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WD 2009/ 043933 PCT/ EP2008/ 063289 5 | mmunogl obul i ns
Field of the Invention The present invention rel ates

WO 2009404398 n bi ndi ng proteins, particularly ankCTBP1088063289
that bind to interleukin 23 (1L-23) and neutralise the
activity thereof, 10 pol ynucl eoti des encodi ng such

anti gen binding proteins, phar n%c utical fornul ations
contai ning said anti geﬂﬂﬁﬂﬁlﬁ—‘u@—ﬁ&éei ns and to the

use of such antigen binding proteins in the treatnent
and/ or prophyl axis of diseases associated wth

Fiaeld jofthatnventiemch as Rheurmtmd Arthritis (RA) O her
aspeg¢ts, objects and ta t.he

venhE Bredh B B R AR HiniG BB barticularly
aﬁﬁ@cﬁfesptha(?'blrﬁ?id)merl%@mkgz:g’ (IIICQCS)faridTﬁ?edth{S@tth@ @ct.v.ty thereof,
Interleukin-23 (I1L-23) is a nenber of the [L-12

palneelsalides pRCQING ﬁu% aptigerRindincapipteinsi Rharsnacestigalo

fo“rﬁﬁiléliomgﬂ tPzaiiw'r?‘] ok que é)é)q Wg{bdﬁ) olrﬁlég’agaggﬁ Q%% f such

anfgemﬂfﬂlnanr@ prbﬁeln@i‘rt thertregattnentandloripsoptyiaxie of dlslelaséQ
previous studies that denonstrated |Ll-12

a?%Qﬁﬁt?GéN'ih_meQWWtf%‘r sugh @p dthesimatold AeBritg dRA 83@@&%“3
o%ﬂ%@fs é‘?c%&\t/z?]rﬂ %‘?ﬁ ?%fg% n@%@@ﬁ‘ﬁﬁvﬁﬂ d_}{l\énllargdo'rﬁé/ apBarent from the

rtner wt
desktiptioartdlowlL- 12 fam |y menber consisting of a p28
subunit that partners with the Epstein-Barr
virus-induced nolecules 3 (EBI3) has been designated

Béc@g[roﬁﬁdaﬂﬂweeinv@htuohmmty 16.6 (2002): 779-90).
€ | nnate abl y to distinguish different classes of
pat hogens (via 30 recognltlon of conserved nol ecul ar
(R .
o ovlT e eI 2308 4 st BRER A2k o B RE yigrine

fatrﬁlg asthpbhtaths thegRoNGRih awhithes 86mesdn wlILm@rionﬁtZIprand apl9
expansi on of antigen-specific T and cells

Cf&@/‘ﬂdmlﬁfé§ yniqge to ILL2§3 llrld i @-fzexermd@a@&@fjpw aaﬁﬂhsg@ﬁtner p35
S, I (APC) in response to a variety of
WH[C% § d;tgafrbglll'key regul atory nol ecul es that 35 shape
t hesAsweBpmewms stibeies ematrddmavstrated 11MI2p88 neduifesf LAH2P40 for

Sé&@i&? gg‘g"\/g %{r%a%n'fnfvt%%@%ﬁhébﬁﬁrﬁggg gf pﬂré lélseﬁg néﬁgg 52P: ahility to
oMEOR B393R RN ERRAON 05370 ATBREI 92k e

that cou Into”two subgroups
caslistaglofTdn P8 Isabedit thpdpariners witb Kine Espstmte;Bamr wdm:—'mdiuced

R 84 LB e oA PG R L TGN e B4 b IFMEHB L 16.6
(20%2): 779-90).

The innate ability to distinguish different classes of pathogens (via
recognition of conserved molecular patterns shared among large classes of
pathogens) provides appropriate information with which to tailor the adaptive
response for the selection, activation and expansion of antigen-specific T and B
cells. The cytokines IL-12, IL-23 and IL-27 produced by antigen presenting cells
(APC) in response to a variety of pathogens are key regulatory molecules that
shape these responses.

The seminal work of Mosmann & Coffman in 1986 (Mosmann et al.

J.Immunol. 175.1 (2005): 5-14) describing the properties of murine CD4* T
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consequences of elicitation of the appropriate Thl or
Th2 i nmune response are profound - not only in nurine

woreeels39buit al so i n di sease outcone in man. 10PEERPI08/063289

Thl CD4+ T cells, characterised by I FNg production are
critical for appropri ate control of intracellular

nplBsF sel SoRpEtculd bRt aBurE Bl SaebgBoRRagrgea THT and
TH?P@H@H updh tHOEJIOKHEB &l SRS BeARFovifed b\si oMRhe distinct
dels. In contrast, the preferential 1nduction of

typles od:mmunecrelspenseshalrcated@Iur@gdnwtlpm odveccioatiof. The4,

11-5 d 11- Ki '
odmssuRn oot sl bl A5 ARBrostiafs TRT R e Mshidhe espanpe are
pﬂﬁourﬂﬁ—&ﬁ@ﬁly&h&ﬁurﬁé ﬁ’fcﬁie% b @SHON FEGisBHEE o@ﬁco@ﬁé [man.

and allergic rhinitis. muri ne nodel s,

H§0§@e-Bi!1 i+ b celig, rmq:t@r'ﬁd bﬁtlﬂ&g@ﬁ@dl(@@@ Qr@ critical for
ﬁr%%??laé;&mtrolgﬁ?rﬁmal%r irfl &%?%e@us‘éﬂ%ﬁp @gnﬁfﬁ%ucgmn%s

appropriate a mnistratio

N@cobamtsehumrlegr&t Adycobaxterithd eulsersaisis aheldsyimania donovani in
adm ni stration of 20 neutral | Si n%z;a nti-p40 anti bodi es

%W@@@G’l'S@@S?@é\qt in Yi¥g anjael med ilg CQ”B?‘%?% preferential
m?Mg Thﬁ‘(f[bé\”eﬁ cbrb,tcirgﬁié’éé%ﬁécgﬁ;té EF(?dSLR:@I fT@41 |E§' dnel 1IL13

eed or many years )
cytbkib2s isvesgodidtedgith provedionr agpiostgentan hellmmthemfectlons as well

b e GSSnPiee eGSR e FHOTATbBLTEE B0
ninRekAddels] Ficd SIEdceptiBg 18 IPIRIUNIFHH RbgeHs @UETY 'E)‘Pedomlnant
encephal onyelitis (EAE), collagen-i nduced arthrit

ThzZimmunenespansas) roputsbbe Mmagdeaiesistantdiynappropats; adrglmstratlon of

ILPLS AP or YRR 1 e i e SURGARITE by BrMisafbh of

n@@ﬁrawmg ahepad driibsdiest Eidhestlidiesud@tim@dnBat IL-12 is a pivotal
nfl anmati on was | ess well understood. This can be

cytpk@@tmmlé@d ﬂyther@ﬁercﬂnélamn Qﬁﬂihéﬁé”fﬁ FNy in central

nerv %ﬁ; i..n

Ani HTb%efi g%ﬁ% r\E}I ITEdI"g. : H§¥ g‘ﬁa’fﬁﬁf’%‘a thought
to bé respdnfsrtﬂe forathd isduadtionadfal WIdenIarmty:eﬁ auteimmone dlseases

suscegtl bl e and dj sease éanset uicker with a

bageere theuaehpsuUralisig P a@¢'b9¢'68| Rdinogkqut mige |nclud|ng
%M%nta?%gt%%mdﬂ%@{deﬁhet ) Iltlsgl_E%E?, é@%ge%%d@ced arthritis

2005 Mosman atment wt
(G40, iaflamibeatorscalitibiamidt adoBEABUDe sweitis SiAtiNoagh such dlseases

wRBEPRE R ReR BdBOR P! ENigeiPlsgiPRT praakeathe
By e

Thlsonraeﬂs@dlustwmdl bythefrots slepdand tFiddi terdral nlel:vob% sg&ﬁem
deficient animals were fully susceptible to EAE which

(GNgy eleammalien dvangFEAl AsiMals thafdack WYy erslFNy-mediated
BB bOSEP, P S S RSB el g b hee

ohSet i§ laalcrer Rithtdhedee buere)iakblog§ (Pasyrishest AMmmunol.Rev. 202
expl anation for the observed di sp arlta/
(2004): 96-105; Langrish et al. J.Exp.Med. 201.2 (2005): 233-40; Mosmann et al.

5-14). Treatment with p40 antibodies inhibited EAE onset. Similar observations

have been noted with CIA models. Treatment with p40 neutralising antibodies

prevented disease whilst the absence of IFNy signalling pathway results in
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10 between the need for p40 and not other Thl

pro-inflammat ory cytokines in the propagation of
W@eiodl#mshe responses. This hypot hesi s has beePCT/EP2008/063289

confirmed in studies using pl9 deficient animals.

Such animals are conpletely resistant to EAE and Cl A

i n a nmanner ar to p40.deficient ipals. .
5 el SRREY ehusStseartAdi. I Ead Be dhonimts yere ful
s&&!éﬁlbléqtot KE YIRS @G@g?égteb lad%%oﬁ%PFolé@for'défolﬂQatlsS do‘?ﬁhonal
to the production of TL-17 provided evi dence of
pddicyiokinesite 1bf12.L-23 in the regul ation of effect or T
cel | | es

Cror OB G B 1% ShA ThEPealspOb A E T 2.0 chein s

sikaréd b'E/ teeké t@@@ytmhéylﬁrom@@' @Véﬁblénat@brﬁfdr'ﬂl@é o@é@‘fvleHQilsparlty
fromIL-12 derived Thl cells. Subsequent in vivo

10 betwasncbernages foepdaiaNdyd @therel b bpe- @F'aFLmQtQFwatOElﬁeS in the

pidrabhuih S HEI AL RsbBnst. i e e Bps Brelitnniea in
stdidfezagsing bogldemregt adiomdls v Suchamirhals aretapnmeletety resistant to
r eci |ents rish et al. 233- %)%{dart”ﬁ‘?'zs defi ci ent

EmEc @J"} rieésﬁ'@i'%htp R49 defici . doyrthgrgiase. the
fi:%.hg tﬁ‘at' éﬂﬁ;|ﬁﬂ‘|orﬁ39ﬂmem%rgq4 SISt B%e le “of fl.- 2?'\58 {pot IL-12)
cyt pny

Kine w a mjor rolein onecata0|sm
15  leettodhe ploduxglioktaf.|L-19Srb2idedE&)enceSF1he ThiquEhmle of IL-23 in the

devel 5 | I1-10 .
reiauraelny T BELbRERaNe T bEEsbid S Taiuing dsseypression
Sl@l@ﬁé‘?s 'révea?é’tpﬁf%t q’l_efZBCdeQﬁnd%ﬂt R4S, T Qéﬂﬂﬁéﬁiléﬁ’ér@&séﬁyed a

gator role for this 1ytokl ne in the induction of
dksbn@ttw@ﬂl@\ifmmdt 12 derived Thil ceﬂses$ut1&€61®n( 008y studies have

erabls] ngoleft Rl lkod” BiodEingfels i 5 RE SyffLad v as

20 1eUCNSEMten- écaﬂmtﬂmproddcuﬁg)emmw c@n@ouhauampfmsease
exacer bated di sease 30 observed in I F

falleping eARPtecEaN BRI NIQBELPVAEPENS aearganga'@gtal (dR90). 1L-23
déﬁ!\%t( loe (’5%"5’% ?és?s‘i'ar?t't%r@/sbéﬁw huéﬁ A {w.tﬁ‘a lack of CD4*
regul mto counterbalanc ? e? ects o?

Tlde{l§3natRaaI@ltL $7uaib§zl$>kwet\lmtﬂﬂarraajoﬁwle waoaélcatérmhem (Murphy
alsomdlcatedarole IL- 23 in the differentiation

ebrl- JXxRiMeG S8 . i (mao |1E§1r5590dmgewele@nn|e§t pigpaianeous
25 C@ﬁl_Séé& Al d\%fcﬁgnef# ggwgé)rﬁgkééélg&(%@rﬁeg %gglgcé%sséé‘oﬁgaﬁ_

Ive

ZﬁpIWtietl(aEnt\/@hlmdm g;leeniodsﬂ\aﬁelhg anf obblightaky trokenfot thi® 8fRokine in the
negative cells 2009/ 043933 PCT/ EP2008/ 063289

'@UPH%ﬁBﬁ@@tSdéfﬁérﬁtﬂ r%,_%mém@l;é hexs(2006y: HathAL) r Altleugh
réd%ﬁ ﬁﬁ&lﬂﬁs %’ﬁpcﬁgsr‘éleod? RE 1l '23ﬁ§ 19/19@?%?%9@%&% e@% ih&d their

versus non- | esional
rd1)e rpauéimmunie ipfamnedios, it Ades tnod eaplajruidtel éxaoatba:ted fdigease
targeting the IL-23 pat hway has errer%ed from
30 o %%J by %'Q%U,‘f‘gldleaﬁ'eﬁﬁ UHFF%SSH%P ﬁ%W@t'P@I%ﬁt)lSNQ@@St that

c ot |
'F‘w R FERRTI A BOHGY SRt
colmﬁtbﬂmmwmecbm@sw dpe 1L-12/1L-23 pathway has
been_inplicated in o
Recent studies with human CD4+ T cells have also indicated a role of IL-
23 in the differentiation or maintenance of CD4+ IL17 producng T cells (Wilson et
35 al Nature Immunology (2007) 8 950-957), in that IL-23R positive T cells were

able to produce quantitatively higher levels of IL17A than IL-23R negative cells.
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psoriasis with the identification of two psoriasis

susceptibility genes 1L12B and IL- 23R (Cargill et al.
WOR009/0¥983 Genet . 80.2 (2007): 273-90). Sim | arPGI/EP1088063289

have also identified uncommon coding variants of

IL 23R t hat confer strong prot ection 15 agai nst

di sease (Duerr Sci en 314.5804 (2006):
"’&%’T%@}OC@UHWW Pﬂ%(?ﬁd%asré%d Fﬁql IncERpSed PfRLession of
|L823 o1 SihyResHdraci st Wets'itﬁ]a‘t’%}s%@%nﬂ%@%a| 810 9rdrd Phatieht

Consorti'umthat simlarly observed association at many
biopsigisonvig psoriatisit i fi ed | oci, including SNPs within
of the

cont BpgiBAgL L8lfafohdor tedveitbnRat i teablvay 8 amempd rom

g@@mbahuderas\saéuaasn REgRés Wit ale sewritimieadhavlt-23 pathway and
i nfl ammat ory bowel disease EI BD) in _children

agsqaiaian $nah aUFlspEde PofRorphisyEs (SINPahastisk jagierstiaag number

m‘? gbﬁa Fé%?é:g OH’@%&L%@%@ péWﬁé@’ tr.%éen %pllcated in

psdm@s titbdahe mrmlﬁcammepmdopd;ortasuyauscmptubn@ngbrtdseIL128 and /L-

2RilbaEs Phat onddium eneh, 82 (PBb): S 7t Sigtlapstudies have
a@Btua’ér\ng@%ﬁh d&frﬁrﬂmba r?é \?ér%%sdﬁf fi- §§I§W‘|§{ (%o%?gr %t ng protection

erapeuti c erventi ons targetl

a@@hbv\abbhri @d%@@@@r(mu@ﬁr gtlai. 55cu@c&t81@|c$8nm(2(m6t)1 b96iy-63). Such
a ainst the IL-12, I1L-23 shared subunit p40 induced

ing$ eave pé@ﬁdi%‘@@'nﬁ‘ﬁd“ theeRiitésh perulatiophY theveligpme Trust

C%béﬁ”f’%@ﬁﬁ?m%@e@%?éﬁmﬁ%&gﬁhvn PSR A ey previousiy

|deht|f|@ditqm linclpdiogi SISPs walir( IEGQBRl élmeertarabllele of the R381Q SNP
2007 1081-92; Krueger, et
that Conﬁrﬁ%qtegt%)%aga'Q%%C@g‘(‘%@ 395@6‘%99"‘1” RPP&'@H% was
né@ét aSddted vith |Hﬁ8fn!n?étf>f}ﬁbd\4vélfbus@é§é IBﬁ‘? imEkRireRd
Seri ous adverse events i ncluding ocar d
extendingtthemsle ¢fkhe dig@d |eﬂaramat<5t&q:>eﬁ|2\)vay irdo asdsatno crohns

SRS B, SISO L b shiat]

Spec*l'ﬁ?\‘ideéﬂltﬁlﬁéﬁﬂ?ﬁf’éuédé tibftityvarftits BAY Wﬁgﬂpggﬁderstanding

effec ng o gan specific I nf
ofihetrole of the IMA3POPSINOAFIG IrOITH ¢PE8sSs/36Bia86 arkl éther y

R R O T L
indeWenlidnLre@efy Fh'|§pé'ﬁ\%yd a8 %Ubb@ﬂ dithithe rrﬁirfocloﬂé‘?ﬁﬁtlbody

i ncl ude MAbS t hat bi nd Bem portions of

agaibahihe 1bf13, IL-23 shar¢d\wobam péamcemlmw’w&ws%% abg

R§ohia pALCLauIi O FBRS® plsGasB RIS 5 8T A ERbLA e,
3913"20t('2904) -AED-YN2dn P B oR4PateREFRIR ULiE e'ff're%%y&iﬁ‘%sorlass

and neutralise both 1L12 and |IL-23 have shown
((Bd)htlmbcetl aIeCtﬂnrd\dmd/ Res. Qmmr23a§ (200 Coti081ed?; eKrueger et al.
1081-1092) .and

Current R (2007) :
_MAM. @aé éf@iﬁmogﬂ -H)- 4ilthongh frjtiglstudie’s inpgoriafics with
ar(lt%%%)mAbgﬂgg 27684 adverse events including myocardial infarctions
(Krueger et al. 580-92) there was no evidence of this in a second study (Gottlieb

et al. 1081-92). However, it has been postulated that specific-blockade of the IL-
23R pathway may be effective in blocking organ-specific inflammation without
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Despite the art providing anti |L-23 antibodies, it
remains a highly desirable goal to isolate and

wa@leweldd93: her apeuti cal Iy useful antigen bi ndi nBCT/EP2008/063289

proteins, such as nonocl onal antibodies that bind and
inhibit the activity of human IL-23. 20 Antigen

fluoritelisias sitecite tepanres WERprge: Seadd Mol 27 1
(m@em zgpventl on and described in detail bel ow.

Briéef Summary of the Invention 25 The invention
prOV|des anti gen binding proteins which bind to IL-283,

for Ie ant i bo hat nd | L-23.

ol HEES Sl b Bz eorsiti RAiSstbpr gb Midart. These
indRIYRCMAB|thatBih® @@k eisic gﬁi\“thﬁ‘)s éfehatpa® subunflof dlerved

from a nmurine The 8C9 2H6 heavy chain

(WQ(ZOQBI’@%&@I, VO 280 6)%,915@) sBfANEat BingoLFaRdiORReCific

T
sQrlcRs gy Hifi B0 £gRubliy 12 O/ BH0801 87 48T i
atigidoy, miAbsthaiasinaplde (ceinuorstd VMR anfd IthZB)rHr&iSﬁellitrallse both

i nvention coggrl se the fol]owi ng CDRs (as define

b
L3019 'L-38 hayg sBown clipicaceigagy in H@rr?&hixﬁﬁ%tﬂﬁbnet a1, Glirent

M CSSLE S A 140 0P BB  ien 1) 1.

m@zome B539200PCT2EFR089063289 HL SYG T (SEQ | D

H2. EKEK E
CEFi CPOUIERAL SOV B8 G L3 SNBSS (EeraIny 8 hishly
ISEFASTYAREARRYand BEG 1D ErafbuteAly i b penalfeg

set out In

prMelnSEsth:as\lmor@slor@E@umm theg blrsEapd i it t@ga@twdy of
100. The light chain variable regions of
hi”ﬁ‘g rJEéon i nvention conprise the 10 follow ng CDRs
(as Aﬂfl?éﬁ?dld@ﬁfn RAéihs fGReAeRmM@nnerf the davatmehfloned

KASKKVTI FGSI SAL _ _ _ _ _ .
disease/disorders are provided by the present invention and described in detail

below.

Brief Summary of the Invention

The invention provides antigen binding proteins which bind to IL-23, for
example antibodies that bind IL-23. Certain embodiments of the present invention
include monoclonal antibodies (mAbs) related to, or derived from, a murine mADb
8C9 2H6. The 8C9 2H6 heavy chain variable region amino acid sequence is
provided as SEQ ID NO.8. The 8C9 2HG6 light chain variable region amino acid
sequence is provided as SEQ ID NO.10.

The heavy chain variable regions (VH) of the present invention comprise
the following CDRs (as defined by Kabat):

Table 1: The CDRs of the heavy chain variable regions of the present invention
may comprise the following CDRs
CDR According to Kabat

-5-



(SEQ ID NO 5
(SEQ ID NO. 7

) L2 NGAKLES (SEQ ID NO 6)
) or the alternative CDRs set out

L3 LQNKEVPYT

in SEQ

WO o333 SEQ | D NO 76, SEQ ID NGO 77, SEQ | DPCIZEFR)8/063289

SEQ ID NO 79, SEQ ID NO 80, SEQ ID NO 101 and SEQ ID
NO 102. 15 In one enbodi nent the antigen binding

otot QI RS nf

hﬂ nrocaont I h\lﬂhf I f\h r\nnr‘nrl CQ ba

1al n variab

L= 8

ng a CDRH3 sel e

o i st——To
ID NO 7
NO 100, pai

876 egi(BR BN Al
4, SEQ I D NG 95 an

EN%S%E‘%
r : |ght chain variable r¢g

heavy
ted from

d SEQ I D
gion to

fHg m an anti
I L-23 and ne
In one aspec

genr bsndvngyFyaupyt which binds tg

uigehiipagotd)e 20 activity of human
of this enbodinment the CDRHl as

human
| L-23.
set out

i st

iHB gpneiveda SBEF I aRdVEDRHPABRY ect ed from t he |
consi sting of(%QIDEN(N@)Z SEQ ID NG 72, SEQ|I D NO 98
and—SEQ+DB-NO Hr—the—heavy

In anot her aspect the antigen

oPiH%délf&ngf{véJ@DtRsbééiSﬁ% irf SIEE%LE’?Q% ?‘22§EUM Nh) 98 SEQ Q ID NO:

finity as neasure I'es’s,
74 5SKHQ PDNAY: @53 88X %N@F%J(ﬂ@ﬁlm 99 amdr%EQ ID NO: 100
particularly 2nMor |ess, for exanple between about
0.8nM and 2nM 1 nMor less, or 100pMor less. In one

suchTﬁaingﬁt SRR wakiBble rb@.dﬁ%&ﬁtﬂﬁ@érégenﬁﬂnr%ﬁhsn cohiphiskltBe
anti gen Fv unit being captured on the

i ndi n
fCHiDMlQﬁ@&RSCGﬁSp?efmﬁﬂ byelkabp@i)e as set out in Exanple 5.

hre—heavy 3. |IWSGHI
J(H-'\)/%ntl on rra édrdfngr together with Iight chain

yari abl e regj easkkorakbtowshinding to hunman TL-| 23, in
the conventi ngEd mNeeg) obul i n manner (for exanpl e,
human 1gG I1gA,  1gMetc.) or in any other
@nti body-| i kEGAKBEBat that binds to human |L-|23 (for
exanpl e, sing(SEQHBIMNOB), di abodi es, TandabsTM etc
(for—a sum v of aglternative 1'—'\":\nf|hnrl\/ farmat s
e Hol |i ger %%@K@M%\é%n Nat ur e Bi ot echnol ogy,| 2005,
Vol 23, No. @E@iﬁd\'@f% The anti gen bi ndi|ng
Pt ot ei IS Uf lle Pt esent I IIVEIIlI OTl I IIL.I uue llle nUI'i ne
anti body having the vari able regions as described in
oSIHQ dlferh&live BDRsHED dubin SEAND NO:@6, BBQ MUNOES, SEQ ID
equivalents thereof, such as rat, human, chi neric or

NRU P EEI DN At SEQHP, MO 79, HRQIBNOA, RRQ 118 M@ and
skEg A3Ncr§oysed throughout the present

In one embodiment the antigen binding proteins of the present invention

are gl so-bresent
uu, P

5 chai n variabl e region.

10

15
comprise a heavy chain variable region containing a CDRH3 selected from the
list consisting of SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 73, SEQ ID NO: 74,
SEQ ID NO:95 and SEQ ID NO: 100, paired with a light chain variable region to
form an antigen binding Fv unit which binds to human IL-23 and neutralises the
20  activity of human IL-23. In one aspect of this embodiment the CDRH1 as set out
in SEQ ID NO: 1, and CDRH2 selected from the list consisting of SEQ ID NO:2,
SEQ ID NO:72, SEQ ID NO:98 and SEQ ID NO: 99, are also present in the
heavy chain variable region. In another aspect the antigen binding Fv unit binds

to human IL-23 with high affinity as measured by Biacore of 10nM or less, and
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specification in relation to antigen binding proteins

thereof of the invention neans 25 that the antigen
whevdiogay3pr ot ei n bi nds human | L-23 (her ei naf t ePCT/EP2008/063289

referred to as hlL- 23) with no or insignificant

bi ndi ng to ot her hunan proteins such as IL-12. In

e R A el MBS Hav A PopHL SRR BB 2N, v

0BR88, 6101 (M o edutmBnt sués eibcrliBeAE i8 @ﬁrﬁa@éu(éd)by Biacore
exanpl e the Bi acore assay described in exanple 5

mwthéln@agtlgmplrmmgwﬁv upitiing cguiuctkd o thébiegensor chip, for
ficant u IL-12 in an equival ent Bi acore
eé%’ﬁaﬂ? asl-ﬁeetce%ﬁ%%x Hﬁ r does not excl ude the fact
that certain antigen binding proteins of the

i nvention may al so be cross-reactive with IL-23 from
ot hefhg ﬂi‘@éh’)éé?haPo\far@béﬁrfﬂgéonswfnt@ﬁmr@&%ntl ipvergiongmayhe
férﬂa@e@ﬁ@éétﬂgpm}ﬂhqﬁhpghg H%‘ﬁaﬂle Ao g ATI%W[‘)lHdrn f Srr‘ﬁJman IL-
0 anti bodi €s, ra TR Orher

28oinghe themrdhummnogmbhﬁ n@énrmrrqﬁjrregatrmle anﬂnan IgG IgA,
neutralising huma 7. WD 2009/ 043933
IBEEI PO DEPED. arﬁ'bpﬁyélhst femad d aindsy to; fheman I1L-23 (for

ekéﬁﬁ?fét bf?'@; d BRAR WS dPJ%\Hlégeq'aﬁBgBQw ch"(f(g‘l éﬁ%‘é’“ﬁ‘ua ry r?f alternative

protein, or exanpl e an anti y whi ch
“dntibady’ aimdmatm‘pee bleliger aCORHRIsen;, blature Bioteechnalogyp200$6/ol 23,

sequ forth in SEQID NGO 3 in which one or
NBod: TH26-40800wi t hi n said CDRHB of said variant differs
fromthe residue in 10 the correspondi ng position in

SEQ ID NO. 3, for exanple the first residue of SEQ 1D
NO  3he¢@psigen hgding praieissiaf thegrésent mvahflomrmhwdeathmr@urlne

id, f
afiodty i M Frrie Teaoor 2e Rt ieeiITaEE R REs Sy St 10
Nexa0pk @ohhreughd B bivaRSitsItheredf, S&Eh b@rﬁ@huﬁwa(nV@han@r)c o5
substituted for a different anino acid, for exanple

hyagisedo@riants Be®e’D NO 95, so in one aspect 15
variants of CDRH3 have one residue that differs from
CDRH3 of SEQ ID NO 3, for exanple at position 1 or

posi Theterdn “Binds exhomplke ILIES” @i usedanralighesit theep@isent
0] H3 i.s se|lected from cyst seri ne,

SR ASpHP o 2nkiger pidingRigeiNg tdaofal s iavrpon means
tHa??HéjHﬁm’én Bfﬁain‘q ot BinddiRiRah $L-28! (ﬁ@F&HafE%&@DR@ f€as hiL-

oni ne n anot her aspect variants
28 nhelthide csrubSIgnlﬁuamtoblsdm]g e @tthert urpas iprotems suichras B-12. In

f o t t SEQ .| D NO 5 1In furt
padlull W a5idSh i b Senasticmsseubtventaf plad bdfiman 1L-
23 h?tf‘%@‘ﬂh’@f‘é&ﬂ bé%teeﬁ%tbfhd 100) lﬁﬁ%h liliﬁ@m% BI%C@SR—:‘ 5@5653/"(%r

two or three residues within said sai d
exemplenheddiaceriesassay despebe@ 1 ewplﬁ 5)hwh@6¢aaet§1|@am mef bind or

B PRLPH bREET B b -2y PE Ll e ebOE Y The torm

hewei&r dads mmuﬁﬁ tthe fé@tfth@w@ﬂ@élﬁ drige FBsdiRG pratginshss the
sequence of SEQ |
invention may also be cross -reactive with IL-23 from other species, for example

cynomolgus IL-23.

The term “antigen binding protein” as used herein refers to antibodies,
antibody fragments and other protein constructs which are capable of binding to
and neutralising human IL-23.
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NO 1 00, for exanple the ami no acid residue at
position four of CDRH3 may be threonine. In addition,

W@ awh/0¥383 ant s may al so conpri se one or both oPCT/ER2008/063289

substitutions descri bed above at positions one and
eight. 30 In one aspect the antigen binding proteins
of the present invention, for exanple antibodies,
conprise CDRHlL as set out in SEQID NO 1, CDRH2 as

set pUindtRer §§|ﬁ%dt laf H@ PverriSh tHerdG3 p?cgﬁlde%'zé?'l laﬁtl\%ﬁ Bfhding

or SEQ ID NO as set out
PISEEIN| Drmamplsa(parmbw MucfSEQdBLbumam 11423 SEQ qulprN@S a

CDRL1 as
COREEWN 1 V57iart33 vy Seado Sebrofin SEGRBNGE L1 whicn
o8& or tilo FESILIdE WdhinbsaiSIED R3NP saibvari@differs Nam b residue in
SEQ ID NO 78, SEQID NO 79, SEQ ID NO 80 or SE

thecgoriesponding IW§lt2Qm9V S5 QIBENECH! sz&z@mmgmgrst 59%9%9 of SEQ
I[FB{?}S’S @ﬁfe%@%tsu Bitfe (aD#oPg'\gﬂ‘ferent %aﬂ'm‘?c?gp%u%‘r exar‘r?ple the

|gen ing

CﬁRs Ib)@dmg tquwemﬁe_ @ﬂ&E@dDI Nﬁomgrz SE%IFE)FBN@RBIbr SEQ |D NO:74,

aad/oifpr@y@mple §E‘Qe|9h[5‘ N@'@U%f?ﬁﬁQ KKENG: 3D(Vﬁt§‘e)a'8 S@ERUB‘ted for

a%ﬁ%rbnpam(? dcid nfo"f"é%ﬁﬁﬂe §§ ReEHLGhH SHG IDW@”@? 0Ly Ieh&aspect
i's provided an antigen bi nding protern,

vmimrrploé Ci)RlaahabecdmeWesn:lmekthaUdlﬁbmﬁmml CPRBH3IOMSEQ ID NO: 3,

AT SR PP IR 05 Dastae ke ATpladh e £mBORH oo Rt

pb&tid?1 oF C@H‘?ﬂs sefetd bl C)fstéiﬂg s&P@—%larﬁE@ah@v@%e ,fand for
or variants of any one or nore of hese CDRS in

exarepler thevaminesaitl egsidug at posmm 8of @@RUBU& se@ct@lsfr@meeallne

ol MR oPRET o e PGy VeRBh B SRS EE el FlPsuhlRs et
bSEQQAIRNIANS 1 bhatgstoradiavenle faerset vamm SEQNWSRCEYRS set
out in SEQID NGs: SEQID NO 3, SEQ ID NO_ 72, SEQ

In afyihergspeskes the inentips, CBRGI eomprises a sedanioiioe agguence

SRl SR NORe i cllng dte gies Perhier i gld CORHS
ofSEdid varidia) differsSieéanl the Mexi8 (e dm theSESPréSpaNQiriBosition in SEQ ID
NO: 3, wherein the fourth residue of SEQ ID NO: 3 (isloleucine) is substituted for
a different amino acid, for example the CDRs having the sequence of SEQ ID
NO:100, for example the amino acid residue at position four of CDRH3 may be
threonine. In addition, such variants may also comprise one or both of the
substitutions described above at positions one and eight.

In one aspect the antigen binding proteins of the present invention, for example
antibodies, comprise CDRH1 as set out in SEQ ID NO: 1, CDRH2 as set out in
SEQ ID NO:2, SEQ ID NO: 72, SEQ ID NO:98 or SEQ ID NO: 99, CDRH3 as set
out in SEQ ID NO: 3, SEQ ID NO:4, SEQ ID NO:73, SEQ ID NO: 74, SEQ ID
NO: 95 or SEQ ID NO: 100, CDRL1 as set out in SEQ ID NO: 5, SEQ ID NO: 75,
or SEQ ID NO: 101, CDRL2 as set out in SEQ ID NO: 6, SEQ ID NO: 76, SEQ ID
NO: 77, SEQ ID NO: 78, SEQ ID NO: 79, SEQ ID NO: 80 or SEQ ID NO: 102,

-8-
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30 Throughout this specification, amno acid residues
i n antibody sequences are nunbered according to the

w&awav4shene. Simlarly, the terns "CDR', " QBRI/LP2008/063289

"CDRL2", "CDRL3", "CDRHL ", "CDRH2", "CDRH3" follow
the Kabat nunbering system as set forth i n Kabat et

a%ﬂ@i@ﬁ?%gﬁgfgw mﬁ[—é&tlﬁl Igé)v\g 33 Imr%g %dlment the antigen

bIREH TR/ 3P 348 plSah %nﬂBQG\'ﬁQfonﬁﬁi%%%tth@ffoﬁ&/ﬂng CDRs:

I nvention there i s provid an antigen bi ndi ng
GpBHEL n, SEGhDAYOa1 humani sed anti body or antigen

i-ng t Qereof, conprising a VH donain
Cﬁ’%@?' %E@E@H\iﬂcg set forth in SEQ ID NO 16, SEQ
GIﬁRN@. A8ECBEQN®:- N0 50, SEQ ID NGO 52, SEQ I D NO
54, SEQ ID NO 81, SEQID NGO 82, SEQ ID NO 83, SEQ

GBRNG 8&EQSIEEQNQ§$\|O 85, SEQ ID NO 10 86, SEQ ID NO
Q SEQ ID NO 89, SEQ ID NO 90, SEQ

%QL%Q %%9!'\9%'&@1% NO 104, SEQ ID NO 105, SEQ ID

QWRL306,SEEQ.DININT 107, SEQ ID NO 108, SEQ I D NO

109, SEQ ID NO 110, SEQ ID NO 111, SEQ ID NO 112,
SEQ ID NO 113, SEQ ID NO 114 or SEQ ID NO. 115; and

e er ER TN Py QR EHE R BioRied 81 sluosh B Slptein. for
e%@ple[hm\m%d)s&mch[bim B8mMaBHD A3 aMNDcOBpriSESXHEDC DR as set
SEQ I D NO 116, SEQ ID NGO 117, SEQ ID NGO 118, SEQ
tho 119, SEQ ID NO 120, SEQ
CORYP 1215 S GQHONG: 4220r SEQ DNO 123, It is intended
that this [ist of VH and VL sequences specifically
CORH2:0s63EQIID Mesgi bl e  conbi nati ons of any i ndi vi dual
d hadi 4 dual VL sequences. 20 The heavy chain
C\%'ﬁm ﬁ%dﬁgﬂé f the present invention may conprise
C@P&Hl SEGH N):gt5i n SEQID NG 1, CDRH2 as set out in
%IDNOZ IDI\IO 72, SEQID NGO 98, or SEQID
NRLZo, Skl a9dset out in SEQ ID NO 3, SEQID
S 7 SEQ ID NO 74, SEQ ID NO 95, or
C@%Aq ﬁgd%l}{%o% For exanpl e, the heavy chain
onvwdiriarits ©f angions ovfmcbﬂeeofrthes@wmawmmmmmw t\m)remcum orin
CDRH1 as set out in SEQ I D NO as set ou

WBIER Yo TEeS resigidp i %%Chs%PRo%ﬁqq&%ﬁ‘CSE{fgSﬁlﬂ Wﬁﬁ'ar@ differs from
thlﬂDrteﬁg‘u%tllh‘f oFrbsWdlﬁﬁgBt lt|i6ﬁ |%@%Q§E% g@ |¥Ed \%@)r

as set EQ I'D
esamplet thoae GDRSEES oW INGEQ,|IDANOst SEAYIDcNp 3, §eECD:I[ER+HIlO 72,

SED RoNsT 4, b ipTR08 A5 b NI % oA S TR0,
95BSECOIMPRIS 9 o@DBEb ﬁ§ wtmﬂsE@ MR 1 ® EQID WO SEQ ID

as set out in SEQ ID NG 2, CDRH3 as 'set out in SE
NOb NOSEL 1D HOi78, %@ ID NO: 79 SEQ ID NO:80 and SEQ ID NO:102.

Throughout this specification, amino acid residues in antibody sequences
are numbered according to the Kabat scheme. Similarly, the terms "CDR",
"CDRL1", "CDRL2", "CDRL3", "CDRH1", "CDRH2", "CDRH3" follow the Kabat
numbering system as set forth in Kabat et al; “Sequences of proteins of
Immunological Interest” NIH, 1987.
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conprise CDRH1 as set out in SEQID NO 1, CDRH2 as
set out in SEQID NO 72, and CDRH3 as set out in SEQ

WO DoNM3933 or it may conprise CDRHL as 35 set PRQI/EP2908/063289

SEQ ID NO 1, CDRH2 as set out in SEQID NO 72, and
CDRHS as set out in SEQID NO 4 or it may conprlse

SEO ToARRIShasHies OB aaI QB estis PWV@? SmeeipS binding

T

cemprising a4 HSEMaID h@l@thm@m%@rﬁem 5 5] I[hNSEcpES, SEQ

15 Bfige. B> S5 EATRINGS saeeF NG 4, fF o i 1.

SES) BEN®WE2, ISE@EHQN@ 8@8@@ IDONOI B4WBEQ3FUTNO 85, SPRYID NO:
as set out in QID NO as set out in SEgg' D

86 SRG PN @5@-@&@5&& Sﬁ@ |DH\|@08%E$jEQDD\R‘bO 99,

NGB SERTHG NG, O SRR R RBRulBL st p No 107

Sed 1D NGEEQ3, BH@IDNOOTOQ tSH'EK&MD N@H}DHOSSEQDIBI-NCES 1SeSEQ ID
out in SEQ 1D NO as set qut in SE

N98; SE@'%D@B”&% %FeQ ”aLNOI h15R6SHS NONQ, 1o‘5r and andy;

dé@?ﬁ{)h?\ﬁp%@iﬁ% ﬁ%er}%eéget%gtgd’ﬂéggﬁ? as seté% out % SEQID

NEELY | SEQOD NO): 2dr SEHQ BN @.66p5ECEIICNRHES aSEQelD N(H 96 /SEQ ID

BB SET 1N G115 REGERD ROl SEQD N1l SERF Ry 110

S%W’IQ@SE@ID RO>ES) |SEQGD NO: ER5ESES FE?N@U“23' Nt is
CDRH3 as set out in SEQ I

wﬁendqd ﬁl?@ythj@hiptr()féé-l @DRHL sg@uqmescameclfwaﬂgEQSDDSﬁ@alIpOSS|bIe
ogE BB e g™V AN e ol Ao ahete s

out in SEQID NO 1, CDRH2 as set out in SEQ ID NG 99

and CDRH3 as set out in SEQID NGO 3, or it may
Tb@ﬂ?ﬁaw@hmla&e egionsuef the @Eﬁymtmmtm m@mmmpa@e CDRH1
I D t »i
a?%[a‘\@]ttlﬂ éEQ%?JQH}NEQ%?QQ %&@Eﬁggﬁé §E QNO 72,
SEQ NIDNJ:, 98CORISE@$D ND: 98itarichCBRBI3 Bs 6t Ot m@EQSD NO: 3,

SEQiA N4 SE R NG 7S P8 Ner: 74, s NiEscor S fiyno:
186 FSRNHSE, %%%@a%véﬁébl@‘ﬂé%lbﬂ ofﬁgggégswﬁgvéﬁtlon may

or it may conprise as set o
C@DRHRe CﬂRlslétascsﬁt quhlrSEEQ D NO:99 GhiHZRRHS:t it geSEQUID

T 558 FRRE oSt b o BT TR Gt
CORH a3t 86t ﬁmeSEQHD NO: ?pE@dFEM@s sla@@ut WSEQ mjamo 2 and

conprise CDRHL as set ouf in

CORHy@s sieh osEQ $IEAND TSOaﬁdOCIDRBﬁ/ qsmgése C&RHj rasw@oubln
SKE I NO: peRREH AT T RECEID NSRAT it adeistautin
SE€l IPNO:i 78, DR rh&y B6inptiee . CDRH1 as set out in SEQ ID NO: 1, CDRH2
as set out in SEQ ID NO:2, and CDRH3 as set out in SEQ ID NO: 74, or it may
comprise CDRH1 as set out in SEQ ID NO: 1, CDRH2 as set out in SEQ ID
NO:72, and CDRH3 as set out in SEQ ID NO: 3, or it may comprise CDRH1 as
set out in SEQ ID NO: 1, CDRH2 as set out in SEQ ID NO:72, and CDRH3 as set
out in SEQ ID NO: 4, or it may comprise CDRH1 as set out in SEQ ID NO: 1,
CDRHZ2 as set out in SEQ ID NO:72, and CDRH3 as set out in SEQ ID NO: 73,
-10 -
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35 The light chain variable regions of the present

i nvention may conprise CDRL1 as set out in SEQ ID NO
W®G20098Q9D NO 75 or SEQ ID NO 101, CDRL2 as BEI/EP2D8/063289

in SEQIDNO 6, SEQID NGO 76, SEQID NO 77, SEQID

NO 78, SEQID NO -11 WO 2009/043933

o1y, oimedre STIHL 35 Bhetl § SEQ IPNR PORRg S setoutin

SEXRAMPNS:72hend CURHS Baidet vaf inrtSE ID9I03'7405r ft€ay com Elgse

present invention may conprise CDRL1 as set out i1n S
C[]RHHOas@et CORPSEQ 1BeOodt CORISEGsIsBt Nt in SEQdﬁhNOEﬂszmd

t ou
cBREhs 3t olf'n el BNG-08:0P kv P G ERIR S FBSeboutin
SER ONCO':61, GDRHERIY Setasut ¥ SEQUID NOD:%9, éﬁﬁﬂd[mﬂ@as@et out in
rise CDRL1 as set _out in SE

It ma C
SN T e oAMBRee (RO arsetand ITBRCSIRAIGset, CORH2

28 pt o EF QPN B, Bl IR o PV R N o7t may

caiBpriee € DIRIAY Jisaset vet irn8EQ ID EBQ1I D:DR}I27as sut duit wnSEQ ID
rise CDORL1 as set out

N&{'Jgo%nd R RiERap Sehept rﬂg‘SEQn'EP '@ﬁRﬂBO'ég MRy CQYUP“%CERM as
g oG E N GPRR £2FR ot SERIDHONE oBY CORys as et
OWDRISE@IDsNO: 881 or ihnBigdripiise CDRHt astsetrayt incsia@riDsRO: 1,
cBRi 68 et Sl A eI E A ORE 7 seest b s 19 N&:74, or

|t%ﬁDaF¥ EoriBhsé @meﬁ%s%@R'eiht ﬁ‘ﬁSE@t I[PNb 1' TR 1d: dPoul i SEQ

as set out in SEQ I 6, and CDRL3 as set
INO:PA, a0d SERHD ancet put tmrSEQ Inlaale:&@por gengprornpeise CORH1

afEpt Suf'in SEOTEAG: BLRRHA ¥ ShFowh SR o!dh A CORHS as

sE&EYUut n@@ﬁ’@ III§€N(§3DRM1 oﬁtSt mgy c@tﬁprlse GEBRH1aN\ERt olit.in €8BI 2D NO:
as set out in SE and CDRL3 as set out

1SEBRHE geseyouion EQW@&%@H@QMESﬁt%t iInpREQ |:D1NO 3,

ochRy tabrde SR 5532 BR sk PSS FOHp B3 sefBtitin
“Sel Ut 1 p SEQ LD N0 80, and CURLS 3o bt out 1 SEO
CPRtHDS 5e gyt 1y Sy D Nohr FAREBRE ehout B St 0l Hodiiane
C Iﬁ‘%as%%%ouﬁ@%@(ﬁﬁ) Sﬁé%t F%Pklroit %ﬁ@ﬁﬁisé\'@m@ﬂ a8%et out in

as set out In may conprise
SEDRI N séiDRbl@tas setSEQin SENOID NQ].SQGDI@LQDRH%&S; seuout in

sk B RA; 748 iy e Rt Ssdaqut i sES, TR corH2

adiget d@tlin sE@ﬁb&u@ﬂg@%d @BRH@ a3kt bbt NSEQ/ID ROH 9@DBL§ may

as set out in SEQ , or it nm nprise
carvpgee CRRH @SSEQOUDIFT\BEQl@lNQZDR@%éZSB@t sedput nrhSEQjD

NCBO B PRERGs St shC 1o TR aR g abonrisd CoRi1 as

séiIUt2n SEQ €D NI 1 I(DDREQ dDs Ut TR SEMID PR3 /P CORISBhs set
out in SEQ I D NO or it may conprise CDRL1 as_set
oglin S%Qgt@%@gm@ or it may comprise CDRH1 as set out in SEQ ID NO: 1,

CDRH2 as set out in SEQ ID NO:72 and CDRH3 as set out in SEQ ID NO: 100.

The light chain variable regions of the present invention may comprise CDRL1 as
set out in SEQ ID NO: 5, SEQ ID NO: 75 or SEQ ID NO: 101, CDRL2 as set out

in SEQ ID NO: 6, SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 78, SEQ ID NO:
-11 -
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101, CDRL2 as set out in SEQID NO 80, and CDRL3 as
set out in SEQIDNO 7, or it may conprise CDRL1 as

WG 2009041933 n SEQ I D NO 101, CDRL2 as set out iPCI/ERDOIND3289
2009/ 043933 PCT/ EP2008/ 063289 5 SEQ ID NGO 102, and
CDRL3 as set out in SEQID NO 7, or it may conprise

7R 2o G B398 Job % adprfH 2 SR ip R 1B No: 7.

FOF ekémﬂ@th‘é’!’%ﬂ&%%l@%\%@ﬁ oPte t)l*'éas<3,|°:}9nvlafz?tl&'ﬁ)i“naK/5

CDRL2 as set out in y 102, and CDRL3 as set
comprise CEH])1 BB sEOpUt7in S_EJQAE)yN@f 5t G haaegt elan BEQ ID NO:

th
o, e ERITE FE S8 SubSragpINe! 708 Uhlal St Rt 1 as set out
inbSBdi IMIND": &, DRI at ket oot iABHQ IDINEnY6 Oélndra:DFchmﬁé is8Cout in
a heavy chain variable regi on conprising as set
SEQ TS NOsetoor T Y EomEDRPEARL4 @8 SO i SEQ 1 |ID3NQD52 CDRL2 as

s3SI 77 PR e U sPGN ey, T e

cd)riﬁph&e D@Rbba‘slseedut/\ﬁnt%a IDi gO: 59@@RL2/3$ sabbet m%dl NO:
as set out in_SEQ NG 75 or S

risi n
7RembeDHLS eopetodan SROJHINON Sk MBvBrestie GEBLTHS set out
m%éﬁl[ﬁﬂ@) GORPRES 288k SHﬂln'gEQ%%ngyOdﬁd CHRP%s bt out in
t he heavy chain varlab € regions o e’ 1 nventi on can
SE€) D MO:rgodr iviah carrmmseaQiDBLhmmet oohgt SBO I[byfbrﬁ CDRL2 as

sétldﬁ():q in g@@@@ﬁm ﬂD %§a¥) ?Th §£1;ﬁ;z [Elll\gﬁ or At may

cdr;%?h@@kﬁ)l‘%l?ﬂb@%%t 8fit fSEQI IDVIROY VQ”CE)NLZbﬁs §81"@Utﬂﬁ@5EQ ID NO:
a suitable human constant region, such as that

W
6send AR haseet oW iINGEQ, IDINOpY oo ideay dampriseePRL1T as set out

e AL Tar CHRCE B SefoR A iani BN G768 Sa GRRtes set outin
BC! ID NG Tl mhay RobrpriseTMRN1 Rigngyt ouk r?SEQ lIID'NUI] 7% ODRL2

or mat I nc a conventi onal

Fv? in a | udi n |
a6t o) SRR ARNOEL AL BRLT a6 561 QMO ISR LD &8 Feoniymay
cGinBliSe RIRENGE 1 BIPHSEQIDIIR: Vi REFIZAS 8 Gl jh¥EQ 1D NO:

7];&nahcﬁ6:DHIlé£a$ sgﬂbltjtﬁhahﬁm\llrm(abv eomt%maymg&mm(;@ﬁﬂ‘ﬂaas set out
i%§é§2‘ﬁ§@9'\éﬁ ORI S5 87t otin e adR Moy Being ¢ Urdor as st out in
sgf@ ; o?Wﬁm%g ﬁ]\brfsgtévéﬁm R JAIRPiH SEQ3ID KT, 8DRL2

ai n sequences conpri sing
as BetMﬂ |o<ﬁl§ﬂrlDdﬂ© 80 aarlrch;ﬁ]ﬁs’iaas sehoeriniSEQilBANQdJé, SEQmay

comprlse C?II?RU3 5 s%%butgldrﬁ s@é ID7IQO %81 a&BR?i as sé‘t outin SEQ ID
NO: 6, and CDRL3 as set out in SEQ ID NO: 7, or it may comprise CDRL1 as set
out in SEQ ID NO: 101, CDRL2 as set out in SEQ ID NO: 76, and CDRL3 as set
out in SEQ ID NO: 7, or it may comprise CDRL1 as set out in SEQ ID NO: 101,
CDRL2 as set out in SEQ ID NO: 77, and CDRL3 as set out in SEQ ID NO: 7, or
it may comprise CDRL1 as set out in SEQ ID NO: 101, CDRL2 as set out in SEQ
ID NO: 78, and CDRL3 as set out in SEQ ID NO: 7, or it may comprise CDRL1
as set out in SEQ ID NO: 101, CDRL2 as set out in SEQ ID NO: 79, and CDRL3
as set out in SEQ ID NO: 7, or it may comprise CDRL1 as set out in SEQ ID NO:
101, CDRL2 as set out in SEQ ID NO: 80, and CDRL3 as set out in SEQ ID NO:

7, or it may comprise CDRL1 as set out in SEQ ID NO: 101, CDRL2 as set out in
-12 -
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WO 2009/ 043933 PCT/ EP2008/ 063289 5 In particul ar

enbodi nents the antigen binding proteins of the
WEe@sme#933 nvention conprise the foll ow ng varPEDHER2008/063289

region pairs: ASMO (SEQ ID NO 16 + SEQ I D NO 18)

ASML (SEQ ID NO 16 + SEQ ID NO 20) 10 A3NL (SEQ I D

sk 1 N e Pspar (P RES a5756L o4t PECNS Nek)T- ORlt e Cpaipise
cblPeLNOas 34t dutSﬁ@E@lWO%)CDﬁ%Was( SEQUth NEQ Ib {\lt? SH2, and

NO 58) 15 ASMD (SEQ ID NO 48 + SEQ I D NO
CRRIG aSEel O |N@E@(DD-|N@EQ oIt By CBYPristBNBRLIES s& aubin SEQ

Bl 7ERAE R By AP35, b P s
I NE27Z2D NO 83 + SEQID NO 56) Al2M3 (SEQ ID NGO 84

+ SEQID NO 56) A 1.5M3 (SEQ ID NO 86 + SEQ I D NO
56) Al12.5M3 (SEQ ID NO 87 + SEQ ID NO 56) A8w4

eV s Ve Sl e B e PhaEifadle iy of

trﬁaSI)ghtAhbln%r(aﬁﬂ;'@rddﬁ)m@foﬁéxalmﬁé%é lanlNgbn bHdind\brdte i\ the
QIDNQO 86 + SEQ. 1D NO 58% Al2MA (SEQ I D NGO, 84
SSEQ”IVQ”R@ n?eocqmpr/ta@amvy @n tgriable gegian eempriging

C;S@égﬁ%% sefbdih ér§§gg r@g\ﬁ&@g{gg? Sl ot ('}QE&Q%D NS H%EQ ID

NO:BEGEQ INONCE8S or S8 ID NEEQD| andNCDRIE3 -BsSERoubDin SEQ ID

NESESTD RENOAS Or SEESD B Qi bybited wih & TesEehaie epole
%ﬁg@?@g%ﬁg@%@asé& oPirt 8B [(FREPF5 or SEQ ID NO:101, a
CDRL2 as setout in SEQ ID NO:6 or SEQ ID NO:76 and CDRL3 as set out in

SEQ ID NO:7.

Any of the heavy chain variable regions of the invention can be combined
with a suitable human constant region, such as that set out in SEQ ID NO:92, to
provide a full length heavy chain. Any of the light chain variable regions of the
invention can be combined with a suitable human constant region, such as that
set out in SEQ ID NO:91, to provide a full length light chain.

The heavy chain variable region constructs of the present invention may
be paired with a light chain to form an human IL-23 binding unit (Fv) in any
format, including a conventional IgG antibody format. Examples of full length (FL)
heavy chain sequences comprising the VH constructs of the present invention
include SEQ ID NO: 26, 60, 62, 64, and 66.

The light chain variable region sequence that forms an Fv with the heavy
chain variable region sequences of the present invention may be any sequence
that allows the Fv to bind to Human IL-23. Examples of full length (FL) light chain
sequences comprising the VH constructs of the present invention include SEQ ID
NO:28, 30, 32, 34, 68, 70, 93 and 94.
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w0 b@9/043983 bodi es of the present

5 A24M4 (SEQ ID NO:'1 11 + SEQ I D NGO 58) In anot her
enbodi nent the antigen binding proteins, for exanple,
i nventi on conpP¢EEP10h&063289
following full |ength sequences: A3MO (SEQ ID NO 26
+ SEQ ID NO 28) 10 ABML (SEQ ID NO 26 + SEQ I D NO 30)
A3NL (SEQ ID NO 26 + SEQ ID NO 32) A3N2 (SEQ I D NO
26 + SEQ 1D NGO 34) A5S5MO (SEQID NGO 60 + SEQ ID
IMNcar&iBlIar 8&MediRERs! tRe "Aﬂtiﬁ%@ ano@E%ngeH@o?%e bredihvention
(SEQ I'D NG 64 + SEQ I D NG 68) MA (SEQ ID NO 26 +
CSRQris®tINOICHOWINg BB N SEEYIODPRMS: 26 + SEQ | D NO 93)

0. AR NP SR ITRS 18 o 62 <50 1D
NO_7ABMAGHEQ (SBD 118 NOEG D NGELR) D NO. 70)  ALOMA
(SEQ ID NO_ 66 + SEQ ID NO 70) AIOMB (SEQ ID NO 66 +

SEQ ABNNASES) ID NP 6chSEENId M 4R) t he antigen binding

pr ot @i sent i i y be a
rrult?‘?g&gg%@?yn(?ﬁ@oﬁ)s/t%lﬁg#cg? ri ses one or nore
CDRsATM3 (SEQBMNO! 52 HSEQLIDOKNO: 8B) ch i s capabl e of
bindin8 to 11-23 and which is also capable of binding

to ofdUMS (Fh IRING: 29 3eSERIRNReS0) t or exanpl e.
| L- 145M4 IBINOL1E L SEQ [BrRoRugh erbodiment . a

mul ti-specific antibody I's provi whi ch conprises a
30 ChMD (SEQdD Nt 4gerSBQNO NQ: gBpt ei n as defi ned

her ei a Lch. c rises fyrther antigen binding
Si tem%&&@jﬁgbg@ﬁég |P§'Nﬁ>gl4(35, IL-17, or IL-22,
or | hgikib (SEQDNG™H & 9EQam RO isggn bi nding protein
of the present invention is an antibody specific for

| L- 289 EQilANQ: SDRHBEQSIDINO: 98H herein, |inked to

opectiPERES (5EH B, BontSER IR I 35 0t ok nes,
for pramd GEQUIDNO: 83+XEQaD NO- 88) -15 WO
2009/ 043933 PCT/ EP2008/ 063289 5 used herein the

As
t er nf AWB(SEQIRBMNP 84 & SERIPAN@: pPbt ei n structure
whi ¢ 1111%%/':% gélltﬁbque,\lét %H:@,gﬁg%h[gﬁﬁg%ent of the rest

of the pro ner a e responsible
for AngdEM3 ¢SEQNOLINONE7 pBEeeID Nk 58) proteins, and in

e SRR R0 B Sl BT S o 1
STl e g S geand/ 0:gh he dorei . A

A10.5M4 (SEQ ID NO: 85 + SEQ ID NO: 58)

A11M4 (SEQ ID NO: 83 + SEQ ID NO: 58)

A11.5M4 (SEQ ID NO: 86 + SEQ ID NO: 58)

A12M4 (SEQ ID NO: 84 + SEQ ID NO: 58)

A12.5M4 (SEQ ID NO: 87 + SEQ ID NO: 58)

A13M4 (SEQ ID NO: 88 + SEQ ID NO: 58)

A14M4 (SEQ ID NO: 89 + SEQ ID NO: 58)

A15M4 (SEQ ID NO: 90 + SEQ ID NO: 58)

A3M12 (SEQ ID NO: 16 + SEQ ID NO:121)

A3M13 (SEQ ID NO:26 + SEQ ID NO: 88)

A23M4 (SEQ ID NO:110 + SEQ ID NO:58)

A10.5M14 (SEQ ID NO: 85 + SEQ ID NO:123)
-14 -
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10 domain" is a folded pol ypepti de domai n conpri sing
sequences characteristic of antibody vari abl e

waloreaio#33 1t therefore includes conpl ete anti bRUEP2008/063289

vari able donmins and nodified vari abl e domai ns, for
exanpl e, in which one or nore | oops have been

ant | oAy SRS RS T mrodP Miacdy var abre
domai ns whi ch have been truncated or 15 conprise N or

Ctermnal extensions, as well as folded fragnments of
vari bibdrothdoesibodinentdhe rgtigen bmdlm@amtemﬁefdmiexamm;e the

aRlee bR RSERLL e FombrSe LA PATE iy 1€ Bauences:
vari ABNVD IID'NOEPEHSSEQ |§mN022)8)ant| body vari abl e
t hat SE)ECI fically binds an

am.'QSMMSE%DtN@e%@rr@%@d NO:30%f 2 different V

regi r S@;ﬂf) single variable
doma?‘g ga pr es% or rr;%é)(e ., hono- or
het eAGN2(GEQ B MNOWRE h SE(DE!D NO:34)er ent vari abl e
regi ons or_ variabl e donains where the other regions

or dORMhSERDAYY: PR 4urELdD P28k i gen bi ndi | ng by the
Si ngjg\glv@)'s% Bq%oéﬂh's?%dﬁﬁﬁ b?g domain (i.e., where

t he 1 mmun obulin sin vari a domai n bi nds
ant i H&M3 Q&Eﬁpéldé@t 64 +cSEQHé) H@db&) onal vari abl e

Ok QNG 26 3HEBINGH Y Yomai v whi oh s

capahbmw(sémmglm 2@+a$‘E@r1D' Ne#s the termis used
herein. An 1 munogl obulin si n%l e vari abl e donmai n nay

be aABMﬁa@BE@tlDH\dfayZ@etrSlé@I I® HO:¥Dmai n, but al so

el W Std,8L AR IYe AP L o oo o other
WO Onéwm@%@mlrwe 621ar$E@nd) NGar@ i d VHH dAbs.
Canelid VHH are i mmunogl obul i n _single variable domain

pol ypEM4 @é:th“ﬁa{‘ﬂoaé‘é*o%EQv@d QB% speci es incl udi ng

came a(;ﬁ nd guanaco, which
produce'\/L al n’ ant :j%te i es nat raIIy devoi d 35 of
| i ghA10NES (I%QHDNO%Mﬂ&‘EQIIDSN@BGB)be humani sed
according to standard techniques available in the

art, and such donmins are still considered to be -16
| HrR&33hBGHEBR M th t ti
V62 BR8N ECTHBER ARIAE 3R o 18BN ivonton may be o

MutHspeaific aeubodyawblchobdmlbﬂlsasmmer mMohe OtDRsmf the present

rygBlo RN - BARRISS BhongHTd sl SafTBe s 21s6 Capable of

binﬂ#@g@&@b# dhobd TR 1Y t&{;@&:@ﬁﬂqn\ésr Rﬁle%n%ledmﬂw NL- 2t2hlo'f3 IL-21.

domai n an or may domai'n whi' ch

Iy @nesueh ERnocinae o, aamslélsﬁﬁa@lf@ a;“élb@dveﬁ prVdﬂlﬁd whicgrequpprises a
C i S&H%@@eqt{fﬁgﬁfgférjpfe%ﬁ%ls' [ ggi‘(eagﬂ AM W&Y COf%BrISGS a

fufritle @Ragén BIrRMESité WhiokhisJaphBRr: dEsindiBy o ectigdot 1-22, or IL-21.
protein engineering in order to obtain binding to a

OnegaadnRle 19d antaidigen hingiag pretein of the present invention is an antibody
specific for IL-23 comprising a CDRH3 as defined herein, linked to one or more

epitope-binding domains which have specificity for one or more TH17 type
cytokines, for example. IL-17, IL-22, or IL-21.
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ligand. 15 As used herein, the term "antigen binding
site" refers to a site on an antigen binding protein
wWaRi08/43933 capabl e of specifically binding to apCT/gRI908/063289
this may be a single domain, for exanple an
epi t ope- bi ndi ng donai n, or S|ngle-cha|n Fv (ScFv)
domai,ns alr VHNL ns as .can
PSSR 58t o BRSO SHE i hicn has
terfi@ryl SINRArk GRd dpend et of fhe%@[ Bﬁ%%rbfe% ERIMRPSAIY. dBains are
conpr|3|ng an antigen binding protein of the present
respesaibiefor digpsetedunaliaral propgitiesrat prateioal ayd m:rm@pyauases may
25 |In a,further ISR ect

of AHER PRl St Finsrédet o Bet GRG0}l fungton of the

reﬁ?ﬁ@lﬁhw axthe p?rf)téﬂrh 88/ ©f Bie dbsair eASsﬁgEaO@rhtﬂidd‘?/ wiiriaBle
an |rmune system nediated inflammati on such as

degin’4s pdol ﬁﬁfnc&yﬁmtldeﬁ%@aw|comy§a*sgesequ§ﬂge§tqhaéacterlstlc of
aﬁt%doh) \farla é) Hgﬁ'ntaﬂ{sgel?ﬁfqgefotl?;gmcgésdg?rﬁ?@% Bhﬁbody variable
, ystem C T Upus

dem)atrfsemd oRdiednetiabie domaira, foreexdinsgas dswhithronexarmbee loops
le 30 scler03|s neutrophi |l drjven diseases, for

|t
EYhBPR FRBPES] DegaHBheS HBISHIATeiNe! ChaRIeTIS I Cheaupedy
V56 BRFHE P RooBPSNAie ISR W R bEOR kR o

abet es sus host di sease,
cainpasgiNz odl&mgersalaet)«imwmsjasrmell 8$ $0ldee tragmeendsisf variable

IR Whichsaltiy S Brs B ool agihagng sPersRache ulklength
démisy osi ng spondyl itis, uveitis, poI ychonritis or 35

scleroderma in a human whi ch conprises adm nistering
to said human in need thereof an effective anount of

AShRAITRRRR k20t JuPhhog o i binie iRl foell &g to an
aMRGOR AR BRI (VEPAGAOVORABBSpeCidyaHadIan cATBES or

the invention provides the use of an antigen bindin
epiteneindependertly efatliffiesenti\hragien préga\amu R igMunoglobulin

siﬂgf@ VAHEON dgﬁ{a oﬁ Egrﬁ)%?é)ﬁt in &3 ¥ (96?( HHmb oM Etero-

stem ITEdI a I Oon Suc ‘oriasrs,

multfmenmmtmomehwméredt sadatie regions @t waﬂal@lelddmans wrwnmhe
i sease, rheumatoid arthriti fR!J uveni | e rhe%mat oi
ﬁ?g'P'ﬂ% or doaiaing are %J@%F?fi Aitigendindipg by the S'”g'e

e @%ﬁ@ﬂ?(/éﬁékﬂ@ qﬁin‘?ﬁ@?ﬁé wher ﬁ?@l%ﬁng%éaf)ﬂé@a%fgg variable

SI's, neutro riven seases

doorid bindé getiges mcﬁlamldentlys of thesadditibnadivasiable ®jroginehsA

.syndronge hyoni G . trapnspl ant rejection,

b gt ook i RldinG e et ool i single ypgiable

dgm%ﬁ'ﬁﬁlﬂﬁcmso@ébébléiéf BRidird © arf8RGHEH 88 &l RirmRkiUsked herein. An
lergic rhinitis, autoimmune diSeases ot her

lnnmungglphgllm BinglE vanakie dopwaialmaysbe Arhuiseameantiaasy variable
d@@?ﬁ 333% ?%&%R&ﬁg%%‘ gr@% 85?@@}{ \?&H&%% &891%%4 Frbt% Sher species
such as rodent (for example, as disclosed in WO 00/29004, nurse shark and
Camelid Vyy dAbs. Camelid Vg are immunoglobulin single variable domain
polypeptides that are derived from species including camel, llama, alpaca,
dromedary, and guanaco, which produce heavy chain antibodies naturally devoid
of light chains. Such V3 domains may be humanised according to standard

techniques available in the art, and such domains are still considered to be
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the disorder is rheumatoid arthritis. O her aspects
and advant ages of the present invention are described

wo e0owie3933 n t he detail ed description and the pPEF/EP200$1063289
enbodi nents thereof. In one enbodi nent, the invention
provi des antigen binding proteins which 20 conpete

el B R AR S SRR 342
cmQid D uNGorddIR3., for exanple, the antigen binding

protein of the invention conpetes with an anti body
conprising: CDRHl: SEQI.D.NO 1 CDRH2: SEQI.D. NGO 2

5. CDRH3:.. SEQ. . D NO 4 . 1:.. SEQ . D NQ, 5 | 2;.
TR (57 EERUGPERD BT (pipls” TS 10 paREIaT 1t spegiiRanpgnds an
afiigernetépitdpesinBepehdétly-atd diffeferf Xargyién 8pderieT, Mhiselay be a
by the inhinition 30 of [L-23 binding to |IL-23R ELISA
dofngin antiipsiveorasay e ademain wighys @ dgrivagve pha scaffold selected
Lohi hi t 1L [AL A O - e
oo e Sraf) cBheptnd oL ETLAH gPaB Sod T Bl 7R (e
Goolel, eahsfdirmm nGroHS: and fibkmtbctinzrinectinpehies Has seh subjected to
whi ch conpetes with ASMO (SEQ.I D NO 26, SEQ | D NO
PER§iN QrIGARIGAP QSHBIAP GRIAN DIHESAAG IEATCATREY ign the natural
lidtdRfein of the present 35 invention is one which
inds to the sanme epitope as an anti body conpri sing
CDRH3 (SEQ ID NO 3, SEQID NO 4, SEQID NO 73, SEQ

I D . 74, EQID, NO 9 S | ;100 f .

ASsRaNe She MaerBoa) TeaRBnoli e oo 2608 a8 aatigen

bGHG ORI el Boatutid Bt Shecedlly Uihdih 16 obRBEK; this may be 2

sisgte. domaNOforsexagme 2N eFHQPE-DNNIog ddraaid, e0siapieEchain Fv (Sckv)
EQ.1.D..NO 7. In i h i bi i

orieins o t M e it LT HLL SRR eh cBp o8 8 Slefero

affibddgpe as A3MD (SEQ ID NO. 26, SEQ ID NO 28). The

epi tope can be determ ned by nethods known to one
skilled in the art, for exanple by peptide mapping

o P PEEANELE Ve BRRRNA BB Fe S St fytion
camprisingcrdantgrandviading groteirs efjtrenoresenf ineastiorptigietttk with a
orarmacaRicatly BEEeptatie digent o carrier o and of

In a further aspect, the present invention provides a method of treatment
or prophylaxis of diseases or disorders associated with an immune system
mediated inflammation such as psoriasis, inflammatory bowel disease, ulcerative
colitis, crohns disease, rheumatoid arthritis, juvenile rheumatoid arthritis,
systemic lupus erythematosus, neurodegenerative diseases, for example multiple
sclerosis, neutrophil driven diseases, for example COPD , Wegeners vasculitis,
cystic fibrosis, Sjogrens syndrome, chronic transplant rejection, type 1 diabetes
graft versus host disease, asthma, allergic diseases atoptic dermatitis,
eczematous dermatitis, allergic rhinitis, autoimmune diseases other including
thyroiditis, spondyloarthropathy, ankylosing spondylitis, uveitis, polychonritis or
scleroderma in a human which comprises administering to said human in need
thereof an effective amount of an antigen binding protein of the invention. In one
embodiment the disorder is rheumatoid arthritis.
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Di sconti nuous epitopes may be identified by known

nmet hods for exanple CLIPSTM (Pepscan Systens). 20
w®ea0alk3as Descri ption of the Invention The antPQERP2008/063289

bi ndi ng proteins of the invention may conprise heavy

chain variable regions and Iight chain variabl e

regi pns of the invention whic e formatted into,.

the B sudhet SeactufRpvMIOnATOv SRSy Mo e i asii@en Bifding
pfdté‘iﬁ"s?ﬁ!ﬁe HvenBEHiiY H@ﬁkpb?@cf&%f a MedRHnh&fToPir8sinféht or

protein of the invention may therefore 25 conprise the

prahyEgisoosinuhund sy staremedmied mﬂammetﬂom Auech asfogbriasis,
.l.ength antibody. a Fab').2 fr a,.Fab fra
ngEnEhaioBabaHE Y heder Hiedative soREBPrnstuSeye, iiRAloia
attetitisd prtiieThe URBERE 2rtheitis . SystarirNupas epghginbitbsas,

appropriate light chain. The antibody may be an [

negrggjege@ggtlvg qe@@@s or exgmple gwltlplg §C@f0$l§,[§]qy|{r@hq driven

t
OB toa0r HEDBRGEPD HeoshBf FERRARS cySRE RIS, s1iGGrens
syritrolrieg Ichrcn’fikatrensmaat g ctidnnaipe mwbbtesagﬂemlmsm host disease,
| anbda constant donmin., Furthernore, the anti

agiAM; r%}e@%ﬂ@eﬁSﬁ%ﬁtO%G@&rF@@t'waeﬁt%P%ﬁ@rragt'tgﬂ jallergic
rﬁ+|ﬂ§sﬁ.§toﬁnrﬂuné%@é¥s@§r&hef ﬁclﬁg{@%gr&{i}ﬁé éﬁhﬁggﬂﬁ‘ﬁrhro athy,

receptors or nediate I nNg ant|
abkyidslng spondglitis, magltla,l rscdyckhmrﬂsajmsnmro«temm ilb odye em‘lbodlment
i (? Iy e. d cr| WD86/ 01533 which conprises an 35
% "9 t$nd a non-i mmunogl obul i n

regi @‘ﬂwerﬁk%e‘é@&ﬁd’ﬁ&vérﬁgg@é‘ of ﬁwesﬂe%ﬁﬁﬂvéﬁtﬁ"&f gid'@edPibed
any functionality required. An may denonstrate

furV‘Qrm ﬁ*ﬁ Wtﬁﬁefﬂ Heseriioni and he Qrefeffﬁﬁbe@lb@dtm%IﬂEMmreof
20 043933 P EP2008 3289 .
ADoCTy e FEERTaEPe AR RYeRERh PGV 5 RO G HBigins which

C@Vlnbbtdo\ﬁltlﬁ%ﬁfa?ﬁmﬂylcbm;ﬁlsﬂfgleml% gE@ ItD| '8953 'BEQ ID NO:4, SEQ
ant| podl es can

|[bé#%ﬁ§t§5€b|[? N& :M ISE@”P M%f%gﬁﬁﬁ&l%h@tm)ef%ﬁéam'e the
<l R R B B RS G SR b B

CERI3074BEQfId . Nexanpl e nutations at positions 235 and

7..The invention 10 therefore provides a lytic or a
CPi%H?yUQE “an anti gen binding protein, for

S-PfQ hﬁp according to the invention. In
certaln s t anti body of the invention is a full
CDRigt:h &&=@J.DAN025 tetramer) lytic or non-lytic 1gGl
ipod hg -a y of the heavy chain variable
Cﬁ%‘r% %Xh@ in. 15 In a further aspect, the
CDRent i gEcpqg)vN@esr pol ynucl eoti des encoding the [ight
and heavy chain vari abl e regi ons as described herein.

fos birdjepeod rfevitralisiog Ioé hélr-88i tosexemple eridetermingd by she inhinition
o RIBEBFUR] 12 BOSER! (Lo R Ul ePYLPH Bk SR 8F he
inhibition of IL-17 or IL-22 production by splenocytes (for example the bioassay
set out in Example 7). In one embodiment the antibody that competes is one
which competes with ASMO (SEQ ID NO: 26, SEQ ID NO: 28).

In another embodiment, the antigen binding protein of the present
invention is one which binds to the same epitope as an antibody comprising
CDRH3 (SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 73, SEQ ID NO: 74, SEQ ID

NO: 95, or SEQ ID NO: 100), for example the antibody comprising:
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| mmunol . 168 (11), 5699-5708 (2002) (SEQ ID NG 47). 20
The term "neutralises" and grammatical variations

w0 b@peefo3ias used throughout the present speci PCTYEP10081063289
inrelation to antigen binding proteins of the
i nvention nmeans that a biological activity of I1L-23 is

ed otally or partially, in the presence
Cgﬁ#ﬁ ﬁ@dﬁ“&ﬁ |ng proteins of the present
CDMgM | aEQI M fewpari son to the activity of 1L-23 in
t he absence of such antigen binding 25 proteins.

CEERI'tlfﬂaI iS2@ildhN@iy be due to but not linmted to one or

€ I|gand bi ndi ng, preventing the
Cﬁ%’eﬂ %@?ﬁ“ﬁ)g the receptor, down regulating the
CDRIZ8 r el OrNO»: 6adriecti ng effector functionality.
Level s of neutralisation can be neasured in several

C\W;]fyeﬁ' f FEQ,EMNOe 7Ty use of the assays as set out in
e B g SR B AR o e

binele &p thos s&l\dmecztpnm@yé dmABIHIOr(S@D (DINO-a26 ESEIHHDGN@S%) The
6. The neutralisation of |IL-

d bed
ePlpRA A B SRje TR ALY aFalaons KASHBLaIe SIS 1Bdes BHa LT
eRaBlens) BELNREM=PBMd dsind oHftbrideTiofsiy SRk RspbdhiBthe sequence

ollevrebns pd (SO ﬂDIN@@t?) enclc pepatle cob@inegd Areedinofamid residues,
L-17 roducti.on as i ch b
s isaBReT PP BRRHSR BVt RriSs pRBRRS Fidmniena e
D%nﬂﬁ%lﬁ@éblﬁ%ésorﬂagfbé iderfFiddby RhGwRPSEModS FAFRIGH
Y a.ﬁwsesw n WO 2009/ 043933 PCT/ EP2008/ 063 89

CeIR@hI BtepseAnadysggrodlct i on of 1L-17 in the presence of

neutralising antigen binding protein. Oher nethods

of assessing neutralisation, for exanple, by assessing

t he D@%ﬁl&ﬁl@dchbﬂ@hr&th@tlvw@ﬁtlbhe I L-23 and |ts
receptor 1n the resence of neutrali si ng ant|

bi ndil Ag aptigeribincine Praieing af ihe Hweatkion rréawcorﬁ@n%eeavmham
' {
e P R TBAL AR Bne B e G 08 oy ve

fdpimadtieddnior the aitrusturbiof la rietveal ahtibedsor fumbtdraltiiagrhent or
equi val ent neutral i si nB acti VI t to the anti bodi

eQuEAISNF fNesa0Th AR ARLIIEHP 'Brﬂflt@% MVENHEN ALY thérefore

S 1 S A g o

(Haiu)brfraalg'rrm_ttja)ﬁabs‘wnmt Dr_eqm/allenﬂmqmeofo(lsucm an S@EVam tri- or

S e T o TR SHEREL 38 SRR BB e

aftbodydmaldfe: ar@fg@( 3§52, ﬂg{@3 L@rngW' bh% el'ng %@Bﬁﬂj@'o?@
meani'ngs’ (see,

moglifiadavariant mﬁraaf Tf@)rzdnspnt d@mamarpfttbe a_rélb@dmh@ayy chain may

bé %Feﬁ%q, ggboa{ﬁ hggg d;ﬁ%\ﬁ@%&oaw coﬁﬁg Al 3ortng|na?nta¥ e & &appa or

lambda constant domain. Furthermore, the antigen binding protein may

comprise modifications of all classes e.g. I9G dimers, Fc mutants that no longer
bind Fc receptors or mediate C1q binding. The antigen binding protein may also
be a chimeric antibody of the type described in WO86/01533 which comprises an
antigen binding region and a non-immunoglobulin region.
The constant region is selected according to any functionality required. An
IgG1 may demonstrate lytic ability through binding to complement and/or will
-19 -



contains a naturally-occurring variable region (light
chai n and heavy chains) derived froma donor anti body
WO 20099643983 ati on with |ight and heavy chai n conBCHEP208%063289
regions derived froman acceptor antibody. A
"humani sed anti body" refers to a type of engi neered

5 n%@%g%mﬁ\éép lquﬁ aﬂoe t,cg(lng %m?y) An' |g?;f wrfabe preferred if
a'W&QMIb&lH@%hﬁS@dP%ﬁb&U%dt %m@)e?ng@f AeigHies can

derived fromone (or nore) ‘human imunoglobulin(s)
demoaduate loatabilrtsanrewmdmmpod fchereﬁyrduter@am mereapreferable to

oRIRE obBe BT REE bR TaEY . kbl R8alafsorSU8SBivea i
ECDH369) 34 Hod ggampRrE matationBizR/pbeRibASI2BBYandP232 1 Thé ¥ ention

A suitabl e human acceptor anti body may be one
10 thesefere pepvidema yticamaenen-tiigl forma &f ahzadigen kinding fpsotein, for

( base, and Sw ss
grﬁﬁ@é éna ﬂﬁ%&@géeor@%ﬁél&o og eﬂ?éﬁt he nucl eoti de and
am nm e@tain mséthmt(bfodww tio® mvien8on dénd Iflh]Dl@yigthﬁ(d?gl nIEmLZ
anti body characterized by a honmol ogy tqo the franewo
tetEN e Y tiSTor R - 'MB%JQGéﬁPﬁB%%h@WHQ ANy ithe hﬁéVY:IC'B%'@lV@)” iable
o provide a heavy chain constant
ré@%?%ﬁe%ﬂ?%o%ege eavy chain variable franework -21 WO
15 2009!rOd&%33rF@G‘prP2I®@81v@ﬁﬂa8Sp)rO\Bdesegokynutleotldesend:odmg the

aof the d A i tabl ti bod
igh A S bRt P oS s S CURes BRTBr vari abl

fr anﬂ%&@ptb?%r‘%ﬁé h&eatoB Pn&rfd @ﬁbﬁlﬂe'lﬂ 2B isoMpdatled of IL-
manner. It should be noted that the acceptor antibod éJ

12Bheta Taantl &inghel Cﬁomnage@erﬁom@ubm&qm 28R. Parlamdi.aha

il 1B EF PG AP REDOE umani sed

20  anti ppdit@sn “neifralibes” wgmchﬁmaaagmean@b used
EP- A- 054951 The term "donor anti body" refers to an

thiprgadyhe RerRsaTt REFTICRLIAY Brrelatieadatantigan Pinging Rroteins of the
m%ﬂﬂ&ﬁ Pd‘éa%%tghg{ea %%l@@ﬁé‘icéc?wﬁg?f g.ﬁg?% ﬁ{gdﬁ‘gﬁ & ¥iﬂ§ér‘3}8{a‘ﬂy or

panmallyaga thé eresenceofahé antgen bmwtggbminelhs of theptesent mention
as to provide the altered inmunaogl obulin codin
tls J8n Piding

INGRMPIRAN forfhe aStivine 'rhih@eﬁ‘t&?n&ﬁtq §H6Y 3Rt
25 pﬂﬂélhgeﬂbﬁtrélﬁ’e%QbB'rﬁé%Ee I B ot |n¥1'|t88 tﬁ%ﬁb\ﬁrtrﬁore of blocking

aracteristic of nor ant i body
ligarcteipdng, arevembdidg'the E§and actnvainngathewboe@to( rdmwmregmmtlng the

8 TR i Ao 0 ISoBRT LS o1 ot SHH Of st an be
midast RIERINSEvR A PaYsS féH éﬁan%le%@%%ﬂﬁe %‘é’sgy§ aq %éf‘é@tsln the
encoding its 20 heavy and/or %ht chai n framework

exagpesoeion/ or euampﬂm%mn aa@mow lqhgneaswr@rsnnhlbtblnstcﬁnu_ -23

30 bR BRI ialddich FRTER caRtiéd Juef ERFhule h dqnegied

ERainphoeyThé BRelisationd#iL128dn abistdieay ®PplcaBBRICAY h¥sessing
determ ni ng regi on am no acid
the decreased binding between the IL 23 and its receptor in the presence of

neutralising antigen binding protein.

35 Levels of neutralisation can also be measured, for example in an IL-17
production assay which may be carried out for example as described in Example

7. The neutralisation of IL-23 in this assay is measured by assessing the
-20 -
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sequences of an anti body which are the hypervariabl e
regi ons of imunogl obulin 25 heavy and |ight chains.

w@Ee@o/043983 , Kabat et al., Sequences of Protei nBCDEP2008/063289

I mmunol ogi cal Interest, 4th Ed., U S. Departnent of
Heal t h and Hurran Services, National Institutes of

t 198 . There are three heavy chai n.and ¢t
5 inniigiien ot ACHCtaRaT 1o 7 it Esencs of REURRIS/AR pafgs Sinding
pRfEhi on of an |mTunogI obul'in. Thus, "CDRs" as used
hereln refers to all three heavy chaln CDRs, or all
t hr e@thametf‘@lde af rebassImRe ey alisadion, fﬂrlexlaerm}q anassdsising the

e . 1 f i . he.
o Eeert Bfishd Revisen we AT hedliS keoeaian bh e diie®
nEGBAIBIRP anfgen smamm’b@éjnmkn@wntlﬁm@atﬂ S il U, her
regi on _and woul d be understood to be so by a ski I'l ed

exPBlen Biagse @gpa¥scanpl e Chothia et al., (1989)
Conformati ons of i mrunogl obulin hypervariabl e
regions; Nature 342, p877-883. 35 The antigen binding

pr ot g maltématuem&péet cfrthe ppek et imfentiba tD@r@SISI’FirOVIded antigen
roduced by transfection of a

i nyention na
birging Mioeing ﬁ@tp %%ablﬁast/%&%@nt@dMgﬁq%\fq‘@ﬁtﬂw@tr@aauﬂegactlv'ty

GERNEPO S R PLBT B KT A B8 Bindhl protéis whicn

reiaiprtbemeutrahsmg @ctioity oA, A3NT, AShENOTABBIOpN dukei e d3/1L-23
b aci ng .t hese codin ences for. the antige
et %&H?@W oSS AL N0G Bind ok ssaps ¢ Rhioition of

qu’A\T@@I$ é%’y & §é1y01ﬁ%"ErX9 Jﬂ@ggeﬂcﬁ% q:@ﬁ?@@d&:tlﬂ?ély
control |ng replication and expression in, and

secretion from a host cell. Regulatory sequences

<1 a1 88 Bk S KRR AT ELdbBare apt SRRt R

ey sABbe bedl asarlcw Bt hR! Atibdlies ARAQMbreveyf RESILAN Cold Spring
vect or can be produced havi ng a DNA sequence whi ch

Harmasdebosatonnill 83@&Nt ary anti gen bi ndi ng pr otein |ight

o pr 2es R0 2pBe g Teldi o 2P BY BRGhPel<l] SgRER bhicn

comtawfsaa natsalhhecamdng gadaojeangion (Hyik ctwhreehdkbieevy chains)
kers are concerned, so to ensure a

IR 5P 7 AAROCEEIPSHIY FORPRaRTa AN Brg feevpRaRInconstant
réQIBILasRIbd frohl £ BELIG dntiddy. heavy and T ght chai n

ing sequences for 'the antigen binding protein may
r esi Ad'homamissidnatibodyt refers tA) 3 bipecefeangdimerred antibogy having its

transf ted b onvent,i onal tech es. wth both
SO S Bu RO e s SRSl S 1 i oy
m%nﬁ haglbﬁub(@@bﬂ{/éd Pﬁrt§ 0B B motstuld BeﬁWEQ{&f\@ﬁtfﬁtﬁn @&t (or more)
of the invention conprising both the reconbi nant

h@magymmomobul@l(ﬁ) aln@dldéwyfremwwk sTppottragidties may be

ofifebringls R Y e PG B oo bl R (e soi

UiSay @at 10029- The3 2 gmm@d%gbm@t &1, BigMechholohy) Babuqesot)). A
the association of both t reconbi nant heavy chain

siifable humaghacceepiprrantibody mean ke onedsielecied foan yconventional
database, e.g., the KABAT® database, Los Alamos database, and Swiss Protein

database, by homology to the nucleotide and amino acid sequences of the donor
antibody. A human antibody characterized by a homology to the framework
regions of the donor antibody (on an amino acid basis) may be suitable to

provide a heavy chain constant region and/or a heavy chain variable framework
=21 -
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25 appropriate assay, such as ELISA or RIA. Simlar
conventional techniques may be enployed to construct

w@een4383 | gen bi nding proteins. Suitabl e vect PCHEP298/063289

t he cl oning and subcl oning steps enployed in the
nethods and construction of the conp03|t|ons of this

i n | ect f ski th t.
rodion Brdierion oh DG e BalA Bt Aesor iR grsple of
dY8StRY I%HT%KaP?cdﬁs@Qﬂt dMRIrigerd PameRE Fagibis may be selected in a

commercially available from supply houses such as
sirrrar strenmel Bilicstiawth besioted{hatithe edcegtagalraﬂbodyrheavy and light

cEHREHRE LB iR BB B S b SRt BTt prr
apkissdapsLs&eral WAYHBF BIIRS chehanbRiRbE aBEPedic6e- ke for
antibiotic resistance), and is easily mani pul ated may

exeMpleeldP 1A7028P 400 agd 650549%1 35 sel ection of the
cl om]-ﬁg té(r‘?‘rﬁ'rcﬁc;ndrsan@lfiss o éPSttt)%gl grﬁfbtoﬁgl(%ntoglo%al and/or

i nvention on vec

rexoatiEcamet) which bohtgbm@s theiab@hod @cfd)$equvil1@bsfdf |Ith’arlab|e regions,
expr essi on of the het er ol ogous DNA sequences, , ,
8 g %B@ogg)bulln

, (P& RRET THRCtIQNES TFRAgMEnED PH2RYGS Brer Ef-’tﬂ)@gysééﬁ
pSith¥de8THd B éﬁo(n@gqﬁé %ﬁ@réﬂﬁﬂﬁn@%&uhr@(ﬁﬁ Bﬁ Bl fBsulting

vector sequences include a poly A signa nce
espressed afterma ddibody vgthothicharttigemmnspgdi@iy armhmbutfaélzmg activity

bet t bet agl Th
c@%&?&ggf f@kﬁ‘ca@r@rafﬂ@wmﬁeg e?na?ragpgg) synt ﬁesn zed
by t ¢REREMN EScoMRtdr é?ﬂi%%%/'t ﬁéfét'%%%rﬁgrhtﬁﬂo%? (Mbndchir%l and/or

art. 10 The conponents of such vectors,

recopibicamnis hetasplogols ito @‘@mé@nor a;rmb@daewlglchmm@es all (or any
d th
oGl RHEPuf AR BRI B ST s By i BlBge s hgring s

h&& B8 Bgthtadhaits frahiewdtk FeGibhe antifte iR Hneifora Rt ehain
secretion of the product of the reconbinant DNA in a

cenrstant regionssio. thexfifeimapagiet dineasiner e 4 Fefiaineambediments a
M‘R‘aﬁ@lrﬂfﬁgﬁif @céq’b?&sarﬁfb% nown in the art for

erl al’, insect; yeast, and fungal

expr &SBReh areadefa‘xhecbabmeseérepreﬁmbrftamtytdvterrmn ngoegionTa®ino acid
resent |nvent|on al so enconpasses a cell |ine

SequaNaes &f & FRHDRAY WW'%Q%F%WP%}’%@@H'% r%QiﬁF%Pﬁirﬂ@Uﬂﬁgbbu“”
t [ r gt

"ERD B RINORRES Per 08 A00AET AL GEUhoe  FRplEn oLt

Imﬁrmlnotmglmmtetdsér4tEGEdTaULS‘pL[Departmenmf tieaeand bhirmfgw Services,

t I ' |. Ho || :
NEsn g BsblesardteaiP BB0)  Mheie 58 BiStne Sl sainiabathese lioht
ciRAintABRS (ENEDR MRS ) $n trRNartdBIe boPldPst érﬂmﬁr‘ﬁ@noglobulln

constructlon of antigen binding proteins of this

Thus.eRDRe. asusedbereimrfersciel alstheee beavy chmeéllzdlas emall three

. eX0l esS| 0 Lgen_Rindi .t'.f .
VBRI o v ALREY 2B B BB oBAR' PR BhobBrigte
TREGtete andpriXeifoldifgRf thKntitody Magrhésh tegldther residues

(e.g., 3T3), and nyeloma cells, for exanple it
are considered part of the antigen binding region and would be understood to be
so by a skilled person. See for example Chothia et al., (1989) Conformations of
immunoglobulin hypervariable regions; Nature 342, p877-883.

The antigen binding proteins, for example antibodies of the present

invention may be produced by transfection of a host cell with an expression

vector comprising the coding sequence for the antigen binding protein of the
-2
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may be expressed in a CHO or a nyeloma cell. Human

cells may be used, thus enabling the nolecule to be
Wore@po#xa wi t h human gl ycosyl ation patterns. PCT/EP2008/063289

Al ternatively, other eukaryotic cell Iines nmay be

enpl oyed. The selection of suitable manmalian host
cel a net hods for transfo rmtlo cyl.ture .
'”é(ﬁBI'?H‘ @%@Wﬁsswv&&tﬁr@ "SRAMBINGHT: Pt ﬁd%eweﬁm placing
tr@éb'cfddﬁ?%} EQdLeHcRs fHowe érﬂlgtehebln@ih{; preteth m%;ﬂeratlve association

SanmbrooK et al., cited above. Baclerial cells may
wiih @paveriigng! r%ulatmy corirolsesiuenags eapabletdicosipitieg shen

of. he combi n ot her .enbodi
rigalifly ahf GRS eandis? 58t lBh (i RESReT. Reghlgior
s&m'ence%l’n@cl&5ép1&ﬂo(e¥%%&héncé@\€ﬁgeCM\¢\d)%r*n@tetrh@n@&gnal

tendency of proteins expressed 1n bacterial cells to
serueneeanvhiah 6ra & darivedimn pahenkrayyyaatiasties.opimikarly, a
SO PLBBSIR Bl Bl L 6T B DR el

enedds 4 compleraattageantidgeh BRG0S0 %ght or heavy chaln In certain
PCT/ EP2008/ 063289 5 bindi ng abi|i tg If the nol ecu
@PBF‘EB%@& tB‘§ SEFENE £XPEFSSIAN E%qtpr Rdd '?Jtl‘c@tlj iR e firgt gxcept insofar

aQﬂ‘%P@é%?ﬁg s%g%ﬁcésoélﬁ@ sél:ét oS fidtkdar an%%gncéméjod sﬁ% @nsure as

desira or in alternative I ments
farmasqudséd | etyateaohexdypaptideechlaac isdfuneatiortaly texpressekden be

ATV Inaadi it it shBin G savgides et e adlighiupinding
pﬁﬁélhsméy‘ré%%% gngfe \;Ec%reChm' ogy. Various 10

strains of B. subti Streptonyces, other bacilli
and Arselegtee healcell @@Obtéanﬁa@tled;beydconvenhoaalrtecfmmues with both

el 2l Bhodii bR st dPsidcied By MRl Bty i create
tr%strdﬁiféctéa Hos eell ot lel |ﬁver¢ticm c@hpﬁaﬁglblom erredrecombmant or
|do tera and viral Ere55|on systens.

Smt @%t aqd heawyrehains. 1 hEH@ﬁﬁ@@FGChge” S tbencgb@red by
cgrll\?erhtfl gf t%%ﬁ gﬁ%g% \Aﬁémhcreeth rga %ﬂﬂg%@% nedlrﬁb pro-'t—gﬂ of the

enera ors nma

menﬂcbm uthecntigoe bntdnagl@fcﬂeml Whlchﬂrh(tmdés trma&go@ﬂatbo of both the
roduce the host cells of the.invention, and culture

RNty chajn erdigr Baicahaim s seiepgeh omenhge by
t f
agﬂif%?ﬁ'afé BdschNSyich BYENISAD TRAM Sikf r)'é’eﬁ\i/%rgtﬁiygl EBAnRles may

onvent i technlques Typi cal |
beentwadyexf ta mmqmmmi; etirterlam‘tngem boding peotei@sum free

cu S 9 82U LBy B PP

rﬁé‘trﬁ&! P b@rﬁ &tuttiodfoftthe chbmp@altioRs T ®Yis ki)rﬁ?veWﬁbhfnh bé s@lBcted
the cell culture contents according to standar

by ooe«d skdisn de arte Fartexampie.dbie wgnaemntioral pl G sefieg ef cloning

VBB Bl ke “Ghb Vekler BUETE e 20 EPcially pyalapladgom suply
h&Usds, tsa@h@lsql\*ﬂérsﬁbm (/Btﬁdldlrfgﬁdﬁﬁsfﬁi@ |Un|t@6 thQd@fW) ofP#armacia

do not linmt this invention. For exanp grepar ation
(Uppsala,cpwedem: i Arddiienallyy any vector WhICh |s capa le of replicating

readily, has an abundance of cloning sites and selectable genes (e.g., antibiotic
resistance), and is easily manipulated may be used for cloning. Thus, the
selection of the cloning vector is not a limiting factor in this invention.
The expression vectors may also be characterized by genes suitable for
amplifying expression of the heterologous DNA sequences, e.g., the mammalian
23 .
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described in WD 99/58679 and WD 96/ 16990. Yet anot her

nmet hod of expression of the antigen binding proteins
WOreg09/048983 i ze expression in a transgeni c ani naPCT/BP2INS/063289

as described in U S. Patent No. 30 4,873, 316. This

relates to an expression system usi ng the ani mal’

SRR L R R IRbldsnnts

m‘éﬁﬁier@ﬁof QHaN38Gudt @ 8LiEh a8 fidn® bBVink- gertHﬂ‘hBHﬁérﬁ’@;BGH)
aspect of the invention there is provided a nethod

apd dmjbet@glomm pmomsyquemew@etagiepm)o n hehexgimessiomaectors
C [ ses ng.a hos 35 cel,l : .
oS e R minche b nShiedy bl tinHodes B3 spOBRd dhop ehilea i
tHi¢ ght and/ or heavy chain of the anti body of the

i nvention and recoverlng the anti body thereby

pr odliBe gomppnens olpmhovestys, POT/EMEO08s/ SBSOEM g8NeH

AFGRGEITEHER BB PLESENC BN ABS3d Quiaineg rom

rovi del ng an 8Nt

c@hrrtd?relapoleﬁamallsmwemg @rrsymrneshzéﬂ bg&ndwnandcedures for use in
neutralises the activity of human |L-23 V\,hl ch nmeth

dERFHNG WESHPRRSSIQRARAIOF SeCIelipn S ¥ BIRYChOT INeLreCompygnt DNA
i SRR ﬁoéie@tHeFBBbﬂbﬁngé ?ﬁprgeé.bﬁ%xtor$ B WRcHYhiHhBRbus

a second vector encodi ain o
typesidne dpownlo tIQe)arttfoanEafrmnmlarg biact&rramhsamt pnmst sred fungal

e.g.. CHO wth said first and second vectors; (d

e tRTERHPGRY AlsorhsS et BF 1B ByriSh-under condi | ohs
Cond"Fﬁé\p‘?eééht%\%ntléﬁCdlﬁ éﬁébrﬁbaéi& 20EI hed YrahsRBPvAh a
host cell into said culture nedia; (e) recovering the

r@@mmn@d masmmb@@ntamlrzg ée qaying seq@Rese fhe estigempinding

oici€ipP oF 1€ Bt P Veptiit. okt B istytiBr S BAlgd Sther

m%"n@ﬁﬂ@t‘idns STaREsE tiopnay) vddibS areais@rohwsrtdngl. aHewever, cells
enpl oyed to assess qualitative and F%uantltatlve

frﬁﬁh\éﬁrwscﬁtr&'mﬁsd BneolbBay heouse_dfzvs repliggtion @h e glonimohactors

aha‘o dr s‘Pe ﬁﬁ)‘u? A% trabesh Bﬁah’t t&)ﬂdmg ed @éhr?soof this invention.
rall ficacy prior t su sequen uman

C| I nSOﬁfabIeth@@t esligper é@lrlmﬂi fbotheéemreaslentdﬁme antlgen binding

offSEiie G HACHON SBHIE TETaL RSB e BS0aGRID.SHO (6.9
DAL 8D, Hink 23 BBrobfdi BRI (6249 dhs ﬂwe%mgfceh@%r example it

cules e present entioh in th
rrtayrbmemreesed amal GH@ dn(a ragelostaedell. 25umanccedisahayg ke lused, thus

the art de di ng nth ond|t|onb treated
etk neribBgelp iR R rhedRcoih Rl S PR e
Att@@ian(/éll?e@ir%@ etiRahd8Cc Cell !HneQPrﬁé%/ Be e . PHE SelR¥RbIY of
two weeks) over an extended time period (e.g. four to
sgifable mammalian host cells and methods for transformation, culture,
amplification, screening and product production and purification are known in the
art. See, e.g., Sambrook et al., cited above.
Bacterial cells may prove useful as host cells suitable for the expression of
the recombinant Fabs or other embodiments of the present invention (see, e.g.,
Plickthun, A., Immunol. Rev., 130:151-188 (1992)). However, due to the
tendency of proteins expressed in bacterial cells to be in an unfolded or
improperly folded form or in a non-glycosylated form, any recombinant Fab

produced in a bacterial cell would have to be screened for retention of antigen
-24 -
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nont hs) maybe required to achi eve maxi mal therapeutic
ef fi cacy. The node of adm nistration of the

W@ b@pagpees i c agent of the invention may 30 beP@mEP2008/063289

sui tabl e route which delivers the agent to the host.
The antigen binding proteins, and pharmaceutical

t t | ar |

oPRESb B P s e R TE b B) R Bl Al et aritced in
pl‘o‘be‘ﬁl )feldbatfbﬁﬁ hﬁ‘éﬁbbé’tena! CBINROEIE HeLA @B5irdble host or in alternative

mtrarruscular y (i.m), intravenously (i.v.),
embpdma@talthg mareeawlap_s@au exprege theobactheali haséﬂnddhemrby

t |
SO ERRh S1A0eR T EoT BT BRI Hariod sFRERN -8l Userdeng
eRdrebSioR & wdickndwiy 88thoenc@s innh@gikicver bu@@tﬁdol@gsf Maridus
phar maceut i cal Lj% acceptable carrier. In

S%@'GEWI%@UDH“% riﬂpt@ny@% qtfﬂﬁfebﬁqﬂb@nda*he éilj@éfdﬁbsa|80 be
ution containing -26 WO 2009/043933
e%ngﬁlfgﬁ§®§b 5 the antigen binding protein,
pr ef @rtadrk Yielred esteainabf phasticelloghowh tplthodenskillédimthe art are
ready for injection is preferred. The corrp05|t| ons for
aﬁﬁr%’ﬁ!'%?'&la fg?ﬁtrﬂeﬂﬁ raft et aS\Aﬁ‘$th @6H$nﬁ19y ER%PBPI ggng
Lléﬁl\k/]g&{te?%r?%o\;'rr%geg@rgﬁtglgﬁlsk% er eo? @g ?('J ved éltntb?.éGenetlc
Eppmeetiogud 2241298, dbereph dyess (:‘egaﬁ)ean;d referenegsabited tnerein.
agueQus carrier egus c rrler
! Sy8genet gnggnocs Byutich the. PSS gn fa cebistrile fte

trhh&RctidMBfthe® durea tiRYodfcdMdhost telld beth@NAvention, and
general ly free of particulate matter. These sol utions

cuitiyre reethods inecessAry vg peeshicenthe @ndigenwinding postgin of the

. .'|' ' h O, il ign). The. .

bR BRI AGEHTHRR ob Reaeetiotd pd My apicely. the

ca@ltlrermeihydo1dsé prersit @entied e & @erirm-fARPEWNIrdRi&thod, usually
hysi ol ogi cal conditions such as pH adjusting and 15

bﬁ@ﬂlrtwnmgelbsg@ewm-fr@ecm STSRENSINT ehikpwiseoANEE Projuced, the
ﬁ{@dérrﬂg@ng@n%P r]%auﬁv%tu&rhﬁma 'Hévﬁl%ﬁ(?(affrbrﬁ tﬁH%I%II gulture

I On can

ccbreteatg dcoordiag ao istdhdaia pmaiulres of theraratmdzladmg earbmmmluln
% to as .much as 15 or 20% and wi | | e?

S%'éat@ar%@p\a@tr%.aﬁwtymn%rﬁ/qlwmn&m%maF%aphy g
elecRBARbIESRSand e liked (S ReHdifiy KﬂJ%ste’?@ mﬂﬁiitrfé%léﬁ ofté€art and

adm ni stration sel ecte arnmaceuti ca
do owp biwiittthisrinednticme Fonexan@e, pr@para’ttorrmﬁ&lmtne@antibodies are

I njecti.on co r e ntain 1 nL sterile
%ﬁ%@ﬁéﬂﬁﬁ%@é’%gﬁ%%ﬁam %/ﬁggé\‘i@t 1 ng to about 100
ng, ‘?’e%n@tﬁ@k‘heﬁl@o@@f Eprebsish &Qné'gnﬁéer\"@fn@mg protelns may
&re erably about 5 ng to about ny, an antigen
u

izwoﬁ)fpgew@m & a transgeeicaninel, shich astdeﬁ@ape@ﬂn thé&. Patent No.

RIS TRl pReBadbloiE N h AR eRR g B

pFoRAGter Which WwRBH &iaRsgdnidhll2meordorafed iAtes m#@mimanpermis the
sol ution, and about 1 to about 30 and preferably 5 ng

ferpAlg R IOGUSe g dSTSirad rasemBEGNbPRISHGNISITEN of t he
| nVeptl QRS s s[é‘ec%f tﬁbqﬂfént%nst%fg fsr aB}/ldAﬁta“ﬁ‘ﬁlet ducing

for preparing renteral adm ni st € conpositions
aamatibedy of the invention which method comprises the step of culturing a host

cell transformed or transfected with a vector encoding the light and/or heavy
chain of the antibody of the invention and recovering the antibody thereby

produced.
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known or will be apparent to those skilled in the art
and are described in nore 30 detail in, for exanple,

waeRevgroen’ s Phar maceuti cal Science, 15th ed., PHER2008/063289

Publ i shi ng Conpany, Easton, Pennsylvania. For the
preparation of intravenously adm nistrable anti gen
bi ndj n tein fornul ati ons of .the invention
okt Ja50rGaiapeputR 1hE DFsserh i BBH R Fag P Piviced & method of
pl%o%féh?mﬁﬁhuw Q@'arﬂ?b‘é@&"bﬁ‘%e pl%é@hf‘ﬁrve%d)n m bineaYe and
29-137, Vol .3 (3rd April 2000), Wang,
newhnaltsabuthe tayctlw%ofshtabam |Ils£6|vﬂmcfamethod mrrmrnsea theé steps of;

(190t AToBbTigE RARYEREF Ehoiding 2 pedly e Rh e britizhay:
art @e‘ﬁgﬁda esg (19c8\é§-ctd%ﬁg$ ﬁ bn@h&%lm enrtow? grﬁﬂlbody,

- 27 Wbtm@omra@@snm@mdm@shi@g Cii"@)n\t\/@fﬂ gaud fdfﬁgand

in Par I I | ations”, J.Pharm Sci 91 (2002)
2283- 2%&85{1‘%”&%“ K et aI "Effects of types of sugar

on s{dwultudag tlahost déllasfestep (¢) under don@donsbeh@uclvd to the
Phar m Sci 92 (2003) 266-274,1zutsu,  Kkoji
"Exci pisesretionyiitaeiantipgdy HRM $aid host cell into ) Said culture media;

SRS Rl o g o

free ryl ng har m 4 (2002)
1033-1039, Johnson, R I\/Iannltol sucrose m xtures 10

versatile forml ns, for | |I2aIO

Phar AC8&XPrasperR0BE dsstedhehoptne Salinod7 Wthexarined for
in \ﬁ@b%’éh@'l%/ B)QUQ@"OW an d r@é}llété%rsﬁé € PaEs el coﬁ%@ﬁﬁ’érﬂal ELISA
stability",” J. Pharm 91, 2- 2264, (2002) the

assayl fpemetmarmrﬁp@vedm @ISSG%& @ualﬁanJ@m@neanwetme hingyng of the

apBEHBIE- 2L ARl B] ol R SR R ERaT alot Wad o veriry

n@utréllzﬁhg éﬁléat:%@ﬂor whaibsequant mﬂéﬁ&mmbl §t@H|es performed to
prepar ation resent in unit dose forns.

e\é@lda@pthieéleéS'SEQﬁ‘@ﬁa?ﬁém peHPOdy Brthedadydeaspde ’fk)\ii3 psuqyeclearance
n% ? E}&ed readily by those of skill in the art.
uita doses may be cal culated for patients
accof e nigst @ndhairatiow bf treatnhent ré%t@(mleeremmlvednkatlon of the
be in the ra 1 to 20

Sl ﬁih@@reggﬁtdm@tlogﬁp%fgqgw@ qieey '%ﬁﬂﬂl&@r‘o@e adjusted

I d]egiéﬂ h@m eLps®
I/rghgﬁ‘fggﬂ@gﬂegﬂre t co d|t| ons such as rﬂggrma t ol éh&the

gemenaxt healﬁ) of meqyatmrt s|tis BOyisaped ildteepedted akismgofe. @Lcmce a
human su t abl e

wgSk O BB e RE I eSS AT e Sted Hieyperiadt (e & six
w%'ﬁt@@ﬁ@ybé @qu@ré@ﬁ@'a%h%v@a rﬁQx@r%@‘foeraBéuﬁb éff'bﬁc;gorfga or

, . 40mg, or for exanple 1
100n‘gfheasmo oba@orrgstraironaaf the thejepeuiinagent qirtoe enwenﬁﬂn may

oh R LR B R R B8 AHRLBIE5, The antgen bincing
ptdﬂélh@v@ﬂiwréﬁbbm@éeuti@br@cWﬁ@sih@mé ¥t thetiaberstisiear@®yarticdilarly useful
necessary, be repeated at appr opriate tine intervals

f%éﬁé@'ﬂ@ﬁﬁ'z@gﬁaﬁﬁr@ PN dte, HPCAtYIBASH @rC.), intrathecally,
intraperitoneally, intramuscularly (i.m.), intravenously (i.v.), or intranasally.

Therapeutic agents of the invention may be prepared as pharmaceutical
compositions containing an effective amount of the antigen binding protein of the
invention as an active ingredient in a pharmaceutically acceptable carrier. In the

prophylactic agent of the invention, an aqueous suspension or solution containing
-26 -
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30 The antigen binding proteins described herein can
be Iyophilized for storage and reconstituted in a
WG 00vakdss carrier prior to use. This techni queP¢EEP2008/063289
been shown to be effective with conventi onal
i mmunogl obul i ns and art-known |yophilization and

tr%'g%gt&set I%'ﬁé'lngnrwt@ Cﬁ%gﬁgglﬁwge€£$%89950@5% In a%orm
ré‘é?fW@ﬁlrﬁécﬁ%n i$ préfamagi SFchcﬁfﬁp@sﬂflér%efbr@aPéHt@HalI%'d%ﬁ.lsf}at.on

the present invention or a functional fragnment
Mlhmmaﬂonmwmrapm%a reebdion gfdhe yntiger pinaing preini aithe gnvention

of hEBLATRN ot RlsBE B sz PR RSB BabEs, 855"
pREdrabR2EN 8606538 Barrier | V\Wa&l@t@bﬂé(&{uméarﬁbﬁsem%? be employed,

ul cerative colitis, crohns di sease, rheunatoid

e&r+ hPP4 saling, \aShiglecindaanthing kear thasersolutiangsmayioe made
eHReuﬁnc? b%%ﬁﬂgtﬁ%%u& parpﬁﬂéf%%gﬁgle rﬂ’ié%’e sdabﬁgﬁssﬁ‘lsay t;eoéterlllzed

scl'erosi's,” neu

byJI Icem’t?@ﬁianai o/r/ellelmﬁvm ete@liPalion ﬁ&gamﬁ:es (eap cfuiratuors) The
stic fi br03| S, gr ens gndrorre chro

C‘P 89§'Bpa%fn%?%@unoqharm&eua llyAsceptale aHxilgRy sypstances as

[
RRRTb R, B ITRaIR) SRS R T P S S ETENE
bu#ﬁe’aniﬁg agentaneltcot'lﬁm“ ccmﬂe:mntratrun@f mesalam bindIngddrotein of the

.t oiditi ond rthro th ank n

ryBBlidy M 4 PrBiaGeLiSp BT oo oY WETUP S o fam less than

ab&t‘U‘S"/@'mQQHWB%r éth@aé*c' SYar, k& as RERaP1 § or 20% by weight
arthritis. In a yet further aspect, the invention

apd wili be setectehprimasiy based qulu@nqahgnesmsmmqﬁa @tmgz@cordmg
o friladl iR M B Butlieh BREIEE T or hmune syetem.

medi Thes 4 phhmaitienl carpsiasn @sﬂrfe iAsestion o ligtrarat ssWlar
bowel dlsease ul cerative colitis, crohns di sease

injerdigReRosild b@lplrwarﬁdgo cpntadmil el stsilenbuBeeecawaler; @n% between
ag&f‘ttfaﬂg“fo IapBHtsﬂ 4 ﬁ_ﬁq%@u@% 50 rief rm%@%gtdr\(ﬁorﬁ preferably,

seas or exa erosit s utr

aboiutvimgo aticeseng, bioan emdgan blnﬁlﬂﬂ})mteln for example an
Wégenersvascul itis, cystic f| br osi s,

agiiReyopiene dmyesiiog.- ﬁlmgay hpl am@uilcai %@‘@p@%ltlgmaﬂhe
inVBhEYS f&%ﬁa%rﬁﬁ%ﬁﬁfusﬁﬁ Rd beFhh§s @qugfgrﬁ%gfrgt%f,gp%o ml of

exanpl e atoptic dermatitis, eczemato
sialrlleaRg]ger srsioiutioni, and abdubd heabaut 30 andpeeidiraEnSang to about 25

5 S  LUROL  SPANOK 93 LV PR 20 051,09
Aéﬁla?h@ﬁédﬁiforbﬂemgeﬁ%ﬂtéfﬁw aﬁmlgﬂré&é%hﬂo%ltlons are well

rheumatoid arthritis. be understood that the
kizeuwji on véls be @pparaid do mcm $kl|(€$EIQ the axtancsateadmbenm more

Pl oy BRI b alsh S e Mad tea R, Tl ecsepok
PLBIiMG Conf=ldy, Babon, PennrgivaRQ. For 8t pkpatdtiort & ifkF&enously

I D NO 123) include sequences which are substantially
agdepdistrakle antigep binding PeoteBfeERLIBsonm Ot heainweaion seglasmar U

andPLR8D “Ale fohRliAT Bophtrfihc@lSical products”, Pharma.

Sci.Tech.today, page 129-137, Vol.3 (3™ April 2000), Wang, W “Instability,

stabilisation and formulation of liquid protein pharmaceuticals”, Int. J. Pharm 185

(1999) 129-188, Stability of Protein Pharmaceuticals Part A and B ed Ahern T.J.,

Manning M.C., New York, NY: Plenum Press (1992), Akers,M.J. “Excipient-Drug
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at least 91 % or at |east 92% or at |east 93% or at
| east 94% or at |east 95% or at |east 96% or at
WO 2@9n4PId0 or at | east 98% or at | east 99% i dRCK/ERBINS/063289
to the sequences descri bed herein. 35 For nucleic
acids, the term"substantial identity"” indicates that

SRS o8 B S 2T B e Dl R 200
it SFTLEPI098LOB2r h LB of Phdin i th driec

appropriate nucleotide insertions or deletions, in at
stateist) Ritsonnt SE®% (008h26atdelatiistde Kkojirmaall yEmpleleia@ystahmty

abaut 90% to 95 nd._nor e ef era | eas bout
28898 o Gat-b G pre- BRI S SR Ttebzadn B! PRAR!
PRERBAEH! 5@'(2@@23%36)11 03K iJohRsHMER, MehriRueB&0SeWhiktures-
hybrldlze under sel ective hybrldlzatlon condi ti ons

vergatiledogBrigtions iar riptaime/ophiizaton’id. Pearmueeiedt (R0 4-
9?%1no aci d sequences, the term"identical"” indicates
e degree of identity between two nucleic acid or

am nBlage Wlamgawueﬁvaag Yoh éPeronfele fisernbsionin g@lgdor@lade 80 and
ared appr §r|ate i nsertions_ oQr

DIRB, Sia ol ) TR S G ] cF2910a64 (0030 106 SniitesPriaats of which
E\‘ﬁ Ghetkin b C}hbé*?ér‘eﬁ'cét%gﬁ?t Yislen tﬁ@F&Qférofsp%C|flcally

|zat| on conditions e conpl enent
rea‘elrradd The percent identity between two sequences is

2 har D bFlemto Has e B5pRlic H06HY ardfie iRGEuop ffen in a
phﬁimdéfﬁlbal &@Edet%Sbb%ééerﬁ |@Unﬁ%®sb'f@ﬂﬁs t ‘Tﬁg%pﬁ%ﬁrlate

taking into account the nunber of gaps,
thesapguticafly efebtivgagosenwilldve detetminechreadily badhmmmf ghill in the art.

SEBb B tosBs iV BB caliatd Tor P ieh s HE R g, S et avaigt, for

exatapld $0itdDRs Weses \a? b‘éelﬁltﬁ6¢§ﬁg§@ﬂ0 hetoﬁﬂU?@%VRgl ﬁiﬁ@@tample 1to
a SCri

using a mat hematic g&orlthm as de in the

29\@'“19 Her §xRMRIR alPice20rpaike\or fQ'SGNEHép'ﬁeT tehempd@nfertgxample
19 HEFRYL TR e o RS 80 AT R At

psmam;s aBN\/\Bgamieac@\o@sus rmtsuamamduma@apum@dbseé mﬂé@/ be
? ﬁ\qndal gthvve@\ghtoflz
Wﬁh'”otheéa”%é? Be 0Q engntqrigramrladehta QBOfﬁGché@P(?‘H&)'e

S8 ORI EIE RIS 0BMg SPD. FIG o) PLOS Bt 69 o

4@m|gl or firexample 4:to 1-00Md, 19 88{p) SArhg cof araanﬁtwnblndmg protein of
ted t he ALI 2.0

R FHEREOB AN eh 87akbe penrsiesel PRSRTtETIN Tok s Paiie b

ssARbhdo 1r2tré\%ho%s@3<5’r iRgAAIUsYuRHY 4 SUCR diskd rhta?nlf nbb&ssary,

percent [ entlty bet ween two ani no acid sequences can
beseprated mt apgrapsiate timnedniaseals setactethds apprpiiatg by avphysician.

Bi ol TB%%&@@%% I%ﬁf’ddrgqlﬁgo%%sade%%filbég Maidhh €80 rE)%Slygﬁgﬁﬁzed for

inco
storage and reconstituted in a suitable carrier prior to use. This technique has

been shown to be effective with conventional immunoglobulins and art-known
lyophilization and reconstitution techniques can be employed.

In another aspect, the invention provides a pharmaceutical composition
comprising an antigen binding protein of the present invention or a functional
fragment thereof and a pharmaceutically acceptable carrier for treatment or

prophylaxis of immune system mediated inflammation such as psoriasis,
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35 GAP programin the GCG software package, using
either a Blossum 62 matrix or a PAMR50 matrix, and a
w@apmedoght of 16, 14, 12, 10, 8, 6, or 4 and BCT/EP29D$1063289
weight of 1, 2, 3, 4, 5, or 6. -30 WD 2009/ 043933
PCT/ EP2008/ 063289 5 By way of exanple, a
. oI nucle ti de sequence of the.present invention m
rBamalon; Pear i3St e aren coBe s S ottt Rigid
aﬂtﬁrltlé h@\?erﬁlé rReuBRSE iaFBRES Cs'%)stemférlubus hématdsde, up

to a certal n integer nunber "of nucl eoti de alterations
nagrocegpaerative disdases cfos exanwle syltine scleguri, neutrophil driven

afpbSE a8 hE GREREFhasnl eunle sl oIS oo s
syrivhbh@, @B rorti¢ &Qﬁsélbﬁﬂre?é‘tdlohf gpevearibeles Giafi virelid hest disease,
and wherein said alterations may occur at the 5 or

agthmap Eiergi¢ diseapes &exemple atortfcdermatitinue¢zamnatges dermatitis,
aﬁ@rgféerjﬂﬁ’ﬁtlso nda&ﬁwgﬂt%lrﬁﬁ{u%ed]séé%gqnélg ﬁgntﬂk/rmdltls

ions, I nterspersed either indivi among t he

smmrlyea@értrﬂepathly ahlqdoaﬁgrseoneylﬁsqueeme eoly chormitie dDrscIeroderma.
nmore conti guous groups within the reference

I BeREBOUTHG! e hettOBY BEVERPEarter at i ons i s
det
nuc ! Lot PaesTh ST Ebe R e BRiady SRR Raseutcel. o

carhpobition pmrtsnngeam)enbgam blrldimg ptogéidiofitiie grdsent 08)entond and a
ubtr ac tha roduct f om sai d to{ al nupber .on .
ORI ASIIGRLY PACasRYIBSArKs" Tor Mg systenn nEdIgRd infagmation

siich a¥p8hRadls rinIéﬁlrﬂehSrnyHWQrd|§éa§éuﬁ|c%@ét'|\iéecolltls crohns disease,
alterations, xn is the total number of nucleotides in

r@matmd\mthmw Jlamllq rheurpa®d adhrlas)%ystﬁrﬁlo lgRus enthematosus,

nSpdenthe it cistintls, €5 exartoue nitiic'§ Sekedis et griyen

diseases, rfoua@xamgrer@@m eV defepersiiasellite) cw.std: ﬁ’orbﬁlsf SiogeRTs
down to the 25 nearest integer prior to subtractlng it

syndsamen chmnie ransiast, dxpe haighatymamfeversde hoskeigease asthma,
al{!’érrgrégc?ﬁlé%%r& nesg{oﬁﬂ{:%eﬂ‘ﬁ%@é’]ﬁe%zemasf&%‘égrn‘?écptls allergic

nuta Ri's co seguence

rmrlmes £ind ethiee eut&mmaoleeaswlnem@mmdmt;he
nucl eotlt%e fol | ow n such alterations. Similarly,

rHyppa anﬁﬂ'@/bﬁng POPEitiSe b Vailig R ke QY tis her
scﬂéﬁ)%eerr‘ltna ﬁ%hé‘\é%ﬂdo@rﬂeﬁ%gktg?érgé B I@%kga%lgﬁgb’?tr}rhat s

reference sequence encode
be 100%identical, or it may include up to a certain

i f d t gt
it Sﬁifr»d%?s@b&ae@atgeé%ﬁﬁeﬁéém%qs 3ie259, BEE NG ¥ o seQ
1D 8RS 3TEQIONOA8cH SEHaDAOT?S, 8EQ FE?N@tEﬂdtofSE’@IUWO 90,

roup consisting of at least one amino acid deletion,
SE NQit9BSEQ MRINGI 94 SoRsIBr NeX9a,SEQIDANQ: 97 and SEQ ID

N\?gﬁeroéﬂﬁ%@ab @eﬁggfbﬁ@%#aigr&ueﬂceé Qi?‘u‘ﬁ:fht ér% SUb%%wtlally identical,

for example sequences which are at least 90% identical, for example which are
at least 91%, or at least 92%, or at least 93%, or at least 94% or at least 95%, or
at least 96%, or at least 97% or at least 98%, or at least 99% identical to the

sequences described herein.

For nucleic acids, the term “substantial identity” indicates that two nucleic acids,

or designated sequences thereof, when optimally aligned and compared, are
=29
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occur at the am no- or carboxy-term nal positions of

the reference pol ypepti de sequence or anywhere
wWheane43933 hose term nal positions, intersperseRCHEPIV08/063289

-31 WD 2009/ 043933 PCT/ EP2008/ 063289 5 individually

anmong the am no acids in the reference sequence or in

BB el SBRESHLAHE A0 ot e lerRior SPIEBPET 10, 16eH ahout
80%; @ﬂ‘th%’du‘éﬁéﬁtbb% isuA9 R 1eHS @B oY 90Ul ol g8 A8 HitRe preferably

total nunber of ~amnd acids In the polypeptide
a’sleqaemtea&%cﬂ@am@% SEdd mucleptides. Wtermaatlvetwrsebsf@altlal identity

55y Wi, Mo S6mBTRART rybfofE (et ssieile ofidktdf folditions,

td Bleadonmpiehint of thendthghdaci ds in the pol ypepti de
sequence encoded by SEQ ID NO 16, or: na<_xa - (xa

wherein na i s the nunber of amno acid

o R s
dggnee of idéntitp betwsdratvae nlclé é(ﬂd o?@%m@aaﬁj detueBaés when

85 for 85%etc., and wherein non jnte pr.oduct
OBtﬂmﬁ'H\y alignsg ard FouRaeas WBMPPBOQW%G fsareens grn delgons.

Aﬁélll’%rtIVéQ s?%éﬁ@éﬁtld&%ti/ Eéfsfsov”vhé ther bﬁ\lA %#)l’?ﬂé’h@wnl hybridize

exanpl e strate 0 not | nvent i on.
ul@er- Ste MDe2OAVICCE3O8 &dﬁd‘lﬁbﬁ@,zmﬂ&eoﬁ)m@émeﬁt Bk dnepdtesnd.
Exanpl e 1 Construction of reconbi nant mnurine, chineric
and hurmani sed anti-I1L-23 10 anti bodi es Miri ne mAbs

TH@rp%rcEHrﬁq’d’éiﬁﬁy B¥tWEBRUNG 864 RN RS ik GBn¥idn o tHEMUmMber of
I L-23. Spleens fromresponder aninmals were harvested

identicalupasitions &hpée@bu tee seguencageiher, b ederipp Fifiohidentical

o8 iy G PO p 3 i R B5i B BhbBintieestibh BB dirofer of gans,

abig g lepigengnesct gabhnviish heedte beintro@ucaior ptines ali§s@ent of
2H6) which were used in the present exanples,

thentaoysequenses RIMPCRMPRERERE Of FeqyRReasRNS mtefmm\ghﬁ@a\gf percent
R e e RoBE 8 ey AR R B o

al@brlt‘rﬂ'm as de¥dribed ih the nballinsitieg ekbaipldésiselpwi. nci pal
active binding domains of the 8C92H6 20 nuri ne mAbs
produced fromthis hybridoma and which are used in the

Tlﬁﬁ %%Eégfﬁﬁg%fﬂgbgméé?g@g ﬁ%cl%%ﬁ‘dléé_ééd@éﬂc%src%%i geRAAMEd using
the GAP program in the GCG software package, using a NWSgapdna.CMP
matrix and a gap weight of 40, 50, 60, 70, or 80 and a length weight of 1, 2, 3, 4,
5, or 6. The percent identity between two nucleotide or amino acid sequences
can also be determined using the algorithm of E. Meyers and W. Miller (Comput.
Appl. Biosci., 4:11-17 (1988)) which has been incorporated into the ALIGN
program (version 2.0), using a PAM120 weight residue table, a gap length
penalty of 12 and a gap penalty of 4. In addition, the percent identity between two
amino acid sequences can be determined using the Needleman and Wunsch (J.
Mol. Biol. 48:444-453 (1970)) algorithm which has been incorporated into the
GAP program in the GCG software package, using either a Blossum 62 matrix or
a PAM250 matrix, and a gap weight of 16, 14,12, 10, 8, 6, or 4 and a length
weightof 1, 2, 3, 4, 5, or 6.
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Chinmeric constructs were nmade by preparing nurine VH

and VL constructs by RT- 25 PCRwith RNA fromthe
worewee4399br i doma cell line. RT-PCR products weP&I/EP2088/063289

cloned into vectors for sequence determ nation then

vari able regions were cloned into Rd and RIn

manmal i an expressi on vectors using oligonucl eoti des

including restriction sites as well as a hunman signha

B§ SEHEGCSAREE, & BolNAudkbtiddRegBen&x Bf @}%Sbr‘éQeNteiﬁ‘{/é’rﬁt%n may be

cont'al ned human constant regions. Alternative

mohsalrtoctlne r@‘eremeesqm@@ue@cﬂ SkQ tg NOT1 T dbabispentd@h identical,
Yo) ||rr1]c & c:n cI nls ant B%l or&i. |'é|u ni ﬁep tiVHs
VRH‘E{YL & H&% 4 CEdn 19 885#“8 §& OhoYS 853%8 Preteps &f

cOVPafPiR he refdrefds séQMincde sSudHaltshanons Qﬁé séletie@dfrom the

sites for cloning into RRd and RIn manmal i an

gD CNSIBINgVE @t drast gaevpideqiisledaletipm ssbgitatior.dpoledng.
I
I

asthgrtilor Setgreiia p(o§EE@nls [of W2 BFerenee deHUtid@ seajuen@é or
cont ai ni ng the human y const ant gl on. Hind 1]l and

appyhgrerkaliveepthese Eqr'fné'la \ROSHIONg¢ Wﬁf seegedsithenindivigeally
g%nﬁcmé'n UcRRbas M i %Fﬁreﬁb@%@guéﬁwspﬁeorﬁumn %ﬂb@ﬂlguous

for cloning into contdlning t ppa
gump)stvmﬂtln itheey referermletqulanbeeTherrmh)m‘c@‘ nueteotidle alterations is

BT AR e RSB 7o
tH@%tﬂﬁSﬁ@&'p%réé@Mf & fedpeRtivé Ee&%h@'icﬁirﬁl vafo%roeé‘} 100) and

hurmani sed constructs. Humani sati on: he nouse
subtggmtingihahpregiuchisdr stidrtotal nymhegyol ryuqhemtgi&sl iNiISE@JPHNO: 17,
sequence and structure due to the absence of a
‘eucine at position 46, and an insertion of 8 - 33 WO
2009/ 043933 PCT/ EP2008/463282 (Rnanj)no aci ds ( RSPFGNQL)
starting after position 69. A reV|em10f the literature
whgtein ODN& thiahaindse of deeledtidedlterationg xn isdpeitotabhumber of

hRBFETHRED 6 17 By SR IoF sobErY 0107 ik B for 70%,

040 fop 80bs B85 fdrrdB% t !e0 TOLSEY%S 0DEIE ©5% 0.97 M I7% \wrs .00 for
transferred over to the humani sed |i ght chain. 10 In

100% ., pogayhesain any mrdrﬁgegeraor@dﬁﬁte@f ¥ a%ﬁ@ﬁ@“r\@d@m@ the
%Qrelgpﬁltér%éﬁilor%g%ﬂg& Eﬁ*?)ﬁwngﬁ‘.aﬁ]qgﬁatfoﬂglotf‘{lr?éjpbﬂgucleotlde

ani ne or

seq&atoetoftsm IBalsOnmadendy omsatdaonsersse, hiisSEnsdor( fRirQesift
to the humani sed CDRH3 alternative

mﬂéat' neAN MisANdo$RAUENCE Aehiberetyt aligritae RabipReligeRncoded by
RESYERIEONE RIBRTR SUT ARARF 7N b SeC0p 'O
Similarly, in another example, a polypeptide sequence of the present
invention may be identical to the reference sequence encoded by SEQ ID NO:
16, that is be 100% identical, or it may include up to a certain integer number of
amino acid alterations as compared to the reference sequence such that the %
identity is less than 100%. Such alterations are selected from the group
consisting of at least one amino acid deletion, substitution, including conservative
and non-conservative substitution, or insertion, and wherein said alterations may
occur at the amino- or carboxy-terminal positions of the reference polypeptide

sequence or anywhere between those terminal positions, interspersed either
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10

15

20

20 Humani sed heavy chain A3 (SEQ ID NO 16) A suitable
framewor k was selected for CDR grafting, three back
woreaansxess were made at positions 27, 30 and BSI/ERH08/063289
Hurmani sed i ght chain MO (SEQ ID NO 18) A suitable
framework was selected for CDR grafting. Adeletion of

iSO 2rdong i ST AgHs Ik e e e Be SEAUSEF BOR O or more
c&“i UouBGrodps! litBin B8 raferkAde !ﬁ@éuerﬁ&theHhrﬁ\@é#l & é?ﬁ,n(g) acid

rrut ations were made at positions 59, 64
arreraaads fqrraegleyew&é idgntity isedleteoninet b&smlataﬂm_ng)éte/\t@éai number of

50 567155 e B0 odnlios YMSRE rdetiet o8 S Rul by TR e
nlm@hbalr\cgercéntotﬁltﬁé |r@§bé2ft|vé4ﬁrd@ﬁ mmrﬂ@ gdlinﬂeé‘b;iﬁ 1009'3:—md then

back nutations at positions 59

sybier@ingdat rar@duﬁ%@m aid B?tal?@ﬁ’lﬂbﬁ@f Qf@tﬂﬁe@ﬁ\d%d‘siml Reygoeptide
N2 (SEQ ID NO 24) 40
%ﬁgﬁﬂgg%%gd?rgﬁ&%%?kwtggpggfgglgd foE CSE graftlng) A

deletion of L46 was maga<xd n(adéyjion, back nutations
were made at positions 59 and 64. A nunber of

wﬁ&’é i n%qégb@Hg%'Bé @?'a?ﬁggd Qggsal%iatftﬁﬁggﬂtl%g{é @g? Auhper of

ad®® doids 23 theepelypepitiecselusncei endoded gt SIEASID N@S 16Sénd y is,

b peacs BTl T e R AR oo IR, SRSt ron

int&Ger 158y M B1%al érgﬁ‘% |s°|tb%'ng§d R thé@*e)éré‘@crlﬁ ggép prior to

tranS|ent y co-transfect into CHO cel
seixiprcimgatifram xaral | scal e or | arge scale to pr oduce
anti body. Alternatively the sane plasm ds were
co-transfected into CHO cells by electroporation and
TRe F6IRIWiRg RRAMPI AL sPARUW A oAbt it ifverfighr. essi ng
t he approprlate anti body were selected using a
nucl eosi de-free nedia. In sone assays, antibodies
were assessed directly fromthe tissue culture 15
supernatant. In other assays, reconbi nant anti body was
recovered and purified by affinity chromatography on
Protein A sepharose. Further details of construction
and expression of such antibodies were carried out in
accordance with the general nethodol ogy described in
W)2007/ 080174 and 20 W2007/068750.
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Anti body expression in HEK 293 6E cells pTT plasm ds
encodi ng the heavy and |ight chains respectively were

WQoe@no#ds3 |y 25 co-transfected into HEK 293 GECT/EP1088/063289

and expressed at small scale or large scale to
produce anti body. In sone assays, antibodies were
assessed directly fromthe tissue culture
Examplest ant. I n other assays, reconbinant antibody was
recovered and purified by affinity chromatography on

E%m@ég A sepharose. 30 Where we refer to the

es by code (i.e. ASMO, A3ML,, A3N1l, A3N2, HC1
LCl we are referrlng to the rrAb generated b
bruclion @ pbATEDNt MRiNes and hamantised anti-Ht-23nd
aﬁmm@b pl asmd for exan‘pl e A3l\/D relates to a mAb
generat ed by co-transfection of the a plasmd

ontain t he A3 seguence a asm ont ai
BepRbS st Seoducen U g Batien oF rive wia g bia - edaSpleens
frematespenderaanigiass werernaivesteshamd fusegd3oamyéloowi ealls40 generate
hy¥Yidorias i THe hgdrdmsa bm’ﬂbtarﬁmt@ﬂam%c@%ﬂs@rf@hbmdmg

HgBrlla]%ngQ]o?ﬁwt&%lsPWeP@mcfr{b%!Bn?o‘ylysmga‘ngnd lrdf&hlﬁ}'(ﬁf S ?HE murine

I , nj ec over and

RMiRqdies nE' WS%%%%%WWW%%W @s,h\MManalysed
by RT2BCR srero,wed)rthmplteseynembt\m beavy cladine mndemwniighiahain. Both
c&%??fétlbhs QC\’I’E€1fér€B’\ﬁ¢2‘E@|C (\e/\{]ér@%oﬁé%é’céﬁdn & tdROYT chimeric
iy 35S pBligvhciriat e BimGPRAEkP HARS cRhBIREo LR sc e
musieedOAPa Peodiqes  fremtthis rigaena g whish 316 used 'Bﬁge was
extmemfnbtyta bglee tconpridelthdvahiablehegionsashioavrf iorSBQNDNNOeS and

C?ﬁ) N@>18009/ 043933 PCT/ EP2008/ 063289 5 Doubl e

erencing was used on all sensorgrans with a buffer
i njection over the anti-nurine |gG sensorchip surface.

Cmﬁ@e@p@ms‘ptrm’ﬁ WEES Npagler Ry peabaging 2B @ing Vi ame- rcenstfusts by RT-
PB&with IRNGA Sons tieg malisd ydridem acdedl |nee RTUPCRIptdaicts Were first

clBhBdifg v §|f rl e‘ﬁ%@eg%g’ghémrptﬁethevaﬁsla%‘?%iéd@ﬁé {}Bre cloned

rumen’

i R Ang e a5 XL ISP U318 Dl g Cotides including
restiiciionagitgstas well ealeduman signal seguenasu(SEReDING@EIE). These

elprebsion. velrttrs rentHined hltraAcomgtan rédiohs. A0tV gosstructs

Bl et VECRIRATN T 8830t hiisd Gpidpegions.

2.99 no significant 1.10e5 3.69e-4 3.38 binding
Humanised Vy and V| constructs were prepared de novo by bund -up of

overlapping oligonucleotides including restriction sites for cloning into Rid and
RIn mammalian expression vectors as well as a human signal sequence. Hind IlI
and Spe | restriction sites were introduced to frame the Vy domain containing the
signal sequence (SEQ ID NO:36) for cloning into RId containing the human y1
constant region. Hind Ill and BsiWI restriction sites were introduced to frame the
V| domain containing the signal sequence (SEQ ID NO: 36) for cloning into RIn
containing the human kappa constant region. Alternative constructs were
produced using pTT vectors which also included human constant regions. Where
appropriate, site-directed mutagenesis (SDM) was used to generate different
humanised constructs.

Humanisation:
The mouse light chain variable domain is highly unusual in both sequence and
structure due to the absence of a leucine at position 46, and an insertion of 8
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15 Exanple 4 Binding of anti-IL-23 chinmeric and
humani sed mAbs to human |1L-23 20 Chineric and
woeovaisesl mAbs were eval uated by sandw ch ELIBA/EP2908/063289
determine their binding activity to human |L-23.
Plates were coated with anti human IL-12 at 1 pg/
di l uent (bicarbonate buffer). 50pl/well of this
aming asids RS PRNBL) staridneatiegpesitien 48, ATawey cfites lilgsakire and
cDN#ndatabase flendifitaMacsingletrbpdit io$ aBefated ebuSallighe cihtvariable

& f e(aT% B thi€l I BhEEh AR’ RuBln sMdnuétis”absent
e LR i o R B bt o
cheins Buffered Saline + 0.05% Tween 20 (TBST). Vari ous

concentrations of antibody were incubated in a

Irfﬁ%qgtﬁhgnl%ﬁ’c%rﬁ;?’éﬂde@g% RINBEAGE c%@%&&&%@tﬂp%‘e ?ci]tHe'-mgﬁse

i
SeRUATGEe THEsS ChagRT Bciusied e, AloWEaday bl at e and

i ncubated at RT for 1 hr. They were then washed tw ce

AVhlyﬁsfénTé G s&iid, N @sinSak vBrne sulbstRfionTwasmndde {réBShe- mouse

1B SRR e P 2 D Rt G B, 70

pl /well of the detection antibody was added and
|ncubat ed at RT for 1 hour. The plates 35 were then

A%ﬁlbﬁ%\)é Breentdrir altetidtivé'C DRBIEGLRM eSS wkd BSnétr&thé%s set out

eERclo Y2, eI G s e NS BB e ey 0,

added and i ncubated at RT for 20mn. 25 pl /wel | of
HaM&2&ad hesvyactdsd ASTISEQIRINOWSS) read at OD490nm usi ng

Atélﬁ’caggﬁréﬁé%@( w48 sefitied Rir%l?R g@ﬁﬁﬁ"g thk8g Ua%ﬁ%mﬁt%tléﬁ@were

set ut 1.n Fi hi"s was repeat ed
r?&%itloﬁ’ﬁﬁj@ %géondltl ons as set out bel ow and

antl I L- 23 anti body material froma different
Htha?ﬁSeﬁlugm chtaWEMOe(SlEGHsDN@ Bt out in Figure 1A 1

lﬂ%g%e‘?’foamg%r@ e% de"rc'rf%? gﬁr’thate %wan t%ﬁi Was

erefore consi acc
”ﬁﬁ?a shown in Flgures 1 2 and 3. The binding -36 WO
2009/ 043933 PCT/ EP2008/ 063289 5 profile of 8C92H6 HCl1
HuRlardeavigtitrehbiroMn g SER @b N@r2o0)t o that in figure 1 B,
Até“ ab%af? WBFK &Bg%eﬁéét&?'f&rt?d@ﬁ %aﬁln@d' fk?el@tr it b% €48 Was
wn. con ion
EH399¢ zﬁﬁéi ign vfgeépa fpog @m%sgmg 68, 69, 70 and
tf(qmeumm msbctfdrmfdaSEEGNQb bem@en pesitions 69kand .xt ur e
was i ncubat ed overn|ght at 4C. The plates were then

Wﬂﬁﬁ te 10 Buffered Saline
H ?%O‘O@ﬁ%v\é g& tes_were bl ocked w t h
I8 framerops rérBEATtI0g- A7ERleln pEsto was
rr@@@plri agdlitior dnaczk mutatlmnmabbomtlbw 159, 64, 68,@98, 70 and there was
ah HRLfiGH Bf RSPB@\IQL%eQ\ﬁ/eéﬁrp%sFtlBﬁg poRsiEdpt hree tines
wi t h Phosphat e
Humanised light chain N2 (SEQ ID NO: 24)
A suitable framework was selected for CDR grafting. A deletion of L46 was
made. In addition, back mutations were made at positions 59 and 64.

A number of additional humanised variants as set out in SEQ ID NOs: 48, 50, 52,
54, 56, 58, 81 to 90, 96, 97, and 103 to123 were produced by similar methods.
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Buffered Saline + 0.05% Tween 20 (PBST). Vari ous
concentrations of antibody were incubated in a
W@ panaes pl ate with a constant concentrati on PET/ER2088063289
for 1 15 hour at roomtenperature. 50ul of each
m xture were transferred to the assay plate and
i ncubated at RT for 1 hr. They were then washed three
th Phosphate Buffered Saline + 0.05% Tween 20
(PBST). Bound nmAbs were detected by goat anti human
R otec STAR 106P) dil uted
Ah IB it o owder ( Fl uka Bi oChem ka #70166)
PBS. 50 pl 20 /well of the detection antibody was
Rigtiaed Rim olasmiids aneadiag tie heavy anddight chiaies respectivelyavere
trifsiBnivpabetnsfected Nt eH®idehs Bh@;ﬁr&rhﬁés%eatétfs?ﬂmﬂsc%ﬂlé bRRarge

i%g Cgr/B u-E\@eﬁ'ﬂlb%gy(RﬁéDa iv 9tl%/ B RS -SddRdrected
intQ&

'ﬁ w%@maga e 'SI pPBHl? qp Of cells
emeselnmthe |apgram@t$eﬁtlln®dgpwere/eeleatmjxqum@amuommca-fres
r’rfédﬁﬁJ nesome ads daﬂhtﬁxﬁé@We?@@s@éHsJe’dtd‘Iré&Iy o tHeetissue culture

rﬂﬁf&l Iﬁ%ﬁ ]coir%ln%lﬁt%t‘bggpcur%}ecbvgr%d and purified
%@ 35}' aFthﬁPmaB}Qr Y@” $880a[@SL-t 0 bind to human

I L-23. Figure 3 shows the ablllty of tissue culture

FEHREF A&thad bf BOMRAICEBH aMORSprsdibMBf sGth bRtBBETBS weke é8rried out

TS @nﬁménssn&%weﬂew&g@zsﬁéﬁ%g:wsﬂ@%,%/ 74 anc
W:Q%@QHQ@% S&nd aver ages of each duplicate are shown.
In addition, the assays using supernatant materi al

AHﬁESSd\fé’fbr{e%Bﬁ iNHEW 208 feeEQ/t  preparations of tissue

culture supernatant and a representative result is
shown. 35 Exanple 5 Biacore Analysis of Anti I1L-23
pEhipRsMiEls angor ingdhe Seavinand light phaingiraspedivelyvere transiently
ce-tiainsfasieninte B EKBR 88 GEccais-aiDex3essewhat smubbhlesdage scale
@pr%'dﬁ%@ra%tl %'s%r‘r@’a?édﬁ%ﬁtﬂ%&@@m%?@ B%éé’&édrblrec I from the

n
USRS SRttt in SRA S Shedinp Bl MR agHdovered
and porified byraﬁwtydfhremmgraahy porfrofain 2 seghasassed over
the antibody captured surface and a bi ndi ng

e hPlEG gy G oR P R a2
%ﬂgﬁm fg;? 6'P9&°é*&¢8“ SReTaleR 0 GonFAnSta IRt T

ewfesblodwf ltlme natedl first asd gacond plashyd afbf exampleemérl\m gelates to a

m%( tRGémheratetRby b@@@%fé@l@? of thé‘b'dléérﬁldt (%rﬁé‘imrig” Be A3 sequence

ns were

btﬁ%re P REFR R sthafodh F¥Elpe s J0ET ne

captured anti body surface. Data was

Example 3

Biacore Analysis of murine anti-IL-23 antibodies

Anti-murine IgG was immobilised on a CM5 sensorchip using amine coupling
chemistry. Anti-IL-23 hybridoma antibody sample was injected over the surface
and the murine mAb captured. Subsequently recombinant human IL-23,
recombinant cynomologus IL-23 or recombinant human IL-12 was flowed over
the captured antibody surface at 5 different concentrations (range OnM — 91nM)
to obtain binding sensorgrams. Regeneration of the surface after antibody and
antigen injections was done by injecting 0.1M phosphoric acid for 3 minutes.
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wokil439athi ne was used to generate kinetics.

anal ysed using the 1:1 nodel using the software
i nherent to the Biacore 3000 or 10 T100 dependi ng upon
PCEHERX0S063289
was carried out at 25C using HBS-EP buffer. Data
presented in Tables 3 - 6 are on tissue culture
Bernat ants of CHO cells transiently expressing the

DQH levgigreaeingiwrereed on @l sesseigiamawideaiwdfies ijegtion over the
anﬁﬂ#mnmlggkemwrehiplwrﬂagecﬁm erpedhientwas @lerfokmaad at 25°C in

HESEP Kiffierl rl esditing sBRSo ra’-rﬁ'H\QtaWb% s e%h&’é’}ﬁft 14inding
hivs gh e dher e S e

lrkstrumeinh [Qaterpresertedripitablesd acﬂen‘r@rrshelm W@rldomassunmbatant
takenffromnat tidUefturaiflasklabl e 3 20 Construct ka 1 / Ms

kd 1 /s KD (nM 8C92H6. HC1 LC1l Chinera 2.7e5 3.9e-4
1.4 Data generated on the Biacore 3000 using 3
TeBlgcent r ati ons of IL-23 (100, 10 and 1 nM 25 Table 4

11

Construct ) k1S 1y 8Co2H6HEL L€t
MEPBES 5. 6o BUTEOIL 28 mor b bR UTSBIETIL od | b GyiopToRguUS IL-23
m&bng (10 concentrations of |L-23 (128 64, 32, 16, 8,
4,1”\/5, 1K ;5 e /8) ZSNM(S%TaE jLCRDS”ur%é kad (1/s) | KD
s n .
E'r. 4e )/' t'iﬁwg}(phri ?i(eﬁnmg :/2%@?9@ ?%S; r(ﬁQI fmé S (nM)
8GH2HG; |31.6de4 |13.87e43| RO 1. 7a® signicant. 3| 146D b 3hds-4 | 3.38
4. 1e-4 1.5 -[38 WO 2309/ 043933 MmAdingP2008/ 063289 5

Dat a generated on Biacore 3000 using 4 concentrations
of I1L-23 (256, 64, 16 and 4nM . Table 6

Example 4

Binding of anti-1L-23 chimeric and humanised mAbs to human IL-23

Chimeric and humanised mAbs were evaluated by sandwich ELISA, to determine
their binding activity to human IL-23.

Plates were coated with anti human IL-12 at 1ug/ diluent (bicarbonate buffer).
50ul/well of this mixture was incubated overnight at 4°C. The plates were then
washed twice with Tris Buffered Saline with 0.05% Tween 20 (TBST). Plates
were blocked with 1% BSA TBST 100pl/well for a minimum of 1 hour at room
temperature. The plates were then washed twice with Tris Buffered Saline +
0.05% Tween 20 (TBST). Various concentrations of antibody were incubated in a
separate plate with a constant concentration of IL-23 for 1 hour at room
temperature. 50ul of each mixture were transferred to the assay plate and
incubated at RT for 1hr. They were then washed twice with Tris Buffered Saline +
0.05% Tween 20 (TBST). Bound mAbs were detected by goat anti human IgG
gamma chain HRP (Sigma A6029) diluted 1/1000 in 1%BSA TBST. 50 ul /well of
the detection antibody was added and incubated at RT for 1 hour. The plates
were then washed three times with Tris Buffered Saline + 0.05% Tween 20
(TBST). o-phenylenediamine dihydrochloride (OPD) was reconstituted in 20m|
H20, 50 ul/well were added and incubated at RT for 20min. 25 ul /well of
3MH>SO,4 was added. The plate was read at OD490nm using the SOftmaxPRO
versamax plate reader. The results are set out in Figures 1, 2 and 3.

This was repeated using optimised assay conditions as set out below and anti IL-
23 antibody material from a different preparation, the results are set out in Figure
1A, 1B and 3A. The data shown in Figure 1A, 1B and 3A is therefore considered

to be more accurate than the data shown in Figures 1, 2 and 3. The binding
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10 Construct ka (1/Ms) kd (1/s) KD(nM A3M 3e5

2.8e-4 0.92 A3ML 1.3e5 3. le-4 2.4 A3 N1 8.4e4
W@2®e0439383 1  A3N2 2.4e5 3.8e-4 1.6 8C92H6. HC1LEIT/EP2008/063289

Chinera 2.1e5 3.8e-4 1.8 transient naterial

8C92H6. HCILC1 Chinera 2.0e5 4.3e-4 2.2 (purified

material Data generated on the T100 using 5

pedi e aZHBIAC EC1 shown(ngiguresdA difbers4o vt in fignrg 1B6the
réasanfoethis\d FiesarmecinAniading ipsofié ipunkfidwa. chi meric and

humani sed mAbs This is essentially a repeat of Exanple

tlHHéGd“@é%/ Goriitidray; ‘f—""‘éte§ Qe @odted \kﬂt@%ntl F%Qné?’\ RA9' & 2ug/
o fsntite POfbiettsetrisy Sl sy B b yeihe (oo
oveipidt |a|t16 @Qgéhe plates Wﬂﬁ@ﬁﬁﬂ WQ@@@WG@ dimgewith £hgsoivate
BbffessenSalinechithy 0005 % rTwesry 2@(PBE T¢ diptdsngere-bioeked &éth 4%skim
R},do%%# é%a%@éHéﬁ%"#?é’fBé) PB@?@ I/\ﬁf@rﬁf&rtﬁ ﬁmﬁlﬁ‘éﬂ hour
efin oncen s _of Eh hga{ 3?; hat
a{fR00" [BOSIPGY S5 [P RS NPT TG YRSROB VBRI ErS BUBF ngsenate
Buprtagr Salinent |0tQﬁi’)§a Tgweefrai,‘@ (RB§Tms\é@rlqtt$r concentrations of antibody
weea! bicabtafe‘dem@semateTblete:wnh @ @shstantrdoneenttasion of IL-23 for 1
{3}% féﬁinp&fa Lﬁérﬁ@fl%f e!acﬁ%lkfy i%ér@@rat%\‘é?gad?’w the assay
Pl aaﬁiaﬂ%@@teﬁ ARFEE0 v ney e rR Waserthres g with
Pbosphate Busfesag Satine ard.0b¥dywiean 20s(iBEHuBound yehAlks were
dat&%@b?ff@éteantﬁﬂumﬁhge eyaimalsiRin HRRESEotdeSTAR 106P)

d@{eé 1/3000 {nUAP’;Sé'\ﬁhemﬁﬁgqlxﬁgr(gﬂhaaélo&%nﬂ?é %991{?@%3%{3 50 i

el the defRrtion; anibady Jasadded anginqy bgtedhiail dgr 1 hour. The
pladds werey themdwv8stubst thirée titmesiwitt2 Bhbsplohte Budfeney Sasine + 0.05%

TGRERI A FBETPBOLNNHGH2HAB Hvds lidliea b iR platdslase irRebatkd at

ﬁ?‘@@ih?ﬂi@ s Hf% B itieOEp AUBRg, PPl TR gl d

OQﬂﬁQﬂdeS'QgﬁbﬁesQ tnFﬂéPBQ( YErsABY [t reAgehumani sed
variants is representative of a nunber of runs. The
Fighiresefl ] tArafll 1B 69616 .tHERDILIGADT parieninthimenin 8838246 HC1LC1 to
bﬁ@%kﬁ?ﬁﬁ’éﬁ jleyt, so data shown for this mAb is from

Fig&?‘% e AR Eé%wé’?wﬁ?s%ﬁﬁ%ﬁﬂ fidhimere agozne
bé&rhigcking do hperant lhe2%ane Bi acore run i ncl udi ng
Flgure 3 shows the ability of tissue culture supernatant humanised mAbs to bind

to human IL-23.

Figure 3A show the ability of purified humanised mAbs to bind to human IL-23.
All samples were run in duplicate, and averages of each duplicate are shown. In
addition, the assays using supernatant material were run twice using different
preparations of tissue culture supernatant and a representative result is shown.

Example 5

Biacore Analysis of Anti IL-23 chimeric and humanised mAbs

Protein A or an anti-human IgG (Biacore BR-1008-39) was immobilised on
a Biacore CM5 chip by primary amine coupling in accordance with the
manufacturer’s instructions. Anti IL-23 antibodies were captured on this surface
and after a period of stabilisation, IL13 was passed over the antibody captured
surface and a binding sensorgram was obtained. Regeneration was achieved
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A3MO for conparison purposes. Table 7 10 ka (M1.s-1)

Kd (s-1) KD (pM 8C92H6. HCILCLl. Chinera 9. 25e+5
WQ2B904393864 A3MO 1. 27e+6 2.40e-4 190 Tabl e BCREP2008/063289

(M1.s-1) kd (s-1) KD (pM A3MO 1.22E+6 2.37E-4 194

A7MB 1.01E+6 1.45E-4 144 A6MO 2. 95E+6 2. 98E-4 101

AOMB 2. 64E+6 1.71 E-4 65 A5MO 1.65E+6 1.71 E-4 103
ugiggwe mirgeseof1! AneMphmsphosc p&isl whigh reenqved the captured
al(ﬂs'sbdo)y b(Ddl@Hbt S@chénﬂy?i&ﬁféct.?théﬁoﬁblrlﬁ@arﬁl hGh#anligB6duface’s

H@ﬁé %E P@%E%%ég%ﬂ ?é%g %ﬁl @ er%'%%uble

i%‘ﬁ@ 87 BuRelienyes the sa @Héedz '? : fpata was

aBalyged NRing. tbe; B+ moded Bsing3Be goftemme m@z@ﬁoiha@amre 3000 or
T460 Yepédin %u%ﬁ*xﬁh@h&‘ﬁ&:kﬂn@ha& ustitohdkate I&nét&)% 5\nal Sis

iﬁ% orEied e et U WSS B o e

?@QBMFW@W%%M C@UG tﬁ?%ﬁ‘ %@r%ssirdﬂ antibody of
lrmeresEurﬁless etierewissindichtedmD ata4sas-gede elad Gsieg.cencentrations

oflR-20456, BAE+6, 4, PhRd4.85@M) The data shown for the humanised
variants is representative of a number of runs, The chimeric mAb
(8C9H6.HC1LC1) was only run once in each experiment, so data shown for this
mADb is from that one run,

Table 3

Construct ka (1/Ms) kd (1/s) KD (nM)
8C92H6.HC1LC1 Chimera 2.7e5 3.9e-4 1.4

Data generated on the Biacore 3000 using 3 concentrations of IL-23 (100, 10 and
1nM)

Table 4
Construct Ka (1/Ms) kd (1/s) KD (nM)
8C92H6.HC1LC1 3.2e5 2.9e-4 0.91
Chimera

Data generated on T100 using 10 concentrations of IL-23 (128, 64, 32, 16, 8, 4,
2,1, 0.5 and 0.25nM)

Table 5
Construct ka (1/Ms) kd (1/s) KD(nM)
8C92H6.HC1LC1 Chimera 2.4e5 4.4e-4 1.8
(purified)
A3MO 3.0e5 3.3e4 1.1
A3M1 2.4e5 3.6e-4 1.5
A3N1 1.7e5 3.9e-4 2.3
A3N2 2.8e5 4.1e-4 1.5
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10M3 1.11E+6 1.17E-4 105.6 11MB 1.43E+6 9.57E-5 67.1

12MB 2. 54E+6 2.02E-4 79.4 5 Exanple 6 Inhibition of
WO 2009843980di ng to | L-23 Receptor in the presene€r/BP2008/063289

anti-1L-23 mAbs (nurine, chinmeric and humani sed) 10

In order to denobnstrate that the anti-IL-23 mAbs are

I L-23 specific neutralising antibodies, the nurine

mMAb was tested for preferential inhibition of binding
Data enerated on Biad3e r3000nising 4\cencemhativris effiL<f3 (256184, 16 and
4,&@2_ IL-23) to IL-12R131. 15 Anti-I1L-23 nurine 8C92H6

was tested in the follow ng assay. Reconbi nant

human 1 L-23 Receptor (R&D systens 1400-1 R-050) or

Table1®R(31 (R&D systems 839-B1-100) or |L-12R(32 (R&D

—systens 1959-B2-050 +—plates —
at a donsbock ation ofkal(lySRjB)nl V\,hekld l(lkﬁshg Si ngll@(nM)

1 C\JC[JL Ul O Ull |. IIC [JI al C. VVITTI bUIlUI | IIU UUL || | } m
and (32AB9Ph were dj | ut389 t o ‘O 5pg-8¢oef orle 2(0.92
cOdll ng O Pl al €3] S

cont ai ni® [l .05% T i%@% and t henl®ocked wit hbBs

contaln % BSA. Hu cCyno QQU'S - 23 r
hunan I}ﬁg@i (R&D svist eg%%ﬁlg-l L-0 ?é)at S50da/ . +1

pre incubRped for 1 hopryesw th an egea) vollune gfg
Litrated ouriflied aes|i rlnl hefaore lhej
rfornesl

dyst ens

&@%@HﬁlﬂﬁlWl@"fﬁﬁr i 408 gure 7, 4@9‘2]3 nurli ne 82H6
mAlsputiiedabiatertial) i nhji bit the Wi nding of huran | L-23
(Frgure 7A) and 1 nhibit the DI ndi ng or cynonol gus

IL-23 to IL-23 pt or ure 7B) ntrast to

ek §anaiaiad ot 1o TG Uang 4 60eaHIaionSal A BaddpRge4otiort and
1nEonmbi nant human 1L-12 to either 1L12R131 al one or a
conbi nation of IL12R131 and IL12R132 (Figure 7C).

E%Eg,{gsresents the % inhibition of binding of IL-23
3R in conditions treated with neutralising mib
conpared to an irrelevant control 1gG (0%

BiatordAhaiys)s ofhirifiedi chirmerc BngddaninsatseohhsAbger e assessed
for their ability to neutralise 35 human |L-23 binding

0 23 rec r, and o.lL23 ndi,n

TR PRy A eL P Epmplss ST s afefi it dnlhe 123

I L23R Fc chinmera at 1 pg/ diluent bicarbonate
Biagofe analysispraswednriedfout hisingnd xapiuse waace onaChth chip. Anti-
homanrgGhiBRx 00&.3h evas- usedVid E0H 9B agent. Anti-hnuman IgG was
cHPIEER? @URNMBGR@sEhsor chip by primary amine coupling. Humanised
antibody was captured on this immobilised surface and defined concentrations of
IL-23 were passed over this captured surface. An injection of buffer over the
captured antibody surface was used for double-referencing. The captured
surface was regenerated, after each IL-23 injection using 3M MgClI2, the
regeneration removed the captured antibody but did not significantly affect the
ability of the surface to capture antibody in a subsequent cycle. T100 Biacore
machine was used to generate the data; all runs were carried out at 25°C using
HBS EP. Data was analysed using the software inherent to the machine and
fitted to the 1:1 model of binding. Tables 7 and 8 detail the IL-23 binding analysis
carried out on the 8C92H6.HC1LC1 chimera and selected humanised variants in
two separate experiments. Data presented in Tables 7 and 8 are from purified
antibody samples. The data shown for the humanised variants is representative
of a number of runs. The chimeric mAb (8CO9H6.HC1LC1) was only run once in
each experiment, so data shown for this mAb is from that one run. Table 8A
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5 plates were then washed twice with Tris Buffered

Saline with 0.05% Tween 20 (TBST). Plates were bl ocked
WORE0R/043938BSA TBST 100pl/well for a m ni mum of HBCT/RP2008/063289

at room tenperature. The plates were then washed tw ce

with Tris Buffered Saline with 0.05% Tween 20 ( TBST).

var i oncentrat| ons of an 0 ubat ed in
SHous e FomiSeue SWTe sivesRgtantt oar ermard Higeoss ruh holuding
ABMOI9r coMPATrABRPUEROSES- r oom t enper at ure. 50ul of each

m xture were transferred to the assay plate and

i ncubated at RT for 1 hr. They were then washed tw ce

h7Tr| s Buffered Saline wth 0.05% Tween 20 ( TBST).

—é%ﬁnd I L23 was detected by anti human M2 Biotin

labelled Ab (R&D svstens BAF219) dil Ut ed to 100na/

in 1 0ABSA TBST. 50 / ls-Pyf iKY S
Ot y rS—trtrtree ¥E . r.
8266 (élr,l—%r@hmﬂé”ﬁ is é@ﬂfertd
Sal 1 ne MqO- 050/ T B
£'Vflv'/\\ll %n !? a ) R ance Al 1t ogo’ll’lmoo

in 1 %BSA TBST, 50p1/vve| ] vvasadded to the pl ates.
Tabe #! ates were then washed three times with Tris
Buffered Saline vvith 0. 05% Tween 20 (TBST). 50ul / wel |

aof /e ] B MoVl h(\f i f f nnl i e 2O S Ao Dn’l Q7\ WS addao t 0
O o1 CC

LI =A A W= LS oAU oo

the plates andka I(Mubﬁﬂéd 20 kgt (SRID 1 for 2oﬂﬁD1(pM)5 pl
—reH—ef—3 WS4 —res—eadded—to—+he—retHs—at—+ cauy
conf&Mi ng aPD. 1734EH at d waL-?&adt at |oD490R8 Usi ng

ShohiM 7 dor ed O E’%’Zﬁd“i e Avas | epoat il usi g

L PRGN Hody 2aietd fro% T T O
I

[O i 3USG Ilnnglt%ﬁ%ebarl e ond 4§ﬁ¥and 2 and [é’ée resgits

are out e 4A I gures 6A, 6H

and The N FLgWE_AA and 4B,gRd T1gure
Ag)g" and gC |sa§%refore cons?%ered to be Qfgre
nt

acc f t ha shown 4 i,gur gs 4, nd 6.

Opt ?A\r%ﬁi:gd prlot olg%@P at gs vverge %cﬁt ed with Oﬁman

| L23R Fc chinmera at 1 pg/ 30 diluent ( phosphate

T Iff ed saline). 50pl/well of this mxture was
ted overnight at 4C The plates were then washed

Tason 20 (PIM-Ebalt)s «d €ol1) ocked JKDN(pMgKi m i} k
ABMIGET (I—I UHR 3BEQgem Ka ;ggrtbp) PEST [{§ m a
EM Aot E H—r—t=0 AN Et=tri=t-g= llilea-\;—p-l-eu-t-es—

d then W;L-ﬁ §+0nhr e 1 ilbO6E W}th 35 F'%Zé)hm‘p
ABM5 er ed Sall#.58E+40. 05% u26B-20 ( PBS]26400r({26.4nM)
ASMG Nt rat 1 agepl 5 anti bafyopeye 1 ncultphgg 1n a

lC : i ; L:I a UUl L CUIIU Il t Ull Uf ii_' 3
Aa'm“gmt\nur J[‘ilg Y fe_mg;;'llséé} S0l :I9g ch g xtur
ALd:BM3 ansf d1.568+60 _t he |a88Ey5 pl at e _360.6 ncubat ed jt
ARD.SPI3 1 hr o yoeyewere tierpopaphed thigg,zimes wth
ABM#A | | ed Ab [882B+6vst ens |BABE
A7ZM4 s ki m m|i B4peeder (Fl ylngB1 oChemi 913@0166) PBST}

ASMA ' 2.08E+6 19.58E-5 46.2
A9M4 2.83E+6 1.29E-4 45.6
A10M4 1.46E+6 1.07E-4 73.3
A11M4 2.07E+6 19.18E-5 44.4
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/well of the biotinylated anti body was added and

i ncubated at RT for 1 hour. The plates were then
wokehedshree tines with Phosphate Buffered SaPCTiEP2008/063289

0.05% Tween 20 (PBST). SA HRP(CE heal t hcare RPN4401)

was diluted 1/4000 in 45 4%kimmil k powder (Fluka

BioChenika #70166) PBS 50 pi/well was—added tothe

AI2M4 . Tho [204E4E V\ﬁm
ARQOSM4at € BY? 08Eed -42 646c®/ 04393441.6
AT 5M270087 Ub35ET oo Sal 11¢ gHelE U570 | 6.570 (PBST).
UK 1 SR L e (2 ot T iAo
A10M3 to t hqlMAEHS al redtiyl7€Eeht ai ni ngLOY® The pl atfe
atamsead at [g3p0gm usi ndg Bhe-5 SO T MJGRY ver samax

VG A P KA A 1 RN
I L- 23 bi ndi ng to human IL-23R Figure 4B show the
EQBibid § of purified chinmeric 8Co2H6 HC1 LCl to inhibit
cynorm gus IL-23 binding to human IL-23R Figure 5

shows the ability of tlssue cul ture supernat ant
Inhikition af ha23 kinging to IL123 Keseptoririhe preseqce @haRtiil-23 mAbs

(rhurrimen dtﬁméﬁclandmumgameedn)urran | L-23R. Figures 6 shows
the ability of tissue culture supernatant humani sed

1] 3510 getiisate BabHetshublh2 Rikos pre fy28sPRGRE pedifelising
aniibachies dbe murine mAbnnas tested fefi prgferential imkibitipn-of Hinding of IL-

284U 2B lreiiRoP2Bvéri |lhibﬁ|cﬁ1&>f8|hows&) hie-23hitd IL-Y2RB1.
purified humani sed mAbs to inhibit binding of

AR T biine BN pkiges Belalining BllPRintcasiay’ Recombinant
hgimawnlL-23 Regegtari (B&D tslyletem éﬁ@OdBrO@)wdér‘rﬁR&h(R&D systems
8891 @) BEe12RP2 t(RISTE sy geﬁe 41959 -BPE080) WasSROERId 6D 96 well

pl%ftesI Pf%ugor&h%nttr%CUSn?gpﬂ@ﬁ se elﬂgoﬁﬁggsﬁg%ﬁfor%mme plate.

mpimng At ILA 1 AndoRe bath werign |l,gt|ed2t940 H5Mg/ml before
c@at'o'“tgﬁlontel plmte'sltml,:’laédas WeﬁemMashledONlﬂWBSAboataﬁ‘Nﬁg 0/M5% Tween 20
akd Méh bIdckEMRithAPBS WRtaiding A BB HUN A 8 BykathbMEEs IL-23 or

e L RsRE ey %ﬁl???%) BFEQ%@“' 8 s o 1 o

WHD e qualiarlumg ofitiyatedporified aptbey Baterialkefergnpringfadded to
the dréndddted PldigaND¢tdation nals mdrfoumed wilkx bigpinglafed anti-human 1L12
(R&D] Qyétéﬁhg BiAF. 219?)3fcﬁ|'090e‘219 bgaStr@ﬁta'vtdnﬁ HFEP’ (?a'l%I IHédithedre RPN

|ne and humani sed reshly isola nmur i ne
g@ %nocytes wer e treated wi th reconbi nant human | L-23

As shown in Figure 7, IL-23 murine 8C92H6 mAD, is able to inhibit the binding of
human IL-23 (Figure 7A) and inhibit the binding of cynomolgus IL-23 to IL-23
receptor (Figure 7B). In contrast to this, anti-IL-23 mAb did not inhibit the binding
of recombinant human IL-12 to either IL12Rp1 alone or a combination of IL12Rf1
and IL12RB2 (Figure 7C). Data represents the % inhibition of binding of IL-23 to
IL-23R in conditions treated with neutralising mAb compared to an irrelevant
control IgG (0% inhibition).

Chimeric and humanised mAbs were assessed for their ability to neutralise
human IL-23 binding to human IL-23 receptor, and cyno IL23 binding to human
IL23 receptor. Plates were coated with human IL23R Fc chimera at 1ug/ diluent (
bicarbonate buffer). 50ul/well of this mixture was incubated overnight at 4°C.The
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either alone or follow ng pre-incubation with titrated

I L-23 mAbs. After 3 days of ~culture cell supernatants
WawR008/0¢3983 ect ed and assayed by ELI SA usi ng | L-RGT/8P2008/063289

22 ELI SA duo set (R&D systens). 40 The ability of

anti-1L-23 mAbs to inhibit the production of rrurlne

IL-17 from splenocytes follow ng incubation w
Plateravyere RN aghad h\ALC@WIthsT@nBuﬁereﬁ Salinguw ey 0&95"/8me 20
(EBET B Clatébavareroloekeanyithy d tiyBSva T BSSE t ©0uIfvee!| forla Mirtitnam of 1
h&bﬁﬁ%ffrﬁ%n@rﬁﬁfr@ ;éhég%fté@fve?é Hén wﬁéh&?tm@%wfﬁxﬁr@%ﬁered

RS hdete 20LTBS T VAo Commeabatigha of PBE%?FV were

ingnlbatgdhnreaseRasatevpRlaieawith @ @msfanisoncantrat@rpoid 23 By Izhour at
rd?ffﬂ' kg 8826 8DBIPof dackhamiuriewéredrdtseBéd (o thehgssa g plate and

Ub!a!%%l %‘E tf:61h1 R ¥R E gg\}%?e 'Pr‘ié’rfj\‘/&‘é%g?&‘t\ﬁlf:egié ﬁs Bhfféred Saline
w+té2>o”¢a%*?nﬁve4@er¥é82§% Boyrs) ly2cuss epiegisg by jan numan IL12
BictiprigeliacsAb B8 $ys|’aemsﬂ3/b?12 ‘thtchliuestiton QOﬂgﬁ@nhtrr WoBSAGBST .
50Mmapméqﬁoﬁrﬂ/|étaa hetwsddy WAs blddd aﬁﬂ oetiRAled ¥t RT for 1
ni obdinelt 05 RGoee i TSGR WG wi oo
Tyeen;Z0,(T&S Bn Extrividis Pepgyddase (Sigms £288R: was-digted 1/1000 in
1%BSATBIT, 5D yiveellwas addéd dotmauplates. diblegpleteptvesre then washed

tHre 8 dhResIwRM Vs ButRré® 8alRE WitiN®oBY, Pvebh 204 TBST)NSOUI/Well of

ORI FRaPeffited iP Qa%%&%%t Sy Riied s B PR arhincubateo
abRédacePwm.iZe winwe!l & SMH-SO guaeadded f@Hiecwel already
containirey @RD bidwy plagBwas pead ah OD4a0man usied thetSOitgxPRO

vé%max%]gte $3d8F THPFRBRE bR ShEWR M Ffﬁ{drés anGipRc -

TR fersfols SRIBURRE ed SR fortfiond 55 SELOMRRIARBnd anti 1L

23 lantibogy, madesal |ﬂfom aptitieneot peaparaion w2t used i therearlier assay,
an@th& easukts ldresetelt inlHigere MNKAd (4T GoH H‘@hre%@ﬂ)&ﬂ!vaﬁd 6C. The
osf?ﬂﬂﬁf ﬁ']dFl BFé’ﬁﬂ'a‘Pﬁ %nH'?EuPér@ﬁf NS @‘issthe-F

t t
%erﬁgﬂemaf%@e%ﬁﬁ%ﬁ iz th6 0313, Show S FoyEs 4

cultured for 3 days in the presence of medi a or 1 ng
O@furrh&’sedl@rdt&ﬁﬂf Plagssnverd od&tedwitd hilmbh-1L23R FetcHiddra at 1ug/

h%s rbcﬁl hga ?éf"shhq  BOEAREH 8f‘tth‘P§ Rl Wl in (%ubated
eP eguere %W?SQ%H‘ mﬂe@ @” wﬁe.f%%@ ate

Bwéfe@d Salmﬁewﬂle@ GbPd Tavegry 2@ (PBST ¢rPIatas werecbibckedawathdl%sklm
rrmhfi)owa&‘ (FRREBIOGCHERKA #7GTE6)PBIT ID0aMVER F3H &-Minimum of 1
&G‘F hadn RASGral ik O DRELs RBFE ﬁﬂém%%@emgé el fin S

§pr@gtEnge6gql §ag@e\;ge(¥ P58 EyvegBOAREET) Varlous concentratlons of
antlbody were incubated in a separate plate with a constant concentration of IL-
23 for 1 hour at room temperature. 50ul of each mixture were transferred to the
assay plate and incubated at RT for 1hr. They were then washed three times
with Phosphate Buffered Saline + 0.05% Tween 20 (PBST). Bound IL23 was
detected by anti human IL12 Biotin labelled Ab (R&D systems BAF219) diluted
to 100ng/ml in 4%skim milk powder (Fluka BioChemika #70166) PBST. 50 pl
/well of the biotinylated antibody was added and incubated at RT for 1 hour. The
plates were then washed three times with Phosphate Buffered Saline + 0.05%
Tween 20 (PBST). SA HRP(GE healthcare RPN4401) was diluted 1/4000 in
4%skim m ilk powder (Fluka BioChemika #70166) PBS, 50 pl/well was added to
the plates. The plates were then washed three times with Phosphate Buffered
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Nunc Maxi sorpTM pl ates. Plates were blocked with 1 %

BSA before the addition of sanples. Detection was
wEeebos3vesl with biotinylated detecti on mAb ( Bi BGDEP298§/063289

foll owed by streptavidin-HRP and TMB substrate. Val ues

obtained with IL-12 40 al one was used as a positive

control, nedia alone as a negative control. Anti-|L23
Saiime * 108 Hel yeer 8ﬁt(Pﬁ$\7§n5@ldgV¢ib@f THdBemesaddss toriee plates and

incubehectt atdRT @dr 13mibh225q iwelhof S, B0 et added toothne MER

e M gk L

§'s 45 receptors and therefore
suggests that this antibody recognises an epitope that

re AGinds4Aa sBgwBb ey btﬂ;@rlﬁétdchlm&% 8CYZHEBIC1LC1 to inhibit
ﬁ@%%/@“zl%gﬁiﬁd g% &QQ,? ﬁg\ﬁ 5 Exanple 9 10

Flabie APonany e 2ty ol B pAGa s BRa2F B atee Ta BT

cmraolgsedl; 28¢9adiegrt0ltnslmq1fakLe2maJ chi meric anti body
FIdGtd- SlshoaitthBlEBARY SEdssiad Edtiire seémawmt&:@ﬁémﬁ@e@h.ﬁn@hc
8§5§Hrs e E o Wil AR |E92f8ﬂ89~@2@%rﬁé'ﬁ"ﬁf‘ bk 28 15

ogenaous Uan

Figuress \ﬁQQWér BRACHLY PT Besust ?LH{W%fSHBer tiRynganygeq §1ADs to
mBnbl’eblthng ofdnuocyn 8s2pdo hbimeah lhy23fegat i ve sel ection

{g @éreneéthBerswombﬂhe%bnrfg ?2@’3?+'%E%f‘ltée? N%bte é?%{?'ﬁ 8thding
r?lﬁ[@gn g ae%ﬁzﬁgg and stinmulated with CD40
Wﬁ%g)grﬁh%% Be apility of perified hQU‘aﬁkb‘-iﬂdsmﬁ?ﬁé@ Hﬂi'%pg‘q}ﬁg af
cyromolgds flic-@3 toreincant I1Ls23Rd stored bef ore assessnent

ARka 1§s3w%%‘ﬁﬁpﬁ1 &J?Hb% aﬁada\}ﬁ’ ff %P&l?dllcate are shown. In

satlon as uman

t
g e et LSRR Deris F%ab%r | wilE Pln e sing gifsgent
pmalratmret @‘glsaue &U&ufﬂ:@m&raata@h apé alreﬁge&ﬁntatmedr@@éhdmghown
human 1L-23 at 3.5ng/m final, was pre incubated for
Hirpligedbhtibodliéd ABRII, ABNMY /KBMMAEMM&IABWDONQI\Z’AS A10M4,
Awwﬂr IAalzwao%m' Rg1 @Rﬁ&w?smep.%%meal\w SRARLED 5M3,

ﬂ\’%%dp/ﬁ’f 3 1 b%‘u b &Avant A5 YeR8d in this
éé/é fae‘?i an L,_hz3 to human IL23R,
Y%\@%? wsa - Fliatgt snown)
(8C92H6) chinmeric rrAb(HCl LCl) and hurranl sed mAb
Eka3W8 7 30 neutral i sed endogenous human |L-23 and

|nh|b|ted blndlng of human IL-23 to human IL-23

J own.in F| gur e
I ife (e A Jine. unlsed mAbsS

bi ndi ng to I L-23 receptor in the presence
Freshly isolated murine splenocytes were treated with recombinant human IL-23
either alone or following pre-incubation with titrated IL-23 mAbs. After 3 days of
culture cell supernatants were collected and assayed by ELISA using IL-17 or IL-
22 ELISA duo set (R&D systems).

The ability of anti-IL-23 mAbs to inhibit the production of murine IL-17 from
splenocytes following incubation with human recombinant IL-23 is shown in
figures 8, 8A, 8B and 8C.

The murine antibody was tested for inhibition with three different sources of IL-
23. One example is shown in Figure 8. In a further experiment, the murine mAb
was compared with the chimeric antibody and a humanised variant (A3MO0) as
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35 of 25% AB serum by anti-I1L-23 mAbs. Reconbi nant
human 1 L-23 Receptor (R&D systens 1400-1 R-050) was

W@ omvedIsdnto 96 well plates at a concentrati oPCDEP208/063289

pg/ M . Endogenous human 1L-23 at 5ng/m final, was

pre incubated with a titration of purified mAbs before

bei ng 40 added to_the pre-coated plates. Detection was
shwn &1 Fricwres BA-Gi bhe ﬂ?F ibedies mhlbltedﬁhlﬁd@mﬂuqtpr( ¢lemurine IL-17
froprssesodiAés BlBwind imicLibatoh ayth Stunedr sadommnlsin &AL

Heal t hcare RPN 4401). This neutralisation ELI SA used

N R T
nhsi eorapariedi toyhe levelmehlLsf pradusedibyreasiditionsi that inglugied an
ireE\RgR IgG S| & L0MNnhibitdd) bi nding to human | L-23

receptor. Representative data is shown in Figure 12.

EX le 1 f

FERER G PAngBAn S shehdbg el OF sl 38 BERBloihitibthe L-23
dtiveraH_-22pradugfioaritdm Inuri @ m&eeocytes 23 driven pSTAT3
signalling via the endogenous receptor conplex is

FEAeY @Lsgngwfsntpg%éa@ﬁg%@auﬁt%? 3T hd SAHBAARE h incubated
th@munmenan I0OEYOTRRIOPIGD) . This cell |ine was

|dent|f|ed by screening cell lines for |IL-23R and

Flgutesl GA- @éﬁbﬁﬁ%!rﬂfblﬁén bha -0RNo d&t.bﬂwelth.éﬁ@gazrﬁ. gaRIOA

r. e [ (

refpi%éeféﬁ&@o%& iRy 2@5%@%8? A g 2ebhdy ABIG and

g dBBIRfeAES imegis ankBadY.or ed by STAT3

phosphoryl ati on. Human |L-23 (R&D systens 1290-11L)

50ng/ M was pre-incubated with various concentrations

of puripfied antibody material for 30 m nutes at room
ture. 20 The IL-23/antibody m x was then added

to 1.25 x 106 DB cells for 10 mnutes at room

Coaimzeisah Wetweéhantitlh@3c@Abs aner anthA- V2/9Bawd camdbls\okettheir ability

DG | ' t afinal
tPRhIBHALL 1D nﬁﬁbég *PFM Efﬂdu(:%h lronh SIRR)2 #Q%f gspﬁo IS?ZTS

in these |ysates was quantified by inmmunoassay .
Thewetyebkibemrealdings NKIA (ATKICGH-CRIL-BA07) Was prasegated @esording
td m@r/ﬂs@mgm@élme‘sorrh& dalldineciexnétes 4PN wte@on@éwnedznn a

i : eb %@% %%ﬁé g:bg III rgeséﬁi af&o days in the
Eﬁ%ﬁﬁ%l" EieOP% [i @ ‘%CH PRIepeM fh ?hat ad
besmere- rrmtubeted ‘&ﬁlm aviiraiion Wlfldémmboehyema‘temaltfhm h at room
g%?hﬁb bR elsEig 868 tH&@eIF‘shU@rduQurélQl%é?ﬂﬁbénts were

A%Sn%gg@@ 8&%@%@”&"&?@@ ?es @@I’-ﬁ@«g@ntéﬁ%&ntmed using

anirbg RN panticaely PelRIOSQUEES) ac(cpg g tgynanufacturer’s instructions.
Briefly, anti- human IFNy capture mAb was coated onto 96 well flat bottomed

Nunc MaxisorpT'\’I plates. Plates were blocked with 1% BSA before the addition of
samples. Detection was performed with biotinylated detection mAb (Biosource)
followed by streptavidin-HRP and TMB substrate. Values obtained with IL-12
alone was used as a positive control, media alone as a negative control.

E

Anti-IL23 mAbs of the present invention had no effect on the production of IL-12-
driven IFNy production from NK92 cells (see Fig 10). This demonstrates that the
anti-IL23 mAbs of the present invention do not inhibit the binding of IL-12 to its
receptors and therefore suggests that this antibody recognises an epitope that is
not shared between IL12 and IL-23.
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whi ch were cal cul ated using Gafit. Al antibodies
i nhi bi ted phosphoryl ation of STAT3 induced by IL-23.

wab@oteyai i ve control mAb had no effect on thePCEERL088/063289
of phosphoryl ated STAT3 in this assay (data not
shown). Table 9: 1C50 value (+/-standard error)
8C92H6 231.67 ng/m 14.57 (nouse parental) 1.545 nM
0.097 -46 WD 2009/ 043933 PCT/ EP2008/ 063289 HCl1 LC1
93.55 ng/mM 4.33 (8C9 chinera) 0.624nM 0.029 A3MO
43.93 ng/m 7.33 (humani sed) 0.287nM 0.049 ASMO

E22. Zé gg/ m 13.18 0.148nM 0.086 AM 21.44 ng/ m
m .143nM 0.09 AM45.85 ng/m 16.76 0.306nM

0.11 AM 36.10 ng/m 11.48 0.241 nM 0.077 AM 27.15

Inngitidn ofl éndSgdhol8liivhal. IL123 bihdindRoA0PY R43P&? by anti-IL-23

/ Summary (Tabl e 10)
b Mo and ni er (SEQ1.D.NO anino

aci d Pol ynucl eoti de sequence sequence 8C9 2H6, CDRH1
8C92HEOnorise, p@BRKE, Zhim@@D apHepd CIHREIBLGE 1, aBORRBManised variant

ABMOEEWeRé | ¥s5eds8§For Hheir @Rit) o nebEBlizHeNd6EEMAEUSP human IL-23
binding to human IL-23 Receptor.

Endogenous human IL-23 was prepared from stimulated dendritic cells. Briefly,
monocytes purified by negative selection from peripheral blood mononuclear
cells were cultured for 5 days in the presence of GMCSF/IL-4. After this time
cells were washed and stimulated with CD40L and zymosan. After a further 24
hours supernatants were removed from the cells and stored before assessment
of IL-23 content (ELISA) and use in receptor neutralisation assays.

Recombinant human IL-23 Receptor (R&D systems 1400-IR-050) was coated
onto 96 well plates at a concentration of 1 ug/ml. Endogenous human IL-23 at
3.5ng/ml final, was pre incubated for 1 hour with a titration of purified antibody
material before being added to the pre-coated plates. Detection was performed
with biotinylated anti-human IL12 (R&D systems BAF-219) followed by
Streptavidin-HRP (GE Healthcare RPN 4401). This neutralisation ELISA used
1% BSA.

Murine mAb (8C92H6), chimeric mAb(HC1LC1), and humanised mAb (A3MO)
neutralised endogenous human IL-23 and inhibited binding of human IL-23 to
human IL-23 receptor. Representative data is shown in Figure 11.

Example 10.

Inhibition of endogenous human IL-23 binding to IL-23 receptor in the presence
of 25% AB serum by anti-1L-23 mAbs.

Recombinant human IL-23 Receptor (R&D systems 1400-IR-050) was coated
onto 96 well plates at a concentration of 1 ug/ml. Endogenous human IL-23 at
5ng/ml final, was pre incubated with a titration of purified mAbs before being
added to the pre-coated plates. Detection was performed with biotinylated anti-
human IL12 (R&D systems BAF-219), followed by Streptavidin-HRP (GE
Healthcare RPN 4401). This neutralisation ELISA used 25% human pooled AB
type serum.
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20

25

30

8C9 2H6, CDRL3 7 - 8C9 2H6, VH (nurine) 8 9 8C9 2H6,

VL (rmurine) 10 11 Chineric heavy chain HC1 12 13
wW@koa©43983 | i ght chain LCL 14 15 8C9 2H6 VH huPGFEB®A8/063289

construct A3 16 17 8C9 2H6 VL hunmni sed construct MO

18 19 8C9 2H6 VL humani sed construct M 20 21 8C9

2H6 VL humani sed construct Ni 22 23 8C9 2H6 VL
8RarHAI $Hd1lohsapeASME refainsthegcectivilly ineypagregram and inhibit
bimdirgni sfe cermiwgghoust hdthaty ILAS3 8Bmdatds 1d diimahailln23 receptor.

Rggr@s@n%& A g Hﬁéwrﬁ//ﬁ?ﬁ §§@§128C9 2H6 light chain

mani sed construct 8C9 2H6 |ight chain
Egéﬁléﬁﬁi_ﬁg construct Ni 32 33 8C9 2H6 light chain
d construct N2 34 35 Signal sequence 36 -
Human pl9 37 38 Hurran p40 39 40, Human p35 41 42 C
Infipitiam of . -43 driven @SIAd isianalling visptherendagenpug yecemencomplex
|nZ1rdﬁ'thicbll|$Tmea$1dadL£2mmesct AS 48 49 8C9 2H6 VH
humani sed construct A6 50 51 -48 WD 2009/ 043933

[153:Y aﬁe&%b@ﬁﬁ?@&? sigtfafli néHﬁné/HHéur@fao@@Hoegn fdr /éBmpIex is

o35S ROl IR AR bttt o ST
i Renae oysihesia MellsBng o ATded SARLE3JY)- chaisncell line was

|deut|ﬁeni bgdorearsng wetl 1i6esGar ILAZ3RGh HA 2iftd canpressiom at the mRNA
Ie%l (?rﬁgnf%ﬂai6é!|°§uﬁgce6$ece‘bﬁ018@9pr%'§§|dﬁeﬁ}6w eYf@Infetry, data not
shown 55 cel%nsresrpuocnd ?o human IL-23 in a dose dependent manner as

monitored by STAT3 phosphorylation.

Human IL-23 (R&D systems 1290-IL) 50ng/ml was pre-incubated with various
concentrations of purified antibody material for 30 minutes at room temperature.
The IL-23/antibody mix was then added to 1.25 x 10° DB cells for 10 minutes at
room temperature, then the cells were harvested and lysed on ice in lysis buffer
(Cell Signaling) at a final concentration of 1X. The expression of phospho-STAT3
in these lysates was quantified by immunoassay (Mesoscale Discovery kit K110-
DID2). The ICsy values represent data for 3 biological replicates, assayed in 3
independent experiments. The ICsy values for ASM0O, A6M0O, A7M3, A8BM3 and
A9M3 represent data for 3 biological replicates, assayed in 2 independent
experiments.

ICs0 values were determined for the parental antibody 8C92HG6, the chimeric
antibody HC1LC1, the humanized antibodies ABM0O A5M0, A6MO, A7M3, ABM3
and A9M3. Data presented are the mean ICso from independent assays (Table 9)
which were calculated using Grafit. All antibodies inhibited phosphorylation of
STAT3 induced by IL-23. The negative control mAb had no effect on the levels of
phosphorylated STATS in this assay (data not shown).

Table 9:

IC5p value (+/- standard error)

8C92H6 231.67 ng/ml x 14.57

(mouse parental) 1.545 nM £ 0.097
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A7 8C9 2H6 heavy chai n humani sed construct 66 67 Al0

8C9 2H6 |ight chain humani sed construct
WQRH®0439B3 chai n humani sed construct M4 70 71 PCDRPE08/063289

MB 68 69 8C9

alternative 72 CDRH3 alternative 73 CDRH3 alternative
74 CDRL1 alternative 75 CDRL2 alternative 76 CDRL2

| e 7Q

al t
al t
hur
cofl
83

arnat | e 77 f"hDI ’) al t arnag
T TTUAU C o 1TTUA

ernative 7|§C1C§RL2 al terna

8C9 2H6 VH humani sed cons

i ve 8@3. @JQQEFB"'%W

mani sed construct A8 81 8CPB 2H6 VH hunmani sed
st ruct A8C8Xhi€Ba)2H6 VH h

Lmani se.62mi L@ 020 1
truct Al 2 84 8C9 2H6 VH

hur
colf
2.5
2Hb

rani sed con AgMgt Al 0.5 85
istruct Al

2 Vi homedfian sﬂﬁ??ﬂl:f *

1 6 8C9 2H6

Nt cpod E nn

L8 ?ddﬁgé/gbhﬁrfﬂrr F#d

VH humani sed construct Al

constr u@g?f??ﬁ@ivﬁfwécg

hurre
cof
2H6
20(
hut

AT STU bUIIOLI uu

st ant regi oAONM9 Human IgG
» | i ght chain humani sed con
D9/ 043933 PCT/ EP2008/ 063289
rani sed construct M6 94 CDR

ot
L

4 89 8
T oncoag7 "rgiglléﬂmé? 809
struct Mb 93 -49 WO
8C9 2PB148ndht: @686 n
H3 alternative 95 8C9

2Hd
cofl
al

> VL humani sggimgonst ruct Mo
istruct Mo 97 CDRH2 altern

ernative 99 CDRH3 alterna

96 89949 }«mmymggl sed
ati ve 98

Live 100 143nm + 0.09

A7TM3 45.85 ng/ml £ 16.76
0.306nM = 0.11

A8M3 36.10 ng/ml * 11.48
0.241nM % 0.077

A9M3 27.15 ng/ml £ 17.18

0.181nM = 0.11
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CDRL1 alternative 101 CDRL2 alternative 102 8C9 2H6

VH humani sed construct Al 6 103 8C9 2H6 VH hunmni sed
wW@owen43B3s Al 7 104 8C9 2H6 VH hunmani sed consPCT/EP20A$/063289

8 105 8C9 2H6 VH hunmani sed construct Al 9 106 8C9

2H6 VH hunmani sed construct A20 107 8C9 2H6 VH

humani sed construct A21 108 8C9 2H6 VH hunmni sed
Segueancespummaryidablest® 2H6 VH humani sed construct A23

110 8C9 2H6 VH hunmani sed construct A24 111 8C9 2H6

E%'rS]&s?t. ruct 8226022? r gg} ézl—lg %/I%Izhuzrgrgﬁi se eﬁ?ﬂd@%@ie?ig?
114 8C9 2H6 VH humani sed construct (REQ-LPNOR9 216
VL humani sed construct M7 116 8C9| ZeinYlad¥ MaFohBlicleotide
construct MB 117 8C9 2H6 VL humani sed constrpuct M
118 8C9 2H6 VL humanised construct SPHHCH4S 3 G§JYEiace
sComH@reBRrRH1const ruct M 1 120 8C9 2H6 VL hpmani sed
B B DRER 1 i sod const ruct A4 195 £ 50 v
8COYHBLIVBRH3CT/ EP2008/ 063289 5 SEQUENCES SEQ | D NO
KBRS BlSinater oA oy 20 So b NG O
8C9 2H6, CDRL1 5 -

8C9 2H6, CDRL2 6 -

8C9 2H6, CDRL3 7 -

8C9 2H6, VH (murine) 8 9

8C9 2H6, VL (murine) 10 11
Chimeric heavy chain HC1 12 13
Chimeric light chain LC1 14 15

8C9 2H6 VH humanised construct A3 16 17

8C9 2H6 VL humanised construct MO 18 19

8C9 2H6 VL humanised construct M1 20 21

8C9 2H6 VL humanised construct N1 22 23

8C9 2H6 VL humanised construct N2 24 25

8C9 2H6 heavy chain humanised construct 26 27

A3

8C9 2HG6 light chain humanised construct MO | 28 29

8C9 2H6 light chain humanised construct M1 | 30 31

8C9 2H6 light chain humanised construct N1 | 32 33

8C9 2H6 light chain humanised construct N2 | 34 35

Signal sequence 36 -

Human p19 37 38
Human p40 39 40
Human p35 41 42

Cyno p19 43 44

Cyno p40 45 46

IL-23 receptor 47 -

8C9 2H6 VH humanised construct A5 48 49

8C9 2H6 VH humanised construct A6 50 51
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SEFI STWAPYYYALDY SEQ ID NO 5 25 KASKKVTI FGSI SALH
SEQ ID NO 6 30 NGAKLES SEQ ID NO 7 LQ\NKEVPYT 35

WEEQHDIBD, 8

PCT/EP2008/063289

QVQL QQSGAEL ARPGTSVKL SCKASGYTFTSYG TW/KQRTGQGLEW GE

NYPRSGNTYYNEKFKGKATLTADKSSSTAYMELRSLTSEDSAVYFCARCE 40
EI QT\AII\DVWALD\I/\‘AIYY"TS\IT\VIQQ SEQ ! D N() 9
Gﬁﬁﬁﬂﬂ{xmtﬁmﬁAG@eﬁIﬁméﬁﬂétﬂlymxﬂTXEIEKIIITGEEAGBTC 45
&@EI%ﬂEUtAEmmmT@EIAAWﬂGmIAm?ACAATGA@%AATTCAAGGGGAA
QIEQ GCACAGEGT ACAT GGA! CC
? ' aY,\ I\f"l\'l' AN O
\MI\J—\U—\IbI\J—\W—\bIbI\WIbII—\I I I\_,I r'CooAAOA T OAWA OU
3T L2HAFACH TG hAGEINTEE aa T UIGAT GCTBOT GGACTACT 84GG
A@AAGEAACCTCAGWCACCGWCTCCTCA -51 |WD 2009/ 048933
—PCT/ EP2008/ 063289 5 SEQ D NO 10
Bf- 1 2HtsPaay g YR Reherpait Gt GS| §2 HWYQQKPEERPK
ABYNGAKL ESGVSARFSDSGSQNRSPFGNQLSFTLTI DPVEADDAATYYC
' YIF [KLEITK 10 S | ]
B A R AR AN RS R LRI - GTCTCTAGBECA
E%AGEﬁtACtATCTCtTGCAAEEﬁtAECAAAAAAFTCACTATATTTGEﬁT 15
CAGCCAOEE@AA CT
' A GCCAGGTITC
AGDCAGT GGGTCTCAGAACCGCTCACCATTTGGAAATCAGCTCAGCTTCA
S s NigH: Al R R & Het EAVSCRERAACCTATTAGHGT
8C9 2HG6 light chain humanised construct M4 | 70 71
CDRH2 alternative 72
CDRH3 alternative 73
CDRH3 alternative 74
CDRL1 alternative 75
CDRL2 alternative 76
CDRL2 alternative 77
CDRL2 alternative 78
CDRL2 alternative 79
CDRL2 alternative 80
8C9 2H6 VH humanised construct A8 81
8C9 2H6 VH humanised construct A9 82
8C9 2H6 VH humanised construct A11 83
8C9 2H6 VH humanised construct A12 84
8C9 2H6 VH humanised construct A10.5 85
8C9 2H6 VH humanised construct A11.5 86
8C9 2H6 VH humanised construct A12.5 87
8C9 2H6 VH humanised construct A13 88
8C9 2H6 VH humanised construct A14 89
8C9 2H6 VH humanised construct A15 90
Human kappa chain constant region 91
Human IgG1 constant region 92
8C9 2HG6 light chain humanised construct M5 | 93
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CTGCAAAATAAAGAGGT TCCGTACACGT TCGGAGGGEEEGACCAAGCTGGA 20

AATAAAA SEQ I D NO 12

WOROLQEIBEAEL ARPGT SVKLSCKASGYTFTSYG TWKORT GQGLEWY/BE20081663289

NYPRSGNTYYNEKFKGKATLTADKSSSTAYMEL RSL TSEDSAVYFCARCE
FI STWAPYYYALDYWGQGT SLVTVSSASTKGPSVFPLAPSSKSTSGGTA

AL OV KBYRERPVIVSVWNSCALTFSGOVHETFFRAVL me:l YSLSS\APRS

8SHGEHH Ivg FENVAsiK RGN EK GBI KOAEIRKE COMGH|

I'(QZIPCPAPEL L

VvV O

EPSV

E'RE?%EE% M’q\ /1 'I'\ /1 I_wl\ll N/ VA ViV A VAV ad\

\ZTTNOT 1 VA NUOINL TTNCOINV O

RTPEVTCVVVDVSHEDPEVKEF

DGVEVH

1l DADI EI/'I'
I\

NAKTK

C‘I/I\I/
NN

30

WMWCK&MWVKG:YP‘

NINALT AT

:.E‘AVEV\ESNG

OPENN

FED TR vE T ipe B SRR RNV

CQAVHEAL HNH

YTQKS

CLOrGON\ o9

CERGECCTGCG

ACTTC

AR GEEFEGGd GCAAGGCT TCTGGCTACACCT HoA

A AN PNAANT A A PNANA SN SN A

I ACAAGCTA

TGGTA

ALIA O

40

I AALL T UEEGT GAAUGLAGGAGGAAL T kij’:\LJ-\\.i.ii,bl
et mMEET GGTAATACTTACTACAATGH

GAGTGGAT T
n\

GAGAG
(SGCAA

CERGACART FAGTECAGACAAAT CCTCCAGCACA(

GORATTCAA
SGGHACAT GGA

GCTCC

ﬁ IL:L\LAIL,IL:L\L:k:L\L,IL,IL:k,L:bIL,IAI 1
AEHM\ T AGCTCOCTATTACTATCC

L1l GLAAGAT
SACTACT

(LGAA
(GGG 45

SCOABIBNEH G B Ed CORSKA &TMB\GCGCO

CCCCA

LﬁTﬁ’ ;T% LCCT

SEQGmﬁlﬁlﬁﬁﬁéﬁﬁﬁa@@&&Kﬁlﬁi&ﬂGCAO-

GTGIC

CGTGC

Gl ACA! GCGI(

A Y O B R KPS RO A

f"f"l\f"l\ A

CCAGC

CCCA C

50

ELACMEBCXKACGIIGEASAA GAACSIHT CMCCAAG

AGOVGTI GACAA

GACCC

CCCCG GCTH(

GGCCCCA

(CGTG

COT AT
rrocororitro AT 7V AU T O

BGAEHIEKECTEN TSl GCONSBATIHTZACCCAC

CACCACA
A= o W A \ W N \We ¥

SAGSACCCTGA

a'aa/al
AN

GGTIGA

503 M8 SRONA4ARA o | 2032

N\

39 4

AAL

'CAACT OO

868 QbW ECINCIATEACASOATIAGIA COGCG]

r'oaoAGCOT GoALAA

OCOOCAACLA
OoUAA

rddtGrecara

AL UAARDS

CTGAC

8C9 2H6 VH humanised construct A25

112

8C9 2H6 VH humanised construct A26

113

8C9 2H6 VH humanised construct A27

114

8C9 2H6 VH humanised construct A28

115

8C9 2H6 VL humanised construct M7

116

8C9 2H6 VL humanised construct M8

117

8C9 2H6 VL humanised construct M9

118

8C9 2H6 VL humanised construct M10

119

8C9 2H6 VL humanised construct M11 120
8C9 2H6 VL humanised construct M12 121
8C9 2H6 VL humanised construct M13 122
8C9 2H6 VL humanised construct M14 123

-50 -




10

15

20

25

30

35

40

45

50

CGT GCTGCACCAGGAT TGECT GAACGGCAAGGAGTACAAGT GTAAGGT GT
CCAACAAGGCCCT GCCTGCCCCTATCGAGAAAACCAT CAGCAAGGCCAAG

GCTGACCAAGAACCAGGT GT CCCTGACCT GCCT GGTGAAGGGCTTCTACC
CCAGCGACAT CGCCGT GGAGT GGGAGAGCAACGGCCAGCCCGAGAACAAC
TACAAGACCACCCCCCCT GTGCT GGACAGCGATGGCAGCT TCTTCCTGTA
CAGCAAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGGGCAACGTGTTCA
S PO EEST GATGCACGAGGCCCT GCACAAT CACTACACCCAGAAGAGC
CTGAGCCTGICCCCTGRCAAG SEQ | D NO: 14
DI VL TQSPASLAVSLGQKATI SCKASKKVTI FGSI SAL HWQQKPGQPPK
SE&&@E ESGVSARFSDSGSQNRSPFGNQL SFTLTI DPVEADDAATYYC
F%SFKL El KRTVAAPSVFI FPPSDEQLKSGTASVVCLLNN
FYPREAKVQAKVDNAL QSGNSQESVTEQDSKDSTYSL SSTLTL SKADYEK
SERUYACEVTHQGLSSPVTKSFNRGEC 25 SEQ ID NO 15
GACATTGTACTAACCCAATCTCCAGCATCTTTGGCTGTGTCTCTAGGGCA
SEAABBCSACCAT CTCCT GCAAGGCCAGCAAAAAAGT CACTATATTTGGCT
CTATAAGTGCTCTGCACT GGTACCAACAGAAACCAGGACAGCCACCCAAA
EXTCATCYAT ARTEEAGCCAAACT AGAAT CTGGGGT CAGTGCCAGGTTCAG
TGACAGT GGGT CTCAGAACCGCT CACCATTTGGAAATCAGCTCAGCTTCA
SEECTEARCGATTGATCCTGT GGAGGCT GATGATGCAGCAACCTATTACTGT
CTGCAAAATAAAGAGGT TCCGTACACGT TCGGAGGGRGGACCAAGCTGGA

CAAT AMMEGT AGSET GGCCGCCCOCAGOGT GT TCATCTTCCCCCCCAGCG
ATGAGCAGCT GAAGAGCGGCACCGCCAGCGT GGTGTGT CTGCTGAACAAC

Sg GGCCAAGGT GCAGT GGAAGGT GGACAATGCCCTGCA
GCCAGGAGAGCGT GACCGAGCAGGACAGCAAGGACT CCA
S&%@ CCCTGACCCT GAGCAAGGCCGACTACGAGAAG
GI'GAGGT GACCCACCAGGEECCT G CCAGCCCCGT

GACCAAGAGCTTCAACCGGGGCGAGTGC SEQ | D NO 16
SBRNQL VOBBAEVKKPGSSVKVSCKASGYTETSYG TVWRQAPGQGL EVWVGE
NYPRSGNTYYNEKFKGRVTI TADKSTSTAYMEL SSLRSEDTAVYYCARSE
KEPEFVUAPYYYARDYWGQGTLVTVSS SEQ ID NO 17 50
CAGGT GCAGCT GGT GCAGAGCGGCGCCGAAGT GAAGAAGCCCGGCTCCAG
SEQ ID NO: 6

NGAKLES

SEQ ID NO: 7
LONKEVPYT
SEQ ID NO: 8

QVOLOOSGAELARPGTSVKLSCKASGYTFTSYGITWVKQRTGOGLEWIGE
NYPRSGNTYYNEKFKGKATLTADKSSSTAYMELRSLTSEDSAVYFCARCE
FISTVVAPYYYALDYWGQGTSVIVSS

SEQ ID NO: 9

CAGGTTCAGCTGCAGCAGTCTGGAGCTGAGCTGGCGAGGCCTGGGACTTC
AGTGAAGCTGTCCTGCAAGGCTTCTGGCTACACCTTCACAAGCTATGGTA
TAACCTGGGTGAAGCAGAGAACTGGACAGGGCCTTGAGTGGATTGGAGAG
AATTATCCTAGAAGTGGTAATACTTACTACAATGAGAAATTCAAGGGCAA
GGCCACACTGACTGCAGACAAATCCTCCAGCACAGCGTACATGGAGCTCC
GCAGCCTGACATCTGAGGACTCTGCGGTCTATTTCTGTGCAAGATGCGAA
TTTATTAGTACGGTAGTAGCTCCCTATTACTATGCTCTGGACTACTGGGG
TCAAGGAACCTCAGTCACCGTCTCCTCA
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CGTGAAGGT GAGCT GCAAAGCCT CAGGCTACACCT TCACCAGCTACGGCA
TCACT TGGGT GAGGCAGGECCCCCEECCAGGGACT GGAGT GGATGCGAGAG

GGTGACCAT CACCGCCGACAAGAGCACCAGCACCGCCTACATGGAGCTGA
53 WD 2009/ 043933 PCT/ EP2008/ 063289 5

GCGAGGACACCGCTGTGTACTACTGCGCCAGGAGCGAG TT

GCAGCCT
SERTERAMAECET CGT GECCCCCTACTACTACGCCCT CGACTATTGGGEG
CCAGGGCACACTAGTGACCGTGTCCAGC 10 SEQAI D NO 18

DBV /R O5PPBEAYSESERATP NERASKKUTF £E5F SAE FMREOORPEEPPK
LEF¥NGAKE ESGYPRREBESESER DET CIFR ESE OAEDVRVYYCDONKEVPY
LUFEEGTKVEGRGIBLBER | D NO 19

GACAT CGTGATGACCCAGAGCOCCOGATAGCCT CGCTGTGAGCCTGGGCGA

SEAGEECEACCAT CAACT GCAAGGCCAGCAAGAAGGTCACCATCTTCGECA 20

GCATCTCCGCCCT GCACT GGTACCAGCAGAAGCCCGGACAGCCCCCCAAG

G&E AT OTACAALCEORITANCEA CEACAGRECECT SECCORCARGTE EEAG
Ggmm@é@a E%@%I%MX@%@@@T @@é@G

;Jw gi-tz g jB" ﬂa ,,@%5;, 2 %gx g%%;” )

35

C En %A%é@s%%@ﬁ@:@%ﬁ%%? aaae- %E%@:@%@f%@:@%ﬁ\%@é%?f%@x
AABYSCACCATCAACT GCAAGGCCAGCAAGAAGGT GACCATCTTCGGGA
GCATCTCCGCCCTGCACT GGTATCAGCAGAAACCCGGACAGCCCCCCAAG
SEFGATOTACAAZGGCGCCAAGCT GGAAAGCGGECGT GAGCGACAGGT TCAG
CGATAGCGGCAGCCAGAACAGGAGCCCTTTCGECAACCAGCTGAGCTTCA

QUCCD GAGEAT. CACCASTIKT mmmemm @DACEMEEBC 40

NP EEAGAACABEAGHA CCCETACACTA THIEX ‘
F@éfﬁﬁﬁ@YYYALDYWGQGTSLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTIVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVTIVPS
SSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSV
FLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAK
GOQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSEFEFLYSKLTVDKSRWOQOGNVESCSVMHEALHNHYTQKS
LSLSPGK

SEQ ID NO: 13

CAGGTTCAGCTGCAGCAGTCTGGAGCTGAGCTGGCGAGGCCTGGGACTTC
AGTGAAGCTGTCCTGCAAGGCTTCTGGCTACACCTTCACAAGCTATGGTA
TAACCTGGGTGAAGCAGAGAACTGGACAGGGCCTTGAGTGGATTGGAGAG
AATTATCCTAGAAGTGGTAATACTTACTACAATGAGAAATTCAAGGGCAA
GGCCACACTGACTGCAGACAAATCCTCCAGCACAGCGTACATGGAGCTCC
GCAGCCTGACATCTGAGGACTCTGCGGTCTATTTCTGTGCAAGATGCGAA
TTTATTAGTACGGTAGTAGCTCCCTATTACTATGCTCTGGACTACTGGGG
TCAAGGAACCTCACTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCA
GCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCC
GCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACCGTGTC
CTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCGTGC
TGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGC
AGCAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAG
CAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCC
ACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTG
TTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCC
CGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGA
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SEQ ID NO 22 45
DI VMTQTPLSLSVTPGQPASI SCKASKKVTI FGSI SALHWLQKPGQPPQ

LONKEVPYTFGGGTKVEI K 50 SEQ I D NO 23
GATATCGT GATGACCCAGACCCCCCT GAGCCT GAGCGT GACT CCAGGCCA
GCAAGAAGGT GACCATCT T CGGCA

A AT AGECEECTEE AT EaT ACETEL ACARA CCECEEttA
CRBpo660F64594S T PEAEPSBO8F665989CTGTCTCCGTGCTGAC
CETERTCTATRACEREECT ARG COACARCEECEFCAECEACALETTECAG
CCEACKETGCAACCCATAACACTACCCECHA A EECCAACEACEAGACCAECA
GCCCAGAAGATEABGCACCGEGCEAAGECEACGACCTCOCCEF GEBEFATTEC
GCTGEEAGAAGCGAAGCCAGGT GCCCTAGACCTF COAGREEECACCAAGTHA CGA
C GATCAAGATOGSEQr GO NOEGRAGAGCAACGGCCAGCCCGAGAACAAC

T BRENYNE QT PLESE SVT PCORASET BCKASKEVT h FCEE SAL i it QKPGRPRQ
CchEXNEAKE EREYSPRE RER&5E DR E A KE SRVEAEBNYGYX N EL GKEYRY
GEE@@@E&’E&;KT@E@:b@@é@cc%CACAATCACTACACCCAGAAGAG%A

CPOSAL S AT ASLEARG TCCOCT GT COCTGACCGT GA
GOCCGCCAGCAT CAGCT GCAAGGCCAGCAAGAAGGT GACCAT CTTCGGCA

S% C GCACTGGTACCT CCAGAAGCCCGEECAGCCCCCACAG
CGGCGCCAAGCT GGAGAGCGECGT GAGCGACAGGT TCT C
TGAT AGCGECA! CTTCACCCT GAAGAT TAGCAGGGT GGA

D &@%&%&%@%@Eﬁﬁ@%@%&@ﬁ% E’%@E’:ﬁ‘ﬁc
L AERTH O ARCAARGT CLAGRR CAAE- SERF VPP RO 26 Y YC
LOVOE VEEEAETVKRPEESYRVSERASEY TFET SYEE TWYRERPEIDAE EWNISE
FRYRRSEXIYYNERFKCRVIT E TADKST SPAYNEL SSLRSEDT AVNXCARSE
HEV SAVNVAPNYYAE BYWERGTNNENSSASTKGPSVFPLAPSSKSTSGGT AA
L GCLVKDYFPEPVTVSWNSGAL TSGVHTFPAVL QSSGL YSLSSVVTVPSS
sBLGT QTYO ENYBIHKPSNT KVDKKVEPKSCDKTHT CPPCPAPEL L GGPSVF
LFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP
GACATTGTACTAACCCAATCTCCAGCATCTTTGGCTGTGTCTCTAGGGCA
GAAGGCCACCATCTCCTGCAAGGCCAGCAAAAAAGTCACTATATTTGGCT
CTATAAGTGCTCTGCACTGGTACCAACAGAAACCAGGACAGCCACCCAAA
CTCATCTATAATGGAGCCAAACTAGAATCTGGGGTCAGTGCCAGGTTCAG
TGACAGTGGGTCTCAGAACCGCTCACCATTTGGAAATCAGCTCAGCTTCA
CCCTCACCATTGATCCTGTGGAGGCTGATGATGCAGCAACCTATTACTGT
CTGCAAAATAAAGAGGTTCCGTACACGTTCGGAGGGGGGACCAAGCTGGA
AATAAAACGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCG
ATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACAAC
TTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCA
GAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCA
CCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAG
CACAAGGTGTACGCCTGTGAGGTGACCCACCAGGGCCTGTCCAGCCCCGT
GACCAAGAGCTTCAACCGGGGCGAGTGC

SEQ ID NO: 16

QVOLVQOSGAEVKKPGSSVKVSCKASGYTFTSYGITWVROAPGOGLEWMGE
NYPRSGNTYYNEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSE
FISTVVAPYYYALDYWGQGTLVTVSS

SEQ ID NO: 17

CAGGTGCAGCTGGTGCAGAGCGGCGCCGAAGTGAAGAAGCCCGGCTCCAG
CGTGAAGGTGAGCTGCAAAGCCTCAGGCTACACCTTCACCAGCTACGGCA
TCACTTGGGTGAGGCAGGCCCCCGGCCAGGGACTGGAGTGGATGGGAGAG
AACTACCCCAGGAGCGGCAACACCTACTACAACGAGAAGTTCAAGGGCAG
GGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTACATGGAGCTGA
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35 REEQYNSTYRWVSVLTVLHQDW.NGKEYKCKVSNKALPAPI EKTI SKAKG

QPREPQVYTLPPSRDEL TKNQVSLTCLVKG-YPSDI AVEVESNGQPENNY

SLSPGK 40 SEQ ID NO 27
CAGGTGCAGCTGGTGCAGAGCGGCGCCGAAGTGAAGAAGCCCG@CTCCAG
GCT GCAAAGOCT CAGGCT ACACCT TCACCAGCT ACGGCA
G?&%?%&%W%&ﬁ%@%@fﬁ?%&e
CCOLACCACCECCAACACETACT ACARCCACRAGTT EAAESECAG
C@@ﬁ@@@%@@@@é@@ﬂﬁ@@@ﬁ@m@mACATG@AGCTGA
GCAGOCT GAGGAGCGAGGACACOGCT GT GTACT ACT GOGCCAGGAGCGAG
TTCATCAGCACCGT CGT GGCOCCCTACTACT ACGCCCT CGACTATTGGGG
SECABGRIACACT AGT GACCGT GT CCAGCGOCAGCACCAAGGGOCCCAGCG
TG TCCOOCT GGOCCCCAGCAGCAAGAGCACCAGCGEOGGECACAGCCGCC
DETGBEGET SOCA GET CANGBAGTACT T QUCOEAA CORGEBACORT GE 6K G

L EANCARCEEAGEORT CACCASESEOGT COACARED T SECOCOOG BCF GC
GT ACAGCCT GAGCAGCGT GGT GACCGT GCCCAGCAGC

TAGAGER
AGCCTGGEECACCCAGACCTACATCTGT AACGT GAACCACAAGCCCAGCAA
5 %O 043933 PCT/ EP2008/ 063289 5
CAAGAAGGT GGAGCCCAAGAGCT GTGACAAGACCCACA
C

TECOCCECARGLET ARCLACAC
G@%@@ﬁ\%&%@%&%&%@%@&ﬁ%@@ﬁ\%&é@ﬁ@ﬁ\%@&%ﬁﬁ&
G ERAETECTACET ALl T COAEET R ACAATEECARCACCAAGESC
C ACEEACEASEACTACAACACCACCTAECOEETBETCTCeBT EEYGREEET
CELTEEACCABCAT T CECACARTECRAACEAGT ACARST CEAACIEFCEGEA
CAGAAGECGUFGCUFBGTECTATTGAGAABAGEATEAGCABGECOAATGEGC
ACAGICCAGAGAGCCOCASEE GTACACETTBOCCCCTAGCAGAGATGAGCT
GACCAAGAACCAGGT GTCOCT GACCT GCCT GGTGAAGGGCT TCTACCCCA
s BOGASATIEECEBT GGAGT GRGAGAGCAACGGOCAGCCCGAGAACAACTAC
AAGACCACCCCCCCT GT GCTGGACAGCGATGGCAGCT TCTTCCTGTACAG

DAL EHCEEST SACRRSAFR RO (FEACEASRK ARG (o G OET
L W@ﬁ%%ﬁﬁ% G

L

SEQ ID NO: 21

GACATCGTGATGACTCAGTCTCCCGACAGCCTGGCCGTGAGCCTGGGCGA
GAGGGCCACCATCAACTGCAAGGCCAGCAAGAAGGTGACCATCTTCGGGA
GCATCTCCGCCCTGCACTGGTATCAGCAGAAACCCGGACAGCCCCCCAAG
CTGATCTACAACGGCGCCAAGCTGGAAAGCGGCGTGAGCGACAGGTTCAG
CGATAGCGGCAGCCAGAACAGGAGCCCTTTCGGCAACCAGCTGAGCTTCA
CCCTGACCATCAGCAGCCTCCAGGCCGAGGACGTCGCAGTGTACTACTGC
CTGCAGAACAAGGAGGTGCCCTACACCTTTGGCGGCGGCACCAAGGTGGA
GATTAAG

SEQ ID NO:22

DIVMTQTPLSLSVTPGOPASISCKASKKVTIFGSISALHWYLOKPGOPPQ
LIYNGAKLESGVSDRESDSGSONRSPEGNQLSEFTLKISRVEAEDVGVYYC
LONKEVPYTFGGGTKVEIK

SEQ ID NO: 23

GATATCGTGATGACCCAGACCCCCCTGAGCCTGAGCGTGACTCCAGGCCA
GCCCGCCAGCATCAGCTGCAAGGCCAGCAAGAAGGTGACCATCTTCGGCA
GCATTAGCGCCCTCCACTGGTACCTGCAGAAACCCGGGCAGCCCCCCCAG
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SEQ ID NO. 28
DI VMIQSPDSLAVSL GERATI NCKASKKVTI FGSI SAL HWQQKPGQPPK

TFGGGTKVEI KRTVAAPSVFI FPPSDEQLKSGTASVWCL LNNFYPREAKV
Q/\KVDI\IAL@G!\ISQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV

Hg_SSPVTKSFNRGEC SE% LD NQ
CGACATOGT %ﬂ%@@?@:@ﬁ%ﬁ’@ﬁ\%@?%
CACECCCACEATCAALT AR CERAGAAGETCACCATET T EEEA

%@&%ﬁr@é@@é@@@ﬁ@?@@ﬁ%ﬁ@@ﬁ@ﬁ@@@@@@@@@@mﬁe
CCTCATCFACAACTECEECAACET SOAGRCEEECET CECECACACGTTTAG
GEOGEAGCGEECAGCGGECACAGACT TCACCCTGACCATTAGCAGCCTGCAGG
CCGAAGACGT GECCGTGTACTACTGCCTGCAGAACAAGGAGGTGCCCTAC
SACCT D CEOCERBECECACCAAAGT GGAGAT CAAGCGTACGGT GECCaECceC
CAGCGIGI TCATCTTCCCCCCCAGCGAT GAGCAGCT GAAGAGCGGECACCG
DOCAGOET OOT ST 6T 657 CAARAARTT €T ACSCCECRRACCREAAGETG

L%@%ﬁ@@@@%ﬁéﬁ%@@% CEARAAADGAGCA f%é\@@@T
{ZGACAGCAAGGACT CCACCTACAGCCT GAGCA

CCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTG
S@@C@é GTCCAGOCCOGT GACCAAGAGCTTCAACCGGGGOGA
ID NGO 30

VMIQSPDSL AVSL GERATI NCKASKKVTI EGSI S PGOPPK
GEF% EESEVSBRESDSESONREPE @%@E?F@éE BVAVYYC
CLONREVPYTEECETRUET RRTVARPSVEP EPPSBECLKSETASIVEEERN
CEYPREARVONVENAL CBERBOESVT EOBSKEST YSESSFL L SKADYEK
CHRYYACEVFMQGE SSPVAKSFRRGECACE6CWEIT 206950648983 1TCTC
TPETAEP20085063289CGECBEQRLDCRGRBEATTAGCAGGGTGGAGG
CGAGATOGT GATGACT GAST CACCOGATAGECASCENGT SAGTCT GGEECA

A CAGEEECACCATCAACT RAAGCELAGTAACAAGGT GACCATCTTCGGGA
GCATCTCCGCCCTGCACT GGTATCAGCAGAAACCCGGACAGCCCCCCAAG
s £ GAP G ACAACGECGCCAAGCT GGAAAGCGECGT GAGCGACAGGT TCAG

QVOLVQOSGAEVKKPGSSVKVSCKASGYTFTSYGITWVROAPGOGLEWMGE
NYPRSGNTYYNEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSE
FISTVVAPYYYALDYWGQGTLVIVSSASTKGPSVEPLAPSSKSTSGGTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVTVPSS
SLGTOQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVE
LFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKG
OPREPOQVYTLPPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNY
KTTPPVLDSDGSEFEFLYSKLTVDKSRWOOGNVESCSVMHEALHNHYTOKSL
SLSPGK

SEQ ID NO: 27

CAGGTGCAGCTGGTGCAGAGCGGCGCCGAAGTGAAGAAGCCCGGCTCCAG
CGTGAAGGTGAGCTGCAAAGCCTCAGGCTACACCTTCACCAGCTACGGCA
TCACTTGGGTGAGGCAGGCCCCCGGCCAGGGACTGGAGTGGATGGGAGAG
AACTACCCCAGGAGCGGCAACACCTACTACAACGAGAAGTTCAAGGGCAG
GGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTACATGGAGCTGA
GCAGCCTGAGGAGCGAGGACACCGCTGTGTACTACTGCGCCAGGAGCGAG
TTCATCAGCACCGTCGTGGCCCCCTACTACTACGCCCTCGACTATTGGGG
CCAGGGCACACTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCG
TGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGLCC
CTGGGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACCGTGTCCTG
GAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCGTGCTGC
AGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGC
AGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAA
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CGATAGCGECAGCCAGAACAGGAGCCCT TTCGECAACCAGCTGAGCTTCA
CCCTGACCAT CAGCAGCCT CCAGGCCGAGGACGT CGCAGTGTACTACTGC
WETBIAIABCAACGAGGT GCCCTACACCT TTGGECGECGECACCAAGHTIA2008/063289
GATTAAGCGTACGGT GECCGCCCCCAGCGT GT TCATCTTCCCCCCCAGCG 15
ATGAGCAGCT GAAGAGCGGCACCGCCAGCGT GGT GTGTCTGCTGAACAAC

TT%&&%&%@%@%&%@&%@%&
A e e LA A o CAC AN P

C@ﬁ@ﬁ%@@@%@@@@%@@@@@@@@ﬁ@?ﬁ%@é@m 20
GEACCAATATET T CARCTCEEECAGTCC SERS FBCNOT GBEGTGAAGT
TORYVT QT PESE SV RCOPAST SCRASKRVAL RESESARMMC QRRELPPQ 25
AGGYNGAKEESGVSDRESBSGESONREPEGNGLSETG KL SRVEAEGHGVYYC

L ONKEVPXTECETKVEC KRTYAARSYE L EPRSDEQL KSGTASYWELLAN
AEXRREAKYQUKYDNAL QSEGNSCESYA EQDSKRSTXSL S5TLTL SKADYEK

C K ACENT HOCE SERYE KET ARGECC T30 CSERQr hBC NO GABCAGC T
CEATAL L CATGACEEACACEEECET CABCET CARCET GACT BEACEERA
G%@%@é@@ﬁ%m@%ﬁﬂ% 2 ae

'e‘ p ME AN Gl 2

A
e‘ 3 TACCAGE G
; CAG, SEETTEE & CARGEAG CTaAG

AecET GARGAT EACLALEGT GGAAGCCGAGGACGT GGGOGTGTACTACTGC
CTG CAGAACAAG GAG GTG CCCTACACCTTCG GAGG CG G CACCAAG
Sﬁﬁcéﬂ NO: 28
GATCAAGCGTACGGT GGCCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCG 40
DAV@G@AMWC@@@@MG@I@EMM%@MC

TEAGG m@m&\@@ EACKCACLAGEACAGTAACIACT CCA

ORETACAGOST GACCAGEACCET GACCET CAGCAAGRLOGACTACEAGANRG
T GACAACET G ACGREE ST GAGGT GACCCACCAGGGCCT GTCCAGCCCCGT 45

GACCAAGAGCTTCAACCGGGGCGAGTGC SEQ | D NO: 34 50
SQPV QUBL ShSVTPGQPASI SCKASKKVTI FGSI SALHWYL QKPGQPPQ
KL ESGVSDRFSDSGSGTDFTLKI SRVEAEDVGVYYCLQNKEVPY

GCATCTCCGCCCTGCACTGGTACCAGCAGAAGCCCGGACAGCCCCCCAAG
CTGATCTACAACGGCGCCAAGCTGGAGAGCGGCGTGCCCGACAGGTTTAG
CGGCAGCGGCAGCGGCACAGACTTCACCCTGACCATTAGCAGCCTGCAGG
CCGAAGACGTGGCCGTGTACTACTGCCTGCAGAACAAGGAGGTGCCCTAC
ACCTTCGGCGGGGGCACCAAAGTGGAGATCAAGCGTACGGTGGCCGCCCC
CAGCGTGTTCATCTTCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCG
CCAGCGTGGTGTGTCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTG
CAGTGGAAGGTGGACAATGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGT
GACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGA
CCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTG
ACCCACCAGGGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGA
GTGC

SEQ ID NO: 30

DIVMTQSPDSLAVSLGERATINCKASKKVTIFGSISALHWYQOKPGOPPK
LIYNGAKLESGVSDRESDSGSONRSPEGNQLSEFTLTISSLOAEDVAVYYC
LONKEVPYTFGGGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNN
FYPREAKVOWKVDNALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSENRGEC
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THQGLSSPVTKSFNRGEC - 57 WD 2009/ 043933
PCT/ EP2008/ 063289 5 SEQ ID NO 35
W@EROATOSTCAT GACCCAGACT COCCT GTCOCT GAGCGT GACCOCORER008/ 053289
GOCCGOCAGCAT CAGCT GCAAGGOCAGCAAGAAGGT GACCATCTTCGGCA
GCATCAGCGOCCT GCACT GGTACCT CCAGAAGCCOGGGCAGCCCCCACAG
CTGATCTACAACGGEOGCCAAGCT GGAGAGOGGCGT GAGCGACAGGTTCTC
STt RAEEAGCGECACCGACT TCACCCT GAAGAT TAGCAGGGT GGAGS
COGAGGACGT GGGOGT GTACTACT GCCTGCAGAACAAGGAGGTGOCCTAC 15
GACETTCEattaECECACEARAGTCEAEATCARGCET ACHET GBeaEcetC
GEAGCCTETTEATEAT CCCEECCACEGAF EACEAGEFEARGROCECCAGEG
GORAGDGTGOT CTGTAT BET CARCAACA T EF ACCOCCRGEAGCOOARSETG
C UAST CLAASST GRACALT BOCUT GEARSCOGCCABLACCEASGAGAGHGT
C GACEGAGCOACGACAGEAAGGALT CCACCTACAGEET GAGCAGEACCETEA 20
C CCCH CAGLAALGCOGACT ACLAGAAGLACAAGET GTACECCAGT LAGET G
CACERAMALKEERE GT CEACTRERGT CACCAAGALET ¢ LAARRGEEECERA
Gﬁ@A%@G@E&b@G@@CG@@CC%‘@@&b@'fé)«(%ﬁ@&’t@cc@ﬁ@:bD

@Aé@TGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACAAC

Cﬁ%ﬁ}@?ﬁfﬁ%@i\%ﬁ T ARTECT T T eeFaRs L CCAGCCCCGT
Gt aEACAECH EACEIAGABET EF GCCTGEEEECAGCAGCCCTGCCTG 40
GACTCAGTGCCAGCAGCT TTCACAGAAGCT CTGCACACT GGCCTGGAGTGC
SBREATCOACTAGT GGGACACAT GGATCTAAGAGAAGAGGGAGATGAAGAGAC
TACAAATGATGT TCCCCATATCCAGT GTGGAGAT GGCTGTGACCCCCAAGG
DACNCAGEGACARCAGT CAGT § CRECA K GCARAGGAL COACCAREGTCFGAT

1. TTTGAAT CAGAACET 60T ACAT CEEAT AT 3 7T CACARSBEEASIETYCTCT
LONKEVPYTEFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNN
FYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSENRGEC

LT G

SEQ ID NO: 33

GATATCGTGATGACCCAGACCCCCCTGAGCCTGAGCGTGACTCCAGGCCA
GCCCGCCAGCATCAGCTGCAAGGCCAGCAAGAAGGTGACCATCTTCGGCA
GCATTAGCGCCCTCCACTGGTACCTGCAGAAACCCGGGCAGCCCCCCCAG
CTGATCTATAACGGCGCTAAGCTGGAGAGCGGCGTGTCCGACAGGTTCAG
CGACTCTGGAAGCCAGAACAGGAGCCCCTTCGGCAACCAGCTGAGCTTCA
CCCTGAAGATCAGCAGGGTGGAAGCCGAGGACGTGGGCGTGTACTACTGC
CTGCAGAACAAGGAGGTGCCCTACACCTTCGGAGGCGGCACCAAGGTCGA
GATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCG
ATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACAAC
TTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCA
GAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCA
CCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAG
CACAAGGTGTACGCCTGTGAGGTGACCCACCAGGGCCTGTCCAGCCCCGT
GACCAAGAGCTTCAACCGGGGCGAGTGC

SEQ ID NO: 34

DIVMTQTPLSLSVTPGOPASISCKASKKVTIFGSISALHWYLOKPGOPPQ
LIYNGAKLESGVSDRESDSGSGTDFTLKISRVEAEDVGVYYCLONKEVPY
TEGGGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEYPREAKV
OWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSENRGEC
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45 GCTCCCTGATAGCCCT GT GGECCAGCT TCATGCCTCCCTACT GEGECCTCAG

CCAACT CCTGCAGCCT GAGGGT CACCACT GGGAGACT CAGCAGATTCCAAG

WE@DTABPECCAGCCAGCCAT GGCAGCGT CTCCTTCT CCGCT TCAARAITER2D08/063289

TCGCAGCCT CCAGGCCT TTGTGGCT GTAGCCGCCCGGGT CTTTGCCCATGG

AGCAGCAACCCTGAGTICCC 50 SEQ I D NG 39

MCHQQL VI SWFSLVFLASPLVAI WEL KKDVYVVEL DWPDAPGEMWL TCD

-58 WD 2009/ 043933 PCT/ EP2008/ 063289 5

TPEEDG TWI'L DQSSEVLGSGKTLTI QVKEFGDAGQYTCHKGGEVLSHSLL
SERHKREDNGF WBTDI L KDQKEPKNKTFLRCEAKNYSGRFTCWALTTI STDLT

FSVKSSRGSSDPQGVTCGAATL SAERVRGDNKEYEYSVECQEDSACPAAEE
GBCPI EVIAPAVMKL KYENYTSSEFT RDEC KPOPERNT GRKPLRNSREVEVS
GREYBDTNGT RPHSYESI TELNQVQCKSKRERKDRYET DKT SAT VI CRENASI
GLAT SYRAGDRYYSSSVEEWASYPCSC SEQR 60C NOEGEAGCATCTETEAC
C CAGCAGA T LT CATCT CAACCT G A CRET GET ¢ TTACT GRCATETECECTC
T A SRECAT AL CECAALT CAACMARAT T ¢ 1 AT ST CAt ALAAE TEGAG ECG
cEALEEECAT GEEEET FRACPAAT G C 661 S AR T G GACACEERI EAA
A@é@%@éﬁé@%@%%&@%@%&%&%@@é@%@%@@%ﬁ

(L
3‘#‘ AAC é‘eet \"oﬂ " 2 C
é&£{AI§§V€? 3&[ J@gr%A } %;

..AA. ..eﬂ.’"’ eee‘w.eu.“ %
G;F%%@%%%ﬁ?‘@%é%@ﬁ\é@:ﬁ%@%ﬁéﬁ@?%ﬁ?%@%@%ﬁ%@&c
CARRAECAGEACACEET EFTCHALCCECANGEEST AT EEEGAESTacT
APCAETCFETELACAGACACT CACAEEECAEAREARCEATHFATGAGTACHCA
GBFGGAGT GCCAGGAGGACAGT GCCTGCCCAGCTGCTGAGGAGAGT CTGCCC

ATTGAGGT CATGGT GGATGCCGT TCACAAGCTCAAGTATGAAAACTACACC
AGCAGCTTCTTCATCAGGCGACATCATCAAACCTGACCCACCCAAGAACT TG
SEAGCDI GRAGCEAT TAAAGAAT TCT CCECAGGT GGAGGT CAGCTGGGAGTAC
CCTGACACCTGGAGTACTCCACATTCCTACTTCTCCCTGACATTCTGCGI T
MEACET CEACRCAAGAGECAAGAGAGAAAAGAAAGAT AGAGT CTTCACGGAC
AAGACCT CAGCCACGGT CATCTGCCGCAAAAAT GCCAGCATTAGCGT GCGG

SEQ ID NO:37

MLGSRAVMLLLLLPWTAQGRAVPGGSSPAWTQCOQLSOKLCTLAWSAHPLYV
GHMDLREEGDEETTNDVPHIQCGDGCDPQGLRDNSQFCLORIHQGLIFYEK
LLGSDIFTGEPSLLPDSPVGQLHASLLGLSQLLOPEGHHWETQQIPSLSPS
OPWORLLLRFKILRSLOAFVAVAARVFAHGAATLSP

SEQ ID NO: 38

ATGCTGGGGAGCAGAGCTGTAATGCTGCTGTTGCTGCT
GCCCTGGACAGCTCAGGGCAGAGCTGTGCCTGGGGGCAGCAGCCCTGCCTG
GACTCAGTGCCAGCAGCTTTCACAGAAGCTCTGCACACTGGCCTGGAGTGC
ACATCCACTAGTGGGACACATGGATCTAAGAGAAGAGGGAGATGAAGAGAC
TACAAATGATGTTCCCCATATCCAGTGTGGAGATGGCTGTGACCCCCAAGG
ACTCAGGGACAACAGTCAGTTCTGCTTGCAAAGGATCCACCAGGGTCTGAT
TTTTTATGAGAAGCTGCTAGGATCGGATATTTTCACAGGGGAGCCTTCTCT
GCTCCCTGATAGCCCTGTGGGCCAGCTTCATGCCTCCCTACTGGGCCTCAG
CCAACTCCTGCAGCCTGAGGGTCACCACTGGGAGACTCAGCAGATTCCAAG
CCTCAGTCCCAGCCAGCCATGGCAGCGTCTCCTTCTCCGCTTCAAAATCCT
TCGCAGCCTCCAGGCCTTTGTGGCTGTAGCCGCCCGGGTCTTTGCCCATGG
AGCAGCAACCCTGAGTCCC

SEQ ID NO:39

MCHOOLVISWESLVFLASPLVAIWELKKDVYVVELDWYPDAPGEMVVLTCD
-58 -
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GCCCAGGACCGCTACTATAGCTCATCTTGGAGCGAATGEECATCTGTGCCC
TGCAGT 35 SEQ ID NG 41

WORPPGEAS PPPSPAAAT GL HPAARPVSL QCRL SMCPARSL L L VARCNVER1008/063289

HL SLARNL PVAT PDPGVFPCL HHSQNL L RAVSNML QKARQTLEFYPCTSEE 40

| DHEDI TKDKTSTVEACLPLELTKNESCLNSRETSFI TNGSCLASRKTSFM

e e vanicer (e mil rolen b

I'ORVVBYERASE SEQ

LEBFREPCA HPEACEGERET CAC

F@W@@&@@@@E@ﬁ@@%@ﬁ@@ﬁ&@@@@é@?@%@?@%@%@a
S CECEALT CAGCAT GT O CECACCECREACCEPEETTCT T ET GEEYAQTET 6G
WECEPCCT CEACTACCT CAGITY CORTCATECCACTECAG
S AROCRRIGAAT S EEEATBCET TCACCACT CCCAAAACCT GCTGAGBECCG
TCAGCAACAT GCTCCAGAAGGCCAGACAAACTCTAGAATTTTACCCTTGCA
s €D TCHGABGAGAT TGATCATGAAGATAT CACAAAAGATAAAACCAGCACAG
TGGAGGCCTGT TTACCATTGGAAT TAACCAAGAAT GAGAGT TGCCTAAATT
CCTCTTTCATAACTAATGGGAGT TGCCTGBCCTCCAGAAAGA

A EEAGAGACA
CAé&A&@T%@@&A@é%@%%GE%&%@@9@@9@%%%8TG@CATCC?CTC
“ fa L

A

CACA?
Gi\i\%&%@%&%ﬁﬁ%\%ﬁﬁ%ﬁ%ﬂ@ﬁﬁ&ﬁ%@ﬁ%@%%fe
AT TFEAGRATFEEACAGTEAET ATFEAT ACAETEATCAECT ATETEAAT G
Aéﬁ$€@@é§@ﬁﬁ@ﬁﬁﬁﬂTﬂ@GT@gACTGATATTTTAAAGGACCAGAAAGAA
CRLESRAVIEEGECSIT ACCRAVRTESSPARNACEEGR STRE CTC RASACPL
T GEMNDL REETEEEGTNDVPES SCERTECHR QAL RONSTEGR ORT ROBET EYEK
ARBESDRETEERSE L PDSPYEGE EASE L 5 SQEE QP EGHERET QRE PSESPS
ACRYERT L BEKE L BSE QARYAVAARVEAHGAAT ASBAROATGAGTACTCA
GTGGAGTGCCAGGAGGACAGTGCCTGCCCAGCTGCTGAGGAGAGTCTGCCC
ATTGAGGTCATGGTGGATGCCGTTCACAAGCTCAAGTATGAAAACTACACC
AGCAGCTTCTTCATCAGGGACATCATCAAACCTGACCCACCCAAGAACTTG
CAGCTGAAGCCATTAAAGAATTCTCGGCAGGTGGAGGTCAGCTGGGAGTAC
CCTGACACCTGGAGTACTCCACATTCCTACTTCTCCCTGACATTCTGCGTT
CAGGTCCAGGGCAAGAGCAAGAGAGAAAAGAAAGATAGAGTCTTCACGGAC
AAGACCTCAGCCACGGTCATCTGCCGCAAAAATGCCAGCATTAGCGTGCGG
GCCCAGGACCGCTACTATAGCTCATCTTGGAGCGAATGGGCATCTGTGCCC
TGCAGT

SEQ ID NO:41

MWPPGSASQPPPSPAAATGLHPAARPVSLOCRLSMCPARSLLLVATLVLLD
HLSLARNLPVATPDPGMEFPCLHHSONLLRAVSNMLOKARQTLEFYPCTSEE
IDHEDITKDKTSTVEACLPLELTKNESCLNSRETSEITNGSCLASRKTSEM
MALCLSSIYEDLKMYQVEFKTMNAKLLMDPKROIFLDONMLAVIDELMQAL
NENSETVPOKSSLEEPDEYKTKIKLCILLHAFRIRAVTIDRVMSYLNAS

SEQ ID NO: 42

ATGTGGCCCCCTGGGTCAGCCTCCCAGCCACCGCCCTCAC

CTGCCGCGGCCACAGGTCTGCATCCAGCGGCTCGCCCTGTGTCCCTGCAGT
GCCGGCTCAGCATGTGTCCAGCGCGCAGCCTCCTCCTTGTGGCTACCCTGG
TCCTCCTGGACCACCTCAGTTTGGCCAGAAACCTCCCCGTGGCCACTCCAG
ACCCAGGAATGTTCCCATGCCTTCACCACTCCCAAAACCTGCTGAGGGCCG
TCAGCAACATGCTCCAGAAGGCCAGACAAACTCTAGAATTTTACCCTTGCA
CTTCTGAAGAGATTGATCATGAAGATATCACAARAGATARAAACCAGCACAG
TGGAGGCCTGTITTACCATTGGAATTAACCAAGAATGAGAGTTGCCTAAATT
CCAGAGAGACCTCTTTCATAACTAATGGGAGTTGCCTGGCCTCCAGAAAGA

-59 -

50

10



10

15

20

25

30

35

40

45

50

SEQ ID NO 44
ATGCTGGGGAGCAGAGCT GTAATGCTGCTGT TGCTGCT GTCCTGGACAGCT

WEABBHBAEECCT GT GCCT CEEEECAGCAGCCCT GCCT GEECT CAICZERIB0 22663289

CAGCTTTCACAGAAGCT CTGCACACT GGCCTGGAGT GCACATCCACTAGT G
GGACACATGGATCT AAGAGAAGAGGGAGATGAAGAGACT ACAAATGATGT T

TATCCAGT GTGGAGAT GGCTGT
C%ﬁ&ﬁ%ﬁ%@?%ﬁﬁ%ﬁ%@%&%ﬁ&%ﬁ%ﬁ%@%@
CTACTCECRTCEEAT AT THCACACEEACEET O ECCTEA

A@%@@#@ﬁ%ﬁﬁ%@ﬁﬁ?@ﬁﬁ@@éﬁé@@ﬁﬂ@@@@@@%@@ﬁéﬁ%ﬁ@@ﬁ%ﬁﬁ@ﬁﬁe
T ECAGACCET CAETATT CECACRCTCACTATAT T ECAAEEETCATT CCTAGC
A BABECATGECAGTEECE ST CE ST A 0AAAATCCE TECCACTDTEDAG
C GOCTATEA CRCT GFABCT GECTSGETETATACUCAT GEAGTAGCAAEETTG
CAGICCC 35 SEQ ID NO 45
MCHQQLVI SWESL VFLASPLMAI WEL KKDVYVVEL DWYPDAPGEMAL TCD
TPEEDG TWILDQSGEVL GSGKTLTI QVKEFGDAGQYTCHKGGEAL SHSLL
Sg HKKERGE 5T DVL KDQKEPKNKTFLRCEAKNYSGRFTCWAL TTI STDLT
FEVKSSRGSSNPQGVTCGAVTL SAERVRGDNKEYEY SVECQEDSACPAAEE

e

Q%@%&é&%&%&%&%ﬁ&%ﬁ@%@%@wﬁmeﬁemw

TTGGACTGGTACCCGGAT GCCCCTCGAGAAATGGTGGTCCTCACCTGIGAC
SACCELTHAAGAAGATGGTATCACCTGGACCT TGGACCAGAGTGGTGAGGTC

TTAGGCTCTGGCAAAACCCT GACCATCCAAGTI CAAAGAGT TTGGAGATCECT
AGGCTCAGFACACEFEFCAGCAAABCABGCEGAGECTTCHAAGLCATEFGACAGCT G
CETGCGTAGACGAAAAACCGAAGATCCAATATCET CCACTGATCTTATAAACGEAC
CABOTWOC2008A043933GPETAEPZ20081rQ6R2B8CABATCCACTAGTG
CCAGAAAGCAALTCAAAAATAAGACET A T LT AAGAL CRGACCLEARAAAT TAT
cdEd SEACT 1 EEACEE 861 St ST CACCAEAAT EAT ACT EAT & ACA
aAdTEAGT &l CAAMMGEASRAGASHES EF A 6E ANCERREAMETHt AL GT
CTACTGGGATCGGATATTTTCACAGGGGAGCCTTCTCTGCTGCCTGATAGC
CCTGTGGGCCAGCTTCATGCCTCCCTACTGGGCCTCAGCCAACTCCTGCAG
CCTGAGGGTCACCACTGGGAGACTCAGCAGATTCCAAGCCCCAGTCCCAGC
CAGCCATGGCAGCGCCTCCTTCTCCGCTTCAAAATCCTTCGCAGCCTCCAG
GCCTTTGTGGCTGTAGCTGCCCGGGTCTTTGCCCATGGAGCAGCAACCCTG
AGTCCC

H o=

SEQ ID NO: 45

MCHOOLVISWESLVFLASPLMATIWELKKDVYVVELDWYPDAPGEMVVLTCD
TPEEDGITWTLDOSGEVLGSGKTLTIQVKEFGDAGQYTCHKGGEALSHSLL
LLHKKEDGIWSTDVLKDOQKEPKNKTFLRCEAKNYSGRFTCWWLTTISTDLT
FSVKSSRGSSNPOGVTCGAVTLSAERVRGDNKEYEYSVECQEDSACPAAERE
RLPIEVMVDATHKLKYENYTSSEFFIRDITIKPDPPKNLOLKPLKNSRQVEVS
WEYPDTWSTPHSYEFSLTFCIQVOGKSKREKKDRIFTDKTSATVICRKNASE
SVQAQDRYYSSSWSEWASVPCS

SEQ ID NO: 46

ATGTGTCACCAGCAGCTGGTCATCTCTTGGTTTTCCCTGGTTTTTCTGGCA
TCTCCCCTCATGGCCATATGGGAACTGAAGAAAGACGTTTATGTTGTAGAA
TTGGACTGGTACCCGGATGCCCCTGGAGAAATGGTGGTCCTCACCTGTGAC
ACCCCTGAAGAAGATGGTATCACCTGGACCTTGGACCAGAGTGGTGAGGTC
TTAGGCTCTGGCAAAACCCTGACCATCCAAGTCAAAGAGTTTGGAGATGCT
GGCCAGTACACCTGTCACAAAGGAGGCGAGGCTCTAAGCCATTCACTCCTG
CTGCTTCACAAAAAGGAAGATGGAATTTGGTCCACTGATGTTTTAAAGGAC
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GGAGCCGT TACACT CTCTGCAGAGAGGGT CAGAGGGGACAATAAGGAGT AT
GAGTACTCAGT GGAGT GCCAGGAGGACAGT GCCTGCCCAGCCGCTGAGGAG 10

WOGBTVBECAT TGAGGT CATGGT GGAT GCCAT TCACAAGCT CAAGTAITERN08/063289

AACTACACCAGCAGCTTCTTCATCAGGGACAT CATCAAACCCGACCCACCC
AAGAACT TGCAGCT GAAGCCATTAAAGAAT TCTCGECAGGT GGAGGT CAGC
GIACCCTGACACCTGCGAGT ACT CCACATTCCTACT TCTCCCT GACA

TGEGA

AT C AT CCACGT CEAGEECAACAGEAACAGACAARACAARCATAGAATC
T4 5 CHrEAEACACARNCACETCACECACEET CATET CEOEEARBAAT EOLAGCTTT
T ACGT CEANEECAEAECEEFACT AT ACEACAT CT A EEACCEAATEEEEA
CTETCTCEOETACACTC 26CBEAEROORO AGRGCGGACAATAAGGAGTAT
GCMNCRT T CADAVEAG YL ESWEHGGR TN RICSGHEW/ERAT £ EKMEMNE S YCQA
ABGENOQUCATTGAGGTCATGGTGGATGCCATTCACAAGCTCAAGTATGAA

ARBKR EEYKNGE KEREQE TRC AKTAARC MY KNEL ECHASMYCTAECPKEEQETLI
ACGKEt BTGCAGCTGAAGCCATTAAAGAATTCTCGGCAGGTGGAGGTCAGC
TSQYEEDPL PPEYE LVh YEYSONVF LEWNARKE T ¥t BT KO YYHYKSE EE EEEQQYL
TT@@@tkﬁ@§AGGTcCAGGGCAAGAGCAAGAGAGAAAAGAAAGATAGAATc

ThSABRE LTI §5§k€kb%EEkaK%@é&kéBﬁ%%‘NAT

dnceErE S R R e

TVASI STGHLTSDNRGDI GLLLGM VFAVMLSI LSLI G FNRSFRTG KRRI LL

LI PKWL
SHEDE PNNRRSANVKM. QENSEL MNNNSSEQVL YVDPM TEI KEI FI PEHKPTDY
KKENTG 30
MPOETROYPONSE FDNT T YWY HEBL KiF GYKPGH SNIFE PEGCSHKSRNNES TSLTRKIKNCO
PRRYDBYKNGIKERFQITRINKTTARLWYKNFLEPHASMYCTAECPKHFQETLICGKDIS
S DBERNPRLEMKHPNEAE SYSSVNSIL BNA G KL GEL ST K NQEZESSPDE ERISVEEES SYIN
ISTMELEGGKKYLVWVQAANALGMEESKQLQIHLDDIVIPSAAVISRAETINATVPKTIT
yINDSESET E REQT ELRDEEVSTL GhiNIEEEPSNNTYFPQNI LESHFNRI SLLEK
vOES: FL N 148V BBVRCOETGKRYWQPWS SLFFHKT PETVPOVT SKAFQHDTWNSGL

TN YRB(EAEYKKRES SYKV BT T, SY &5 1 YWRRRR SRk EYWRRINY PR prinr,

Y§ KNSNVVEM NSELMN gs VLYVDP ITEIKE FIPEOKPTDYKKENTG
RS N¥RE ¥ Ok PevDst,
%%%%%gm

S&%SCT GCAéAG%ZCT CAGGCTACACCTTCACCAGCTACGGECATCACT TGEGT GAGG
CCCGGECCAGGGACT GGAGT GGAT GGGAGAGAACT ACCCCAGGAGCGGECAACACC
OYACTAGGABVKKPGSSVKVSCKASGYTFTSYGITWVROAPGOGLEWMGENYPRSGNTYY
NAACKAGAAGT 2 CAAGSEEABEGT GARCAD CACTECERAERAGAGZACCAGEATTN GOG T
LBCCTAC
ATGGAGCT GAGCAGCCT GAGGAGCGAGGACACCGCT GTGTACTACT GCGCCAGG

Z U

GCTGAG
SFPCAP CABEAEZGT CGTGECCCCCTACTACTACGCCCT CGACTATTGGGGCCAG

GGCACA CTAGIGACCGIGICCAGC 50 SEQ ID NO 50
CAGGTGCAGCTGGTGCAGAGCGGCGCCGAAGTGAAGAAGCCCGGCTCCAGCGTGAAGGTG

AGCTGCAAAGCCTCAGGCTACACCTTCACCAGCTACGGCATCACTTGGGTGAGGCAGGCC
CCCGGCCAGGGACTGGAGTGGATGGGAGAGAACTACCCCAGGAGCGGCAACACCTACTAC
AACGAGAAGTTCAAGGGCAGGGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTAC
ATGGAGCTGAGCAGCCTGAGGAGCGAGGACACCGCTGTGTACTACTGCGCCAGGGCTGAG
TTCATCAGCACCGTCGTGGCCCCCTACTACTACGCCCTCGACTATTGGGGCCAGGGCACA
CTAGTGACCGTGTCCAGC

SEQ ID NO: 50

-6l -
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-61 WD 2009/ 043933 PCT/ EP2008/ 063289 5
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSYG TWRQAPGQGL EWVGENYPR
WGENINA3933 PCT/EP2008/063289
NEKFKGRVTI TADKSTSTAYNMEL SSLRSEDTAVYYCARVEFI STWAPYYYALD

YWGQGT LVTVSS SEQ ID NO 51 10

GCA CCAGAGCGECECCGAAGT GAAGAAGCCCCGAECT CCAGCGT
Qi@gggéﬁAg§§%%gSSV%@SCKASGYTFTS%@ITWVRQAPGQGLEWMGENYPRgENTYY

Eé%ﬁ%%&%éﬁ%%@k@éﬁéﬁ%@%%@%ﬁ&ﬁ%%&%@@GT

SECCEBCIAGGEACT GGAGT GGAT GGGAGAGAACT ACCCCAGGAGCGGCAACACC
TACTAC

CABCTEAGAAGTTCAAGEGEAGEGT GACCAR CAGEEGEGACAMGAGTACEAGEAGEAGGTG

AG@@GA@AAGCCTCAGGCTACACCTTCACCAGCTACGGCATCACTTGGGTGAGGCAGGCC

A@%@Aé@TCAAGGGCAGGGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTAC
ATEGAGEASRACKRGT Ot EEREEEE AGL At AGSEEET SRACT AT EEGEEAGTGGAG
TEEACA CEEAGT @é@@@@@@?‘%§g@%b@C5@Tcégc%gTTGGGGCCAGGGCACA
C%@%@%@VK\/SCKASGYT FTSYE TWRQAPGQGLEWMEEDYPR

%T V% DKSTSTAYI\/ELSSL RSEDTAVYYCARSEFI STWAPYYYALD
SS 25 SEQ I D NO 53
CAGGTGCAGCTGGT

GCAGAGCGEECGCCGAAGT GAAGAAGCCCGECTCCAGCGT G
OXREFPECAEVRKKPGSSVKVSCRASGYTFTSYGITWVROAPGOGLEWMGEDY PRSGNTYY

NASEFERARACER CACEEY ACACEF R CARTAGLY AEREEAT CACT A EIEET BARIGIGQCT
L%@GGACTGGAGTCIBATMGA@ACTACCCCAGGA&CRAACACC
sg\ggﬂﬁgqggg’wmmeAcmeccmweA&Acm&Acc
c%m@géﬁmﬁmmﬁgﬁéﬁ@%@@f@%m

é@@@é@AAE@CTCAGGCTACACCTTCACCAGCTACGGCATCACTTGGGTGAGGCAGGCC

- e

F?ﬁ%?(%”f%%%& SSERSEDT AN YCARSERT STWARYYYALES-ACA

CHNEEEFCCEVRVYSSAY08 SEQ ID NO 55
CAGGTGCAGCTGGTGCAGAGCGGCGCCGAAGTGAAGAAGCCCGGCTCCAGCGTG

SRAGEPGN04554
AGCTGCAAAGCCT CAGGCTACACCT TCGCCAGCTACGGCATCACTTGGGT GAGG
OUAGACEGAEVKKPGSSVKVSCKASGYTFASYGITWVRQAPGOQGLEWMGENYPRSGNTYY

NECCEGRTAGCHSAKT GHAGT AT SERAEACARCT ALRCCAGEABGIESCARAEACTDN GOG T
LTACTAC
AACGAGAAGT TCAAGGGECAGGEGT GACCAT CACCGCCGACAAGAGCACCAGCACC
GCCTAC
Sﬁ%%% GAGCAGCCT GAGGAGCGAGGACACCGCTATGTACTACT GCGCCAGG
Al G

CAGGTGCAGCTGGTGCAGAGCGGCGCCGAAGTGAAGAAGCCCGGCTCCAGCGTGAAGGTG
AGCTGCAAAGCCTCAGGCTACACCTTCGCCAGCTACGGCATCACTTGGGTGAGGCAGGCC
CCCGGCCAGGGACTGGAGTGGATGGGAGAGAACTACCCCAGGAGCGGCAACACCTACTAC
AACGAGAAGTTCAAGGGCAGGGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTAC
ATGGAGCTGAGCAGCCTGAGGAGCGAGGACACCGCTATGTACTACTGCGCCAGGAGCGAG
TTCATCAGCACCGTCGTGGCCCCCTACTACTACGCCCTCGACTATTGGGGCCAGGGCACA
CTAGTGACCGTGTCCAGC

SEQ ID NO: 56
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TTCATCAGCACCGT CGTGGECCCCCTACTACTACGCCCTCGACTATTGGGEGECCAG
GGCACA 50 CTAGTGACCGIGICCAGC SEQ ID NO 56 -62 WO

wQo@9Hr 493933 PCT/ EP2008/ 063289 5 PCT/EP2008/063289
DI VMTQSPDSLAVSL GERATI NCKASKKVTI FGSTSAL HWQKPGOPPKLI YN
GAKLES

DRESGSGSGIDETL T SSLOQAEDVAVYYCL ONKEVPYTFGGGIKVEL K
Dé% PﬁﬁRﬁpAg§L%6RATINC ASKRKVTIFGSTSALHWYQOKPGOQPPKLIYNGAKLES

T eeTGATGREEEAGACEREERAT AECT R 5T GAELCT B EGAGAGE
GCCACC
ATCAACT GCAAGGCCAGCAAGAAGGTICACCATCTTCGGECAGCACCTCCECCCTG
SEACTBANO: 57
TACCAGCAGAAGCCCGGACAGCCCCCCAAGCTGATCTACAACGGECGCCAAGCTG
Gﬁ@@%@ﬁmGATGACCCAGAGCCCCGATAGCCTCGCTGTGAGCCTGGGCGAGAGGGCCACC
' ACAGALT ¢ CACECT GAGCACTGG
TA@EA@@A@&AGCCCGGACAGCCCCCCAAGCTGATcTACAACGGCGCCAAGCTGGAGAGC
WSt GEERGT G AT AGE SR GRAGPARAASRARSE ST TAGC
A@@@%@@AGé@@@l§§§§§§§§§§é@§ﬁ@6@i@?ﬁ@@@@@@@hA§§§bbﬁbéﬁbcccTAC

A T AR R oD R PR R AT E ST SAL WY OQKPGOPPKLI YN

GAKPES
GVPDRFSGSGSGTDFTLTI SSLQAEDVAVYYCLQNKEVPYTFGGGTKVEI K

SB8 SRQJ'PH RO 59

GACATCGT GATGACCCAGAGCCCCGAT AGCCT CGCT GTGAGCCT GGGCGAGAGG
DEAERCEPDSLAVSLGERATINCKASKKVTIFGSTSALHWYQQKPGQPPKLIYNGAKPES
GATCARCT CCAACCECACCAAGAAEDT BACTAT OV EERCABCACTICEEECCTG
CACTGG
TACCAGCAGAAGCCCGGACAGCCCCCCAAGCT GAT CTACAACGGCGCCAAGCCC
SEAGAGNGO 59

GGCGTGCCCGACAGGT TTAGCGGRCAGCGGCAGCGGCACAGACT TCACCCT GACC

GA@K@@ﬁTGATGACCCAGAGCCCCGATAGCCTCGCTGTGAGCCTGGGCGAGAGGGCCACC
it SRS SET it AT AGT E664 SEARAACAAGEASEE Gn c TG
E%E% CERSEEACCAAACT M CARG c SEQ-h DeNSH G acace

éé@i@%%é%%%ﬁ%%@%@%ﬁ%%@%@%@%@%@%@ cnac

P ABKETSTAYNVEE S&ERSEDIAVYYCARAEFI STWAPYYYALD

SEQTVBSASTKEPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSWNSGAL TS
GVHTFP
OAVLUSSGRYBKEBYYTVRBSSKETGT Y CRVNHKP BRI KVORKVEPKSERDKTRFGNT Y Y
NERPRPAVAQDTADKSTSTAYMELSSLRSEDTAVYYCARAEFISTVVAPYYYALDYWGQGT
1L PE R GEPSKEEFPPKEKDT B N SRTPENA TV VI SHEPPEVEF SN YOCVEVEHTF P
AMAKTEBLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPA
PBEE@MN@WFBVV@NPEM@t@EM%hEﬁE¥&@KV§N§AEBéEVEKNW@KB&ﬁEEBEAKTKP
bTYRVVSVLTVLH%pWLNGKEYKCKVSNKALPAPIEKTISKAKG PREPQVYTL

BEERKRRPEE AV ﬁ?ﬁ?§@h6ﬁﬁ¥§§§%§ﬁﬁﬂ@%%¥%EEMB@§ FEvskLT
SPUGRLRNE BleRY

v §§%EQGN

e R >

SEQ ID NO: 61

CAGGTGCAGCTGGTGCAGAGCGGCGCCGAAGTGAAGAAGCCCGGCTCCAGCGTGAAGGTG
AGCTGCAAAGCCTCAGGCTACACCTTCACCAGCTACGGCATCACTTGGGTGAGGCAGGCC
CCCGGCCAGGGACTGGAGTGGATGGGAGAGAACTACCCCAGGAGCGGCAACACCTACTAC
AACGAGAAGTTCAAGGGCAGGGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTAC
ATGGAGCTGAGCAGCCTGAGGAGCGAGGACACCGCTGTGTACTACTGCGCCAGGGCTGAG
TTCATCAGCACCGTCGTGGCCCCCTACTACTACGCCCTCGACTATTGGGGCCAGGGCACA
CTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGC
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45 SEQ ID NO 61
CAGGTGCAGCT GGT GCAGAGCGGCGCCGAAGT GAAGAAGCCCGGCTCCAGCGTG

WORABH03933 PCT/EP2008/063289

AGCTGCAAAGCCT CAGGCTACACCT TCACCAGCTACGGECATCACT TGEGT GAGG
CAGECC

A%gé%ﬁ%ﬁgécCAggGGngCACXGCCGg@CTGggéTGCCTGGTGAAGGAC%@%%&CCCC

CAACCAGARET T ERRECCEARET CACCATCACCERCEACAABAECACCABEACET CCCC

CEEETACTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGC
AATCLACETEACCACHCT CACEACDCASEACACEECT BT S ACTAST CRBCEACEAGGTG
GECABABAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTGCC
CTTCATCAGCACOHA CGT CCCECCCTACTACTATTBCCCTCCAEAATT THREEEARCCCTG
A@EEECAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCT
AGCECEA AGCET A TCCCLETLEECEAGCCC
A@EEA@EAGC@@TM@%Z@@@&@&@@ﬁ@c@@%@EB@@@@&@@@@@@A@CGTGCTGCACCAG
GE ~ ARESERRE GEGET SRhd (Rt GAASRAEE AGcceeT

AL GACOGTCT G T RAACACORRARE R T ACCACORGRT oo
AAgg,e; A AL RO T ACAL L AL AT TR GACORTERNED o

C AL T L ACCEAGACEFACATETCHANCET GAACCACAAELECABEAREABE CCCC

CRAEAFEATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

GACAAGAAGGT GGAGCCCAAGAGCT GT GACAAGACCCACACCT GCCCCCCCTGC
CCTGCC 10
S%@gﬁ%@g@m&@ GITCCTGTTCCCCCCCAAGCCTAAGGAC

ATGAT CAGCAGAACCCCCGAGGT GACCT GT GT GGT GGT GGAT GTGAGCCACGAG
GACCCT
OCREET CARET TERAETEGT ACET ECACEEDET BEREEY CEACART BCCARGREESN T Y Y

NEﬁEﬁ@BﬁTITADKSTSTAYMELSSLRSEDTAVYYCARVEFISTVVAPYYYALDYWGQGT
LA CCCAGEAREAGT ABAABACKATSTATESEET BEf B COBT LT GANEEHGETGVHT T P
ACACCAGLYSLSSVVIVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPA
PEATTGEECT CARCERCARCGEAGT ATRARAGET GTRAGET G CCARK BANEEZOCTEIZONAK TK P
REECCCT TYBVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKTI SKAKGQPREPQVYTL
» ATECAGARRACEAT CAGCAAGEECAA CEROEAECODAGAGAGEORCASEE STACY SKT,T

VARG GNVESCSVMHEALHNHY TOKSLSLSPGK
CCCCCTAGCAGAGAT GAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGET G

é@CT ACCCCAGCGACATCGCCGT GGAGT GGGAGAGCAACGGCCAGCCCGAGAAC

R B AR T TR ARG A 0T

C BT EoACAR A R AT G ACEACCECARCET G T CABL TEL TECETCATBEAE C TAC

A@Q@ﬁﬁﬁﬁGﬁ@CAAGGGCAGGGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTAC
ARG CRACRATCALTACACEBARARGAGRET EACELT T CERCTEREARGS SEQBCTGGAG
TTOARNCAGERCCEECGTGGCCCCCTACTACTACGCCCTCGACTATTGGGGCCAGGGCACA
C VGLYESCAEYKRPESSYRVBGRASCYARTSYE. THYRGRPTDGL EWNEENYPRCCAGC
ASCGAAYXGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCC
NEKEKGRVAL TADKSTSTAYNEL S8t RSEDTAYYYEARVEEL STYYAPXYXAL DICCCC
YT TGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGC

A@&EV@@@@KK@E&MEE@@E@ﬁ%@%@@ﬁi@é@@ﬁh&KE%EBEB&EM§MN§§ﬁéEﬁAGGTG

R AGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTGCC

PhoNYEVEEeREE R Fh CRYAITK PSP KVPRKYERKREBKAF cecra

é R PRERDTEM, SRRV CYNIND DR EVRE VRS, .

A%E% TYRIVSYLTVL NEKEYREKYSNRALPAPPEKT SKAKEOPRE” =7

£ TGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCT

PPSRDELTKNQ\/SLTCLVKGFYPSDI AVIgX\ESNGQDENNYKTTPPVL DSDGSFF
LYSKLT
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VDKSRWOQGNVFSCSVMHEALHNHYTQKSLSLSPGK 35 SEQ D NO. 63
CAGGT GCAGCT GGT GCAGAGCGGECGCCGAAGT GAAGAAGCCCGECTCCAGCGT G

WORABH03933 PCT/EP2008/063289

AGCTGCAAAGCCT CAGGCTACACCT TCACCAGCTACGGECATCACT TGEGT GAGG
CAGECC

CCCOEECCAGCGGACT GGAGT GGAT GCGAGAGAACT ACCCCAGGAGCGGCAACACC
A?—g\@%ﬁ@ﬁbCCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTG

CAACEREAAGTHEAACEECABEGT CACCAT CACCEREGACAAGACEACCABLACE N CC0C

T@@FQ\@CCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTAC

AT ECAGCT CACCATETT CACCACECAGERCACEELT T BT ACT AT CRELEAGET GACC

GEFGEAGAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCC

CTECATEAGCACCETECTCECGEECETACTAETACTCTCT CGAGTARAGEGECCAG
GGCACA

SEDAGH GRCCGE GT CCAGCGCCAGCACCAAGGGECCCCAGCGTGT TCCCCCTGECC
CCCAGC

Q96E2gEé@Eﬁﬁﬁﬁ@€§§§§§§ﬁ§é§§ﬁﬁﬁgﬁﬁ§§ﬁ§i§ﬁﬁﬁéﬁiﬁﬁﬂgﬁﬁgﬁﬁ§CNTYY
NER

'ﬂ'?TADKSTSTAYMELS SLRSEDTAVYYCARSEFTISTVVAPYYYALDYWGQGT
HTEP

%M%ﬁ%@% SSicelicientiice st

EEET LA AGARLY AUAT CTET AACHTCAABEACAAEOCCACEAAEREER VY TL

PB\A@-@TKNQVSLTCLVKGFYPSDIAVEWE SNGOPENNYKTTPPVLDSDGSEFFLYSKLT

VEACARCAASET SCABSEEANGAEET S EACAABRECCACACCT GCCCCCCCTGL
CCTGCC
SEOCGACET GCH BEGAGGCCCCAGCGT GT TCCTGT TCCCCCCCAAGCCTAAGGAC
ACCCTG 50
CATGAT GACGCA & CF LT T CCAT GT GAGRCACEAGA GG TG
AGBEEEAAAGCCTCAGGCTACACCTTCACCAGCTACGGCATCACT TGGGTGAGGCAGGCC
cEOEET CAAGE L EASEA Bt AT CRACKER AT CRACET SEALBAE CERACEACEACTAC
Aﬁé@ﬂ@%?GTTCAAGGGCAGGGTGACCATCAccGCCGACAAGAGCACCAGCACCGCCTAC
CGAG
GCACA
CCAGC
SXe SelpEXelavEriatalpiataly legiletay grcece
GA&E@@@EGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCC

CECCECT ACCACAGATEACLT CACTANGAACCARST BTECETEACETERETERT&-CAGC

ARRCEGBGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTG
GATEABACECCAGCRACATCOCEEGT BEAGEGEEAGAGCCALECOCIGACCCCGABARCCTGCC
CAACEBCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTG
ARAGACEACECELCCCT CT T OEACACCGAT CECAGCTTCATCCT ST ACACGCAAGACCCT
GEEGAGEAGT TCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCARGCCC
L EEEACAACACCACATL CRECACACECAACTE GT ¢ CACCT CET ERET GATCEAEACCAG
GEAEEEETGARC GGCARGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCT

AGd GRACAM CAKT ALACKRAGACEAGEET CAGEEE IR AREET RO 8B acceTo

o RRPLDSYRYSCRARGTIR TRV, IVROAPC EEEDYPR, oo

A TADKSTSTAYNEL SS ROEBT AV YCARSERT STWABYYYALD C2-C

G AGAGCAGATGGCAGCAGGECAACGTGT TCAGCTGCTECGTGATGCACGAGGCC

CLUFVSBATTREPEVEPL APSBR ST IEET BAL BCL VREYEPERPVIVAWNSGAL TS
GVHTFP

SRYLOBSTLYSESSWTVPSSSLGTQTY! CNVNHKPSNTKVDKKVEPKSCDKTHT
CPPCPA

OPELLCGPSNFKRPERPKRV E VK SRE PEVA CYR VDV SREDPEYEERMYYESYENBIGNT Y Y

NRAKEERYVTITADKSTSTAYMELSSLRSEDTAMY YCARSEFISTVVAPYYYALDYWGQGT

LRECQYNSTNRVY VLT Vb KRV BICKEX KCKVENKAL PARPIZKT E BKAKGOPREVHTEFP

APENYIET 201, 5SVVTVPSSSLGTOTY ICNVNHKPSNTKVDKKVE PKSCDKTHTCPPCPA
PPSRDEL TKNQVSLTCLVKGFYPSDI AV SNGQPENNYKTTPPVLDSDGSFF

LYSKLT  VDKSRWQQGNVFSCSVMHEALHNHYTQKSL SLSPGK
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SEQ ID NO 65 25
CAGGT GCAGCT GGT GCAGAGCGGCGCCGAAGT GAAGAAGCCCGGCTCCAGCGTG
WONBG043933 PCT/EP2008/063289
AGCT GCAAAGCCT CAGGCT ACACCT TCACCAGCT ACGGCAT CACT TGGGT GAGG
CAGGCC

CCCGEECCAGEGACT GRAGT GGAT GCCAGAGGACT ACCCCAGGAGCCGCAACACC
P%h&%ﬁ&ﬁVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP

RAACEAGRATT T CARE AR CACEAT CACTIEEEACARCR ECACEAGEREEL VY T

PELRPRETKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLT

VAT SRACCTOACE AT CACIRECEAREACAEEEET GT GTACTACT GCGCCAGG
SAGCCAGNZ0 67
TTCATCAGCACCGT CGTGECCCCCTACTACTACGCCCTCGACTATTGGEGEECCAG

e A R R A P EE PR AP AN R PP CEES 5 T BRI BRBRACGTC
@%AAGCCTCAGGCTACACCTTCGCCAGCTACGGCATCACTTGGGTGAGGCAGGCC

CRECANGAGLALC ACCOEEEEEACACECELELT LT CLC TRETGAABEACTACACTAC

ARFEEGEAGTTCAAGGGCAGGGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTAC
ACAACGCCCTEACEGT GT CET GRAACAGCHECACCCCT SRGCACTECIGT GLACAGRGCGAG
TTTECCEGCACCGTCGTGGCCCCCTACTACTACGCCCTCGACTATTGGGGCCAGGGCACA
C CECTTECT GTATGACGEACGCCEECT STAEAGCCT GAGEACEEE BET GACCETGCCCC CAGC
AB@ﬁA@EGGﬁcCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTchcc

Géé@@%@ﬁGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGC
AGAENAGAAST RS ol CAGPARACERACARET BREEREER T ncaTe

c %Wﬁ%ﬁmﬁ% ceone

i AR AT CACET G TG GG T GCAT GT CACECACEAG <

G%QE%E%AGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCC

A EACETEARGTT EAACTEETACET BEACEELETEEACST CEACARTECEAAGAEEN - CAC

GAREGELTEAACGGCAAGGAGTACAAGT GTAAGGTGTCCAACAAGGCCCTGCCTGCCCCT
AN AEAACACCACCHFACCESICCT SFEEEFOCT CACEEFEETE-CCTG
COACCABGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGC
TGATAGCECT CAAGCEEEALAGGAGTACAAGT GFAALGT &4 CGAACAACCCGEFEECAACTAC
AQEEEEKCCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACC

ALK ECCCABCCLACACAGCCOCAREECAACAGGCC

c@@@ﬁ@ﬁ%TCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG
CCCCCTAGCAGAGAT GAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGET G

é@ ACCCCA%OGACATCGCCGT GGAGT GGGAGAGCAACGGCCAGCCCGAGAAC

B R AT FER AR T PO R RN 2

L BT EACRAGAGEAGA T CEEAE AL AR T ST TCARE FE Y ECT CATEERET Y515

S GAGECERADYEKHKVYACEVTHOGLS SPVTKSFNRGEC

CTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGICCCCTGECAAG  SEQ
ID NO 66 50
SENQLVBGAEVRKPGSSVKVSCKASGYTFASYG TWRQAPGQGL EWVGENYPR
SGNTYY
CNEKFKGRVA r FADKSA STAYVEL S5t RSEDTAMYYCARSEE L STWVARXYXALBCcCcAcC
AYWERGT GCAAGGCCAGCAAGAAGGTCACCATCTTCGGCAGCACCTCCGCCCTGCACTGG

TA&’EM@@A@M@E@MEBA@B@@K@E SEiA AL SREVKRYEREBYE YOWAREAR &S GAGC

CCGACAGGTTTAGCGG%%GCGGCAGCGGCACAGACTTCACCCTGACCATTAGC

% %g : CCTAC

POV e
GCTG
Aﬁ%&&ﬁ%ﬁ%@@%@@ RERERERGERRAG FABPERT SRAGEEBREACACC

ﬁGCCAGGAGAGCGT ACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGC

PPSRDELTKNQ\/SLTCLVKGFYPSDI AVEVWESNGOPENNYKTTPPVLDSDGSFF
LYSKLT VDKSRWQQGNVFSCSVVHEALHNHYTCQKSL SLSPGK
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SEQ ID NO 67 10
CAGGT GCAGCT GGT GCAGAGCGGCGCCGAAGT GAAGAAGCCCGGCT CCAGCGTG

WORABH03933 PCT/EP2008/063289

AGCTGCAAAGCCT CAGGCTACACCT TCGCCAGCTACGECATCACT TGEGT GAGG
CAGECC

CCCGEECCACGGACT GGAGT GGAT GCGAGAGAACT ACCCCAGGAGCGGCAACACC
Aﬁ}g\%ﬁ}g\%TGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTG

ARACCAGAABT TEAAECEEABEET CRCEATCACLEEEEACANGABEAECABEAEC
GCCTAC 15
ATGGAGCT GAGCAGCCT GAGGAGCGAGGACACCGCTATGTACTACT GCGCCAGG
SBGCEAGNO: 70
TTCATCAGCACCGTCGT GGOCCCCTACTACTACGCCCT CGACTAT TGGGGECCAG

DT R B U R P AR A A e B P A S RO R BRI LI AK PES
G&&@B\&GSGSGT DFTLTISSLOAEDVAVYYCLONKEVPYTFGGGTKVEIKRTVAAPSVE

T ABEAREACEACEAS A TR T reB CF G GARERAETRET Y S 15

STFECEEEADYEKHKVYACEVTHOGLS SPVTKSENRGEC
GAACCGGT GACCGT GT CCT GGAACAGCGGAGCCCT GACCAGCGECGTGCACACC

0
S&%@@K&A&A@C@GCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCC
A%@@E@%%@ﬁﬁ%%@@%&ﬁ%@&%@%@ﬁw&@@m@

ARAREGBGCAAGGCCAGCAAGAAGGTCACCATCTTCGGCAGCACCTCCGCCCTGCACTGG
T HACARCAREETCEAGCECARCACCT CrEACARGRCCEACACCTCECOEEECTEBAGAGC
GECFTECCCGACAGGTTTAGCGGCAGCGGCAGCGGCACAGACTTCACCCTGACCATTAGC
AGCCEACETGCTGEEACCTCCACCGFGETCETGFTCCCCECEALCECFABGEACCCTAC
AACEEEGGCGGGGGCACCAAAGTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTc
AATGATCx AACCECCEAGET GACEA G GT GET CCT GCAL GT GAGECACGAGTI GC TG
A@é@@@TT@EACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGC
AT EAACL EEAART EGT AT GRACREERT AT CRACAAL EECAARAECTGAGC
Aé@&gggﬁGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGT%?GGTG
A

GATTGGECTGAACGGECAAGGAGTACAAGT GTAAGGT GTCCAACAAGECCCTGCCT

SEQCCOTNO: 72
ATCGAGAAAACCAT CAGCAAGGCCAAGGEECCAGCCCAGAGAGCCCCAGGTGTAC

ACCCTG
E e e TR G ARG GAGCT GACCAAGAACCAGGTGTCCCTGACCTGCCTGGTG
AAGGGC 30
CATCGCCGT GGAGT GGGAGAGCAACGGECCAGCCCGAGAAC
SRR

A%Wg GCTGGACAGCGATGECAGCTTCTTCCTGTACAGCAAG

GT GGACAAGAGCAGATGGCAGCAGGGCAACGT GITCAGCTGCTCCGTGATGCAC

sEAGHCN0 «
GCACAAT CACTACACCCAGAAGAGCCT GAGCCTGTOCCCTGACAAG 35

V%F%&%&E%%@EEERATI NCKASKKVTI FGSTSAL HWQQKPGQPPKLI YN

K
S@PE&F@%SG%%TDFTLH SSLQAEDVAVYYCLQNKEVPYTFGGGTKVE! KRTV

Kﬁ&bﬁ%ﬁﬁ@ﬁ%@;ﬁ@w&LNNFYPREAKVQN(VDNALQSG\ISQESVTEQDSKD
STYSLS 40 STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC SEQ
SED NO NG9 45

GACATCGT GATGACCCAGAGCCCCGATAGCCT CGCTGT GAGCCT GGGCGAGAGS
NGERRES

ATCAACT GCAAGGCCAGCAAGAAGGTCACCAT CTTCGGCAGCACCTCCGCCCTG
sEACION0: 77
TACCAGCAGAAGCCCGGACAGCCCCCCAAGCTGATCTACAACGGOGCCAAGCTG
GAGAGC

GEOGT GOCCGACAGGT T TAGCGGCAGOGAEAGCGGCACAGACT TCACCCTGACC
ATTAGC

AGCCT GCAGGCCGAAGACGT GGCCGT GTACT ACT GCCTGCAGAACAAGGAGGT G
CCCTAC
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ACCTTCGECCEEEECACCAAAGT GGAGAT CAAGCGT ACGGT GECCGECCCCCAGC

W8I 043933 PCT/EP2008/063289

ATCTTCCCCCCCAGCGAT GAGCAGCT GAAGAGCGGECACCGCCAGCGTGGTGTGT
CTGCTG
D@&Cﬁg TCTACCCCCGCEGAGECCAAGGT GCAGT GGAAGGT GGACAATGCCCT G

GGCAACAGCCAGGAGAGCGT GACCGAGCAGGACAGCAAGGACT CCACCTACAGC
CTGAGC -66 WD 2009/ 043933 PCT/ EP2008/ 063289 5
AGCACCCT GACCCT GAGCAAGGCCGACT ACGAGAAGCACAAGGT GTACGCCTGT
SBAGGPQANO: 78
ACCCACCAGGGCCT GTCCAGCCCCGT GACCAAGAGCT TCAACCGGGGOGAGTGC

OSEQLED NO. 70 10
DI VMTQSPDSLAVSL GERATI NCKASKKVTI FGSTSAL HWQQKPGQPPKLI YN
GAKPES
@P@Bas@sesgamwm SSLQAEDVAVYYCLONKEVPYTFGGGTKVE! KRTV

DéggEEgEQ_ KSGTASVVCL LNNFYPREAKVQVKVDNAL QGSGNSQESVTEQDSKD
STLTLSKADYEKHKVYACEVTHQGALSSPVTKSFNRGEC 15 SEQ
ID NO 71

GACAT CGT GAT GACCCAGAGCCCCGATAGCCT CGCTGTI GAGCCT GGECEAGAGG
SERCABGTO: B0

Qég\ EC‘?@%T GCAAGGCCAGCAAGAAGGT CACCATCTTCGEECAGCACCT CCGLCCCTG
20
TACCAGCAGAAGCCCGGACAGCCCCCCAAGCT GATCTACAACGECGCCAAGCCC

S%@&MTTA@@OA@G@A@M@GACTTQAMGA&
ATTAGC

QR LA COLARGACGT LG 6T ACTACT LY EARAAERAGERGT &N T £ Y

NEREFpRVT ITADKSTSTAYMELSSLRSEDTAVYYCARAEFISTVVAPYYYALDYWGQGT

LAEETT CGECGEEEECACCAAAGT GGAGAT CAAGCGT ACGGT GGCCGCCCCCAGC
GTGTTC

GCGATGAGCAGCT GAAGAGCGGCACCGCCAGCGTGGTGTGT
s@@%ﬁéﬁw

A RS AR RS PR L P ARARRE S P b Sonr v v

E%ﬁ&&&%&@%@é@@@@&%@ﬁ%&ﬁﬁ&wwm
AGCACCCT GACCCT GAGCAAGGCCGACT ACGAGAAGCACAAGGT GTACGCCTGT

Sﬁ@ﬁ%&@@&ﬁ GTCCAGCCCCGT GACCAAGAGCT TCAACCGGEGEECGAGT GC

RIS ALY o TS g et o

gﬁ ENRE;A?%ST&E%K%@#ﬁ&é%%%REﬁMYYCARAEFISTVVAPYYYALDYWGQGT

LVIVSS

SEQ ID NO: 84
QVOLVQSGAEVKKPGSSVKVSCKASGYTFASYGITWVROAPGOGLEWMGENYPRSGNTYY
NEKFKGRVTITADKSTSTAYMELSSLRSEDTAMYYCARVEFISTVVAPYYYALDYWGQGT
LVTVSS

SEQ ID NO: 85
QVOLVQSGAEVKKPGSSVKVSCKASGYTFASYGITWVROAPGOGLEWMGENYPRSGNTYY

NEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSEFISTVVAPYYYALDYWGQGT
LVTVSS

- 68 -
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45 SEQ ID NO 76 NGAKPES 50 SEQ ID NO 77 -67 WO

2009/ 043933 PCT/ EP2008/ 063289 5 DGAKLES SEQ ID NO. 78
WACHQBMABES SEQ ID NO 79 15 DGAKPES SEQ | DPCSOEPB08/063289

20 QGAKPES SEQ ID NO 81 25

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSYG TWRQAPGQGL EWVGEDYPR

SGNTYY
SKREKERGRVTI %DKSTSTAYNELSSL RSEDTAVYYC‘ARAEFI STWAPYYYALD

LVTVSS SEQ I D NO 82
O R PES SR YR AGE T £ B EF FVRRORPCSEE EURBEETPRCNTY Y
NECGNEYRVTITADKSTSTAYMELSSLRSEDTAVYYCARAEFISTVVAPYYYALDYWGQGT
LNEKEKGRVTI TADKSTSTAYMEL SSLRSEDTAVYYCARVEFI STWAPYYYALD
YWEQGT LVTVSS 35 SEQ I D NO 83
SENQL VOSGAEYKKPGSSVKVSCKASGYTFASYG TWRQAPGQGL EWVGENYPR
SCGNTYY
O NEKEKERYT FADKSTSTAYMER Sk REEDT AMAYCABAEFh STYMARYYY ARBoNTY Y

NYMERGRy T EYAVRST 402 PREY B MO pBAvY Y CARVEFISTVVAPYYYALDYWGQGT
L@r(%y@GAEVKKPGSSVKVSCKASGYTFASYG TWRQAPGQGLEWMGENYPR

w | JADKSTSTAYMEL SSLRSEDTAMYYCARVEFI STVWAPYYYALD
VTVSS SEQ I D NO 85

GAEVKKPGSSVKVSCKASGYTFASYAE TWRQAP EVWCENYPR
AEVKKPGSSVKVSCKASGYTFASYGITWVROAPGOGLEWMGEDY PRSGNTYY

NEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSEFISTVVAPYYYALDYWGQGT
LVTVSS

SEQ ID NO: 89

QVOLVQSGAEVKKPGSSVKVSCKASGYTFASYGITWVROAPGOGLEWMGEDYPRSGNTYY
NEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARAEFISTVVAPYYYALDYWGQGT
LVTVSS

SEQ ID NO: 90

QVOLVQSGAEVKKPGSSVKVSCKASGYTFASYGITWVROAPGOGLEWMGEDYPRSGNTYY
NEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARVEFISTVVAPYYYALDYWGQGT
LVTVSS

SEQ ID NO: 91
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNEYPREAKV
OWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSENRGEC

SEQ ID NO: 92

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTIVSWNSGALTSGVHTEFPAVLOSS
GLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGG
PSVFLEFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKTISKAKGOPREPOVYTLPPSRDE
LTKNQVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSEFFLYSKLTVDKSRW
QOGNVEFSCSVMHEALHNHYTOKSLSLSPGK

SEQ ID NO: 93

DIVMTQSPDSLAVSLGERATINCKASKKVTIFGSISALHWYQOKPGOPPKLIYDGAKLES
GVPDRESGSGSGTIDFTLTISSLOAEDVAVYYCLONKEVPYTFGGGTKVEIKRTVAAPSVE

-69 -
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NEKFKGRVTI TADKSTSTAYMEL SSLRSEDTAVYYCARSEFI STVWAPYYYALD

WOWBYBI3933 VTVSS - 68 WO 2009/ 043933 PCT/ EP2008/ PEBEBB08/663289

SEQ ID NO 86
Q\/Q_V(ﬁGAEVKKPGSSVKVSCKASGYTFASYGI TVWRQAPGQGL EWVGENYPR

I ﬂ%&% R%F TADRSY STRAYNEL %%E%E%WEVW&%%EF SFWAPYYYAPDT TS5
SYNGRSTAPEATSEY A0 SERRF B REY T8
Q\/Q_V(ﬁGAEVKKPGSSVKVSCKASGYTFASYGI TW/RQAPGQGL EWMGENYPR

SEGNTYYNO: 94
NEKFKGRVTI TADKSTSTAYMELSSLRSEDTAVYYCARVEFI STWAPYYYALD

DYWADGSTPDE5AV VIVBRASEQC KBS KRV T88GS I SALHWYQQKPGQPPKLIYQGAKLES

COVOR VOSECAEVKKPESSYKYSCKASEYT EASYGN KYVROAPGRGL EWMBERYPRAPSVE

IBENIYNOTLROGTASVVCLLNNFYPREAKVOWKVDNALQOSGNSQESVTEQDSKDSTYSLS

s NEXEKCRYTE K ARIKSA SEAYIYEL 555 RGERT ANKYEARSEFI STVWAPYYYALD
YWSQGT LVTVSS SEQ ID NO. 89 25

QVQL VOSGAEVKKPGSSVKVSCKASGY TFASYG TWRQAPGQGL EWVGEDYPR
Sﬁ@ﬁéﬁ% TADKSTSTAYMEL SSLRSEDTAVYYCARAEF! STWAPYYYALD

S@%&@%&E@E\?@?ﬁé@%mgg@ TWRQAPGOGL EWVGEDYPR
SGNTYY

NEKFKGRVTI TADKSTSTAYMEL SSLRSEDTAVYYCARVEFI STWAPYYYALD
SKQAGDBTNOEVFYSS 35 SEQ ID NO 91
RTVAAPSVFI FPPSDEQLKSGTASVVCLLNNFYPREAKV
DOVKVDBADOEENSOESY A EQDSKBSTNBL 5566 TE SKADYERKKYYAPEVI Y DGAKLES
GVEIQEE SSPYT RSB RRGECS 400 SEQVADY KIOLOBREVPYTFGGGTKVEIK
ASTKGPSVFPLAPSSKSTSGGTAAL GCL VKDYFPEPVTVSWNSGAL TSGVHTFP
AVLQSS
b YSbSSYVTYRPSSSLGTQTYI CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCPA
PELLGG 45

pPoMTE EBBKPKIE L M: SR PRVE WMV Y SHEDPENKEIWW NPV EVERNAKT KPA k1 1 5
o R P P RO RER VA A RN R TRAR GRS TL

PPSRDE
SEQ ID NO: 98

ENYPRSGNIYYNEKFKG

SEQ ID NO: 99

ENYPRSGNTYYNEKEFRG

SEQ ID NO: 100

SEFTSTVVAPYYYALDY

SEQ ID NO: 101

KASKKVTIYGSTSALH

-70 -



LTKNQVSLTCLVKGFYPSDI AVEVESNGQPENNYKT TPPVLDSDGSFFLYSKLT
VDKSRW = QQGNVFSCSVMHEALHNHYTQKSLSLSPGK 50 SEQ I D NO
W@ 3009/043933 PCT/EP2008/063289
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DI VMTQSPDSLAVSL GERATI NCKASKKVTI FGSI SALHWQQKPGQPPKLI YD
GAKLES
G\/PDRFSG&'?&%DFTLTI SSLQAEDVAVYYCLONKEVPYTFGGGTKVE! KRTV
SKRPSYFNO 2009/ 043933 PCT/ EP2008/ 063289 5
| FPPSDEQLKSGTASVVCL L NNFYPREAKVQAKVDNAL QGSGNSQESVTEQDSKD
NEAYSES  STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC SEQ I D
NO 94 10
SERVMPQSPDSLAYSL GERATI NCKASKKVTI FGSI SALHWQQKPGQPPKLI YQ
GAKLES
OGYPDRESECSEREPDE TR SSkOAEDVAYYYCL ONKEYRYEECGGETHVE! KRTV
NAARSWRTYYNEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSE
r i EPPEREQL KRG ABMYCEI t, INE Y BPREAKVOQAKVDNAL QSGNSQESVTEQDSKD
STYSLS STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 15 SEQ

.95 FI STVMAPYYYALDY 20 SEQ ID NO 96
SEEVWQ%%DSE%SLGERAH NCKASKKVTI FGSI SALHWQQKPGQPPKLI YD

O PRSP ERR BRI 8SF EAY Ve BRREOPTTRGEBGE K

DﬁgRéﬁEﬁﬁENﬁEfK@?VTITAD STSTAYMELSGLRSEDTAVYYCARSE

F P YN EBPIDSE AVSIEERATFY RERASKKVTI FGSI SALHWQQKPGOPPKLI YQ
GAKLES 30
GVPDRFSGSGSGIDFTLTI SSLQAEDVAVYYCLONKEVPYTFGGGTKVEI K
sBEQrbDNNE 198 35 ENYPRSGNI YYNEKFKG SEQ I D NO 99 40
ENYPRSGNI YYNEKFRG SEQ I D NO 100 45 SEFTSTVWVAPYYYALDY
o SEQ/H NS k0L 50 - KASKKVL YESTSAL Hv 70,99, 2009/,043933
R RS AT  M

FISTVVAPYYYALDYWGQGTLVTVSS

SEQ ID NO: 106
QVOLVQOSGAEVKKPGSSVKVSCKASGYTFASYGITWVROAPGOQGLEWMGE

NYPRSGNTYYNEKFKGRVTITADKSTSTAYMELSSLRSEDTAAYYCARSE
FISTVVAPYYYALDYWGQGTLVTVSS

SEQ ID NO: 107
QVOLVQOSGAEVKKPGSSVKVSCEASGYTFTSYGITWVROAPGOGLEWMGE
NYPRSGNTYYNEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSE
FISTVVAPYYYALDYWGQGTLVTVSS

SEQ ID NO: 108
QVOLVQOSGAEVKKPGSSVKVSCKASGYTFTSYGITWVROAPGOGLEWMGE
NYPRSGNTYYNEKFKGRVTITADKSTNTAYMELSSLRSEDTAVYYCARSE
FISTVVAPYYYALDYWGQGTLVTVSS

SEQ ID NO: 109

QVOLVQOSGAEVKKPGS SVKVNCKASGYTFTSYGITWVROAPGOQGLEWMGE
NYPRSGNTYYNEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSE

-71 -



NSAKLES SEQ ID NO. 103 10
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSYG TWRQAPGQGL EVWWGE
WORPRBETY YNEKFKGRVTI TADKSTSTAYNMEL SSLRSEDTAVY YEAREE2008/063289
FI STVMAPYYYALDYWGQGTLVTVSS 15 SEQ I D NO. 104
Q\/Q_V(ﬁGAEVKKPGSSVKVSCKASGYTFTSYGI TVWRQAPGQGL EWMGE
. PRSGNTYYNEKEKGRVT| TADKSTSTAYMEL SGLRSEDTAVYYCARSE
F%F%ﬁ‘v@ﬁ%@%ﬁ%@%‘ﬁ%@% 20 SEQ ID NO 105
QVQL VQSGAEVKKPGSSVRVSCKASGYTFTSYG TWRQAPGQGLEWGE 25
NYPRSGNTYYNEKFKGRVTI TADKSTSTAYMEL SSLRSEDTAVYYCARSE
SERSTVVAPYYYADDYWSQGTLVTVSS SEQ ID NO 106 30
QVQL VQSGAEVKKPGSSVKVSCKASGYTFASYG TWRQAPGQGL EWWVGE
10  ONYPRSGMINVKEKEKGRYY 5 TADKSY STAYNEL S8 RSEPTAAYN TARSE
NEPSTWNAPYNYAERYWBQETLVEYSST A SHE SEQLRDENORVIOZARSE
F VO VRBGAENKKP@SSVIVSCEASGYTFTSYG TWRQAPGQGL EWGE
NYPRSGNTYYNEKFKGRVTI TADKSTSTAYMEL SSLRSEDTAVYYCARSE 40
FI STWAPYYYALDYWSQGTLVTVSS SEQ I D NO. 108 45

15 %Qf MERSAEYKKPGSSVKVSCKASGYTFTSYGE TWRQAPGQG. EWMGE
PRSGNTYYNEKFKGRVTITADKSTNTAYNELSSLRSEDTAVYYCARSE
0 GQ

N el S

FI?EWW%%%%@%L%W§P2008/ 063289 5
20 F| STWAPYYYALDYWGQGTLVTVSS SEQ I D NO. 110

SEQ ID NO: 112
QVOLVQOSGAEVKKPGSSVKVSCKASGYTFTSYGITWVROAPGOGLEWMGE

25 NYPRSGNTYYNEKFKGRVTITADKSTSTAYMELSGLRSEDTAVYYCARSE
FISTVVAPYYYALDYWGQGTLVTVSS

SEQ ID NO: 113

30
QVOLVQOSGAEVKKPGSSVKVSCKASGYTFASYGITWVROAPGOQGLEWMGE
NYPRSGNTYYNEKFRGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSE
FISTVVAPYYYALDYWGQGTLVTVSS

35

SEQ ID NO: 114

QVOLVQOSSAEVKKPGSSVKVSCKASGYTFASYGITWVROAPGOGLEWMGE
NYPRSGNTYYNEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSE
40 FTSTVVAPYYYALDYWGQGTLVTVSS

SEQ ID NO: 115

45 QVOLVQOSGAEVKKPGSSVKVSCKASGYTFASYGITWVROAPGOQGLEWMGE
NYPRSGNTYYNEKFKGRVTITADKSTGTAYMELSSLRSEDTAVYYCARSE
FISTVVAPYYYALDYWGQGTLVTVSS

50 SEQ ID NO: 116

DIVMTQSPDSLVVSLGERATINCKASKKVTIEFGSTSALHWYQOKPGOPPK
LIYNGAKLESGVPDRESGSGSGTDFTLTISSLOAEDVAVYYCLONKEVPY
TEGGGTKVEIK
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10 QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSYG TWRQAPGOGL EWVGE

NYPRSGNTYYNEKFRGRVTI TADKSTSTAYMELSSLRSEDTAVYYCARSE

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSYG TWRQAPGQGL EWVGE
NYPRSGNI YYNEKFKGRVTI TADKSTSTAYNMEL SSLRSEDTAVYYCARSE
FI STVWAPYYYALDYWGQGTLVTVSS 20 SEQ ID NO 112
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSYG TWRQAPGQGL EWVGE
NYPRSGNTYYNEKFKGRVTI TADKSTSTAYMEL SGLRSEDTAVYYCARSE
SERSTOVARYYYAI DYWSQGTLVTVSS SEQ I D NO 113 30
QVQLVQSGAEVKKPGSSVKVSCKASGYTFASYG TWRQAPGQGL EWVGE
DRNYRRSGRIPY¥AERERERYTI FAPKSHBTAYVEE SSh REEDTAYYYCARGE
LY STYYAPYYYADRYWGRGT GXDVSET 355 SELE DDANDY CLONKEVPY
T NQEVRESAEVKKPGSSVKVSCKASGYTFASYE TWRQAPGQGL EWVGE
NYPRSGNTYYNEKFKGRVTI TADKSTSTAYMEL SSLRSEDTAVYYCARSE
FI STVWAPYYYALDYWGQGTLVTVSS SEQ | D NO 115 45
s EMQEYQRGAEYKKPGSSVKVSCKASGYTFASYG TWRQAPGQGL EWMGE
NYPRSGNTYYNEKFKGRVTI TADKSTGTAYNMEL SSLRSEDTAVYYCARSE

e

WD 2009/ 043933 PCT/ EP2008/ 063289 5

SEQ ID NO 117
DI VMT QSPDSLAVSL GERATI NCKASKKVTI FGSI SAL HWQQKPGQPPK
SEQYNGAKL ESGYPDRFSGSGSGADFTLTI SSLQAEDVAVYYCLQNKEVPY

DIVMTQSPDSLAVSLGERATINCKASKKVTIFGSISALHWYQOKPGOPPK
LIYNGAKLESGVPGRESGSGSGTDFTLTISSLOAEDVAVYYCLONKEVPY
TEGGGTKVEIK

SEQ ID NO: 120
DIVMTQSPDSLAVSLGERATINCKASKKVTIFGSISALHWYQOKPGOPPK
LIYNSAKLESGVPDRESGSGSGTDFTLTISSLOAEDVAVYYCLONKEVPY
TEGGGTKVEIK

SEQ ID NO: 121
DIVMTQSPDSLAVSLGERATINCKASKKVTIYGSTSALHWYQOKPGOPPK
LIYNGAKPESGVPDRESGSGSGTDFTLTISSLOAEDVAVYYCLONKEVPY
TEGGGTKVEIK

SEQ ID NO: 122
DIVMTQSPDSLAVSLGERATISCKASKKVTIEFGSTSALHWYQOKPGOPPK
LIYNGAKPESGVPDRESGSGSGTDFTLTISSLOAEDVAVYYCLONKEVPY
TEGGGTKVEIK

SEQ ID NO: 123
GIVMTQSPDSLAVSLGERATINCKASKKVTIFGSTSALHWYQOKPGQPPK

LIYNGAKLESGVPDRESGSGSGTDFTLTISSLOAEDVAVYYCLONKEVPY
TEGGGTKVEIK
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TFGGGTKVEI K SEQ I D NO 118 15
DI VMTIQSPDSLAVSLGERATI NCKASKKVTI FGSI SAL HWYQQRPGPPK
WQ LOINGAIBESGYPDRFSGSGSGTDFTLTI SSLQAEDVAVYYCL QNKENER2008/063289
TFGGGTKVEI K 20 SEQ | D NO 119
DI VMI QSPDSLAVSLGERATI NCKASKKVTI FGSI SAL HAWY QQKPGQPPK
¢I KLESGVPGRFSGSGSGTDFTLTI SSLQAEDVAVYYCLNKEVPY 25

KVEI K SEQ I D NO. 120 30

DI VMIQSPDSLAVSL GERATI NCKASKKVTI FGSI SAL HWY QQKPGOPPK

1 %%ﬁ%ﬁég@%ﬁ@ %%%WQ%W%% prises the

CDRH& QEBEE). AYSICEERASH QARABRKY, TS F QI DSNCHRBQIKIPBIPNO: 74, SEQ
SR ST T S AP G R, or 5

aHinAVA S8R AVEL FERACDRPHASKKVTI FGSTSALHWQKPGQPPK 45
L1 YNGAKPESGVPDRFSGSGSGIDFTLTI SSLQAEDVAVYYCLONKEVPY

TFGGGTKVEI K SEQ I D NO 123 50

VMIOSPDSL AVSLE GERATI NCKASK I T SAL HWY P PK .. ..
2 YRR B SR 1 SR DRI EIaE VISP Dinding
protéFebRyirdes-the fMwWiAg CIHRS933 PCT/ EP2008/ 063289 5

CLAIM5S 1. An antigen binding protein which binds human

CPDREE 3@ MANP1conpri ses the CDRH3 of SEQ ID NO 3,
. 4 QIDNO 73, SEQID NO 74, SEQ ID

Cﬁ?’%%‘%r@'s@&@% NO 100, or variants thereof which

CORHZI SEQ.ID.NDdr 3 10 amino acid substitutions in

H3.

C(I::)EI%?L’I: SEQ.I.D.NO:5

CDRL2: SEQ.I.D.NO:6

CDRL3: SEQ.I.D.NO:7

3. An antigen binding protein which binds the same epitope as the antigen

binding protein of claim 1 or 2 and neutralises human IL-23.

4. An antigen binding protein according to any preceding claim that neutralises
both human IL-23 and cynomolgus IL-23.

5. An antigen binding protein according to any preceding claim that neutralises
human IL-23 but does not neutralise human IL-12.

6. An antigen binding protein according to any preceding claim wherein the
antigen binding protein is an antibody.

7. An antibody according to claim 6 wherein the antibody is a humanised or

chimeric antibody.

8. An antigen binding protein which competes with the antigen binding protein of

claim 1 or 2 and neutralises human IL-23.

-74 -



10

15

20

25

30

35

2. An antigen binding protein according to claiml
wherein said antigen binding protein conprises the

WO 20000%d983) CDRs: CDRHL: SEQ I.D.NO 1 15 CDRHZPCT/EP2008/063289
SEQI.D.NO2 CDRH3: SEQI.D.NO4 CDRL1: SEQI.D. NG5
CDRL2: SEQI.D.NO6 CDRL3: SEQI.D.NO7 20 3. An
anti gen binding protein which binds the sane epitope
as the antigen binding protein of claim1 or 2 and

9”RHtarnﬂbéﬁ %ﬁwd"rﬁ@‘BFbtéiﬂ Flaith 6Whe4‘&h't68%nﬂb86’§/ ROoMEGEl |§b!§/pe
according to any preceding claimthat neutralises

both human |L-23 and cynonol gus |L- 23 5. An anti gen

din rotein acco .di to an cl ai,m that
10085 AR EbAIAR RS i S BEePB i blfAR FuBohl Fopstant
rddiod & 1g83.6. An antigen bi nd| ng prote| n according to
any precedl ng clai mwherein the antigen binding
protein is an antibody. 7. An antibody according to

I ._ . : iy

1§ Ah g ity bieRUdcBRANg 15 oy BHERMIRE Bt comprising a VH

dommiathseleotedtfasm\@EQ IDINOang | SEQ ID NA: 14@ BEQ ) NQxf50, SEQ ID
claiml or 2 and neutrallses human | L -74 \\O

Ny 8 SS9 #3 NS&r4 e dPdd@2 86, SEQID Nﬁ) é%?t SER '%.NQ. &% SEQ
1P N3G 4) éﬁ%bfwr?? @5,@EOQUWN51§66‘QE'CPFE§’NO S870“SE} NO: 88,
I sot'ypé. . e antigen bin aim

ihg protein of
S HeNO: 188 SEQ@YD Nt 9®odyEQdBsNant! 03y egENID NO: dG4, , SEQ ID

NP obbashi B bl Tasaofa Vi St b2 ok s &Y imy o 109,
SEEQU Nd\@ml%E@ﬁQN@ NG %I%@E?ME@D ﬁ@QM@ SEQ ID

NGEG RGN HEEEID BE T 150aNGa Wi doBE SHlen@d 86 SEQ IDNO: 16,

sE IR0 g NG 22, B NG; 24P sglpy RSP, $6 1D
NEEEB | SEQNB NER%6, SIEQ IDINGG 16l BEQ IBAO D 1IOSED 1D NSk@18, SEQ

I D I\IO 108, SEg I_D NG 109, SE(% ID NO 110, SEQ ID
INO:119, SEEJD BNE20.15EQ 1BHO0r 12 INGEQ 1B N@H32, pnd SEQ ID
NO:123.

12. An antigen binding protein according to any one of claims 1 to 5 wherein the
antigen binding protein comprises a Fab, Fab’, F(ab’),, Fv, diabody, triabody,
tetrabody, miniantibody, minibody, isolated VH, isolated VL or a dAb.

13. An antibody according to any one of claims 1 to 11 comprising a mutated Fc
region such that said antibody has reduced ADCC and/or complement activation.

14. A recombinant transformed or transfected host cell comprising a first and
second vector, said first vector comprising a polynucleotide encoding a heavy
chain of an antibody according to any preceding claim and said second vector
comprising a polynucleotide encoding a light chain of any preceding claim.

15. A pharmaceutical composition comprising an antigen binding protein of any

one of claims 1 to 13 and a pharmaceutically acceptable carrier.
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NO 114 and SEQ ID NGO 115; and a VL donmmi n sel ected
fromSEQ ID NO 18, SEQID NGO 20, SEQ ID NO 22, SEQ

WO Dobs3923, SEQ I D NO 56, SEQ I D 20 NG 58, SEQ@JCDEP2008/063289
NO 96, SEQ ID NO 116, SEQ ID NO 117, SEQ I D NG 118,
SEQ ID NGO 119, SEQ ID NO 120, SEQ ID NO 121, SEQ ID
NG 122, and SEQ ID NO 123. 12. An antigen bi ndi ng
protein according to any one of clains 1 to 5 wherein

16 hg m@cﬁoé'@)ﬁ‘ ‘tr@gﬂng'armrﬁﬁn PEALSY 4t i%féHJ\V\Atﬁ%rrﬁm'éaé%ﬁsté:rﬁk?nedlated

F(ab')2, Fv, diabody, triabody, tetrabody,
lnﬁlﬁmraamomamh asrpadtrsly,, inflaroMateny bavwelidizdaseedicgrative colitis,

s sty (EUneE A hib daB et st 5Feic upus
eﬁwﬁér’ﬂgﬁ)}éubaﬁelﬁr@dégéﬁenémdiﬁé@/séé foPBRAM ?@ﬁnultlple sclerosis,

activation A reconblnant trans

neu‘m@vb@mw WQS@SQ%[RP" @@W'BSQQ_BDQ Wleg§ﬂe?n@SC§B%MSt|C
L i

vansys mbet:e@'eage Casthmaaalergi ﬁsea@?@tﬁmacdegmaﬁmczem@g)us
t chaln .o

ynucl eoti de encodj n an
dw&@é& ﬁ&er@vcarfm't'%@%glmr%\uaﬁslﬁ?aéeaﬁtw inglydisnyicists.
spond nsé'gﬁ?egé?lgaﬁﬁ d;ﬁ@é\nﬁ Pghaﬁlti%r 99?}@ F%I syl aIbI?Qﬁ sBferoderma

nmaceuti ca ac
wbwhrmethodr o M3 0@/ s@é{s 88 adPETistERAQ GBihe6l R Qically éBective

msthdoft a hunman tie afflicted with
ﬁ & ’?’rblﬂ%éﬂgaerc’t?'ﬂqug ‘on such as

psori aS| s i nfl ammat ory bowel disease, ulcerative
colitis, crohns disease, rheumatoid arthritis, .
17uU§®|Df gn ahdigan baiding pratein acgeording tte @y angmf<laims 1 to 13 in

BB B0t Rl SBE ek B R G ars BF B OB sstem

rr@él@d’f@h enfleaAatioNegem gespsbﬁégugl infflb Bvm &tosy | b@welfdubé@s?e %Iceratlve
ogrens éyndrone chronic transplant rejection, Y
is,

ca! t@b srbnedlisgage; rhewnaieid agBkitigijweande, rh@@'i’”l@ﬁﬁid arthri
ggt!aﬁlrc?fu?)ug'e?‘g[ﬂ?ﬁ%tggl%o% c?oeersd%ﬁ 4t|v§ di§& ?d)rlé?kample multiple

erna ergic rhrni ol nnun I seases

sclbhusis, Inwltro;ihmgrlt/@ry tidedists Sfor exmpuaycoam hgmsnieys vasculitis,
ankyI03|ng uvei tis chonritis, o

|
CERICHBaUP S ORI P AN ST 5P PSR RIS 0B Be 1 diabetes
R3S BBk FoBld AHRRY! é|re@§;icyd.§éésﬂe§tét§§t.c AgRNRYs0!

an antigen nding protein o
eez&mg@nlsldenmlahgs paller@c mhiadiso adiommuneagigeases athec Inaiutkng

bredtResRons e RRGREN; anEfoshadranay ERehreis Haivshandts or

sél8fdmm@t i on such as psoriasis, inflammatory bowel
di sease, ulcerative colitis, crohns di sease,
rheumatoid arthritis, juvenile rheumatoid arthritis,

18. An antigen binding protein according to any one of claims 1 to 13 for use in
the treatment or prophylaxis of immune system mediated inflammation such as
psoriasis, inflammatory bowel disease, ulcerative colitis, crohns disease,
rheumatoid arthritis, juvenile rheumatoid arthritis, systemic lupus erythematosus,
neurodegenerative diseases, for example multiple sclerosis, neutrophil driven
diseases, for example COPD , Wegeners vasculitis, cystic fibrosis, Sjogrens
syndrome, chronic transplant rejection, type 1 diabetes graft versus host disease,

asthma, allergic diseases atoptic dermatitis, eczematous dermatitis, allergic
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system c | upus erythemat osus, neurodegenerative
di seases, for exanple nmultiple sclerosis, neutrophi
waleooveus39as seases, for exanple COPD , Wegeners PCT/EP2008/063289
vasculitis, «cystic fibrosis, §jogrens syndroneg,
chronic transplant rejection, type 1 di abetes 25 graft
versus host di sease, t hma, | seases. at
5 Mgk aNuhe SebrRes AL GOPRNEING B9 s SreoCH g FoRathy.

aAKkYyI8s Bsnaym%aﬁeé.t.gt&tﬁychd?ﬁlt.%rwerb@é«rn% ditis,
spondyfoart hropat hy, ankyl osing spondylitis, uveitis,
pol ychonritis or scleroderna 30 18. An antigen

bi ndi ng protein according to any one of clains 1 to 13
for use in the treatnent or prophylaxis of inmmune
system nedi ated i nfl anmati on such as psoriasis,

i nfl ammat ory bowel di sease, ulcerative colitis, crohns
di sease, rheumatoid arthritis, juvenile rheumatoid
arthritis, system c |upus erythematosus,

neur odegener ati ve di seases, for exanple multiple

scl erosis, neutrophil driven 35 di seases, for exanple
COPD , Wegeners vasculitis, cystic fibrosis, Sjogrens
syndrone, chronic transplant rejection, type 1

di abetes graft versus host disease, asthma, allergic
di seases atoptic dermatitis, eczematous dermatitis,
allergic -76 WD 2009/ 043933 PCT/ EP2008/ 063289 5
rhinitis, autoi mune di seases ot her including
thyroiditis, spondyl oarthropathy, ankyl osing
spondylitis, uveitis, polychonritis or scleroderm
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