1 Antibody nol ecul es which bind IL-17A and | L-17F The present
invention relates to antibody nol ecul es having specificity for antigenic
determ nants of both IL-17A and I L-17F. The present invention also rel ates
to the therapeutic 5 uses of the antibody nol ecul es and net hods for
producing them Interleukin 17 (1L-17), also known as CTLA-8 or

| L-17A, is a pro-inflammatory cytoki né which stinulates the secretion of a
wi de range of other cytokines fromvarious non-inmmune cells. IL-17A is
capabl e of induci dgtiflysewieculon vdfick bisd IL:1BA #@RL-IAEP- 1 and G CSF by
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of which are produced by activated human CD4+ T cells (Wright et af., 2007, T Biol Chem.

282 (18), 13447-13455).

IL-17 may contribute to a munber of diseases mediated by abnormal immune
30 responses, such as rheumatoid arthritis and air-way inflammation, as well as organ transplant
rejection and antitumour tmmunity. Inhibitors of IL-17 activity are well known in the art for

example a murine IL-17R:human Fe fusion protein, a murine soluble IL-17R and an anti-IL-



10 IL-17A/ 1 L-17F heterodi mer were described in W2005/010044. I L-17F
ant agoni sm has been associated with protection agai nst asthm (Kawaguchi et
al ., 2006, J.Allergy din. Immunol. 117(4); 795-801) and IL-17F is al so
thought to play a role in arthritis pathol ogy (Lubberts 2003, Current
Qpinion in Investigational Drugs, 4 (5), 572- 577). 15Accordi ngly dual
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exanple fused to an affinity tag. Antibodi es generated agai nst these

pol ypepti des nay be obtai ned, where inmunisation of an aninmal is necessary,
by adm ni stering the pol ypeptides to an animal, preferably a non-hunan

ani mal, using well-known and routine protocols, see for exanple Handbook of
Experinental |nmmunology, DO M Wir (ed.), Vol 4, Blackwell 30 Scientific
Publ i shers, Oxford, England, 1986). Nhny war m bl ooded ani mal s, such as
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US 5, 698, 426; 5, 223, 409; 5, 403, 484; 5,580, 717; 5,427,908; 5, 750, 753;
5,821,047, 5,571,698; 5,427,908; 5,516,637; 5,780,225; 5,658,727; 5,733,743
and 5,969, 108. Techni ques for the production of single chain antibodies,
such as those described in US 4,946,778 can al so be adapted to produce
singl e chain antibodies which bind to IL-17A and IL-17F. Al so, 15
transgenic nmice, or other organisms, fncluding other manmal s, nmay be used

to express humani zed antibodies. ~The residues in antibody variable
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anti body with a "standard" Kabat nunbered sequence. 30The CDRs of the heavy
chai novar i ablatibaiigifor g & tho pated ol RThAURSmAmSH oo tdkles ah£Si dues
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to the gﬁaga nunberin s%/stem. ) | n"one _enbodi ment the present
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I D NO. 3 For CDR- H3. _ I'n"anot her enbodi ment the present invention
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human | bngdofiay ofc@BRE bybing hal i : f CDR-HL,
CDR-H2 and CDR. H3 _offt henggl?f % eesg1 lr?n@%m%ﬁ%tﬁhlgvﬂ%g%ygé%ﬁ%ﬁége 15 sel ected
f r om t h&ereatediipn gingtefenpligrienssdectidfenthe progEQion D NErilicfaoibGBRbIATr t he
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wher ei n 930R: FY3HEY S MEORERIE oW Og DL 1268 SEQnicBaNAl Patedt GPRedtdnhas t he
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heavy chgl?lhgr\?\\/gg?g?n -H1 has the sequence given in SEQ 20 ID NG 1 and
CDR- H3 has tHensezpdeniti®dis warnntiboSaIE®ING @ nar-hive spaditstadyie GRyoaconpri se
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cor no” e Bl S e PR NGRS it im0 of doubt
it is ufidersbtdadgidhabmal lurpeiniasdlenginaidedutabaeded. Us psasoddier enbodi ment
t he pre%ﬁg /,@&&;mti on provides a neutralising anti body having 25

specific %/1 0’ uman | L-17A and human | L-17F, conprising a heavy chain,

wher 20 n t he ghinicAbkeildaRir tmsehhtﬁaoﬂﬁ;awﬁ{coa&ﬁhﬂinﬁ@m%io%m% [\%}l@s $eauesce given
in SEQ LD NG 1, for e.sequence given in SEQ ID NO 2 for CDR- H2 and

. CDR-Hl, th
the sequERCEEFiDLhoNERogieeSs Bakibe Sehomnd GesyigBain genes ars composed of

immunoglobulin gene segments belonging to different species. These chimeric antibodies are



I n one enbodi nent the present invention provides a neutralising antibody
havi ng 30 specificity for human IL-17A and human | L-17F, conprising a |ight
chain, wherein the variable domain of the Iight chain conprises at |east
one of a CDR having the sequence given 7 in SEQID NO 4 for CDR-L1, a CDR
havi ng the sequence given in SEQID NO 5 for CDR-L2 and a CDR having the
sequence given in SEQ ID NO 6 for CDREL3. I n anot her enbodi nent the
present jnvention provides a neutralising antibody having specificity for
human | Liksly & Balgsrantaeni¢. | Biyaient aptthedics siande maple bhmedhdd mownivetheiart at | east 5
two of . 43 Qf I I t ight chain
are sel ggﬁ éilg&ﬁ‘ert (%;}r:i)”lR '? E?é’WF(%\ﬁ]slgsS%hg}ds]gﬁggljgg?%ﬁ%%%&?h&Sg%ll’%(R/f\%) " for
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specl 1l Cl n - n nan - (of0) rpsin a |l cnal n,
wher &P n ST VA QPR bt O i WAESy b i fl Bt I Roeebd e 4 f or
CDR- L1, usseommssnoes oy 8Ros assEQsb.piNG 7i0s, £148153; agd d4res segswgnce gi ven
in SEQID NQXG6 for CDR-L3. he anti body nol ecul es of the present
i nvent i on'2PraFeb AR Tco IS eSS & Biipfdibatarg 11P¥hTechpigres for the

conpl empiddbtion\SaMeCiRfin AntifoARBaRE ¥8hdse described IHRANEL94dYBNGL BRDHLI ment,  an
anti body according to the present invention conprises a heavy chain,

e
wher ei n 2¥pgedtg prodypesigdnehiom wtibedies Waighyyind trailn! Pomer s ¥4, sequence gi ven
in SEQ lydNehid ofigd oLRs ; | ' r CDR-H2 and
t he seqlileng;éguginﬁ/lggr’] 0i_n Sﬂ%@gﬁﬁf\ﬁﬁ%ﬁ%&%@%@g%@ Ml—llgﬂlgiﬁirj]m% %%Mcgﬁ feEQMer ein the
vari abl duslemgedanpibodiges.t he | i ght chain conprises the sequence given in SEQ
D NO 4 for - e . i I,,[ : . r - 1. nd the
sequence gi vglrzll?‘l?ir égégcgénﬁ%ﬁﬁ%lg&% glrewg}é)%?l ff{h éﬁ%nh%l%}gvﬁ%mfbgg%%@gﬁ%gc@at ed t hat
one or ovEeREYiecddyi irbeids st i Thit dyetam isreay foth indabattepat, HOS TORSequemnes ded by

the pre L nvent | b S gaid i ri kLt f 'the
ant boay L Bt Aot NS, B Popalbitr Bell bR PRALENEET 117
act i ¥t yWISATtheregferdabettet of (sgpry) anilhis nawbetingupstem isnsed nsthepressinndi ng and

neut r al isﬁ%ﬁlﬁ(gﬂorf%{%@qw eg@&h%%ggﬁggcggdpy one skilled in the art, for exanple

by using e ne escri rern. Accordingly, the S present

i nvention preyj : j risi ‘ ted from
coret 1 (S0 T RE T AR BATRE! Rt i TR B Cor

( SEQ | DnNa@bajng (IRt anging SEQrdsiBudO ik acinel 1DBR an8ng SEBdgBrNOMBY comainhi ch one
or nore Aam.no., agi i n..Qne ;o r f. .t has been substituted with
anot her "arap &gl tdRaOE R e Bliot SR GRARE SR PR Aot 1 "o "one or
mor e 26f shéréen@RRY, mragsebienadto,arsbdetwiat froutonsnigwhéthedntlewodd dreri ng the ability

of the i 1. ind.to |IL-1 nd.l1L-17F and to neutralise IL-17A and
"L e SobbBfRah® Rl paod (RN Rede b ERPrey B Sk e The son

i nvent i enrred KabitsesibaridpeE\risidubainay baeagiined thes yviaed abeddomigpmeit ofhe heavy
chain conprises three . wherein the sequence 10 of 1 has at | east
50% | deRTTEY® B R AR o B B § eH A ISEEPHBIRBEd  CoRrY 2
has at I|seashce60% i dentity or simlarity to the sequence given in SEQ ID
NO 2 and/or CDRH 3 has at |east 60%identity or simlarity to the sequence

gi vendoin SEQThD_CNRsTﬁftliemlemaihﬁiﬁ_rvaﬁﬂﬁp@m@ﬁm@ﬂhneé@d&te%@ﬁ teﬁxladee 3Qf35_t(kE®R]Qr erS]enL

i nventi Conpri ses chai n, erein the variabl e domapin of the heavy
chain cgﬂﬁ’rliegg St%ﬁ?éégcg%%%\ﬁﬁ@}@}dﬁe%%i%%gé) %‘fcm%@géb%‘ﬁ%bﬂt has at | east
70% 80% B0z Q5O MBYe: sebidideto OhomidOhaihid ¥, 4 Itdde SRQvense given in
SEQ ID NO 1, CDRH 2 has at |east 70% 80% 90% 95% or 98% i dentity or
simlarity to the sequence given in SEQ ID NO:2 and/or CDRH 3 has at | east
70% 80% 90% 95% or 98% identity or simlarity to the sequence given in
SEQ I D NO 3.




"lIdentity", as used herein, indicates that at any particular position in
the aligned 20 sequences, the amno acid residue is identical between the
sequences. "Simlarity", as used herein, indicates that, at any particul ar
position in the aligned sequences, the amno acid residue is of a simlar
type between the sequences. For exanple, |eucine may be substituted for

i sol eucine or valine. Cther amino acifls which can often be substituted for
one another include but are not limted to: 25- phenyl al ani ne, tyrosine and

t rypt ophBisly( ki $8-HI (8 TWalle iegreavntientdo SPBeE tpads)fom repidusi 360 ar gi ni ne
and i Sticdineol a0 CIREIIS DaWNeRESin elRs @s')za% 35, as A0RABLaAG and
glutamate (am no acids having acidi ¢ side chalns); - asparagine-and

gl ut ani n@lé%ﬁl%o%t@ Hebdh avinbeyingsiden sidiehatinalis iepojogimatiioop dsfiitiminne and

met hi oni ne (am no aci ds havi ng sul phur-contai ning side chains). Degrees 30
of identity amdCHRsialdelight dam wdabledeindiy asdbetddat sdido@afpd(Q@DRehY),

Mol ec I BiQl M. , r Lversit ress w YorKk,
To85: "B Sacrmier ac R i Mow AL SN ERBL e KR Remife ooy
Academ csyFemss, New York, 1993; Conputer Analysis of 9 Sequence Data, Part
1, Giffin, AM, and Giffin, HG, eds., Humana Press, New Jersey, 1994,
Sequence Anallysisenbpdividng thelpagseBiimlenignn, prosadestdeienfrdising antitidiadiering Pr ess,

1987; a c YiSiAS, Ph i ges ov. M, and Devereux,.J., eds., M
St ockt onnéz’s%g(gg%ﬂll\@\}v g#‘kl,smlgsiW%{Ln%ﬂhgﬁlﬁ%rﬁﬁ%%%vﬁﬁ?ﬁ% YAERHP? body of t he
pr esent Yanddntiorosin obtip hesgshain koghises hdeast onshenaiDR bivengias agbdree domai n of
the l4ght. [ l;S€s I wherein the seque R.-1 has at
| east ob IR PR IPAePRIRE g SR el REt Fahee gFoe R Yok BaTFDRRG 4
CDRL- 2 haBRai2 dndasiDS086inghha téduynoe piveh i $1BQ 1D Wa:0 féduDsenuence given in SEQ

ID NO5 and/or CDRL-3 has at |east 60%identity or simlarity to the
sequence gi vémaiatheSEQLOMMD the presentliivaion hewidesb aclivatisihg adibod@yHavhedy of the

present jnyv i comyi.sgs | i gh in, wherein the.variabl e domai n of
t he heav%ecéﬁ%&nfg&ur%ar%ﬁfs‘egit ﬁ&@‘n%fmé?%ljwl?%aeﬂ@gﬁg@%@’ bERIEHIESY has at
| east 70%p0 o8OUR-HOXGDIQFD ] CTHUHB AE ticiviaylabde dSrhdth bamhe hyavk @hdilgreSequence |
given.n 1.D 14, CDRL-2 has at . |eas % .80% 90% 95% or 98%
dont 15 y BRI 10 Pl 1 a0ty aivics Sos BOADIND Sy Gl oS Seiamtsr | CoRL- 3
has at |geastin FRHIDEAOR BOOHRIFardrthelq@d% kidanin SRQ I N&I: Ik apitpst o the
sequencSFOgi ven.i SEg I(P NO: 6. I'n one enbodi nent the anti body
provi ded By He™ Bl?e he YiTARPETTIPE e 3 heayy ﬁ%@h@ﬁ’&!c%ﬁlﬂﬁﬂﬁe sequence | n one
enbodi megitentil EQNDINO Yan ODR-HE Badi¥e tdiQedRe @8RA N $E‘tg¢ﬂ3chQ@. h&erBattRiyreric
anti body, 2 .Ibn one enbodi rT%nt t he antibody provided by the present
i nvent i Othe andi adw EROHYSE @ heavy chain wherein CDR-H1 has the sequence given in SEQ
20 ID NO:1 and CDR-H3 has the sequence given in SEQ ID NO:3, or the antibody may
comprise a heavy chain wherein CDR-H2 has the sequence given in SEQ ID NO:2 and CDR-
H3 has the sequence given in SEQ ID NO:3. For the avoidance of doubt, it is understood that

all permutations are included.

In another embodiment the present invention provides a neutralising antibody having
25 specificity for human I£-17A and human IL-17F, comprising a heavy chain, wherein the
variable domain of the heavy chain comprises the sequence given in SEQ ID NO:1 for CDR-
HI, the sequence given in SEQ ID NO:2 for CDR-H2 and the sequence given in SEQ ID
NO:3 for CDR-H3.

In one embodiment the present invention provides a neutralising antibody having
30 specificity for human IL-17A and human [L-17F, comprising a light chain, wherein the

variable domain of the light chain comprises at least one of a CDR having the sequence given



anti body nol ecul e conprising one or nore of the CDRs provided in SEQ ID
NOS:1 to 6. As used herein, the teiin 'CDR-grafted anti body nol ecul €'
refers to an anti body nol ecul e wherein the heavy and/or |ight chain
contains one or nore CDRs (including, if desired, one or nore nodified
CDRs) from a donor antibody (e.g. a nurine nonoclonal antibody) grafted 25
into a heavy and/or light chain variabBle region framework of an acceptor
anti body a human anti body). For a review, see Vaughan et al, Nature
Bi ot echnléit(S(%%/ID ¥@;4 FGeEDBIY,, 2 0PUBhaving thnsqeerbodivepint SHQIMNO: fraGThhe entir e

ot duee e Gk PR 1P e RaR R (RS BNCR G SR ove dre 1 ?ranmsP;??ed to

the h t &g% f h 2005
I\/e'?hoggan an Igg ¥ e&?@fﬁ%@@ t%h%ﬁ)r@%nz ﬁ(fef‘n ﬁggg}%\/f esé a 121‘% ggﬁ??%%{%ﬁ@e’?%’% ni N g
resi duesspfemﬁmboﬁqehmanribflé%cmmmhmamnd esmpmsbm light ehdin, att@wtn atlest

transfer [.n a ot.her enbodi nent only
t he spe ICIt Qgtéeﬁrgrrlgglang&?goﬁyffetéeYarrgmggﬁmo‘ffﬂﬁel‘} e 428159 %Yed herein
above arfeom ﬂarfsmcﬁvmgdhetaaqmdnee fiuemin SBHY NG for GIRVOT, khe sdheRcd fieerGRRS or
speci fi cj er m nj esj dues ar raft |ate accept or

vari abl ﬁé%g?%#?é%{’é f&fetgﬁé‘?%@l pa %@ﬁ%g%q &F’d ?0 the

cl als sél t ygxemole, the titbodpmay c@iéblsﬁhsb @dﬂghﬂ; dheim vvﬂbte?(xb CDRGLQB&}E)@@ b%l\é&ﬁnh

inclu | n uman framework regio refera t he

CDR- gr af (gﬁgﬁﬁ %w&%%%sf’%‘%%@ﬁ“&@ﬁ@ IP%I/%ﬁt PoEHEela hear i abl e
domailo carpsdyshaiGeohipiEa agﬁemlwvhé&mmm Hhel Qe Ahlin 88QeNe _or nore
of the or, %2%7{%%' ﬁé determ ni ng_resi dues described above. Thus,

pr ovi de§55ﬁ BAE istanteanancs siye i Q 57 N Gorigratibesy macPBatse avher ei n
the varijgiht ﬁlaﬂﬁﬂﬂdréln CORL 3 ﬁ&&hé—&qﬁ%@@v@ﬁﬁ%@m N@WﬁRrﬁ?ﬁQ{aQHﬁ and

non- hunman donor | es of human framewor ks which can be used
in the &F@@@ﬁ%r%&%@&@%@é mhemmmncmgf doubtyit iTwRersimd that A and POM

( Kabat %Haﬁtmmggﬁr@aludeﬁor exanpl e, KOL and NEWM can be used for the heavy
chai n, can be used for the light chain and EU, LAY and POM can be used
for heth the Hgavher QIH%dim&ﬁCﬂhé Ssehi lat»énm@ﬂﬁfomdeéh héﬁf&ﬁ&hgfﬁit%od;hhm 15

gerral i ne seguences nma t hese are aval

http:// vB&E WJ%%W@?W&&W human T~ 7. goapyising fahgfédhaamtwfwwythgf t he
present aAMSEHsAAn c&hﬁqs@%@ REREenddSAYN 1@§§Q|Ib9\|ftt) 4%1%19& dLgOthQQ%qu@&%essar Hy

need to be derived fromthe sane anti body a dire conpri se
conposi t&VEHARHS IRANP A dor FaRd wond th@gﬁufme ﬂé@m méJéEQ‘ OO fof €P&nt3.chai ns.
The preferred franework region for the heavy chain of the CDR-grafted
anti body of 28°fHbogy welertlcs ehibnptest ingention praderalily srmpiie alvammiensoiosyr oup
VHS 200URREE & adoRfIchREGHRE b, Ibddbavdgeordingly, provided is a

[

neutralising CDR-grafted antibady conprising at | east one non-hunan donor

CDR wher ei n mcm@we&mlﬂeﬁtr@lw@(sdy arc@fgalg td e g%énYﬁﬂreﬁtgoﬂmP&%ﬁség yman
subgroup sequence 1-3 3-07 to%et her With sequence o uman JH4 is

as fol | gfRwY me%s omgiR@f Wr_lwawnﬁmm comppsns thepeq @R ¢iBerdind i s not

part of fI5 AeERvey BT IA 3-591).
The pr ef%r@r e]{iﬁf r an‘qe\%)‘rkkﬁ?;gfe%eﬁﬂmcyglvgﬁ nféﬁ(?n 2 fo % ﬁé a})%‘%gr afted

ant i bodyse@enehavesrie SERHID MY Sripr 6ARHE3 dwrd 1\1@@ Cﬁalmwh@rhia tlwmuablg émmhmne
sub- gk OWtM%h?%Hl%ﬁﬁmgethﬁe( %zluérfb g{?f%? }% N‘E’) 4] }%lr Clﬁg £? rtgé p I‘PS?I provi ded

is a neutralising ant | r| Si ng ast human
donor C[&WW@SEQ&DN%ﬂfmg(F@Rdﬁand tﬂermmmgtvmreglm IISNdJe&fov@beLme 30 the
human subgroup sequence VK1 2-1-(1) L4 together with JKI. The JK1 sequence
is as 11 It will be appreciated that one or more amino acid substitutions may be made to the

CDRs provided by the present invention without significantly altering the ability of the
antibody to bind to IL-17A and IL-17F and to neutralise IL-17A and II-17F activity. The
30 effect of any amino acid substitutions on binding and neutralisation can be readily tested by

one skilled in the art, for example by using the methods described herein. Accordingly, the



follows: (W) FGQGIKVEI K. The WI notif is part of CDR-L3 and is not part of
framework 4 (H eter, PA, et at, 1982, J. Biol. Chem, 257, 1516-1522).
Also, in a CDR-grafted anti body of the present invention, the franmework
regi ons need not have exactly the sane sequence as those of the acceptor
anti body. For instance, unusual 5 residues may be changed to nore
frequently-occurring residues for that acceptor chain class or type.

Al ternatively, selected residues in the acceptor franmework regi ons nay be
changed mesentiaventineprovides aspthetiytcomphising et aueort GIRd seectechizors ARSI ti on

Such e adDAlo R SR AR ORL VRS Rt & sro B i R F it ohe Y

af fi ni t yNO#),tCIRRIGEGHBEQANMNMEnd UDRIL-Ot(SEQIDING: 6 iglvetidhi ong of @eietin@ifio i N 10 t he
acceptor_franework region ich may .need tao.be changed i et.forth in WO
91/ o9967”5"1‘1*"%[r‘|?ne G Ly §P@hﬁs}eébélb§§%@flé"ﬁ‘hﬁ?‘iﬁﬁ‘ S Bl RO he
present tenpprticed that fhe ldgthatoapbionoledithe ik 1ﬂ?3lf‘tae5an%ﬁe Efmmn 'VH3f seﬂuence
1-3 3-07.together,. with JH4, then the. accepfor mewor k_regi ons of the
heavy c ﬁé@“ﬂﬁc%ﬁ%?lf%‘é‘? H\eﬁtﬁ%ﬁ“{lﬁﬁ?{“‘gf}d}bw}@ to iyt ég&ﬁa:ﬁr‘l 04 donor

resi due mitrdlise [BABA apOHI-1 TI0fti9dy.(according to Kabat et al.,(supra)).
Accordingly, 15 provided is a CDR-grafted anti body, wherein at |east the

resi due at pasbid @ibodfnat, ah Astibeay ook erdemaivaniin dohgrikeatashdbm, i S a donor
resi due. . Pr efbgrgbl , %tg E -grafted anti bodl#arml ecul e according to
the pres&teil Hraataindoman ptiae heavy ghatp compyises brrpgiGPrakhergia thegamienesub- gr oup
VK1 S@quETDR -1 T #)ledsto 070 RAIRS br WinilBrigHd thelsB@RAQIHANOEEOEDINIGS are
transfer(élgg%l . L. on%% tohe_ CDRs are transferred. Accordingly, 20 provided is
a CDR- graf td et oGO arlmbiner srplpipte teprguearesiyerein SEer IBdOZndite  donor
f r ameworDRH-3 has aDRR® so%e(ﬁangﬂé%%gﬁ{iwﬁm%auéni&@gwm s@gmm@,@t. Iﬂ;o?y, i.e.
ed.

the anti body from which the weré originally deriv n one

enbodi nERPICLENRAY MG @ apFbody ef e present v Josiptss ek Weskaia, Wherdip chai n,

25 wher ghdélvdriagievBidafllren | ot - ' sequence
given in STE I Ifc) Nt('l)ggbJ &Iﬁgi? Shafd co{r%ﬁg%glt%ﬁigﬁgﬁbh%%ﬁnﬁ% %@gﬁicgﬁfi body of the
A °g

presént GlipRerthes %, 20%e A% or ABYeridentifierrsinmlaribyetolzer Seatdnee domai n of
t he heawyy&hatk i1s ’ Vi REES %l dgnL ity or

i e SR R S CPRR P EMERER 00 b By AP S8 HBE R Y © a
ant i bodysimiderigy to the sqgpense given VR (DN apldrd@3RHE-3Heawyleash®i%, 80Mher ei n t he

vari abl &n8d0a84,n,-@kot:RE e i r ; Wenge having at |east
70% 80% 90‘/@0 §5°o°olr&11@‘%’3{%&1}1&}%{?}%&gﬁ%@élﬁ?’?%%@ﬁ%e sequence given in
SEQ I D NGO 9. w[gentity". as hitd9B&:E£ ' : A 0f - t ent

i nvention corrpre?égs’_d% %i ght_mé[?g%%{,e%{e?teaggp?rﬂéﬁ@ rllggllt‘gltgg?‘}génﬁ&of the |ight
chai #9c sagrenewssthe prinoagdesiidieds iderticahbeBF@NIIB: N@rencs. ("Ginlarity' nasaneat her

enbodi Mgt &kl : L ivent i rj -a | ight chain,
wherein t hwgl’v_ar1 ‘%aglﬂgﬂ’%arlr@{pr?&t%? I#ﬁgﬁﬁhglﬁtﬂ%c%%%&)%g‘%g}% é%lg%zn@ea&hdgnce havi ng
at | eastredd%is densimilyr type tebwdehdird segudnoest Rer exenplenieecing menbd sabSiiGed D NO. 7.

I n one i ; antq of.. . present (i nventj conpri,ses a |ight
chai n, eg(g%‘?l@ Oelr\{g@}ei‘ ;E:E)qlég }élr(r)aafnr(lig g“s mﬁ i3 I]lele a%ts&gﬁg?% 0’&%& heges a
sequencendhaleibmbaratotlligdiet t670% 80% 90% 95% or 98% identity or simlaiity
tot sequence, gi yen. i EQ 1 D NG 7 . 1n one enbodi nent. an, anti body
of t %g present %}l%\yiéagdtn%ngﬁyr c%%lnp?l}%éggtogh%(moc?ﬁ@f; ﬁa REHETS ﬁgﬁﬁéha\‘)ﬁ‘}’i abl e
domai n of t he -hgéeyargihiab andidstidinesasinb hddsiesingbaege gladnini)d SEQ I D NO 9 and a
| i ght chain, wher %itn t tvartiﬁ@.?"e domai n of the light chain conprises the
sequence 15 gi V& T PRRRIEGE00 acids havipg acidis sife tllRh 0 di ment of t he

i nvention, theagatdghedyd gowpineSasind afl@ahtyingRMide salrdhand)ight chain, wherein
t he vari abl e domain 8f t he heavy chain g:onprises a sequence having at | east
60% i dent i t y " GYS!ERGAY sefqpinedaping agdyhivmesuighyesentangsde Cryimgy Besitid ¢ he

ygr i abl e)f@lgna@yr@n?fsnﬁimmy da8BE 1R Pul GOMRT (RRHUAHERAVRIIEB1PBYIAG, ALkl east 60%
identity or simlarity to
yA.M., ed., Oxford Un¥versity Press, New York, 1988; Biocomputing. Informatics and

Genome Projects, Smith, D.W., ed., Academic Press, New York, 1993; Computer Analysis of



20 the sequence given in SEQID NO 7. Preferably, the antibody conprises a
heavy chain, wherein the variable donmain of the heavy chain conprises a
sequence having at |least 70% 80% 90% 95%or 98% identity or simlarity
to the sequence given in SEQID NGO 9 and a |ight chain, wherein the

vari abl e domain of the light chain conprises a sequence having at |east
70% 80% 90% 95% or 98% identity or9similarity to the sequence given in
SEQ ID 25 NO 7. As descri bed herein above, the anti body nol ecul e of
the presdstencaPeis Pahlihifiechdt.i and GiifferkpCeteds. dhwnedyessoierclerssyhavi ng f ul |

ant - body i AR PR ol b AR b B e B 3T IRET Ly

f ragment Sequdrge ﬁmalwas Piimet, Sribsitve, M freiddevereig,dc tedo el Sidvikton Proesy, Nesy 1 equi r ed.

For exarr?j) gtgtﬂ constant region domai ns may be human 1gA, 1gD, 1gE, 1gGor

| gM dormi ns” "Tn"particul ar, human | gG const ant regi on domai ns nmay be used,
especigl 'y of ol SOt S ant i body nolecule is

i nt ended for I;[i rlééﬁg P%&%%tes %{lﬁ% 3§ Y &ye T?]n %0 ?I%nsf‘%/oﬁ%‘tgﬁ 5

requi r edwhesdin é’xenfatmhleﬂgmam gf3Be Hpd ch:gﬁ)domgmeyﬂeee G:‘m}ts Yokereis dc safencd dfe

ant i body ded for thera eutic se |body

o't ect of CORLAM fubd bR ERARY ge it BER B o ERD R SEDOR G 00

acti vi t yCDRD#2 lex ainfpdse60% @entitglog sitlilastyi to thshie@lentdgivadn iSEQ IBINQGSShioon 241
has been ed to L ine.as descrjbed in Angal. etal | ecul_ar

| nrunol o%@ﬁﬁ%g@%at I%P%(%’ idonty of HFHLY 1) eﬁgwngq:%ﬁni ‘Eﬁlp‘grlw‘l(ﬁwﬁef[’er red is
the | Wammﬁsérﬂjﬂdlr@mhmnﬁmp loF thie Pebsdrfd idvibh ForCldaibeSes a light chainnwﬁé}eme nbodi ment
t he anti bod Egadg}/ chaj n co ri ses a CHl dommain and, the anti body |ight

chai n cotﬁf‘)?’%/rﬁ‘ e Meﬁ @ialnrf@PlpEé‘iﬁﬁ}ge‘prﬁéWm ti‘ﬁse&ui‘ﬂ’rc‘éf’%r r ed

enbodi rre@DRLhelaaaﬁlhéwm%mm I9d%d9$:% o£ bw, mffeﬁﬁ@rar sinnwﬁmtb% sefueBed @M al i sing
antlbodyg% pecificity f (l]JmanILlFln whi ch the
15 heavy™ spg)ﬁth?Eﬁl%Wa%JPrﬁ’r §%/é>s90t/h§5%lﬂ%§ﬁA’P@@&%%ﬁﬁéﬂ%ﬂ%gl on in

whi ch t hge %ﬁéd&@ gﬁften npemg P NFE4dadaTIees h§ym&as$ wmo%{ 9, 5oNEr as
described in ., .supra. Accordi nglé% e present invention
[

pr ovi ‘Pes’ %ﬁldﬁ?ﬂwBbﬂ\}“lﬁﬁ*ﬁy\ﬁ%Fbéﬁe%ﬁ@:er%Wyn eh fpri ses or consists of the
sequence given in SEQ ID I n one_enbodi nent of the invention, the
anti body conpf Paeeubp H“é%@eélﬁ%&‘?wyp@mde&bﬁt@mfﬁ%t IREARGYN BIRARGRoElSHPr | ses a
sequencexiiBydyng at |east 60%identity or simlarity to the sequence given
in SEQ ID NGO 15. Preferably, the antibody conprises a heavy chain, wherein
the heavy chahBnCO@MRIIIBES tR 2BEEHAS RES i By RS ﬁ&sehﬁﬁsénuz&é:a $004ric90% 95% or
8%|dent|£}%1 or simlarity to the sequence given in SEQ ID NO 15.

I n one Yment an anti body nol ecul e according to the present invention
25 coppri ses a | i ght chalri conprising the sequence given in SEQ ID NO 11.

In orfd embodi"HBHt TRtodiment figrankadyarovided by s 1{569(5‘9t igeimPR seLRRgrd8e chai n,

wher ei n dnfiBodyi igétbotd\@inibreRERhE 5§80 of BRUEIICE pitdMcNth HQ SRS BR% ident ity
or simlarity to the sequence given in SEQ E) NO 11. Preferably, t he

ant i body"SebRBFinsBe tegm| ¢ ﬁrgiéﬁtff‘éi aﬁﬂb%ﬁé@(&mlet rﬁerls it anghedsimelet | ses a
sequenc ey 0 h%&vy' Ra”k hﬁl@c%‘hmﬁ Qc/ﬁtaigé)d?e O?MQCD@@ O(fhbﬂ@lé i Jesf‘?éd %9@ or

simlarity to th esequenc iven in
embodi meRtrefdifpe fion wwtepwaeegmnnamnwl arﬁlbm)@mﬂteﬁe heavy

chai msCoaRMH 1REsy é?{d/o@‘ﬂgﬁt' chhid v%abﬁél%gﬁﬁ%ﬁﬁ;@%rk%f‘éﬁ@cde gﬁ%bh@sgg > and the

l'i ght chain corprises or consists e sequence ni D NO 11. In

one enbddiRAptkAYY. BT angren.isemY aughen e, |I‘Ibmu7 B@@nqhmlseis 18, 36539, R8I n and a

l'i ght In one embodiment rather than the entire CDR being transferred, only one or more of the
specificity determining residues from any one of the CDRs described herein above are
transferred to the human antibody framework (see for example, Kashmiri ez al., 2005,

30 Methods, 36, 25-34). In one embodiment only the specificity determining residues from one

or more of the CDRs described herein above are transferred to the human antibody



5 chain, wherein the heavy chain conprises a sequence having at | east 60%
identity or simlarity to the sequence given in SEQ ID NGO 15 and the |ight
chain conprises a sequence having at |east 60%identity or simlarity to
the sequence given in SEQID NO 11. Preferably, the antibody conprises a
heavy chain, wherein the heavy chain conprises a sequence having at | east
70% 80% 90% 95% or 98% identity orlUsimilarity to the sequence 10 given
in SEQID NO 15 and a light chain, wherein the |ight chain conprises a
sequencé&%%WWﬁg]aﬁﬂ@@§§ﬁm?®%WnB®@ﬁﬂ@@wﬁﬁQEW@@ﬁﬂgsmgmﬂéﬁmﬁ%WnswmsﬁnlIarlty
to the SEAUPRS Bedlidhelch Bt LR iArdded 1o the nﬁhmlb%p%ggg oy the present

invention is a specific region or epitope o man and/ or a specific

regi on or eph@%ﬁ i pi t ope of
human 15 IL Ehﬁé?gg e&hm§ﬂﬁgﬁﬂg@&%€%%§9%& an a§@~ %r§V|ded by the
present dcprpémitviudable iegiop Srmewonkapquenceanayi ltﬂadyd baynmm&mhg) thén eladségw;ofc hai n
Sequenc ethgh_&o ﬁg@g%&w Wh?c)n tﬁ@ébﬁg mte%n edgmcl ﬁ!ﬁg'ﬁlg)ugéa ur%g % an%i;&&n SEQ I D

NO 7). icC region or epl ope 0 | ypepti de
and the‘%mwmmwknghegﬂhn&mmheﬁwﬂﬁnégUMEdmﬁmbmwammﬂh@maEwmmﬁmﬁmmmndﬁland t he
speci fig r 0 i tope of odi ner _can be
hent | 1 18n % Sy Do PR B i MR SRR R R B | n
conbi natdfoie Glﬁ)Rhora;pgmfﬁm@ deferthiningandidues désesbqdrabuied ethuly yprdvided i esent

nventi on, t hods i.nc e screen t.ides of varyin
| et hs SHAPTRA GRS DRt AR ossth e daritae PHBBATRBONY of ¢ he
presdot Humaentdepidr fihéwdrh ecgtomd bh@ndn-funggransr ¢HRE, can specifically bind to
the anti body containing the sequence of the epitope recognised by the
anti body. The&xkihpleR& Hlhap Gptnedretks Mhjchlagn PE ﬁlﬁﬂ greifle pyedéh ivieatdnl aye ROLDY

L M AT AR P R,

anal ysi s»gﬁw eanichedd EXATRESy chmhmeﬁﬁ bO 68 Bt tﬁ@ﬂglﬁ@hdi@m@di m@dnm n]E i f é t hﬁ
epi t ope an resent . i nventian ce.identified, the

epi t opi @“ﬁ%@gﬁﬁ%‘tbe\}dﬁ?’% g‘?tﬂﬁlﬁ’ﬁﬁ yafﬁ‘ﬁ g hedieht ety EEEREVEIRERE ON can be

used,15i fgcEmmNd séﬁii ced Snagbe uBAL HRELHe hRildle thhﬂ@ nv@géihﬁd-%dg%m%ukﬁ al i sing

ant i bodi es mhlc bi nd t he sane epi t ope. Anti bodi es which

cross- bl ock theCHRErfes astibedy of ths meveyt 15\6@69’&“?‘@%@’“’?%“&%@&@* i nvention,

in partidbihale n@dhedMatiBodid cPPIYekisEPorh 'il% s'&ﬁ@‘éﬁ(tx&ﬁ?'aﬁli S8FYeRER.0HY (SEQ ID

NG 9) and the light chain sequence gL7 SES (ébe simlarly

usefill ‘i"ﬁlpﬁéﬁﬁoﬁé’loi“%ei hging havimgalrapgy drk regyoms derived ﬁow dlﬁf@@@tr PiRYl y, the

present invention_ al so provides a neutralising 5 antibody which binds human
| L-17A and hih ﬁlefezreiﬁrﬂmewkdﬁgle? &s shareakdaind th %Rrega apipdsRe of the

ant i bodigspdeatiidedn aRMeed Qo WiBRnlak s ArodH 1Bl scllbABM -3 B=gk 5y And/ or human

| L-17A/ F heterodiner and/or_ is cross-blocked from binding 1L-17A and/ or

| L- 17F &l B rinsesdiogly prexided ke msobsdlising CIPY-2zatied gpidbody C@‘ﬁb‘%@%ﬁqaﬁodl es. In
one enbagis mhmmo@@mwepagme%ag%hgﬁ ﬁmw%mﬁgﬁamﬁ@e@?oﬁ%am I body

descri bed herein above. |In another enbodi nent the cross ocki ng

neutralﬂ%WWgS@%Em@@G¥WB%hH%3ﬂBt@ﬁﬂﬁﬁM@béﬂ4mﬁh@ﬁﬂb@WGGf@ﬂﬁﬂdf@ns@NerIaps
wi th thepeRld PPELPRVEBARY AR @t rhod D?%ﬁa{ﬁplt?a%bd}gm Prsh0 Yot bl ot her

enbodi ment the cross-bl ocki ng neutra Ising antl IS as of the
i nverddi dcrﬁlm@skihﬁi&VbﬁCtht@qlhé9&la€eﬁéﬁn §9p®ixs an antibody of the pr esent
invention or an epitope that borders and/or overlaps with said epitope.
15Cr oss- bl ocKihagrezamtef loicwsricaaion frithidight thagdofifhé AHRagyltslrntibislyef thet hod i n

the art 1 I bi ndi ng of
t he crosprésgllrl Eﬁﬁ%}l%rﬁi |ﬁjﬁ§}0%gth%%%gﬁk% n(ﬁ@ei%b% KE f%g%% th]?il'—ﬁ“gr events

t he bi nctpgf@leomtadKénf\pm@l%m prbhéectmﬁemuttalnsmgﬁﬂﬂ-gmﬂod antibody scrsiaingl N one
enbodi h 0 e eutr | i,.s g andi body, whi ch |nd to human
20 1L 1At dth kB PR EPERR I B sBh R0 IR W SHVEFER boay
mhoséOhdh@/IytmdmamhgquumsVﬁQiez ‘&Qlﬁ)ll@lftﬁ@aﬂg}lrl@zﬂﬂﬂﬁ@ Mhe N SquandisBose | i ght
chain conprises the sequence gL7 (SEQ ID NO 7) to human I L-17A and to human
IL-17F. In one enbodi ment the cross- bl ocking anti bodi es provided by the
present invention inhibit the binding of an antibody conprising the heavy
chai n sequence gH9 (SEQ ID NO 9) and the |ight chain sequence gL7 25 (SEQ
ID NO7) to IL-17A by greater than 80% preferably by greater than 85%
nore preferably by greater than 90% even nore preferably by greater than
95% and to IL-17F by greater than 80% 'preferably by greater than 85% nore
preferably by greater than 90% even nore preferably by greater than 95%

I n one enbodi nent there is provided a neutralising anti body which binds to
human 30 IL-17A and human | L-17F, which cross-blocks the binding of an

anti body whose heavy chain conprises the sequence gl-19 (SEQ ID NG 9) and




16 gL7 (SEQ ID NGO ?) to human IL-17A and to human |L-17F and to human

| L-17A/F heterodiner. In one enbodi nent the cross-bl ocking anti bodi es

provi ded by the present invention inhibit the binding of an anti body
conprising the heavy chain sequence gH9 (SEQ ID NO 9) and the Iight chain
sequence gL7 (SEQ ID NO ?) to IL-17A by greater than 80% 5 preferably by
greater than 85% nore preferably byldreater than 90% even nore preferably
by greater than 95%and to IL-17F by greater than 80% preferably by

gr eat er o3 GBHIFGREECYE: ebheny  msyif g nagitof COBbh agOsgotavig®inor e pref erabl y
by or ealiaclban @R4APA. L0 bok] Mifoehah 0819 1d bl 17F by greater than
80% preferably by greater than 85% nore preferably by greater than 90%
even nore pr rahl \ %t : : L ent: is

o ovi ded & nau T E ) B B e B kA e

| L- 17F, ngiHiaxh exacdy e pipesequense atihasi of gheofcceptor antitiodpdionindasehaawy! chai n

he. shanore ais M QR Rt OOl R g BT o

| L- 17A/ Pr tyee-eAbethatively, $alected ecsedviboli the adceptiefranassk trigmokinag bachanpaidi es

provi de LN i L, nhi bi_t the.15.b'ngin of. an, anti body
conpri s g?]{gm% t?}gs? ?1031rae§ %(8; %%élhre] ¥és%£ag|18 go%(r:1 d agﬁlﬂlg SEEHRGSHER Néh@ © Ug 8“‘1"1%’33’ (%%§ht chain
sequenc &eghmafiSEQ.) DOBN@)ref 382] 1231324).08udhlchdnfes diouldlbe kédy/th tHeymiginaat er t han

80% pr rably b reater. t 5% re prefera greater than 90%
even rmrggeC%sbSrag? térl 4 IV% tﬁ afﬁ?‘@’a‘fr}zﬁe (?%ﬁamg%@?yﬁé%’b"?‘??ﬁ %Ogéﬁ?%}“gglqs’ﬁmﬁf‘dai tion,

neut i@l itsiangepamtiiabedbhkyegdaaordingaf necihb Be ampeeattis of fdrindn 200 ON0eI7, on may be
cross-bl ocked from binding to human IL-17A and human |L-17F by an anti body

conpri si ng t Refduayyn £0BRAersiguatibelyghifeduGEED thdhdMenSGhvandntihgel | ght chain

sequenc 7 {SEQ .1 D NO.?). Al rovi ded .t efore i, neut r.al i si ng

anti bod}°3 ]éfé%"g"m @“rc?)_ﬂb“i) gt AR L2 07k RRGPE S T/l T B 7 which is
cross-b hmhteﬁﬁﬁlﬁmm Ird@hbnl@ of thy maarylchaiialérgp:rzm, i(inLHdﬂﬂﬁoh tor N%Egr bibregdbnﬁflt : boﬁy
conpri si t eavy, chain seguenc Fl 9. 25 | D, NO and the_ |ight
chai n sg%%n%iows%‘%ar foe pspiion 5?%(%8?%"1%{9&5?%%?51&1-{%1'3 e it Hdnel g

ant i bddpesided tvd OBH-dayfiell Rhsboas Peicdreif bt Tehi@ tHeRv@iie2OfbsRIog ol pRiHRIvEEshIS r oM

bi ndi ng .t o hupan I L-17A and, human |L-17F by an antibody conprising the
heavy cAYPHROEHGREY G 7oEBOI 59$-9) and the Iight chain sequence gL7

(SEQ I D NO?érg%[ r eat than 80% preferably by greater than 85% nore
preferably by @%f’é?a?hgﬁgl any %F‘é‘?i)‘?’%‘?rgi‘/’&g? ﬁl‘?@cﬁsw ettt t han
95%  lthe acceptor lightamhei hed the FbasH fBNirodeK e sémeiteoVi-dgd 4aohieist wahi si ng

whi ch binds to human IL-17A and to human IL-17F which is

anti bod ecul

Cr oss- b?/%g%ﬂ‘ T ORPIEHEN A grerimaiRT e o PR AbrCRB AR Uepsfamed. dvaondinglyy o/ F

het er@dpr@idedys DODRMARAAMIAYNDeSiNEhY B dT8RVie GRAFRr3 RAeAsS&rgHY (SEQ I D
NGO 9) and the |ight chain sequence gL7 (SEQID NGO 7). In one 5 enbodi nent
the neut'’P2F"e¥ng anti bodi es provided by this aspect of the invention are
inhibited frgmbindjng to humap IL-17A and, human | L-17F and human |L-17A/F
het er odi mer BYHAS ?ﬁSWl o Shefpnprantihedy, e dheantbediglin edigilee (SEQ | D
NO 9) anohRskeerd b@dibalGtieiieasequence gL7 (SEQ ID NO 7) by greater than 80%
preferably by greater than 85% nore preferably by greater than 90% even

nore pref er ahl ohelRinbediBRAE i §i11iBBAPH e %z_@éﬂnsﬂva{tw lcshaprideb g neh9glcBaihs a

neut%él :%gl ng antipody nol ecul e which binds to human IL- 17A and to human

| L-1 PrEp the vrpagledopppat 8 ferbrsteinRompgiserihatearqoce gixenin FiEA |1 L- 17F or
human | Nolg @feyby an anti body conprising the heavy chain sequence gH9 (SEQ
ID NO9) and the |ight chain sequence gL7 (SEQ ID NO 7). In one enbodi nent
the neutral i i AGBNMIRRGHES, aﬁraﬁ%da%fméf&é&bﬁ iRRAESGT ¢ prirs&‘aﬂﬂe@Vﬁmain?n are
inhibited frombinding to human IL- 15 17A or human | L-17F or "human

| L- 17A/ Bherginghe &mabls&gwawﬁﬁﬁ hepvipchatnecompaivss acteanosayingfit teagfid%q( SEQ | D

NO 9) apdyfifier ihftieyab AlReARAUERES: iglsﬁq(e LD NS dm D GRS i ten 80%
pr ef er abl y greater than 85% nore preferably by greater than 90% even
mor e3¢r ef ‘gﬁ alsisgnt yvegfraeaomprisdi amensoghaheheminithoodyiablo Kewadnof gfe lamy aspect of
the present invention preferably has a high 20 binding affinity, preferably
nanonol ar, even nore preferably piconmolar. It will be



appreciated that the binding affinity of an anti body according to the
present invention for human IL-17A may be different fromthe binding
affinity of the same anti body for human IL-17F and/or the IL- I7AF

het erodirner. In one exanple the antibody nol ecul e of the present invention
has an affinity for IL-17A that is greater than its affinity for 1L-17F. In
one 25 exanpl e the antibody mol ecul e I8f the present invention has an
affinity for IL-17A which is at |east 10 fold greater than its binding

af fi ni t yPhpigcopprisey sequancshavieg alnpask’ Pae0dn PP ol 0 woPEe ideatiyfort he present

i nvent i afnita®y Anhéddshdich ¥ivePn o fiyRoMi ch is at least 50 fold greater '
than its bi nd¥ng affinity for 1L-17F. I n one exanple the anti body nol ecul e
of the prese VA Tohel] "Nl - J 1 t+ | east 100
fold greater ml%%%n’_i tginge?lﬁigiﬁﬁ“@%? ??‘ﬁf‘??ﬁeﬁ%}ftﬁ%’f’ﬁtkﬂﬁéﬁgﬁs %ﬁﬁgiﬁ%hg’%nm e the
ant i bodyWhestiethgvarigfe @qweanp@@g@hght chae punRsisehils seaventefeiven itySEQIDNO:T7F t hat
i's gr gatgf 7yt han its affinity for IL-17A. I n one exanple the anti body

nol ecul e”of the present invention has an affinity for IL-17A that is the
same as its Y : -1 7E . k .ol ecul e
of the pres e?ﬁ &}Onm\?g%?F%mhlgéa]naég?idgr?g%%ﬁ %%?ﬁﬁ%%%&?%ﬁ g%lgo
nanonol a¥hegdit thaivesgjabledontdin afzke lighy crie caxeiss esqhecahtiingpdyeastsl0deul e of the
present ;j i £ af fddH - ] i conol ar
affini tjh‘?}gw&%ﬁﬁﬁoﬁhé&%g%eﬁ%%F%Bt%ﬂea gj(npbgf)dﬂﬁ LDrr}%gigléﬁﬁgmgfﬂ%t he present

i nvent i ontibraly o theamermlimrentdif ¢omiprigesfadighbdtaim, SrhkleinlifédvanticldomtifFaf then one

exanmple t] I t ept,, 1 Hyention S,a.piconol ar

af f irrﬁiot yﬁélgorh O%O%Bﬂ{ﬁsgﬂg%ﬁéﬁﬁ?{n%?ﬂgagrﬁ%’ Q(H”’eibef%l/ r19 E%lg%%b?fdy nol ecul e
of the prmikeny toithyeqtimon givasineSHY) MINGy7.af finity for |1L-17A of better than

| OnhM i n one enbodi ment the antibody nol ecul e of the present invention has
a bi ndi ng af fi erietegnbodiment arlanfibody dfelhd mesehhianerfiod cpibrisena berey elmddadi nent t he
anti bod . TR I f th resent, i.nvention.has a bindin inity for
" A oy e et R Sl R0 e EB Ry S coule of

t he preS¥mP andiy &plitichainalserein Biendiifide dfhdimbf fae light chhin TdAmddes Hetst@ienddhan
20pM15| '%9?1lﬁﬁaigk5@'?t the anti body of the present invention has an

af finit or = of " 16pM Preferably the anti body nol ecul e of the

present invention h a..bi ndi affinity f L- 15 17F of better than 1
B T one: Shsitheh SRpRum R YRR B WernBhodsmp e blrtv sihatd an
af fi ni t ylightothainl whétEinahe Wxetable dombianf fhertvhvyl dhainemeribediseqiehcettaeingat i body of

t he present . Jd.npvention .has . ffinity for .11-17 1. nM,
Pr ef gr ag%ﬁgqq@l é’lﬁtﬁt?'ﬁbw?lgﬁ}%z% eée%ﬁ‘en%/an%veﬁr%EE??t[Elﬁé@r?PagW YRE®le b ndi ng
af fini g yiofnailh dfhililf:ﬂpg’hfcl’:mi mhqdismse@tienb@hztva{g_ dtfftﬁﬁt domwtqtﬂmg;cmﬁﬂeﬂtpaﬁit me Pt t he
ant i mol ecul e, of . r n venti on has a . bindin fini or
L 17 ﬁ%%ﬂlé‘%ﬂ&%%%ﬁ?mﬁﬁ?w@ﬁtslﬁaﬁ?f%gfeﬁﬁrafmwyc?ﬂ@@éﬁa PHBIEhe ant body
mol ecul evifeid the vprigdedimdinvent hany biasn sorlridi Heqaddck Ridiyg &t 0asl 1037 A F
het er odi _ner ﬁ"f ?ﬁte{) &t#en-150 'pl\?ﬁ I n one enbodinent the ant i(body rm! ecul e
of the &55/%8 1o 90 8ht§76 i REY o siBiidig therseaes 2 arin SEQUPAY :9%&d ér odi ner  of
116pM fight chain, whdareinqwza@m@@bﬂ@iﬂtofEH&QigﬁﬂéﬂaManm@éﬁcswi@E&J r%a%g%tafr es teﬂt

0 etter an

i nventiqn has inding 25 affinity for cynonolgus IL-1

2nM I n ‘é?ﬁ%%e/ﬁggg Pr&%’t g%"ﬁ@f%ﬁ%i‘q%w OFBNEETiTyEo H1e semengs EE@nip SEQMEnt i on has a
bi ndizag }bFfi nity for cynonolgus IL-17F of 1.03nM It will be
appreciated that the affinity of antibodies provided by the present

i nvention manskiescabiEreetn u&@ghaammay hRRlcBIeR IRtk QWBntidh Liie art. The
present invention therefore also relates to variants of the anti body

mol ecul €8BS o HEe aHtbofypalvesle Ravigmhivdiensavieeasy agdighiphevogaai fini ty for
I'L-17A andh@ht thdreds/fich SUE BodAh bAMody E3NVRE ' of affinity
mat ur at i o%f;pr otocol s includi ng mut a%liE ?ghgga%??%é%dgeﬁgﬁﬁp Mol .

Bi ol ., % )iy goetulizemenyos), chain shuffling (Marks et at,

Bi o/ Technol ogy, 10, 779-783, 1992), use of imtator strains of E. coil (Low
et al’0, J. e csignt regipg gomaisgo3ee antibodBinoldona of fhgfofdse dnveméan 8n et al .,

" o ek B g (550 Ry g B R SRI R R R 7

391, 288-291, 1998).




5 Vaughan et al. (supra) discusses these nethods of affinity maturation. In
one enbodi nent the antibody nol ecul es of the present invention neutralise

I L-17A and | L-17F activity, for exanple in the in vitro assays described in
t he Exanples. In one enbodi ment the present invention provides a
neutralising antibody having specificity for human IL-17A and |L-17F which
is capable of inhibiting the activity3of 0.8nM human IL- 10 17A by 50% at a
concentration of |less than 5nM and the activity of 4.2nMIL-17F by 50% at a
concent rap#Ealsfthy effstor Raations tichanay benbquidied oFgr cxample; thy cdnefenigregiemsur ed on

embodi ot L e E SR RO B4 380 B B o, A RRENR BRbiateg D, 500s 1 <

| ess t haxngamitreglon domeine Moy di meadf esphrdallyar derGabidizGSfisayies bbdythahi ch

inhibits Jl-17F by, 50% i s.4ess than 11nM .1 n..one 15 enbodi nent the human

|7 Sabbgh Bl TS Hehed PRt e 1B L e TR e 1¢- 174 and

1L- 17F. réquiretheAberbmoielyelyG2tane Ig@bisotapdsshaydeandd winshyihd stibodumelosded or ful ly

human ant. b . .1f desired an antihody for use jin th resent

vent  oHeRB Y hasner RS SSRERG ST Mo Bbt 57 SabRetRCE Tt Wit be

appr eci atgsly bloalting f161PAdiORY. OFor¥RABSIE I QAR 6001 nSfthahSdehiae & R&tieh f ect or
two or nore such nolecules so linked as to forma single noiety

nol ecul e

t hat car%%a%hef«‘%h@@&edtta piokige andsseds asAngel et Mobecalsr TnmyaaiRgyo 993 \Wher e i t

i s desi nediy eonhisahsy wusaNt bhasMady Aermed islhdiged cBﬁ’s_tﬁ:@d@‘rMiﬁ%lﬁérii ecul e,
this_may be prepared by standard chem cal or reconbi nant DNA procedures in
whi ch0t RS gkiekody fragment is Iinked either directly or via a coupling
agent to the effector nolecule. Techniques for conjugati ng such effector 25
nol ecul es t o'uPieicpBafiagnHbeartdody hesgyabaimeanmsisay & C{‘Ié%@palméml teromet al .,

Cont r Ol lagehhddy tighidhih \Eirised BT Ebmai RAR R AP O 1adlbga, €S-, 1987, pp.. 623-53;
Thorpe et al., 1982 , Inmmunol. Rev., 62:119-58 and Dubowchi k et al., 1999,
Phar macol ogy nadshefbhed @RBih &S theBRtib&ifphddded Bakd hiEdthihvGiigRtGAl procedures
i ncl ude, for, _exa?rpl e, those d_es_crilbeg in V\D@g/ 0%231, ‘\7\0 _92/83_‘2583, WO

89/ 00195 gsigg Aeybed s haiineg snoo S0 Hghumay el Maaridhaman TeddF & wiieh &kf ect or 30
ol a8l @iehs RailcBsBinre@lonR le | ' ing
r econbi ngn?{ DaNlAcproceldegrmel_s,glln g%@g%ﬁ%ﬁg?ga%i ﬁﬁlg%ﬁtirggﬁn ﬁﬁmgyﬁ%g and
EP03927#8sitionpgyt! has beenphstipbedhsafplinstos dessgbelin Amealse! akedpire recerdingbl udes,

for e?(artm:! ﬁese%hbéﬂﬁ&ﬂ;x%@iﬁib&earﬁgﬁg&ﬁr inqrhﬁ'bgﬁ eljéf%%( Biin Q‘JH@JI’%QSI c%%l)tllSYS‘csatft{ 1ve
proteins, for exanple enzymes, other antibody or antibody fragnents,

synt het itk Sfiuaneg gived iIDPEQJBUNO 1dg pol ymers, nucl ei ¢ acids and fragnments
thereof e.g. DNA, RNA and fragnments thereof, radionuclides, particularly
radi oi odi de, It aicetbedimspied thempendiontthelantibody emmigeropieary clags wherdinr epor t er
gr 0UPS SMORaRSctlalr &@ﬁg&qtse@gﬁpééx&agg%laneaﬁga@gg&% Wi ¢ detected by

NMR or ESR spectrosc By. es o ecror ol ecul es may i ncl ude
cyt ot oxispaente gyande oRdDaYen b s Picfrsihigitepnéihgd yangerpriseshadiearischeiet whereint al t o
(e.g. Kigd | -apl | t adol },ast.at,i.ns...

epot hi | one@vggglﬁ%@%&rﬁ,Sg%b%}#]ag?%oa?%g# ﬁg%b%%mggé’ ?ﬁtrggf/“zlg%tw

hal i chomdpimnigtityrto HiedequenceldvaneniSEQIBXNOAS, taxol, cytochal asin B,

gram cidin D, ethidiumbrom de, enetine, mtonycin, etoposide, tenoposide,
vi ncri sti ne, vénsisingedimeet ancatibérdyoheiscudioacorndiviadd the poaartdrvgbiiai n, di hydr oxy
ant hraci .One . 4 1 N, i cin D, 1-

Gony s ot SEP LS8 gl At BORbARE, nlboe BN BELBAILA ne. 11 docai ne.
propranol ol , y QS0 thereof . 15FEf fector
mol ecul es al sfg&lgr%% E@@é ﬁtlbdt}ttﬁ%{ra‘é&ﬂ%b’qﬁ? %1?@8%39{[381{@?%%[% Irlé}t glgaélf’ it 151'501“(t”“.‘g.

met hot r dight @ain@omprisza p sapendeiaying at laas gOPandansty winataaily wahe &qfidnuer our aci |

decar bazy} [ agents . (e.g. frechl oretham ne, thioe :

ehi or amgein B T 9 BBERLE plctoodl R BN P BFion ko BERE ion

cycl ot hebphaompléses beeguécahavinl brlerDTEA BV POY%Ss2 1% pt 022G tdatiR,orm t omycin C,
and ¢js-di.chl orodi am ne pl ati (,DDP) cisplatin), 20 anthracyclines
(e. g?bdﬁiﬁl}gamt(?ﬁﬁe Sfﬂ‘%??’ﬁ%&f’?”ﬂm%gb L-and doxorubicin), antibiotics (e.g.
dactinomycin (fonnerly actinomycin), bleonycin, mthranycin, anthranycin
(AMC), calicheam eins or duocannycins), and anti-mtotic agents (e.g.
vincristine and vi nbl astine). O her effector nol ecules may include

chel at ed radi onuclides such as "In and 9Y, Lul77, Bisnuth213,
Califom unR52, Iridiunml92 and Tungst ent 85/ Rheni uml55; or drugs such as




25 but not Iimted to, alkyl phosphocholines, topoisonerase | inhibitors,

t axoi ds and suram n. O her effector nolecul es include proteins,

pepti des and enzynmes. Enzynmes of interest include, but are not limted to,
proteol ytic enzynes, hydrol ases, |yases, isonerases, transferases.
Proteins, polypeptides and peptides of interest include, but are not
limted to, imunoglobulins, toxins sidch as abrin, dein A pseudononas
exotoxin, or diphtheria toxin, a 30 protein such as insulin, tunour

necrosi s fact®pne embiodingant &e oresent Bwviemtcarpieriday an aeibpdy gr\mlwi/blhthbaeaxofr, pl at el et
derived gr; Smi_n t , otic agent
o an arty Tenap g P bondls b BB AU AP SPOINT B p B RER "

bi ol ogi Gainpriwpom1stmxﬂﬂfelsa[ueswgnven2ﬂSEQ 1B W@riphoki ne, interl eukin-1
(IL-1), interleukin-2 (I1L-2), interleukin-6 (lIL-6), granul ocyte macrophage
col ony st i nmullmtiagmifodintant of{EBMNGSEDY, the amﬂolodjcwmpr&ed Oy s thatrudraita liplt f act or

GCSF erv fact NGF or__at her facto d
|(rnmmog OBU i n%m%qﬁ yChfl ?ecélinglrl ersrﬁlsg%‘ﬁf“éashagﬁ'ﬁvﬁ oot g(gb/é l(geﬁg'cT'abl e
subst ancésilardgfothe fegnenex givipd & S5Q B Nicataslitse lighx sl @enppikesdedegadnabl e

subst an es. | n arigus enz rost hetic gr fluqrescent

mat eri al eﬁgggéﬁ‘ien toérglfrﬁ?égty tBl%%ﬁ%&%@gmlnmﬂ %blsj r adi oacti ve

nucl i deg’ﬁefbl@,ﬁiyt ﬂéw.@lantﬂjmybdmlgm@ei Adasy Chedli, vlReein meﬂ@cﬁﬂyfoﬁﬁﬁlc@g@&&b an . S
t onogr ap nony adi e,.parana net al ee generally U
Pat ent XQ@Z"%‘“@@E B 82’9@] 900/%3 ek %é’g&’da tibeotsERAigatodhe 18Uese i bodi es
for use @sndh angstN@ssm&aﬁgi@b@uewr@@memghmgmf&%ﬁﬁge@% edd@ peroxi dase,
al kal i n% hosphat ase a- gal act osi dase, or_ acet ol i nesterase; suitable

pr ost hetBEng e ifé@%icﬁ%e‘?o“ée ?%Pé%"@|1¢Pnf1%m1d}lwlﬂaﬁﬁoﬁb%ieﬂwcwww e
f1 uor escamg ipvetoeri. al s i nclude unbel I'iferone, fluorescein, fluorescein
i sot hi ocyanate, rhodam ne, dichlorotriazinylamne fluorescein, dansyl

chlori de and AMwyEeRIMALYFicHestitit@RER Mgpee&m nmb%peakﬁmhmtm | um nol ;
sui tabl e ?/laol um nescent materials inclu erase, luciferin, and 15

aequor i FYanSPREciie 58108 oF eriepmRitTRan Hud Th ﬁ@@rﬂﬁmc@eéegmm epitope of hugan and

99Tc.15  IL-17ANMhARQRE wIRAEIBhBAL) &n ﬁ&tfb%@} ﬁ{mﬁait?ﬁ nlf‘reééﬁﬁéniféﬁﬁ&?%e the
hal f-1ife of the antibody in vivo, and/or reducé€ ininunogenici’ty of the

ant i bodyPicRlEL# ashbedy cemprimnedhs ey gha@fse@mm@ﬂﬁﬁ%éa@ IRNQY3 angforde t hel i al

barrier ot dthe gc@&;@@g}@y@th@fb sahpl es of suitable effector nolecules of
this type includé polyners, al bunmin, al bum n binding proteins or albumn 20

bi ndi ng COW%B%C&H%@% Eﬁ%@oﬂﬁé&&hmﬂ 1172, M@éﬁﬁé&%ﬁﬂe spABGE Goghde

effector nolecule is a ¥ it may, in general, be a synthetic or a
b

nat ur al 1% SRJERE P thpBump I hf@ﬁptlé&wmpaﬁﬁwmoaﬁamnyp ket hamsndl st r ai ght
or bngnghagr ﬁéﬂ@b&naq%ax 8b lsxﬁtﬁﬁ@ by o) éﬁﬂhﬁi@f}%&oﬁ@ﬁ gﬂﬁnggﬂétﬂda@ﬁ%*&l{r{ HO& po! ymer

or a branched or unbranched pol ysacchari hono- or hetero-
pol ysac cRapigion @@Fﬁawnwﬁthqar@b@di@rmv@qdb}ytthetmgmtsnww Regmmes gfr esent  on

the abmé@anﬁamcgmd%x&ééﬁ%g fioEp(RR % gﬁpﬁ?égfé&%ﬁ H ILIPYEs rl&%’lﬂrl%ﬂfo met hyl

or nethoxy groups. synt etic mer s i ncl ude
option alulf}ﬂﬁt%’d@ Srejaniiods Oﬁfﬂﬂ? aﬁegﬁlﬂt Inmntlbn afrﬂb treschmeiest fnagwm/tb@tcmy $};®még¢11]/c ol),

pol y(pr Cﬂ?&ﬁ't@ %(a%'):%xﬂﬁbl?{ c%%?fﬁle)e%]]? ge%r V&E'bggl% 5% ?Ofl’he gspecially
optionally su stltu ene
met h@rypd prteiﬂhylla:eh@ngGi %}ﬂlﬁlﬁh@éy mvf@t pivfeslyMMgﬁbén of MR appropriate [1.-17

polypeptide. Peptides that bind the antibody can be identified by, for example, mass

spectrometric analysis, In another example, NMR spectroscopy can be used to identify the

epitope bound by an antibody of the present invention. Once identified, the epitopic fragment

which binds an antibody of the present invention can be used, if required, as an immunogen to

30 obtain additional neviralising antibodies which bind the same epitope.



Particular naturally occurring polyners include | actose, anyl ase, dextran,
gl ycogen or derivatives thereof. "Derivatives" as used herein is
intended to include reactive derivatives, for exanple thiol-selective
reactive groups such as nmaleimdes and the |like. The reactive group may be
5 linked directly or through a Iinker segnent to the polyner. It will be
appreci ated that the residue of suchla group wll in sonme instances form
part of the product as the |inkin rou bet ween the anti body fragnent and
t he pol ymer. 1b0dleswlsqr%bbﬁkﬂlhgmgmg9 am&bgﬁy@ecov@ngf@dhmes@@su red but

5000000, e b D B B g e b Sl gk 59 B [ BPOR) o 20000
to 40000%|‘Dé‘ihtfﬁ'l'ﬂfﬁét @minﬁmensmlé (FER IDrN@EYD,t m@mbmmﬁalmﬁ‘ehnewh@hsmgﬁ, basi s of
{1 ssues Daghe HeF e e RUOMMEl, beprEPIPHRGRA PV L 1RSI cw cee
Chapn&n, anfibgiy, Whé(dvramtséntnﬁn Ui 1 D& Iand/lwyanﬂévi 7@\/\@11105 41,0355&3:(31545@) bindthgist f or
exXATD! o IRL 6 D A SE R L ENSEhA AR RaRb B R ||y
15 be acwanh dgeoas Hetermtﬁﬁeiaanm{slcrdﬁ@lb&ﬂhéda&omﬁingﬂﬁg Ipalynmd/or fier7rexanpl e
oroduct PURENHE LAY bielilt ey ve cntiy>o BRSn A gectRb s tte a hi gher
ol ecul asichvai @libodyBiyd¥Re thels@be EXRIPhanl@UbAY RsddbeRetbiahbiRi Gindkiert he

rang fro 0000 to 40QQ0Da. Partlcu referred oI rrers i ncl ude a
0% PRSI Pieioss-Bgevgasaliasah {ﬁf{éfthﬂﬂo

pol y é?lé‘@;?F%’B‘F)’V i5h bordeigeci al | y, a
et hoxymﬂwf @&eﬁmbsemgihmpikape@tsu@ i a8l ddy Aed RiBEERE¢in ansheesogBial |y With a
nol ecul ar wg in the range from about_ 15000Da to about 40000Da. I n
one exa TtBB a’ioé%blf’é?ngj%eé‘tl plisugrpatipodyd s pepged of fhsanvgpigongloenpdted t o

pol y(et rﬁlﬁ(ﬁtﬁ@l&l MERlepitdREGhn ARILELY SShe ﬁr@se%f‘ﬁv&ﬁiroh'o‘f‘hﬂ &ﬁto?%ﬁ%o?de%"e ant i body
is an antl body fragnent and the PEG npl ecul es may be attached through any

avai | abl®¢ Qﬁ?‘f?bla?é?c‘i‘”é‘ #i¢@iops chain or terminal amino acid functional group
| ocated in t body fragnent, for exanple any free amno, imno, thiol,
hydr dxyl or 5&;@@@6&?&*@3&%%@%@6%&@%mnwltﬁé@;@ﬁthﬁ%m}haw ¥oi 0t he

ant i bOd)%xBxﬁ@QB?%mQEorﬂﬁe){mQ@EEm AIANREreiviHeR: BilkEnd SBIOEDLs HiGiRG r ecombi nant
DNA net hods (see for_exanple US 5,219,996; US 5,667,425, W98/25971). In
one exarfpiodytiehupan BobkA wsfcaduman B 1?%¢W@s‘éﬁbmﬁmﬁéhm wibedy of theodi f i ed
Fab fragn®et: MRer&l & 3Q Jehg nodification is the addition to the Cterm nal
end of i'ts heavy chain one or nore anino acids to allow the attachnment of

an effector mbRCMRIRLEMheAPhYvidtdenafdiilih 2R b AW ARL RIS nugdnf Orm a
nodi fi ed hlnge region containing one or nore cystelne residues to which the

ef f edPortlrigieed hemam{l-be, sthicherseblavky the b1nélf>§|0tf es atpadpwhessdgevyshaint ach t wo
or nore o ‘1§E§|ﬂ§‘€f§éﬁtl?eﬁce gH9 (SEQ ﬂﬁbﬂj’)%m %hggcﬁgﬂp&ﬁ&%o%n%s%&ﬁlf Leotly

i nked thr oug grou east one cystelne residue’located in

t he ant iBddyE@IBGvREAL to fEﬁ’@h%géWﬁﬁd tOri@llT@GlﬁLé7ﬁt frawisethbpdineniehgcneedi f i ed
ant i bod of a

cyst ei nébléc&%%%&ﬂﬁod@ﬁcﬁ@deﬁ%}@}jﬁ%éﬁ %’;{11' Ilrire{aér}:lﬁgrEj gntgtﬁglg ?Qf' @a&gilyvm |

gener al |9pmpasiag Hp Bedvp Hiadrescheande g9 (SiElQ ﬁﬁhNOtQ)uhréﬂxe hghbuhthhwwn@rgiﬁn bond.
Wher a( o riatel

act i \?gt egﬁgq#)éﬁ? 2?19’%51%ﬁg%gﬁ?rg‘ﬁh%e@{nﬁ%“f&?ﬁ?%ff ggﬁ’%?\%gpdﬁgl Cvat i vgs such
as mal elmf@iehl%@mm@%lt@m@é%dewmmam mﬁeraﬁﬁybjogealsﬁﬂan%%amdm\lhﬂéﬁ bgol yner

Tol vy GG AR MLSAA! by DRI AL, e b BIEBR bR R b, gt o

pol ymer mypﬁ&r@iybpgﬂemﬂhm@ﬁ%.al ning a thiol reacti ve group such as an
a- hal ocarboxylic acid or ester, e.g. iodoacetam de, an imde, e.g.
mal ei m de, alwvomdmisxiinpduothereds pmvnlb<$uh@inﬁadang Sutiblo d tvatch binds tethedanal s may be

pol yribr S 0 e B 12 o SRk B B BB JaoRTBROCDARer ci al 1 y

avai | ablemgtigs thargqumbesia(SEQE NO: DAY GRbianal cﬁhﬂ&ﬁﬁﬂsesﬁh@&q@{ces
Particul ar PEG nol ecul es include 20K net hoxy- PEG am ne (obtai nable from

Nektar, fornerly Shearwater, Rapp Polynere; and SunBi o) and M PEG SPA
(obt ai nabl e from Nektar, forrrerl y Shearwater).



I n one enbodi ment, the antibody is a nodified Fab fragnent which is

PEGyl ated, i.e. 20 has PEG (pol y(ethyl enegl yeol)) covalently attached
thereto, e.g. according to the nmethod di sclosed in EP 0948544 [see al so
"Pol y(et hyl enegl yeol ) Chem stry, Biotechnical and Bi onmedi cal Applications”,
1992, J. MIton Harris (ed), Plenum Press, New York, "Poly(ethyleneglycol)
Chem stry and Bi ol ogi cal Applicationst® 1997, J. Mlton Harris and S.

ZaI i psky can Chem cal Society, Vashi ngt on DC and

eds
" Bi oconj a(ts’ﬁéﬂDFW%ﬁ Shorhungn Henl i iaag totwarsailkyd 88 mﬁfbﬁo hupen Bi-brddi cal
Sci ence rk; Chapman,
A ZOOZSheEéé/fgﬁgeé%&lﬁéﬁ%q rﬁé\}gg}é chdg\% ?%%1%%%%055 1(5321?;@& @éj]le\lﬁ ygﬁ%@o ne ex agpl e
PEG i s afveiépethiby the @y@ﬂ@pfrﬁm whquueompmsg@ th@lgqa'@mhaimemece@@r(ﬁm IDa PEG

“nodi fi | |
Thi ol or sos) el BONBR LR BB e T TE 1 NS T B ol BEES0KS ol ot
| i nked twyetetablyrberl sedater ﬁangﬁ%uplomlaﬁadb}_yd)y@@m dfanton®s, avmrmmgm@fqm};on t he

ol scular g RS e P PGB BEe bttty SHdE i R R o

wei ght qfreﬁeﬂaélyl%ﬁ@ratet tdohedt even hamrEpdafefraba;gmsegfcataayaﬂ srse/s exfdao @Lhea/r

appr oxi i nen present ention

pr ovi ders]gsl }'f (%1%13 r%?lgg?lﬁgy %ﬁ%?t%tgﬂﬂlg%’l pé%fgﬂngg' NERET ﬁ’ Elf)fexpr?fl@iaglﬁ’u man

| L- 17A aryckréuioralen!90%:] @Fen rivdie plefdrsblabyrp@atbi @ch 5536, fragrrent 5 having a heavy
chain conprising the sequence given in SEQID NO 9 and a light chain

conprlidsi ng t feosemiednengibeens poviatQ: hiuthiBide anidodawhiogbats foh@ment er m nal

end of its,-heavy chai.n dlfled jon_containin | east, one
cyst ei neﬁr(ggi et i O, diehar @TO&P%BF@?WW%&&@P%W ?fealFﬁrVé(fCE?labl y the
?w) Sg} ggcoﬂiphaﬁw}he&e &34 72?(11;5 33/“ ma&h@%b@u@m éhlaﬁ‘x d@ﬁigh@éﬂ%@b@q&fgb@ed in
ere e| n._de grou is

attached® ésgﬂg})ggﬁ? )e‘ioﬂ g%d Oéfo ég“tlﬁ ’Panelllrdl F P‘ﬁ%"ﬁ‘é’&&y chai n,
and eachnant &ﬁbc@lﬁxﬁéﬂﬁil@fcrdsbﬁldckﬁwantﬁt%ﬂie@y@ﬂ&& b?ﬁ%@r@@ﬂt'xﬂ{vchﬁ&kﬁﬂibft%dt a
met hgxy olc}(%@h%l e e choI resi due havi ng | ecul ar wei ght of about
20,0 3 %ﬁ F‘&@%@Pwalaﬁe&uﬁ@%ﬁé(%?@a@ﬁ‘@%@dtﬂpﬁeh%lht| body

i s t her efh@hQeqiRdeRL7 Y(BE@IM w@vp{aqm 7Al 8 1BNOF B?fL—??@@mly%re%fef: 8h 86yl ecul es
may be att ched to anti body gnents using t he mefhods described in

| nt er natATefREEPlY X ssster %Blgﬁéawwﬁf?@?bd&/w&@1 N2 005/ 008 prEdrEhhy
W2005/ Q@?glgalerthan 95%. The present invention also provides an isol ated DNA
sequence encodi ng the heavy and/or light chain(s) of an antibody nol ecul e

of the presenfitcinay wbﬂﬂad&’ﬁ@ﬁ %@tmﬁmfghﬂ%o@l@@a&@ﬂﬂ%%@&%&%ﬁ%he heavy or
the |ight chain of an antibody nol ecule of the Eresent 20 invention. The

DNA <dquBYfebonmay hrcipssduecked figmdindingtohapar By sad BymarEt 78 boMa, f or
i nst anc%n%dag'é&ﬁﬂ‘lsmg tﬁéﬂ%ﬁéﬂam%%ﬁ&%ﬁ@ﬁ(SEQ%O@?&%thhﬁﬁ any

conmbi nati on there sequences which encode an anti body nol ecul e

of the p*fi@gee?ﬁglr’fr{%ﬁtlpd‘ﬁpﬂénﬂﬁe petyidst e (ory inergvwaksivgantibpdionpieswde t hose

ski | I ed 4icHbga ul A | r all of

the anti bo((}jymheszfég}mg%prﬁ %Aﬁtg%ctﬁéll ns Iﬁ?ﬁﬂgﬂggzﬁﬁgsglﬂ%ggyﬁorﬁggd} d 25 from

t he det piiapdeti Hivand K/Fdry aprintiedy besprésuwfthe bravedrinsspunai gl ani no

aci doge ) Jdely

Vel [ able RaoP oL iR ae ohh o ARERR 01 (ST ARE ), R PO Cer” on ¢ ne

basi s ofmertisingknidvadics piavaled diy dhis espusnt g invention are mhl‘tﬁteétﬁda}rhimh@:ﬂom ques of

nmol ecul S. [ 30 codln Jor the

antibo d;}fuﬁghgﬂéglg% a{é@}ful i l‘ii FﬁL d qxﬁ%h@go?]i ?gﬁ%&ﬂé&uﬁ in sg%lucg %) may be

25 synt HEBRIBANE: é)middh@hght oham pequenice 2ll8 |($imd§IDI\@}mu@| geetttrd&nﬂ@m hesi s

L oohnt gl b LS T BASRERL B AN L AL MIR RIS S RSP (PR
30 by greater than 95%.




Exanpl es of suitable sequences are provided in SEQ ID NGO 8; SEQ ID NO 10;
SEQ ID NO 13; SEQ ID NO 14; SEQ ID NO 17 and SEQ I D NGO 18. Nucl eoti des 1-57
in SEQID 5 NO 18 and 1-60 in SEQ ID NO 14 encode the signal peptide
sequence from nouse anti body B72.3 (Wittle et at, 1987, Protein Eng, 1(6)
499-505.) which is cleaved to give a neutraI|S|ng antlbody nol ecul e of the
present invention. The present ¥nvention also relates to a cloning or
expressi on vector_ co r| Si nghone or nmore DNA sequences of the present

i nvention. AJR&RUhSsGMPodinedhdel prevideds neriraigingantrpdy mipiesslsi vgnch edsor
COMPI i SiBGuARETIONT ARt BYLS BAVANG S RSOGO I RT resem

invention. Preferably, the cloni n‘i(I:] or expression vector conprises two
sequence®d hemed di-hg tddLtli7gnt hatradimenpar Wélbmewylpt;m’a the bdavy biirant i body

ol ecul %e@en&%%S@%ﬂtNO@ grﬂltthgf] ht cﬁﬁf? ?éﬁlis.lle%% Ig% (?ﬁ(giﬁ Ry 1 B/ €CE OF

according'to resent ventl o uence g| ven in SEQ I D
NG 14 5ammbSEqunDhN@lmﬁtllslmmt@gdmsjmvmed}ﬂy fhis a&ﬁscﬁﬁtﬁw ihvexl(ﬂoihareanhibﬁedm in SEQ

|0 00 L5 BB R AU LT TP SRR 8

whi ch i sintiesty cpmpfiguzibé heaey éﬁuﬂdqﬁeﬂceggHBe(SEQrI&N(ﬂﬂb trgi thghgmtchdﬁ@dy mol ecul e

const r ucrayiey e SPEIPNn BT Rl R 286 Trefrlb e ieriS b 868, Rt crown to
t hose skiréfembllyity gréuter @rah 90Yetchinfore pepedily by gkasahaeiss nmade to "Current

Protocols in Ml ecul ar Biology", 1999, F. M Ausubel (ed), Wley
| nt erl§ci ence Aldgwodeckthanibrd i @ ntdtnilising sni¥ady aloldonie ehiiuhbii tOpkraanSPr | Ng

Har bor P [ h| 0. prov st . cel | risi ne or

nore cl olr??‘ng%orﬂ'%ﬁ?f’r%‘s]s o‘ﬁ‘ ?j%léf@?%tlg%?ﬂﬁoﬁa%g%gmmn Irl}‘of@p Téag(ﬂﬁences

en ?: Io ?I ngd 7&rr ambibhdy7 AoF E))y hﬁarpigewaﬁnpn@mg felhedy c?tﬂy sedRerbl A d ) o st i

ce vector. s e .be use r sion of t sequences encodi ng

Che ot i BB Tl Seones L2 bsstd MR FRR DY Un Cnontimsodima Therbhicdian o £

coil, | al‘adti‘@(i;]dilﬁrprM1@d’in§ritﬂh Ayl 1@%&11;1&9&1%@%'1@& ﬁgﬂhﬁﬁd{ iocshurrfaﬁgllﬁx anpl e

manmal.i an, st essi st ens y al so _be use ui t abl e

mamebi QE{Ah"dglPlné‘%ﬁJr 7K s 1%;@37 %ﬂé’cﬁ%lrlﬁﬂaﬁihﬁ%?a&ma@ 30The

pr esent semamgfmsgbsxg rnxn@yarmﬁe BelRcRGE S&ubiRe oL esTD a0l wed: sy Rbat@n anti body
he present invention conprising culturing a host

nol ecul e accg/r % .

cel | cordas §i g era@%Wéf?ﬂ‘?F thar 83 empreaseebly by errafes Hion ABEr e i ons
sui t abl gréfemblyeddrag: iRn©x@r essi on of protein from DNA encodi ng the
anti body nol ecule of the present invention, and isolating the antibody

nol ecul e. Th Eh@@ﬁtﬁﬁb@ﬁ%ol&ul@@ﬂ&r@ a@ﬁé&t 60D hicS&t AREMIoR PREGYMyBhs 4 hight chain
polyﬁgp de, in 5 which case only a heavy chain or |ight chain polypcptide

codi dtisnbnite ggpfersldy BEOHORE Ve PO RIPEEb ek Ielits.  For

pr oduct laggre@ifite@ &&@u@maﬁ@rmﬁm@l oen E&mdb %@e\éych@g,mé the Hen GRS f&rhe cell
e transfected wth two vectors, a first vector encoding a |ight

line nma
chain pé P98 b1l de n&wd)eahfif’é%ﬁarrv&%?laﬁméﬁéfm@éﬂ@ spraaeiyfibednfon hpshy Bept i de.
Al t er natii7y@h¥or fe $119A8 NREI B e TBY of?@e)&éﬁﬁ% thé g&ﬁlb\ﬁ‘gfﬁlgfeﬂﬁlg 6 4e bRfkFeduences

encodi ng |ight chain and heavy chain ypepti
invenfion has an affinity for IL-17A that is gleate1 than 1ts affinity for IL-17F. In one

25  example the antibody molecule of the present invention has an affinity for IL-17A which is at
least 10 fold greater than its binding affinity for IL-17F. In one example the antibody
molecule of the present invention has an affinity for I1.-17A which is at least 50 fold greater '
than its binding affinity for IL-17F. In one example the antibody molecule of the present
invention has an affinity for IL-17A which is at least 100 fold greater than its binding affinity

30 for IL-17F. In one example the antibody molecule of the present invention has an affinity for
1L-17F that is greater than its affinity for IL-17A. In one example the antibody molecule of
the present invention has an affinity for IL-17A that is the same as its affinity for IL-17F, In



As the antibodies of the present invention are useful in the treatnent
and/ or prophyl axis of a pathological condition, the present invention also
provi des a pharmaceutical or diagnostic conposition conprising an anti body
nol ecul e of the present invention in conbination with one or nore of a
pharznaceutical |y acceptabl e excipient, diluent or cattier. 15 Accordingly,
provided is the use of an antibody addording to the present invention for

t he manufacture of a nedicament. The conposition will usually be supplied
as part @f espngiethe petibogh motssle uf the gresend ipsstian fva aplvamolat dffinofardld v i ncl ude
a_phar meaUhlGablohAGSIREBRLEICAI 1 hae ARDABAENELFALGOIRARL LI 0N of the
present i nvention may addrtionally conprise a pharmaceutically-acceptable
adj uvantpr@emtheyepli@simsa namweoisn adinigl feolLpl Bldnd epi@npio efedy farllg7dpdnat i on of

a phar Ut C r_diagnostic econposition conprising addi. nd ni xi ng the
2t boay teraify 18 br oA REE of ARSI S FOTRE B h IR BRO I & oF &
phar mac ditli7aainll yL-ACE e pt cuelegarepd e thpiagtiiody didictartof die peaedtiievrentidiieasant i body

nol ecul e may. be_t he .sql ctijyve ingredient in the pharmaceutical or 25

di agnostql??l%’g)arrrﬁ @%if%%og}mjﬁﬁglggggnpani ed by other active ingredients

i ncl udi ng ot her, ti,body, i ngredi ent for example anti-JLNF, anti- _anti-T
col 1 anti -1 ERerany Sortoodd Tt e S TR ah b R Goi AN kRIS such as
xant hi nelgA of better thend Opkatlirasettiiodhent hRrROSH ddy nsecplealf @eadsyntGOrptids e a

therapeytical Ly effectiv t of t aptibody of the invention. The term
"t her apgﬁf?@‘&p’%ﬁ a&%“f‘té(cf?‘i I@éla]g‘r?#ﬁi’ﬁ?"’" tha"é‘@@g @E{.:’\@o éF@{’?iﬁ‘?’*%‘ftékPesa“PEodg’n anount of
a t haonapgeslédule Egie redtfEid eshtib® hisaGatding@dEhitPfoal1e-19A oPh@EMhn 800 gvigahed

o exhibit a detectabl e therapeutijc

di sease or condition, o | _ _or

pr event &t'f %’9‘&%%@& %}85}0532“7015%96 ohribe misept Iy pRitop fiat wpiadipg aldirity fafkect i ve
anount Cign d¥e@s thaMBOBHL. iAbhd @hBodingdnk MRtk dG I theGrlsbid b eABIAMS a®r 1N
ani mal mpdel s, usually in rodents, rabbits, dogs, pigs or prinmates. The
ani mal %@Bﬁyfﬁ’h&;’]ﬁ% $8Mised to deternine the appropriate concentration

range and route of adm njstration. Such information can_then be used to
det er ni ne usﬁf%?ra%g@s@awyr%w? qfdhe messaripkedipR Bt agnding Htipdnlr IL- The

preciise t7RQFBRRY AL abAM. B HREHD6GINRNPIMB bnity 81 MY FRBerS YRELAR ik 4] depend
upon the severity of the disease state, the general health of the subject,

f
the age,?Hagat Labd fdsdethag? e Insqisjcabpdimgnithe agtihedy affhe pretsiiency of
adm ni stif@hti@has @R WESOTR INat7eQRq Sk n €action sensitivities and
tol erance/ response to therapy. This ampunt can be determ ned by routine 10
exper i ment at ipffe:aB¢ theSanWhddyi olbdhe: JURGRBRA inPdntibh Bacd bildisd ARnitiRAeral ly, a
t herapeutically eftective anount will 'be fromO0.01 ng/kg to 50 ng/Kkg,
pr ef er abi’p/ohdehgimegotstiovhagl eyl Ioirae sabedivieatdhe wohpbsneieangoity be
conveni gdskdt ifR8aERA Vit UintloRe1rl-Of AR 1eRN@h ! J18cfr RIAA66 srTiped anmount
of an active agent of the invention per dose. _ Conposi tions may be
adni ni st8p eaLpHEPR trantibgdt molgopaet thnpregant nagntise hasiedinlive effiedty fer s
combi natiyaf: feSainit B @NGAH AN SR U Bl the SARREAKS|Kc B 4D Ot her

agents, drugs or hornones. T se at ant1 body nol ecul e of
t he pregewmentiipReation kas ajbindimprathnist for Hatl Yoifdwtpsodonendid 16ddur e of t he
condition to_be treated, the extent of the inflammtion present and on

whet her t he &nerarsehpdivmingthgleatibody pwlerglews e pesspriyyaaten baslalbjndie t o treat an

exi Stysn IoEd : f 1C f » on the

hal £ 11 7 éﬁgwhngl%%ﬁ%so%’l%?fyég EOIRR O B iBSEuithiche AFREA O 11E
ant i bodynaieivecafites prasenbinsédion hived finding effipy for cgnaowlds Thd(F of 1 08nvay be
necessary to give one or nore doses per day. Alternatively, if the antibody
nmol ecul e has & Wibbfg apibdiated thet thealfinitp of antibadidagreyided bynthy presdny inyentivmcessar y

to give r@ayqa%%ﬁ%%g %%ﬁggl%@gg@x nmﬁ'&)ﬁ/%g%%% gaﬁg%%%eﬂélg%{esgrﬁ?&egﬁﬁx hﬁ%lt%gc}/ Lor 2

nmont hs. Ica rrer sho itself
i nduce tadve rglntesitectarients of thaattitodyglinekechlas off thé ptesent heentivd] whidubdvermecei vi ng t he

conpasi t.i on _and..shoul be, t gxj ujtable carriers be |arge, slowy
ot a6 (B LB fudirida Sen Rl Sebi At GRyh afeRell = FimEihes,

pol ysac ciffafifydeeuraBOd poebls tacBGlindSnutRG s ¥ ORlsi(eafCd: 85, 1. MRILYBTEN, 264,30 am no
acids, amno acid copolyners and inactive virus particles.



28 Pharmaceutical ly acceptable salts can be used, for exanple m neral
acid salts, such as hydrochl ori des, hydrobrom des, phosphates and

sul phates, or salts of organic acids, such as acetates, propionates,

mal onat es and benzoates. Pharnmaceutically acceptable carriers in

t herapeutic conpositions may additionally 5 contain |iquids such as water,
saline, glycerol and ethanol. Additiofally, auxiliary substances, such as

wetting or enul sifying agfgnts or pH buffering substances, may be present in
such comiBs108i 993), cloiiehubting (Marks @m’ébﬁ@ﬂfqﬁi@wg?&é(rl&c?%%rﬁ%é@@oﬁﬁp@ﬁ| tions to

be for muilabedsassl @l &ifro ek LBy, Wc?%?cﬁsgy(fgﬁggéi&eﬁ% r%![ ﬂﬂf‘% nffi@fy S.  SYrups,

slurries and suspensi ons, i’ngesti on patie red forns
for admi (rtanreauh, i @pinuﬁe)tefct:mis B4t 8b) 76991‘713 Phqgald&maer(’ﬁﬂlomum eiadt F.ation,

~e.g. by b contlnuous'
i nf usi onMB{/\ﬁ§01 23("51’1% Sg qgg@ta% ’Se’{ugﬁ)(?fr{(l | ec onyacgf wﬂ% dgfgid%% b?ﬂr}agﬁ)t ake the

f or m of ‘éalghap@nén(mpm)dmblwmsdhesemeéwﬁd;sﬁaﬁﬁmtyrmmaboﬂy or aqueous vehicle
and it may contain fonnulatory agents, such as suspendi ng, preservative,
stabilising émdﬁmnwﬂ'smt%ﬂeragtﬂwggm@ecum bithe peboneiny entioheedifalisalli- tdy

nol ecul e, f.or [ onstl t n be ore us th an
appr opr i A eﬂs}?gﬁt Vﬁy’lf};r YR b oihe h G #ﬁf’% g h[eﬁzgcalggﬁ% iFons of the
i nventi o&mhodmdnéthadrmm siventach pﬂmnmtalnysuttmsimgentﬁmhyea\tmg @aaﬁsmbbfoect s to be

treated ,can ni S ver erred. that,. t [of0] itions are
adapt ed }fug}anig'r]n?%iag‘?bﬁ”ﬂﬁ Hﬁ‘i %ﬁﬁlﬁé@f‘% he S5l OSH%‘E%%%@

corr})dgl t 17avisy 5904 athi cdndeniSiiini dfrlbsﬁrﬁxyin beMagaiii sstidted melmmm% @cf routes
i ncludin

not ted.to, Qral,. intravenous, intramuscul ar,
intra- aﬁg@f‘?%ﬁlaﬁan&f#fé%aﬁﬁFﬁﬁyéﬁﬂﬂw@%@%%w TR F‘&%%‘Fﬁdr"inélﬁﬂrirl,mt?ransder mal ,
transc utI&nE](B‘Uﬁdu(cEcDxfeleeééaﬂ'IDLG frone BelMGeIR3 /17 @E@rﬂﬁbad&h@ﬁ tetBeRHBation of
i ntraperi t i nt banasal ent er al top| cal, sublingual, intravaginal or

rectal ra&} F%@s”ﬁa?yé@oébglﬁﬁ thaneteM-olngagempedimentithe, phar maceut i cal

25 Corrp%h&dnamsoncszaﬁtmdy BRI ARt ILYPRG! S0¥, is IS tHhh eT@ReH dfe CONposi ti ons
may be prepared as |njectable either _as |liquid solutions or suspen5|ons

Sol i d 3 oTPROdEnent the bemprpl- 56 and pviandL-13F usidsp 8w arsrecqmbipanghuessi cl es
prior toylrisesiditon 7rem (ﬁﬂe%&b@@m&h@dﬁé‘hﬁﬁﬂhsm antibbiy BGhudghkaed ¥Rl the
conposi tions W ll generally be acconplish edg by injection, subcut’aneously,

i nt r aperfMF¥ASAIIPY. | ntravenously or intramuscul arly, or delivered to the 30
interstitial fs(g)ace of a tissue. The conpositions can also be adm nistered
into a | esi ont Jepirdaganthoduforap in aPresentanventTeAY e FeE U ERIHE 9PROITROTS

mul ti pl estRepemeebasty). ar wild: app1ec1ate|:1ttha\£\”cﬂe eff@&oﬁﬁ@l‘é@«ﬁé ﬁ‘l%?gmﬁﬁl%ta alsfigledctive
ingredient in the conposition will be an antibody nolecule. As stch, it
will 29 %f?sf@éwﬁebwl’é%WOd%g}oa@j%hawlqcaleﬁ brelinked 64 i fhre 8 pinplsmaietathet calhus, i f
the comQsihirend Se 5191b@§e§6'ﬁ‘&1@b1%§e% B eiiond WiRH i€ s 4Rki 4 %B&a&%ﬁt rointestinal
tract, the conposition wll need to contalin agents rotect the

ant i bodyatibestn feregentdinkedie awffegtox/mpi@wlaém@@ ¢ heepaiind bbwauh@@mqﬂl has been
absor bedyft QMg Iﬂ@ﬁ%&%«{iﬁr@ssirn'vﬁﬁéh thé Atfooa ﬁ erfist ﬂ}ﬁ%k LU, Qﬁc%ﬁg§ sion of
pharmaceut i cally accept ab carriers Is a ?%]be[ e 1 n Rem ngton

Phar nac e i eaplise dgenicle she( affector mlﬂcvl@hTﬁ@n@@m)@nyonJMaﬂng 88 eifector It is

al so &n n I

adm n2|%st erg%ﬁl%;}& %g%o%? ggg%hl? g‘)rhzji?mhE Pﬁ(‘;’%‘ggﬁr g{tl%rha}é 4 tg\(/)gp?]‘!]&d dm

sequenc eseliymyodidigyl. t Rbitsemginl andk. I1|9@htpp 623-53; Thorpe et al 1982, Immunol

Rev.,, 62:119-58 and Dubowchik et al., 1999, Pharmacology and Therapeutics, 83, 67-123).

Particular chemical procedures include, for example, those described in WO 93/06231, WO

02/22583, WO 89/00195, WO 89/01476 and WOO03031581. Alternatively, where the effector
30  molecule is a protein or polypeptide the linkage may be achieved using recombinant DNA

procedures, for example as described in WO 86/01533 and EP0392745.



10 chains of the antibody nol ecul e under the control of appropriate DNA
conponents are introduced into a patient such that the antibody chains are
expressed fromthe DNA sequences and assenbled in situ. The present

i nvention al so provides an anti body nol ecule for use in the control of

i nfl ammat ory di eseases. Preferably, the antibody nol ecul e can be used to
reduce the 15 i nfl ammatory process ors4 o prevent the inflammatory process.
The present ventlﬁn al so provides the antibody nol ecul e of the present

i nvention fo S PHed g Fa Hrprd hsreipinsiirs. & exerarle, anfineoplgttisgisests,

di sor dergrhfatoxing 7 r d with an
i ncreas ecll %12\/; I Ol?&@%é‘én?%ctgﬁ:cﬂ é{emng&l%%%reg%%rr‘%b&hg anﬁ%dg ﬁ‘ﬁ{b%g’?c al

condi t | ofrESnSetyRbER el RecusHRe polEas mcicivgicids a’ildﬁfmqntﬁrther@(f e(gll ral,

bacteri f i C

i nfecti g%INAaIrﬂtq%?a}n??sagn %@g%ﬁ?wgﬁﬁﬂﬂ% %‘Lstﬁuﬁﬁ?%ﬁmm&l %/altdgot‘sl%n I dnmat ory

di seage,chalted ajetnds nenopisclasend rgrasten o upk Sleias@luonfmt&namrmcmn@s dowel di sease
U ceratiyg, SQldshx'h?chﬁnge%@&@te W?FRS@ C{rgs%%q(y&sease gal | bl adder

di sease, roni ease or a vasculitis, surgical
adhesi ons, sthxakples Tedectbr mpbtaéesasay inyloée emdsthxmst drytoedd @memmli@ itis,

e Tt BN A1 3B S50 P SR e

aut oi mnﬂpethdom;a&elrﬁpomanmmmmldss spdnpBtatias, (aroxge bylichodtirik froN@RSUS- host

di segse,. . tra nt | ection, cance bo unours such as

o1 arngme AR OBl PR Ln, GRS B R TE b bEid B BHasychn

transi t|emmblde,edaﬂopmammsuﬁwMﬂ%tlﬁ@r@slelmalnmvstoh@m ah@@hmism@l | gnanci es and
in partldclyl ar acute H&}éel ogenous | eukaem a, chronic 30 nyel ogenotl S

| eukeni & GKEY raf@“ &’Hﬂxaélgf”ﬂ)‘hmd TR afwamyciis dase incl uding

I schaemdehydiftedd 3@aES §lusdichicass, fﬁ‘&ﬁﬁ{ed‘!eﬁécalrﬁf 1®1064ih® BropPandRi,lan@s
at her oscl er osi S, i nt.rava euI ar ag%l ati o bone resor pt 1 on, ost eopor 0Si S,

peri odoﬁlﬁl?ot“il@“aw&aﬂﬁ}%“é’ﬁ grp\pas thered The present invention also provides

an ansi body mokeEih6lcadGMBiiRdudePbithee Rit BESRA td, w%mﬁteﬁg use in the
treat nent or Qrop yl axis of pain. 5The present invention further provi des

the use "HPAExaft ‘B%@tﬁ%‘l“é%lﬁ @%@B“F“dPﬂ@fab’@eatsh%u%?‘é%@rﬁ%ﬁﬂh%ﬁﬁﬂﬂ on in the

manuf ac tallfy@itiaf ageniiidicCaBRMNrethRhink hﬁm%ﬁae&q d’fﬁﬂﬁucﬁrm@bﬁfﬂm baxhsf a
pat hol ogi.cal di sorder that is nedi ated by 17A and/of |L-1/F or

associ at8a™Mw e eAvptiedea8ED, yelposyemide, hqulfghg;bmmmanmtgL Preferably the
pat hol 0girembzdlbHQhERMmyLS Cf, A8 BRURL D @ikdHab blafindh (DTS, %&I}.)er osis. 10The

present invention further provides the use of an’antibody nol‘écul e
accorli Fgtheasyeliss (s damoribipimtfenasalyidaunaveyciva med duoubecinf ardibivtids @anent f or

the treat, 4 | e of the

pr esent |§§{§my?1§rgwﬁr§wiéﬁé?lﬁ %)égl%lbxﬂyg%’ym&ﬁ%@gm@% hie)@g%f%h%gem red to
reduce tCAéchefmishs e @wocmnymmﬁ) arfbigngir mitpticlapents fe.g. erchistingandyvinhhbtim). body. | L-
15 17 A a“d/ L il L nlR ﬂb‘?m‘iwr&mél@tchﬁgced Bl L, MR oo esent 11

an undesir g oca e body, for

exanmpl e Ial Si El@m |,r¢fallmnW| orirldlum mld\ﬁulaamn‘%l&ﬁwnmmh 8ol cbuwdmk ng to the
pr esept S r | anmat ory
di sesce bk1g]?{uc§0%ﬂr1]%§ l’g]déﬁlg_Pf;a e A Mr(l:éé t%gomommgse% ik ors, kaxglds suramin,

Other effector moleculc,s include proteins, peptides and enzymes. Enzymes of interest
include, but are not limited to, proteolytic enzymes, hydrolases, lyases, isomerases,
transferases, Proteins, polypeptides and peptides of interest include, but are not limited to,
immunoglobulins, toxins such as abrin, ricin A, pseudomonas exotoxin, or diphtheria foxin, a

30 protein such as insulin, tumour necrosis factor, a-interferon, B-interferon, nerve growth
factor, platelet derived growth factor or tissue plasminogen activator, a thrombotic agent or an

anti-angiogenic agent, e.g. angiostatin or endostatin, or, a biological response modifier such



The present invention also provides a nmethod of treating human or ani nmal
subjects 20 suffering fromor at risk of a disorder nediated by IL-17A
and/or 1L-17F, the nethod conprising adm nistering to the subject an
effective anount of an anti body nol ecul e of the present invention.

An anti body nol ecul e according to the present invention may al so be used in
di agnosis, for exanple in the in vivaldiagnosis and imagi ng of disease

states involving IL-25 17A and/or |L-17F. ~ The present invention is
further 3asepnbgkige.dytedekinot (LtDJisteretking (M)ymtqzsleumr6f(m-6)@man@0@tarrp| es,

which r I Li ght
chai 1 VT et PR S A 03 AT Pk s o @ 0T
regi on &fSF m@mwtmmgﬁ) GSHEr EDWNOL@or and imnpnogoRENs( SEQ | D NO 1),
T (Gl BRGSO iy T2 (50
ant i b&dylia@AGE8 48mPBEQS didfeokdﬁie]sﬂlbstances inclede mﬁuyemMaemmetllaiﬁﬂgbtmiy CA028496
(SEQ | D NO . DNA .encodj i ght chali 028496

i ncl udi ng s?l C?ﬁt atg%aqlﬁé Elélesfﬁrtt -qahfﬂdu ?esceé‘fmﬁ%ﬂ @ﬁﬁ‘gﬁlﬁfcﬁ g@?ﬁ »chai n of
ant i bodypo@AQPEnteE rhetalk (R g iSpGitain eﬁﬁﬂﬂﬁﬁﬁ@o@r&ﬂ'@)la&lh@ﬂcﬂbmﬁbgure 2 a) The
effect of antibod 0280496 nat ed . Ab#49 uman | L- 15
17 i ndu@%iﬁmﬁ‘ﬁn‘% B?é HEE ?‘F%efl%%f’l—g% g‘?:t 4N 4%51?%}%&0@6%@&0%?1 hig Fi“body
CA028_048 Gorfjalesddgo ahttddidd #4 A6e dsilidgageiad) SanblewnBmnds kuckifle hbRetdgies | L-

pr Odlf l.el a cel ations and general npethods E . coil

t f | DNA
strai ﬁ IIP%?%’IQ‘%S%( Pk@i@?ﬁ@%’ﬁﬁtg%@t%g@t?&l"s? CHRAEHOTREESSEHS&TA Ut i ne cul ture

20 gr owptosthlNAerofsd ihélGdd PRpaidinBEdih @bl SNANEBSMBER nlkaisned from
Roche Di.a ostlc Lt d. and New. Engl and Bi_ol ‘abs. Plasnmid preparations were

per f or mif HEpnep a‘gﬁ%campﬂﬁqr?waﬁowqm%e todmaER,  cat al ogue No.

12165). d%r&ﬁ@éﬁ%@ﬁhml ﬂﬁ@@@unomsmhﬁnﬁsaﬁg@% ﬁﬁmuﬁdﬂfe 1RlneRcheém Bi g Dye
t er m nat or sequenC| ng. at al ogue No run on an ABlI 3100

aut onat d¥tgialidedidsluningh spitadlediolumineaiery matpxalyi ée @ﬁ’é@fﬁﬂ@e‘ﬁmﬁﬂsmu gichg t he
Pr ogn 8MaAoRASHE FBikSle rﬁﬁ@@tﬁ@gu&aéﬁ%’lﬁﬁc?“ﬁ) lglI@lﬁ@%ugfceOt i des were obtained

fromlInvitrogen. The concentration of 1gG was deterni ned using |1gG assenbly
ELISA |L-17 I’]Eg)@thpb@){ﬁtﬁ‘lple the effector molecule may increase the half-life of the antibody in

vivo, and/or reduce immunogenicity of the antibody and/or enhance the delivery of an
antibody across an epithelial barrier to the immune system. Exaniples of suitable effector
molecules of this type include polymers, albumin, albumin binding proteins or albumin
20 binding compounds such as those described in W005/117984.
Where the effector molecule is a polymer it may, in general, be a synthetic or a
naturally occurring polymer, for example an optionally substituted straight or branched chain
polyalkylene, polyalkenylene or polyoxyalkylene polymer or a branched or unbranched

polysaccharide, e.g. a homo- or hetero- polysaccharide.

25 Particular optional substituents which may be present on the above-mentioned

synthetic polymers include one or more hydroxy, methyl or methoxy groups.

Particular examples of synthetic polymers include optionally substituted straight or
branched chain poly(ethyleneglycol), poly(propyleneglycol) poly(vinylalcohol) or derivatives
thereof, especially optionally substituted poly(ethyleneglycol) such as

30  methoxypoly(ethyleneglycol) or derivatives thereof.



Reconbi nant |1L-17A and IL-17F were purchased from R&D Systens. 32

Reconbi nant | L-17A/F heterodi mer was produced by linking IL-17A and IL-17F
using a GS linker. The heterodi ner had the foll owi ng sequence (SEQ ID

NG 19) MA TI PRNPGCPNSEDKNFPRTVMYNLNI HNRNTNTNRKRSSDYYNRSTSPWNLHRN 5
EDPERYPSVI WEAKCRHL GCI NADONVOYHWNSVPI QQEI LVLRREPPHCPNSFRLEK

| LVSVGCTCVTPTVHHVAGGGGSGEGEGSGEEGESGEEESRKI PKVGHTFFQKPESCP

PVPGGSMKLDI G | NENQRVSNVSRNI ESRSTSPVWNYTVTWDPNRYPSEVVQAQCRNL

GCl NAQGKED! SRyt oy vRARREGGESSTOnEke wrives Toyipssy/ e gy Reeovabi nant

cynonol gus.qlibeshifdedeSEQ | D NGO 20) MRKI
PKVGHTFFQKPESCPPVPEGSMKLDTG | NENQRVSMSRNI ESRST S PWNYTVTWDPN

RYPSEVVQA!
VTPV HENG 18 Tha ORA SEcuianas CReRg g ML oy AP g KRl o a1y
synt hesitldeckelggiivErneastiecironpsGrothsanaeiwidss subibk bke dTiareetipEdeep bayhe t he

NdeU t d by PCR
usi ng pr Ry Qb R R A OB i B BRI BE DY
pr oduct sesikee ef duclyagedp will o PERABIannes-fo@0 pFCFThaprdee guthe bekivugeiobped before

di gesti tL,op 1 nt 43..1a at the Ndel/Xhol sites. pET43.1a DNA
encodi ng,“tﬁé‘%é?%% flﬁrsa ?ﬂlgc{;t %IYPPansfect 3L21(DE3) cells and sel ected

carbenicilli t brot h
cont ai ni ng ZEJ-JQSE; qsf ?%Wﬁ?d%ﬂ?%é\%e ebﬁl?g’%} gé{l%laﬂ D Jl n‘iv S were
t hen di Inuﬂe&diaaweighmmga ﬁom f0iagare00ibd) prafetabl yafitond BERGo éf)O(ID)DE—aﬁd whord nduced
W th P further 4-5 hours. l,s re
e A8 SR B ABP L Bpott g ne Pt Bt BoeitadeRlE B sl B om ¢ ne
cells. 36sid arfcihajsteﬁaiedbxsei bEihe pedectSed ctbinple aBitits 1o 1&QNM (6 kbiSaitiikuesssvth
guani di ni um hydroch T, uce | ut at hi one,
015 ot BISIRP G G e RRRE B i seeriopiamh e AATBFUBE Y ar opw se
addi t :j Ometifery ngsm lleJ 53|d1 sed). rIrhg§ , GhriexinBplbNeherd DY @rddUétE@fn}EenB&il twlléall%)ut
guani di rochloride, with v stirrin e final vol ume was
chosen Ql?c%@fﬁ Hé’e’f@n“ﬁ%i’l hswofoeeﬁ’fﬁ%z;%%@éﬁfeﬂa#?e& TRl PR R 0. 1ng/ i
15 be advantageous to use a small molecular weight polymer, for example with a molecular
weight of around 5000Da. For applications where the product remains in the circulation, it
may be advantageous to use a higher molecular weight polymer, for example having a

molecular weight in the range from 20000Da to 40000Da.

Particularly preferred polymers include a polyalkylene polymer, such as a
20 poly(ethyleneglycol) or, especially, a methoxypoly(ethyleneglycol) or a derivative thereof,
and especially with a molecular weight in the range from about 15000D4a to about 40000Da.

In one example antibodies for use in the present invention are attached to
poly(ethyleneglycol) (PEG) moieties. In one particular example the antibody is an antibody
fragment and the PEG molecules may be attached through any available amino acid side-

25 chain or terminal amino acid functional group located in the antibody fragment, for example
any free amino, imino, thiol, hydroxyl or carboxyl group. Such amino acids may occur
naturally in the antibody fragment or may be engineered into the fragment using recombinant
DNA methods (see for example US 5,219,996; US 5,667,425; WO98/25971}. In one
example the antibody molecule of the present invention is a modified Fab fragment wherein

30 the modification is the addition to the C-terminal end of its heavy chain one or more amino

acids to allow the attachment of an effector molecule, Preferably, the additional amino acids



The refol ded protein solution was concentrated if required, before buffer
exchange with 5 10mM MES pH6. The protein was then applied to a colum of
Sepharose SP HP equilibrated with 20mM MES pH6. Protein was eluted with a
| i near gradient of 0-500mM NaCl in MES pH6 over 10 col umtm vol unes. For

| L-17F the gradient was extended to 600nM NaCl. In order to further purify
| L-17, the relevant fraction fromthé&3Sepharose SP HP col uim were pool ed,
concentrated and diluted with 20nM CAPSO @110) and applied to a Mono Q 10
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framework is uman génnli ne sequence amefwor k 4
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23 Coupling Techniques for the Biomedical Sciences", 1998, M. Aslam and A. Dent, Grove
Publishers, New York, Chapman, A. 2002, Advanced Drug Delivery Reviews 2002, 54:531-
545]. In one example PEG is attached to a cysteine in the hinge region. In one example, a
PEG modified Fab fragment has a maletmide group covalently linked to a single thiol group
in a modified hinge region. A lysine residue may be covalently linked to the maleimide group
30 and to each of the amine groups on the lysine residue may be attached a

methoxypoly(ethyleneglycol) polymer having a molecular weight of approximately 20,000



Hel a cells The potency of anti body CA0280496 agai nst human reconbi nant

I L-17 and human 15 reconbinant IL-17F in Hela cells was tested and conpared
to anti body CDP435 (WO06/054059). Hela cells were obtained fromthe cell
bank at ATCC (ATCC CCL-2). Cells were grown in Dul becco's nodified Eagle's
medi um (DMEM suppl enented with 10%foetal calf serum penicillin,
gentanycin and gl utanmine. 1x104 cel | @4were plated out into 96 vveII flat
bottoned tissue culture plates. Cells were incubated overnight and washed
once i n 120 The sugl mplecular wefght ofdhe RliGhattached to7he {abSagment agtherhfmale | L- 17F
(125ng ry APy hd) med in the presence of a fixed concentration of
human T gﬁ%hl s m’xture was preincubated with anti body CA0280496 or

anti body CDP Talol cells
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no sti mf’ﬂ1 GRSV al one (100ng/ ml), TNFa alone and IL-17A and TNFa
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sequences.

xh—)—

DNA coding for acceptor framework sequences is widely available to those skilled in

the art and can be readily synthesised on the basis of their known amino acid sequences.

Standard techniques of molecular biology may be used to prepare DNA sequences

30 coding for the antibody molecule of the present invention. Desired DNA sequences may be



Ant i body CA0280496 had inhibitory activity against all three cytokines
IL-17, IL-17F and I L-17A/F, including cynonolgus IL-17F while the IL-17A
specific antibody only had inhibitory activity against IL-17A and |IL-17A/F
heterodirner. 5 Exanple 3: Affinity of antibody CA028 0496 (human |g&4
constant regions) for IL-17A and IL-17F BI A (Biarnol ecul ar Interaction
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i nvention has been described by way of exanple ont%@rs in no way neant to
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hybridoma cells,

30 The present invention also provides a process for the production of an antibody

molecule according to the present invention comprising culturing a host cell containing a



38 CLAIMS: |. A neutralising antibody which binds human |IL-17A and human
IL-17F. 2. A neutralising antibody according to claim| which al so binds
human 1 L-17A/F heterodinmer. 5 3. A neutralising antibody according to claim
| or claim2 which has a binding affinity for IL-17F of better than 2nM 4.
A neutralising anti body according to any one of clains 1-3 which has a
binding affinity for IL-17A that is &0 | east 10 times greater than its

bi ndi ng affi n|t for 1L-17E 5. A neutralising antibody according to any
one of cYe&iongt th@ preyeRt imMenias vades conditings stifablsifenleanbiade expression oépth er than

100pM : o to 5
o o § o ADRB o B IRy AR EE e b i, RS ARA 17 1 ) 500

a concenrfitfibdyarplestle ess than 5uM and the activity of 4 2nM I L-17F by 50% at
a concentration of less than 12nM said inhibitory activity being neasured
on the I L-17Abgentibpdyppleridmaggomptisanly zdfeanLerexght dmn];[ﬁﬂ-‘_l&:leah@einl s. 7. A
neut = =T sTo k=T S ) nd. hu npri sing
neagy haroan 22 ey LoD B B e R B e B i s o
Ieast orfensfict ghedtom dq&wllﬁgprddectgwcpi@mdgctgcmepnsmg bSEQekly M@ Ifghf drinfgDR- HI, a

CDR havi in SE 2 a CDR havin

t he seql}g%%et}aﬁglfe@%g%?%&%g%&évﬂﬁtl‘%vﬁ%) %ghﬁgl&’re %%ggﬁéﬁﬁpgﬁ s | ng anti bgdy
accor di n@ism@ptrdleandm ?qcommmctm mdongém%\@ﬁgmidmmemxdef Aﬂt&aaﬂﬂs&@w sigei n
conpris ven uence given
B R FERER IR ot el ink Buisieh cheog i lig by PBRARbT o COR. 18,
9. Alfeuyttypbptgeng anti body whi ch bi nds hunman | L-17A and human | L-17F,

conprising a 25light chain, wherein the variable domain of the |light chain
conpri ses at Asdasintionkesaf tie poihthawintion ﬁhasesﬁﬂqnleiacﬁatgieneamidﬂ SEQ I D NO 4

CoR hav itk R Ly BB G B e Foodopfos » phacaggionl

neut r al Icsldragmﬁt‘itt cdmdaymaﬁemﬂusi@ eﬁﬁnﬁb(ﬁlyfﬂlcﬂedﬁ[e otleind Pesnt iaddhkibh anal |y
corrprlsm a |Ig‘§]‘§h30ch i n gg ein the variable domain of the |ight chain

conpri s€§ME e & Groreelagbann ety QCCFMéblgé?if%?fEéhb‘F%té’ﬁ FHEISEQ | D
NO. 4150rAcﬁBBrdgﬂy,, p@vﬂaﬂishﬁe/msa@fmhmﬁ)aewmaaﬂn@waﬁ phesselﬁlﬁ@eh%d\@r fef or CDR-L2
and a CDR having the s cég}genc%ﬁgl ven_jn D NO 6 faor 11. A

neut r al i¥PHG W SIBGRMARERT df OWBOSE}"&WYW QS‘BPY@ S&Pﬂieﬂ@*‘" Rﬁ%?f@lsﬁﬂlﬂﬂe vari abl e

domai n q;ﬂlaiﬁiab@tlbdl ehhpoeitioh ﬂlaﬂ@ﬂﬂlfolrﬁﬁ% 1ﬁd&§le%§aﬂ&tﬁﬁ§&1t1&ﬁll¥r%@cebﬁbi§%@népANO 4 for
CDR- L1, p%ae sequ nce given in SE CDR- and t he sequence given

in SEQ I rﬁéc%ltlfz corBpgpsition of the p1esent invention may additionally comprise a
pharmaceutically-acceptable adjuvant.

20 The present invention also provides a process for prepatation of a pharmaceutical or
diagnostic composition comprising adding and mixing the antibody molecule of the present

mvention together with one or more of a pharmaceutically acceptable excipient, diluent or

carrier.

The antibedy molecule may be the sole active ingredient in the pharmaceutical or
25 diagnostic composition or may be accompanied by other active ingredients including other
antibody ingredients, for example anti-TNF, anti- [L-1B, anti-T cell, anti-IFNy or anii-LPS

antibodies, or non-antibody ingredients such as xanthines.

The pharmaceutical compositions preferably comprise a therapeuticaily effective
amount of the antibody of the invention. The term “therapentically effective amount” as used
30 berein refers to an amount of a therapeutic agent needed to treat, ameliorate or prevent a

targeted disease or condition, or to exhibit a detectable therapeutic or preventative effect. For



11 A neutralising anti body which binds human IL-17A and human |L-17F,
wherein the vari abl e domain of the heavy chain conprises three CDRs and the
sequence of CDRH 1 has at |least 60%identity or simlarity to the sequence
given in SEQID NGO 1, the 10sequence of CDRH 2 has at |east 60%identity
or simlarity to the sequence given in SEQ ID NO 2 and the sequence of
CDRH-3 has at |east 60% identity or si/milarity to the sequence given in SEQ
ID NGO 3. 13. A neutralising antibody according to claim 12, additionally
conpr i siaiy2gitepyke bpapawticabiefiertivetinountaen hbpeindtpdaiifialbf eithbisinlceght chai n
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one of cHmimgrafion m lbdnamher ei n t he heavy chain conprises 20t he sequence
given in SEQ 1D NG 9. 15. An anti body according to any one of clainms 7 to
11, wherein ffhepﬂebigmmeuatmjtinalbmﬁecﬁimduh‘efosenmmbgbt\mn diepenShgon MeNC: 7.
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heavy clraktmavaitica kbapsiniand Mayhe doheondnily PRsteAfn widiosd bfns coftfi
body |ch bi nds hurman I L-17A and human | L-17F, haV|ng a
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heavy cPHOR: MW“H@’ la%é"“é’%ﬂ%?é‘h%féh%’i“v@ﬁo?ﬂerﬁ% ID NO 15 and a light chain
conprising the sequence n,i.n SEQ . .19. A neutralising antibody
whi ch bi nds amﬂﬁwwx g‘ﬂmﬁ?fl ﬁﬂél"id?‘gl? ﬁOr?Rf&HFfEHr{f%b%h@awfea n|j ght

chai ns abRbabtide@! siBdlaieSant k&Rbniy Sk E@pbﬁfelﬁ%ﬂah%e@ﬁ%én@ss%@\gblng heavy and
| i ght chains of the antibody of claim18. 20. A neutralising antibody which

bi nds hHRERPHEE- 17A and human | L-17F, which binds to the sanme epitope on:
human | L-17A F} H/ or human 1L-17F and/ or IL-17A/ F heterodi mer as _ the
anti body of &P&afieRe #evinglyths putihody mplecyls of ihepressttiimgaiionisiadministeisd human

IL-17A anepanhmme nkeude JF thWhtoRiiti6n RS tRRE ke BN6h BY AdithnBfiatlol $ra@fi body of
claim 16 man | L-17A and/or human | L-17F and/or | L-17A/ F het er odi mer

and/ or |a§5 £ BSEh) BrrERohrBrr B htidTgeRstory sty sa T ah s ing - 17F
and/ Qo lebadiild¥. F heterodi rner by the anti body of claim16. 22. The
anti body according to any one of clainms 1-21, wherein the antibody is a

whol e The frequency of dose will depend on the half-life of the antibody molecule and the
duration of'its effect. If the antibody molecule has a short half-life (e.g. 2 to 10 hours) it may
be necessary to give one or more doses per day. Alternatively, if the antibody molecule has a
long half life (e.g. 2 to 15 days) it may only be necessary to give a dosage once per day, once

25 perweek or even once every 1 or 2 months,

The pharmaceutically acceptable carrier should not itself induce the production of
antibodies harmful to the individual receiving the composition and should not be toxic.
Suitable carriers may be large, slowly metabolised macromolecules such as proteins,
polypeptides, liposomes, polysaccharides, polylactic acids, polyglycolic acids, polymeric

30 amino acids, amino acid copolymers and inactive virus particles.



15anti body or functionally active fragnment or derivative thereof. 23. The
anti body according to claim22 where the anti body fragnment is a domain
anti body, Fab, Fab', F(ab')2, scFv or an epitope-binding fragment thereof
24. The anti body according to claim?23, wherein the antibody or fragnent
thereof is a CDR-grafted anti body or a fully human anti body. 20 25. The
anti body according to any one of claid¥s 1-24 wherein the antibody or
fragment thereof is conjugated to one or nore effector nolecule(s). 26. An
epi tope on hGRamasqutisaly dserpirhlanplis ¢ra banmsadp b pxastplemiiernl agd s@tE, sudhagpi t ope
on humanvils - i [ 28, [ on human
LU Ay Renhd lg?eg’gﬁﬁ&}bp%%ﬁﬁﬁp%b{l%%%%% IB}%‘J&%’ By of Ry ho R/ PR, O

i sol at e RCEHiRs, pEyifRAlEs Neatenstis ngd bdveodesavy and/ or |ight chain(s) of an
~antibody according to any one of clains 1 to 24. 30. A cloning or o
expressi on vEbwarcedaphi asteaptpblarertisrs inthagareitic eayusitiossnacdditensly to cl ai m
29. 1 A L J.al . e] . tor.conprises
the ssauonaaaoty s & SERE i P Oheelhsn B . AL RO
conpr i sishg areetting arsmelsifyiogiageptorr pekpriessg sibstaect,ongy meeaediingicho cl ai m 30
or clai 5 - r. . 1he production.of e antiho of any one
of ol af reripyeiyy SuchBHRERAME A6 phiFaBhRRY b8 @ar 10 OB UR % "ang

i sol at i rigpleth @illpdrbgreslcapdiks, ljuphaganegutsi satrics anjpospehsion, &0 iqpestiintg an
anti body, according to any one of claims 1 to 24, in conbination with one or
nor e of a%%har imaceutically acceptabl e exeipient, diluent or carrier. 10 35.

A phapmaceut i 0si.tion _.accordi to claim 34, additionally conprising
ot he?bacti veb%%égr?eggél;%ﬁ? (snjad%l‘)“.ngtﬁ\ Oﬁﬁ’%ﬁ?‘%(?mc?}% %Bpﬁr‘f}g‘gﬁ one of claims 1
to 24 ondainxyationeeuby tddcticooposisioh o aan@tetiyitgidsonjedtdh B Shtiatouws! ai m 35,

for use. n.th reat nen r pr.o | axi.s. of at hol ogi.cal _di sorder that is
medi at edhfﬁ?‘&f' M?ﬁ%r% P %"}0918 I_fglf‘?ﬁgélo&orfrﬁésﬂmi’zt Ig@/stglﬁ tﬁ?q ﬁ’(ﬁm\fﬁff‘ FUSPEEH™ ncr eased
| evel ofsokutierlatAnndsid inkifbily 37aquitis vebicle@hd ainaitbhbiadymataekdicags,t 0 any one
of clains,l to 24.in the nanuf nedi canent for the treatnent or

cture .
pr ophy| X728 SPPERHRE REPHIFER! St ”ésb’?afé‘ﬁ; of aﬁPm‘?lgg AR ar B gmBlY ?Y_’-ﬂlem or
| L- 175, aefibddhatoldcaleansas intigdionh b @Borsieieasaete ey @i &f agpkoplid® or 1 L-17F.

SEQUENCE, LI STLNG

Once formulated, the compositions of the invention can be administered directly to the
subject. The subjects to be treated can be animals. However, it is preferred that the

compositions are adapted for administration to human subjects.

20 The pharmaceutical compositions of this invention may be administered by any
number of routes including, but not limited to, oral, intravenous, intramuscular, intra-arterial,
ntramedullary, intrathecal, intraventricular, transdermal, transcutaneous (for example, see
WO 98/20734), subcutaneous, intraperitoneal, intranasal, enteral, topical, sublingual,
intravaginal or rectal routes. Hyposprays may also be used to administer the pharmaceutical

25 compositions of the invention. Typically, the therapeutic compositions may be prepared as
injectables, either as liquid solutions or suspensions. Solid forms suitable for solution in, or

suspension in, liquid vehicles prior to injection may also be prepared.

Direct delivery of the compositions will generally be accomplished by injection,
subcutaneously, intraperitoneally, intravenously or intramuscularly, or delivered to the
30 interstitial space of a tissue. The compositions can also be administered into a lesion. Dosage

treatment may be a single dose schedule or a multiple dose schedule.



110> UCB PHARMA S. A. Adans, Ral ph 5Poppl ewel |, Andrew Rapecki, Stephen
<120> Anti body nol ecul es which bind TL-17A and |IL-17F 10 <130> (0035- W01
<160> 20 <170> Patentln version 3.3 15 <210> 1 <211> 10 <212> PRT <213>
Rattus rattus 20 <400> 1 dy Phe Thr Phe Ser Asp Tyr Asn Met Ala 1510 25
<210> 2 <211> 17 <212> PRT 30 <213> érgtifici al <220> <223> 00RH2

10

15

20

25

30

It will be appreciated that the active ingredient in the composition will be an antibody
molecule. As such, it will be susceptible to degradation in the gastrointestinal tract. Thus, if
the composition is to be administered by a route using the gastrointestinal tract, the |
conipoéitioﬁ will need td confaiﬁ agénts wﬁich prote&c fhe énti‘bﬁdy fforh dégradation but

which release the antibody once it has been absorbed from the gastrointestinal tract.

A thorough discussion of pharmaceutically acceptable carriers is available in

Remington's Pharmaceutical Sciences (Mack Publishing Company, N.J. 1991),

It is also envisaged that the antibody of the present invention will be administered by
use of gene therapy. In order to achieve this, DNA sequences encoding the heavy and light
chains of the antibody molecule under the control of appropriate DNA components are
introduced into a patient such that the antibody chains are expressed from the DNA sequences

and assembled in sifu.

The present invention also provides an antibody molecule for use in the control of
inflammatory dieseases. Preferably, the antibody molecule can be used to reduce the

inflammatory process or to prevent the inflammatory process.

The present invention also provides the antibody molecule of the present invention for
use in the treatment or prophylaxis of a pathological disorder that is mediated by IL-
17A and/or IL~17F or is associated with an increased level of IL-17A and/or IL-17F,
Preferably, the pathological condition is selected from the group consisting of infections
(viral, bacterial, fungal and parasitic), endotoxic shock associtated with infection, arthritis,
theumatoid arthritis, asthma, pelvic inflammatory disease, Alzheimer’s Disease, Crohn’s
disease, inflammatory bowel disease, Ulcerative colitis, Peyronie’s Disease, coeliac disease,
gallbladder disease, Pilonidal disease, peritonitis, psoriasis, vasculitis, surgical adhesions,
stroke, Type I Diabetes, lyme arthritis, meningoencephalitis, imnmume mediated inflammatory
disorders of the central and peripheral nervous system such as multiple sclerosis and Guillain-
Barr syndrome, other autoimmune disorders, pancreatitis, travma (surgery), graft-versus-host
disease, transplant rejection, cancer (both solid tumours such as melanomas, hepatoblastomas,
sarcomas, squamous cell carcinomas, transitional cell cancers, ovarian cancers and
hematologic malignancies and in particular acute myelogenous leukaemia, chronic

myelogenous leukemia, gastric cancer and colon cancer), heart disease including ischaemic



35 <400> 2 Thr Ile Thr Tyr Gu Ay Arg Asn Thr Tyr Tyr My Asp Ser Val Lys
151015 40 Ay 45 <210> 3 <211> 16 <212> PRT <213> Artificial 50 <220> <223>
CDRS3 <400> 3 55 Pro Pro Gn Tyr Tyr Gn Gy Ser Ile Tyr Arg Leu Trp Phe
Ala H's 151015 <210> 4 <211> 11 <212> PAT <213> Artificial 5 <220> <223>

CDRL1
30

diseases such as myocardial infarction as well as atherosclerosis, intravascular coagulation,

bone resorption, osteoporosis, periodontitis and hypochlorhydia.

The present invention also provides an antibody molecule according to the present .

invention for use in the treatment or prophylaxis of pain.

5 The present invention further provides the use of an antibody molecule according to
the present invention in the manufacture of a medicament for the treatment or prophylaxis of
a pathological disorder that is mediated by IL-17A and/or IL-17F or associated with an
increased level of IL~17A and/or IL-17F, Preferably the pathological disorder is rtheumatoid

arthritis or multiple sclerosis.

10 The present invention further provides the use of an antibody molecule according to
the present invention in the manufacture of a medicament for the treatment or prophylaxis of

pain.

An antibody molecule of the present invention may be utilised in any therapy where it
is desired to reduce the effects of IL-17A and/or IL-17F in the human or animal body. IL-
15 17 A and/or IL-17F may be circulating in the body or may be present in an undesirably high

level localised at a particular site in the body, for example a site of inflammation.

An antibody molecule according to the present invention is preferably used for the

control of inflammmatory disease, autoimmune disease or cancer.

The present invention also provides a method of treating human or animal subjects
20  suffering from or at risk of a disorder mediated by IL-17A and/or IL.-17F, the method
comprising administering to the subject an effective amount of an antibody molecule of the

present invention.

An antibody molecule according to the present invention may also be used in
diagnosis, for example in the in vivo diagnosis and imaging of disease states involving IL-

25 17A andfor IL-17F,

The present invention is further described by way of illustration only in the following

examples, which refer to the accompanying Figures, in which:



<400> 4 10 Arg Ala Asp Qu Ser Val Thr Thr Leu Met His 1510 15 <210> 5
<211> V <212> PAT <213> Rattus rattus 20 <400> 5 Leu Val Her Asn Arg GQu
Her 15 25 <210> 6 <211> 9 <212> PAT <213> Rattus rattus 30 <400> 6 Gn Gn
Thr Trp Ser Asp Pro Trp Thr 15 35 <210> 7 <211> 108 <212> PRT 40 <213>

Artificial <220> <223> gL7 31

Figure:
1 a) Light chain V region of antibody CA028 0496 (SEQ ID NO:7)
b) Heavy chain V region of anttbody CA028 0496 (SEQ ID NO:9)

¢) CDRHI (SEQ ID NO:1), CDRH2 (SEQ ID NO:2), CDRH3 (SEQ ID NO:3),
5 CDRL1 (SEQ ID NO:4), CDRL2 (SEQ ID NO:5), CDRL3 (SEQ ID NO:6) of

antibody CA028 496.

d) Light chain of antibody CA028 496 (SEQ ID NO:11).

e¢) Heavy chain of antibody CA028 496 (SEQ ID NO:15).

f) DNA encoding light chain of antibody CA028 496 including signal sequence
10 (SEQ ID NO:14).

g) DNA encoding heavy chain of antibody CA028_496 including signal sequence

(SEQ ID NO:18)

Figure 2 a) The effect of antibody CA028_ 0496 (designated Ab#496 in legend) on human IL-
15 17 induced IL-6 production from Hela cells. b) The effect of antibody CA028_0496
(designated Ab#496 in legend) on human IL-17F induced IL-6 production from Hela cells

DNA manipulations and general methods

E. coli strain INVol" (Invitrogen) was used for transformation and routine culture
20 growth, DNA restriction and modification enzymes were obtained from Roche Diagnostics
Ltd. and New England Biolabs. Plasmid preparations were performed using Maxi Plasmid
purification kits (QIAGEN, catalogue No. 12165). DNA sequencing reactions wete
performed using the ABI Prism Big Dye terminator sequencing kit (catalogue No. 4304149)
and run on an ABI 3100 automated sequencer (Applied Biosystems). Data was analysed
25 using the program AutoAssembler (Applied Biosystems). Oligonucleotides were obtained

from Invitrogen. The concentration of IgG was determined using [gG assembly ELISA.
IL-17 isoformns

Recombinant IL~17A and IL-17F were purchased from R&D Systems.



45 <400> 7 Ala Ile G n Leu Thr Gn Her Pro Ser Her Leu Ser Ala Her Val Gy
151015 50 Asp Arg Val Thr Ile Thr Cys Arg Ala Asp G u Set Val Thr Thr Leu
202530 55 Met His Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys Leu Leu lle
354045 505560 Ser Ay Ser Ay Thr Asp Phe Thr Len Thr Ile Ser Ser Leu
Gn Pro 5 657075BO G n Asp Phe Ala Thr Tyr Tyr Cys G n Gn Thr Trp Ser Asp
Pro Trp 859095 10 Thr Phe Ay G n G y¥2Thr Lys Val Gn Ile Lys Arg 100105 15

<210> 8 <211> 324 <212> DNA <213> Artificial 20 <220> <223> gL7
Recombinant IL-17A/F heterodimer was produced by linking IL-17A and IL-17F using a GS

linker. The heterodimer had the following sequence (SEQ ID NO:19)

MGITIPRNPGCPNSEDKNFPRTVMVNLNIHNRNTNTNPKRSSDYYNRSTSPWNLHRN
5 EDPERYPSVIWEAKCRHLGCINADGNVDYHMNSVPIQQEILVLRREPPHCPNSFRILEK
ILVSVGCTCVTPIVHHVAGGGGSGGGGSGGGGSGGGGSRKIPKVGHTFFQKPESCP
PVPGGSMKLDIGIINENQRVSMSRNIESRSTSPWNYTVTWDPNRYPSEVVQAQCRNL
GCINAQGKEDISMNSVPIQQETLVVRRKHQGCSVSFQLEKVLVTVGCTCVTPVIHHV
Q
10
Recombinant cynomolgus IL-17F (SEQ ID NO:20)
MRKIPKVGHT FEQKPESCRPVPEGSMKLDTGIINENQRVSMSRNIESRSTSPUNYTVTWDPN
RYPSEVVQAQCKHLGCINAQGREDI SMNSVEPIQORTLVLRRKHQGCSVSFQLEKVLVTVGCT
CVTPVIHHVQ
15
The DNA sequence encoding IL-17A/F heterodimer was chemically synthesised by
Entelechon GmbH and was subcloned into pET43.1a at the Ndel/Xhol sites.
The DNA sequence encoding cyno L-17F was amplified by PCR using primers that
introduced Ndel and Xhol restriction sites. The PCR products were ligated into pCR4Blunt-
20 TOPO and sequence verified before digestion and ligation into pET43.1a at the Ndel/Xhol

gites.

pET43.1a DNA encoding IL-17 isoforms was used fo transfect BL21(DE3) cells and selected
carbenicillin-resistant clones were grown at 37°C overnight in 2TY broth containing 2%

25 glucose and 50pg/ml carbenicillin. The cultures were then diluted and grown in the same
medium to an ODgop of 0.5-0.7, induced with 1mM IPTG and grown at 37°C for a further 4-5

hours.

Cells were harvested by centrifugation and inclusion bodies prepared from from the cells.
30 Inclusion bodies were solubilised in 50mM Tris-HCI, 5M guanidinium hydrochloride, 50mM
NaCl, 1mM EDTA, 2mM reduced glutathione, 0.2mM oxidised glutathione, pH 8.5. 1L-17

protein was refolded by dropwise addition of the solubilised protein to the above buffer



<400> 8 25 gccatccagc tgacccagag attacctgca gggctgacga ggcaaagecc

ccaagct cct

t ggagatcaa ccottcctct ctcagcgcca aagcgtgacc acattgatgc gatctatctg
gtttccaatc tggaactgac tttaccctga ttgccagcag acttggagcg gcgt gtgtcggaga
cagagt gact actggtacca acagaagcct gggagtctgg agtocccagc caatctcctc
act ccagccc acccttggac atttggacag <2B80> 9 <211> 125 40 <212> PRT <213>
Artificial <220> <223> gii9 45 <400> 9 Gn Val Gn Len Val Gn Ser.
Sly Len %}pu‘t@uﬁniﬁ:,n@mgpysﬂrghipnde, with vigorous stirring. The final volume was chosen

10

15

20

25

30

such that the final protein concentration was no more than 0, lmg/ml.

The refolded protein solution was concentrated if required, before Bﬁffer exchange with
[0mM MES pH®6. The protein was then applied to a column of Sepharose SP HP equilibrated
with 20mM MES pH6. Protein was eluted with a linear gradient of 0-500mM NaCl in MES
pH6 over 10 column volumes. For IL-17F the gradient was extended to 600mM NaCl. In
order to further purify IL-17, the relevant {raction fiom the Sepharose SP HP column were
pooled, concentrated and diluted with 20mM CAPSO (pH10) and applied to a Mono Q
column equilibrated with 20mM CAPSO. Protein was eluted with a linear gradient of 0-
250mM NaCl in 20mM CAPSO over 20 column volumes. Fractions containing 1L-17 were
pooled and neutralised using 1M MES pHS6.

Example 1: Production of a neutralising anti-1L-17 antibody

Female Sprague Dawly rats were immunised with recombinant human 11.-17 (purchased from
R & D systems). Rats received four immunisations of 20pg IL-17 in 100l Freund’s
adjuvant. Antibody 225 which binds human 11.-17 was isolated using the methods described
in WO04/051268. Genes for the heavy chain variable domain (VH) and light chain variable
domain (VL) of antibody 225 were isolated and sequenced following cloning via reverse
iranscription PCR.

A series of humanised VL and VH regions were designed using human V-region
acceptor frameworks and by varying the number of donor residues in the framework regions.
Eight grafted VL regions (gL1-8) and 9 grafted VH regions (gH1-9) were designed and genes
were built by oligonucleotide assembly and PCR mutagenesis.

The light chain grafted sequences were sub-cloned into the human light chain
expression vector pKH10.1 which containg the DNA encoding the human C-Kappa constant
region (Km3 allotype). The heavy chain grafted sequences were sub-cloned into the human
gamma-4 expression vector pVhgdP FL, which containg the DNA encoding the human
gamima-4 constant region containing the hinge stabilising mutation S241P (Angal et al,
supra). Plasmids were co-transfected into CHO cells and the antibodies produced screened

for activity in [L-17 binding and neutralisation assays. Transfections of CHO cells were

30 aggttcagcg gcagtgggtc gaagatttcg ccacctacta 35 ggcacaaaag

Sly Gy



151015 50 Set Len Arg Len Ser Cys Ala Ala Set Ay Phe Thr Phe Ser Asp Tyr
202530 55 Ass Met Ala Trp Val Arg Gn Ala Pro Sly Lys Sly Len G u. Trp Val
354045 Ala Thr Ile Thr Tyr Au Ay Arg Asn Thr Tyr Tyr Arg Asp Set Val

505560 5 Lys Gy Arg Phe Thr Ile Sec Arg Asp Asn Ala Lys Asn Set Len Tyr
65707580 Leu G n Met Asn Sec Len Arg Ala Qu Asp Thr Ala Val Tyr Tyr Cys
10859095 Ala Sec Pro Pro G n Tyr Tyr3&n Gy Set Ile Tyr Arg Len Trp Phe

100105110 15 Ala His Trp Ay Gn Ay Thr Len Val Thr Val Set Set 115120125
20 <210¥erformed pgisg gpd.ipofectaming™ 2000 procedure according to manufacturer’s

instructions (InVitrogen, catalogue No. 11668).

The most optimal graft based on expression, affinty and neutralisation potency
(gL7gH9) was selected and named CA028 0496. The V region sequences of this antibody
5 are shown in Figure 1 (a) and (b) and in SEQ ID NOs: 7 and 9 for the light chain (gL.7) and
heavy chains (gH9) respectively.

The heavy chain acceptor framework is the human germline sequence VH3 1-3 3-07
with framework 4 coming from this portion of the human JH-region germline JH4. The light
chain acceptor framework is the human germline sequence VK1 2-1-(1) L4, with framework

10 4 coming from this portion of the human JK-region germline JK1.

Example 2: Antibody CA028 0496 neutralises IL-17 and IL-17F and IL-17A/F

heterodimey

Hela cells

The potency of antibody CA028 0496 against human recombinant I1.-17 and human

15 recombinant IL-17F in Hela cells was tested and compared to antibody CDP435
(W006/054059). Hela cells were obtained from the cell bank at ATCC (ATCC CCL-2).
Cells were grown in Dulbecco’s modified Eagle’s medium (DMEM) supplemented with 10%
foetal calf serum, penicillin, gentamycin and ghutamine. 1x10* cells were plated out into 96
well flat bottomed tissue culture plates. Cells were incubated overnight and washed once in

20  assay buffer. Bither human IL-17A (25ng mi™) or human IL-17F (125ng ml™) was incubated
in the presence of a fixed concentration of human TNF-o this mixture was preincubated with
antibody CA028_0496 or antibody CDP435. Cytokine plus antibody was then added to the
Hela cells which were incubated overnight. The production of IL-6 in the cell eulture
supernatant was proportionate to the amount of IL-17A/IL-17F added to the cells. Human [L-

25 6 levels were measured by ELISA and quantified by comparison with known standard

concentrations of human IL-6.

The data (Figures 2a and 2b) indicates that antibody CA028 0496 potently neutralised human

recombinant [1.~17A and also had some activity against human IL-17F. The data from these
30 experiments indicated that antibody CA028_0496 gave an ICso of 43/ng/ml against human

recombinant IL-17 (25ng mi™") and 1477ng/ml against recombinant IL-17F (125ng ml™).



<212> DNA <213> Artificial 25 <220> <223> gH9 <400> 10 30 gaggttcagc

t cgtt gaat c cggaggcgga ctcgtgcagc ctgggggctc cttgcgget g60 agctgegcetg
ccagtggctt cactttcagc gattacaata tggcctgggt gcgccaggccl20 ccaggcaagg

gt ctggagt g ggtggccaca attacctatg agggcagaaa cacttattacl80 35 cgggattcag
t gaaagggcg atttaccatc agcagggat a atgcaaagaa cagt ct gt ac240 ctgcagat ga

act ctctgag agct gaggac accgctgtct actéttgtgc aagoccacco300 40 cagtactatg
agggct caat ctacagattg t%ﬁttt ccc ? gcca gggaacacthGO gt gaccgt ct
cgagc 375 egrdighp antippdy o 26 mz& fePPRLagninst hyredngpconinenp> <223>

a7 it Sec Set Len
oot Xlogslggﬂb&gs?%drloﬁ@% g,&ﬂasﬁénéh@ecbllnﬁm%’lﬁld hep 4 F]gﬁl\g/lﬂ tlﬁ?gss g Asp G n Set

val Tim (Irzﬁcpulq_@n based on per IgG assummg a 1n01ecu1ar Welght of 145,000 as an average 1G4
and assuming that IL-17A and IL-17F are dimers).

Human microglia cells

Human microglia cells (TCS Cellworks) were plated out in a flat bottom 96-well plate at
3,000 cells per well in a total volume of 100 pl and left for 24 hours to attach to the plastic,
At this time titrations (5, 1, 0.2 and 0.04 pg/ml) of human recombinant IL-17A, human

10 recombinant IL-17F, cynomolgus recombinant IL-17F and human recombinant 1L-17A/F
heterodimer in the presence and absence of 10 ng/ml human recombinant TNFa were added
to wells in triplicate. Control wells contained no stimulation, IL-17A alone (100ng/m}),
TNFa alone and IL-17A and TNFo, together. All eytokines were added in a total volume of
110 pl/well, making the total well volume 210 pl. In experiments involving antibodies, cells

15 were plated out in the same way. After 24 hours antibodies and cytokines were added at the

same time fo give the stated final concentrations in a total final volume of 200 pl.

After a further 24 hours incubation at 37°C, supernatants were harvested and frozen at -20°C
until analysis. For analysis, supernatants were diluted 1/10 and measured for [L-6 using a

20 human IL-6 MSD kit, according to manufacturer’s instructions.

All isoforms of IL-17 tested were found to be active in the assay, particularly in the presence
of TNFao.

25 The potency of antibody CA028 0496 against human recombinant IL-17A and human
recombinant IL-17F, cynomolgus recombinant IL-17F and human recombinant IL-17A/F
heterodimer in human microglia cells was tested in the presence of TNFo. and compared to a

control antibody and an IL-17A specific antibody using the method desctibed above.

30 The contro] antibody had no effect on the activity of any of the cytokines tested.



202530 Met His Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys Len Len Ile
5354045 Tyr Len Val Set Asn Arg Qu Ser Gy Val Pro Set Arg Phe Set Ay
505560 10 Set Ay Set Ay Thr Asp Phe Thr Leu Thr Ile Set Set Len Gn Pro
65707580 15 G n Asp Phe Ala Thr Tyr Tyr Cys Gn Gn Thr Trp Set Asp Pro Trp
859095 20 Thr Phe Ay Gn @y Thr Lys Val Gu Ile Lys Arg Thr Val Ala Al a
100105110 Pro Set Val Phe Ile Phe PrééPro Ser Asp Gn Gn Len Lys Set Gy
25115120125 Thr Ala Set Val Val Cys Len Len Asn Asn Phe Tyr Pro Arg Gn Ala
1301351 4@tiBein §A02520496had Iphipitpipsactisity zesmspadihne aytplinesdinl 7o8t- 1T yndAsn Set

Gn 145 %]5—99‘%}%@111315@ cynomolgus 1L-17F while the IL-17A specific antibody only had
inhibitory activity against IL-17A and IL-17A/F heterodimer.

5 Example 3: Affinity of antibody CA028 0496 (human 18G4 constant regions) for IE-
17A and IL-17F

BIA (Biamolecular Interaction Analysis) was performed using a Biacore 3000 (Biacore AB).
All experiments were performed at 25 °C. Affinipure Fe Fragment goat anti-human IgG, Fe
fragment specific (Jackson ImmunoResearch) was immobilised on a CM5 Sensor Chip via

10 amine coupling chemistry to a capture level of 6000 response units (RUs). HBS-EP buffer
(10mM HEPES pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005 % Surfactant P20, Biacore AB)
was used as the running buffer with a flow rate of 10 pl/min. A 10 ! injection of antibody
CAO028_0496 (1.81mg/m!) was used for capture by the immobilised anti-human IgG-Fe.
Human IL-17A and IL-17 isoforms were titrated over the captured CA028 0496 at doubling

15 dilutions from 50nM to sub nM at a flow rate of 30 pL/min. The surface was regenerated by a
30 uL injections of 40 mM HCI, followed by one 5 pL injection of 5 mM NaOH.

Background subtraction binding curves were double referenced and analysed using the
BiAevaluation software (version 3.2) following standard procedures. Kinetic parameters

20 were determined from the fitting algorithm.

The affinity value determined for antibody CA028 0496 binding IL-17A was 16 pM and
1750pM for IL-17F. Antibody CA028_0496 did not bind to the other [L-17 isoforms (IL-17
B, C,D and E). Antibody CA028_0496 therefore specificially binds IL-17A and IL-17F,

25 Example 4: Affinity of antibody CA028 0496 (murine IpG1 constant regions) for 11~
17A, cynomolgus IL-17F and YL-17A/F heterodimer

BIA (Biamolecular Interaction Analysis) was performed using a Biacore 3000
(Biacore AB).
All experiments were performed at 25 °C. Affinipure F(ab’), fragment goat anti-mouse IgG,

30 Feo fragment specific (Jackson ImmunoResecarch) was immobilised on a CM5 Sensor Chip



Gn Set Val Thr AQu G n Asp Set Lys Asp Set Thr Tyr Set Len Set 165170175
40 Set Thr Len Thr Len Set Lys Ala Asp Tyr G n Lys H's Lys Val Tyr
180185190 Ala Cys G n Val Thr Hs Gn Ay Len Set Ser Pro Val Thr Lys Set
45195200205 Phe Asn Arg Ay G n Cys 210 50 <210> 12 <211> 234 <212> PRT 55
<213> Artificial <220> <223> Signal - EgL7+constant domain <400> 12 Met Ser
Val Pro Thr Gn Val Leu Ay Len Len Bén Len Trp Len Thr 151015 5 Asp Al a
Arg Cys Ala Ile Gn Len Thr Gn Ser Pro Ser Her Len Her 202530 10
(Biacore AB) via amine coupling chemistry to a capture level of 6000 response units (RUs).

HBS-EP buffer (10mM HEPES pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005 % Surfactant P20,
Biacore AB) was used as the running buffer with a flow rate of 10 pL/min. A 10 pL injection
of antibody CA028_0496 at 4ug/miL, was used for capture by the immobilised anti-mouse

5 1gG, Fe. Human IL-17A, cyno IL-17F and heterodimerA/F were titrated over the captured
CA028_0496 at doubling dilutions from 25nM to sub nM at a flow rate of 30 pL/min. The
surface was regenerated at a flowrate of 10uL/min by a 10 ul injection of 40 mM HCI,
followed by a 5 pL injection of 5 mM NaOH,

10 Double referenced background subtracted binding curves were analysed using the
BIAevaluation software (version 3.2) following standard procedures. Kinetic parameters

were determined from the fitting algorithm.

Antibody CA028 0496 had an affinity of 21pM for IL-17A, 116pM for IL-17A/F
15 heterodimer and 1030pM for cynomolgus IL-17F.

It will of course be understood that the present invention has been described by way of
example only, is in no way meant to be limiting, and that modifications of detail can be made
within the scope of the claims hereinafter. Preferred features of each embodiment of the

20 invention are as for each of the other embodiments musatis mutandis. All publications,
including but not limited to patents and patent applications, cited in this specification are
herein incorporated by reference as if each individual publication were specifically and

individually indicated to be incorporated by reference herein as though fully set forth.

25



Ala Her Val Ay Asp Arg Val Thr Ile Thr Cys Arg Ala Asp G n Her 354045 15
Val Thr Thr Leu Met H's Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro 505560 Lys
Len Len Ile Tyr Len Val Her Asn Arg Gn Her Ay Val Pro Her 20 65707580 Arg
Phe Her Gy Ser Ay Her Ay Thr Asp the Thr Len Thr Il e Her 859095 25 Ser
Len Gn Pro Gn Asp Phe Ala Thr Tyr Tyr Cys Gn Gn Thr Trp 100105110 30
Her Asp Pro Trp Thr Phe Ay G n Gy Thr Lys Val Gn Ile Lys Arg 115120125
35 Thr Val Ala Ala Pro Her Val Phe Ile Phe Pro Pro Her Asp Gn G n
13013514@1’4}@\451_ys Her Ay Thr Ala Her Val Val Cys Len Len Asn Asn Elle Tyr

40 145150 155460BRE 1AM dGhic Fods ¥l B A kS Mok, ASD Asn Ala Len Gin
Her 165170175 45 GgﬁﬂAsn%F o WML QL kMO Asp Her Lys Asp

Her Thr 2. A neutralising antibody according to claim 1 which also binds human IL-17A/F

heterodimer.

5 3. Aneutralising antibody according to claim 1 or claim 2 which has a binding affinity for
IL-17F of better than 2nM.

4. A neutralising antibody according to any one of claims 1-3 which has a binding affinity

for [L-17A that is at least 10 times greater than its binding affinity for IL-17F.

5. A neutralising antibody according to any one of claims 1-4 which has a binding affinity
10 for IL-17A of better than 100pM.

6. A neutralising antibody according to any one of claims 1 to 5 which is capable of
inhibiting the activity of 0.8nM human IL-17A by 50% at a concentration of less than
5aM and the activity of 4.2nM IL-17F by 50% at a concentration of less than 12nM said
inhibitory activity being measured on the IL-17A or IL-17F induced release of 11.-6 from

15 Hela cells.

7. A neutralising antibody which binds human IL-17A and human IL-17F comprising a
heavy chain, wherein the variable domain of the heavy chain comprises at {east one of a
CDR having the sequence given in SEQ ID NO:1 for CDR-H1, a CDR having the
sequence given in SEQ ID NO:2 for CDR-H2 and a CDR having the sequence given in
20 SEQ ID NO:3 for CDR-H3.

8. A neutralising antibody according to claim 7, wherein the variable domain of the heavy
chain comprises the sequence given in SEQ ID NO:1 for CDR-H1, the sequence given in
SEQ [D NO:2 for CDR-H2 and the sequence given in SEQ ID NO:3 for CDR-H3,

9. A neutralising antibody which binds human [L-17A and human IL-17F, comprising a
25 light chain, wherein the variable domain of the light chain comprises at least one of a
CDR having the sequence given in SEQ ID NO:4 for CDR-L1, a CDR having the
sequence given in SEQ ID NO:5 for CDR-L2 and a CDR having the sequence given in
SEQ D NO:6 for CDR-L3,

10. A neutralising antibody according to claim 7 or claim 8, additionally comprising a light

30 chain, wherein the variable domain of the light chain comprises at least one of a CDR.



180185190 50 Tyr Her Len Her Her Thr Len Thr Len Her Lys Ala Asp Tyr Gn
Lys 195200205 55 His Lys Val Tyr Ala Cys G n Val Thr Hs Gn Ay Len Her
Ser Pro 210215220 Val Thr Lys Her Phe Asn Arg Ay G n Cys 225230 <210> 13
5 <211> 645 <212> DNA <213> Artificial <220> 10 <223> gli 7+constant domai n
<400> 13 gccatccagc tgacccagag cccttggtct ctcagcgcca gtgtcggaga
cagagtgact 60 15 attacctgca gggctgacga aagcgtgacc acattgatgc actggtacca
acagaagcctlzo gcaaagccc, ccaagctcct gatctatctg gtttccaatc gggagtctgg

agt ccocagciBOeAReItRET G Ve @1 NOa&ORghb atilihbednghe sesaersecct ¢

act ceageccgddh iR AnoApacb I FOCERACTLAG O hIRLAGE S AEkiORRGL g TnC | 00aC
atttggacag30 gcacaaaag t ggagat caa gcgtacggta gcc cat ctgfcttcat
cttcccgeccalie® BCDBﬂéhtgagc agtt gaaat ¢ tggaactgcc tetgttgtgt gcctgetgaa

" tadcttctat420

11, A neutralising antibody according to claim 9 or claim 10 wherein the variable domain of
5 the light chain comprises the sequence given in SEQ ID NO:4 for CDR-L1, the sequence
given in SEQ ID NO:5 for CDR-L2 and the sequence given in SEQ ID NO:6 for CDR-L3.

12. A neutralising antibody which binds human IL-17A and human IL-17F, wherein the
variable domain of the heavy chain comprises three CDRs and the sequence of CDRH-1
has at least 60% identity or similarity to the sequence given in SEQ ID NO:1, the

10 sequence of CDRI-2 has at least 60% identity or similarity to the sequence given in SEQ
ID NO:2 and the sequence of CDRH-3 has at least 60% identity or similarity to the
sequence given in SEQ [D NO:3.

13. A neutralising antibody according to claim 12, additionally comprising a light chain,
wherein the variable domain of the light chain comprises three CDRs and the sequence of
15 CDRL-~1 has at least 60% identity or similarity to the sequence given in SEQ ID NO:4, the
sequence of CDRI-2 has at least 60% identity or similarity to the sequence given in SEQ
ID NO:5 and the sequence of CDRL-3 has at least 60% identity or similarity to the
sequence given in SEQ ID NO:6.

14. An antibody according to any one of claims 7 to 11 wherein the heavy chain comprises
20 the sequence given in SEQ ID NO:9.

15. An antibody according to any one of claims 7 to 11, wherein the light chain comptises the
sequence given in SEQ ID NO:7,

16. A neutralising antibody which binds human IL-17A and human IL-17F, having a heavy
chain comprising the sequence given in SEQ ID NO:9 and a light chain comprising the
25 sequence given in SEQ ID NO:7.

17. A neutralising antibody which binds human I1-17A and human I1.-17F, wherein the
variable domain of the light chain comprises a sequence having at least 80% identity or
similarity to the light chain variable domain of the antibody of claim 16 and wherein the
variable domain of the heavy chain comprises a sequence having at least 80% identity or

30 similarity to the heavy chain variable domain of the antibody of claim 16,



cccagagagg ccaaagtaca gtggaaggtg gataacgccc tocaateggg taactcccag480 30
gagagt gt ca cagagcagga cagcaaggac agcacctaca gcctcagcag caccct gacg540

ct gagcaaag cagact acga gaaacacaaa gtctacgcct gcgaagtcac ccat cagggc600

ct gagctcgc ccgtcacaaa gagcttcaac aggggagagt gttag645 35 <210> 14 <211> 705
<212> DNA <213> Artificial 40 <220> 423> signal +gL7+constant domai n <400>
14 45 atgtcagttc ccacacaggt gctgggcctg cttctgttgt ggctcaccga tgctaggt gt 60

gccatccagc tgacccagag cccttcctct ctcagcgcca gtgtcggaga cagagtgact120 50
attacct dga”* yeedisiag antibadywich hinds bt fat Tgcanddvggt ded A4F, devigaadeoty1 80

.G 3 , . .agt cco 240
2001t cagoq ahaarpnare PR EbARE B RO FAPONEE ML AHIIRERYS 0 55

gaagat t t ceewacceibet ia SEQdcEgdag actt ggagog acccttggac atttggacag360
ggcacaaaag tggagatcaa gcgtacggta gcggcoccat ctgtcttcat cttcccgccad20
t ct gat gdBcA agtitafjsingttitbdgabich §iods hotgt gt gt anddoinge (IgaAZF, iaahichdiat 480
cccagggagg, ga aar%tl%ﬁmg c%a15ns are at least 80% identical or similar to the corresponding heavy and

light chains of the antibody of claim 18.

20. A neutralising antibody which binds human IL-17A and human IL-17F, which binds to
the same epitope on human IL-17A and/or human IL-17F and/or IL-17A/F heterodimer as
the antibody of claim 16.

10 21. A neutralising antibody which binds human I1-17A and human IL-17F which cross-
blocks the binding of the antibody of claim 16 to human IL-17A and/or human [1-17F
and/or IL-17A/F heterodimer and/or is cross-blocked from binding human I1.-17A and/or
human IL-17F and/or IL-17A/F heterodimer by the antibody of claim 16.

22. The antibody according to any one of claims 1-21, wherein the antibody is a whole

15 antibody or functionally active fragment or derivative thereof,

23. The antibody according to claim 22 where the antibody fragment is a domain antibody,
Fab, Fab’, F(ab’),, scFv or an epitope-binding fragment thereof.

24. The antibody according to claim 23, wherein the antibody or fragment thereof is a CDR-
grafted antibody or a fully human antibody.

20 25. The antibody according to any one of claims 1-24 wherein the antibody or fragment

thereof is conjugated to one or more effector molecule(s).
26. An epitope on human IL-17A bound by the antibody of claim 16.
27, An epitope on human IL-17F bound by the antibody of claim 16.
28. An epitope on human IL-17A/F heterodimer bound by the antibody of claim 16,

25 29. An isolated DNA sequence encoding the heavy and/or light chain(s) of an antibody

according to any one of claims 1 to 24,

-~

30. A cloning or expression vecior comprising one or more DNA sequences according to

claim 29.



ct gagcaaag ctgagctcgc ccaaagtaca cagagcagga cagactacga ccgtcacaaa

gt ggaaggt g cagcaaggac gaaacacaaa gagcttcaac gataacgccc agcacctaca

gt ot acgCct aggggagagt tccaatcggg taactcccag gcctcagcag caccctgacg
gogaagtcac ccatcagggc gttag 10 <210> 15 <211> 452 <212> PAT <213>
Artificial 15 20 <220> <223> gH9+consfjant domain <400> 15 Gu Val Gn Lou
Val Qu Ser Ay 15 Ay Ay Leu Val 10 Gn Pro Ay Qy

31. A vector according to claim 30, wherein the vector comprises the sequences given in SEQ
ID NO:14 and SEQ ID NO:18,

32. A host cell comprising one or more cloning or expression vectors according to claim 30 or .

claim 31.

5 33. A process for the production of the antibody of any one of claims 1 to 24, comprising

culturing the host cell of claim 32 and isolating the antibody,

34. A pharmaceutical composition comprising an antibody according to any one of claims 1
to 24, in combination with one or more of a pharmaceutically acceptable excipient, diluent
or carrier,
10 35. A pharmaceutical composition according to claim 34, additionally comprising other active

ingredients.

36. An antibody according to any one of claims 1 to 24 or a pharmaceutical composition
according to claim 34 or claim 35, for use in the treatment or prophylaxis of a
pathological disorder that is mediated by [L-17A and/or IL-17F, or that is associated with

15 an increased level of IL-17A or IL-17F.

37. The use of an antibody according to any one of claims 1 to 24 in the manufacture of a
medicament for the treatment or prophylaxis of a pathological disorder that is mediated by

IL-17A or IL-17F, or that is associated with an increased level of IL-17A or IL-17F.



15 25 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe Ser Asp Tyr
202530 Asn Met Ala Trp Val Arg An Ala Pro Ay Lys Gy Lou Gu Trp Val
30354045 Ala Thr Ile Thr Tyr Gu Gy Arg Asn Thr Tyr Tyr Arg Asp Ser Va
505560 35 Lys Ay Arg Phe Thr Ile Sec Arg Asp Asn Ala Lys Asn Ser Lou Tyr
65707580 40 Lou G n Met Asn Sec Leu Arg Ala GQu Asp Thr Ala Val Tyr Tyr Cys
859095 45 Ala Ser Pro Pro Gn Tyr Tyr AQu Gy Ser | e Tyr Arg Leu Trp The
100105110 Ala H's Trp Ay A n G ¥zdhtclous¥ak Thr Val Sec Sec Ala Ser Thr
50115120125 Lys Gy Pro Sec Val Phe Pro Leu Ala Pro Cys Sec Arg Set Thr Set
130135140,,89. Gykly S8kt ;Ala Ala Lou Sly Cys Lou Val Lys Asp Tyr Phe Pro
Gu Adams, Ralph

5 Popplewell, Andrew
T "' Rapecki, ‘Stephen

<120> Antibody molecules which bind IL-~17A and IL-17F
10 <130> G0035-WOO0L
<160> 2¢

<170> PatentIn version 3.3
15

<210> 1

<21¥> 10

<212> PRT :

<213> Rattus rattus
20

<400> 1

Gly Phe Thr Phe Ser Asp Tyr Asn Met Ala
1 5 10
25

<210> 2
<211> 17
<21i2> PRT
30 <«213> Artificial

<220>
<223> CDRHZ

35 <4q00> 2

Thr Ile Thr Tyr Glu Gly Arg Asn Thr Tyr Tyr Arg Asp Ser Val Lys
1 5 10 15

40
Gly

45 <210> 3
<21i> 146
<212> PRT
<213> Artificial

50 <zao>
<223> CDRH3

<400> 3

55 Pro Pro Gln Tyr Tyr Glu Gly Ser Ile Tyr Arg Leu Trp Phe Ala His
1 5 10 15



145150155160 Pro Val Thr Val Set Trp Asn Set Gy Ala Leu Thr Set @y Val

Hi s
Ser
Thr
Val
Phe
Asp
Val
Val
Adn

165170175 5 Thr Phe Pro Ala Val Len G n Set Ser Ay Leu Tyr Ser Len Ser
180185190 10 Val Val Thr Val Pro Ser Set Set Leo Ay Thr Lys Thr Tyr
Cys 195200205 Asn Val Asp Hs Lys Pro Set Asn Thr Lys Val Asp Lys Arg
G n 15210215220 Ser Lys Tyr Ay Pro Pro Cys Pro Pro Cys Pro Ala Pro G n
Len 225230235240 20 Ay Ay Pro Set Val Phe Len The Pro Pro Lys Pro Lys
Thr Lke;>24b250255 25 Met Ile Set Arg Thr Pro G n Val Thr Cys Val Va
Asp Vali>Seti 260265270 30 Gn Gn Asp Pro Gn Val Gn The Asn Trp Tyr
Asp G?X?N@WRﬂ3r|275280285 Val His Asn Ala Lys Thr Lys Pro Arg Qu G n
Phe Adh*>sebrthtcial |

<220> ..

<223> CDRL1

<400> 4

10
Arg Ala Asp Glu Ser Val Thr Thr Leu Met His
1 5 S 10

15 <210> 5
<211> 7
<212> PRT
<213> Rattus rattus

20 <4p0> 5

Leu Val Ser Asn Arg Glu Ser
1 5

25

<210> &

<211> &

<2i2> PRT

<213> Rattus rattus
30

<400> 6

Gin Gln Thr Trp Ser asp Pro Trp ‘Thr
1 5
35

<210> 7
<211> 108
<212> PRT

40 <213> Artificial

<220>
<223> gL7

45 <400> 7

Ala Ile Gln Leu Thr Gln Ser Pre Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

50

Asp Arg Val Thr Ile Thr Cys Arg Ala Asp Glu Ser Val Thr Thr Leu
20 25 30

55 Met His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr fLeu Val Ser Asn Arg Glu Ser Gly Val Pro Ser Arg Phe Ser Gly



35290295300 Tyr Arg Val
305310315320 40 Ay Lys @ u Tyr

Val

Ser 325330335 45 Ile G n Lys Thr |
Pro G n 340345350 50 Val

Tyr Thr

Ser Val

| e Ser

Len Pro Pro Ser

Len Thr Val
Lys Cys Lys Val

Len Hs Gn Asp Trp Len Asn
Ser Asn Lys Gy Len Pro Ser
Lys Ala Lys Ay A n Pro Arg G n

Gn Gn Gn Mt Thr

Asn G n Val 355360365 Ser Len Thr Cys Len Val Lys Ay Phe Tyr Pro Ser Asp
Ile Ala Val 55370375380 Pro Val Leo Asp Her Asp Ay Her Phe Phe Leu Tyr
Ser Arg Leo sphr 405410415 5:¥al Asp Lys SergArg Trp Gn Gn Ay Asn Val Phe
Her Cys Ser Val 420425430 10 Met His u Ala Leo H's Asn H's Tyr Thr Gn
Lys Ser Leu Her Leu 435440445
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
5 65 70 75 BO
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Thr Trp Ser Asp Pro Tip
85 90 95
10
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
100 105
15
<210> 8
<211> 2324
<212> DNA
<213> Artificial
20
<220>
<223> gL7
<400> 8
25 gecatceage tgacccagag cocttectet cteagegeca ghtgteggaga cagagtgact 60
attacctgea gggctgacga aagcegtgacce acattgatge actggtacca acagaagect 120
30 ggcaaagece ccaagcehect gatetatetg gttteccaatc gggagtetgy agtocceage 180
aggttecageg geagtygggte tggaactgac tttaccectga caatetcete actecagece 240
gaagatttcg ccacctacta ttgeeageag actlggageg acccottggac attiggacag 300
35 ggcacasaag tggagatcaa gogt 324
<210> 9
<211> 125
40 <212> PRT
<213> Artificial
<220>
<223> gHY
45
<400> 9
Glu Val Gln Leu Val Glu Ser Gly Gly Giy Leu Val Gln Pro &ly Giy
1 5 10 15
50
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe 'fhr Phe Ser Asp Tyr
20 25 30
55

Asn Met Ala Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu .Trp Val
35 40 45



15 Her Leo Ay Lys 450 <210> 16 20 <211> 471 <212> PRT <213> Artifici al
<220> 25 <223> si gnal +gH9+constant domai n <400> 16 Met G n Trp Her Trp Val

she Leo Phe Phe Leo Her Val Thr Thr dy 30 151015 Val H's Ser Gu Val Gn
Leu Val Gn Ser Ay Gy Ay Leo Val Gn 202530 35 Pro Ay Gy Ser Leu Arg
Leu Ser Cys Ala Ala Her Ay Phe Thr Phe 354045 40 Ser Asp Tyr Asn Met Al a
Trp Val Arg Gn Ala Pro Ay Lys Ay Leu 505560 45 G n Trp Val Ala Thr Ile
Thr Tyr Ghb Ghyndr heAsR T cTy acd Wen A 62707580, Asp drvayal Lys Ay Ary
Phe Thr 1le dder Arg Asp AsnsAl a Lys Asn 50859095 Her Leo Tyr Leo G n Met
Asn Her Len Arg Ala G n Asp Thr Al a Val
5 Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
... B5 - o 0. T N I 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyx Tyr Cys
10 85 90 85
Ala Ser Pro Pro Gln Tyr Tyr Glu Gly Ser Ile Tyr Arg Leu Trp Phe
100 105 110
15
Ala His Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125
20
<210> 10
<21l> 375
<212> DNA
<213> Artificial
25
<220>
<223> gHY
<400> 10
30 gaggttcage tcgtigaatco cggaggcgga ctegltgcage ctgggggebe ctihgeggetyg 60
agctgegety ccagtggett cacttteage gattacaata tggeoctgyggt gogeocaggoe 120
35 ccaggecaaqgg gtetggagbtg ggtggecaca attacctatg agggecagaaa cacttattac 180
cgggattcayg tgaaagggeg atttaccatce agecagggata atgeaaagaa cagtcigtac 240
ctgcagatga actcictgag agotgaggac accgetgict actattgtge aageoceacce 300
40 cagtactaty agggctcaat ctacagattg tggtttgecc attggggeea gggaacackg 360
gtgaccgtct cgage 375
45 <210> 11
<211> 214
<212> PRT
<213> Artificial
50 <z20>
<£223> GLT7+constant domain
<400> 11
355 Ala Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

Asp Arg Val Thr Ile Thr Cys Arg Ala

5

10

15

Asp Glu Sex Val Thr Thr Leu



100105110 55 Tyr Tyr Cys Ala Her Pro Pro Gn Tyr Tyr Gn Ay Her Ile Tyr
Arg 115120125 Lou Trp Phe Ala Hs Trp Ay Gn @y Thr Lou Val Thr Val Her
Her 130135140 5 Ala Her Thr Lys Gy Pro Her Val Phe Pro Lou Ala Pro Cys Her
Arg 145150155160 10 Her Thr Her GQu Her Thr Ala Ala Lou Gy Cys Lou Val Lys
Asp Tyr 165170175 Phe Pro Qu Pro Val Thr Val Her Trp Asn Her Ay Ala Lou
Thr Her 15180185190 Ay Val H's Thr Phe Pro Ala Val Lou Gn Her Her Ay Lou
Tyr Her 195200205 20 Lou Her Her \al Val Thr Val Bgo Her Her Her Leu Qvy
Thr Lys Thr 210215220 25 Tyr Thr Cys Asn Val Asp His Lys Pro Her Asn Thr

Lys Val Asp Lys 225230235240
Met His Trp Tyr Gln Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

5 35 40 45

Tyr Leu Val Ser Asn Arg Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
10

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 8o

15
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Thr Trp Ser Asp Pro Trp
85 90 95

20 Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr val Ala Ala
100 105 110

Prg Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
25 115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140
30

Lys Vai Gln Trp Lys vVal Asp Asn Ala Leu Gin Ser Gly Asn Ser Gln
145 150 155 160

35
Glu Ser val Thr Glu Gln Asp Ser Lys Asp Sex Thr Tyr Ser Leu Ser
165 170 175

40 Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
45 195 200 205

Phe Asn Arg Gly Glu Cys

210
30
<210>» 12
<211l> 234
<212> PRT

55 <213>» Artificial

<220>
<223> Signal+gL7tconstant domain



30 Arg Val Gn Her Lys Tyr Ay Pro Pro Cys Pro Pro Cys Pro Ala Pro
245250255 G u Phe Lou Ay Ay Pro Her Vval Phe Lou Phe Pro Pro Lys Pro Lys
35260265270 Asp Thr Lou Not Ile Ser Arg Thr Pro Au Val Thr Cys Val Val Va
275280285 40 Asp Val Her Gn Qu Asp Pro Au Val G n Phe Asn Trp Tyr Val
Asp 290295300 45 Ay Val Gu Val H's Asn Ala Lys Thr Lys Pro Arg Qu Gu

G n Phe 305310315320 50 Ase Ser Thr Tyr Arg Val Vol Her Val Lou Thr Val Lou
Hs Gn As@>326330335 Trp Lou Asn Ay Lys Gu Tyr Lys Cys Lys Val Her Ass
Lys dy Lou 55340345350 Pro Her Her Ile Qu Lys Thr Ile Ser Lys Ala Lys Ay
G n Pro Arly S855360365Thr@sln Prlo L& rﬁs‘lvaleuTIwu T L@eﬁtr]PrL@u Phe Ser Gn Au Gn
Met Thy Lys 370375380°5

' Asp Ala Arg Cys Ala ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser
20 25 3¢

10

Ala Ser Val Gly Asp Arg Val Thr fle Thr Cys Arg Ala Asp Glu Ser
35 40 45

I5 val Thr Thr Leu Met His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro

Lys Leu Leu Ile Tyr Leu Val Ser Asn Arg Glu Ser Gly Val Pro Ser
20 65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95
25

Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gln Thr Trp
100 105 110

30
Ser Asp Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
115 120 125

35 Thr val BAla Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
130 135 140

Leu Lys Ser Gly Thr Ala Ser Val val Cys Leu Leu Asn Asn Phe Tyr
40 145 150 155 160

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
165 170 175
45

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
180 185 1990

50

Tyr Ser TLeu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
195 200 205

55 His nys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
210 215 220

Val Thr Lys Ser Phe Asn Brg Gly Glu Cys



Asn G n Val Ser Leu Thr Cys Len Val
385390395400 10 Ile Ala Val GQu Trp Gn Ser Asn Ay Gn Pro Qu Asn Asn Tyr
Lys 405410415 15 Thr Thr Pro Pro Val Leu Asp Ser Asp Gy Ser Phe Phe Len
Tyr Ser 420125430 Arg Len Thr Val Asp Lys Ser Arg Trp Gn Gu Ay Asn Val
Phe Ser 20435440445 Cys Ser Val Met Hs Gn Ala Len H's Asn His Tyr Thr Gn
Lys Ser 450455460 25 Leu Ser Len Ser Len Qy Lys 465470 30 <210> 17 <211>

Lys Gy Phe Tyr Pro Ser Asp

1963 <212»s DNA <213> Artifd ci al

35 <220> <223> gH9+constant domain

<210> 13
5 <211> 645
LK212> . DNA
<213> Artificial
<220>
10 <223> gL7+constant domain
<400> 13
geeatcocage tgacceagag ccctitechet chcagegoca gtgteggaga cagaghgact 60
15 attacctgea gyggctgacga aagegtgace acattgatge actgatacca acagaagcet 120
ggcaaageecc ccaagcetcet gatctatetg ghittccaate gggagtobgg agtecccage 180
20 aggttecageg geagtgggte tggamactgac tittaccctga caatctecte acteccagoec 240
gaagatttcg ccacctacta ttgccageag acttygageg accettggac atttggacag 300
ggcacaaaaqg tggagatcaa gegtacggta goggcecccat ctgtetteat cticecgecea 360
25 tctgatgage agttgaaaltc tggaactgec totgtigitgt gocktgetgaa taacttcotat 420
cccagagagy ccaaagtaca gtggaaggtyg gataacgece tecaateggy taactcocag 480
30 gagagtgtca cagagcagga cagcaaggac agcacctaca gecteageag caccctgacg 540
ctgagcaaag cagactacga gaaacacaaa gtctacgect gegaagtcac ccatcaggge 6090
ctgagetege cogtcacaaa gagettcaac aggggagagt gttag 645
35
<210> 14
211> 705
<212> DHNA
<213> Artificial
40
<220>
<223> signal+gL7+constant domain
<400> 14
45 atgtcagtte ccacacaggt getygggecetg ctitctgbtigt ggctcacega tgetagotgt 60
gcecaltccage tgaceccagag ccecttectel cteagegeca gtgtcoggaga cagagtgact 120
attacctgea gggctgacga aagoegtgace acattgatge actggtacca acagaagect 180
50
ggcaaageee craagetect gatetatetg gttlccaate gggagtcetgg agtcccocage 240
aggttcagey geagtgggte tggaactgac tttacectga caatctecte actecagoece 300
55 gaagattteg ccacctacta ttgocageag acttggageg acccttggae attitggacag 360
ggecacaaaaqg lLggagatcasa gegtacggta geggececab chgltetteat chtecegeca 4290
tetgatgage agttgaaate tggaactgee tetgttgtght goctgctgaa taacttcotat 4806



<400> 17 40 gaggttcagc tcgttgaatc cggaggcgga ctcgtgcagc ctgggggctc
cttgcggct g60 agctgcgctg ccagtggctt cactttcagc gattacaata tggcctgggt
gcgccaggccl20 ccaggcaagg gtctggagtg ggtggccaca attacctatg agggcagaaa
cacttattacl80 45 cgggattcag tgaaagggcg atttaccatc agcagggata at gcaaagaa
cagtct gt ac240 ctgcagatga actctctgag agctgaggac accgctgtct actattgtgc
aagccoaccc300 50 cagtactatg agggctcaat ctacagattg tggtttgccc attggggcca
gggaacact g360 gtgaccgtct cgagcgotto tacaaagggc ccatccgtct tccccctgge
gcoct gct ocAgdzaaggageaceta gegagagoagatagonge actgpigget geattggeducaaggact a
cttoccogaad480 55 ceggtgacgg tgtcgtggaa ctcaggcgcc ctgaccagcg gcgtgcacac
Ct t cccgget BTG CCFALAGE™ CCTCABPACIICLACrRECE T dGLaGEHGe Ygac ég? gcc
ctccagca t C cca acac
O b e R SR R L e
ccaggct cagé20:dac et £k OL Ga b QYA agseLggcigbgC agccccagcc cagggcagca
aggcat gccc780 catctgtctc ctcacccgga ggcctctgac caccccactc atgcccaggg
agagggtctt840 10 ctggattttt ccaccaggct ccgggcagcc acaggctgga tgccectacc
ccaggcccﬁﬁggozégcatacagg ggcaggt gct gcgctcagac ctgccaagag ccat atccgg

b2

gaggaccct 0 sgecct gacct aagcccaccc caaaggccaa actctccact ccctcagcetc
agacacct te92Q15rikgficct ccca gatctgagta actcccaatc ttctctotgec agagtccaaa
tat ggt&cccl1080

<220>

<223> gH9%+constant domain

<400> 15

20
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

25 Ser lLeu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyr
20 25 30

Asn Met Ala Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Giu Trp Val
30 35 40 45

Ala Thr Ile Thr Tyr Glu Gly Arg Asn Thr Tyr Tyr Arg Asp Ser Val
50 55 60
35

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 15 80

40
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 a0 95

45 Ala Ser Pro Pro Gln Tyr Tyr Glu Gly Ser Ile Tyr Arg Leu Trp Fhe
1006 105 110

Ala His Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr
50 115 120 125

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Sexr Thr Ser
130 135 140
55

Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu
145 150 155 160



cat gcccacc
ggt gccct ag
tccatctctt
aaacccaagg
gt gagccagg
aat gccaaga
ctcaccgtcc

at gcccaggt
agt agcct gc
cct cagcacc
acact ct cat
aagaccccga
caaagccgcg
t gcaccagga

aagccaaccc
at ccagggac
tgagttcctg
gat ct cccgg
ggt ccagttc
ggaggagcag
ct ggct gaac

aggcct cgcc
aggccccagce
gggggaccat
acccct gagg
aact ggt acg
tt caacagca

ggcaaggagt

ctccagctca
cgggt gct ga
cagtettect
t cacgt gcgt
t ggat ggcgt
cgtaccgt gt
acaagt gcaa

aggcgggacall4o
cgcatccaccl200
gttccccccal2e0
ggt ggt ggac1320
ggaggt gcat 1380
ggt cagcgt c1440
ggt ct ccaac1500

20

25
30

aaaggcct cxocyl.ciixCceAl Segagaaaaceratigt Kicagagrecaaagyl gglgaecccacggglse0
gt gcgagggc cacat ggacal@aggt cagct cggckdaccc t ot gocct ggsgagt gaccgcl620
tgtgccgacc tctgtcccta cagggcagcc ccgagagcca caggtgtaca coctgccoccl680
at cccaggag, ga0a8,0a0Gay A0RAACCANAL.  CAJCLL 0AGC {0GE! 9gl A, aagget t ct al740
ccccagcgac atcgccgiggg agt gggagag caat gggcag ccggagagca act acaagacl800
cacgcctccc gtgctggact ccgacggctc cttcttcctc tacagcaggc taaccgtggal860
caagagﬁa Rggcagga g ggaatgtctt ctcatgctcc gtgatgcatg aggctctgcal920 45
t aéltae Q§%§H§

35
40

caacc aF¥foEtOtEE L gett Dtvghit Lemd1063r <2E0%¥s18 <211> 2020 50
<212> DNA <213>Artificial <2202°<223> signal i “gH9+constant domain 55

Asn Val Asp His Lys Pro Ser aAsn Thr Lys Val Asp
210 215 220

Lys Arg Val Glu
15

Sar
225
20

Lys Pro Ala

235

Pro Pro Bro

230

Tyr Gly Pro Cys Cys Glu Phe Leu

240

Pro

Gly Gly Val

245

Pro Phe Fhe Thr

255

Pro Pro Leu

250

Ser Leun Pro Lys Lys Asp

25

Met Ile Ser Thr Glu Val Thr

265

Arg Pro Val val Val Val Ser

260

Cys Asp

270

30 Gln Glu Giu Val Gin Phe

280

Asp Pro

275

Asn Trp Tyr Val Asp Val Glu

285

Gly

Val
35

His Asn Ala Thr

230

Lys Lys Pro Glu Glu Phe

295

Gln
300

Arg Asn Ser Thr

Val Val Val

310

Tyx Ser
3058

40

Arg Thr Val His Gln

315

Leu Leu Asn

320

Asp Trp Leu

Gly Lys Glu Tyr Lys val

325

Asn
330

Cys Lys Ser Ser Ser

335

Lys Gly Leu Pro

45

Ile Glu Thr

340

Lys Ile Ser Lys Ala Lys Gln

345

Gly Glu

350

Pro Arxrg Pro Gln

50 wvan Thr

355

Leu Gln

360

Tyr Pro Pro Saer Glu Glu Met Thr Lys Asn Gin Val

365

Sar Thr Leu

55

Leu Val

370

Lys Phe

375

Gly Tyr Ser Ile Ala Val

380

Pro Asp

Glu
385

Trp Glu Ser Asn Gly

390

Gln Pro Glu Asn Thr Thr Pro

400

Asn
395

Tyr Lys



<400> 18 atggaatggt cctgggtctt cctgtttttc ctttctgtca caaccggggt
gcacagegag60 gttcagctcg ttgaatccgg aggcggactc gtgcagcctg ggggctcctt
goggct gagcl120
ccaggccccal80 ggcaagggtc tggagtgggt ggccacaatt acctatgagg gcagaaacac
ttattaccgg240 5 gattcagtga aagggcgatt taccatcagc agggat aatg caaagaacag
tctgtacct g300 cagat gaact ctctgagagc tgaggacacc gctgtotact attgtgcaag
cccaccccag360 10 tactatgagg gctcaatcta cagattgtgg tttgcccatt ggggccaggg
aacact ggt g420 accgtctcga gcgcttctac aaagggccca tccgtettcc ccctggcgcecc

ct gct ccadg4 80! dgralet engragalc seadgdecleckivigiige S¢géet dgt cdraggact act t
ccccgascc9540 15 gt gatgt gt cgt ggaacttPaggcgeecct g acdageggeg t gcacacctt

cccgge

t gcgctgcca gtggcttcac tttcagcgat tacaatatgg cctgggtgeg

gt c600 ctacagtcct caggactcta ctccctcagc agcgtggtga ccgtgocctc

cagcagct t,g66Q,20 ;0acaggaaga ceClacanct 4.CAACH AgAl c¢AGRAGLRECA gcaacaccaa
ggt ggacaag720 agagifoggt g agaggccagmsacagggaggg agggs gt ct g ct ggaagcca
ggct cagccc760 25 tcctgectgg acgcaccccg gcectgtgcagcec cccagcccag ggcagcaagg
catgcé cat 840 ctgtctcctc acccgggg%é ctctgggcac cccact cat g cccagggaga
r
16 C

gggtcttc

t'§900°
ggccct gcgec960 30 at acaggggc aggtgctgcg ctcagacc

et teiabr A00CEE g gbica ;

éﬁhS?Q&Fbéﬁfdﬁuccctacccca
g

ccaagagcca tat cogggag

gaccct gcccl1020 ctgacctaag cccaccccaa aggccaaact ctccactccc tcagctcaga
cacct fift ce2080 Gly Lys

20

23

30

35

40

45

50

55

450

<210>
<21ii>
<212>
<213>

220>
<223>

<400>

Met Glu

1

Val His

Pro Gly

Ser Asp

50

Glu Trp

Asp Ser

Ser Leu

Tyr Tyr

16

471

PRT
Artificial

signal+gH%+constant domain

16

Trp Ser Trp Val Phe Leu Phe Phe Leu Sexr Val Thr Thr Gly

Ser Glu Val 6ln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
20 25 30

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Tyr Asn Met Ala Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
55 60

Val Ala Thr Ile Thr Tyr Glu Gly Arg Asn Thr Tyr Tyr Arg
70 75 80

Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn

Tyr Leu Gln Met Asn Ser heu Arg Ala Glu Asp Thr Ala Val
100 105 110

Cys Ala Ser Pro Pro Gln Tyr Tyr Glu Gly Ser Ile Tyxr Arg
115 120 i25

10



cctcccagat ctgagtaact
gcccaccat g cccaggt aag
gccct agagt agcctgcatc
atctettect cagcacctga
cccaaggaca ctctcat gat
agccaggaag accccgaggt
gccaagacaa agccgcggga

cccaatcttc
ccaacccagg

cagggacagg

gttcctgggg
ct ccoggacc

ccagtt caac
ggagcagttc

tctct gcaga qtccaaat at
cctcgeectce
ccccagecgg
ggaccat cag
cct gaggt ca cgt gcgt ggt
t ggt acgt gg
aacagcacgt

ggtcccccat 1140
cagct caagg cgggacaggt 1200
gt gct gacgc atccacctccl260
tcttcctgtt ccccccaaaal320
ggt ggacgt g1380
at ggcgt gga ggt gcat aat 1440
accgtgtggt cagcgtectcl500

accgt cct geu aeg aggack HigCtGaatygln daggagtaaav-agtgcaagger gkecaacaaals60
ggcct occgt ééfccat cga gaaaat®atc tccaaagccal4®aggt gggac ccacggggt g1620
cgaggggccac at ggacagag gtcagctogg cccaccctct gocctgggag tgaccgcetgt 1680

gccaac t%ia%ES%%E%%%Qm%9&%9§%P9§L
ga ac

ccaggaggags at gacca

€09t cag

ccC

agccaca t gt acaccc tgcccccatcl740
%g?%ggqgé%u%tgﬁig%%%ard%gtctaccC1800

cagcgacat ¢ gccgtggagt gggagagcaa tgggcagccg gagaacaact acaagaccacl860
gcctceccgtg ctggactccg acggcectcctt cttcctctac agcaggctaa ccgtggacaal920

gagca&%tﬁ@f€a§@ﬁ@g§gdkﬁtﬁvtﬁkcﬂéaé@géﬂ@d@ﬁ@fat@@a@gaggpéWGtgcacaa1980

ccact acaca cagaagagcct®ctccctgtc tctddgft aaa2020 <210

39 <211> 286 10

PAT

15

20

25

30

35

40

45

50

35

Phe

Gly

Leu

Tyr

225

Arg

Glu

Asp

Asp

Gly

305

Trp

Pro

Pro Glu Pro Val Thr Val Ser Trp
180 185

Val His Thr Phe Pro Ala Val Leu
195 200

Ser Sexr Val Val Thxr Val Pro Ser
210 215

Thr Cys Asn Val Asp His Lys Pro
230

Val Glu Ser Lys Tyr Gly Pro Pro
245

Phe Leu Gly Gly Pro Ser Val Phe
260 265

Thr Leu Met Ile Ser Arg Thr Pro
275 280

Val Ser Gln Glu Asp Pro Gilu Val
290 295

Val Glu Val His Asn Ala Lys Thr
310

Ser Thr Tyr Arg Val Val Ser Val
325

Leu Asn Gly Lys Glu Tyr Lys Cys
340 345

Ser Ser Ile Glu Lys Thr Ile Ser
35% 360

Asn 8Ser Gly Ala Leu Thr Ser
130

Gln Ser Ser Gly Leu Tyr Ser
205

Ser Ser Leu Gly Thr Lys Thr
220

Ser Asn Thr Lys Val Asp Lys
235 240

Cys Pro Pro Cys Pro Ala Pro
250 255

Leu Phe Pro Pro Lys Pro Lys
270

Glu Val Thr Cys Val Val Vval
285

Gln Phe Asn Trp Tyr Val Asp
300

Lys Pro Arg Glu Glu Gln Phe
315 320

Deu Thr Val Leu His Gln Asp
330 335

Lys Val Ser Asn Lys Gly Leu
350

Lys Ala Lys Gly Gln Pro Arg
365

11

35
40

45

50

55

5
<212>



<213> Artificial <220> <223> |IL-17A/F heterodi mer 15 <400> 19 Met Gy lle

Thr Ile Pro Arg Asn Pro Ay Cys Pro Asn Ser Qu Asp 151015 20 Lys Asn Phe
Pro Arg Thr Val Met Val Asn Leu Asn Ile H's Asn Arg 202530 25 Asn Thr Asn
Thr Asn Pro Lys Arg Ser Bar Asp Tyr Tyr Asn Arg Ser 354045 30 Thr Bar Pro
Trp Asn Len Hs Arg Asn Gn Asp Pro Gn Arg Tyr Pro 505560 Ser Val Ile Trp
Gn Ala Lys Cys Arg H's Len Ay Cys Ile Asn Ala 35 65707580 Asp Ay Asn Val
Asp Tyr His Met Asn Bar Val Pro Ile G@n Gn Gn 859095 40 Ile Len Val Len
Arg Arg Gn Pro Pro Hs Cys Pro Asn Ser Phe Arg 100105110
Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys
370 ‘ 375 380
5
Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
385 390 395 400
10
Tle Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
405 410 415
15 Thr Thr Proc Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
4290 425 430
Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
20 435 440 445
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
450 455 460
25
Leu Ser Leu Ser Leu Gly Lys
465 470
30
<210> 17
<211> 1963
<212> DNA
<213> Artificial
35
<220>
<223> gH%+constant domain
<400> 17
40 gaggttcagec tegttgaate cggaggegga ctegtgeage ctgggagetae cttgeggetg 60
agctgcgetyg ccagtggett cactittcage gattacaata tggeotggab gegccaggece 120
45 cecaggeaagyg ghetggagtg ggtggecaca attacctatg agggcagaaa cacttattac 180
cgggatteag tgaaagggeg atttaccatc ageagggata atgecaaagaa cagtcltgtac 240
ctgcagatga acteiclgay ageotgaggac acegetgbet actattgtge aageccaccee 300
50 cagtactatg agggcteaat ctacagatltyg tggtttgece attggggeca gyggaacactyg 360
gtgaccgtcet cgagegette tacaaaggge ccatcegtet teecccctgge gocctgetec 420
aggagcaccet ccogagageac agecgccchtyg ggetgeectgg tcaaggacta ctteococgaa 480
35
ceggtgacge tgtegtggaa cteaggegee ctgaccageg gegtgeacac cticcogget 540
gtcctacagt cctecaggact ctactceocote ageageotgg tgaccgtgee ctccageage 600

12



45 Len Gn Lys Ile Len Val Ser Val Qy Cys Thr Cys Val Thr Pro Ile
115120125 50 vVal Hs Hs Val Ala Ay Ay Ay Ay Ser Ay Ay Ay Ay Ser
130135140 Ay Ay Ay Set dy Ay Ay Ay Set Arg Lys Ile Pro Lys Val
55 145150155160 Hi s Thr Phe Phe G n Lys Pro Gn Bar Cys Pro Pro Val Pro
Gy 165170175 Ser Met Lys Leu Asp lle Ay Ilelle Asn Gu Asn Gn Arg
Set 180185190 5 Met Set Arg Ass lie GQu Set Arg Set Thr Set Pro Trp Ass

Tyr Thy 1952002055 cValac TG TLdat ASP 1+ BB AS B achi Il cREQ 5988 G eoVal Val
Gn Ala Gn 210215220 15 Cys Arg Asn Len Ay Cys Ile Ass Ala Gn Ay Lys
G n Asp l|dagaBert2 25280286 240aMausASsI8attdfabtderoradabecc@act@n G TOThr Leu
Val Val Arg Ar LYS 20245250255
5 "ccltectdec fggacgcace ceggetgtyge ageeccagee cagggeagcea aggeatgeoce 780
catctgtete cteaccegga ggoctetgae caccccacte atgeccaggg agagggtett 840
10 ctggabitit ccaccagget ccgggeagec acaggetgga tgeccctace ceaggocctg 200
cgcatacagyg ggeaggtgct gegoetcagac ctgocaagag cecatatccgg gaggaccotg 9640
ceectgacet aageccacce caaaggecaa actetecact ceclteagete agacacctte 1020
15 tectcctecea gatctgagta actcccaatc ttctcetctge agagtccaaa tatggtcecee 1080
catgeccace atgeccaggt aagecaacce aggectegec ciccagetca aggogggaca 1140
20 ggtgccctag agtagoctyge atcecagggac aggccccage cgggbgetga cgeatecace 1200
tcecateteltt ccteageace tgagttectg gggggaccat cagtcttect gttcoccceca 1260
aaacecaagg acactctecat gatctceccgg acccetgagg teacgtgegt ggtggtggac 1320
25 gtgagccagg aagacccega ggtecagttce aactggtacy tggatggeght ggaggbgeat 1380
aatgecaaga caaagcecygeg ggaggageag ttcaacagea cgtaccgtgt ggtcagegte 1440
30 cteacegtee tgcaccagga ctggcetgaace ggeaaggagt acaaghgcaa ggtctocaac 1500
aaaggcctee cgtectceat cgagaaaace atetccaaag coaaaggtgyg gaccoacggy 15640
gtgcgaggge cacatggaca gaggtcaget cggoccacec tctgeccctgg gagtgaceoge 1620
35 +tgtgoecesace tetgtcccta cagggeagcee ccgagageca caggtgtaca coctgoccoce le8e
atcccaggag gagatgacea agaaccaggt cagoectgace tgectgotca aaggettcta 1740
40 ceecagegac atcgecgtgg agtgggagag caatgggeayg ceggagaaca actacaagac 1800
cacgectece gtgetggact cogacggete cttcttecte tacageagge taaccgtgga 1860
caagagcecagqg tggeaggagyd ggaatgtett cteatgetce gtgatgeatg aggetctgea 1929
45 caaccactac acacagaaga gectctecet gtotctgggt aaa 1963
<210> 18
<211i> 2020
50 <«212> DNA
<213> Artificial
<220>
<223> signal+gHY9+4constant domain
55
<400> 18
atggaatggt cctgggtctt cotgttttte ctttctgtea caaceggggt goacagogag 60
gttcageteg ttgaatceegy aggeggactce gtgeagecty ggggeteett geggetgage 120

13



Hs Gn Gy Cys Set Val Set Phe Gn Leu Gn Lys Val Leu Va
25 Val dy Cys Thy Cys Val Thr Pro Vval Ile Hs H's Val
<210> 20 <211> 134 <212> PRT <213> Artificial
| L-17F <400> 20 40 Net Arg Lys Ile Pro Lys Val Ay H's Thr Phe Phe G n Lys
Pro Gn 151015 45 Set Cys Pro Pro Val Pro Gn Ay Set Met Lys Leu Asp Thr

Ay Ile 202530 Ile Ass Gn Ass Gn Arg Val Set Met Set Arg Ass Ile G n Set

Thr 260265270
G n 275280285 30
35 <220> <223> Cynonol gus

Arg 50354045 Set Thy Ser Pro Trp Ass Tyr Thy Val Thy Trp Asp Pro Ass Arg
Tyr tgegetgeca gtggettcace ttteagegat tacaatatgg cctggghgeg ceaggeccea 180
5 ggcaagggtc tggagtgggt ggccacaatt acctatgagg gcagaaacac ttattaccgg 240
.gattcagtga aagggcgatt taccatcage aggygataaty caaagaacay. tctgtacctyg 300
cagatgaact ctetgagage tgaggacace getgtotact attgtgeaag cocaccocag 360
10 tactatgagg gctcaatcta cagattgbtygg tttgoccatt ggggccaggyg aacactggtg 420
accgictega gegettctac aaagggceoca teegtattee cootggegee ctgehecadgy 480
'5 agcaccteeg agagcacage cgceccltggge tgectggtea aggactactt ccccgaacceg 540
gtgacggtgt cgtggaacte aggegeccetyg accagceggeyg tgcacacctt cccggetgte 600
ctacagtcet caggactcta cteooctcage agegtggtga cegtgecete cagceagottg 660
20 ggcacgaaga cecltacaccty caacgtagat cacaagcecca gcaacaccaa ggtggacaag 720
agaghtguty agaggccagc acagggaggyg agggtgictg ctggaageca ggctecagecc 780
05 tectgectgg acgeacecey gutgtygeage cocagoccag ggcageaagg catgeocccat B4C
ctgtetecte acccggagyge ctotgaccac cecactcatyg ceocagyggaga gggtettatg 900
gattttbceca ccaggelcey ggoagocaca ggetggatge coctacocca ggecctgege 960
30 atacaggggc aggtgetgey cteagacctg ccaagageca tatcocgggag gaccotgocce 1020
ctgacctaag cccaccceaa aggcoccaaact cteccactecc tcagetcaga caccttetet 1080
35 ceteccagat ctgagtaact ceocaatette teohotgoaga gtecaaatat ggteccccat 11490
gececaccaty cccaggltaag cecaacccagg cctegeoecete cagetcaagyg cgggacaggt 1200
geectagagt agectgcecate cagggacagg coccagecegyg gtgectgacge atecacctec 1260
40 atctetteot cagcacctga gttcctggygyg ggaccatcag tettectgtt ceoccccaaaa 1320
cccaaggaca ctctcatgat cteoeceggacce cctgaggtceca cgtgegtggt ggtggacghg 1380
45 agecaggaay accecgadggt ccagtteaac tggtacgtgg atggcgtgga ggtgeataat 1440
gecaagacaa agocgoggga ggageagitte aacageacgt accgtgtggt cagegteete 1500
accghectge accaggactyg getgaacgge aaggagtaca agtgcaaggh ctccaacaaa 1560
50 ggcctecegt ceotecatoga gaaaaccate tecaaageca aagglgggac ceacggggty 1620
cgagggecac atggacadag gtcagetogy cccaccetet geoecctyggayg tgacegetgt 1680
55 gecaacctet gtcoctacag ggcagecccyg agagecacag gtgtacacce tgeccccate 1740
ccaggaggag atgaccaaga accaggtcag cctgacctge ctggtcaaag gettctacee 1800
cagegacatce gecgtggagt gggagageaa tgggcageooyg gagaacaact acaagaccac 1860

14



505560 55 Pro Set Gn Val Val Gn Ala Gn Cys Lys H's Len Ay Cys Ile Ass
65707580 Ala Gn @y Lys Qu Asp Ile Ser Met Ass Ser Val Pro lle @n Gn
859095 5 Gu Thr Leu Val Leu Arg Arg Lys HHs G n @y Cys Ser Val Bar Phe
100105110 10 G n Leu GQu Lys Val Leu Val Thr Val Ay Cys Thr Cys Val Thr
Pro 115120125 Val Ile Hs Hs Val Gn 15130

geetecegty ctggacteeg acggeteoott cttectetac agecaggetaa cogtggacaa 1820

gageaggltgy caggagggga atgtettete atgeteegty atgeatgagg ctetgeacaa 1980

5 ccactacaca cagaagagce tctceoctgte tetgggtaaa 2020
<210> 139
<211> 286

10 <2zi2> pPRrRT
<213> Artificial

<220>
<223> IL-17A/F heterodimer
15
<400> 19
Met Gly Ile Thy Ile Pro Arg Asn Pro Gly Cys Pro Asn Ser Glu Asp
1 5 10 15
20
Lys Asn Phe Pro Arg Thr Val Met Val Asn Leu Asn Ile His Asn Arg
20 25 30
25

Asn Thr Asn Thr Asn Pro Lys Arg Ser Ser Asp Tyr Tyr Asn Arg Ser
35 40 45

30 Thr Ser Pro Trp Asn Leu His Arg Asn Glu Asp Pro Glu Arg Tyr Pro
50 55 60

Ser Val Ile Trp Glu Ala Lys Cys Arg His Leu Gly Cys Ile Asn Ala
35 65 70 75 80

Asgp Gly Asn Val Asp Tyr His Met Asn Sexr Val Pro Ile Gln Gln Glu

40

Ile Leu Val Leu Arg Arg Glu Pro Pro His Cys Pro Asn Ser Phe Arg
100 105 110

45
Leuv Glu Lys Ile Leu Val Ser Val Gly Cys Thr Cys Val Thr Pro lle
115 120 125

50 val His His Val Ala Gly Gly Gly Gly Sex Gly Gly Gly Gly Sar Gly
130 135 140

Gly Gly Gly Ser Gly Gly Gly Gly Ser Arg Lys Ile Pro Lys Val Gly
35 145 150 155 160

His Thr Phe Phe Gin Lys Pro Giu Ser Cys Pro Pro Val Pro Gly Gly
165 170 175
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10

15

20

25

30

35

40

45

50

55

Ser Met Lys Leun

180

Met Ser Arg Asn

195

Val Thr Trp Bsp

210

Cys Arg Asn Leu

225

Met Asn Ser Val

His Gln

Gly Cys
260

Val Gly Cys Thr

<210>
<2il>
<212>
<213>

<220>
<223>

<AQ0>

Met Arg
1

Ser Cys

Ile Asn

Ser Thr
50

Pro Ser
65

275

20
134
PRT

Asp

Ile

Pro

Gly

Pro

245

Ser

Cys

Artificial

Cynomolgus ITL-17F

20

Lys Ile

Pro Pro

20

Glu Asn

Ser FPro

Glu Val

BPro

Val

Gin

Trp

Val

Tle

Glu

Asn

Cys

230

Ile

Val

Val

Lys

Pro

Arg

Asn

Gln
70

Gly
Ser
Arg
215
Ile
Gln

Ser

Thr

Val
Glu
Val
Tyr
55

Ala

Tle
Arg
260
Tyr
Asn
Gin

Phe

Pro
280

Gly
Gly
Ser
40

Thr

Gln

Ile
185
Ser
Pro
Ala
Gliu
Gln
265

Val

His
Ser
25

Met

Val

Cys

Asn

Thr

Ser

Gln

Thr

250

Leu

ile

Thr

10

Met

Ser

Thr

Lys

16

Glu
Sef
Glu
Gly
235

Leu

Glu

Phe

Lys

Arg

Trp

Asn

Pro

Val

2290

Lys

Val

Lys

His

Phe
Leu
Asn
Asp

60

Leu

Gln
Trp
205
Val
Glu
Val

Val

Val
285

Gln
Asp
Ile
45

Pro

Arg

190

Asn

Gln

Asp

Arg

Leu

270

Gln

Lys

Thr

30

Glu

Asn

Cys

Val
Tyf
Ala
Tle
Arg

255

Val

Pro
15

Gly
Ser

Arg

Ile

Ser

Thr

Gln

Ser

240

Lys

Thr

Glu

1ile

Arg

Tyr

Asn
80



10

15

Ala Gin Gly Lys

Glu Thr Leu Val.
100

Gln Leu Glu Lys
115

Val Ile His His
130

Giu Asp Ile Ser Met Asn Ser Val Pro Ile Gln Gin
85 90 95

Leu Arg Brg Lys His Gln Gly Cys Sexr Val Ser Phe
105 110

Val Leu Val Thr Val Gly Cys Thr Cys Val Thr Pro
120 125

Val Gin
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