁg@g% alt]fﬁ%en binding
apartipothereody is adminjsisrasiin @idege ofhout 500 Meer eof , i s

adm ni stered biweekly. 125

32.  The method of claim 25, wherein the psoriasis is chronic psoriasis.

33. A method of treating psoriasis in a subject comprising administering to
the subject an antibody, or antigen-binding portion thereof, which is capable of binding
to an epitope of the p40 subunit of IL-12 and/or IL-23 to the subject, wherein the subject
exhibits an improved PASI score by about 8 weeks following initial administration of
the antibody, or antigen-binding portion thereof, thereby treating psoriasis in the subject.

34. The method of claim 33, wherein the subject exhibits an improved PASI

score by about 4 weeks following initial administration of the antibody, or antigen

binding portion thereof.
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met hod of claim43, wherein the antibody, or
antigen-binding 5 portion thereof, is admnistered in
a d059353f aiphelinetHdd oT8laithB3, Wlh@reﬁﬁtﬂ&%dbﬁﬁt &hibimahImproved PASI

mher psSo i S. chro A .

S toul 2Bk, BltoSind b St Sa iR aitihiod op pmtigen
aMndmg$bannngmmof 10 t he subject an antlbody, or
anti gen-bi nding portion thereof, which is capabl e of
binding to an epitope of the p40 subunit of IL-12
and/ or 36.L- 2Bhe methodiof claim 33 mjhersin theisubigrinexhibits andgproved PASI
aScBﬁ% bk ?Wﬁ?glléﬁﬁg%tlgﬁcﬁﬂﬂ?s@raﬁgﬁ bpﬂlxefaﬁhit))&g‘y BBantigen

di scoriti nuati on dntnistration of the anti or
al?iﬂij'@érhmﬂi%ﬂ“ﬁf&oﬁort ion thereof, thereby treating
psoriasis in the subj ect 15 50. A nethod of treating

psoriasis i sybj.e dm er|n

the su ?ect?%mﬁﬂﬁd (‘ﬂfﬂ“m %‘Ffegréﬂlebﬁnﬁh? 88? fpinding
t peatien theredt] 1slad1'n$nisxa4:a:dkljlwed<ﬂyb| nding to an epl tope of
the p40 subunit of 1L-12 and/or 1L-23, wherein the
subject maintains at |east a PASI 75 response for an
ext endd¥ pelhomethod afwlaig 3B sherain tgaantibpdisfor aptigen-binding

afbHibh Blcr@fi RAdREnikBR MRy, or antigen-binding
portion thereof, thereby treating psoriasis in the

subject. 51. A met hod of treating psoriasis in a

SUbJ 6039 CONPhé¢ FlettpdadEldimsI3e mheeeit the atrﬂﬂbo&y;mraﬁmganbmdmg
i.ndi nr%lpgrtl on thereof, which is

CB\‘HEBP e550 ‘usﬁ‘gmﬁfgswfg Pg® ?¥ope of the p40
subunit of I1L-12 and/or I L-23, wherein the subject

mai nt aj (?S Alrye LRAR & cFﬁﬁlﬂgg\(}{eﬁe‘ilﬁ) tliagay,%? aﬁﬁé&pﬂﬁgmg

period tol |l ow ng I'sconti nuation o mni'strati on of
t pestign thesendyis agminiptereddn atsiontiPhaPass P-P@ 81t her eof ,
thereby treating psori aS| s in the subject. 30 52 The

met hod of any one of c wherein the .. C
ext enddl pedPo&S l?da‘tfca}‘ "‘3’5 t}fzar\}ég%%.or@gt}geﬁ]%mdmg

NBériof tidfredNiy aditniskred iaiardosd 6f Sbalt 100ergei n t he

antibody is admnistered for at |east about 12 weeks.

35 54. The nethod of any one of clains 49-51, wherein

the an#2.bod{he orethasmficirsm- 13, ndierain fisrpsoniasis keqhsatic psagiasis.
adm ni stered bi weekly. 126 WO 2008/ 088823

PCT/ US2008/ 000564 55. The net hod of any one of cla

49-5 1° 43 \vhePAeinpthed ef gﬁqtpmrlagﬁ in a subject comprising admmlstermg to

the subject an antibody, or antigen-binding portion thereof, which is capable of binding
to an epitope of the p40 subunit of IL-12 and/or IL-23, wherein the subject maintains at
least a PASI 100 response for an extended period following initial administration of the

antibody, or antigen-binding portion thereof, thereby treating psoriasis in the subject.

44, The method of claim 43, wherein the extended period is at least about 12

weeks.

45.  The method of claim 43, wherein the antibody, or antigen-binding
portion thereof, is administered biweekly.
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thereof, is admnistered in a single dose. 57. The
met hod of any one of clainms 49-5 1, wherein the
anti boghy/, OThe @ethHogd&Tchiimdi3N@hprRir the@antibeédysof antigen-binding

adm.ni stered in a.dose of,about 200 ng. 10 58. The
TGS i SEeg ekl 45. 5 1, wher ei n the
anti body, or antigen-binding portion thereof, is

adm ni gf er ' b : - et
of any bne ot Rl il QY Ahrehthe Tini, of HAUATRiRting
ciraen therqed,ap pdministered 180 doge efeablesti2Q} mgr eat i ng
psoriasis in a subject conprising adm nistering an

anti bogy di Tﬁ&&%ﬂmﬁg}gicmﬁl 4'39Wgreir{-ﬂll%sé‘lri]&mi@'Eﬁfbnliéﬁps%giasis.

to the subject on a biweekly dosing reginen, suc
that psoriasis is treated. 127

49. A method of treating psoriasis in a subject comprising administering to
the subject an antibody, or antigen-binding portion thereof, which is capable of binding
to an epitope of the p40 subunit of IL-12 and/or IL-23, wherein the subject maintains at
least a PASI 50 response for an extended period following discontinuation of
administration of the antibody, or antigen-binding portion thereof, thereby treating

psoriasis in the subject.

50. A method of treating psoriasis in a subject comprising administering to
the subject an antibody, or antigen-binding portion thereof, which is capable of binding
to an epitope of the p40 subunit of IL-12 and/or IL-23, wherein the subject maintains at
least a PASI 75 response for an extended period following discontinuation of
administration of the antibody, or antigen-binding portion thereof, thereby treating

psoriasis in the subject.

51. A method of treating psoriasis in a subject comprising administering to
the subject an antibody, or antigen-binding portion thereof, which is capable of binding
to an epitope of the p40 subunit of IL-12 and/or IL-23, wherein the subject maintains at
least a PASI 90 response for an extended period following discontinuation of
administration of the antibody, or antigen-binding portion thereof, thereby treating

psoriasis in the subject.

52. The method of any one of claims 49-51, wherein the extended period is at

least about 12 weeks.

53. The method of any one of claims 49-51, wherein the antibody 1s

administered for at least about 12 weeks.

54. The method of any one of claims 49-51, wherein the antibody, or

antigen-binding portion thereof, is administered biweekly.
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55.  The method of any one of claims 49-51, wherein the antibody, or

antigen-binding portion thereof, is administered weekly.

56. The method of any one of claims 49-51, wherein the antibody, or
5 antigen-binding portion thereof, is administered in a single dose.

57.  The method of any one of claims 49-51, wherein the antibody, or
antigen-binding portion thereof, is administered in a dose of about 200 mg.

10 58. The method of any one of claims 49-51, wherein the antibody, or
antigen-binding portion thereof, is administered in a dose of about 100 mg.

59.  The method of any one of claims 49-51, wherein the psoriasis is chronic
psoriasis.
15
60. A method of treating psoriasis in a subject comprising administering an

antibody directed against human [L-12 and human IL-23 to the subject on a biweekly

dosing regimen, such that psoriasis is treated.
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