Anti-IL 17A/IL-17F Cross-Reactive Antibodies and Methods of Use Thereof RELATED
APPLICATIONS This application claims the benefit of U.S. Provisional Application No. 61/126,465,
filed May 5, 2008, and U.S. Provisional Application No. 61/098,369, filed September 19, 52008, the
contents of each of which are hereby incorporated by reference in their entirety. FIELD OF THE
INVENTION This invention relates generally to the generation of monoclonal antibodies, e.g., fully
human monoclonaltaitiligdids - 1At CecogRize tivelAktibo die o] vattardihadies Tagedilly human
antibodies that recognize the heterodimeric IL-17A/IL-17F complex, and to 10monoclonal antibodies,
e.g., fully human cross-reactive antibodies that recognize both IL- 17F and IL-17A when not

complexed together, and to methods gfrisipEbesrPneclorahaEibodies as therapeutics.
BACKGROUND OF THE INVENTION IL-17A (originally named CTL-8, and also known as IL-17) is the

15archetypical/foupding member of the,IL:l 7 famj tokines, In addition {0 IL-, mbers of the
IL-17 cytokine fami ylSp r%cr?t f/’llllncﬁﬁlgg%t °eb8?8%i%i¥{g‘1 gvﬁmf?%ﬁ?'ﬁgﬁtboq é@iéﬁé]?z;é’ég c?élled IL-25)
and IL-17F fhed 3fraré, 3Wbneedvéd Crenviimal ragiberbon Higier&iHORIGENfiival SagemdutslIL-17A and
1L-17F sre $haswio, mOsL6losely FRlRet MemRFs 0 HaG famiYy Bg%fa-&géemﬁeﬁfeﬁﬁwnce and

biological properties. IL-17F shares 55% sequence identity with [L- 17A at the amino acid level. Both ||
-17A and IL-17F are secreted as disulfi% lin homodimers which signal through the receptors
IL-17R, IL-17RC, or a multimeric recet ?‘Poﬁ’?'ﬁ?l‘éﬁ%oﬁhﬁ@f% e IL-17R and IL-17RC. Both are
also co-expressed on the same T cell subsets (principally by the Th17 CD4+ T cells). 25Moreover,
both have been siftiiaky aniplicatat-ageosritibistity agemion Progressioni antbditology of a variety of
inflammatony, Ang AEAHMUBR.AisARsaR INdMMARSA INMeUSSmadels AL iuman disgases.

Specifically, IL-17A and IL-17F have been implicated as major effector cytokines that trigger
inflammatoip¥adpsitscs s isieiebireosrins e tsteredimpes Bi-Adtsihianimensipuisehtes including
multipke sclesesisidhe umatic auhyitis ndRRinfammnatan: Rowslsisersesapt anme- The
demonstrated in 1?\g’e\ﬁr)dactivit'hes of both Il[-l%ﬁ an%)éL-l? iIIustr%jeéthe clinical and/or therapeutic
potential of 'dhd TGP WP AR Lo R SF S QRGN0 SRS AR SIS AROS9RSPRINd to both
IL-17A and ihtibgFiand inbihig(aniagonist antibodies) one or more of the immunological activities of
both 1L-17A and IL-17F would be beneficial. Thus, 5there remains a need in the art for an antagonist
to are cross reactive to both IL-15A apehotNrAas Eate bnrippterodimeric complex. SUMMARY
OF THE INVENTION The present invention provides monoclonal antibodies such as fully human
monoclonal antibadies which specifically hind to IL-17F, the IL-17F homodimer, IL-17A, 10the IL-17A
homodimer ancuﬁ‘ﬂlnsé% ?b?ﬁﬁ?’e‘im}{fb’%&féﬁﬁﬁ ﬁ%}ﬁ’i‘ﬁ@.aﬂkéﬂiﬁé es of the invention are
capable of mobktigting/feugdidackinisrinhibitiig} Teeludingf eyttdgonizingdigidnabzibg DA otherwise
interfering with IL-17, L -1. nd/orIL-17A/L17F mediated pro-inflammataqry.c OE/Q,E nd/or
chemokine glr%%%egﬁgﬁ#ﬁéﬁmi})lwi&ﬁ%@%&c’%{ﬁﬁgﬁ | %?eciisug %El}ﬁ{\)/%ﬁ]f%%fiin?d?é_, or’eﬁ(émple, the
30D12 15 ahtibody] e #9D8 kutBod§) thé HEWRmiictyctheBbA3 @ tivodyinthecg0k b2tantibody, the
12B12 anti%ggrem%lé%&@gpé}qgm@e 4H11 antibody, 4B1 | antibody, the 8311 antibody, the 38BI

antibody, the 15E6 antibody, thé 5E12 antibody, the 41B | 0 antibody, and variants thereof. Variants of
such antibodies intlobieArddbe TPBre dptitreiyiosl viosahitretatsd mophorsefithe dymitipriaitodified

heavyghainyaliapledesienintheii8Et2hantinedy (@ variani-of 29theddrdiRptRogyihaving a
modified heav% chain variable regign), and the 15E§>FK antibody (a variant of the 15E6 antibody
having a moddl RGHEERA AP GARABI Ebhah) KB dlvoly, e A e AL ARABBEAFIS an antibody
that binds tabhediamee ehitbieasitieoddbi2 avthodyltheRIDS arthedy haitkAcastieey, the 31A3
anthody. he. ek Shaa e 125R antRoMboBR an ot At aqibady fre 4B

’ cell subsets (principally by the Th17 CD4' T cells).

25 Moreover, both have been similarly implicated as contributing agents to progression
and pathology of a variety of inflammatory and auto-immune diseases in humans and in
mouse models of human diseases. Specifically, IL-17A and IL-17F have been implicated as
major effector cytokines that trigger inflammatory responses and thereby contribute to a
number of autoinflammatory diseases inchuding multiple sclerosis, rheumatoid arthritis, and

30  inflammatory bowel diseases and cancer.



25the 8311 antibody, the 38B1 antibody, the 15E6 antibody, the 5E12 antibody, the 41B10 antibody,
and variants thereof, including the 30D12BF antibody, the 39F12A antibody and the 15E6FK antibody.
Each of these antibodies are respectively referred to herein as "hulL17A/F" antibodies. The
hulL-17A/F antibodies include fully human monoclonal antibodies, as well as humanized monoclonal

antibodies and chimekieanilaadies: Rieferallsdberantingdies are-g®ilustdibensamtihpdies show
specificity fo@uman IL-17F', IL-17 A a;%cci{or th% IL-17A/IL17F heterodimeric complex, and they have
f 9

been showAS SAFIETEREUES EOTFR4s R AR ra fortknt 2o drlbal dfetPlAAOkRTE SHRRIEHIN: These
antibodies hatbodistiriel $helib ¢itithsin tamel bt mme Miitie(MmitkchiAdniniiadies el the invention
specifically binds both.IL- 17F and,IL-17A alone (i.e., yhen le together), In.some
R et R R e A SR R s S e
homodimertharchtheiits 3 AL HE dreter adimenorosniplex chossometiemiodaitn &ints7 thentull--17A/F
antibodies %gw?@fqt}%ﬁ;l%%@#ﬁm p'&‘é&%l:ext.he IL-17F homodimer, IL-17A, the IL-17A
homodimer, and the 1L-17A/IL-17F heterodimeric complex. For example, 30D12, 29D8, 1E4, 31A3,
39F12, 12B12, 15B7, 4E111, 38B1, 15E6, 30D12BF, 4B11, 15E6FK, and 39F12A bind IL-17F and
cross-react with IL-17A, and these %H%Wa%m %MNT&P?IARL-NF heterodimeric complex.
The 5E12 and 41B10 antibodies bind IL-17F and the 1L-17F homodimer, but do not bind IL-17A or the
IL-17A homodimeThiEpecss iFamithodyvadss himdsithel linti Badits 7 hefeligdinmesic complex.  The
fully humanapiiediasAhibgiovartiehcantanARMNCRAR yarigble fsalon hang e amino acid
sequence of SEQ ID NOS: 2, 6, 8, 10, 14, 18, 20, 24, 28, 32,'34, 38, 1544, 48, 52, and 54. The fully
humanfantidsdied of themadierticndentbsheldigatesrisdlvanale-idgieprnioinglireaaitipd escid
sequence QiGN é cardi koo FRo &Ratdfh, 3%, Aodbnandmidhediendieavy chain CDRs

include a CDR1 region comprising an amino acid sequence at least 90%, 92%, 95%, 97% 98%, 99%
or more ideHtiesPHF R ESUBALE S ABETY BB IGTEE Eondistihdlof SEeniiPNEST 57160, 66, 69, 76,
79, 82, 85 and 8dai0 FRRAILHMEUNIHEBgAN-aBNRaAReH sRAUeREE at least 90%, 92%, 95%,
97% 98%, 99% or_more identical to a_ sequence selected from the groyp consisting o ID NOs:
b, 61,63, 68, 67 ERTBS AT B RO AR o SR AN SRR A brsimg o
aminoléacid seduwdnct al deasiB0%ly0 296 | BS U ti9384,38946,1 93%noibodgr ehid@dificaktollzodegiience

selected ron {9 oy cOTSEIR A HED AR 200200908, i, 15,78 2o, 7. 89,92

and 95. The three sinc a 1 regiort tomprising an’amino acid sequéence at
least 90%, GR%$B5%w10T0,9894 S99% bbadinrhedBrticaltiboal sabuiéhdélsultbedy, frofvirargfoup

consisting Qf3ER PNOE Hnlh ndOhidQFANG 1O HTRIR2AR9INR GEMALRING AR §eRjPe acid.

sequence at least 90%, 92%, 95%, 97% 98%, 99% or more identical 1o a sequence selected from the
group consf&ilgdr krng pRgiiaghorgy chin o8tk Tesoahia CHRA bl A pagRaN amino
acid sggluenceBHEas QU BR%e A5%497WIREY A0 F MM eddeRTicalitha saagnce selected from
the group consisting of SEQ ID NOs; 98, 99, 1Q0, 103, 104,109, 111, 112 and 113., . Antibodies of
the IventcTR LSS SHRAM bM< PR PRI A O SRR R omplo
recognize aftdpiadstelgnhe pitape that mthadeds by thiitbdf thacbihdl ThthAstibedigspt thehnvention
specifically bind the hetcrodimenic,IL1ZA/IL-17F complex, wherein the antibo ' 0 an epitope
et mcluds e B e B e B T s of he
invention immindspteifleR hz birdbodyl #R Wikt eirtitiodattibédy bintbadvathepBd perthbedrcludes one

Sor mage amingaGd tesidves, OB ARkl 1he ARDAdIESHT 1he I8YSAHABMReRl%Aty find IL-17A

wherein the antibody binds to an epitope that includes one of more amino acid residues on human
IL-17F, IL-130AlksdgotRd varigge henpeh 7agindingiBisdied biRd epebedr thed Bitdpanthads #8déind on both

the IL-17F homegisper ot disl AdQmadivenaditiadt dgaltiivdi Fhgteaadingsic £ormplex. 10Unlike
antibodies that bind to an. epitope at the interface or otherwise spans the IL-17A/11- 17F heterodimeric
complex, thé’fﬁm-iwﬁdlgﬁnEéai%%%ﬂéfc%ﬂé&ﬂfﬁrﬂﬁﬁ%ﬁmdi?AW@WHH@?&P&&%%@&%%X and also
recognize andsaindsl hutéhiaainboribédnahenibedicomd| ediad-trgatiivididh UBrcsenbiyllthk 7 A/F antibodies
do no equiret.gg%.formaiio%of the IL-17A/IL-17F complex to recognize 1L-17F and/or 1L-17A. 15The
hulL-17A/F Ehtbothie & exhibit a neutralizing ability and inhibit one or more biological functions of
IL-17F, IL-17A andlossthetibadigy/shel7 fpéefentdinrénicmenihpleit, The halentia/Baitibhddiés-are able to
bind each Il A7k EANA 067 AOMRARET A TARSI NG e Yord 7 bomagimer, and the
IL-17A/IL-17F heterodimeric complex. The hulL-17A/IL-17F antibodies bind IL-17A homodimer, IL-17F
homodimer and



20the IL-17A/IL-17F heterodimeric complex, and these antibodies exhibit (i) a binding affinity of at
least 100 pM or less against the IL-17A homodimer, (ii) a binding affinity of at least 300 pM or less
against the IL-17F homodimer, (iii) a binding affinity of at least 400 pM or less against the
IL-17A/IL-17F heterodimeric complex, (iv) a neutralizing ability of at least 13 riM or less against the
IL-17A hornprimet i {¥)aearuiiazinehapitibuofiah. leasise 2200alMs arlesSadaiRptire dhed 7

homodimer, and (vi) a neutraljzi hiljity of at Jegst 31 tjM or less against the IL-17A/IL-17F
heterodimeﬁ%r%%fgﬁb{?g%memﬁﬁéggg{ﬁ“éﬂ%g&i’m RS R AENCRRSHE SHo A e T 17

homodimer,] IE diidR hafrodiene (iandviie HofldbplexkaRdretheprimetimeenmipdaknang these antibodies

exhibit (i) a binding affinity. of at least 40 pM or less.against the IL-17A h imer, (ii) a 30binding
- affinity of at‘%)%ﬁa]%? ?@gﬁpor?&% agams Vt_“&?‘ﬂ-%’?ﬁ%grﬁgﬁn%%ﬁén (1§ gb%%%? |hz'i%§rbf at least 50
PM or |éss agaitistiihé TA/AZATIE htRFotisterodiomeplex. Inssomersmbbinainments, thl HAL/E7A/IL-17F .
" antibodies hind. 1k-174A homodimer L -k/EhQ ime 1 IL-17F haterodimeric complex,
and these g}%(gsg? égss @xﬁ?bﬁ%%%@% %%ﬁ%‘ugflf%ﬁ%}%g %Iéﬁ?tgfg%M%ﬂ@éns%gig&aﬁ’s%ﬁg % “A
homodimer i} & Biviansnedinig &f dktedst o ghbsiteasraemdrronnksy L Borreraonnbd HABY 2and (i) a

binding affinityef atieash30i oriessagsinstine il by Adkrk Eopgtasedimen. ixegpie gmbodiments,
the hulL-17A/IL-17F antibodies bind IL-17A homodimer, IL-17F homodimer and the IL-I7A/IL-17F

heterodimencicomiigd Snd/thastemsaseimcy s bt tiand Rsstrantting ety bindihedse 13 rtM or less
againgiothe 17A/TA himeetimdmdn songidsaliringsabitivaebapepsidhodidMaa lass Aoaashihe IL-17F
homodimer i) a neutralizing abiljty tleast 11 rj ess against the IL-17A/IL-17F
heterodime%@%%ﬁbzfglﬁ W%iﬁé g’%&%ﬁéﬁé%&é’% tﬁ%ﬁh'ﬁ%%ﬁﬁﬁoﬁ@s b IL-17A
homodimeraidfibtids ZoHomds chmidr- Eitlthe TE-idtrlitizh detendetmeric complex, and these antibodies
exhibit (iv) a neutralizing,ability of at.least 1.6,nM or less against the IL-17A homodimer, (v) a
neutralizing ability?(&)k}%aﬁé%% x%ag %?%ﬁbé’r&ié%%’%}gl%iﬁé’? ﬂﬁ?%qlf%%?f%%rﬁ%\a{rﬁjléaﬁna%a %? N ]é)étralizing
ability of at heasa therimiiog resd sqgednet oS FQ IPANDSL 2 GhéterddifnéRic26ofip Rk 32584 stine

embogimenis, fe il 2V 2 AR libadies BRdLsE A0 hamprimer kL 7F namagimer and the

IL-17A/IL-17F heterodimeric complex, and these antibodies exhibit (iv) a neutralizing ability of at least

0.2 NM or 1688 1a5iFfEi RN RHERTO ARG ECERPBCROU AR iFY MBIty . dPal fe st 362 36 less against

the IL-17F homeglimesandd v pawiralizinganlinhehat |£@$§f@}%éfg'széd§%%§lﬁﬁi£}§£ﬂﬁﬁo
IL-17A/IL-17F hcterodimerjc 20 om Iﬁe/c Tpe huUIL-1ZA/F Qntibodies_ have the following characteristics:
Binding Affi?\ﬂéj i TN AL P8t T4 BE RALS KPRIBHBATRBITE0 40 15 1L17F

homodimerselected from the group consisting of SEQ ID NOS: 57, 60, 66, 69, 76, 79, 82, 85 and 90; a
20 CDR2 region comprising an amino acid sequence at least 90%, 92%, 95%. 97% 98%, 99%

or more identical to a sequence selected from the group consisting of SEQ ID NOs: 38, 61
63, 65, 67,70, 72,74, 77, 80, 83, 86, 88, 91, 93 and 94; and a CDR3 regioﬁ (;omprising an
amino acid sequence at least 90%, 92%, 95%, 97% 98%, 99% or more identical to a
sequence selected from the group consisting of SEQ 1D NOs: 59, 62, 64, 68, 71, 73, 75, 78,
25 81, 84,87, 89,92, and 95. The three light chain CDRs include 2 CDR1 region comprising
an amino acid sequence at Ieast 90%, 92%, 95%, 97% 98%, 99% or more identical to a
sequence selected from the group consisting of SEQ ID NOs: 96, 101, 104, 107 and 110; a
CDRZ region comprising an amino acid sequence at least 90%, 92%, 95%, 97% 98%, 99%
or more identical to a sequence selected from the group consisting of SEQ ID NOs: 97, 102,
30 105 and 108; and a CDR3 region comprising an amino acid sequence at least 90%, 92%,
95%, 97% 98%, 99% or more identical to a sequence selected from the group consisting of
SEQ ID NOs: 98, 99, 100, 103, 106, 109, 111, 112 and 113.
Antibodies of the invention that specifically bind IL-17F, IL-17A and the IL-
17A/L-17F heterodimeric complex recognize and bind to an epitope that is shared by IL-



300 10 10 IL-17A/IL-17F heterodimer 400 50 30 * All antibodies refers to the following hulL-17A/F
antibodies: 15E6, 15E6FK, 30D12, 30D12BF, 39F12, 39F12A, and 29E8 Neutralizing Ability (nM), as
measuring using the MEF cell assay: All* hulL-17A/F Antibodies All* hulL-17A/F Antibodies, Except
30D12 15E6 | 15E6FK IL-17A homodimer 13 13 1.60.2 1L-17F homodimer 120 1.9 1.7 1.2

17F and IL-17A. Antibodies of the invention specifically bind the heterodimeric IL-
17A/IL-17F complex, wherein the antibody binds to an epitope that includes one or more
amino acid residues on human IL-17F, IL-17A or both. Antibodies of the invention
immunospecifically bind IL-17F wherein the antibody binds to an epitope thaf includes one
5  ormore amino acid residues on human IL-17F. Antibodies of the invention specifically
‘bind IL-17A wherein the antibody binds to an epitope that includes one or more amino acid
residues on human IL-17F, IL-17A or both.
The huJL-17A/F antibodies bind to a common cpitope that is found on both the 11-
17F homodimer, the IL-17A homodimer and the IL.-17A/IL-17F heterodimeric complex.
10 Unlike antibodies that bind to an epitope at the interface or otherwise spans the IL-17A/IL-
17F heterodimeric complex, the hulL-17A/F antibodies specifically bind the IL.-17A/1L-17F
heterodimeric complex and also recognize and bind IL-17F and IL-17A when not
complexed together. Thus, the hull-17A/F antibodies do not require the formation of the
HL-17A/1L-17F compiex to recognize IL-17F and/or IL-17A.
15 The hulL-17A/F antibodies exhibit a neutralizing ability and inhibit one or more
biological functions of IL-17F, IL-17A and/or the IL-17A/IL-17F heterodimeric complex.
The hulL-17A/F antibodies are able to bind each IL-17F including the IL-17F homodimer,
IL-17A including the IL-17A homodimer, and the 11.-17A/IL-17F heterodimeric complex.
The hull-17A/IL-17F antibodies bind IL-17A homodimer, IL-17F homodimer and
20 the IL-17A/IL-17F heterodimeric complex, and these antibodies exhibit (i) a binding
~ affinity of at least .1004 pM or less against the IL-17A homodimer, (ii) a binding affinity of at
least 300 pM or less against the IL-17F homodimer, (iii) a binding affinity of at least 400
pM or less against the IL-17A/IL-17F heterodimeric compiex, (iv) a neutralizing ability of
at least 13 nM or less against the IL-17A homodimer, {v} a neutralizing ability of at least
25 120 nM or less against the IL-17F homodimer, and (vi) a neutralizing ability of at {east 31
nM or less against the IL-17A/IL-17F heterodimeric complex.
In some embodiments, the hulL-17A/TL-17F antibodies bind IL-17A homodimer,
IL-17F homodimer and the IL-17A/IL-17F heterodimeric complex, and these antibodies
exhibit (i) a binding affinity of at least 40 pM or less against the IL-17A homodimer, (ii) a
30 binding affinity of at least 10 pM or less against the IL-17F homodimer, and (iii) a binding
affinity of at least 50 pM or less against the IL-17A/IL-17F heterodimer.
In some embodiments, the hulL-17A/TL-17F antibodies bind TL-17A homodimer,
IL-17F homodimer and the IL-17A/IL-17F heterodimeric complex, and these antibodies
exhibit (i) a binding affinity of at ieast 15 pM or less against the IL-17A homodimer, (ii) a



IL-17A/IL-17F heterodimer 31 11 1.1 0.2 * All antibodies refers to the following hulL-17A/F antibodies:
15E6, 15E6FK, 30D12, 30D12BF, 39F12, 39F12A, and 29E8 Binding affinity, as referred to herein,
was determined using the assays described 5herein, e.g., in Example 5. Neutralizing ability, as
referred to herein, was determined using the mouse embryonic fibroblast cellular assays described

herein, e.gpittiExanmpiey orin epieferrtemiadingnthshe hukk hbiddindd Rrintibodigsdaipd 1L-17A

homodimer, || -17F homodimer and the IL-17A1IL-17F heterodimeric complex, and these antibodies
exhibit (i) a#%@%ﬁi‘gﬁ? géa%%ww%fésﬁk&&é?@f{ﬁé 1§99 8homodimer, (ii) a binding
affinity of at least ikt enieséiagainshéhelll-TAF homBdimdod(8s) dodinidi npaaitinibdieiat least 50 pM
or less agains 1L-17A/L-17F heterodimeric.complex, (iv) a neutralizing ability, of at least 1.6 nM or
less agains&fig Eﬁ‘l_cﬁ%]d %%S%ﬁzrr%ecl:ﬁ(\% 2@@3@@?%%%?&# %?ll%%)é’taféiqglwgp Iebsoéi jl<'§f(§1ainst the
IL-17F homudiiefivand{vijatiziegwbilizing abiititst 65 aMeastds bainsorieds-baihsntiiniks1 7A/IL-17F
heterodimeglg %&9@9&%&%&@%&‘8&%%@?%&?’&HQQ%Ea’i’ﬁs% o Bl A 052 Epfﬁ s bind

1L-17A homodimer, IL-1 omodimer an IL-17A/IL-17F heterodimeric complex, these
antibodies esHiBHASabiHeIwy ety dfat lesisss Bpnrohfels bgsiHst e ptepPRnkdmodimer, (i) a
binding affi@j)%lggﬁt least 10 pM or less against the IL-17F homodimer, 20(iii) a binding affinity of at
least 30 pM or less against the 1L-17A/IL-17F heterodimeric_ complex, gh/) a neutralizing ability of at
least 0.2 nM or le& SSRGSt RpSMA AN SiHE ALY B Feihedizs héd Shind/ 8 barnedénaro nM or less
ag ainz})thelmrmm(?mw @ﬁdan@liﬁlﬂHx}’lﬂlirmlimmﬁéﬁeﬁﬁﬁaﬁtfﬁtmghk?%ﬂﬁg ainst :)heOI
IL-17A/IL-17E heterodimeric.complex. 25In g preferred embodiment, -17A/IL-17F antibody is
the 1526 ARt b1 SFATIANS HATE A Eothb CAMS DTS FEAS e ISLbHBRRY G otherwie
cross- compétesawithitheghditygesise ledsthie7hBE 6rd adibaelin dintle Moi@hhefesdddembodiment, the
hullL-17A/IL-17F.antib 15 SEGRK gntinady or.an antibody that hinds to the same epitope as
the 15E6 aﬁﬁ‘ﬁé%ly”%"? gﬁ%ﬁ ?éhgqcl%ggi?élonn%ng ggsv%?ﬂ]alt %%ﬁ] mS%HEEE)ﬁEgleﬁggﬁ?gntibody. Ina
most preferrerirdenbodiment, the hulL-17A/IL-17F antibody has the binding affinity and neutralizing

conditigns describgd ahovgs8ag-RiIndsiothe sameenieRaas e inGsanikodn.graiberwise
competes with the binding site of the 15E6 antibody. S5Preferably, the hulL-17A/IL-17F antibodies bind

to the samélepitBperacdimensrehatind iy Brbihdrirsaitnmjseteranisth e Brieimiiaedst the 15E6

antibody, angh{he ik nddéizibg Eranytadias:alsobingdidgAdemasimen 1Ak hamedimer and the
IL17A/IL-17F heterodimeric qupﬁ% and these antibodies exhibit (i) a binding affinity of at least 40 pM

or less agalfi$f B RIEHR BBIMGRRRCHT) L oMby Ssivtrimst Beidad? TOPMABSHI8 Finst the
IL-17F homadirabzi(§i)idlbincing iaffinity ofbsléastofipMior Iesy againsrthedtodizadt-1 7F

heter 'megic’c c?emxplex, (iv) a neutralizing ability of at least 1.6 nM or less against the IL-17A
homodimer, (1\1/1)pa neutralizing ability of at least 1.7 nM or less against the IL-17F homodimer, and (vi) a
neutralizing abilitylbtauléasi A/ mnitodiesbaagaindotiosvibgharddtetivicheterodimeric complex.

Binding Affinity (pM):
Al* hull-17A/F
Antibodies 15E6 : 1SE6FK
IL-17A homodimer 160 49 15
IL-17F homodimer 300 10 10
IL-17A/1L-17F heterodimer 4H0 50 30

* All antibodies refers to the following hulL-17A/F antibodies: 15E6, 15E6FK, 30D12,
30D12BF, 39F12, 39F12A, and 29ER



15Preferably, the hulL-17A/IL-17F antibodies bind to the same epitope as the 15E6FK antibody or
otherwise competes with the binding site of the 15E6FK antibody, and the hulL-17A/IL-17F antibodies
also bind IL-17A homodimer, IL-17F homodimer and the IL17A/IL-17F heterodimeric complex, and
these antibodies exhibit (i) a binding affinity of at least 15 pM or less against the IL-17A homodimer, (ii)
a binding affnity.pfiat R8st} 0, 20 aiclessmaainstitheviEr ¢ hemedimer, (i) a binding affinity of at
least 30 pM-erless-against-the -1 7ANL-17F heterodimeric-complex—{ih)-a-heutralizing-ability-of at
least 0.2 NM or less against the IL-17A homypdimer, (V) a neutHizin ability of at least 1.2 nM or less
against the IL-17F homodimer, and (vi@ihaakalizing abili 5 ?M t 0.2 nNIz@rgless sRyadREt the
IL-17A/IL-L7F heterodimeric complex. 2néibédhiaslies af : lﬁ *S888 include ful y human

antlbOdle that cnacificalbrbindad L1700 11 17 A gnd.ov L. LA17A ECandharainm +ha il ~Alh, oy |tS
& ﬁblllb (A L1 L = oy e A-aht-of-~11Ah jl —wWnhietet Lilg aAtno X1
h-\itﬁ ﬂ/im T oy o 4 areerH 1 ZA et 2 e maaphiatadasre ciaf 2 Ki
greatert Lur,n:; H LS4 i 1 i ) J.i anGrotfT—=x - rettatet \7 HY CytO ine
RS AR Loy L SRR - o /55966096650 70%
T € aro 1A' JI 70,0070, 0IV/0, 0,

ntian—evibmbitb araatar th
rUTT CATIIOTCYreateT arart

prOdUCtior ‘\lll |7 Xaftir }

75%, 80%,1%%%)51@2%, 52%, 95%)| 97%, 98%, or 99% inhibitior bf IL-6 30secrefion by 110-17 stimulated
cells. As useggherein theterm pro-ipflammatory cytokine refers-toth ' noregtatory-eytokines
that promot&%&%ﬁfﬁg@ é%%éf &ia?goéggén%a 35‘ Eﬁﬁ%? g%'brﬂ(g%n rgiﬁrﬁ%%a%%?gytokines and
chemokines includg, for example, -6, 10-8, G-CSF, and GM-CSF. Pro-inflammatory chemokines
include, for exampiedicrdiaits rrOCETakioGerpmR WMo detiomanad maiaz Abpiaptop AesRIRRATES, Eotaxin,
SDF-1sanchMiB3a. , in FREIRSENGIRYRNIRER alsppravides-mathods: of Maating-ambraueting
pathologies associated with aberrant IL-17, IL-17A and/or IL-17A/IL-17F activity e.7g., aberrant pro-
Sinflammat8ty BYHSRITBYSYSBLTHRR Wat P H8 4b 14t S8 BRSNS, Sr AIFSHARMYG 2 symptom
associated with sugh paribatepiesdaaam ibistering 2ampn ot epabaditopey of-tisinvention (e.g., fully
human monoclonal anfj ),to a subject in which_such treatment or prevention is desired. The subject
to be treateq&[’fg? 1.18.3,1"11{#2? .%ﬁ%é‘bﬁéﬁ%ﬁ &;ﬂﬁ?Mi’éﬁ%&%fﬁ?gﬁé%%‘?nc%ﬁpgﬁoﬁ‘?ﬂe fiicient to treat,
prevent or aliebiabesesyimp{on tisgociatéhvyiti 40thast gathiel ogyest heaarstchatlofl fivonoclonal antibody
sufficiegt to treat.or prevent the patholagy in t ject is, am n nt that is sufficient to
reducg{}:L-l ?El i?gfalié]%}?ﬂpglﬁﬂ%gl tsl%gﬁﬁglgﬁée%lé %ES% ?ﬁ?&c%d%?o%?ﬁ%%r? 6f one or more
pro-inflamnfétbaybeytiokingsnie ¢f alley). AP Mseddse rsisinshhedim! Tadlcbd® refupsitoaidecreased

production gf a pro-inflammatory;cytakine in JheRiesenseRiamenadonahilsantindyafthe invention,

wherein the production is, for example, local pro-inflammatory cytokine production (e.g., at a site of
inflamed tisSU@) R &Y RVPIG. pfred AsATatoh ¥ po kiR AsrdRf dio 1L TH hpmefimen anddng) »

IL-17A/IL-1 45 signalings(Big ofl bt 1Akt Ndusedrpeesinitammiaiary CyioKine stk A% ithp)is decreased
when the level of pro-inflammatory cytokine (e.g., IL-6) production in the presence of a monoclonal
antibotfy of iB8ffention is 20 greater than or equal to 5%, 10%, 20%, 25%, 30%, 40%, 50%, 60%.
70%, 75%, 80%, 30%nOa2%prI9%6d omboilachower AR & AdhkDiHewebotjerdindl dxiTatory cytokine
production fkSide el ehProiammalen oy aacpl e RlRRI0. e Absenes QL onocional
antibody). Leve? o}nprb-ln ammatory cytolﬁlne production (e.g., ﬁ.(‘g IS measured, e.g., using the
1L-17-stimuatibadide erdai BN iy bimidir bfSblases (MER) Ceivlar &ssagsidgdbeibed 25herein. Those

skilled in the act will appreciaiainal the develab RIonfilammalons aytekinsipiafuglinsag be measured

using a varle__t)g of assays, including, for example, commercially available ELISA kits.  Pathologies
treatedlandf8 prevéme atiisitgahe leishot DMprdptinsdias sratk-hveftdd {dgcradigtsiiiman
monoclonal.aaipadyivinchide [Ri e amile e wess0 InilammaicnsRI eI amRaliene.g., chronic

inflammation associated with allergic conditions and asthma), autoimmune diseases ée.g., Crohn's
disease, m&ﬁlﬁ‘l&%’f&’ﬂ&%&?‘iﬂ%ﬁ?ﬁ&ﬁ%} bowel Biseskisti Bansgidntrgedipr, and ()a
Pharmaceugisataipmpasitionsfattardiog toilbe linyeptios: danlinaiudaianartihadyiafihe invention and a
carrier. Thesenp@linaceutical compositions can be included in kits, such as, for example, diagnostic
kits. fﬂeppré‘sent invention also provides soluble IL-17F proteins, methods for expressing
51L-12F proteins,lanrdmetnatistibe gorifyirtbesudh-protding T ansblodlasttiat SE6 dntdordyeor
embod'meru&,amﬁ)&%ﬁ%?gﬂg éa%h%%aﬁ%da@t_gg@eag&ﬁ@qrﬁ@%&iﬂ@ﬁg&%ﬁ{@%ﬁ@&&&@@ﬂ*matory

e J olo

disorders and cancef. For example, witho itation, the path y Is rheumatoid arthritis, Crohn's
disease, psetiarpicsithshe sutdresitenfdhic SBSHuEvd pdmicnely raresed sabiivRerArBfogenesis
and cancer, iR haimeCeiGRl R ROSLIPNSERCHHING QI IRVEREPheAniAsdR-aaa0tibody of the
invention and a carrier. These pharmaceutical compositions can be included in kits, such as, for
example, diagnostic kits. One skilled in the art will appreciate that the antibodies of the invention
have a variety of uses. For example, the proteins of the invention are used as therapeutic agents to

6




15prevent the activation of IL-17 receptor and/or IL-17 receptor complexes in disorders such as, for
example, rheumatoid arthritis, Crohn's disease, psoriasis, multiple sclerosis chronic obstructive
pulmonary disease, asthma, angiogenesis and cancer. The antibodies of the invention are also used
as reagents in diagnostic Kits or as diagnostic tools, or these antibodies can be used in competition

assays to gﬁﬁﬁf;%@sthﬁfm&ﬁi%@g%E‘@h@%glﬁé-bﬁQr%éWf%@&deEh@ drggent invention

provides mongaclonal antibodies that specifically bind IL-17F. The invention further provides
monoclonal' aRABBARE AT dpachrRsA BT b e heAn e o &ﬁﬁ?l’é‘?@g #§diRer (i.e.,
cross-reactpiedingnotionahdngbesies)y TheiRhiny eniendddber-Dravigesmenecienalantiodies that
specifically bind IL-17F and the heterodimeric IL-17A/IL-17F complex (alsa referred tg herein as the
A P T AN, RO Ve HAPE S e G PRAEANE monociona
antibodies that birfdellesh ¥, tHe-R7IA -Afd e i€t enabliniesibild 1A kaindFe pavpplexthI BEBE antibodies
are collectively,.referred.to herein as.'Imlk:1ZA/E" antibadies., T tihady,is 3 . aJully human
antibody. a%%ﬁﬁgééfgg%}” i %Clnn\}gsﬁﬁv Iis%(ilz?f%g%i |‘F1%g ﬁ%sﬁhfggv%e&%%]t éaan%ﬁé%g)gl éfnds to an
epitope that ifelddedFondmdinorsabirdd ladiddsimadsnsf.HmdR MonadEmantbbtlieslsf the invention

specitcally b bouehe A& lHAAWEIEIR I AREBACY LG 9 £piane ahigsldes one or

more amino acid residues of human IL-17|5, human IL-174, or both. Antibodies of the invention

specifically BAsHAIGN 102 piagas e ndrdrbuiprarnd e A a Pirdisgiplaitviardnistnd aMibody binds

to an epitopg hatinchides aNew peIMRINaAcdresidugs ahhsmardl- 37 FMleliZ4, or both. 5The
antibodies of the present invention bind to an IL-17F epitope and/or.an IL-17A efpitope with an
equilibrium ar%?f&ﬁ‘iél‘ﬁiil ) OrBT RIS S@Eb’ﬁ?’rﬁk‘ﬁ HFSHAvliANg ABlN P P R0t preferably 5

1 nM. For exdnplessthezndllthd TAVF Arttibnstiés oy ovidad henetin e xbibiy 2@ testhe rangeapproximately

between 5 1 nM to apout ..The crystal structure of IL-17F reveals.that the protein adopts a
cysteine kni(L%tS ?5’]%&,1 S&%ueglgﬁeg inéloémr%%ﬁl‘%rhgﬁ%kl%s t%%ggflrg gine %ﬁ%%é})g ?gﬁﬁfﬁl‘%fﬁ&eﬁﬁé. However,
the cysteinegamsit thotik. of/IWAL7F/Eiistemiizmsrfoupmpsteines instead of the classical six cystcines to

form the knot. g aiermemaes of Recyseeoatiamb i (R sl as seisrodmer wit

IL-17A. The IL-17A/IL-17F heterodimer is believed to signal thr or the multimeric

IL-17R/ IL- EPRO G0 ples Recomrsirdsrice thasindsciinahiethtisbne wikndinenétidues that are

utilized in formingyther A7 AiediZE Dgreragimararadhe aame eysteings.gtlizad.in e f-17F
homodimer formation. This data suggests that the receptor for the IL-17F homodimer or IL-17A/IL-17F

heterodimet HA\-bifd ko' srsioyrisrorn ey stomib s itibe g ssabdhin &piatindive aflevtrértproteins in
the cysteingcksiatsiamiby. 28N gnstans IMMuNecregitate viflunstians:havei hasmrepariediar the IL-17

family,.of cytokines, pres b e to their indyctian of many.immune signali olecules. IL-17A
and IL2- 7F%#3?’%%%%flsg#ﬁg@r*%?glléa%%ﬁs%ﬁ%ggﬁsg E‘gfﬁnﬁr%%%f@ég%‘r eﬁgr?%fp oqn;lﬁ%%mmatory
cytokines (egunbt t8s IL-87 SICSH hndrGMrESHpmhémdkinesi{etgliGiR @bait RO akiX2GCP-2,

MIG, IPL0. LA S0A MGk RANTES,Eniae, SDESS Ansh23MI3) and grpsiggianans (o.0.

PGE?2) from a wide variety of cells including sts, keratinGcytes, macrophages, epithelial cells

and endothisiiapreeinst Beih Havdemelbaen sioh o retaliatasceribue aderx i2ndder lHss17F also has

biological fypetiopg digtineh oMk thiAMeRAS: ility to stimulate proliferation and activation of T
cells and peripheral blood mononuclear cells (PBMCs), and to inhibit angiogenesis. 30The hulL-17A/F

antiboties of the itPERaGRS LS BRI Ak Brefede iftipiureaiibadisybatwcridcaiize or
otherwise intaferewithther Rieleoical activity. f7 it widreitL e/ Ao Ethin ik -dréadi kndy Sobeterodimeric
complex. BioJagical activiti IL-17F, IL- or Il-17A/IL-17F include, for example, binding to
IL-17R, |L-i‘7l|‘f¥ tl&ﬁé’/‘%ﬁh}ﬁﬁ%ﬁ ﬁ’&"(L fgé/?rggéid rBCEHHS EB?ffBFi%ZPHﬁEP’EﬂéW&H&ion of
cytokine anghatuchiemokiize e¥pressiopl{eagtiHbdts hf8GaGSHoidWhBH erdafQhan GRO-b, LIX, GCP-2,
MIG, IP10,1-EAC: z TES, iR 1 oa0d MIP3a)in target.cells..Eor.example, the
hulL-l?NF%gr@’t%o%%@f{)"c%ﬁ 5 fjé’fﬁ‘ﬁ"%jr 8§§*ﬁ 5@%9.6?? ﬁ_f/f,]%?%_d]\_% b R S B T

30 secretion by IL-17 stimulated cells. As used herein, the term “pro-inflammatory cytokine”

refers to those immunoregulatory cytokines that promote inflammation and/or are
associated with inflammation. Pro-inflammatory cytokines and chemokines include, for

example, IL-6, IL-8, G-CSF, and GM-CSF. Pro-inflammatory chemokines include, for



5and/or IL-17A/IL-17F biological activity by partially or completely modulating, blocking, inhibiting,
reducing antagonizing, neutralizing, or otherwise interfering with the binding of IL-17F, IL-17A and/or
IL-17A/1L-17F to their receptors, or otherwise partially or completely modulating, blocking, inhibiting,
reducing, antagonizing, neutralizing IL-17F, IL-17A andlor IL-17A/IL-17F complex signaling activity.
10The hulleiZAdk amkibogier ars, aansidered taeompleiglyrmodulateoiock Riahiitsreduce,
antagonize, neutralize o otq%rﬁlig e interfere with IL-17F, 1L-17A and/or 1L-17A/IL17F biological
activity Wh&?%ﬁé eIEE)];’IiIl ;%:17A and/or IL-17A/IL-17F activity in the presence of the IL-17F
antibody is decred8echirycat ieasttDnldse oy 6¥h8dof B8N ¥poavidds wsholopipared to the
level of 1L-17F,.1L-17A and/or JL:17A/}L- in the 15 2nce-of binding with an IL-17F antibody
described MR T R s B R SRSt P
reduces antagenizeiorg gitakize oroibrdion secintedbearsuithHO- PRI uAtd) Aonalddertind FA/IL-17F activity
when the Ieyel gl A AT AL AL s AGIMIA 1SHIBSEGS AN s AP antibady is
decreased By less than 95%, e.g., 10%, 20%, 25%, 30%, 40%, 50%, 60%, /5%, 80%, 85% 200r 90%
as comparéBVEaee (egelfBHY P PORoRRALRBHIPY? MY SEIEcAdtiVRIGh TRENASSEBAIE & binding with
an IL-17F gitibaghsAlesesibed MBS cct The hidlicd 1A CrRssHeativepntibediesatpsensidered to
completely modulate, block, inhibit, reduce, antagonize, neutralize or otherwise interfere with IL-17F,

IL-17A andASPHEPIA D EARReHDHSHRICAT R 5P POTVERL P7 RUEVIA A ST Mo aaiid 198 25activity
in the jresehe pspidhe L -Ihtrxastiboshnisdetsessed iyl atleasicabio fre orly Qehb117%, 98%, 99% or

100% as co ed to the level of 1L-17F, IL-17A and/or.IL-17A/IL-17F actiyity ip t sence of
oincime wit ARG TR BRGS0 Rt o A R e e dered
to partially ribtlutelier BlotkAHKLIE sagubeg &ntagdniZé, ndutrdlize drcttherfise imtefergrovith LL-17F,
IL-17A and} -17{AFEIL-17F clivity whe ' Il IL-17A and/or IL-17A/IL-17F activity
in the presenap e e e . 2506, 500
40%, 50%, BB%:STE V508098604 pr9oliaempartelite thehkepateids of Fnenotipaaind/or

IL17Af} -1 7 asivityindbe shssnomelhindingainan 1-A7Eantnodydesrsinad hrmein, Definitons

- Unless otherwise defined, scientific and technical terms used in connection with the present invention

shall have HeaH8aRIMGecHft & -ASmFHE M IBr S HT DY TFsEs B dramaiy SRittMthe art. Further,
unless otheswigenestditediby. qoAtert 1siNgWlantesms. shallbincadeRiusalities and plukalierms shall
include the sin%?éar. Generally, nome claij'Le@ utilized in co%necéiog WE% and.techniques of, cell and
tissue cultuPEo THORETRPBSHO0 PAAH B A G SBRICIEs B! ERERIUR Ay bridization
described hstekirare ghodedyvetbknavn andicprammarlyiusedroctheshantSiatydal chtaahaidoes are used
for re%mb'”a“%eP!%%foo“ %QF%é%‘%@é’ nesisangilissiie culiure and wansigiation, (&g,

10electropc%:r§ﬁon, fect on). EnZymatic reactions and purification techniques are performed

according t83tafftaconiéb8dpusifibaticrroviraldoshwhpielrdtcenastishedakithemduokers described
herein. The foregaingdeapianes ARL.RIOCSIMIES A6EaRaT 3l eHRedaacoising dn.conventional

methods well known in the art and as described in various general and more specific references that

are cited arfiiEheeissbevhSuyponRipEneipsySsdrkiap semastion (Seelk-§) ISEsHsHERsk @gal. Molecular
(Cloning: Ahhﬁﬁ@f@@lbf-MMI%Z@gﬂeu&q@nﬁﬁ@lﬂg: ﬁm&b@{a&b@h@plmtqr%ffﬁ@tﬁ%ﬁ%ohémmaé Hart;]or, N.Y.
1989)). The namenclatures utilized in copnection with, the laboratory procedures and techniques
of, ané)ﬁync CEREm IS SyTERCH ST L FREA i ehapr RAE B Bhemistry
described hetelicdoa thade welkirdwriang eoiamoniysusednichitia arioStandaid, 20keakiniglies are used
for chemical sgy%ﬁgﬁﬁsg}ei@ical analyses, pharmaceutical preparation, formulation, and delivery, and

treatment o?‘ba hics S utilized in accordance with the present disclosure, the following teuns,
unless otherwise iRdivadteiksstralicdendidepstoot«d usavetihenfaitoiving anshadigseftkeused herein, the

terms InterlguiGine b/ Lekfs d}nllzé‘ndﬁaé%ﬁ%%ib@%%h?&?%%ﬁ@m%%@
T-lymphocyte-associated antigen 8 and Interleukin-17A precursor are
30 inflammation, chronic inflammation {(e.g., chronic inflammation associated with allergic

conditions and asthma), autoimmune discases (e.g., Crohn’s disease, multiple sclerosis),

inflammatory bowel disease, and transplant rejection.



synonymous and may be used interchangeably. Each of these terms refers to the homodimeric
protein, except where otherwise indicated. As used herein, the terms Interleulcin-17F, IL-17F,
IL17F, ML-1, ML I, Interleukin24, 1L-24, 1L24 and Interleulcin-17F precursor are synonymous and may
be used 30interchangeably. Each of these terms refers to the homodimeric protein, except where

otherwise indicategharmaAstite ddpgi@inictiatedraantpadinieisth oummpnaealohulinmalecules and

immunologically active portions of immunoglobulin (Ig) molecules, i.e., mglecules that contain an
antigen binBiR LRI CHEiSTy BiRdS frHIGREIE GRS iaRsstderrgyded iekitkally bind” or

immunoreagishiwiihfooexaiipriatiaggainstkiis meant that the antibody reacts with one or more antigenic

deteiminants of the desired antigen and does. not react wijt er polypeptides or binds at much lower
ity (4 > 10-6) PRAUBOB R HGRB B dr e R Tt by GO Ao O S Chibri,
(domaifi antibo@y psirgle elvhingthbddipFatrdndd<ahb2 dragmentspsblev/frand an Fab expression
%rgprise a tetrame{. Each tetramer is

library. The b%éigo%peti ﬁggd%'igﬁg"lE@Jae%é@d&sokn%vgetge% {s. 0i1c O More authi

- composed of two identical pairs o palyp ains, each pair having one ﬁgrﬂltmt%%out 25 kDa) and
one "heavydistrsis (abontsopulismdirsTd eanino-fentiranportivrhottdiuliathainhinohibiddegy variable
region of alou 400 4RqlhhAF NeeHAMRIRG. ARG AHIBRI I B IFESRONSIDIE ik AntigeRecognition. The
carboxy-terminal portion of each chain defines a constant region primarily responsible for effector
function. InRYEREPATY shtssripiilacieloshesiisafGAumans relate to any of the classes IgG, IgM,

I9A, 1g& and 19D, praigheiieedrenmanarnethestanthe ratweatithe-heavuahainprasapidn the
molecule. Certain classes have .sub§E§§e§ as well ;gliCh as lgGi, 1902, and others. Furthermore, in

humans, thEfgRETERHEIR HAT 56 PRAAGTHICE . SAMREERRTFan beFHE S fiBnoclonal
antibody" (Mib)arfémsaogiznalaantibadyitcomposition”, as used herein, refers to a population of

antibody moIecuI%ntehgﬁ.ﬁggtgi%gQI ane m%g%é'?ﬁﬁ%‘?&%%ggfn“b&ﬂg moletcuI%consisting of a
unique light chain gene 1pro lctand 4 uriue eavy chain gi'eznele|c§’r8duct1 r‘{%lalr f%:u‘rilgﬁ the
complemen»tamw@émi_rﬁngep@gmm%@m@ﬁmtﬂwém@ﬁw@@hmdtmcd@miwmm in all the
molecides gt ihe, papulation. s Seniaingp adfigar Rinding,site,sapable of iamunoigacting with a
particular epitope of the antigen characterized by a unique binding affinity for it. ~ In general,
antibody mate&tlESEHYSiNBEIFrSHA A aTHENS.eTale thaHPSEf IerEHssesIipe Sty RT AT and 19D,
which differ,iamcene Anether-pyitbanatire of the feavchainZepresenidfyhis otesule. Certain

classes have subclasses as well, such as IgGt, IgG2, and others. Furthemiore, in humans, the light
chain may B SPRAP AL CHRINSH A5 EFHES (R 4IRS RSEEH oA a#RBTHE G it tBFS%inding portion”
refers to thempasdédbenbaussogalulisihiotesiss that-pasticipatespruantigesnhinding. The antigen
bindir}g‘)site is fainted by amino acid residues of the N-telaiinal variable ("V") regions of the heavy ("H")
30andlight ("L") chains. Three highly divergent stretches within the V regions of the heavy and light

chains, referred to as "hypervariable regignsy Ris¥EQRRedegiween more conserved flanking
stretches known as "framework regions,"” or "FRs". Thus, the term "FR" refers to amino acid

sequences which are naturally found between, and,adjacent tq, hypervariable regions in
munogiobuling. I SRR R L QY TG LR and the
three hypervasiatisntiegidnshef prévedsynohaitiard ehsipoded tiedativeiticahchindier ifthte Dimensional

| & IQ?&B‘%%%Q& ding, SYHac %%&&&%?Wﬁé“ary fo the

space to form,an.ant -binding,surf
three-dimer‘?z:%r%fguﬁ)ggg%r%gé%gguﬁ%g antigen, and the three hypervariable regions of each of the

heavy2and ﬁgmtih_aiﬁma_te ﬁpeﬁénsema@oa@@_bmﬁm&iemtwt%défmﬂmm@@gE&’a‘s@h@rthﬁ:DRs." The
assignment,of. ARINR,ACIES (1PASRCH HOMANIS i aceardanss nuththe detniionsofkabat Sequences of

Proteins of Immunolo?ical Interest (National Institutes of Health, Bethesda, Md. (1987 and 1991)), or
Chothia & &R BibE ANE YT IpRes 7. fethmnpiosidesNmtres st g renedsnalosg). 10As used

herein, thle gﬁﬁmoawftmﬁ"ﬂﬂﬂ?ﬂﬁ%@ﬂ%@ﬂdﬁﬁ%@%@#ﬁﬁ@@@@ﬂ?ﬁ%@ﬁ%&%{%&m a8
immunoglobulin qr fragment thereof, or a T-cell recepfor, The te,in "epitope" includes any protein
determinani“bté%gbefé%F§Bﬂ§‘?ﬁé’%?hﬁeiﬁ&?81%9 o }BBLFIWG% TR %%%p%‘iﬁ BR8P Heterminants

- usuallyiconaigt effchemicatysadtvéysurface groupings of molecules such as amino acids or sugar side
chains and usual%ntibodies of the invention specifically bind IL-17F, wherein the antibody binds to
an epitope that includes one or more amino acid residues of human IL-17F. Antibodies of

the invention specifically bind both IL-17F and IL-17A wherein the antibody binds an



15have specific three dimensional structural characteristics, as well as specific charge characteristics.
An antibody is said to specifically bind an antigen when the dissociation constant is <1 RM.; e.g., <
100 nM, preferably < 10 nM and more preferably < 1 nM. As used herein, the terms "immunological
binding," and "immunological binding properties” refer to the non-covalent interactions of the type

which occughriyeani alt/28mnmunaaipbuimaieckis and Mmantigen-forwhighihe immugogtobulin is
specific. The strength, gQr affinity of immunological binding interactions can be expressed in terms of
the dissoci&i8h %%Ems(féﬁhﬁﬂ?ﬁ%nﬂﬂwﬁﬁﬁﬁﬁ%wg}é%ﬁg redrEsratermdimsgie fer affinity.
Immunological ingirrprgpetticseeistle et typentides epnde geemntfidusipgmmriRods well
known in the art. On Slé&h method en aﬁlﬁﬂwﬁggzﬂng t@e rates of antigen- 25binding site/antigen
complex fofmation and dissoliation. wrerein er fesD(:]liepend on the concentrations of the complex
partners, the affinitiicodthisoihiteraicfioprand geemetnibipdrametérd TRapagpaiydioliuedlel the rate in both
directions. Thus, both the "on.rate constant” (Km the_"off.rate co nt'' (Koff) can be determined
by calculati%})ﬁ%?%f%%c?ﬁlcee [}%a&%ur%‘;%%%%goééﬁé i%??eg%flagggcﬁti‘ogn?éﬁ |§%1§c?5?|§%)pﬁ .S?See Nature
361:186-8718(983) mdiveprafeoadiyi€offin ¥ Forarainied hbedarnteliaadhaofisddparpmdties not related to

affinity, and is equal ta the disspciation constant Kd. (See, generally, Davies et al. (1990) Annual Rev
Siochem 5858 T A A S PR T T ER A & LA AG S5RR el bind to 1L.17F
homodimer, IL-A RMbmattinaéstandior dhELHL7F #ayHald ket hieterotimedoph e nstiteiegkikibfivia) binding
constapt (IC_d) is.51 JIM, preferably 5 100.nM, more preferably. 5 10.nM,.and most preferably 5 100
pM to&}z?bou?uf% ,né’sar%%g%tg%nrsglép%?/ é\lgsc f/téeigﬁc mg'ss k; %ﬁ%@ﬁﬁ%ﬁ%?ﬁ%‘a@@%?ﬁr %slt}ﬁilar assays
known to thrysteiskikedtimetié drtLIINE catritibetattgpatyisincte otitked af theethirérdisishall mean a
polynucleotide of 296n9MmigcRNA 19k S¥BsHEgNeHROme SAmMBIRaton Jharesk which by virtue of

its origin the "isolated polynucteotide” (1) is not associated with all or a portion of a polynucleotide in
which the "Rotated perriodistdéthilrdund Thadkutd A3Lié Bpkrigmgimenis debeasdonmgsrotide which

it is not Linkeetenm netwen @63 AaesiReOCCLI R MBIk eSO SHagR SRAMBDES:
Pol}mucleotides in accordance with the invention include the 10nucleic acid molecules encoding the

heavy!ChaifiIRR B SGSEMT AsiERsEs frestntadarsie ip Rewehg s 176/44118, 20, 24, 28, 32,
34, 38, 44, Uf-psdhangertticlein acigitelesiliesdeinabdilig 1he light chainfinaaisagoklinmolecules
represented in SEQ. ID NOS: SEQ.ID.NQS: 2,16, 22, 26, 3Q, 36, 46 or 56. The term "isolated
protein” ref%"}gggslf% ae%é?ﬁ e Flosr%’rpt}%)etgrﬁig%c%ﬁﬂ%fﬁr %roquﬁB%%&éﬁ%?%?@ﬁﬁ%%ﬁa&igin or some
combinatiohitidereidf; vohiciviby vistemofatshangintherdsmerceteffaeriliatiothethedtisalatethprotein” (1) is not
associated &E@iﬁé@&?&@%ﬁﬂ d in nature, (2) is free of other proteins from the same source, e.g., free
of marine proteins, (3) is expressed by a cell from a different species, or (4) does not occur in nature.

The téfn "polypeplitieeriys saapes aaany@netiertehiy td reneicrontutive heotleih? Sandyeients, or

analogs of g RalyReptide.seBULBESHIRICRINBEYE ATalel) frRamenisnand analegrarg spegies of the
polypeptide genus. Poly-peptides in accordance with the invention comprise the heavy chain

immunogloBififimidiesiass vy rgeidiole s e RS Bow momgtascrtonef p1o-2g, 32, 34, 38, 44,
48, or 54 andthenightchatkinrsunogiolbutin-golacsie s mreseser dR-sbnl MO SGREQ,ID NOS: 4,

12, 16, 22, 26,30, 4 5qr.56 ell ihody es foli by combinations
comprising%ng‘e ‘ge’ag/]g{c‘, aclré %mﬁn?a(?}]b%% &I@%Fé@&%&%ﬁ%ﬁéﬁ%ﬁ%m&% Ot molecules,
such as kappR dghtodhasingimog(egul MG oul esy ated wiceyvel s jsds ovelingSiiyadhasils and

e i Shnoc KRN AAMCIN ARSI 40 URSAISARA2 IRRLIO R0 BAIRCt Tofers o e

fact that an object can be : na ure. For example, a o?ypeptlde or poalynuc eo
that is preséimit dnreryatisuriingtutitigrirmsesy tHht Eanalse kol biele srovhfenstomsdisingiture and

which has poi-been ytentipnalbe magdifiedtymae Rdhriaaralenauaibepripedinatyrally-occurring.

The teun "operably linked" as used herein refers to positions of components so described are in a
relationshiP FaPATFHNY AP MARPRISIE A REMEnere trishilit apgiogenesis.

30 The hull.-17A/F antibodies of the invention serve to modulate, block, inhibit,
reduce, antagonize, neutralize or otherwise interfere with the biological activity of IL-17F,
IL-17A and/or the IL-17A/11.-17F heterodimeric complex. Biological activities of IL-17F,
IL-17A and/or IL-17A/IL-17F include, for example, binding to IL-17R, IL-17RC and/or the
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control sequence "operably linked" to a coding sequence is ligated in such a way that expression of
the coding sequence is achieved under conditions compatible with the control 5sequences. The
tem, "control sequence” as used herein refers to polynucleotide sequences which are necessary to
effect the expression and processing of coding sequences to which they are ligated. The nature of

such contrqhﬁﬂwﬁn&gﬁ}i@iﬁg@ﬁ ﬂmr&@@umﬂmbmtmmﬂwgp@mtmwch_control
sequences generally include promoter, riposo ing.site, an scriptign nation
sequence if W@%@fﬁéﬁgﬁﬁ@: i&ﬁb%%ié%’u%%%@gﬁé%& fbr%%re&f%’rg&gréﬁ%cription
termlnatlonMHf?]ummel-ThE,taIm Mﬁﬂtﬂgl&?&?ﬁiﬂéﬁcé&%qﬂmfﬂgﬂdd dodi maﬁha,iattagm REum ’I a(ljl
components whose presence i ntial for expression and progessing, an alsp, include
additional (t:%% ponents @v%%%%ﬁééﬁ%@%g %8%/5%{5398%&?%’? %&gg% b%ri}%ééﬁdg r@%LJ (i:sr%es and fusion
paltiler seqeadioed.Thé IstErTbipoigineicieutitebnparisived tohpleiiymedniangobeckiig,boron of
nucleotides; gf;afieast Q@%ﬁ&ﬂ%ﬁ?ﬁ%t‘n_ Epla?{zﬂllé?BPSlEQJ{gi@éiﬁ{egi%ﬂﬁé%@etﬁgﬂﬁﬁi&ﬁ%%fmd'f'ed

fotin of either type of nuclectide. The term includes single and double stranded forms of DNA. The

teim "oligorlcledtifle l féfep@artB-herdHm e b eibfscampe ot sthe v asdprbeiied nucleotides linked
together by Ratkeally, RerrIERG ANERAR- NAkuiaHY, 0cakEring200lgonc|aelidailinkagesyr,

Oligonucleactides are a polynucleotide subset generally comprising a length of 200 bases or fewer.

Preferably ligonteditides!dftolid 66 BRSSP IERG AR most preferably 12, 13, 14, 15, 16, 17, 18,
19, orZ0 to 40 basgs inllenghyrQligbsdicientidessalersisualingi RS sikangiad, ogk, lakidigbes, although

oligonucleotides may be double stranded, e.g., far use in th ugti fage tant.
Olponcie S FETEER FEHBIEA e ST oI o Ao ed Aigbr et T A e
"naturally ot€htringgivdleciidesthefetire tbtol lnéidin HGIlUdé s Alendipiboridddbtitidsanditybonucleotides.
The term "modified nucleotides: seferred.to in includes, nu ides wit ifi ubstituted
sugar grou e e T L o bt Tk e
OligonucicAffestink¥gas mhagﬂb@_ﬁ‘mispﬁd?ﬁihiéaié ,ﬂeﬂ&éph@iﬁmiihiééfd,ﬂpﬂa_gﬁh@@selerlogte,
phosphprodiselenasts,ahaspheeanieiante.apeshorpniladals. PhosRRoIoAmidae ahd the like. See
e.g., LaPlanche et al. Nucl. Acids Res. 14:9081 (1986); Stec eral. J. Am. Chem. Soc. 106:6077 (1984),
Stein etal. NUFFOREtsEEREDAEBYTo0ddES) Liesk StibramitessEdr eoRiE DSEFHIE 539 (1991); Zon

niversty Fross, Grtort Eoand (901). Siet ot ol .S Patont Mo, BBT A0 nee 2o pe
niversity Press, Qxford Englan . Stec et.al.U.S. Patent No, 5, ; ann and Peyman
Chemical Reigh sféol.%%ltf)géé&r(m}#g eSS e bk GRUEARH 1 cosired. The
telui "selectivetydybtiglize’ tefenidd, toderein, ATSATESK datsctisly 50%, SSpECHCADYHERTY:
Polynugleotides, oligonucleoti nd fr ereqf in accpr ith. the invention selectively
hybridlligje tooﬁg@lé?%gacgﬁpsatl}%n{jg%ﬁggé%aﬁiiﬁgf% Wash co"c:%%?(;ﬁn"s haat%%' 1?2% appreciable
amounts ofﬂ)@?@@@aﬁlé%b_imﬁ_n@ﬁmndhsl?&m@mb@@aﬁm.hﬂTgh-str@ngency conditions can be used to
achieve selective fybridizafiptyeepdilionsas knawgair the &fﬁﬁﬁ@eﬁ!%%??e@?%@dﬁﬁ@,eranyz the

nucleic acid sequence 10homology between the polynucleotides, oligonucleotides, and fragments of

the inventiobleiahifiblEidugeidiaeRivre @ DliRBR Qi HEssiEu &8 0%sh dhd Hioke-fyically with

preferably ingaaasing homologiasRigtdeasti§biaD8vaL o5, 1999 aand/400%:. 7Rwe.amino acid
sequences are homologous if thggﬁg is a partial g)rgégmp ete identity between their se(yences. For

exampie, 8854 A IBGFRIEATTOIHAE 850 BT AP SRR Bﬁ&éﬁﬁ‘éﬁ?#@’\ﬁ/ﬁem[ ®o sequences
are aligned JovantBeinest melobings Canpsatinl eithirrietdhef tivol SEAUeNTashégImELahed) Are allowed
in maximizing .matchi ap lengths of 5 or Jegs.are preferred with 2. or, less.bej preferred.
AIternativeI)‘Efgfalr‘i%f“l(p}r%15(1%%{1%fg,nfv?/(c)?ft pgrlcl)lt%‘f1 éwelaku%h%:ie"g oraf)%})fpg\pl)g[?cﬁ%ngggugﬁé%es%%mgﬁrom them of at
least 30 aminmasidstive Ian@:_m)iaferh@m!eiégr@d!so amiﬁéﬁ&qﬂwm@@h&r'ﬂi}ﬁbmtt@ymw an alignment
score of at more han 20.5,60.ppdaM deyiatipd HRISIAg the PRUABALISH it fpe mutation

data matrix and a gap penalty of 6 or greater. See Dayhoff, M.O., in Atlas of Protein Sequence and

Structéfe, pirtivdy-whepholarst o INd(i5nHl BidhfodicalRd dédrer Fotsitation thoreyressdSupplement

2 to this \{0|%HE‘QLHI?F IntRodP e uersagy BHies %aﬁ@f%@%@%%,%mﬂf 95%?_@)“%%0%9 mpipgous if their
amino acids are %eater than or equal to 50% identical when 25 optimally aligned using the ALIGN
r

program. TREferm “c 8 ésfordd W e samprrdit dhndes bt 4 FoltnidrRétdesEquence is
homologous 1ia¢i1.is Tdeptical; inahstictyce\wdibhdnar lyitelated) r abshod pastiaived Berelfierence
polynucleotide sequence, or that a polypeptide sequence is identical to a reference polypeptide
sequence. In contradistinction, the term "complementary to" is used herein to mean that the
complementary sequence is 30homologous to all or a portion of a reference polynucleotide sequence.
For illustration, the nucleotide sequence "TATAC"igorresponds to a reference sequence "TATAC" and
is complementary to a reference sequence "GTATA". The following terms are used to describe the
sequence relationships between two or more polynucleotide or amino acid sequences: "reference
sequence”, "comparison window" "sequence identity", "percentage of sequence identity", and
"substantial identity”, A



"reference sequence" is a defined sequence used as a basis for a sequence comparison a reference
sequence may be a subset of a larger sequence, for example, as a segment of a full-length cDNA or
gene sequence given in a sequence listing or may comprise a complete 5 cDNA or gene sequence.
Generally, a reference sequence is at least 18 nucleotides or 6 amino acids in length, frequently at
least 24 nuglestides or 8 amino acids in length, and often at least 48 nucleotides or 16 amino acids in
length. Since two polynucleotides or amino acid sequences may each (1) comprise a sequence (i.e., a

portion of the contfises phRfTitietitebr it satisdyifs cayhated Sirnmepitvedh thie two

molecules, @ag{2h & mayiutner Coppliseiseayencothabig Pivaraanb Heivear dre two
polynucleotides or amino acid sequences, sequence comparispns between two (or more) molecules

are typicall§/HEHBiHEd By EitipAHAG CettIeHBE DT the Y ol GRS Byire 188 window" to
identifys andeprdppredotel edipinsbisequatmsindatiikifricompanisalywodentisassysed herein,
refers lo a cancepual seament of atieast L8 contigugus nucletids, 15 ositions prf anino acids
wherein a po ynucll%o%cf’e Sequence or amino acid seguence may]tl)e cdmpareaa 04 Féférence
sequence catfndtp_heaSn aﬁdcﬂfgchg@o.@elmwdsé@iﬁdesm&mhmd hywiééq@emdw@bﬂﬂmmmmethe portion of
the p?'VUU%%Q%@%ﬁ%H%&&%&%@ DR oY Ak soRiss-addienprdetetions,
substitutions, and the like (i.e., gaps) of 20 percent or less as compared to the re?erence sequence
(which doetcaenboam S adtirionsispds qunirsis rdrispimeal ey dnrebmatvo{sdquences.

Optimgy alignenbAfRAIHEREeSHo). atidingR COMPANIAN WiRdoWw SAR-he fRRdHCted by the local
homology algorithm of Smjth and Waterman Adv, Appl. Math. 2:482 (1981), by the homology

alignment AGPRA STREERAAEAMRE WERSHTITRGE S R3] 23 SRRy P65 OB iRk d &tk for similarity
method of ReakseiasdietPRRainl roke Matk ot cDEhdd D dprdddddald 988ty computerized 25
implementatiops of these algorithms (GAP, BESTFIT, PASTA, and TEASTA in th isconsin Genetics
Sutara PO RO 15 S CRAtey c B Ba A B SSRPARR, wie).

GeneworksyicMagyaeiansd efivwaspgpitkagdas)cos thytinspeeiiomdadiskthecbdsbalimment (Le., resulting

in the highest percentage, of hamology.over the ¢ rison window) generate bdl\tpev rious
methads o B A e S e O i
sequences @reciiebridaiieg, Derkon heluytverRyoau Slebtidermeidsitioe By réER$88 bakis) over the

comparison, window, E0g[EUy RRIGERIAgS Ofseghenca dsally ferrltHiRted b.camparpg two
optimally aligned S(E%léences over the window of comparison, determlnln% the number of positions at

which the id8HEESHrRICIRINEeRYBASHY 872N chemise), endripdrinasiade #i436th sequences to
yifeld the ntmé}ﬁhfrs@; mateed K@ﬁﬂéﬁ%t@é@dﬁﬁg E:Ei_@g%ﬁb_%)ﬁhﬁﬂ%tﬁh@fh%@_&lﬁaﬁs Qwﬁhlﬁ»gotiggumberl .
of positions In, the comparison window (i.e., the window sjze), and mulitiplying the result, by to yie
the perbentigeBFSoARIGIER ORFR e ERSALA SR P T R RPTA G ke a

characteristierafiatapo hmiubidotige pidarainacacis’ pedemence, wherein the polynucleotide or amino acid

comprises a sequgneehat has atleast 45 pereentsequence ety preferably aljgast €0 (o 95
percent sequence |d.en.| y, more usually at least™99 percen seq’uence identity as compared to a
reference setjeeriseindiestadcohaf drsonievimoltodfat bado i@vinglmetideg® amino acid) positions,
frequently over a windauiafah eetaax' Hclealivelq ARG 10agid) pepiiopgyerein the

percentage of sequence i entlfe/ is calculated by comparlng the referénce sequence to the sequence

whichZhay fnchfee. detetions brivaahpsaévpiepashiomge Wiqdeekat-thid eI Sequence over

the Compa@%lﬂn%‘%@‘élndr Hﬁ;f %@ﬁ@&?ﬁl&@%ﬁ@&ﬁﬁlaﬁﬁﬁ arshbsat ofarlargar seauence. As used
herein, the twenty conventional amino acids and their abbreviations follow 15conventional usage. See

Immunolog§ R GRS ERRESHE SDEIBIiE BAETFR. Gren, Eds., Sinauer Associates,
Sunderland7 Masgs (99 hiy-biareaisainitdedinD7BMin07acs)7of Me - Lyallty Jenveaki@nal amino
acids, unnaﬂrg{gﬁi?&gcid&sgc 138 -, i§ucb%tgyg§gsan?)ino acidghé\l-alk)éleamino acids, lactic acid,
and other unconventiofiafaming acids maypafisé)1 Be swta?%’lenc\,%nr%%%nen ot p%ﬁ?/peptides of the
presedt invéritichatgcavhplés@0of tiasoiventioftal @rthnbauidsmade pertdith pdroptyphetine,

y-carboxyg| E%Wﬁgg’iﬁﬂéla{gi\" trimethyllysine, a -N-acetyllysine, 0-phosphoserine, N- acctylserine,
N-formylmethionine, 3-methylhistidine, 5-hydroxylysine, a-N-methylarginine, and other similar amino
acids and imino aéigigsgd jeranhigrssprotiodinrerhisypepiveipbeiinonolesadherdin, the left-hand
direction is fhe,amingiignninaldireption andihedighihandigdiresinis the cadpxy:terminal
25direction, in accordance with standard usage and convention. Similarly, unless specified
otherwise, RO HRIR-HAMSRPBTEREES Shd AR sEI RS SiRIBTeRRftRTiE @4ty tesigsid e left-hand
direction of double-stranded polynucleotide sequences is referred to as the 5' direction. The direction
of 5' to 3' addition of nascent RNA transcripts is rgferred to as the transcription direction sequence
regions on 30 the DNA strand having the same sequence as the RNA and which are 5' to the 5' end of
the RNA transcript are referred to as "upstream sequences", sequence regions on the DNA strand
having the same sequence as the RNA and which are 3' to the 3' end of the RNA transcript are

referred to as "downstream sequences”. As applied to polypeptides, the term "substantial identity"
meanc that hwwn nentide ceaadriencece when antimallvy alinned <irich ac hy the nroarame AP nr



Preferably, residue positions which are not identical differ by conservative amino acid substitutions.
Conservative amino acid substitutions refer to the interchangeability of residues having similar side
chains. For example, a group of amino acids having aliphatic side 10chains is glycine, alanine, valine,
leucine, and isoleucine; a group of amino acids having aliphatic-hydroxyl side chains is serine and

threonine; agroup.af AR ACit ARG AMIHE-Con@iRgSids chalosis Asparaging AR glutamine; a

group of amino acids having aromatic side chains is phenylalanine, tyrosine, and tryptophan; a group
of amino adRIShAIIRGISLL ESHIC EHSRRIS A Toiennsy G el s histigeans #Pes GRS GRASF amino acids

having sulfyfi seRPiRRING Sids &hﬁﬁaﬁ IS @M@t@!ﬁl@earaﬁim@tfammnﬁ)ﬁre&e&m&a%ariﬁee@tlye amino
acids substitution grougs are:; v line- Ieucmg-ls?le cine, p Ianlne t% osine, Iysme arginine,

alanine valf& "Gi{ERS %f%’;}'ﬁ Mahde88 On}f‘éncﬁg R0 i3 Rmor variations
in the @minB,adid; Sﬁdll%ﬂﬁéﬁagﬁﬁﬁtﬁbﬁmes atdmnM\@gJ&bsﬂm m&egzules are contemplated as being

encompassed by;.@d3 resen pro iding tha the vanatl in the amjno acid sequence
maintain at least 75% Qammgrae&ﬁ%gfl{ira eas C%% ba a£ r%nrosf3 pre erilatbﬂr/ 95%: In

particular, wngmrdmfe&wnmtmhp@plaﬁemwémhmmmmm h@onsenedliightieplacements are
those that tﬂ‘%ﬁ@%ﬁd‘%‘ﬁ@'%@a@“ﬁﬂaﬂf ANROsaciHT ! 3R telisddnihelr sidR £piNg, Genetically

encoded amino acids are generally divided into famili€s: (1) acidic amino aC|ds 25are aspartate,

glutamate; thyipanedudpninsaaickls meqpsiheboargiffie, Hidgemerq3mimhepiapamant acids are alanine,
valine; deucingisQipLIEinen RIiRSoRNRRYaANIRe LRISIhoRIAG) Soipphan RRE(4Reharged polar

amino acids are glycine, asparagine, glutamlne cysteine, serine, threonine, tyrosine. The hydrophilic

amino amdg%i“ff}d’&ée&’r‘@rimgldg%m lﬁgﬁ’é‘?fgi@"bﬁ:}f’éﬂﬁﬁe I@ﬁﬁ’é%ténﬁ'i’é’t‘iléh%’l?ﬁ% fe, serine,
and threonisigaihbé fdhyaeaphabieiaming agids Navgdaianine, I@@@gﬁ%ﬂ&@é@ﬂ%ﬁﬁ;ﬂ@ﬁ%ﬂe
methionine,.phenylalanjn line, tryp n, tyrosine and vall er fa jlies. of amino acids
include (i) siﬁ %ﬂ‘?#} ?ﬁﬁ% %%?@ﬂ%%&%ﬁﬂﬂﬁ?&?g@ ﬁﬁ SshEFAGHTESHE glutamine,
which are thevarm’tiﬂassmtasmm@ famiiy&,s@gﬁaﬂgﬁhmmhmhe:sleEunde:amfasﬁienmam,\&md)lgkare the
aliphaf far&g{n%p )]i %lz% '%9&5%%8@%”&%(1 tyrosine, which are the aromatic family. For

examp e, itisreas xpectt at an isolate replacement of a leucine with an isoleucine or
valine, an aspartaTéIWﬁth'glmami antibasoninéAbitiva serindoor lasipiidr repleaséinehtast an amino

acid with a girycurally telated amping.acidwill holhaxsia M AL IeELANINE Hiodinganproperties of

the resulting 5molecule; especially if the replacement does notinvolve an.amino acid within a

framework SIS BIRfo 4 GereiaRg el uBitsiah et AR pRISINE! 8RR TERHIAF be
determinednBxgssauingdbe.saeeificastivity of, the dolyperiite Be iyl iAssaysaE tessribed in

detail herein, Fragmen s of antihodies or jmm Iob in molecules can be readily
prepaféd bﬁfiﬁﬁ t‘fﬂﬁg &3%@%5{%}?63 ﬁréﬁ H@I rﬁ%u ?(S}Qfer%ﬁ]t;%f fragments or
analogs occunmmmmgdabmmfmmlmmﬁmmgahand;fmmmﬁhmabdopﬂamﬁl@an be

identified b eomlpahr son of tlz%nucleotld d/or C{d sequence data to public or proprietary
(%4 & 4
sequence ases. Prefera com uterlze com[%rlson methods are used to identify sequence

motifs or predlctedklpg@tem covifeddiatiofeddenabvtsithdtiveebninaoshelafe tieims dftherbswsestructure
and/or functigs I%W%%O@%@ %H{a{%%fae%%%%ﬁaﬁ{em {H&%%@%%M&%ydmgys'ona'

structure are known. Bowie et al. Science 253:164 (1991). Thus, the foregoing examples demonstrate
that thigse GFaKtH the BAleaNcrcEaTAR 6lavstbc st SrlictushisdaforiatinAadhat may be

used to defipgesirusixralane fanstisnal damalnsnRGEey Cﬂﬁ%}%ﬂ‘cﬁ&%'@i’@”&iﬁ@d%{@fermd amino
acid substitutions are those which: (1) reduce susc t|b|||ty to proteolysis, (2) reduce susceptibility to

oxidation, (3) alter By %W'ﬂ@)‘rﬂ%’i‘ﬁﬁﬁﬁ ol H%%ﬁﬁ‘l@?@sﬁﬁ?%ﬁ?eﬁhﬁmﬁé Binities, and (4)
confer or mdﬁyrm@ebﬁhyﬁsmhmmwmwmwg@eﬁmgf eu@am@e@&&rg&gsscan include

various muteins gfba sequence r th atura [Ting, egtlde seque ce xample,
rn'll? TNIN0 a(:1 I‘GSE va.na Teg10ns O
25single orm &mino adid &y s i on pre era ly ConServativesamino aci utions) may be

made3f th etmiahglal YL Oothaining Begebrubdy(prefeeablirinctize pahtionhefV regions ofthe heavy

and light chains, referred to as "hypervariable regions," are interposed between more
conserved flanking stretches known as "framework regions,” or "FRs". Thus, the term "FR"
refers to amino acid sequences which are naturally found between, and adjacent to,

hypervariable regions in immunoglobulins, In an antibody molecule, the three hypervariable
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the polypeptide outside the domain(s) forming inteimolecular contacts. A conservative amino acid
substitution should not substantially change the structural characteristics of the parent sequence (e.g.,
a replacement amino acid should not tend to break a helix that occurs 30in the parent sequence, or
disrupt other types of secondary structure that characterizes the parent sequence). Examples of

art-recognizegdprlypepidecsesondany anc leriiarssibetiasarerdeseriperin Rroleipsssatructures and
Molecular Principles (C ei%%to_n, d., W. H. Freeman and Company, New York (1984)); Introduction to

Protein Strd&ES®.B RIS SR8 S S AR AN PIRLE T PRI S AR, Y091991)); and
Thornton etatighiatindidp4utfbe (i 0MhpIdhentatnittpblypeatidenkagrmentinds-ee€d beredn refers to a

polypeptide, that has an. amino derminl andior carboxy:termingl deletion, fytahere (e remaining
amino acid ‘?sé’t?uénce IS identical 1o the corr‘%spondlng posItions N fhe natura le-occurring sequence
deduced, fortexamhples framadulidangthicoibinsepeems, Fradohdss (Ypicallycarecat d€ast 5, 6, 8 or 10
amino acids,(qag . preferably alieastdd AibR.ACrRRG Mee AIRIGFAONFLIEAREQ ginino acids

long, usually at [east 50 amino acids long, and even more preterably at least 70 amino acids long. The

term "analogrossnssedarsiplogifsldnisTes (Nt dnghielssodied bnipribed o ME 4R énndf at least 25

amino acids §bahhasaisiartialidentib B8PSR phadedueed aminc.Agitheagrencesand which has
specific binding to IL-17F alone or IL-17A/IL-17F heterodimer (i.e., complex), under suitable binding

conditions. fégﬁ@-polypeptide analogs comprise a conservative amino acid substitution (or addition
or deletjon) with respegidtaciam natusaly“-paederingReguenceAsialogsriypisalypsBlableast 1520

amino acids long, preferably at least 5 ino agids long, or longer, and can often he as long as a
gt T PORE R HE LR B B SRS Loty (S8 He P maceutical
industry as hpitapepiitdudes gswyitbtprofpdetiesanalggblsdistirose bittiedeonplate peptide. These types
of non-peptide compqund are.termed "peptide, mimetics” or "peptidomimetics’. Fauchere, J. Adv.
0Drug Res T T L e o e B R S S o Crern,
30:1229 (198tye Suthce gmppnatisfareleftdss dedelspedwitsithoniusef somplitiavized wisizular
modeljag. Rgpids mitpelics Hatais-arusiurall sipilariaberapeulicely isefiupgpiides may be used

to produce an equivalent therapeutic or prophylactic effect. Generally, peptidomimetics are structurally

similar to a PraeiRatssyHBATHROEES AR RSt th At phanapiceRarhiEthsdistatrten

phalmacologigal.activity)  such-ashunnan antieshly hut have.aneef prI&:BBR1Ide Jitkages optionally
replaced by a linkage selected from the group consisting of: -- CH2NH--, --CH2S-, --CH2-CH2--,

--CH=CH--(cis and:rafRefrsoGHemCERB e el BidingH sab impyrradesisds Wedittown in the
art. Systemptis sstifationoahonenQlommse: aminetREids RhaGPOSaNIUSCSRapaAGe Wt a D- 30 amino
acid of the same type,(e.g., D-lysine in place of L-lysine) may be used to generate moye stable
et 1A R R B G o B CE e  LEB B or LS Loty
identical consemnghssedfiignce! wartatioivgiay hiedenaratectibysmethodskamad im ttheast (Rizo and
Gierasch Ann. Rev. Bigchem, £1:387,(1992)); for mple, b ing_internal cysteine residues
capable of oFrSr%ﬁStll%rtlrg%% é]étﬁép 8%5?8%?3 Zeﬁ?ﬁgléﬁ"w efg%ngféﬁ%%gﬁlﬁedgﬁ?ﬁ% e Sl'?i %g%r%x "agent" is used
herein to dexibteta dneminebewn pouhies armﬁ@ge@ﬁele@@m@mmﬁmwnd& @im@@o&ing
macromoleqile, L AREHACH MAHLOMQlRgiGal BRURLAS neasu ARMAE L AR GImINR ferms “label” or

"Labeled" refers to incorporation of a detectable marker, e.g., by incorporation of a radiolabeled amino
acid of httabHABSEAPHGHEPRaL BB Adietisehirta 5@1&@%&@&%@%@%@%% (e.g.,
streptavidingpataininem Hperessepbaies oreoamalicagiivietialaaaliedetesird by optical or

calorimetric 10methods). In certain_situations, the Iabgl or marker can alsp be therag:eutic. Various

methods of PFAFERAG SKh e iUE LHanGR D5 SRt RO SRS KNS PP Ui maY B used. Examples
of labels forcppiyprbdlikigs indlhde pfutrreonotdiniiCglcati e biemitgd by calculation of the

concentrations and the actual rates of association and dissociation. (See Nature 361:186-87
30 (1993)). The ratio of K /Ko, enables the cancellation of all parameters not related to
affinity, and is equal to the dissociation constant Ky. (See, generally, Davies et al. (1990)
Annual Rev Biochem 59:439-473). An antibody of the present invention is said to
specifically bind to IL-17F homodimer, IL-A homodimer and/or the IL-17A/IL-17F
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radioisotopes or radionuclides (e.g.,3H,"111/n, 125.- 131 C, 15N, 35S, 9Y, 99Tc,D, fluorescent labels
(e.g., MC, rhodamine, lanthanide phosphors), enzymatic labels (e.g., horseradish 15peroxidase,
p-galactosidase, luciferase, alkaline phosphatase), chemiluminescent, biotinyl groups, predetermined
polypeptide epitopes recognized by a secondary reporter (e.g., leucine zipper pair sequences, binding
sites for segandary.antibodies. metal Rinding AoMains., S0 In seme emhadiments, labels are
attached by spacer arms of vaeri%a{us lengths to reduce %o&%ﬁf g}gﬁ%}lh%% r%ﬁ%%’. Ttlilaegtlgﬁr\?ﬁ
"pharmaceutiezd prgémeldy drifytids @0usest preefembizfersitbpdvtherbioal pivh ps undor gbimposition
capable of Inducing & denliesh sraRgulc £llest W IOREl AUINRISHGEL A AORlIeRL o OlheT

chemistry term$ herein are uséd according to‘conventiona ge In‘the art, as exempli |(§g'by The
McGraw-Hill Dictiodrerizat OpdattdacTennsgidakes uSsd BercimeGHanc ik, IBgmErkntikoel (1985)).

25The ter '&eﬂne,oamﬂgﬁgﬁﬂﬁ&&_%@%@r_%ﬂlél%(ﬁ{e{na@iﬁ@&@{%&h%ﬁé}ywt}m&%m property of

inhibiting a development or progression of a neoplasm in a human, particularly a malignant

(cancerousPiEEbRCs it alsrefientias Sdodsmet aynprsrhuitbrlibokepigianRibition of metastasis is
frequently aprapeIBseiARtinEopAsTsERAEoAaLSEsE heraiTousy AstaRtiall W epsngans an object
species is tggép%edomir}ant %05%%(1:%3 %r,esent (i.e,, on a molar basis it is more abundant than any
other indivici PSR &R THYHEUS R BBRAHS, B AT &P PalBI) RS T BRI R BABis a
compositionsyherefit theyebjept-apecias eniripsists ai leastiahout/bh pereesiion adnalamhbasis) of all

macrofolecular.specjes present. .. Generall substantially pure co ition will camprise more
than g@out %%é?gg% Icr)lf)%lf rﬁg@%&%ﬁ‘ cu%etrlesaréc%%l%%glsl%% olé{ ?ﬁ‘é Iéloﬁr%?g%)%?}%ﬁr?ﬁ%}@ ]I%ferably more
than about 85% 009059396, &l 9BR0l Vst 3dheterably4ié olfiet? spatieslisusluifieddo essential

homogeneity dranfarnABkaARE s aNNRLAR ARBRAR AT cAMAgsilion oy RoonyaRing! detection

methods) wherein the composition consists essentially of a single macromolecular Species.

AutoimmunebdisEASEaSibiddel FoteXanificl tadfuifearidimunodeficiency Syndrome (AIDS, which is a

viral disease with anautaimm UL sRTRENRRL-RlepsciaRmala Apkiosing.srondylitis,
antiphpspholipid syndrome, autoirnmune Addison's disease, 10autoimmune hemolytic anemia,
autoimmunEHEPRIE! BoAhTUNEsHnr ERr Hiseas YRS oz tsHifh iy Mphsonférative
syndrome (&iE8)oedsi@icn BiuRe; thrion) decykenasicopotgral (Ad i) Beaats digeparemardiomyopathy,
celiac sprue%derzpatitis{ hep gifoifpis&ch onic fati.%Jg imr%me d¥sfunction syndrome (CFIDS), chronic
inflammator?lﬂlerﬁ%gﬁﬁléﬁffr{g POl RetrS Pt VeI E At RIET SRHHhigId Fofd T2HEYIutinin disease,
crest syndrom&iGrohn's adisessd, D egel liseast{fdemhaiorivgositid) jlivenie pdiseaichhtpys, essential
mixed cryoglobuli ia, fib ia-filron ifi I ' diseas illain-Barre syndrome,
Hashimoto's thyro%é%io%%%%lgu m%r‘%%%ﬁ%%i?? iagopglf%i?:gﬁ}gdrﬁ %éé)%onﬁlelﬁi%pﬁﬂreﬁ%ra (ITP), IgA
nephrépathiya waenis- de peatesriidiapbieepidelfegschoe Aknehroniccanbiktis f(Stiltentiseake), juvenile

rheumatoi_da%m@gﬂar@%&%rﬁﬁe%@géweig&ﬁgt)?@@j@%ﬁé&%y eAlaaR% MHURGREIGIGS!S.
myasthenia gravis, pernacious anemia, polyarteritis nodosa, polychondritis, polyglandular syndromes,
polymyalgié?ﬁ%’@ﬁ?a@@é{eﬁ‘&mém@%@m%ﬂ@ﬁ%%g%em@dﬁ%%ﬁaI ifefi&, primary
biliary cirrhasisigseriasjsApserticartariss, RKavpaudisiphengrends Reitansgypaiame, rheumatic
fever, rheumatoid arthritis, sarcoidQsi %ﬁ}r d fén rogressjye 25systemic sclerosis (PSS), also
cnonn 2o SR BH TS e B TS Sy IR S oot Brd: ettt dbus
erythelfiatosu§6, Teakayihss antbrifis relirafarteritis/gianbioell @i estigrisdagrate salitisiyveitis, vitiligo
ﬁ,?g ngf;%ﬁ%@@%%ﬁ?ﬁ%&'&dﬁﬁ IMRIRILHIRoIderS NGid e for RaMpls, Fhropis and acute

chain immunoglobulin molecules, and vice versa, as well as fragments and analogs thereof.

The term "naturally-occurring” as used herein as applied to an object refers to the
fact that an object can be found in nature. For example, a polypeptide or polynucleotide
30 sequence that is present in an organism (including viruses) that can be isolated from a

source in nature and which has not been intentionally modified by man in the laboratory or

otherwise is naturally-occurring,
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disorders. Examples of inflammatory disorders include Alzheimer's disease, asthma, atopic 30allergy,
allergy, atherosclerosis, bronchial asthma, eczema, glomerulonephritis, graft vs. host disease,
hemolytic anemias, osteoarthritis, sepsis, stroke, transplantation of tissue and organs, vasculitis,
diabetic retinopathy and ventilator induced lung injury. hulL-17F -A Antibodies Monoclonal

antibodies of the myentipn (g dabfylinbimaninaneelonalrantibodigs) Nave e ahility §9 inhibit IL-17F,
IL-17A and/or IL-1F/IL-17A-induced. proinflammatory cytokine production ée.{?., IL-6). Inhibition is
14

determined S BRAATHIE ARE oD SRIRTIHEASHIL SR WRER RSB BYTade memprEeflular assays
described hekgiol Exemplanpantbogiesdfithednientioninciyds: facexampte the 8RP12 antibody, the
29D8 antibod : the 1E4 antibod éthe 31A3 arﬁtiboog , tlFe 39%112 antibod 'hTe‘élgzk"fElZ antibody, the
1557 antibod TUCAGL 1 & By SRS D1 ANy He AR oA BB e i SRy, and the
15E6 antibedydires5SE12 antibody, the 41B10 antibody, and 10variants thereof. Variants of such
antibodies includ ODR12BE antihody.(a variant of the 30D12 antibody), the 39F12A antibody (a
variant of the 39F glgﬁﬁ%o%%}%rgﬁsﬁﬁgn{%fgﬁ%g% c(‘%%lyr/6 gr\g/aorig%?%ﬁ%ﬁ %fé%qg%%%gdy). These
antibodies sthaoh spsafieisyriotoritaeirihe sxprRssive inelphengesbusef shdngstoinhibitthurhah 1L-17F
induction ofghe pro-ipflammaary.cytaking thaddnuitren (e APR8RRtRaY (MaR0za). the 1E4
("MabO2b") 15antibody, the 31A3 antibody ("MabOZ2c"), the 39E12 antibody ("Mab06a"), the 12B12
antibody ("IOFEBEER RFRKAS RIS SOt TNVIESEEEss gsacsily Insitisqagpairalsdemed 30D12
antibogly, thendBkkies)iheeyntos 3R tantinady stia dek & antibgdwandihemBdLriinedy also show

specificity for human.IL-17A and have been shown to inhibit human IL- 17A induced IL-6 production in
vitro. The 288 BeH By IS AT b PP STA S DAL SRS SO RASHS688F Olhe 12B12
antibody, thedbiédingiboeydh e 4ithidantibeinither3aD ichanikadyy e gEtdnantioody, the 38B1
antibody, the 'lStE'? ntibody and the 4Bll.antib%d alﬁo show spegificity. for the human IL-I 7A/IL-17F
hetcrodimefic ec]ﬂo]lr‘ﬁp ex The SE1Y 4Rt Gg(sﬁ}%fna S ﬁb‘lﬁrrlnaasﬁj fﬂﬂ%@, a@@%og gcﬁ&pﬁﬁ‘le&tﬁfjv A IL-17A, the
IL-17A honmdimmer trathattagaaw fol Zhbld, 1etetecgainvesiecbimdexafiner 4d@tOcantibody 25 binds
humandL-17Eand ithe huma '&s-%e%é@édwfe&?ﬁ%%gﬁysgslz il 9&%9&598?&88%%@ guman IL-17A

or the IL-17A homodimer. ~ Each of the hulL-17F monoc antibodies descri erein includes a
heavy chaifftgri&diess gidangiH pibrT HiRjrckaobiey aridenemeusisatides praseedifiad fermefimino acid

and correspanding,0ueigicianidseaensesigied Leiov L3RRl aMRogmciigRs 30 a heavy
chain variable re%ﬁ}r‘% (SEQ ID NO:2) encoded by the nucleic acid sequence shown in SEQ ID NO:1,

and a light chain V4B rofietnieieesids (&5 LioBaet Birienirier M A seigemE shown in SEQ

ID NO:3. >30eiEMidaeiaidis daltsesisenedy(Sinll NQiddng, and non-naturally occurring
CAG% GC GCT%GT?CE%ESTCT% GGCTG%GGTGAA]GA GCCTGGGGCCTCAGTGAAGGTCTCC
cleotide finkages. O 1 po

TecAkGa gonucleotides are a polynucleotide subsct generally
TGGATACAGQTTGACEARGTT ANGATADCRAC T BEETE CEAGACGERACT ARGATIAGGCIECTTGAGT
GGATGGGAT

GGATGAACCEY A B LS Cath {11 A e A r R A R iniga TeaccaTaACE
AGGAACABzenucicotides are usually single stranded, e.g., for probes, although oligonucleotides
igggg%i%%ﬁ%&@sﬁ%&% COGH TAM GRS AT L IGAREACAGESAGRGIETATTACTG
ATGGPTCECEREFIAEE B PEPPAC PR R s e BT GGACGTOTGGGGCCAAGGGACC
ACGGTCACCG TG Q] GAmm3NPIcWHamiReacil Saarenaqo0 (RER IRNQR)
LSk A A B Y TS R L IMYROATCQGLEWNGWIINPDSGY
STAYMELNSER SEEDIAY Y GARE WHGER RGO HGEIERY WD Grdupy S he HRODTR:=VL nucleic acid
sequence (SEQ D NO;&FE)O ide 1i " referred t N1 i catides,li S
GAAATTG TGO T O AR A A T R SR E R PR PR P ET e TRt e idestker st acceTCTO
CTGGA' GI@Ghosphorothioate, phosphorodithioate, phosphoroselerloate, phosphorodiselenoate,

CAGTCAGAB LA TTAGGAGRT A TIARRRTCSTARANGAGAMIRTIRE GEAGECTCOCAGGCTC

CTCATCT
LaPlanche et al. Nucl. Acids Res. 14:9081 (1986}, Stec ef al. J. Am. Chem. Soc. 106:6077

(1984), Stein ef al. Nucl. Acids Res. 16:3209 (1988), Zon ef al. Anti Cancer Drug Design
6:539 (1991); Zon et al. Oligonucleotides and Analogues: A Practical Approach, pp. 87-108
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ATGCATCCAACAGGGCCACTGGGATCCCAGCCAGGTTCAGTGGCAGTGGGTOTGGGACAGACTT
CACTCTCACC 15
ATCAGCAGCCTAGAGOCTGAAGATTTTGCAGTTTATTACTGTGAGCAGCGTAGCAACTGGGCTCC
CACTTTCGG CCCTGGGACCAAAGTGGATATCAAA >30012 VL amino acid se ucLence (SEQ ID

NO:4) ! E@k@t@é%I@ﬁ%&@ﬁ%%%%@&ﬁ%%@hﬁ&g%@ggﬁ&%ﬂﬁm'P\éBf’%tSNRATG '
PARFSG S G S 2TDFTLT 20 | SSLEPEDFAVYY,CéﬁRSNWP TEGPGTKVD I K~ The 29D8, 1E4

and 31A3 aitivbiites Eadrblrmmaend fomet haswrehiisamaie 484180 ut8hare common light chain

variable regibgonlibRs20Re antikady incidas ddheavy anairivatiable region (SEQ ID NO:6) encoded by
the nucleic acid seguence,shown i ) ID NO.:5. The 1E4 antibody includes a heavy chain variable
rogion (SEG 10 NEEF 55 SHES o s AR S0P SRR SROAE NO:7. The 3173
antibody inshadiésdlheady dhdynudeisiis, régiom(EaQitd NOABhencotleddi\ithecortaleie acid
sequence shown in SEQ ID NO:9)..The light chain variable reqgion for the 29D8, 1E4 and 31A3
ntbodies LD B s B B e e ISR N 11, 2008
VH nucleic gt suifersats poniniNees)r80able amounts of detectable binding to nonspecific
ggﬁ%g%@@r@%@%ﬁgg%%%&%&% GARGASRHGERPERELPEAGHGAACCTCTCCT
TGOTTACABEtsrelree mthewrad dxgerdadTdEontNaoedtrse ATREGGCTTGAG

TGGATDGCfatnblogy between the polynucleotides, oligonucleotides, and fragments of the invention
GGATCAGCECTTACAATAGTAAC CAAACTA-{;GCACAGAAAGT CAGGGCAGAATCACCATGACC

ACAGACARA & nucleic acid sequence of mterest will be at least 80%, and more typically with
TCCACGCEIAMAGRELRALATGERGE TEA BGGELOTGAGAT CTCALGACACHLGREIGTATTTCT
GTGCGACTTT CTTCGGT GTCEACTCgtgGCTAch TACGGGL . . :
TGGACGTE M CEE G G R REENE BETEACEE T PR A 48 3 d68 0 Hifiino acid
sequence(SE@:teN 08 QU RIEVO SGABMBKPBAS VIS GIGARAYTES EX@ dre identical
SWVRQAP, : Y; ITD L

RQARGQGHEWMEYEL 26 YN SN ENYAQIGY: oML aéa_}iz%_(}q_f}glgr 9 tgelg'ZoVH nucleic acid

STRTAYMELRGLRSDDTAVYFCATIPFGGEISGTHYGLDVWGQ
sequence(SEEIN®Irg matched) are allowed in maximizing matching gap lengths of 5 or leds are

CAGGTTC i s8¢ T AAGGTTTCCT
A @%&?TTC L RHPEAGKCI G ME ARG T RAMGANRCGd REGBHTGAGER

TGTTTACABEFPSAei R PAT eTATer st rE EuThrtrenNas e eenegACA KRB CTTGAGT

GGATGGG#eThomologous, as this term is used herein, if they have an alignment score of at more than

AT AT AT AT A A LT AT G CACAGAAT I TCCAGCGCAGAGTCAGCATGACC

TOCACGAGBARAGE CTAGATGEACLTBAGHEAGCOCEGAGAT EbEACGABACHECCGTGTATTACT

GTGCGA 4 . : .
CCACG GCT%%E%%@%% G X R N B AR BB BN IR S 3B A caaTeace
GTCTCCTEwpkpRat\ZHod e hehg . quglefccl IS B0 N8} or parts thereof are more
QVQLVQS@@Yﬁ%ﬁ%%%&%ﬁmw&%ﬁﬁmé%é(!é{é%ﬁag91% YUYW IR MYNGIHN Y GONFQG
RVSMTTDT STSTAYMELRELRSDDTAVYYCASFHGGHSGYHYGLDWGQGTTVTVSS 5 >31A3 VH
nucl ei%sacid’@éaﬁgh@ég(@ﬁa‘llﬁ F@@@&IGN program. The term "corresponds to" 1s used herein to

CAGGTGGAGEHGGFRAASIATISGAGET GAGBTEAM BAAGRGTEEGBGGTGAGTGAAGGTCTCC
TGCAAGGOTTC . : .
TSTTTACACCHPPAECREEIAT AL A PReMf A BEFEE BAr Rt o BesAB BB GCTTGAGT
GGATGG@Allpeptide sequence is identical to a reference polypeptide sequence, In contradistinction,

CGAT CACH TG AAT R TAAGAC AN TATE SARAG ARSI GRAC R CAGAGTACCATGACT
TCCABAABTARRGE OTRACOAT BENEG O RGAGBAGOCTCAGHT STEACCAEC ARG@DEEHROTATTACT
GTGCGAG LiLotide sequence "TATAC" comresponds to a reference sequence "TATAC" and is
CCAOGGTGGTCATTCTGGCTACCACTA 9TTTG(§ACGTC GGGCCAAGGGACCACGGTCACC
GTOTCCTeRP anynpsAa anfoarsasegierteSRABNO:10)
QVQLVQSGAEVKKAGASMIMSSK AS VT FT TGS WY IRRARS Gk MM GIMTNY NGNTN YAQKFH
GRVTMTTDT 15 STSTAYMELRELRSDDTAVYYCASFHGGHSGYHYGLDVWGQGTIVTVSS >29D8,
1E4 and 31RSSACHARRFO AL P amipsHiad sResies N G fffnee sequence”, "companson window",
GAAATTGTGTTGACNCAGTCTOCAGCCACCOTGTCITTGTCTCCAGGGGAAAGAGCCACCOTCTO
CTGCAGGGC 17
CAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTACCAACAGAAACCTGGCCAGGCTCCCAGGCTO
CTCATNTATG 20
ATGCATCCAACAGGGCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTOTGGGACAGACTT

CACTOTCACC
ATCACCACOCTACACCOTCAACATTTTCCACTTTATTACTCTCACCACCCTACCAACTCCCCTOC



KVSSVTATDTAVYYCARVSGWNGNWFDPWGQGTLVTVSS >4B11 VL nucleic acid sequence (SEO

ID NO:15) 45

GAAATTGTGTTGACGCAGTCTOCAGGCACCOTGTOTITGTCTCCAGGGGAAAGAGCCACCOTCTO

CTGCAGGGC

gAggCéG'%qu&EIm@;@@Q%%T&@H AeHed BHHEACEABGARAAAGEAGECEAGGCTCCCAGG
TCCTCAT . . .

ATGGTGCATEEHKE BRI Gt e E R e A B T L R NP BT TGGGACAGA

CTTCACT@I&ence sequence may be a subset of a larger sequence, for example, as a segment of a

ACCATCA AG%%WGCCTGAAGATTTTGCAGTGTAITtACTGTCAGCAGTATGGjT{AGCTCACC.

GATCACCTH AT NAECTCAEALGRETCEAGRTIAAR S OF MaY COMmprSt a compicte

>4B11¥YLarindacidgeguensa{SE CGHMNOLLE) rdfelHIEQIREELsSL ISRAERATIOSERASQ

SVSSSYLAW: p ES TRETLE -

DFAVYY COLVERER T PR TR oy ot SOe o Bt Ml hah and e o distiner

heavy chaieieirigbrasietsionclsatiderere ldommeondighicivaiivabiabietvegiohnTple®gesIor antibody

includes a heayy ghaipyariablergaion, RO 18 RRcoded Bydhenueigic agid sgpquence shown

in SEQ ID NO: 17. lI'h_eC}FZHEI_%lz‘ a%ody@f:ﬁdes a heg%( cha?n var)i%ble region (SEQ ID NO: 20) 5

encoded by"IhEHElERYECRL ATRBGUISHER WA tReSE ST brtyecTiie i EheRicAarab@region for the

39E12 @nd dh2g k2 :antihetiesd ® QA D7) dsvencadbdbythe ntelgis geidisesugnge shown in SEQ
ID NO:21. >39E12 VH nucleic acid sequence (SEO. 1D No:i‘Q
CAGGTCCATRTEE KRR T CHA e PR ES ENA AR ECIR B e BB TaAAG G TCTCC
TGCAAGGEpiEdld Performed by comparing sequences of the two molecules over a "comparison

TGGAGGCAC CI?A?Gﬁ.GCEATGCT'IiTCﬁGCTGC%GTGCGACAFC%CCC,CTGGACAAGGGCTTGA
GTGGATG&l& (\g [0 1NNy and compare 10Cal regions o _SGQU.‘SIICG SImMHarny. A COmparison

GGATCAT@QAT T STHEIEEANOCAKG ALATTACCL ACASHAGT FEC KRG E QAGAGIENIAATTACC

GCquC étions or 6 amino acids wherein a polynucleotide sequence or amino acid sequence ma
TOCACGAACACAGCCTACATGGAGCTGAGCGGCCTGAGATCTGAGGACAC GCCG'FGTATTATT

GTGCGAGKEempared to a reference sequence of at least 18 contiguous nucleotides or 6 amino acid

CAGGGATIALehlel @fd Whbela Gie pbeddnGEthd bolMudibsnlibbeGledR AL ILIEaCCGCCAAGGEG
ACCACGGTCA CCGTCTCCTCA 15 >39E12 VH amino acid sequence (SEQ ID NO; 1.8)

0VOLVQSEAEIR RBEQEPRFSEHABE AT FEay AESINRBABE 6 I AMCERMERE TTN Y AQKFQG
RVIITADE HarbERAG NMES 45 GhR B ToAMY ¥ GARIR RIQ Y AGH (GHIIrHOLY lVIEWYR Gl /&S 20
>12B12 VH nucleic acid sequence (SEO 0:19 . .

cAGGrcc é%%g?ﬁﬁtﬁ%?f@‘ﬁ&%e&fé’é%g%é%%%ﬂ%‘&’%@@%&%@éuf&f%GTCTCC
TGCAAGG@IER®g a comparison window may be conducted by the local homology algorithm of Smith
gﬁggﬁ%@g%@%ﬁ%%@%&%ﬂ UG CRAIGEROCHRSRS IGRAH M CCCCTTGA
GGATCATOeG IR IR Saaiic Adat ANaCIINE S CABA ARG FrROC RGCHE BAG NS IGIREGATTACC

GCGGACGAA @R and Lipman Proc. Natl. Acad. Sci. (U.S.A)) 85:2444 (1988), lcajy computerized

TCCACGAACACTGCCTATATGGAGOTGAGGAGCCTGAGATCTGAGGACACGGCCGTGTATTACT
GTG é’é AG%I}&memaﬁons of these algorithms (GAP, BESTFIT, FASTA, and TFASTA in the

CAGGGATHAtdATGER I LC SR GASTLREOTTLAQTAGHEGEGR b aeARZ6p BT GREe CAAGGG
ACCACGGICA GTCICCTCA >12B12 V ino acid sequence (SEQ ID NO:20) 30
QVOLVQSGA GSS CKA @éﬁ%&@%ﬁé‘%@ﬁgﬁﬁ%ﬁé@ & ?B?—QﬁfﬁG\/NYAQKFO
GRVTITAD#SEN TAMMEL SIS, RSEBTAM Y¥ GARBRDN M EIZE SRy BVWE QGTTVTVSS
>39E12 an 2VLn ic acid.s¢ 21
GAAATTGgéﬁ%%&Xién%k‘%bccg?%%z%q%&r%%é:gﬂ%?TAOB'%(argdi%%%&%AAGGAGAAAGTCACCATCAC
CTGAOGGGC Theterm "sequence identity” means that two polynucleotide or amino acid

A CACAGRARI G RARTAGCTIACARTRATACRARRACAMAGRARATRACTATI A CCTCC

ATGCTTOGE AETsPRVItSAT GG FEE G TR B ARIE eTtsAes Hisit R TR AR TE GGACAGATTT

CACCOTCééatparing two optimally aligned sequences over the window of comparison, determining
ATCAATAGCCTGGA&%CTGAAGATGCTG_%:;GCGTA]T.TA%%EC TCAGAC;TAGTAGTTTACCGTG

GACGTTCEGHEXA S BEREBHARBTCEARRIENRA 46 % it £2815VF Hritile Ucid
sequence (SEC) ID NO:22) '
EIVITOSPDFOSVTPKEKVTITCRASOSIGSSLHW QQKPDOSPKLLIKYASQSFSGVPSRFSGSGSGT
DFTLT INSLEAEDAAAYYCHQSSSLPWTFGQGTKVEIK 45The 4H11 antibody includes a heavy chain
variable region (SEQ ID NO:28) encoded by the nucleic acid sequence shown in SEQ ID NO:27, and a
light chain variable region (SEQ ID NO: 30) encoded by the nucleic acid sequence shown in SEQ ID

NO:29. >4H11Vlinucleicacidsequffice(SEQII)1\K):231
CACCTCCACCTCCTCCACTCCCCCCCACCCTICCTCCACCCTCCCCCCTCCOTCAAACTCTCC



15
GAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACCCTCTC
CTGCAGGGC
CAGTCAGAGTOTTAGGAGCTACTTAGCCTGGTACCAACAGAAACCTGGCCAGGOTCOCAGGCTC

CTCATCTAdSlue occurs in both sequences to yield the number of matched positions, dividing the

ATGCATCCA CAGGGCCACT,GGC@T%CCAGCC GGTTCASTGGCAGTGGGTCTGGGACAGACTT
CACTCTC er of matched positions by the total number of positions in the comparison window

ATCAGGAGCChAGAGRRGES AAGALTHHaE Al TREATYT AT T EAMNC Adrdefbdd GLARMENEEGCCTOC
éll-lr ff\‘g il" %1%%25%%%%%3@@%@%%%%@5 J;g Aeﬁ‘ei%odenotes a characteristic of a
EIVITQSPADLSULSEBEERA Tih 86 RASESVESS Vi Vi@ KPGQABALE Y BABN BRATGIPARFSGSGSGT
DFTLT ISS AVYY. & [ o T Bl tibody includes a heavy
chain variat%f%@e%%énaég%%%%ﬁ%# E%Eé[d%%%%%ﬁe\é%&c%ﬁfg 5%%%@%’(}%8?1‘%%% %{vfl%siﬁggelgb ID NO:31,
and a light CRdIpFeRIi apslacreg idANSE O NO2E) 2k restRUnsy e ssaetaie adsdtiEguence shown in

SEQ ID NOz3; %f%%@%ﬁﬂ%&é@ﬁ@%%%%{ PR of at least 18 nucleotide (6
GAAGTGCAGOTGGTGGAGTCTGGGGGAGGCTTGGTACACCCTGGGGGGTCCOTGAGACTCTCC

TGTGCAG&®eacid) positions, frequently over a window of at least 24-48 nucleotide (8-16 amino

TGGADTCAGE bbSAdad Aléedid TADEEchtaNE Idatetn ECleraGARRUIEOAGHipANE G GCTGGAG
TGGGTTTCAT . . . .. .

COATTAG TAETRE FRSER AR ER AT RS RS A i e aTC e
GAGACAAPpercent or less of the reference sequence over the comparison window. The reference
GCCAGGAACTCACTGTATCTGC,%Af\TGAACAGCCTGAGAGACGAG GACACGGCTGTATATTACTG
TGCGAGAS UsHCE Thay be a subset of a larger sequetice.
CAGT'_I'ACTATGG@@@@@@NTKFGWR@F@@@@@@A@G@ﬂA@@@E@@F@ﬁ@@@T@mﬂCTCA >8811
VIl amigo a&b%ée%%ﬁﬁ%%@%é@iﬂ%&ﬁﬁo - A Synthesis (2nd Edition, E.S. Golub and D.R.
EVOLVESGGGLVHPGGSLRLSCAASG F'%ESSF EDWVRQAPG KOL_EW-VSSISTTSPI_IYSADSVKGP
FTISRDN ARRS B¢ GRIRSTABEIFASredsariE Yiss HEEDN WEOETITSS.48- amino
>8B11\71_pygleioagkl BERSREIR NP cids, unnatural amino acids such as o

a...
GACATOCAGATGACCCA TCTCCATOCT_CACTGTCT_GOATCTGTAGGAGACAGAGT_CACCATCAC
TTGTCGG@@bSﬂmt@d amino acids, N-alkyl amino acids, lactic acid, and other unconventional amino

gAgTCéG &%I&H AL GITRGITAGOBTEGINF G ARCAGAAACSARARMAAGSEHRAS TAAGTOC
TGATCTAT

CTGCRTCEREEPHEIIRAETEESET BEeRTENABE PIRIAG st e A B BASETEBBACAGATTTC
ACTCTCAGKntbyllysine, £ -N-acetyllysine, O-phosphoserine, N- acetylserine, N-formylmethionine,
ATCAGCAGCCTGCAGCCTGAAGATTTTGCAALTTATTACTGCCAACAGTATAATAGTTACCCTCTC
ACTTTCGG TatyAtttncconAeE isaa AT AR 2ivdes sRiLhvhoacidsEsiercEsdIDM:30)
DIQMTQSRSSkS63YEPPA RTGRASRHS SML AN RPKRE ARSI AGSSLASGMRSRESGSGS
GTDETLT 5Q ISSLQP}EDFATYYCQ YNSYPLTEGGGTKVEIK . The 1587 antibody includes a
distinct hea@y S S ABRERAISHIR LB BN A6 etk bytrainp Lidhe seshossdtamned shown in
SEQ IE5 NOddacting Sharesdarightichaiimdsadiables egdandnepaormon with the 39E12 and 12B12
antibodies (SEQ IR.NQ:22), encoded by.the nucleic.acid. sequence shown in SEQ.ID NO:21,
previously shown .%Tg%%y\}l’l—]ﬁﬁ%scﬁ ?glagg%os%%rﬁ”el%eéghé%ﬁ@ﬁl@%ﬁfsm\é\{e“ gmn%
CAGGTCCAUOTGRIECAGTOTGEE S CTEASSTHEANAGAAGCT IGGBFORBGECGGTGAAGGT OTC

CTGCAAG ﬁ%];[lglgtide sequences is referred to as the 5 direction. The direction of 3' to 3" addition
TGGAGGCACCCTCAGCA CTATGCTTTCAGCTGGGTGCGACAG&CCCCTGGACAA&GGCTTGA

GTGGATGEmageent RNA transcripts is referred fo as the transcription direction sequence regions on

gégg%TGQ}AQA@&H Gibhd GADAMBAAMACAGhOCL B RRE AR GeAGGHEAS M3 TENCCATTACC
TCCACGARCACRBIETRE K IE I An TR EOR SO P A GRS A ACREAS BEEGTATATTACT
GTGCGAG#Afard haka(s @A el Cd At fsCdseFORGAGHGER @ T € the 3' end of the RNA
OACTTCT%%GSQTII%% C%TQ&GG% &é@?G&l&% CACGGT CA CCGTCTCCTCA 10 >15B7
VH amino acid sequence fg B NG5 e ’
QVQLVQSGAEVKKEGSSVKVSCKASGGTLSSEAFSWVRQAPGQGLEWMGGI | P
FFGTAHYAQKFQGRVTI TADE
STNTAYMELSSLRSEDTAVYYCARDRDYYGSGHPFHFSGLEVWGQGTTVTVSS 15The 38B1
antibody includes a distinct heavy chain variable region (SEQ ID NO:34) encoded by the nucleic acid
sequence shown in SEQ ID NO:33, and a light chain variable region (SEQ ID NO:36) encoded by the
nucleic acid sequence shown in SEQ ID NO:35 >38B1 VH nucleic acid sequence (SEQ ID NO:33) 20

GAAGTACAGCTGGTGGA'G'TCTGGGGGAGGOTTGGTACAGOCTGGCAGGTCCCTGAGACTCTCC
TCTCCACCCTC



GAAATTGTGTTGACACAGT CT CCAGCCACCCTGTCTTTGTCTOCAGGGGAAAGAGCCACOCT CT
OCTGCAGGGO CAGTOAGAGTGTTAGCAGCTACTTAGCCTGGTACCAACAGAAAC
CTGGCCAGGCT CC CAGGCTC CT CAT CTATG
ATGCATCCAACAGGGCCACTGGCATCCCAGCCAGGTTCAGTGGOAGTGGGTOTGGGACAGACTT
CACTCTCACC  As applied to polypeptides, the term "substantial identity” means that two peptide
ATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAGC GCAACTGGCCTCC
CACTTTT G KB TR AN SN RY (A RAS 880 %ﬁﬁﬁ%ﬂﬁg&ﬁjence (SEO ID
NO:36) E ldefaStRATkeahiS MEERATtCRASQRBYSHNLAMAQQICHGAPRIks YDASNRAT G |
DA CS GO T S 3L £P EDFAYCOORIN P BT COSTKIEN K 40 I 1580
antibody infides & tistinct fieavy Chain vanable region (5?5 RIG3E encogébagy%e nucleic acid
sequerice sheferity SEQID N8 tanduanighdotigin variable region (SEQ ID NO:40) encoded by the
nudleic acid sequgnge,showo. . SHQIBNQAS, SASEONHUelIAFd SaAUEse (BEQID NO:3T
GAAGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGOCTGGCAGGTCCCTGAGACTCTCC
TGTGCAGEGsEbstitutions.

TGGATTCACCTRARGAT TATG SEATBEACTE AT CORGERAGETEEAGSGANGGGCCTGGAG
TGGGTCTCAG GTATTAATTGGAATAGTGGTGGCATAGGCTATGCGGAC T . .
CTGTGAABEBETERTTILAETIT (of SHRBACACHAR! gmino acids having aliphatic side
GCCAAGAARTCR G¥&rbAd 4&ti{e GAMA TIeANC AGITICI (ot © QT pABLAACERBMETGTATTACTG
TGCAAGAGA, . . L . . : . . .

TATO OGOt BRI AP AN PO R B P s R s TeACT
GTCTCCT CéntaithbigisMElcann ds asicsgguende(SEQHE NO08S bf amite\dOVIER Er@ GGEMQPGRS LRL

S CAAS G ET EDDYAMHW VROAPG KG L S G LNWN S GG GYAD S,VKGRFETI SRDN 10
KNG LT O B A TN R TN o SR A AR S TR IR teic acia
sequence (SEOIRING: 2GING ASATTGICHITENCACAGTICPOEAEBCACURTET sEfrTGT CT
CCAGIG.‘?G%%%‘%;&‘Q%QQE stctnd B ARG AR ered conservative amino acids
CAGAGTGTTAGAAGCTACTTAGCCTGGTAC CAACAGAAAC CTGGCCAGGCT C CCAGGCT CCT
CATCTATGUSHAHOTHT AT AR E e e Rt A ey B R e e P TS TS AG TG GGT
CTGGGACHEMMe Td{nb Gl kahliA edpartic, and asparagine-glutamine.
ATCAGCAGCCTAGAGCCTGAAGATITTGCAGTTTATTACTGTCAGCAGC TA%C. ACTGGCCTCC
GGCCACT CGGAEAMEEE REBARRST REABRTR RA A8 PEAAWITIRT SERTY ﬁﬂﬁ%ﬁﬂfe (SEC) ID
NO:40) 20iEMinseRISRAMoSL S R GE RATINSIGCRIAS @RBY REMAMMMQQIKRGRAPRLL

Gl PARESG. G%%I QI’LT SL.E EDRAVY‘YgCé%%RSNW.P PATE GGG ITICVE | K

YDAS&RAL}V ntion, providing ia 147101 1T 18€ arnino ac aintain at 1eds %o .
The 5E12 ahtI%O(j)y ifcludes® eavy chain variable region & ﬁ'ﬁ&iﬂsﬁencoae by the nucleic

acid sequeme shofirmeinySE RaDING; 487ad’%. I@ﬁmhﬁiw&@rﬁb@ﬁé@idm 2&{SEQ 1D NO:46) encoded
by the nucleig,acid SeanENee, SROMNIRRE PNCHd s Ihe: SElaaRiRodyRnds byl 4k and the

IL-17F homodimer, but does not bind IL-17A or the IL-f?AJIL-l?F heterodimeric complex. >5E12 VH

nucleic acidlg@a@l@ﬁé@ceg@@ ke .64@)mily of amino acids that are related in their side chains.
CAGGIGCARGTSHE) SEAGTHTRGEEGAGRSTTBTACARISTRGGAGETCERTRAGACTOTCCT
GTGCAGCCTO 30 TGGATT CACCTTTGATGATIATGCCATGCACTG,G, TCCGGCAAGCT
CCAGEG A%%@@%@@A%@&ﬁw acids are lysine, arginine, histidine; (3) non-polar

GTATTAG ai{ac AAd e Tflabit A CHAT AbaGhe] AT ChE&ACTE T fh EAy Al SR EiadInkCACCAT
CTCCAGA

GcCAAGA%Aﬁ%@%’r&%ﬂ‘?%@%ﬁ?@?&ﬂ‘é%’dﬁ?8‘7&%%&6?@&%%3%@%{‘88@8cTTGTATTACTG

TGCAAAAGHtcine, serine, threonine, tyrosine. The hydrophilic amino acids include arginine,

A A AT R O TAGT SR ACRRTATGEACRT GTBRGREEMEOOACCACS

GTCACCGT C 35 >5E12 VH amino acid sequence (SEQ ID 0:44) QVQLVO S GGG LVQ

PGRS}{ RL 8ydmp® e ERipO I ARFAAROAR O KOEENY S el ISWRSBTIPPRBSVKGRFTI S

RDN AICN T LY LSRWRS X5V, L MTV S 40 >5E12
S0 i RO CUGAUR 1 LEMS U GVR

VL nucleic acid sequence (SE 5TG. T )
CTCCAGG@A‘e@gf}W&@?@éﬂ@é&a@%@ﬂ@&@ﬁé@ﬁ%@é&&m@w@mT
CAGAGTG oA GEAL LI AC A Quikind AGCAGOAGAAA GG GLéfGHECT C

CCAGGCTCCT CAT CT ATGGTGCAT.CCAGCAGGGCCACTGGCAT CCCAGACAGGTT
CAGTGGCARBTEEGTETEE Réﬁ&?&%ﬁ%ﬁ‘(ﬁ%ﬁ% Pl afaiine, ty piophat, and fyrosine
ACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGGTAGCTCACC
TTTCGGCGG 45 AGGGACCAAGGTGGAGATCARAA



>5E12 VL amino acid sequence (SEQ ID NO:46) E IVLTQ S PGTLSL PGERAT LS CRASQ S VS
SSYLAWYQQKPGQAPRL L YGASSRATG IPDRFSGSGSGTDFTI, T 1 SALE P EDRAVY YOQQ
YGSS P F GGGTKVE K The 41B10 antibody includes a heavy chain variable region (SEQ ID NO:48)
encoded by the nucleic acid sequence shown in SEQ ID NO:47, and a light chain variable region (SEQ
1D NO:50) enepdedihy henucleiciaci¢seguante showndtairQd N 49 Theekdd antibody binds
IL-17F, the IL-17F homadimer, and the IL-17A/IL-17F heterodimeric complex, but does not bind
IL-17A. >4TERIFRe R RA QiteuEns St Adrc/ esins IV A aspartate with a glutamate, a
GAGGTGGhfebnide witkdmAint Cof & Srtalatrbhlolmeh &P I dirCdei GGt el (- 1IMGACTCTCC
TGTGCAGOCTC . . : S ” » .

TGGATTCABTH HEABHARE BECATBRA TERISE 1 SBTEER BEAEE T SE KEEBAAGGGGCTGGAN

TGGGITG&& ule, especially if the replacement does not involve an amino acid within 2 framework

GTATTAAAAG ACTGATGGT, EGAC AGACTACG TGOJACCCG .PAAAGGCAGATTCACC
ATCTCAA é%?'l cther an amind acid change resulis'ina functional peptide can readily be

GATGATTCAAMKNRACACBTTGTIATSTBEANAT GRAOAGEOTGAMMACCCAGGABACAGCCGTATA
TTACTGTAG RGN &%ﬁﬁ%ﬁ%%ﬁ&%@mo §t &bl dated HGH LRI T CCCGC
CAGGGAACCCTGGTCAC CGT CT C CT CA >41B10 VH amino acid sequence (SEQ ID NO:48) 15
EVQLVESGCeN® podserRilBoamse by foreafmviwy R pdkr @t EMefoRrg amino- and

KSKTRG GhiH YN AWK G Rirdyhsits BRR M bf HQMN BSGEERE SMIHdnkBdoaminVFPY YFD
YWGQGTINTVSS >41B10 VL nucleic acid sequence (SEQ ID NO:491 ) _
GACATCCABKFEhBE BRetippat dopais san be identified by comparison of the nucleotide and/or

CTCACTGikhtseATediedAGLEANCABGAGA GropitaoAsEGAGCE B diate 6 B2t bly,
GAGTCAGGGTATTA CAGC.TGGT'EIAGGSCCTG TATCA?CAGAAACC GAGAAAGCCCCTAAGTCC
CTGATCT '& uterized comparison methods are used to 1dentify sequence motifs or predicted protem
CTGCATCaAGTEFBL Acia GEBCLTCLEKT CARGEITTIOAGOGEUAGIGGAREGHEGGACAGATTT
CACTCTC N : . _ . : )
ATCAG A B Bt R PR RA BRI R AR R AP AR FracccaaTC
ACCTTCGBUURMAGC BEAEAGGATTSCAG KT TIARA)2T busl Brdoweeininserpirsequence (SEQ ID
NO:50) D 4OMIQS PESLEASYGRRKTH: TERASQGAS SWMLAW YOO KEE KARKS L |
YAASSLQSGVPSRFSGSGSGTDFTLT | SSLQPEDFATYYCQQYNSYPITFGQGTRLEI K hulL-17AJF
antibodies 6PHRITHRIERASLEIGHIBAHEIRA D Afise Hertwseh AMdi ot AeavipeHatsesapteémentarity
deteiminingxregianmd¢itleRRs) shown below in Table 1, the light chain complementarity determining
regions, (VL CDRs) shown in Table 2, and combinatjons thereof Variants of hull -17F Antibodies
Vet of sover TSFREN 76 S BOLIEE ESpH B0 FEHGie ereBraBaFERHB 35 oditying DNA
sequencesmpbpatental Hntiboyscadind denesobdateaiipldid bAdmpditinatidbs faenenpade to the
30D12 and ]fgép Qel%v e%@sai%\/aﬁiea |1% %%ig X Peg thl% EC%Z i%‘% &%ﬁi%\ﬁ l?arble region. Specifically,
these aminb acid c%aﬁges testfted in & namber of changes in these antibodies. For example, the
modificationbysigeidemiteg Gobactihed pywisainseiriableasdign rasalogd danthelslimvagtion of a
glycosylatiqp,5ii6.d3dhe 30RL étﬂé?%ﬁa\@’tﬁé‘ﬁé%lfdﬁgl%aﬁr% X%M@'%%@B%@.afg%%%w“ where X
[ n

is any amino acid except P). Additionally, modifications made to the 30D12 anc H CDRs
provided foflgedate FEHER R B SabI NE S gBITdr Y srBawipraptpaiRsitby eliminating (1 e,
substitutingg,tasiciuessprane doahemicat magiinations: Fin SRR ERF? R Yi.ofhe
asparagine residue, capable of forming an isQaspartate, was changed to serine. In 30DI2 VH CDR2
and 15E6 VI¥ @W?W%tﬂ%ﬁﬂ?et%gﬁf%g(wg%’&ﬂgﬁﬁ@m%l?@ﬂ]@ﬁﬁ%@ﬁﬁqsCﬁeﬁ?@ﬁ?@‘,’ $&%ectively, in
order to elimitiateatiespossibiliy dfomethionibe sy exidatione Additiprnaharediicaiions tethe 30D12
heavy chain variable region and 3912 light chain ggasggu le I{gtgﬁi%orgi {e%t‘g%%e t_I't_er ariginal framework
sequencespoafr?ﬁe Rutan %I;ﬁﬁﬁnep e.g., Asnto 8&Fh ameork 3 ot pRvE ) and ARt Thrin
framedfbrk B ti<3OEGR Mhence, ThdiS0P 12h<5HEBamts38E 12 yanaritseahe tdbsoriretidsatein as

300128F , IaEAEEaNAIF ExinieRnaciivell, e hegionohinid adaRls igion (il andght chain

variable region (VL) for each of these variants are s in the ami rresponding
10nucleic aERidsaefiRadcBS RetRiaHSMEHFtures and Molecuiar Principles (Creighton, Ed., W. H.

Freeman and Company, New York (1984)); Introduction to Protein Structure (C. Branden
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The 30D12BF antibody includes a distinct heavy chain variable region (SEQ ID NO:52) encoded by
the nucleic acid sequence shown in SEQ ID NO:51, and shares a light chain variable region with the
parent 30D12 antibody (SEQ ID NO:4) encoded by the nucleic acid sequence shown in SEQ ID NO:3.
The modified residues in the nucleic acid 15 sequence shown in SEQ ID NO:51 are indicated in bold,
underlined gaglshaged letteringihheGRRs I te arainorasid GequsneR eWRINSBEQ ID NO:52 are
indicated in_ double-underlined lettering, while the modified residues are un-bolded, italicized and
shaded gra?l.a%@é)sfﬁﬁqé WHicleic acid sequence (SEQ ID 140:51) 20

CAGGTGCAGCT®Ke 1o Alollpdiinds Gepmb i Ls @b AAGAAGREGD Sfolofepitdt GAGEGAAGGTCTCC
TGCAAGGCTTC

TGGATACABET FERELAESPT AFRORT RTERA CTEEE PH ERE RS R EER CAAGGGCTTGAGT
GGATGGGAduence is identical to the corresponding positions in the naturally-occurring sequence

g/fggg’j\’é %%EEE’%&é%%%%%%%ﬁﬁ%%ﬁ%&%%@&’é&é 2l SRR EAG ISR CCATGAC
TCEATAAGCAGAGIOGTACATIGOMRG CEANEIE AGES TG AGIKT STG ABGACACGBETGIGTATTACTG
TGC'GAGAr&‘sAt 20 amino acids long, usually at least 50 amino acids long, and even more preferably at
ATGGTTCGGGGAGTTACCCT TTAC‘FAC“TTCT,%\CTCCGGTA GGACGTCTGGGGCCAAGGGACC
ACGGTCAEEE S5minT eddsdoms DB 198F Walaminduasidseduesies poryntyidossplich

QVQLMQ SGABMKILRE ASMICaKE KE A& B hanrls/ MWREA TR QEHEWIVEWENRDS
GVIRYAOICFQGRVTMTRDT IS TAYMEIi SSIASE Tﬁ,«VYYCAREWF_GE,L PSYYFYSGMDVWGQ
GTTVTVSSHM %%@?@Wé?@’z‘?%ﬁ%&%“&ﬂ%b‘&g‘? ieh s spravisRipdiasitnd mbthigite sulfur
oxidation; TheNTRMDtifARaschahged 1o, RESiROlinidateat giycosyiateomsitadnsframework 3; and
a_bacicmu tiona(tﬁlc}){ elimlin? of Asn to Ser was introduced in frame orl%z. Tthe l(SE Fl§ antibody
includes a digih¢ e%éW%??a’i CVRHSBIS YERSH (SO 4h RGeS & Yé&i B R PR A cid
sequence shioteicimBEQH Deer58, taawkshaigs adighinghainuarkaie segianpiish the: patenst 15E6
antibody (S NOQ; 0 leic.aci j I 39, The
et e T D A e e RN
SEQ ID NOwB aretifididarathineborily diiderline #dershaeied lettering. The CDRs in the amino acid
sequence shown ip3ffQ AR NQ: 24 ass-ndicalecim devpigsunderlinadleliering while thgsmodified

residues are un-bolded, italicized and shaded gray. >15E6FK VH nucleic acid se?uence (SEQ ID
NO:53) 5 drugs with properties analogous to those of the template peptide. These types of non-

GAAGTGCpéplideon SolafiGrhGdtasa Clofiid ek bl &3 CorA AR AR A BbLEOT AAMACTCTCC
TGTGCAG

TGGA CEE%%%FGI&?%W‘?‘??T&%@Wé%ﬁ?&@é&é%éﬁ@@%%‘ﬁ@éé‘ﬂ%&cCTGGAG

TGGGTCTCAGN. 30:1229 (1987). Such compounds are often developed with the aid of computerized
CTATTAAT LGB TRG T AR ARG AT RRAGT HRA BERERBAT TRAFCATC TCC
GCCAAGARDTIGE CTGTARSTC AT GAACHBTOTIGRSAG OTEREBACATEECCTTGTATTACTG
TGCAAGAGH erally, peptidomimetics are structurally similar fo a paradi olypeptide (ie, a
TATCGGGGGGT CagGGAGTTTTACTGGAA TTCGGTC CTGg((SnéG?CFIDCpGTG CACCCTGGTCACT
GTCTECTERMEBdsEBR kAT R RiATHS A PSRRI R Pt DI 0gE93b Agtivity), such as buman
EVQLVESGE@Bb¥LRie b Bl MR GEptild VIR AR Giah B WY ¥plac N\GE @ Ritkd ok SdRINd
ARNSLYLOMNSLRAEDTALYYCARD 1-:'t-;, WGRGTLV"I'VSS 15 In SEQ |D NO:54, NS was
changed to %"i & HRPEBETEs e &ﬁ '“T’é’l%%éﬂéé Hﬁ%’ﬁ?é’rﬁ%\"ﬂgﬁﬁﬁs ged to lle to
prevent the fpatential GarHpe MGR(OE siifiyr, axitlafidss O--, Fne38bd2AcHtbadyistiaras. a heavy chain
variable reqion.uith fhe parent 39812 anibody (SEQRNG 18) encoded by the uclgic acid sequence
shown in S @ﬁ of ) and'includes & distinet I it Chain Vanable gion ‘(Vé 6 D NO:56)
encodédl byamanacldiefdetcsagtarde shBwrsin SE Qlae NO:58siTHermodifisddresiguestin the nucleic
acid sequenge, SRWR I 3EQ IMNRESAdsue et dnadined andaliadedigtieing. The

CDRs in the amino acid sequence shown in SEQ ID NO:56 are indicated in double-underlined
lettering, wHilBHSERHSHHBEHEGIH RS BB URDERIS Y T2 81 8 SHSHERA drapetmdsioproa VL
nucleic acidigesanerits BRIIBINRBAN. Rev. Biochem. 61:387 (1992)); for example, by adding
GAAATTGTGTTGACACAGTCTCCAGACTTTCAGTOTGTGACTCCAAAGGAGAAAGTCACCATCAC
CTGCCGGGC o
CAGTCAGAGCATTGGTAGTAGCTTACACTGGTACCAGCAGAAACCAGATCAGTCTCCAAAGCTCC
TCATCAAGT 23
ATGCTTCCCAGTCCTTCTCAGGGGTCCCOTCGAGGTTCAGTGGCAGTGGATCTGGGACAGATTT
CACCCTCACC
ATCAATAGCCTGGAAGCTGAAGATGCTGCAACGTATTACTGTCATCAGAGTAGTAGTTTACCGTG

GACGTTOGG 30 CCAAGGGACCAAGGTGGAAATCAAA >39F12A VL amino acid sequence (SEQ ID
NO-ER)



EIVLTQSPDFQS$VTPKEKVTITCRASQSIGSSLHWYQQKPDQSPRLLIKISQSFSGVPSRFSGSGSGTD
FTLT INSLEAEDAATYYCHQ23ST. 'TFGQGTICVEIR 35 In SEQ ID NO:56, a bacicmutation of Ma to
Thr was introduced in framework 3. Each of these variants additionally comprise, for example, the
heavy chain complementarity determining regions (VH CDRs) as shown below in Table 1, the light

chain complg@entaritdidetesmiringsenionsiMhi DRI chowrilniFableid.andidQ combinations

thereof Modifications to VH CDRs in these clones are shown in Table 1 in bold, italiciZzed, and
underlined Feg8F#HiSTable 1. VH CDR sequences from antibody clones that bind and neutralize

hulL-17AIF biologiual eetivitgGionaliHeavy GREbHea: SRR ZhieauiCRRGese family
1611\71-8 30012 IgG1 SYDIN (SEQ ID NO:57) WMNPDSGVIRYAOKFQG (SEQ ID NO:58)
EWFGELP %ﬁ%ﬁ‘ﬁéﬂé‘éﬁl%ﬁﬁ%@?c’fgﬁéﬁ?ﬁé10?%?%%%%?@8%@)‘“@%“
WISAYNSNTAYAQKVQG (SEQ ID NO:61) FEGGHSGYITYGLDV (SEQ ID NO:62) 161-VIIS 1E4 IgG4

YIS (SEQ 1D NO QL IR NPT YROMERUSER RN SR FHGRHRAYXGHRY (=@ D
' marker, e.g., by incorporation of a radiolabeled amino acid or attachment to a polypeptide

of biotinyl moieties that can be detected by marked avidin (e.g., streptavidin containing a
fluorescent marker or enzymatic activity that can be detected by optical or calorimetric

10 methods). In certain situations, the label or marker can also be therapeutic. Various
methods of labeling polypeptides and glycoproteins are known in the art and may be used.
Examples of labels for polypeptides include, but are not limited to, the following:
radioisotopes or radionuclides (e.g., ’H, M, N, ¥, %Y, P, Hip, 1271, 12 11), fluorescent
labels {e.g., FITC, rhodamine, lanthanide phosphors), enzymatic labels (e.g., horseradish

15 peroxidase, p-galactosidase, luciferase, alkaline phosphatase), chemiluminescent, biotinyl
groups, predetermined polypeptide epitopes recognized by a secondary reporter (e.g.,
leucine zipper pair sequences, binding sites for secondary antibodies, metal binding
domains, epitope tags). In some embodiments, labels are attached by spacer arms of various
lengths to reduce potential steric hindrance. The term "pharmaceutical agent or drug” as

20 used herein refers to a chemical compound or composition capable of inducing a desired
therapeutic effect when properly administered to a patient,

Other chemistry terms herein are used according to conventional usage in the art, as
exemplified by The McGraw-Hill Dictionary of Chemical Terms (Parker, S., Ed., McGraw-
Hill, San Francisco (1985)).

25 The term "antineoplastic agent" is used herein to refer to 'agents that have the
functional property of inhibiting a development or progression of a ncoplasm in a human,
particular]ly a malignant (cancerous) lesion, such as a carcinoma, sarcoma, lymphoma, or
leukemia. Inhibition of metastasis is frequently a property of antineoplastic agents,

As used herein, "substantially pure” means an object species is the predominant

30  species present (i.e., on a molar basis it is more abundant than any other individual species
in the composition), and preferably a substantially purified fraction is a composition
wherein the object species comprises at least about 50 percent (on a molar basis) of all

macromolecular species present.
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31A3 IgGI TYGIS (SEQ ID NO:60) WITVYNGNTNYAQKFHG (SEQ ID NO:65) FHGGHSGYHYGLDV
(SEQ ID NO:64) IGHVI18 4B11 IgG1 SRSYYWG (SEQ ID NO:66) SIYYSGSTYYNPSLKS (SEQ ID
NO:67) V SGWNGNWEDP (SEQ ID NO:68) IGHV3-9 39E12 IgG4 SYAFS (SEQ ID NO:69)
GHPFFGTTNYAQKFQG (SEQ ID NO:70) DRDYYGLGSPFYYYGMDV (SEQ ID NO:71) I1611V1- 69

12B12 19G4 SYAGS(RH é%zfﬂ@éﬁ&ﬁlﬁﬁ&%@@éﬁ%ﬁ%F&%%91&'}% biS: 483t 80
DRDYYGLGSPLHYYGLDV (SEQ ID NO:73) 161-W1- 69 15B7 1g04 SYAFS (SEQ ID NO:69)

GHPFFGTRHSAGKET (S E s OTREDRE Y (St SPRPRsE ORI\ ISEERTEP NEmS) 1011V1- 69
4E111  than about 85%, 90%, 95%, and 99%. Most preferably, the object species is purified to

essential homogeneity (contaminant species cannot be detected in the composition by
5  conventional detection methods) wherein the composition consists essentially of a single
macromolecular species.
Autoimmune diseases include, for example, Acquired Immunodeficiency Syndrome
(AIDS, which is a viral disease with an autoimmune component), alopecia areata,
ankylosing spondylitis, antiphospholipid syndrome, autoimmune Addison’s disease,

10 autoimmune hemolytic anemia, autoimmune hepatitis, autoimmune inner car disease
(AIED), autoimmune lymphoproliferative syndrome (ALPS), autoimmune
thrombocytopenic purpura (ATP), Behcet’s disease, cardiomyopathy, celiac sprue-
dermatitis hepetiformis; chronic fatigue immune dysfunction syndrome (CFIDS), chronic
inflammatory demyelinating polyneuropathy (CIPD), cicatricial pemphigold, cold

15 agglutinin disease, crest syndrome, Crohn’s disease, Degos’ discase, dermatomyositis-
juvenile, discoid lupus, essential mixed cryoglobulinemia, fibromyalgia-fibromyositis,
Graves’ discase, Guillain-Barré syndrome, Hashimoto’s thyroiditis, idiopathic pulmonary
fibrosis, idiopathic thrombocytopenia purpura (ITP), IgA nephropathy, insulin-dependent
diabetes mellitus, juvenile chronic arthritis (Still’s disease), juvenile rheumatoid arthritis,

20 Méniére’s disease, mixed connective tissue disease, multiple scierosis, myasthenia gravis,
pernacious anemua, polyarteritis nodosa, polychondritis, polyglandular syndromes,
polymyalgia rheumatica, polymyositis and dermatomyositis, primary agammaglobulinemia,
primary biliary cirrhosis, psoriasis, psoriatic arthritis, Raynaud’s phenomena, Retter’s
syndrome, rheumatic fever, rheumatoid arthritis, sarcoidosis, scleroderma (progressive

25 systemic sclerosis (PSS), also known as systemic sclerosis (S8)), Sjégren’s syndrome, stiff-
man syndrome, systemic lupus erythematosus, Talkayasu arteritis, temporal arteritis/giant
cell arteritis, ulcerative colitis, uveitis, vitiligo and Wegener’s granulomatosis.

Inflammatory disorders inclade, for example, chronic and acute inflammatory
disorders. Examples of inflarnmatory disorders include Alzheimer’s disease, asthma, atopic

30  allergy, allergy, atherosclerosis, bronchial asthma, eczema, glomerulonephritis, graft vs.
host discase, hemolytic anemias, osteoarthritis, sepsis, stroke, transplantation of tissue and

organs, vasculitis, diabetic retinopathy and ventilator induced lung injury.
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IgG1 GSSMH (SEQ ID NO:76) PARSICANSYATAYAASVIG (SEQ ID NO:77) SVATTLTDYYGMDV
(SEQ ID NO:78) 1G11V3- 73 8B11 IgG3 SFNMD (SEQ ID NO:79) SISTTSRHYSADSVICC (SEQ ID
NO:80) VSYYGHGFDY (SEQ ID NO:81) IGHV 3- 48 38B1 IgG1 DFAMH (SEQ ID NO:82)
GINWNSGSIGYADSVKG (SEQ ID NO:83) DIAAAGEFYFDMDYV (SEQ ID NO:84) 1611V3-9 15E6

lgG4 DYA S ID NO,;85),. GINWNSGGIGYADSVKG (SEQ ID NO:86) DMCrGEGEFYWNTGL
(SEQ ID N©* G4 DYAMH

Monoclonal antibodies of the invention (e.g., fully human monoclonal antibodies)
have the ability to inhibit IL-17F, IL-17A and/or IL-1F/11L-17 A-induced proinflammatory
cytokine production (e.g., IL~6).' Inhibition is determined, for example, the 1L.-17 stimulated

5  mouse embryonic fibroblast (MEF) cellular assays described herein.

Exemplary antibodies of the invention include, for example, the 30112 antibody, the
29D8 antibody, the 1E4 antibody, the 31A3 antibody, the 39F12 antibody, the 12B12
antibody, the 15B7 antibody, the 4H11 antibody, the 4B11 antibody, the 8B11 antibody, the
38B1 antibody, and the 15E6 antibody, the 5SE12 antibody, the 41B10 antibody, and

10 variants thereof. Variants of such antiBodies include the 30D 12BF antibody (a variant of
the 30D12 antibody), the 39F12A antibody (a variant of the 39F12 antibody), and the
15E6FK antibody (a variant of the 15E6 antibody). These antibodies show specificity for
human IL-17F and they have been shown to inhibit human IL-17F mnduction of the pro-
inflammatory cytokine IL-6 in vitro. The 29D8 antibody (“Mab02a”), the 1E4 (“Mab02b™)

15  antibody, the 31A3 antibody (“Mab02¢”), the 39F12 antibody (“Mab06a™), the 12B12
antibody (“Mab06b™), the 15B7 antibody (“Mab06c¢™), the 4H11 antibody (“Mab09™), the
30D12 antibody, the 8B 11 antibody, the 38B1 antibody, the 15E6 antibody and the 4B11
antibody also show specificity for human IL-17A and have been shown to inhibit human IL-
17A mduced IL-6 production in vitro. The 2918 antibody, the 1E4 antibody, the 31A3

20  antibody, the 39F12 antibody, the 12B12 antibody, the 15B7 antibody, the 4H11 antibody,
the 30D 12 antibody, the 8B11 antibody, the 38B1 antibody, the 15E6 antibody and the
4B11 antibody also show specificity for the human [L-17A/L-17F | heterodimeric complex.
The 3E12 antibody binds human IL.-17F, but does not bind human IL-17A, the IL-17A
homodimer or the human IL-17A/IL-17F heterodimeric complex. The 41B10 antibody

25  binds human IL-17F and the human IL-17A/IL-17F heterodimeric complex, but does not
bind human IL-17A or the IL-17A homodimer,

Each of the hulL-17F monoclonal antibodies described herein includes a heavy
chain varigble region (VH) and a light chain variable region (VL), as shown in the amino
acid and corresponding nucleic acid sequences listed below. The 30D 12 antibody includes

30  aheavy chain variable region (SEQ ID NO:2) encoded by the nucleic acid sequence shown
in SEQ ID NO:1, and a light chain variable region (SEQ ID NO:4) encoded by the nucleic
acid sequence shown in SEQ 1D NO:3.
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(SEQ ID NO:85) GISWNSGTIGYADSVKG (SEQ ID NO:88) ELYISDWDSYSYGMDV (SEQ ID NO:89)
I6IFV3-9 41B10 IgG4 NAWMS (SEQ ID NO:90) RIKSKTDGGTTDYVAPVICG (SEQ ID NO:91)
SYSSYWFPYYFDY (SEQ ID NO:92) IGHV3- 15 30D12BF SYDIN (SEQ ID NO:57)
WLNPDSGVIRYAQKFQG (SEQ ID NO:93) EWFGELPSYYFYSGMDYV (SEQ ID NO:59) IGHV1-8

15E6FK 19630DYAVHH (SR IBNSAES-SENYESRGIGYADSVKG (SEQ ID NO:94)

e O e g e

RASQSV SSMIANSEQdErNOO6) TCATACGTTATGCACAGAAGTTCCAGEATAGAGTCACCATGACCAGGAACAL
5  TCCATAAGCACAGCCTACATGGAGCTAAACAGCCTGAGATCTCAGGACACGECCETETATTACTGTGCGAGAGR
ATGGETTCEGGGAGTTACCCTCTTACTACT TCTACTCCGGTATCEACGTCTAGRACCARGGEACCACGGTCACCS

TCTCCTCA

>30D12 VH amino acid sequence (SEQ ID NO:2)
QVQLVQSGAEVKKPGASVKVSCKASGY TRTE YD INWVR QATCOGLEWMGWNMNPDSGV IR YAQKFQGRVTMTRNT
10 SISTAYMELNSLRSEDTAVYYCAREWFGELPSYYFYSGMDVWGQGTTVTVSS

>30D12 VL nucleic acid sequence (SEQ 1D NO:3)
GRARTTGTGTTGACACAGTCTCCAGCCACCCTETCTT TETCTCCAGGEEARAGAGCCACCCTCTCCTGCAGGRET
CAGTCAGACTETTAGCAGCTACTTAGCCTGATACCAAC AGARACCTERCCAGECTCOCAGGCTCCTCATOTATE
ATGCATCCAACAGGGCCACTGECATCCCAGCCAGGTTCAGTEGCAGTGRETCTAGGACAGACTTCACTCTCACT

15  ATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAGCAGCETAGCAACTGECCTCCCACTTTCGG
CCCTGGGACCAAAGTGRATATCARA

>30D12 VL amino acid sequence (SEQ ID NO:4)

EIVLTOSPATLSLEPCERATLECRASOEVSSY LAWY QOXPGOAPRLLIYDASNRATGI PARFPSGESGSETDETLT
20 ISSLEPEDFAVYYCOORENWPPTIFGPCTKVDIK '

The 29D8, 1E4 and 31 A3 antibodies each include a distinct heavy chain variable
region, but share common light chain variable region. The 29D8 antibody includes a heavy
~ chain variable region (SEQ ID NO:6) encoded by the nucleic acid sequence shown in SEQ
ID NO:5. The 1E4 antibody includes a heavy chain variable region (SEQ 1D NO: 8)

25  encoded by the nucleic acid sequence shown in SEQ ID NO:7. The 31A3 antibody includes
a heavy chain variable region (SEQ ID NO:10) encoded by the nucleic acid sequence shown
in SEQ ID NO:9). The light chain variable region for the 29D8, 1E4 and 31A3 antibodies
(SEQ ID NO:12) is encoded by the nucleic acid sequence shown in SEQ 1D NO:11.

>20D8 VH nucleic acid sequence(SEQ ID NO:5)

30 CAGGTTCAGCTEETACAGTOTEGAGCTGACETEAAGAAGCCTARARCOTCAGTERARGATOTCOTACARGGOTTT
TECTTACACCT T T TCCACCTATGE TATCAGCTCAETECCACAGE L COCTGRACAAGGECTTGAGTEGATEREAT
GEATCAGCECTTACAATAGTAACAC AR ACTATECACEGAR A T AGGGCAGAATCACCATGACCACAGACACA
TCCACGCECACAGCOTACA TEEAGCTEAGGEEOCTEAGATCTOACGACA CGRCCETGTAT T TCTGTECGACTTT
CTTCGETEETCAC TCTGECTACC AN TAC GGG T TGRACE T TEAECCCAGGAGACIACEETCACCETOTOOT A

>29D8 VH amino acid sequence(SEQ ID NO:6)
OVOLVQSGARVKKPGASVKVSCKAFAYTFSTYGT SWVROAPGOGLEWMGK I SAYNSNTN YAQKVOGR I TMTTDT
STRTAYMELRGLRIDDTAVY FCATFFGEESEYHYGLDVWEQETTVTVSS

35

40  >1E4 VH nucleic acid sequence(SEQ ID NO:7)
CAGGTTCAGCTAGTGCAGTCTCEACCTEAGE TGAAGAAGCCTEGRGOCTCAGTEARGGTTTCOTRCAAGRCTT
TET T TACACCT T ACCACT T ATGE T A T CAGC T EGETECGACAGGECCCOTGEACAAGEGOTTOAGTEGATGEGAT
GGATCAGCETTTACAATGETARTACAAACTATGGACAGAAT TTCCAGOGCAGAGTCAGCATGACCACAGACACA
TCCACGAGCACAGCOTACATGRAGC TEAGGACGCCTGAGATC TEACGACACGACCATOTATTACTATACGAGTTT
45 CCACEETAATCACTCTEGCTACCACTACGET T TEEACH T TGAGECIAAGAGALCACGGT CACCOTOTCOTOA
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DASNRAT (SEQ ID NO:97) QQRSNWPPT (SEQ ID NO:98) IGKV3-11, IGKJ3 29D8 RASQSVSSYLA
(SEQ ID NO:96) DASNRAT (SEQ ID NO:97) QQRSNWPPYT (SEQ ID NO:99) IGKV3-11 1E4
RASQSVSSYLA (SEQ ID NO:96) DASNRAT (SEQ ID NO:97) QQRSNWPPYT (SEQ ID NO:99)
IGKV3-11 31A3 RASQSVSSYLA (SEQ ID NO:96) DASNRAT (SEQ ID NO:97) QQRSNWPPYT (SEQ
ID NO:99) IGKY 3k Akd LRASRSNS BHAISEQ 4D NO:96) DASNRAT (SEQ ID NO:97)

QQRSNWRRE(SEQHRNG OO GV BT 1y G SWVROAPGOGLEWMGW I SVYNGNTNY GONFQGRVSMITDT
STSTAYMELRSLRSDDTAVYYCASFHECHSGYHYCLDVWEQETTVTVSS

>31A3 VH nucleic acid sequence (SEQ ID NO:9)

CAGGTGCAGCTRATGCAGT CTGEAGCTEAGETEAAGAAGCCTEEGECCTCAGTEGAAGAT (T COTECAAGGTTC

TET T TACACCT TTACCACCTATGETATCAGT TGEETECCACAGECCCCTGRACAAGGRCTTGAGTECATGEGAT

GEATCACCETTTACARTEETAACACAAACTA TACACAGEAGTTCCACGECAGAGTCACCATGACCACAGACACA
10 TCCACARGTACAGCCTACATGEAGCTGAGEAGCCTEAGATCTOACGACACGGCCGTCTATTACTGTGCGAGTTT

COACGEETAETCA T T TGACTACC ACTACGE T T TEGACE TOTGIaA COAAGRGACCACGATCACCETCTCOTCA

>31A3 VH amino acid sequence (SEQ ID NO:1{(H)
OVOLVOSGAEVKEPGASVEVSCKASVY TFTTYGI SWVROAPEOGLEWMER I TV Y NGNTN Y AQKFHERVTMTTDT
15 ETsTAYMELRSLRSDDTAVYYCASFHAGHSEYHYGLDVRGGETTIVTVES

>29D8. 1E4 and 31A3 VL nucleic acid sequence (SEQ ID NO:11)
GARATTGTETTCACNCAGTCTCCAGCCACCCTGTCT T TETCTCCAGGGGRAARGAGCCACCCTOTCCTECABGRT
CAGTCAGAGTGETTAGCAGCTACTTAGCCTGETACCAACAGAMCCTGECCAGGOTCCCAGRUTCOTCATNTATG

20 ATGCATCCARCAGGGCCACTEECATCCCAGCCAGO TTCAGTAECAGTGAGTCTAGGACAGACTTCACTOTCACT
ATCAGCAGCCTAGAGCOTGAAGATTTTEACAGTTTATTACTE TCAGCAGCC TAGCAACTRRCCTCOETAC ACTTT
TEECCAGGEEACCAAGOTEGAGATCRARAR

>20D8, 1E4 and 31A3 VL amino acid secuence (SEQ ID NO:12)
25  EIVLXQSPATLSLSPGERATLICRASQSVSSVLAWYQOKPGOAPRLLIVDASNRATAI PARFSGSGSETDFTLT
ISSLEPEDFAVYYCQORSNWPPYTREQGTELEIK

The 4B11 antibody includes a heavy chain variable region (SEQ ID NO:14) encoded
by the nucleic acid sequence shown in SEQ ID NO:13, and a light chain variable region
30 (SEQID NO:16) encoded by the nucleic acid sequence shown in SEQ ID NO:15.

>4B11 VH nucleic acid sequence {SEQ ID NO:13)
CAGCTGCRAUTTGCAGCACGTCOGECCCAGCACTGETGAAGCCTTCEGAGACCCTETCCCTUACCTRCECTETOTC
TEATGACTACATCAGCAGTAGGAGTTACTACTEGEEECTEGATCCGCCAGCCCCCAGEGAACGOGECTEEAGTEEA
TTGEGAGTATCTATTATAGTGGEAGCACCTACTACAACCCATCCCTCARGAGTCRAGT CACCATATCCGTAGAC
35 ACGTCCAAGAACCAGTTCICCCTEARAGTGAGTTCTETEACCECCACAGACACEACTETETATTACTETGCREAG
AGTCAGTEGCTEGAACGECAACTEETTCEACCCCTEGEECCAGEEAACCUTEGETCACGETCTCCTCA

>4R5 11 VH amino acid seguence (SEQ ID NO:14)

40 QL LOESGPGL VP ET LS L TCAVE DD Y I BB RS Y YWGWI RQ PPGEKGLEW IGS I ¥ Y SERTYYNPSLESRVTI SVDTSKNQFSL
KVSEVTATDTAVYVCARVEGWNGNWFD PWCGQETLVTVSES

>4B11 VL nucleic acid sequence (SEQ ID NO:15)

45
GARAT TG T TGACGORA A PO T COAGECACCCTET O T I TET O TCCARCGREA ARG GOCACCOTOTOCTGCAGRET
CAGTCAGAGTETTAGCAGCAGCTACT TAGCCTEETACCAGCAGA A ACCTAGCCAGGOTCCCAGROTCOTOATOT
ATEETGCATCOAGCAGAECCACTGERCAT CCCAGACAGET TCAGTGAUAG TG T CTRGCACAGACTTOACTOTS
ACCATCAGCAGACTGRAGCC T GAAGAT TTTACAGTETATTACTETCAGCAGTA TAGTAGCTCAC CEATOACCTT
50 COGGCCRAGGEACACGACTGGAGATTARR

>4B11 VL aminoe acid sequence (SEQ 1D NO:16)

EIVLTRSPGTLELSPGERATLSCRASQESVSSSY LAWY QOKPCGOAPRLLIYGASSRATGT PDRFSGSGSGTDFTLTISRLEPE
DFAVYYCQOQYGSSPITFGRQGTRLEIK
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4E111 RASQSVSSSYLA (SEQ ID NO:101) GASSRAT (SEQ ID NO:102) QQYGSSPIT (SEQ ID
NO:103) IGKV3-20, IGKJ5 39E12 RASQSIGSSLH (SEQ ID NO: 104) YASQSFS (SEQ ID NO:105)
HQSSSLPWT (SEQ ID NO:106) 1GKV6-21 12B12 RASQSIGSSLH (SEQ ID NO:104) YASQSFS
(SEQ ID NO:105) HQSSSLPWT (SEQ ID NO:106) IGKV6-21 15B7 RASQSIGSSLH (SEQ ID NO:104)

YASQSFS (SEQ 1RdNOF102h# QB BB Hi{S Eich Ha INQ: 0Gk K12 B VRASRGISSWLA (SEQ
D NO107) ASSL O (SEQ 1B NOOB GOVISYPLT (SER IBN.109) AGKYIR:1G 3081
chain variable region (SEQ ID NO:18) encoded by the nucieic acid sequence shown in SEQ
ID NO:17. The 12B12 antibody includes a heavy chain variable region (SEQ ID NO: 20)
5  encoded by the nucleic acid sequence shown in SEQ ID NO:19. The light chain variable
region for the 39F12 and 12B12 antibodies (SEQ ID NO:22) is encoded by the nucleic acid
sequence shown in SEQ ID NO:21.

>39F12 VH nucleic acid sequence (SEQ ID NO:17)
CAGGTCCAGCTEETGCAGTC TERGECTEAGE TEAAGAA GO CTEEE PO T C R I EAAGGTOTCOTECARSGCTTC
10 TGEAGGCACCCTCAGCAGCTATGCT T TCAGCTEGETECGACAGECCCOTGEACRAGEECTTRAGTGRATEENAR
GEATCATCCOTTTOTTTEGAACAACARATTACGCACAGAACGT TCCACGECAGAGTCATAATTACCGOGEACGRA
TCCACGAACACAGCUTACATGRAGC TGAGCGRUCTGAGA TC TEAGCACACGACOETETATTA T TOTGCRAGAGA
CAGGEATTACTATGE T T T GRGEGAG T COC T T CT AT ACT A CHETATEEACETOTGRGECCAAGGRACTACGETCA

COGTCTCCTCR
15
>39F12 VH amino acid sequence (SEQ ID NO:18)
QVQLVQSGAEVKKPGSSVKVSCKASGGTLSS YAFSWVRQAPGOGLEWNGG T IPFFGTTNYAQKFQGRVI I TADE
STNTAYMELSGLRSEDTAVYYCARDRDYYGLGSPFYYYGMDVWEQETIVIVSS
20

>12B12 VH nucleic acid sequence (SEQ ID NO:19)
CAGETCCAGCTEOTACAGTCTGGEGCTGAGGTEARCGAAGCCTERRTCOTCRETEARGETCTCOTECAAGROTTC
TEGAGECACCCTCAGCAGCTATGCTTTCAGC TEGGTECGACAGEC OO CTAGACAAGRC T TEAGTEGATEGGAS
GEATCATCOCT T TCT T TGEAACAGTAAACTACGCACAGAAG T TCC AQGUGCATAG TCACGATTACCGCGGACGAR

25 TCCACGRACACTGCCTATATGEAGCTGAGCAGC O TGAGATCTRAGGACACGRCCATGTATTACTGTGCGAGAGA
CAGEGATTATTATGE T T TEGECAGTCCCCTCCACTACT ACGGE T T TR ACE TCTAAGECCAAGGGACCACEGTCA
QCETCTCCTCA

>12B12 VH amino acid sequence (SEO ID NO:2OY
30 QVQLVOSGARVKKPESSVKVSCKASGETLAS YAFSHVROAPGOGLEWMAEGI I PFRGTYNYAQKFOGRVT I TADE
STNTAYMELSSLRSEDTAVY YCARDRD Y YELEE PLEY YGLDVHAQSTTVIVES

>39F12 and 12B12 VL nucleic acid sequence (SEQ ID NO:21H

35  GRAATTGTGTTEACACAGTCTCCAGACTTTCAGTCTETGACTCCARACCAGAAAGTCACCATCACCTGOCGRAD
CAGTCAGAGCATTGETAGTAGC T TACACTEE TACCAGCAGA A AT CAGATCAGTCTCCARAGOTCOTCATCARGT
ATGCTTCCCAGTCCTTOTCAGEEETOCCCTCRAGE T TCAG TG AGTAGATCTGGRACACGAT T TCACCOTCALC
ATCRATAGCOTCEGAAGCTCAAGATGCTGCAGCETATTAC T T CATCAGAGTAGTAGTTTACCATGRACCTTCAR
CCAAGGGACCAAGETECAAATCARA

40
>39F12 and 12B12 VL amino acid sequence (SEQ 1D NO:22)
EIVLTQSPDFOSVTPKEKVTITCRASQSIGSSLHWYQOKPDQSPKLLIKYASQSFSEVPSRFSGSESATOFTLT
INSLEAEDAARYYCHQSSSLPWTFEQATKVELK

45 The 4H11 antibody mcludes a heavy chain variable region (SEQ ID NO:28)

encoded by the nucleic acid sequence shown in SEQ ID NO:27, and a light chain variable
region (SEQ ID NO: 30) encoded by the nucleic acid sequence shown in SEQ ID NO:29.
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(SEQ ID NO:97) QQRSNWPP-T (SEQ ID NO:98) IGKV3-11, IGKJ2 15E6 RASQSVRSYLA (SEQ ID
NO:110) DASNRAT (SEQ ID NO:97) QQRSNWPPAT (SEQ ID NO:111) IGKV3-11, IGKJ4 5E12
RASQSVSSSYLA (SEQ ID NO:101) GASSRAT (SEQ ID NO:102) QQYGSSP (SEQ ID NO:112)
IGKV3-20 41B10 RASQGISSWLA (SEQ ID NO:107) AASSLQS (SEQ ID NO:108) QQYNSYPIT (SEQ
ID NO:113)1-48 KWl eic adileAMINR AHdSIBNCOMBassing the complementarity determining regions
(CDR) are asatefineshysEcfadKabatetato(Seeskabac@Azet@itBequancesrot Rroienaafre

5immunolo ‘i@&[’“ﬁﬁé‘?@ﬁ‘CFWH@@RWW%%&&%WSWWH%%%W@@@T%@overnment
Printing Of CAAAGCTARCAGTTACGCGACAGCATAT GUTGCGTCRGTGATAGGCAGETTCACCATCICCAGA

9 Eg GAACACGGCGTATCTGCAAMATEAACAGCCTGAAAA CCOAGGACACGECCETETATTACTETAC
TACATCAGTGGCTACTACCCTTACTGACTACTACGETATGRACG TCTGAGECCAAGEEACCACGETCACCGTCT
coTea

>4H11 VH amino acid sequence (SEQ ID NG:24)
10 EVOLVESQRGLVOPGGSLKLSCAASGRT PSEESMEWVROASGRGLDWVGR I RSKANSYATAYAASVIGRFTISR
DOSENTAY LOMNSLRTEDTAVY Y P TSVATTLTD Y YOMDVHGOE TTVIVES

>4H11 VL nucleic acid sequence (SEQ 1D NO:25)

15 GARATTGTCTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGEGGAAAGAGCCACCCTCTCCTECAGGEL
CAOTCAGAGTATTAGCAGCTACTTAGCCTEETACCAACAGARACCTGECCAGECTCCCAGGCTCCTCATCTATS
ATGCATCCRACAGGGCCACTGECATCCCAGCCAGETTCACTGECAGTEEAETCTEGEACAGACTTCACTCTCACT
ATCAGCAGCCTAGAGCCTGAAGATTTITGCAGTTTATTACTETCAACAGCETAGCAACTEGECCTCCATTCACTTT
CGGCCCTEGEACCAAAGTCGATATCRARAA

20
>4H11 VI amino acid seguence (SEQ 1D NO:26)
EIVLTQSPATLSLSPEERATLSCRASOSVSSY LAWY QOKPCEOAPRLLI YDASNRATGET PARFSGSGSGTDFTLT
ISSLEPEDFAVYYCQORSNWPPFTFGPETKVDIK

25

The 8B11 antibody includes a heavy chain variable region (SEQ ID NO:32) encoded
by the nucleic acid sequence shown in SEQ ID NO:31, and a light chain variable region
(SEQ ID NO:34) encoded by the nucleic acid sequence shown in SEQ ID NO:33.

30  >8B1l1 VH nucleic acid sequence (SEQ ID NO:27)
GAAGTGOAGCTGETERAG IO TEGEEGRGECT TEETACA CCOTEGGERE T OO GAGACTCTCOTATEIAGCCOTC
TGEEATTCAC CT TCAGTAGC T T T AACATGRACTGEETCCGCCAGGC T AGRGEAAGAGGCTEEAGTGEETTTCAT
COATTAGTACTACTAGCAGAATCATATACTCTGCAGACTCTGETEAAGGECCGATTCACCATOTCCAGAGACART
GCCAGGAACTCACTETATOTECARA TAAACAGCOTEAGAGACCAGGACACTGCTETATATTACTETGOGAGAGT
35 CAGTTACTATGGRCCACRRA T T TGACTACTAGEGCCAGRGAACCCOTEETCACCATCTCCTCA

>8B11 VI amino acid sequence (SEQ ID NQ:28)
EVOLVESGOEOLVAEPGGSLRLSCARSGFTFSSFNMDWVROAPOKGLEWVESS ISTTSRII YEADS VKGR P T T SRON
ARNSLYLOMNSLRDEDTAVYYCARVSYYGHGFDYWEOETLVIVES

40

>8B11 VL nucleic acid seguence (SEQ 1D NGO :2%)
AACATCCACGATGACCCAGTOTCCATC T CAC TG O TGO A T I T AGGAGACAGAGTCACCAT CACT TETOGRAC
BAGTOAGEGETATTAGCAGC TEE T TAGCOTERTATCAGCAGAAACCAGAGAARCCCOTAAGT CCOTEATOTATE
CTECATCCAGT T TECAA AGTEEAET oM A TOAACAT T C AGOGEC A TROA T T ARGACAGAT T TCACTOTCACH

45 ATCAGRCAGCCTECAGCCTEAAGATTTTECAAS TTATTACTGOCAACAG T ATAATAGTTACCCTCTCACTTTORE
CCGAGCGACCAAGGTGERAGATCAAL

>8B11 VI amino acid sequence (SEQ ID NO:30)
DIQMTOSPSSLSASVEDRVTITCRASCAISSHLAWYOOKPERAPKSL I YAASSLOSGVPSRFSESESGTDFTLT
50  ISSLOPEDFATYYCQOYNSYPLIFGGETKVEIK

The 15B7 antibody includes a distinct heavy chain variable region (SEQ ID NO:36)
encoded by the nucleic acid sequence shown in SEQ ID NO:33, and shares a light chain
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Also included in the invention are antibodies that bind to the same cpitope as the antibodies described
herein. For example, antibodies of the invention specifically bind to IL-17F, wherein the antibody binds
than epitope that includes one or more amino acid 10 residues on human IL-17F (Accession No.
AAH70124). Antibodies of the invention specifically bind to IL-17F and IL-17A when not complexed
together, wmmjtemgiamﬁboﬂmmmsiﬂmhmmtamdrﬂaﬁmzlmi&ﬁ)ﬁee(m@@remg asidasidues on
human IL-17F, hugé n !1'61 7A e y cc“%%si{si ﬁlg\l W?SOS\% or,b ﬁh Antibodies of the invention
specifically mdefL T ds?ﬁ eeferodlmcr EI %)7 comp Ex whérein the antibody binds to

Y : ] 0124) and/or an epitope on human IL-17A

an epitope ah

(o3, Aot 0 BAHGIAOE) Mtbodes Y e el SIS SO0 e L1

AAH70124rmmamcapﬂommmmm@cf@ém zgw@mmm@@céﬂlﬂm%&mceﬁa@ﬁe skilled in
the art will Hrie AhatdE 1S possisie o detenine Withotk GdaecerpetiinematisiipiasTaonoclonal
antlbo%i/ (ec§G Spﬂ(ff?nan monoclonal antibody) has the 10same specificity as a monoclonal antibody
of the ventk e.Q cIones 3D12 2908 ‘A 5E12, 39F12, 12B12, 15B7, 4H11, 41B10,
81311, 38R, tED, SOPTAE PAERER A %m&%%%%&%@ﬁ%fewms the
latter from gm@m@ms@;ﬂﬁ&;{w&mmﬁ@l{g@g@h@yﬁ@é@%@@ﬁre@mplex If the monoclonal antibody
being tested competes with the monoclonal antibody of the invention, as shown by a decrease in
bindintp 15by the W%@ﬁﬁb@@@ﬁ%@h@@iﬁ@ﬁ%ﬁ@%@m@%mlfﬁﬁﬂdﬁtﬁﬁ@cﬁé}s bind to the

same, or a glasely £5'atetnaRitoRe: sequé{&@éﬁﬁfmﬁw%ﬁaﬂhpﬁé%d%L%rm'@mm?vaﬁﬁ gnonoclonal

antibody has the specificity of monoclonal antibody of the invention is to pre-incubate the monoclonal
antibody off 8§t 173/ 8 rmsRItd-Ry7the mugl?i avifl saquenee s SERQWRAYE0 hich it is
normally reactive), and then add the monoclonal antibody being tested to determine if the monoclonal
antibody being tested is nhlblt di in |ts ability to blnd the IL- 1 7F, IL-17A and/or the IL-17A/IL-17F
complex. IR HherOBRSAES Siiisleial: RN iABbited then, in all likelihood, it has the same, or
onodtonat SR e Tan %%T%Q%mﬁ%@%ﬁﬁgm@éﬁ%?mmm”'”g 3
monoclona TEH2CIL-1A and
MR S e RS e
GRO-a, GR@zk:ddexGER2: MIGe1RIGHRAC and MER L RANTES; drotaxin SBicrtcand MIP3a)
and defermining whether the test monoclonal antibody is able to modulate, block, inhibit, reduce,
antagonize,, }r@lg_ 915' Wi 1%6 éf I; %@ Jg,%l?F, IL-1A and or 1L-17F/ IL-17A -induced
cytokine a cedures known within the art may be used for

the produc %W?é QARG EMAGTNRSFSTE Y APAMKCL7F, or
against denvat‘ iVes %Jn%?i anﬁggéic;ggfgs OAMI?%)IOQ%M}?&%SP(@?T\%F example, Antibodies:

A Laboratory Manual Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring
e hratestbigang aferEr@YLENIY Flman antibodies are antibody molecules in
which the %ﬁm*@@%ﬁﬁ@&@k@ﬁﬁ%&@hM&h@%ﬁﬂﬁtm@d&a&d@ﬂﬁmmg@@@m&é%ée arise from
human gengsiTSuelragitivodies areterired-thamanzantbodiest cardfaltydnanrann@ntborhes” herein.
Human moﬁﬁé@@%ﬁ@ﬁ%@%@?@@a@%&%%ﬁ&ﬁ@? d %@T AEPES e SERBEdIN the
Examples prowy ggfi@éﬁ%%mc; nocloRal antibodies can De alse prepared by tsing the trioma
technique; the human B-cell hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72); and
the EBV hybrldoma technlque to produce human monoclonal antlbodles (see Cole, et al., 1985 10 In:
MONOCLGNARL A48 A ANERFEPANERNPY Alan R. Liss, Inc., pp. 77-96). Human
monoclonaEamMmmayaﬁemmé%ﬁdmmWemmmwngmumaﬂwbﬂﬂmmmfsee Cote,
et al., 19831 #¥ae Nat AEaa SeMFS N 88 2H26£2030) or by transfoiuning human B-cells with Epstein
Barr \?’?us in vﬂro{gge Cale, et al., 1985 In: MONOCLONAL ANTIBODIES AND CANCER THERAPY,

Alan R. Liss, Inc., lﬁi@%ﬁ‘ ‘i%%ﬂﬁ%’&%&é‘ﬂé%ﬁ?#ﬁ%ﬁibw)&i%%f?@&ﬂwﬁé’é@&ﬁ&% affinity

chromatogragbyed by the nucleic acid sequence shown in SEQ ID NO:37, and a light chain variable
region (SEQ 1D NO:40) encoded by the nucleic acid sequence shown in SEQ ID NO:39
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using protein A or protein G, which provide primarily the IgG fraction of immune serum. Subsequently,
or alternatively, the specific antigen which is the target of the immunoglobulin sought, or an epitope
thereof, may be immobilized on a column to purify the immune specific antibody by immunoaffinity
chromatography. Purification of 20immunoglobulins is discussed, for example, by D. Wilkinson (The
Scientist, prliish&dim e Seiantistntad SEMIBIBAE PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28).
The antibogigs.of the-Iayention {8:8:-30Rk2:39R8, 4643443, 542,30 4242812, 45B7, 4H1L,
41B10, 8B%1:36B41; &bk, 830Dk2BEtEEGHK ;ard 39k i2A)care dullyduantananormacionakantibodies.
MonoclonaF BRI aISS AR IOT GRUE ASIocIE TRAMGR - FEQEE e 25aAtS 6ﬁ%§cﬁ§w§§ﬂ§%?@%erwse
interfere wi g@i‘@ éﬁﬁ&éﬁ@@é&%@%@&@m@g@%ﬁéﬁéﬁﬁéﬁiﬁﬂkﬁ HELTAIL-ATF
are generate immunizing an animal with IL-17F or IL-17A/IL-17F, such as or example,
murine, rat or human IL 17F or IL 17A/IL 17F or an immunogenic fragment, derivative or variant
thereof. AlterRa HROIN S AENLA) Ath-2alls transfected with a vector containing a
30nucleic aﬁjdﬂimimﬂ%emmmﬁﬁmmmmasucmmmﬁmemmk@m7F is
exprebded st assHTREEWIN (Hers D EEBf THEr §aSfacigdveells. Alternatively, the antibodies are
obtained by screening a library that contains antibody or antigen binding domain sequences for

binding to L11£E o1 %uégﬁlggdlgggug;{y@qggarmw%red e.g., in bacteriophage as protein or peptide
fusions to a bacterio age coat c%%%%g Jhat Is expressed. on é@g surface °£C%§S§E%Q!§% Rhage particles
and the enchillig DNA SaBlohads cabialned i s 08 PARLIGS (i shage dislayec
library'y. Hﬁ@ﬂd@ma&@suﬁmgdf@mmymm@ﬁd @r@ett@@@mmmﬁreaﬂwwy to IL-17F,
IL-17A andfGCzCFANIAEZFCBMeRoEITTaraFtivodies-are praparsd rMoneRErmple CugghyBridoma
methods, stiEF&& H8e deseritidd iy Kdhler and Milstein, Nature, 256:495 (1975). In a hybridoma
method, a mouse, hamster, or other appropriate host animal, is typically immunized with an
immunizing-ageatb aligib lysbikaayies (REOPIDAN@E Oy are capable of producing antibodies that will

specifigally,nipd 1 the. inmunizing agent-Alerativelysthedympbecvies Gan e Ao dmmunized in vitro.
The immunizing:agentwillhypisatly-inetadexthe protein antigen, a fragment thereof or a fusion protein

thereof. Generally, either peripheral blood lymphocytes are used if cells of human origin are desired, or

spleen cells or ly Is are ysed if non-human mammalian S|red The
lymphocytes are ﬁ%nggﬁ hn#nr%or apf"zejg Eel 18 e us Iana?gglf?aﬁ %{‘ﬁsﬁb agenf1 such as
polyethylerisy ghyoolckocferi mtwbnddmmeﬂ $BQdingiMBnectbnbibhinttbodiesizPiineipdes and Practice,
Acadar?mc Pégﬁs 586) ?S)an glgorﬁ)%{gmgg@g&g q% é&@ﬁﬁwﬁygﬂbtfﬁrﬁ@ggeq%ammal|an cells,

particularly myeloma cells o ovine and human origin. Usually, rat or mouse myeloma cell
lines are emBldysdibvretindidohid sedshedh e ihmuastimarabstidapiaetbiare b dtups fifat
20preferably cOMANS ANERLAIRRERUBSIRNGES that inhibit the growth or survival of the unfused,
|mmortaI|zed cells. For example |f the parenalcel_lack the enzyme hypoxanthine guanine

‘9’“% 2k thT*&%Qr'qd&r@&%&éE?éca”y wil
AT [aneaspravent the
growth of F@ERIG@I@@@QM@EJ@ABBMusedmmnmnahzedmetkdmmemma&@mC|ently

support staBleHighIEHEre @@%@@Wﬁhﬁ%@'@%@@éﬁ&é@ﬁﬁ DUUCTIFRF €eifséand are
sensitive to i RO SICR S AT Metidm: Wote préférrett o A SIPRES-ArE Fithine

myelo.{@a lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center,
San Dmgo,ﬁgl@m%t@gﬁ | perS e Collection, Manassas, 30 Virginia. Human
myeloma apamess R eitines.aisehavesherncdeseribetorthapioduction of
monoclonahm&bﬁdﬁ%%@@@%&%ﬂfﬁﬁ@%ﬁ@@%@@lﬂ%) Brodeur et al., Monoclonal
Antibody Production Techniques and Appllcatlons Marcel Dekker, Inc., New York, (1987) pp. 51-63)).

The chftureaBHiL W-@‘Bﬁ%cﬂﬂ JIBH LPedaliltured can th%% be assa edeCg)CrA the presence of
monoclonaf it Ale T aga 'ﬁ%ﬁﬁéé@@@%@f’ eferanlss 3@%@@&@&%@&%@?&9@% noclonal

antibodies predueeg-by:the tyhedernacelsdsdetel ByEIRMUBORFecipHation-orday-aRdn Vitro
bindin assay:zsmh@@mmamm@mavT(RIW@EBP@WM@AWR@HXMET@@ME@@W@@@W (ELISA).

Such fechnf§if&8 ErRacassass*aré®hown in the art. The binding affinity of the monoclonal antibody can,
for example beldetermlned b te ct A SJ of Munson and Pollard, Anal. Biochem.,

ﬁ%ﬁfﬁ%ﬁ&%‘%@%é&éﬁé%?ﬂam to

10After the deswed hybrldoma cells are identified, the clones can be subcloned by
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limiting dilution procedures and grown by standard methods. (See Goding, Monoclonal Antibodies:
Principles and Practice, Academic Press, (1986) pp. 59-103). Suitable culture media for this purpose
include, for example, Dulbecco's Modified Eagle's Medium and RPM1-1640 medium. Alternatively, the
hybridoma cells can be grown in vivo as ascites in a 15 mammal. The monoclonal antibodies secreted
by the subclonesTanbB isakaibddgripeinifiech fioavitieb Gulterabiediion SEQARES ¢uit) by conventional
oo ERnBloessaa AUl 83 SHATRIR QIO RepRaiaee. T oviapae

t 0

chromatograp?wy gé’ elec rop oresis, dialysis, or a ini omatograp Monoclonal antibodies
can also becgionSER et iDL pencodeA pridhsaas! %@Wé@me@égmb@@ﬁm%iqﬁa‘i@nt No.
4,816,567 R@%E%ﬁﬂﬁ&;@%%‘i’ﬂ%ﬁl@ﬁ“?@M&H@ﬁ”ﬁﬁﬁﬁ@ﬁﬁ%ﬁ%@@ﬁ"y isolated and
sequenced using conventional procedures ( using oligonucleotide probes that are capable of
binding spééfﬁt@@?@“g@ﬁé@%@@ﬁﬁﬂj&ﬁé%é‘&gl%ﬁ Yight chains of murine antibodies). The
hybridoma-cefisafiirednuentienserems 2xopmeiemedrsource of such DNA. Once isolated, the DNA
can be pIadeMQp@xpm%mrx@msGmkﬁTmemd:naﬁstmc{ertmmccehsmcasmm|an COSs
cells, Chln@§§ﬂ?§ﬁﬁ§f&‘r§%rmg %Tﬁ%ﬁﬁécé@ﬁ AHA T RGEohErRide

mmunecloBi B ?féﬁiﬁ%@?réﬁwmﬁﬁ%‘éﬁéﬁa%wC@%ﬁ%@t nost cells.
The DNA alse:Gaa-he edh-fer-example:by-subsiittiingdbe-3h-cotingsequenceforditiman heavy

and light cliain constant domains in place of the homologous murine sequences (see U.S. Patent No.
4,816,567; Morrison, Nature 368, 812-13 (1994)) or by covalently j Jomlng to the immunoglobulin coding
Sequence it 6B KM bensaerithipeeanse A2EQdANGHNmMuno |0bu||n e tide. Such a

non-irhin CrE TRV S b SRR CAAEHDIAIN S 8H aRtBoty of the
invention, or can be substituted for the variable domains of one antigen-combining site of an antibody

of the inventian 10 ¢ieaie s hiaadgRivalest @ntbrdy4djuman Antibodies and Humanization of
Antibodies eﬁMgnmmmmmmmmmmmmmnwmmmwwmn|zed

antibddlies CTRESCEFRITAAIS Bre-SUitaBIE 187 AANTRISIAINITES jqtersia

e o801 8 e e SRS A AR 5 T ATHE anibocy
is generateg;intexample;-using thexprocedures described in the Examples provided below. 10In
other, alternative methods, a hulL-17AJF antibody is developed, for example, using phage-display
meth@ads usiniEantibbdiescanidningorlyIiindniaadidences. Such approaches are well-lcnown in the
art, e.g., inMWOYRAYEGLFAEHEPRN S PERRINGL B2 F A0F PN RIERSatd Here by fHEorperated™ By feference. In
this approaﬁ?ﬁlg%ﬁgfg%lﬁfﬁaﬁ%ﬁﬁﬁﬁﬁécarrylng random pairs of light and heavy chains are
screened using natt ral ‘?1&/][-53, %o ggurc 1{())111:!11 dé Oﬂa 1:;31’2‘1 and/ II§X]éI7nA{ILt&7F or fragments
thereof. In another & oproach a AntiBo y can

e pro uce(})’[}y a procesg Wherein at least one
step Gfthe mmeéﬁlndmdgbmmmme&m@mggemm&@ﬁl@m sheiwrabelott muhable IL AT F protein.
in this appragehsane Al ie.AadRsaeshEa ARd ey kassR b shairriagiol Uy xenogenic
non-human animal have been disabled and are incapable of the 20 rearrangement required to
generate géﬂ@@@ﬁé@éﬁﬁ}ﬂﬂﬁﬁunoglobulms In response to an antigen. In addition, at least one human
heavy chain Iocus and at Iea%t o e_ uman light chain locus have been stably transfected into the
animal. Thus®HPesBesefe-an tmmistared antigen, the human loci rearrange to provide genes

encoding human Wﬁ&ﬁl@69949831'B}Qﬂéﬂﬁﬁﬂ%ﬁ%%ﬁaﬁ%@@&%e&@&&wfy@ﬁ% gherefore, the

xenomouse 25produces B-cells that secrete fully human immunoglobulins. A variety of techniques

are wafi-knswdifiissDANOfer RGP REhisy epibabNPRIRELEFMAR PerdlaipPié, see U.S. Pat. No.
6,075,181 apnshiieafoioRa8hanbichis BermbuiRcorReRIRG bireferenae ititmentidety. This general

strategy was demonstrated in connection Wlth enera ion of the first XenoMou‘sge%g, strains as

published if¥og4igsbehamasiah! ‘éf%lq‘(}aﬁﬂe@ % §3159 399GAFORRI SR IFeBy incorporated
by referenceuimtits mﬁatgeﬁaezamrwbﬁdﬁatm Mm@dﬁzamlﬁdﬁ&@&ade 14 14,3081 5,075,181,

and 5,939,598 an sle Patent Nol%d?’ 9{1 ? §O6B and 2%%%6 and

European terit %m Eéégi‘girﬁg HdIntemat onaPE’a y COS ?(I)lnsé 2602, WO
06/34@96, \M@@&AMBSIBI W&@@Y?@ﬁ&@&mﬂs@at‘e@}f@‘iﬁw hﬁﬁﬁ;b'é:rs*e X iskmpamitersatve approach,
otners have il (mféwl gsae? rﬁegf@amﬁg HAHERARCHASRN PGP dDRIBIGHRANTOUGh the

inclusion of § pie ual genes) from the Ig locus. Thus, one or more VH genes, one or more DH

genes, onefor merericgEndstebihty oA deIneEeRtsH %ﬁ%@%@cﬁﬁﬂ%ﬂiéﬁ@@@%ﬁ%@f@raw a

gamma congfianiieg %@%ﬂﬁe@ﬁ%ﬂ@ﬂ)'Eﬁ%&@%&lﬁéz{%ﬂ@@%dﬂﬂ@%&mﬁ@'éﬁﬁ@ gy U.S.
Patent Nos. 5,545,8
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5,545,807; 5,591,669; 5,612,205;5,625,825; 5,625,126; 5,633,425; 5,643,763; 5,661,016; 5,721,367;
5,770,429; 5,789,215; 5,789,650; 5,814,318; 5,877; 397, 5,874,299; 6,023,010; and 6,255,458; and
European Patent No. 0 546 073 BI; and International Patent Application Nos. WO 92/03918, WO
92/22645, WO 92122647, WO 92/22670, WO 93/12227, WO 10 94/00569, WO 94/25585, WO
96/14436, WO,97/13852, anddWO 98/ §§§4 and related family merEberEr.1 Generat'ogo%ﬁuman
antibodies froM SATRE FE 0TI BB T AP L AR AT G e SR i s e B entire
chromosomesYHaveRZewd 16 it EBRIametionbeansibinsovey abetzed teleigingadn Patent Application

Nos. 773 288 gpeBthd, 2hectREtymad RPt- BIRkaa AMUbRNHIA Ml derprRsambavaiigexthe industry to

prepare chimeric. or otherwise humanized antibodies, While.chimerijc antjhodies.have a human
constant regio‘gi&ghtbo'éa?mﬁw\lgﬂglcgtfféﬁgbﬁﬁéer‘%)gg}(l)%t,ﬁ?ta?g’5’)‘3%‘8&% %Fé*e"r‘%gﬂ%‘E%@i‘tﬁﬁ%&mmenc antibody
(HACA) resporasiadlwitidien stssiered dhqpetitival Argnivehirerdueacenoftihd dumanigirmlingsecs- the antibody.
Thus, it would g desirabieateepe)idss ity hurammaiiaesing 20aaainsiilis- 4Rz 14 and/or

IL-17A/IL-17F in ordey tQ Vitiat therywise mitigate cqoncerns and/or or HACA
response. The pr%cgl %8@%*3%%%%‘5%?& ‘aretsd%r(?eg *rﬁk%r%&%ﬁé%@%gi |g;ll‘gtégcgcqft%plished via
humanization, HiAEHz&Feepeitt dis JTbg hesonirskpire vanishig rapioropfidrentidietisbain veileble appreciated
that mmine angibegiesgrantbpdiot{comigtRarSARMNASTABD heikvoRnieehatganamnatized using
techniqu% We!I1I lé ovxzc{QE(!:lnsethuee agré.s r?s?% g% Winter and Harris Immunol Today 14:43 46 (1993) and
Wright et al. chtrR&Views n mmunol. f' )f25-168 (1992). The antibody of interest may be engineered
by recombinant DNATtSGORERRE aw bedsualtdetredEtincidrrycMd Yﬁh@éed%w&iﬁ%?%r@a/or the
framework dorRaizayif-taedasrespending b spancagdende $8oaM @32 10418@ndikhS. Patent Nos,
>,530,101, 51531%;0%%;35:,1338%%%1&%1]% 3&7%?2%%%532@1? E:W&g%%ééo&%?%ymg use of Ig cDNA
0 Inthe art (L .

for construction of chimeric fmmunoglobulin genes Is kno ] t (Ciuetal P.N.A.S. 84:3439
(1987) and |. Iﬁﬁ‘ﬁ*\%}ﬁé‘F.‘dl@Q.@B‘?lS’(‘?‘%ﬂﬁﬁ@%ﬂﬁ%ﬁsoﬁ‘@&?%d&%ﬂES'rﬂ& BYtifectell producing
the _antib@d_y afﬁdlmedsﬁmpﬁGdQEQ(EDNQ:STfae: aldNAcaf inield sindwaiinbé ammgitied Ibl;eth@.p(_)lymerase
chain feactlonﬂ%%ﬁmﬂgmme;iﬁé oRASHIOR 1 HRPIDING 30441082202 doligEnatively, a

library is made and screened to isolate the _sguence of interest. The DNA sequence encoding the
variable regiorpefeiacd ititssie e hesadifies Feaiiuss athnldedigidei atchadefiE®equences of

human constant regions genes may be found in Kabat et al. (1991) Sequences of Proteins of

immunologicalliigies - kiR RUPHCAHRH Q%sBE 8348 Kiyman C region genes are readily available
from knowpn clgnes. The choice of isot w?ogge ided h I ff r functions, such as
complem N A A Ak B EoH L AOUHE S PR goes o 4G,

T

such as B¢, F(atyzcasxd Fab may be prepared by cleavage of the intact protein, e.g., by protease or
chemical cleavaz%% Alternatively, a truncated gene is designed. For example, a chimeric gene
encoding a pq;‘%&d.v“ggg% LIRS R IAIR TINA se guences:easoding fhe. CH1 domain
and hinge regigfsex: -@&n&ﬁ@mﬂﬁgﬂﬁﬁﬁg snaksiaReadon to yield the truncated molecule.
15Consensus sequences of H and L J regions may be used to design oligonucleotides for use as

primers t34ntrdt SES IRV FasYietiivns shangdnte Het ta peyiohresiblbsethitsindimi@ge of V region
segments t0 hypadufida; 'Eg T SSHENES chakegion TEENA dnwihe: Mahiied dnssiie: directed mutagenesis
to place a restriction site,at the analogou sition.inh sequence. 20Expression vectors
include pIasmiégfnr%v%%f\(/(?rhaélgis?'%&%“slg%gi/&(?e%|\?(§{ g i%%r{]ﬁ%%agﬁ t%e1 %?g.u ﬂ%bnn%%%%f&gtﬂf/ector is one
that encodes afunctionally complete human CH or CL immunoglobulin sequence, with appropriate
restriction sites engirgereiEspithatianly Withadedd dssigucneeycanibeeasityriprar(S8HGMI expressed. In
such vecieys. SRHARGHSAIbG PRI RENUEFLINE SP UGB HORRER RIREISINaRRE.] 1ogian and the

splice acceptor site 25 preceding the human C region, and also at the splice regjons that occur within
the human CH BB ER/SERAVIATdRe ﬁﬁrﬁrﬁéﬁgégﬁ%m?}féﬁﬁ%gﬁWb@fﬁf‘%ﬂdﬁgﬁ\‘%éh&hromosomal sites
downstream ohtiwiicadingemsgionshorren SEQERNhiIA e Tocantibifidy mridndserjchmeddsiangidstrong
promoter, including retroviral LTRs, e.g., SV-40 early promoter, (Okayama et al. Mol. Cell, Bio. 3:280
(1983)), Rous sarcoma virus LTR (Gorman etal. P.N.A.S. 79:6777 30(1982)), and moloney murine
leukemia virus LTR (Grosschedl et al. Cell 41:885 (1985)). Also, as will be appreciated, native Ig
promoters and the like may be used. Further, human antibodies or antibodies from other species
can be generated through display type technologies, including, without limitation, phage display,
retroviral display, ribosomal display, and other techniques, using techniques well known in the art and
the resulting molecules can be subjected to additi®nal maturation, such as affinity maturation,
RECTIFIED SHEET (RULE 91) ISA/EP




as such techniques are well known in the art. Wright et al. Crit, Reviews in Immunol. 12125-168
(1992)" Hanes and Pliickthun PNAS USA 94:4937-4942 (1997) (ribosomal display), Parmley and
Smith Gene 73:305-318 (1988) (phage display), Scott, TIBS, vol. 517:241-245 (1992), Cwirla etal.
PNAS USA 87:6378-6382 (1990), Russel et al. Nucl. Acids Research 21:1081-1085 (1993),
Hoganboonegighckrftwioh REQIEWNOIF 43-6RlIHAA2 ) ChiswalanctMoQaiedtd TogHngH; 10:80-8A
(2992), and U. tent, No. 5,733,743. If display tec ies are utilized tg produce antibodies that
are ot hurl 0P B IDURES B B NCh B A ShBie 60 HEEE echniaues,
antibodies cadelie:géhetateg tohile- fickddHdiremtlios dke U-ANIdet/ Fabrprdseinghedid, glayl 7F itself,
e i) SRIOReS or aee':. :g0f, and expression libraries thereto (See e.g.,

.S. at v D) y WFLGCViv}éI % m@?gj‘?@%ﬁg%ﬁ% a%%%escribed arpove jgéégee §f\é:tivities
described HEYeIR” The T = E 7 xei; It press Yy ay containing
15 DN oG A 8 o0 e b e e At cam o
vectors, lipasomesroakedd@iAradjuvarmtaassistech BNATgens gungcathetersaetervectorsanclude
chemical cORjIRFEES ST A& He ST IBEBCR W U376 T ECR IR RAS A g RIITS MBI HL (6 152a ligand to a
celluldfsurface receptor), and a nucleic acid binding moiety (e.g. polylysine), viral vector (e.g. a DNA

or RNA viral MagieR Y ion < .pioteins s ehms gesarbay in PCT/US 95/02140 (WO 95/22618) which
is a fusion protein containing a target maiety (e . an antibody specific for a target cell) and a nucleic
i b e S R
non-chromosomal or synthetic. Preferred vectors Include viral vectors, fusion proteins and chemical
conjugiates. 25 Retroviral vectors include molgney murine leukemia viruses. DNA viral vectors are
prefertéd. TREGQAMLIBIANYE Prbirsedie Sudh QR BAHLBEY Bt hiipsievétil< Nerpesvirus vectors
such as a harpeRsiegiex IMiusLHBMbve alidl( seprEeliethApdteatial fod rNeURehemied 487 (1995);
Lim, F., et al.,.in DNA Cloning. Mammalian Systems, D. Glover, Ed. (Oxford Univ. Press, Oxford
England) (1%%?@«3”&, A. l. et al., Proc Natl. 30 Acad. Sci.: U.S.A. 90:7603 (1993); Geller, A. |., et al.,
Proc Natl. Acad. SiGid SSAI8A: i {3988k sAdenvyirhsiVectotsc(sedh e@hlthaBalet 8DEL? Science,

250:968 (1993}, Reytdsol Slah ol SENG F240. (495305 Mg gl VIl 2004 1005)

Adeno-associate ectors (see Ka enet. 8:1 ox viral vectors

introdd8e thadmsdiioathistouiisightohtsrriAvipweirnsSTRABrY Gestietval & shorudern expression
of the nucleje;acid, AdenAUiHSYSEEP® RecHOasROHRIBAMHSIRAIN HRIANSIPESSIMPlex virus (HSV)

vectors are preferred for introducing the nucleic acid into neural cells. The adenavirus vector results in
a shorter 5 1THIRSETREETON S i MRSrAtis) adif?iad émboddsuidanéeedivnd astsdia mdsths), which in
turn is shortgrtliwrk SVheaskns afide Rasics sHovacta SEHp NG darengd dpanithidarget cell and the
condition being treated. The introduction can be by standard,techniques, e.g. infectjon, transfection,
oo S S T THB ELe R et 55 B0 R g SRR BA, Capda
precipitationIBEAR 8dxinaricie edtr epoeaito 1S BEOIOPIGE SEQfusion, lipofection, cell microinjection, and
viral vector§%ﬂ¢éﬁ‘i@’@§ﬁ%&ﬁ@§% ﬁ@m%g%% %%%?ﬁé%ﬁﬁ A é%ﬁ@%gc 6%1%§or
example, s(% Qﬂ%‘i{gﬁ% I ﬁ X LIE ) %@ @%@ S desired
location. Additionalysdhe:pastictesoand @i@g@@m@ HitacelentoNenitieMmar (eykinigsienusing a
minipuip infusicrcaysterr;swehrasaSynchroMed Infusion System. A 15 method based on bulk flow,

termed convection, has also p effective at delive_ri

brain and niay Sn demtrng e vetlor et cell. (See Bobo et al, Proc. Natl. Acad.
Sci. USA of:207 D994 ﬁﬁ@(g@ﬁ BRSOl 266295305 (1894)). Otheér methods

that cas be used include ﬁﬁe"fﬁ??“fhtravenous, pa.rer.1teral, intraperitoneal and subcutaneous
injection, ard SE4) 6D Oibefkndwek2iraite 90A komifstreontroductb @séarectandk an be used to
express large quaatities ntibodies that.canbe in a variety of ways, For,example, to detect the
presence of IL-17 aﬁ?iﬁ gasﬁa’dgfr&‘t%%aﬁ%t[i E%%ol%%égg?hp é)g(Xl% @éﬁ%ﬁdﬁghgﬁibody can also be .
used to try weispidrosmatdrigpritmerging AAHRAEBS ) Bs Bigyie bekmnal dddesigieliight 25 Techniques
can be adapigd, it iheprofusionefsingle: %@%mb@ﬁ@ap%w&%@@wmc protein of the

invention (see e.g., U.S, Patent No. 4,946,778). In addition, methods can be adapted for the
constréftior@npiastiensfessioh Mdpdifceticrste ¥ (e Brhsserdussertianis Teblzs 1981) to allow
rapid and efigrtiveidenrtificationdefimaneetenal Fab fragments with the desired specificity for a protein
or derivatives, fragments, analogs or 30 homologs thereof Antibody fragments that contain the
idiotypes to a protein antigen may be produced by techniques known in the art including, but not
limited to: (i) an F(abw fragment produced by pepsin digestion of an antibody molecule; (ii) an Fab
fragment generated by reducing the disulfide bridges of an F(at02 fragment; (iii) an Fab fragment



generated by the treatment of the antibody molecule with papain and a reducing agent and (iv) Fv
fragments. The invention also includes a, Fab, Fab' and F(ab1)2 anti-IL-17F fragments or
anti-IL17A/IL-17F complex fragments, single chain anti-IL-17F or anti- IL-17A/IL-17F 5antibodies,
bispecific anti- IL-17F, IL-17A and/or anti- IL-17.ML-17F antibodies, and heteroconjugate anti- IL-17F,
IL-17A and/or anti- IL-17A/IL-17F antibodies. Bispecific antibodies are antibodies that have binding
specificitiestigwiat |eastOpR sifferandsaniigenshda iR pecsentsasen onaehlne Rindmngpecificities is for
the IL-17F, bloibgldlantionylL-17A/IL-17F complex. The second binding target is any other antigen, and
10advantageously is a cell-surface protein or receptor or receptor subunit. Methods for making
bispecific antibodies are known in the art. Traditionally, the recombinant production of bispecific

antibodieq is based on the co- expressmn of two imrnunogl )bulln heavy cham/llght -ghadme pairs, where
the two he H eﬁ\‘q\g)xlfnra ae (MNMilctain 2 PRI o+ |rn 2'5"‘1% 4| 983))

A 11 B A>3 B ] 2 X .
Because off 1 (fg\fg%ﬁqéssqs(,& %ﬁ@r@gno %%?ﬁ‘nl t%ﬁgﬁ% ligh c alns theks}g%ﬁbndomas
(quadromasymroduaeapotential muxiskeroNeRyHeRast artm{mg@wgﬁyor WhiChzanly ane has the
correct blcggﬁl&%ﬂm_ﬁlm Kﬁ_@.aﬂbﬁébﬂhg gorrect nn aiECUle ¥waually acconplished by affmity
L 163V
cromtol iy NS podk AR | WO SRRl bl g 106

andin Tr Ket R VDU J TFHGGH Lﬁvaunc d:@ﬁt\l’ﬁ?; with the

desired bihging sp =§gﬁg|tgg§;<(;a;otlbo@mmlg@mg;om%mmg sites)can ,(,fgsed to immugoglobulin
constant domBEIN SeGREYICES. The fusiors@eiensiiyys with arvsowseeglabrilin heavy-ehairscpnstant
domain, cofgplisingGERIRST AR of &mm}\ﬁ@ 60H2 _and Cli1EHAMNG: 8 is preferred to have the first

heavy-chdi féggﬁ)pnstd@\;%g?ﬁ 5’995C ' _"P Qﬁg%ﬁe ne ?s%%\%ﬁfg AR bin[ihY present in at

least one of 1 fTUSTGRE FDNAS ENCYGiFR i epobu lbgs?%wﬁtm@tmam@ﬁﬁfgcaired, the

mmunoglakgdin lig 1t315hp1im\m69'pns ¢ betransfected into a

suitable host®rgani§itisor further Qﬁg [ p@hﬁh@@ﬁﬁbwg(ﬁw fosrléﬁampe Suresh
Z LGSSMH Y

96/27011, m@mmlze the

percentagg MATe praferred interface

comprises @Geast amu@ﬂm@mi&mw@ﬁ@n antibody ¢ omaDthtDm)aln In thls meéthod, pne or

more small&ffino aEfd¥de chai ﬁW@SFﬁ@#ﬁ%‘élﬁf th ﬁ?@t%ﬁﬁﬁfé@ Wélecule ar€éptaced with
AA Iﬂg}rl r{SE‘Qi-lpﬂthz)nv N,O-A S A Qg afidonticaling.cinmild 1
larger sid CHEAS SHypsife-ot { Eqnpepsa C; Hdenticahq Gwz'9'°r size to
the large sigg;ghai 1‘%3@@ Greated ok m@eﬁgce ofthe s @@@E’g 296¢ly molecule; by replgcing large
amino acig sde chamswih smallecosiessensalasviemr threprisey Dsvisypnavdes a mechanism for
increasin ﬁlaﬁ‘i\éiplr GEh® a8 i (iERADATR8 Bﬁq"éﬁ %@m&ucts such as homodimers.
Bispecific aﬁﬁ ?g die repar : is By
F(ab')2bisJ§5m§Bpu§$§§§§§£%§?,i I%I Q@um SETl RS frepTanihegy fragments
have been describegsin thediteraturgsbon &mmple bispeci |csaqub@djg§)can be prepared usjng

chemical Linage. Breangh et al., SCEWESEROBGIDENIBE) dpSEAGEGRIOMEcRdure whergigrdntact
antibodiesﬁm&ﬁ%%%ﬁ%%%ﬁa@%ﬁ%ﬁm&@duced in
the presence of the dithiol complexing agent sodium arsenite to stabilize vicinal dithiols and prevent
inteimolecular disulfide formation. The Fab' fragments generated are then converted to
thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives is then reconverted to the
Fab'-thiol by reduction with 15 mercaptoethylamine and is mixed with an equimolar amount of the
other Fab'-TNB derivative to form the bispecific antibody. The bispecific antibodies produced can be
used as agents for the selective immobilization of enzymes. Additionally, Fab' fragments can be
directly recovered from E. coli and chemically coupled to folio bispecific antibodies. Shalaby et al., J
Exp. Med. 175:217-225 (1992) 20describe the production of a fully humanized bispecific antibody
F(ab')2 molecule. Each Fab' fragment was separately secreted from E. coli and subjected to directed
chemical coupling in vitro to foul' the bispecific antibody. The bispecific antibody thus formed was able
to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the
lytic activity of human cytotoxic lymphocytes against human breast tumor 25targets. Various
techniques for making and isolating bispecific antibody fragments directly from recombinant cell culture
have also been described. For example, bispecific antibodies have been produced using leucine
zippers. Kostelny et al., J. Immunot. 148(5):1547-1553 (1992). The leucine zipper peptides from the
Fos and Jun proteins were linked to the Fab'
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30 portions of two different antibodies by gene fusion. The antibody homodimers were reduced at the
hinge region to form monomers and then re-oxidized to form the antibody heteroclimers. This method
can also be utilized for the production of antibody homodimers. The "diabody" technology described by
Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an alternative
mechanisnTidaiakib @ DR pegific @ntihod ynfiagin elotss The ragmehtsworiipride @heavy-chain variable
dqmain (\‘%}ﬂ;&b T L?g\gttélnﬁiight-bhoitl vaf-ﬁgﬁthgwlain ‘\ﬁ-i\hlct)(\é Vﬂl‘é'iﬂké:}ail;lbli‘)") Sh(;)l’t to allow
pairing betweetrthe %‘SWﬁ?\’ﬂ%u” e SaR I GRIGT ACC YE mains of one
fragment ateforced tempais withdhe compl ammtanyd{dq)anl%y@[ﬂm@ms af;another fragment, thereby
5forming two antigerkBREhngs . Anothemstdatedy for makiRgNsEPETIfic@tibody flagments by the .
use of sin eHQEN AP rs h SO B ENYRi3ox14 -

ni¥hain 3 D retal .J Ilmmunol. 152:5368
(1994). )Le than two AL :S%%% edy F
A

Lal
I'TC] TITTRTT

Antibod q 16?%%lee, trispecific
antibodies

Tmb?%rmsjsﬁdﬂw;‘[ at I TAERT A7 geeErny; bispecific antibodies
can bind tostwe different epitopes, at least japeoabwhiich origpatesdndhe iprotein antigen of the
invention.|Alternativiely, an anti-antigenic a

rm of an immun Aioleduke/éah be|combined with an
arm whict} hinds to mmolefulg 9@%2%836% 48 %%)a T-cell receptor mglecule (e.g. CD2,
CD3, CDZ orFcreceptorsforigt SRR D

8, orB7); 5 AREY)T Such e DR R D32) and
FcyR111 (CD 16) 1bsaasvtafotus cellularemsiense mechasiems to the celkexpressing the particular
antigen. B it diedocdh also be ViSto#iE agents

i$Bdcific 4 usedid direct to cells which express a
particularantigen. These antibodies posses%%é%%éﬁtigen-oﬁ%@ﬁ% LR and & &t which binds a
cytotoxic aggnt or a c_%&ghelator, §@§ EOTL{%%: )TA, DO[TA, or TETA. Another
bispecific Tinterest binds the pr Z@'@@T‘ﬂﬂu er binds tissue
he present invention.
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y can be

can have _
antlbody-d%E&r(l}dem i . E,Sﬁif:,\ 0,;1,;561'" J. Ifxp Med., 17¢

(1992) and-Shopes, Jtmthttior; yAtetnativery;

engineered that hag.duahfdiagiansARL6ap mﬁaﬁx@ﬁx&%\gw«gii BEOYSHS gd ADCC
capabilities. (See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989)). The invention also
pertains to MrtRtRRICOhfugateebebrhplisier &oaitBody 86%?@5?@6%0& ﬁg agent such as a toxin
(e.g., an enzymatically-aativeiormaldabacteNabfaragatniam arannBLAHgis«9Hagments thereof),

or a radioactive isoto (]i_He., r@dio jugate). - Enzymatically active toxins and fragments thereof
that can be%?é"g&‘fﬁ%?gg& lBﬁ?‘R %‘Eﬁéﬁg’i nonbinding active fragments of diphtheria toxin, exotoxin

A chain (fro Pseudtsmanasiadinghedsagaticine em@Eindaebiimtbohizinthmedecemtdpehaine alpha-sarcin,

Né Xi city (A
: AQ. O Od
£LIJ1072JdLl \J.UU

an-aniikad
150. J Arrdariiroou

15A'e““.tesa¥%"t9d'd e%oégé%s%gd%%%@%ﬁ.Pﬁ%%eéQasmﬁQ}@%!%%%i%‘snéﬁt 2ha &l %%!?g’céﬁﬁ'ﬁ# %ﬁ’.k& and PAP-S),
momordica charantia inhibitor, curcin, crotin, Ssapaonaria offcinalis innipitor, gelonin, mi ogellln,

restrictocinllpiéRowhgesn theowmiyendy dnttiste sicoihecshdsnAndaiencof radioaustidesdre available for
the progluctionntsadipgonitgated artibadissnoxampias Mislude daRh 38k h3dMan90- Y and 186Re.

20Conjugates of the antibody and cytotoxic agent are made using a variety of )
specifically bind to IL-17F and IL-17A when not complexed together, wherein the antibody

binds to an epitope that mcludes one or more amino acid residues on human [L-17F, human
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bifunctional protein-coupling agents such as N-succinimidy1-3-(2-pyridyldithiol) propionate (SPDP),
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), active
esters (such as disuceinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido compounds
(such as bis (p-azidobenzoyl) hexanediamine), 25 bis-diazonium derivatives (such as
bis-(p-diazahiumbenzoytratenediarrior)o siisebyanatagilsidils asdelyena.f-gistyagate), and
bis-active fluor; ds (such as.1,5-difluqro-2,4-dinitrobenzene). For example, a ricin
immunotoxlpﬁnggrl? 'gzﬁg%%%ﬂ%geg%" é@ceﬁﬁ(le%"?r? %ﬁféftﬁétcg .,%ec’%é‘ﬁrc r?ﬁ)éhelwég?%%%ds o
Carbon-144abeglegdsisbtimetfhnbio hepz eSanethyildidthilgn e tamifve pe rtaapetin dcidafMX-DTPA) is
an Sexemplary chelating. a0eanler sorikaaien aliianuelpalde o g antibedy, (iee ¥/094/11026).
or will recogni

Those of ordinary sKill in the art ze that a large variety of possible moieties can be coupled

to the resulbat BniiBodied b thd Hvé Aidh- | TR e faradhmmiebod hjudrte augpiierssyn Contributions to
Microbiology,and ﬂmwrt@%gmeg@i&mgeMﬂanﬁg LGS wllelRRR) SATASEELTESS NG, YOrk, (1989),

the entire contents of which are incorporated herein by reference). Coupling may be accomplished

by any chemfe&i¥eaSIRAMEL W Bind the two molecules so long as the antibody and the other moiety
retain their respectiveaglivisies Helhisdinkagesan nalude goam chalvisahmechanisngdder instance
covalent binding, affinity binding, intercalatign, coordinate pinding and complexation. The preferred
binding is, ﬁwg%?t%@lé%ﬁ %%{lﬂﬁﬁﬁn 8{}3%&519’ 6%i@%a&%%m3%8n§hmb&9@irt@étﬂ&%ndensation
of existing sigle: chadif® 0y by dhevinctrpd ratitiodf eder naddotidgigemedlery|@SDManyiyaent or
polyvalent linki r i upli I I : h ihadies of the
Dresent InveRiar O Bt oo o AL b S pin BEbde Eahnelude
organic cormpbfits 4tk assetiveiserdathebibdifmives piveoinitnidettes fers) dildoeymiatdSF,

gluaraldehyde, diagaRgnrenes ARANeXRmENene R HNGS. dhiFiRig) 5 00k iRaded to be

exhaustive of the various classes of coupling agents known in the art but, rather, is exemplary of the
more comnieMRGETHY Bgantsopmaal fBK@H’gﬁ AL IRTREHEM a9 sbe My grilceB3se 335ind Y (1984);

Jansery et )y, e RYAKRAINAIREYIGWS B2 1881246 (1A8RL ArrdieiR el ahiRAIRNG8:A36:1098 (1987).

Preferred linkers are described in the literature. (See, for example, Ramakrishnan, S. et al., Cancer
g{es. 414:28@26%&@%&)?;’5?;@36&@1%55 (M-ma};;gig(;l{)enzoyl-lhydroz&ccir{i&ni%e ester).

ee also,U .S . Paieattbifat felessebingise eaeNaieh AEBHY razide derivative
coupled to an aPti od bX way oE ant.gli op B;[id.e linker. Particularly preferred linkers include: EDC
(1-ethy1-3-{BinethYianaino-propyi) carbodinide RydrochidRie ‘%ﬁ monoclonal
(4-succinimitiytoxycdithe nyi-<aipirawitb tinHalp Ha-{ 28, dlidl/TAlithiB)-tGluéhel Pipreeitbweith. Co., Cat.
(ZL5°80); SR (UGEIMTIILa6 L2 pitidyIine prapianamidaiayanaale.(fipige Chem. Co., Cat
#21651G); (iv) Sulfo-LC- 25 SPDP (s’uf_%bsUccinimidy6?f3_—? -pyridyldithio -%oplanamide] hexanoate
(Pierce Chéficrménachtherpesconrahmfippis ieenatasedNsHybiishu e sbiditininnidied fhighce Chem. Co.,
Cat. #2451@)qumq@%§gdyer%QQL-1mne.W@éﬁl#%:ribﬁé %@\5@1&%@{%&%&9%%&&@% have

different attributes, thus Jeading to conjugates with differing physio-chemical properties. For example,
sulfo-NHS Sodateds iR ks b Rhdstard e SPS D fanFrpT el TSN BRI B aromatic
carboxylatepeNfitsesiescontaitinglinkisdiareriessiseistie. than sulfo-NHS esters. Further, the linker

SMPE ontains a§tericall fgndere di qui?}e ond, and can form conjugates Wiésh increased stability.
Disuiftde linkagess A& B ShaIOH L L e O e T UGBS BR B4 D8 S B drRage is
cleaved in witrgsurasyliiny i 1estAcamjugdie BAailabler Saliedd B olinpaiiouldicpakignhance the
stability of ca imide coyplings..Carpodirnpi | S S d.j junction
with sulfo-N 8%% eégs'%jr”s_léthﬂa%g’reé ﬁ%géﬁgggggﬁtq#oﬁh%éhﬁggg m%%%wgé?;(mgﬁi@@%pling

reaction aloneCThedavifibobiEL\diEEIBsbetdrare i Eah. arsbMbd deirmd alsarmsnimpwindiipokomes. 5

Liposqmestsa%&m\%ﬁ@ﬁaa{eﬂ@%dx 26 RIGRAUEL D MENAGS AR 1he AikiAuah as described in
Epstein etal., Proc. Natl. Acad. Sci. USA, 82: 3688 (198523[; Hwang et al., Proc. Nat! Acad. Sci. USA,

77: 4680 (19SByeRHacuns o B4l 4 Bslb4s and ar dhal B idsondesedienternaard@rcirculation
time are disglaaegiie ModuBatent No. 5,013,556. Particularly useful liposomes can be generated by the
reverse-phase evaparation 10methgd with a I'Lpi?ﬂcom osirgon comprising phatidylcholine,

cholesterol, and PEGHS RURRIEHRBEER AR %ﬁ%l%‘ﬁ?’

phos
e -ﬁéﬁﬂfﬁi@% are extruded
through filtensmakctiefihectipodé: sivecto:gietdiipdiohTEs MuitY heuctEsiTdd WiameteTF Fakidiagments of the

antibody of the present invention can be conjugated to the liposo as.described in Martin et al., J.
Biol, Chem e B T8k B A e SR BB B T e
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15Use of antibodies against IL-17F, IL-17A and/or the IL-17A/IL-17F complex It will be
appreciated that administration of therapeutic entities in accordance with the invention will be
administered with suitable carriers, excipients, and other agents that are incorporated into foimulations
to provide improved transfer, delivery, tolerance, and the like. A multitude of appropriate formulations
can be founghifibtiietomudbsytorownitoaalHRoRRaBNacEUiical choRY st Repring 9 s-Phaimaceutical
Sciences (15th ed, Mack Publishin mpany,. Faston, PA (1975)), particularly Chapter 87 by Blaug,
Seymour, tﬁ‘é‘%ﬁ?ﬂfﬁgé%“?bhir%lﬁﬁg%%ﬁ%c%?ﬁ?&eﬁg%%%%%%? %ﬁgr‘t%? B:jlg’i%%‘fe inIfH?B’n}PéIﬂ%‘}Iies, waxes,
oils, lipids, kpitb¢datiamicaotitanipniclcandining deticlegitssehuasckipdiedtichEriphbiiAcanjugates,
anhydrous goli] S il-in: : r-in-oil emulsio mulsions carbowa
ooty B R L S P B s
containing Chrbemartibeticst, e foleduimgrrikibeds aiaybia apiwopriatenire veakaeitsimadrtherapies in
accordanceydifrthedresantanenion. pruderinatisaciveliaiadipain e formylation is not

ef compatible and to

inactivatedrﬁy the formulation and ormulation is physiologically erable with the

nat ) mp .
route of adiIHRAREHERCEEe P Ehtg seRr BoEsoPHAMHdBUNEAR ke isiene dRalaigprmént: the need for
preclinical gidanced:Regu diaxicehRhasmasdlo3a(2)210-B/2000h Wianaalk, iLysphilization and
development%; o{)id rotein pharmac%g;:\:?al " Int. J. Pharrn. 2030-2):1-60 (2000), Charman WN
"Lipids, lipopRitid'd HS%{“&&E"%%“GFBQ’ A& RPEEh B ERREItAlRE iRERtS seq PHarfl BeilB8Y8):067- 78
(2000} 0Povie Mbab CaMpaRdRNIE exoipientsforpaenterdbiRukalinRs PRDA-d6 Pharm Sci
Technol. 52[%38&1-311 19 %)Fﬁn citations tQ&rein for addi ional&nfor ation related to formulations,

th
excipients and GArners we TRR Ssﬁﬂ%?’rrlﬁ%‘éeﬁﬁ%%f% Eirists POCYRPERE & #ht, antibodies of

the inventidmhﬂﬁmham@itﬂﬁoa?mbdodlﬁfalmmi bbdh/ﬁafamécir{\iéﬂ_tﬂih 162g-2a830}lyrtiyman monoclonal
antibody), My R-HAGT AR ARLBRANAG EE&Q%EB%H%%%%Q‘%%'& Sucia e qapgyed o diagnose,
at, a athology associate

prognose, monitor, tr leviate, ancUof prevent a disease or with IL-17F,

IL-17A andMONCGTAMNLAFEBRRIINDIF AN SEER te/dpe did-reginmrpis ¢aiad out by identifying a
subjeqt; e.g., a humanpatient-sutfeiing from (erabtisknfideve ring ﬁﬁﬂﬂﬂ%ﬁl@?ﬁ&ﬂ{%ﬁ?ﬂﬁfase or

disorder, using standard methods. An antibody preparation, preferably one 10having high specificity

and high affifi RPTR&ArGeRTatiRy S & S RsRYEte RSt i ds (e CrasHan il igunerans Wave an effect
due to its binglingwétiihe: asgataddministiaianohtheantinody mayuabregate or inhibit or interfere
with the signaling function of the target (e.g., IL-17F, IL-17A or the JL-17A/IL-17F complex).
Administat A BRI SERAD SLFBUEE U TP VAL W ARG BT Rarget (e.0.
IL-17F) withtenrifsendsgeifausitibaddbteigunilndafRoory | thisARE ) tephii dhiit iattisalbf binds. For
example. 1 aniborty piads (g he.tarost and medaies, lacks, iphiis, reduces, gniagonizes.
neutraglzes,'or ot egrmse interferes with IL-1 ﬁif? ‘and/or [L-17A/ .Ib.]}ﬁsl uc%a%epr nflammatory
cytokine pradactiowntDisgas&siaddisbied®es Mthted P08 1Pl L 71700@nDpoR f28YAfIL-17F signaling 20
include autoimmune diseases.o infammaiary disernsmosslinorders; iagluding ykpot limited to

rheumatoid arthritis, Crohn's disease, psoriasis, multiple sclerosis chronic obstructive pulmonary

disease, antPEdthrieB FdttatiBiEd: $817 38R rdSE63ARY HRBn EGRE-1618e3 8P retaendellin the

synovial tissugmaf shsionataidanbats patiapisdsaaiinonr ehal myRth& BeidnalaivReed2 2007, Epub
ahead, of print). 1L-17F Wqﬁ.foun%o be up- 25é§ ulated in sputum of cystic fibrosis patients (see
McAllister e iniaNGH 178" HBF AT 56 %‘Fé TR TREAEIBIP B PARKRG REREARG from
inflammatowddiniee] oSeabEr (Sed Beidever Hi-al AliflamnaBouetdis, Dech 820R4iApud, ahead of

prind. L1 TAah TE DS pre shavn o iy aygleintbe reciment o vy neuonle,

. ant SU
suggesting a fofe i the pathogenes respiratory tjlseasén(pseé lang et al.,
7791-9 or IL-17A/IL-17F or an immunogenic fragment, derivative or variant thereof.

Alternatively, the animal ts immunized with cells transfected with a vector containing a

30 nucleic acid molecule encoding IL-17F or 11L-17A/IL-17F, such that IL-17F or IL-17A/IL-
17F is expressed and associated with the surface of the transfected cells. Alternatively, the
antibodies are obtained by screening a library that contains antibody or antigen binding
domain sequences for binding to IL-17F or IL-17A/IL-17F. This library is prepared, e.g., in

bacteriophage as protein or peptide fusions to a bacteriophage coat protein that is expressed
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30(2007)). IL-17F and IL-17A have also been shown to be upregulated by IL-21 signaling,
suggesting that the pro-inflammatory effects associated with IL-21 signaling are mediated by IL-17F,
IL-17A and or IL-17F/IL17A (Wei et al., J Biol Chem. 282(48):34605-10 (2007)). As such, the
antibodies of the invention are also useful for diagnosing, proposing, monitoring and/or treating

disorders digeasasHaedirtad-hnibd dhsigpalingdasl dinenbyingtDiNiteste Hflaspmatey/autoimmune
disorders such as inflammatory bowel disease, rheumatoid arthritis, transplant rejection, and psoriasis.
Symptoms HEEHHE %ﬁmﬁ?é?ﬁr%ﬁtorl}%géﬂ’@%‘?g?&% Iu%}@gww&ﬁ?bﬁ’&”ﬁrﬁ%maﬂon, fever,
general mataystyrfalcefidinioller: bealizecttod e rflatvég arél, AN pUisearaier joint pain or aches
(arthralgia), rapi H thing or other abnoimal breathing patterns, chills, confusion, disorientation,
agitation, dizziness, cough, dyspnea, pulmonary infections, cardiac failure, respiratory failure, edema,
weight Hain, mucddoratdmtaietagizet; cachexiarwihfezingnpleadach by andbatadoetindd, syahtoms such
as, for exaniple. Abdomingl Opain. diafea.oneanstingians SumAoMmS ASsRGIALed- Wi
immune-relate% ﬁgordegﬁnci%%eﬁ%r exarrﬁﬂ’e, inflar’nma'ﬁon,@g\?e?)r; [Egss c?f agpeg“te,e\{;vg%ﬁt loss,
abdominal SanptdtEStichashes prptaniisie hastemehlipaipiaibrinsaroizcdristibation, joint pain or
aches (arthalgiali-faligps BMicANeRliRe SXUEME SRV 4Q calduiRaypRidSRheRgmenRON), muscle
weakness, muscle fatigue, changes in skin or tissue tone, shortness of 15breath or other abnormal
breathing pRREE seredepanP RRRERTBIREI IR R st HE R he AP bRaieT 568 b8.9., elevated
or lowgyed)iniglhsRaskivity;. blurry or otherwise abnoimal vision, and reduced organ function A
therapeutically effective amount of an antibody of the invention relates generally to the amount needed
10 achiove A thoral SN SEIEAER BERL LA BN A G R SO RSP oween the
antibody and it$itaogetemtiginrthét, Gereesthinetasessiiptertdreloadithitipa deytetioringedfiflelikarget. The
amount required to be administered will furthermore depend on the binding. affinity of the antibody for
its specificqg% ﬁ%lﬁx,l and wi ea%%ﬁgle’p%"r? Egenntﬁceﬁgré)t@%?l\%h?c d%%egsd?ﬁ?n% églg @n |%T881§7 is depleted

from the fr%Wﬁ@Mﬁ%Wt@dth@? iﬁ%ﬁ@mﬁﬂ%@aé&ﬁumﬁmﬁhmm@wﬂx@d&p&ticqlIy_ _
effectiyg 25:005i08.0f anaal hééﬂ}’g%"gé’zﬂf!Waﬁﬁ@é%@#&%ﬁ&Y%%%%y@ﬁd%%@M of nonlimiting

example, from about 0.1 mg/kg body weig g/kg body weight” Common dosing
frequencied AesjreaAdnodprl arrpRodiss pl inriRl eraRdBraniss-Haassric ProssickR6LRMess of treatment
is determingdl i asspciaianwithanykeawnmathediondaanasing olHealing e paricular

inflammatory-related d@order. Alleviation qf one 30 or. mqre smetoms of the inflammatory-related

disorder indRATRR RS HE BMKBLARY B8R AN LBt QL nEfitally iSHBaLoriRe s &ehing of
antibodies thaispesseptothd. desirerbsideaiti ity dnalube ciftiradamoilimikd: tdwenzydieditked
immunesorbent assa LL1SA) and other.immunologically mediated techniques known within the art,
In anoet er g?ﬁ%%ﬁeﬁé%ﬁfi %%j?ersm Irec ]ejél E%flgcglsnsf1 ?ﬂﬁ%,tnﬁ%}?&%ﬁg/‘q@“ﬁhe& I?-}I(%%/IL | 7A complex
may be usedinspdeithmay kipwreelithinothexamplelafity towalosdliizatiothancfpmguantitation of IL-17F,

177 or e fbsddddl LU SemRlene G (PLuRedLDpIEMIAGINPIR Y e dhitmdtidd A, and/or the

IL-17A/IL-17F complex within Sappropriate’physiological samples, for use in diagnostic methods, for
use in imagitiisddrodemannmgsirell eladpleReHBbamERDeNaboded byeeieao HAT7F, IL-17A
and/or the lifdithy; StficRQTMRISN R peSiivativey aamaTHAnai0%ABRRAIRg thereof, that contain the

antibody derived antiégen bjnding domain, are utilized as pharmacologically active compounds (referred

to heréinafter as "Merape IR ] calloines o iuanERtsuEy SHRSHSRILERF, IL-17A
and/or the llevd] ZAMkssid tampleyaanthesuseddaisivbie- g ducibrcald Ly Apalypeptide. or the

IL17A/IL-17F polypeptide hy standard techniques, such as immunoaffinit ,c‘hromatography or
immunopre’g}pllgﬁgﬁﬁkﬁﬁkgd%le@?g}r%c 'e%%%c ﬁ%? eé&f Wﬁﬂﬁ?ﬁ)@hﬁ%ﬁw}&ﬁmp protein (or a
fragment thenedfiredmtze whied ciadgradtidabiy, thnomitoreplioithteVals limstitute Cell Distribution

Center, San Diego, California and the American Type Culture Collection, Manassas,

30 Virginia. Human myeloma and mouse-human heteromyeloma cell lines also have been
described for the production of monoclonal antibodies. (See Kozbor, J. Immunol., 133:3001
(1984}, Brodeur et al., Monoclonal Antibody Production Techniques and Applications,
Marcel Dekker, Inc., New York, (1987) pp. 51-63)).
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15tissue as part of a clinical testing procedure, e.g., to, for example, determine the efficacy of a given
treatment regimen. Detection can be facilitated by coupling (i.e., physically linking) the antibody to a
detectable substance. Examples of detectable substances include various enzymes, prosthetic
groups, fluorescent materials, luminescent materials, bioluminescent materials, and radioactive
materials. Exampigg efisuitahlelienzimesdiogludethidisasadish 20 paraddasehatkalinesphasphatase,
I3-galactosjdase, or acetylcholinesterase; examples of suitable, prosthetic group complexes include
streptavidin P EhSo TS L ARIBFAL o Le TS REA e AP A MR THALUE tunbelifcrone,
fluoresceiniidare spaiifiisothibayandteat hodlandiseydidinted Aty azirhylandineaftstsas cetardandy| chloride
or phycoerythrin: an example. of a luminescent rial includes luminol; examples E&J
osbiolumin DS T A e e (e sl SR MG AR BRI o
radioactiveanmatseidinkeiutentinsahstSent 868 GEIHSA). fugetahoies endossinsant kanwaniibody
according tg, the inMENtionGRNARIHSEEIASARAIGH O ABISFLRY RS RIRRRNER BlillalifAidl-17F and/or

the IL-17A/IL-17F protein (or a profein fragment thereof) in‘a sample. In some embodiments, the

antibody cohtatrd hadderdrHng Yaspnxnalelis-dapoijedisal .o ol (refraMigrseithocional. An
intact antibagk.eQia.kaaperktieieaf(8oldabasofinisy, RGd deddadssead:dEhedarmpianaled”, with

regard to the probe or antibody, is intended to encompass direct labeling of the probe or antibody by
coupling (i B2¥ Byt fifien ] sperdtistiabid Lhistihttos tHEPYIBeBs BRBSBYESS well as indirect
labeling of the probg-pfaniiody hybrelaetivitlivits daettiad, agtnizthahisdiketnddlsied. Examples

Lores ‘1::..:% SteaptaledimdEracten 'bﬂdwgbc_ﬁtﬁamp%@pptéﬁdﬁ}ﬂ)toﬂnithb@@ues, cells and
biological i, sslaiect 10m.a Sehiedt a%.elap ifsuas SeisAnAuIds preasntiihin a subject

Included within the usa e of the tellit "_bl0|OgIC sample”, therefore, is bfood an raction or
componentfet¥iotd Hoksdig bidsenseyam, thidodmplasinas by dpmbherPhatiis vitread eseiéeivih fhethod of
the inyentign,can.pe used to detect an analyte mRNA, protein, or genomic DNA in a biological sample

in vitro as well as in vivo. For example, in vitro techniques for detection of an 10analyte mRNA include
Northern hybridizati§iacaraiss iy e o D bs s fordlatatabRUsESH analyte protein

include enzymedipkedirmumasodhant:assays iz kdadekdNasternalsbilmpirgREgeRitations, and

immunofluorescence. In vitro_techniques for detection of an analyte genomic DNA incjude Southern
ybridisat gHEC IR E P L BTG S (SRR nra BB (7 QRGO T 1A
Theory 15asictPspbticsisMibttyds i MdléguelaoBiotegyphivol. 42, J. R. Crowther (Ed.) Human Press,
Toto NJ, 1995; ‘"Immunoassay.’.-E. Di [ T. Christo !‘ﬂﬁ:ﬂ ic. Press, Inc., San
Dieg\cl)\,ﬁ%:A, 1996;5%488q@?3%%:1§%%%%ﬁg§£§§f% gfi?lz%%dgylﬁg%ﬁ%%%%ays , glglj?s&sgé?}uc Sevier Science

Publishers, tasesterdabad 985S Fatine ivo el ih. Yivo 13Angoedife thtorwawsivesd antthegigteoprotein
include intraduging inio a,sybiechA 'abeled anfi:apalytesARMpRInaninody SongxampRiesine antibody

can be labeled with a radioactive marker whose presence and location in a subject can be detected by
standard in¥§Biag {serintiosde PHA G R KRRk AR HEA A aPEaifAtiNe 8818F KOFPHUTRUE antibodies

The antibodigs ef4Ra;NeRHPRA (Alsaistenesbinberei: aghAaing campouRdsvhnaiad devvatives,
fragments, analpgs and homglogs éq\?re(c)l(!j can be ir%(;ohrg rated info 25pharmaceutical compositions
S

suitabfe for RIHRTSHSAEHC BHASAIBS AnPeshEEItd Y TR BASPANY SRER¥8hpositions, as
well as guidaseesimwthelcheidentaasipandnts tve prviden afoiaxaniids, dellR €rmingion's
Phaimaceutical Sciences; Science And Practice Of,Pharmacy 19th ed. (Alfonso R. Gennaro, et
al., editors)%@fa%tﬁrﬁﬁgyggﬁézgggiﬁi P Yé}%gc%&fsu%a ggcx)lrcf){t%%eéwﬁ%ﬁ%égruﬁcént : Concepts,
Possibilitiesyinrmitationg jnpmdt8oT fe nbisitHbewpslcsisademivFotdishéitn diesighibrne, Pa., 1994; and

Peptide Ange?orﬁiﬁﬂlnt host cells. The DNA also can be modified, for example, by substituting the

of indirect labeling jnclude detection of a primary antjbody usi uorescently-labeled secondary
antibocy arEhOHE ADLIHGEET DA oBe ey DO SL Tty Lt b otectod e

fluorescen

30  coding sequence for human heavy and light chain constant domains in place of the
homologous murine sequences (see U.S. Patent No. 4,816,567, Morrison, Nature 368,
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part
of the coding sequence for a non-immunoglobulin polypeptide. Sucha

non-immunoglobulin polypeptide can be substituted for the constant domains of an
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Drug Delivery (Advances In Parenteral Sciences, Vol. 4), 1991, M. Dekker, New York. Such
compositions typically comprise the antibody and a phatmaceutically acceptable carrier. Where
antibody fragments are used, the smallest inhibitory fragment that specifically binds to the binding
domain of the target protein is preferred. For example, based upon the variable-region sequences of
an antibodynfibgtider thelesuiemaas b designedithhfoeiain thenbiiinimbisrbiae target protein
sequence. Such peptides can be.synthesized ’\Femical. and/or produced by recombinant DNA
tochnology L DB D B BB N AP o R SHr B8 (1003, As
used hereinptivederm "pharmaceutically acceptable carrier” is intended to include any and all solvents,

dispersion Ik ’&%ﬂ}g@% igﬁ e tﬁ)@q)?ﬂﬂt é gents, isotonic and absorption delaying
MI | w%‘ﬁ%ﬁ‘a@‘%

agents, an ) > WITl aceutical administration. Suitable carriers are described in
the mo8t recent ebitioerbiRlemithgties o NP ivaemzue nided SBinbesaa sntihodird eeference text in the

field, whichyig,nc0HROrABAANGT MY IGIRIRACE: B LRI RIS AMPIRS 06 SHE AR Shiluents

include, but are not limited to, water, saline, ringer's solutions, dextrose solution, and 5% human serum
albumin. LipAEOR-ESAN HEAUAR RGOS ERite S Enan s sk hord iyt ardbpasaeso B use of such
media and agentsfagphammacestically activesub starsesisavellinawprin dhearicforaratid Sinsofar as
any converHiggnal media or{g%%rg ils incompatible with the active compound, use thereof in the
compositiof¥’i :%Hﬁ?rﬁfl‘é 4 5%%e formulations to be used for in vivo administration must be
sterilel(his is reaiikytiaecaeplishecyhiitisasibnlthiough siebtelfiliralios spetniranesmple phaiinaceutical
compositiong%{ thﬁainfy_gpqti?an IS éaj;mg@ed to,ﬂl%g cﬁgsmcggfgi)rll?nwgg 2 i&lsn‘jirgltgen%egcrou@uoﬁ administration.
Examples Of FoUtes of administration Incrude parenteral, e.g% m% avenous, n?ra%se'rmeﬁ, subcutaneous,
oral (e.g., inhpdedidn} aranwstidinmattiie theapical,. taMsOic0E4 and tEStRkadmifis@atiéd, Solutions or
suspensiongiseeh of.APISSAl AR deRIBt. AL SYRGHIBRSAKS APPUSAHAN.EAR NGlUAE he following
components: a sterile dildent such as water for injection, saline solution, fixed oils, polyethylene
glycols, 25 gfipeeFHeyipeoisyrame Rie of Hebtret bsatnebieione sesccantibaicepghedents such as benzyl
alcohakor methybRarebsns: aptioNidanis suchrBRsEoTbiC/ACIterseditim isylfitgrchgating agents
such as ethylenediaminetetraacetic acﬁi%q()EDTA); buffers such as acetates, citrates or phosphates, and
agents for HOGHGERIRASEO? ety sAREPAYy i bR PEpfE PR DS rIERESE & PR 28 B adjusted with
acids or bases cSushRsdBydinthercasithiomgodiun fydtoxidenaadha parenter alpreparation can be
enclosed in ?lgn oyles,ldi%ﬁlogable syringes gtmult(iple dosehvials made O%Elzﬁshor lastic,
Pharmaceutical SoAiboSiioR< AT HaP b ta B (B e D S R R AAPRL USSR S where water
soluble) or dispersionscancstehitenpowtes fovdecexieripedand cusiprapdtandrhof sterile injectable
solutiofs ot di | intrave ini i | Iers. | hysiological saline,
pactenaia e e B R e (P2S).
all cases, tiatiEstpsiddiinmst lsesseadibuaig Bepieisenlomitenhetdsesiimhbesasigiringeability
exists. It mugthassablewnden the sonditieps eiandiasiue andsiargnanddnyst be preserved

against the 5contaminating action of microorganisms such as bacteria and fungi. The carrier can be a
solvent or iSP&HSISTEHAAEETH: BHBIRmY R FEXERES & Watdfeansh Snopeiys NuBiR XAHRNIS, glycerol,
propylene glysehs anehliguidduivatndenaiglysolUpnd e likehtandisuiakle ixkngsdhereof. The
proper. fluidity can be maintained, for example, by the use,of a coating such as lecithin, by the

maint éan é}6§f”ﬁ% é%elﬂ?et%agg?ﬁ?l% Effﬁg lllrﬁgﬁ?g Ey%?él%‘?gf%%}i‘gﬁé’rsion and by the use of surfactants.
Prevention of the Actiofeigfoficthoiganismsdbhive adhihved By yasthistngntibagterialoand antifungal
agents, forﬁxagﬁ%lehpa gal%%;]%xcr@ll%oge%twl,ng?@ool :é%qrg’c a&:iﬁlbt irﬂgﬁrﬁ?fl g%trsle like. In many
cases, it wi ‘be preferable to inc Ude isotonic agents, ?6r ekam[%f(la, sugars, polya cohol€ such as
manitol, sqmyéwmﬂr@mhﬁéeﬁ@rﬁ@eedqmm@m %W@bﬁs@pﬁm@mﬁﬁ}@mm
Locomposiafs,CahRe: i puak Aol BY dRaludinain i compRsiian ARG 51t wchdelays

absorption, for example, aluminum monostearate and gelatin. Sterile injectable solutions can be
prepaﬁ@d bﬁﬁ%ﬁﬁé aﬁﬁ@l’fﬁé}%ﬂi‘é zdﬁaé&}%}ﬂ}, which is hereby incorporated by reference in

its entirety, See also, U.S. Patent Nos. 6,162,963, 6,150,584, 6, 114,598, 6,075,181, and
5,939,598 and Japanese Patent Nos. 3 068 180 B2, 3 068 506 B2, and 3 068 507 B2 and
European Patent No., EP 0 463 151 Bl and International Patent Applications No. WO
94/02602, WO 96/34096, WO 98/24893, WO 00/76310 and related family members.
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the required amount in an appropriate solvent with one or a combination of ingredients enumerated
above, as required, followed by filtered sterilization. Generally, dispersions are 20prepared by
incorporating the active compound into a sterile vehicle that contains a basic dispersion medium and
the required other ingredients from those enumerated above. In the case of sterile powders for the
preparation of stefilenajeetatie sphutians ofmethds otifiteparataniacesvapptyrckl iyingisinghfreeze-drying
that yields a powder of the active ingredient plus any additignal desired ingredient from a previously
Sterie fitef SR SR teE PR ER S T GBHEAAT e A RTP ARy an cdible
carrier. Théy kansb§ encloseat nogeldiinecags olescomsompregsed. into tallets Jirgertbw pupose of oral
therapeutic administration, the tﬁ/ ompeund IQ@ liaggr I S% %Hgtgéclig' A ?@d used in the
form of tabfgtgs%}%é 1%?’oarh§1§"p8§§?g§ C(%r-g%%om gs?gi%nsecan a%s%o%ﬁe prepared ég u%ng a fluid carrier
for usebas domuutiviashowtiertfnrthectdenpoiorid kntmelfl fidecagrids & Bpptiet eraliyfandswished and
expectoratgds e syaliowed cPhagmaseytcallyssamnaiible Dinding ageniss aRgios adiyypat materials

can be included’as part of thé composition. The tablets, pills, capsulés. troches and the like can
contain any GRiSToRelVhitfigrétients; or COrfipbuhlsior'd sifildr it 74-Pitee i %s
;niqrocryst@ﬂm%,ggﬂ,umﬁng m&&a@paf&hpw‘@eialém@mexﬁim@%ﬁe&%m@ §£@d§thf?]@blﬁﬁtﬁﬁe, a
isintegrating agent such as a gmic acid, Prim r.corn starch; a lubricant magnesium
Stearate or %r%\{gs? %Oaﬁéﬁnw R %\%6géilg{&)a$2§|%§ﬁ7d?g>909§[ %\2§\7\Pe %135]32%%@ ch as sucrose or
sacchayin; o4/60f800KNY BEEIRSSUTNCASPELPELTA Ot SMeftyRsalidWales Dt shgedftadering. S5For
administra%g&.%y&%q)lg};ion, the compounds are delivered in the foiHI of an aerosol spray from
pressured Ontainer or dgl;spenser which contains a suitable propellant, e.g a gas such as carbon
dioxide, or a nebulizenrSigstefitivracnamistrdige freamzizobe oyhr tnsnehcosabenltfaneddirdemeans. For

ransmucosalat SRORIEIaC Y intRUAR.RERRIANTE ARNPHAIR e RAlllEh g pe 10permeated

are used in’ mmulation. Such penetrants are generally known in the art, and include, for example,

for transmudssseitdiseiniStaivopserdiyentd il dmsNand fisidtadid Beifvatives. Transmucosal
adminjgtration canshe aceaMBNsRethHHRNAMIo NS B0l HASELSRIABIRE SHRRPSIOPRBafOr transdermal

administration, the active compounds are foimutated into ointments, salves, gels, or creams as

generally kABWHTIA ShetaFT s TRE RBRRdsmaedish dy!peyrssisatihodins R B bositories (e.g.,
with conventighiahsupRasitary hasessuehins £eeed hulterretdotharceiendeshantetention enemas
for rectal delivery, lg n diment, the.active compounds are prepared with carrjers that will
protect the CRFGLIEERSA (B L SRR 45 B Boch LE AT B SBLUS s rotled
release foimtilatitoss afichedimipintplaritssatdvonibt bencajpshitate grdeldeciylisystmmsaBiogdigradable,
b'oco'iboa“%'%%i%%?’ﬂ‘ £ 68N bR YRed: fugh et %Q%F‘?&yéo%%%%r%%%@@fl%ﬁgﬁe polyglycolic

acid, collag yorthdesters, and polylactic acid. Methods for preparation of such formulations will
be apparentanctmgsendlaieddpitios RAMSPoHSaMmsE®. active ingredients can be entrapped in

microcapsules preparsd.JforexmpIR i SaRserYAIon terhnig @ﬁas%hy inieHasiabRalungsization, for

example, hydroxymethylcellulose or gelatin-microcapsules and poly- meth%rlm_ethacrylate)
microcapSlﬁé&%%ﬁé&i\?@?}%zéﬁ%i% disRey SrRIEHRSSSieTS A8kt iR riSo dbEealbumin
microsphergs,Q¥ietee matlsionse BAMRPRE 6t BO JIGRAE AT QS 0k I3 B masIaesalsions.
Sustained-release preparations can be prepared. Suitable examples of s ainer?-relea?e preparations

include®senRipRATSSOIH SFIREA P SHibHRYaro Bhii b oRiineRs CORKSRTRG HESHTBEHI which
matrices argdaahesfapmfishapad avtitias eand) . ChilnRedewsicrdeapsuie S 2E X $90D).

tained- Jnatri includ lyest d Is.(f . .
ol 2y et A T A o T o S5 (5153 010
copolymerstiof CEjlu€aiaicCitidiamet Aathyta. agilitarivstézmenatbglenaible diiiteenreingt divetate,
degradable gl cfgluTall sbeoDslvErs BusIpaRiig LU RQNRERQT M Aeciable

microspheres composed of Slactic acid-glycolic acid copolymer and leuprolide acetate), and
poly-B4-)-3R§dfoxytsie adid  ivitfe ﬁtﬁ{ﬁrﬂé?so%}:h%%fﬁwéﬁi’élﬂﬁ}ﬂ A48 RHIRE acid-glycolic
acid enableyelpassipimmelecyissdar sues 10Rdaxsinagsainhydipgels kelease41ateinsfoy shorter time

periods. The materials can also be obtained commercially from Alzg Corporatio an(j:1 Nova

P oPharmacB LA L 5etimal CHpbr N ARG BB U I B U5t kted cell
producing the antibody and used to produce cDNA., The cDNA of interest may be
amplified by the polymerase chain reaction using specific primers (U.S. Pat. Nos. 4,683,
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with monoclonal antibodies to viral antigens) and can also be used as pharmaceutically acceptable
carriers. These can be prepared according to methods known to those skilled in the art, for example,
as described in U.S. Patent No. 4,522,811. It is especially advantageous to formulate oral or
parenteral compositions in dosage 15unit form for ease of administration and unifolwity of dosage.

Dosage unitouddsdssethersiereddisio phiysieallyrdigeraie wnitsa stitellasenitanssesages for the

subject to be treated; unit containing a predeteimined guantity of.active compound calculated to
orothice i eG4 1D AR B P Ce s AR TA I QL CRf ROV SR IBHT erier. The
specificatidn:fosthendesageiomitciprnsesf {he sorention af duwlictated shn argi2fidireetyrdependent on the
unique ch ristics of th Ve . rticular therapeutic effect.to be achieved, and
the Imitat e e s o o SO S o B S BE eatment of
individals publicRhienpiarthraéé dtidhiwenfp setiiongcoan eriachideckirbconmikeryvpabkiesr dispenser
together wifhnsiguclgns foradmipistaion. 2HEedpllvialian fan al%e cental Bk an one active

compound as necessary for the particular indication being treated, preferably those wit

complemerta#jole fURMRY N AR B RO uUFRreERP LB S BHEIYA REFIETRAISO TP Ih &8IBESN, the

com positiOIEmﬁﬁ Kg@i@ﬁﬁbﬁ@?ﬂﬁh@h@ﬂ h@ﬁp@ﬁéﬁcﬁﬂg@&i@ ReSHEY) %a,ﬁ‘ﬁ&epslamm;!,em@yoyéot_oxg
agent, CytO Ine, chemothera eutlc,ag nt, or growth-inni |tory agent. uch molecules are suita Yy
30present W%%n?ﬁﬁmaﬁ% Wﬁ@ﬁﬁpﬁw& ﬁ@é%&ﬂfﬁ%dmrﬁ%vgwawrhogs1n one

embotiiment, the Aativedsaimpoundssack adhvigidhedsid Eambinatigrdhetdty; dewyognapihed with other

agents, e.g., therapeutic agents, that are useful for treating, pathglogical conditions or disorders, such
e AU BTSSR e TS et e M AR BFIRLS context means
that the agéni'gaﬂfé. gﬁvemm;ﬁstamﬁéﬂiy@g@ampm@@msm@méﬂi@rﬁw@mé@gs_ignbwsekqhentialIy. If
given Seq“ﬁﬁﬂﬁlb’nﬁ%“f@ﬁ%ﬁ%&%&é@iﬂ{@'ﬁ%@%‘gﬁ‘.&’cﬂ}ﬂ%ﬁ&%ﬁg compoundyhg %H%%Of the two

compounds is preferably etectable’at effective concentratfons-at the site of treatment. For

example, theleoreblnatibrnsheiens) van smdriie sivddhaiorcdadipsdsslef the Sinvention coformulated

with, agd/or Coad@ﬁé%i%[%@éﬂﬂgh&g%ﬂq HAE @%M%J apeuts 9SSR BEmQR;@Lmore cytokine
and growth factor inhibitors, immunosuppressants, anti-inflammatory agents, metabolic inhibitors,

enzyme inHiBiSTANETSST 1 ipiadiecs ResRodERdcagR il s e s etsntbelow.
Furtheimorgniene ef nexscantbedias daserfed heieinssaaehe. useehipcambination: with two or more of
the 10thera eélﬁgl%&%?nts escriFEJed herein. Such combination therag

les may advantagequsly utilize
lower dosa SR TS SRS A Aot an St o SaE M R

complicatiohs msseciatpdwith the various monotherapies. Preferred therapeutic agents used in
combipation with gp ?&Ef%%%&%%%@M%‘ﬁf&%%&,%%%%@%b@ piarfare at different stages in an
inflammatory requr?se. n one 15embodirent, one or more éntl_ odies describedherem may be
coformulateddeit lilsnd/orapstinmnisrine dswith tish enspenbid angtinisiial cagemeseduekras Bther cytokine

or growth feqiqrANAGARIR E:heRRlUble: BASBIRIRC RERHURINUDI oFei Rl Ieleeuissytigand

fusions); or antibodies or antigen binding fragments thereof that bind to other targets (e.g., antibodies

that bind tP6thESEHERIREATRFBWIh FIsTES A SHTSEEstols seiotReP te iR ¥ dMolecules); and

anti-inflampeterewekings gRrReA0Is sheipaic Noslnating:pwunplas glithe.agqnts ghat can be used
in combination with the antibodies described herein, include, but are not limited to, antagonists of one
o mord BB S e SEa BN EE B 6 LS B L BT E D, 1122, 113,
IL-15, IL-167H e18pd] FRlyadeh 223 andagenisistiohaytolingsrosgwthfactaligandbaitaieteptors, such
as tumor necrosis 25 f r (TNF), LT. EMAP-II -CSE, EGF and PDGF, Antibadies of the invention
o 150 bR DAL KIS M e E e PRt L BLcies CD. <D
CD4, CD8,sg¢prferepiahencbizagi mtiotor b bBmalg ( RiM-dXaNe pr@oes, ©bagreR3d, CD40, CDA45,

CD69, CDEQ(BEN), &9%@2@%2\1@8 DROy QLRSI AIgRNdER ts;%%%%%?&.%ﬁ%%?ﬁ&%m)’ or

LFA-1/ICAM-1 and VLA-4/VCAM-1"(Yusuf-Makagiansar et 30al. SZOOZ) Med. Res. Rev. 22:146-67).
Prefed@d arifdtjohited malppanpurinsdakemia virus LTR (Grossched] ef al. Cell 41:885 (1985)).

Also, as will be appreciated, native Ig promoters and the like may be used.
Further, human antibodies or antibodies from other species can be generated through
display type technologies, including, without limitation, phage display, retroviral display,

ribosomal display, and other techniques, using techniques well known in the art and the
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combination with the antibodies described herein include antagonists of IL-1, IL-12, TNFa, IL-15, IL-18,
and IL-22. Examples of those agents include IL-12 antagonists, such as chimeric, humanized,
human or in vitro-generated antibodies (or antigen binding fragments thereof) that bind to 1L-12
(preferably human IL-12), e.g., the antibody disclosed in WO 00/56772; IL-12 receptor inhibitors, e.g.,
antibodies teifitingandiceh 24 ece ptantdadcdahbidifiagihmaterefitheslicil & refieptor; augatibuman [L-12
dies {orantigen finding ragments thereo

receptor. Examc%l?s gf.IL-15 antag nists inctlklljde antibo
. such fec mgu%s are we gcr}gl)wn 1 the ait. .rzg . .
against IL-15°6F it Fed ptor, e.g., Schimeric, humaniz uman or In vitro-generated antibodies to

human IL-18185itdRedepior, H@hﬂ&l@ﬂ@@iﬂgﬁhm{ GNAE IESE%é:BibT&??%G} ﬂ?@ﬁrﬁﬁmﬁm@proteins.
Examples gf lli-18 aniagonisissinaivee antbasies «& b SNRRHC JRANREd: hygan.ar in

vitro-generatéd antibodies (or antigen binding fragments thereof), to human IL-18, soluble fragments of

the IL-18 rddejstbrAard 922 E pitittingaprBtems YRATEREY ESHM HIESOf RusdtagoNisk 10 include

Interleukin-kcauyeHngienzYaa (1655) (TUDiterse Sieldas ot/ Hmlkd 1I2RIAUNISIS) 8068 L-IRA (anikinra,
ICINERETTm, Amgen), siL IRII Immuneﬂﬁana anti-1L-1 receptor antibodies (or antigen binding
fragments {h272bAy iswelhan Mesaiternr HaGhistShéh dd Bk Y RurAFE &8 human or in
vitro-generates antiboties ke tastigan:hingingdragme pis doeseatitai ENh dag: nbummand NFa), 15 such
as (HI:MIRA-%{)n, 2%7, humar%Tl\[Faa tibod %i C(PF1>3-571/CDP-87O/BAY-10-3356 (humanized
anti-TNFa 2fitibody* Sflfgghlﬁ ‘ATacT )?Sc (MBS Gnti-TNFa antibody; REMICADE(r),
Centddpor); anti-TNE@anfibschedragmentsfbogie CRD BT @fnsaitddie fibgfiedis bf Ahmd/DMHeceptors, e.g.,
p55 or p75 r receptors, or gerivati of-&9 R-qG 1) TNF rcceptor-lgG
Fusion proviiiL LB e ro e e o e R AR, e
(LENERCRERMtjiesetherpefesadtexonisie BlyarTaberdonves ity dh2yReciTNCE) 1Ahibiiors (e.g., an
alpha-sulfagy| sydroxamig.add desvative, aeddhygroxyiermamife LAGEfubito AW 3333, -005, or
- 022); and TNF-bp/s-TNFR (soluble TNF binding protein). Preferred INF antagonists are soluble
fragments of the :I*pf‘%@i‘ééeﬁ K s@ipodiss o 78 it pinCTNES rePE ST eleticaitioB thereof, e.g.,
75 kdTNFR-19Ga afehEMRacamEtingRnzyme Ghikddy inkibites «bawther embodiments, the
antibodies described herein may be administered in ogﬁi}gaﬁon_with one oré‘n re of the following:
IL-13 antagonists. B, €15 fyfﬁt?é%élﬁﬁf%”(ﬁﬁi?ﬁ for BTSSR I 2857 12
antagonistgue, ¢athifds ABG- e @n ticin RAB388a1 eadjilkaR fuside pdeteifis;dSeragen)/@iidior antibodies
to IL-2R, €9y, a0t 30 Tac (tmanized apiILiaR, ExpienDesion.Labs), Yet analher gobination
includes antirrl)]'g ids of fiie lrven Z%n,(”7‘e‘1gr'1tag%n|st|c sma moiJeIcu(ies, ARA/SE N i%ll%ory antibodies in
combinatiobinithz maridepletnepaiysBH Avintivices (DECIDES aV8B 2 103be;stond@pieting primatized
anti-Clg4 agtibody: IRFC/SmithKlnebet atherpreleried sopinationsinclide antagenists of the
costimulatory pathway CD80 (B7.1) or CD86 (B7.2), including antibodies, soluble receptors or
antagonistiEoRGENAE; FlETges| meichr deeaieaiiasbranesiidand et Dang-mtasiaatty cytokines,
e.g., 1L-4 (RhAny aphatingy, ptQdakl, 2808 saaambinant dd «2adNAK LR enestngodai13 and
TGF-11, and agonists thereof (e.g., agonist antibodies). 5In other embodiments, one or more
antibodies B??Ffé”iﬁ@@ﬁ??@ﬁleéﬁyﬁgfé%‘formulated with, and/or coadministered with, one or more
anti-inflammatoryidefgs: drasstnobsippiestanisc uismitidoio oisnzaisiaitahiditdigadonlimiting
examr?ges (ﬁthe drlf%s r inhihitors that can be Uﬁe‘gfin combinati ith the acrgtibodées described
herein, incluag?gﬁ? are ﬁ%stll%ﬁe%rfl& One ormore or- rﬁ%angltrélrsglsdgsgr%iyiﬁ a‘f’ﬁm(gfoarﬁl drug(s)
10(NSAIDs)y«eeggdb Uvasterscterd depydrapro xettomelokieantiigipoxicaavimisiofevas, and indomethacin;
SUasa azi: %3%%%8@5&%%&@2%@3995%9@{38199?af kiee supRieslv et mfaramalary drug(s)

(CSAIDs); inhibitors of nucleot thesis, e.g., inhibitors of purine biosynthesis, folate

antagonistSN@pcheat RSP PRU 424 -ef amitid DL fdnaing Odsatmplisn sthyRammind]
benzoyli-L-gitamicacishrandsinbibitars ofrydmidingd7piosynthesis .2 0 o diysiiQorgiate
dehydrogenase (DHODH) inhibitors. Preferred therapeutic agents for use in combination with the

antibctfles 6¢tie TrveHidA REIIELNERIbSBBAMDE; thiidBRNafiierd s/ Serimblfte), and
folate antagooisis A& viiathotiexatgk-Exanmasfead ditj@radiod)ibimos nalogs ane@ksaore of:

corticosteroids (qQral, 20inh _I'% Iso);: injectign); immunasuppr s, €.9., cyclosparin, tacrolimus
(k.500), A mAHNS ey AT oty E A S TSomn e derivatves,
e.g., solubl& napafmytoirs teeikativies .6, ester Mapdueyeintdetivid®ves, e.g., CCI779); agents which
interfere with signaling by proinflammatory cytokines such as TNFa or IL-1 (e.g. IRAK, NIK, IKK, p38

or MAP kinase inhibitors); COX2 inhibitors, e.g., 25celecoxib, rofecoxib, and variants thereof;

phosphodiesterase inhibitors, e.g., R973401
4



(phosphodiesterase Type IV inhibitor); phospholipase inhibitors, e.g., inhibitors of cytosolic
phospholipase 2 (cPLA2) (e.g., trifluoromethyl ketone analogs); inhibitors of vascular endothelial cell
growth factor or growth factor receptor, e.g., VEGF inhibitor and/or VEGFR inhibitor; and inhibitors of
angiogenesis. Preferred therapeutic agents for use in 30combination with the antibodies of the

invention are immpBESHRPYESBRA R e CHRIQRRL HRotBR! AIMUS (PO X E ORINNibitars, e-9-,

sirolirnus (rapamycin) or rapamycin derivatives, e.g., soluble rapamycin derivatives (e.g., ester
rapamycirf 6‘%‘1@&3’3\?@3 é.ﬂl‘?‘é@%ﬂ ?’?@?,S%Rﬁthﬂﬁ%%’r@ﬁé@:, é%}’é’é‘)é/f% é{ﬁ@(\’i&r%@fé’tk?ereof; and
phospholipase iphifditarss egoinbiditeis QfannsoNe-n SR liRasR 2Lk AdhErgh, trifluoromethyl
ketone analogs., . AEgdit_io al examples of therapeutic agents that can be combined with an antibody
of the inverlTBR NG OREEEHBI LR BHArES o IRHESELNAS F 54 R B SHIPFSalazine:
mesalazineteotsalazinepaliioranQinahtilreay eitaroguine AR AL EDLL() npens)|lamifen

aurothiomalate {intramuscul d gral); azathigprine; coichigine; beta-2 Sadrenoreceptor agonists
(salbutamoknt’gr(sﬁ ﬁﬁé%ﬁ%@(&nﬁﬁﬁoﬁénﬁ%gg%? ue%lf) %/Ctk?ﬁgc,h 3%?1%%1[@1)7]3 %%;ugp&ﬁlbeg{)%gg{e;
nedocromil ckétfére dorditomi baingcoxdirdpicmirodmeiohenotetdymoiedirhidehogins, agonists;

antthrombafie. AqeH e RAuplamEN NG A AHRNG O 30

s, N n(#]imit'p L examp s of agents
for treating or preventing arthritic disorders (e.g., 10rheumatoil a%thritisﬁ(r)l %r%ngaactc?ryraér erritis,

rheumatoidiBfthirie SulakrRNéuhehGldraptiritrias tBdrthatsrand lsstriseis tothteppiaith which an

antibogly of s vaittenisaay.neranbinedingida ane-ei more of the following: IL-12 antagonists as
described herein; NSAIDs; CSAIDs; TNFs, e.g., TNFa, antagonists as described herein; nondepleting

antiCD4 antibodieS 5 BRCE ALberarRicved oS pet goindie be s despatiitrgre peiardiRrinflammatory
15cytokinesxengpldlLsrdbeak hict3candTefeed oF aganists {Reweole k-ddendlandidggsptosantagonists
as describe he;@n; ﬁhos%k; diestgrgﬁ? inhibii\j&ors as d_e%cgibed herein; Cox-2 inhibitors as described
herein: ilopfoat FhatRBtPEs A HeARHOIG 8 AHH ThaTRISHGE YRt LY BitgE 8y veemitid (eflunomide:
inhibitor of ptasminogeg activation, wfgsjdnayexamsacicid; C¥iokineNridibifasia §yslemla; prostaglandin
El; azathioprine:; inhihi mnterl iN: 0 converting enzyme : zap570 and/or Ick inhibitor
(inhibi?g; o?%r%ﬁ?ﬁgg%%%%}g g%t%’-%{%%%ﬁ%g% Ii%rﬁi%?t%r of Vascu é%%@ggtﬁgqfa&?&? ér%lf/%%h factor or
vascular erfgottrafiat Eetrdgeiotharactof fecbioraad dusdhibedéieitelanrinhibitorobanyibgenesis as

described heraln aprisesisiaiant iilammaIRRLANGS (2,40 BRAASRAR) 1BUIh:GaByelfse Inhibitors;

IL-11; 1L-13; [L-17 inhibitors; gold; penicillamine; chloroquine; hydroxychloroquine; 25chlorambucil;
cyclophospHarfitlel &t s ot Ay hioHoid i strobe deritithg glstsinie, @bsiaoxins; orally
administeragipepticies prehealingenipahenzarhdigadivaneviokineiag yiatingagents:(GRAs) HP228
and Hﬁ)466 %Hou%Ften Pharmaceuticals, Inc.); ICAM-1 antisense phosphorothioate

oligodeoxyﬁ 180 oaéig'ffgfiga%%z; Isis Pharmaceuticals, Inc.); soluble complement receptor 1 (TP10;

T Cell Sciences, IHbgse38ptednisobenarydteknregly tasaminagisan polysdighate coibegysline
(MINOCIN(D); . anti- IL2R antibodies; marine and botanical lipids, (fj lant seed fatty acids);
g\% it % rqf“:, Jm%eacl C % r}\)resencep ogﬁn-i?alﬁ\?@%ll?éla alhgl%a}gﬁu“ n:

O widys, FOrL ¢ amg e
auranofm; phenylbutazone; meclofenamic acid; flurenamic acid; in

zileuton; mydéphehdliceomil RS 62a18)y; (Horolmislitat06) bsirslidragrirapbimy cirgadmiprilose
(therafectiny; rjipj@%%lg_ri@A%@%xggmmg)ﬁpgp\gaw{{?gﬁn referred combinations include one
. and? : !

or more antibodies of the invention in combination with methotrexate or leflunomide, and in moderate
or severe rheumatithaliHeRi s dsesapird depbsnsotreienefisiaieries aitihpiinorrasiise in
combinatiogyvity anibpdiesQfithe &mﬁﬁﬁq&wetgg%gibﬁm&ﬁp@%,mw% ddiRigptagonists (e.g.,

chimeric, humanized, human or.in vifro-generated antibodies, or antigen binding fragments thereof,
Sitib

that bind to™t e, S BRSNS BF SOPNR'TERR St S XPreptm SO RTsHorR 48 TRIESFeeftor o
derivatives thegehficacg. 275 kaTINPRIIg6a(w el Nidretentos-igadasionnsoittnodtNBRELTM), p55
Id) TNF recgptor-1gG fusion protein, TNE enzyme antagonists, e.g., 10TNFa converting enzyme
(TACE) inn S e B G CP1S LTt e SO0 i A B Y Soents (0.0,
a_nti-.CI!M oﬂlam@imzlzemufb@diéb)dslﬁﬂmﬁmt&mmmsiﬁ@ypmmwm@m@mieﬁu_nomide;
sirolimus (8pAAci: A0danAA0s KASLRP 80w CidifdR=CRI A RN SEdBAIRRIDKOLS NSAIDS: p38

inhibitors, TPL-2, Mk-2 and NFkb inhibitors; RAGE or so P-selectin ofPEGL-1 inhibitors
(e.g., smalliEsmisTE qurstisprotoPep sinirssios wicte gntdedy arnibodie §itbrp e lsegimpnéstrogen receptor

beta generated by redueing the disulfide bridges of an Fyuy, fragment; (iif) an Fp, fragment



(ERB) agonists or ERB-NFkb antagonists. Most preferred additional therapeutic agents that can be
coadministered and/or coformulated with one or more antibodies of the invention include one or more
of: a soluble fragment of a TNF receptor, e.g., p55 or p75 human TNF receptor or derivatives thereof,
e.g., 75 kdINFR-1gG (75 Id) TNF receptor-lgG fusion 20protein, ENBRELTmM); methotrexate,
leflunomideyegérarsirolinne S t:APRMYEIN): Qhahbaner: RS el 8dpaifialt 4 F9ducind\QRlimiting examples
of agents f%r mgaepng or %)reventing multiple sclerosis with which antibodies of the invention can be
combined iHEIUde B FOSwing: interferons, e.g., interferon-alphal a (e.g., AVONEXTm; Biogen) and
interferon-lb (BETAS ER&NImMaIb iedhidmn/BeHexF.Capojmeraht(TonTF, CRAXQNmEM Teva
Pharmaceuti ndustries..Inc.); hyperbaric oxygen: in ous im I in; cladribine; TNF
antagonistl:s,!ltzzayé"scriIa?(gfa1 ﬂlg)rcgfl% ,g}:%ér)?(sz’o%? Cr%i@s%b% ]ﬁﬁg@%&rr&ﬁn tf@#ﬁﬁ%‘ﬁi@%ﬂ%e; azathioprine;
cyclopbospingitmides cystosgoringi-dleldspbriié A pmdathatteatd 7 4/ Ao pysishidies.cad tizanidine.
hachtona, Juiaaonisisdak e bead 1 cmbipaan i Anipsles aldlie 50 nvention incluce

antibodies to or antagonists of other human cytokines or growth factors, for example, TNT, LT, IL-1,
IL-2, IL-6, EL-7, IB8picifioantibedips a6 antii@ligsihabbeys BmlicsperEiafapDes! mmtibodies as

described hereintandhe combines-with a&@eﬂﬁ%géﬁmﬂg%g&ma@&u@%@&fétﬁﬁﬁ:l?&-CD& Ch4,
CD8, CD25, CD28, CD30, CD40, CD45, CD69, CD80, CD86, CD90 or their ligands. The antibodies of

the invention g Adb BéAhbiRa R a g SSSQRh i e aBF LIy ejidbapisfeark 506,
rapamycin afyeephenmaticasaicdiliet pasmits, dNSAIR s Rcexamalrmipuprofen, corticosteroids such

as prednisolone, phosphodiesterase inhibitors, adenosine agonists, antithrombotic agents,
complement inhioNB oSt PG RS N R TR it Sl UG 59 B Bammatory
cytokines asaesdrbggheior lofbicprvivieting wnizysrie intkibhibardd eagexpes40n, antid?7s, PSGL, TACE
inhibitors, T-cell signaling inhibitars syich. as leinase inhibitors, metalloproteinase inhibitors,
sulfasalaziﬁ%lfnélgg%f@ﬁlﬁﬁé ,C%%@}%}"ggég%tuﬁh%% ?glﬁsgi(\ﬁeer{g% %%?/é?ﬁ F’]g cglr?%sr%%vi% é??ﬁ{)ernsi soluble
cytokine re&m@@imw@tv@tw&qn@}@dﬂm@@érﬁi@d%%r@i%ﬁhdﬁneiuhﬁlaﬁﬁmm?mytokines (e.9.
IL-4, 15 10, dLsd3and A iobu B Rleeth OtRmPlas:af m@@%&aﬁ%ﬁas@aﬁi&fomyéyp'e sclerosis

e

with which the antibodies of the invention can be combined include interferon-13, for example, IFNp-la

and IFN13BdeespaRreisatieoricbesrbien dfferemhrsiboty, mlEcsionordidhempodas kes@p40 ligand

and CD80, chrd? G5RGERISkS:cARNONIMILAG QX8R Pep-Qbagerts faiterting.ar preventing
inflammatory bowel diiﬁgs%ﬁ%.g., Crohn's disease, ulcerative colitis) with which an antibody of the

invention cArFBRR R R SRR S B eriG AR PESRIBFS AT (R seecid » Corticosteroids:
cyclosporings/sesixs glatzinke Andinbsalieylated, 16-merasgtapuril e E RIS shatnidazole;
Iipoxy%nagf\gg‘ihibitors; mesalamine; olsalazine; balsalazide; 20antioxidants; thromboxane inhibitors;
IL-1 réceptor an%agonists; anti-IL-1 monoclonal antibodies; anti-IL-6 monoclonal antibodies; growth
factors; elastase iﬁhtﬁﬁM?ﬁ?&hﬁWﬁiﬂaa\Z@M@ﬁmgdﬁM Fpaﬁfa@@ﬁéast;dmd:iesoﬁged herein;
L4, 1L-10.dhsanclor ] G aviinen ahadoNisisNERRLE Bnagonist AN depl 11
glucuronide- or dextran-conjugated prodrugs of prednisolone, dexamethasone or budesonide; ICAM-1
25antisensBpisEdpn ot StiloEt engiyBerlaRYIL SRR A SPO PR JoTsn PHaRR LI ACERSt ME); soluble
complememfrtﬁ@%sgéﬂcﬁf 14 Tieelkgelanaes; JagoiSlon Heleasemesalazing.imeshatiaxate;

antagonists of platelet activating factor (PAF); ciprofloxacin; and lignocaine. .  Nonlimiting examples
of agenits fEP4HLt g o BREVBIEY TR b SRS Wi W HISH R AP T EREAT e DS B! ©4R Be combined
include thetielitning: cNicostesdids;vitaminadandrRaajogathareehs Bl oiadsikalghesoriatane);
methotrexate; c]}/cgfo;gopn?., %EE tEio uanine;r{b\gcutane' h&/tdrea; h drox%/urea; sulfasalazine;
mycopheno%‘ e morent Bza |c§:pra|1né?’f%18}% IMuS, TUMAnc acior eotare: b 8%5!&1 dch as Amevive,
Enbrel,HunsiraydRefptive antel Reiidade sl dstpkismaboafotthée 828k of hetothenapyspandic
PhotochetaIELAR (&.9rPSRiAIAR SpUIRYICCl AOIOISIBRLGRRNITSH1 o (1oRigNTImIlng examples
am spirat g, cC

of agents for treating or preventing in matory airway/respiratory disease (e ronic obstructive

pulmaifary disordércenstnady WitihpippresrhAapotpdiNEOREATION cha bectmittagnelude the
following: betaZragdrenesaRiRLAERIsts{enginsalaiamet1alPLIRLlLLSAN, ievplbigtal {erbutaline,

S5bitolterol); long-acting beta2-adrenoceptor agonists (e.g., salmeteral, foilnoterol, bambuterol);
adrenergic B8RS [ TAH Sied ESRTEPHARE ol Qe dFRRrisfIRd) IipiRFOERGReHédications
(e.g., ipratropiimrestide) CEomginaivns altibbaledbsteraidonang longracingdadnchpdiators (e.g.,
fluticasone/salrl‘?ete.rol Advair irhthe E_Jnitetgl1 States, an }Sle¥etide in the U iteq Kingdom)) or.
budesonidSFSmBIErS| ﬁ%‘:’fccoratﬁ?ﬁ?%te& intertace of the first antibody molecule arereplaced
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10glucocorticoids (e.g., ciclesonide, beclomethasone, budesonide, flunisolide, fluticasone,
mometasone, triamcinolone); leukotriene modifiers (e.g., montelukast, zafirlukast, pranlulcast, and
zileuton); mast cell stabilizers (e.g., cromoglicate (cromolyn), and nedocromil);
antimuscarinics/anticholinergics (e.g., ipratropium, oxitropium, tiotropium); methybcanthines (e.g.,
theophyllingsi@minephylipe:atibisianine s: eI TithienkaoRializvmab) i3muscarinic
antagonists (anticholinergics) (e.g., Ipratropitun, tiotropium); cromanes (e.g., chromoglicate,
nedocromiff? SENtATES 1 G2 K80 S1IRALT St PRAESh LR BRISHS TR CirifibaRtand EEHHtimab and
etanerceptinoleculd Byorel ednipadinentiansaliiiiddyhaftbheinvention can heguskdiia epmbination with
one or more antibogi@directeéj at other tar%e s involved ir,gh[er?ulgtil%ghin}l une.responses, 20e.g.,
transplant feJ62HBR NOATRITAG 2 XARTHIEE B agehts Yor theating or preventing IMMLNE responses with
which an antisodyvafithé indemtiduccamdbeasbonimidadensclude the following antibodies against other cell

surface molecules,:in ' tnot limi | eukin-2.re ra- D1 la (LEA-1), CD54
(ICAM-1), CD4, C%%%i%%%éﬁ% ‘12%%%%%‘%%%%2 L?‘é#%%ﬁ%"?gg-%% a%}géép% %%%%ﬁ{&m(r)) ),
ICOSL, ICOszahidloChpsiBmnaybpiligst. avsianussm Bodieneritingbimibomyaoftndisnemion is used in
combinatiog il 0 Re O HQTE: GeREHALIMIRHNOSURP IBSRIME A0EHSx SHER 33FYSOS RO, AQr FKS506.

In other embodiments, antibodies are used as vaccine adjuvants against autoimrnune disorders,

inflammatoffiis@assc s e eBiRMiHaNRH o PEIIYARt & fo PEEMPre Tt Of thEse dB%ipes of disorders
are Sl&i@blqnf@c;eaﬁ% méemﬂmmmm@m@q»w&%mm@m t&gleﬂ@feg@mb%ﬁ-anti_gens, ie.,
autoantigens, Involved In autoimmunity, e.g., myelin basic protejn; |nflammatqry.self-antigens, e.g.,
ot oa Rt T LA RS R SAAE SR GBI i, e8Mherce pemides
or polypeptidésutlerspidtontgpitteing;iad diellds fidgmeais infampletihe dolidfidadrsaatharides,
proteins, palynudeqiides or olidonusleatides. autoantigens, amviold penide.pratein, ransplant
antlgens, allergens, o Oﬁ’]GI’ acromolecuiar components. n some msf%a ces, more %han one antlgen
is included @mthe thatigdniEeBripositives Bdraxampiargdsirabid sactingbYoedndueratithg responses to

allerggegs inAsysieian N0 NI conainhe adivan SomPiHlon. NS ygnion, include

those containing an allergen or fragment thereof. Examples of such allergens are described in U.S.

Patent No. 838187 v derean e hitsaifistartibtion af matermenibs| rmuthodi e rodeyaioren begsaghich are

hereby incoipgratedRyneisrence intheinertsatissnapgddaclude pollen, insect venoms, animal dander,
fungal spores and drugs (such as genicillin). The vaccines 10interfere with the production of IgE

antibodies, a knowACAeRES s EfrREPRSRA G DR RO SreavarRd ot dsiral i andAAemEeSr preventing
or treating disgaseichnraciepzetdyntibafieid Sepasitiarninia Besteledta Tost vibich eantain the '

adjuvant combinations of this inventiopn, include those cantaining porti of amyloid_peptide protein
prssaiiwdi b e el R
disease. 1§ athecrasenepohttis dewenrtidroinduddithe] adhjvetnd corbictadiomsraéahis invention plus

Af3 peptide o%gé‘]{ég'lﬁi%?@%%ﬁﬁ%% ﬁ%@c‘?ﬁ&i9&%98&2&1%@%%%@&%&%@%%%5?91%8’%&5 thereof

Design and G ation of Other Therapeutics In ac the present invention and based on

the activity 8fleHe bindiodidls corrparsipadadabiEny ehiraetd frsaddremitaalbspeeetd IL-17F,
IL-PA and/qg khgé%%@-rﬁ?fﬂﬂ%f%%%%%ﬁh@E?Hﬁ%&y‘ﬂé@%&kﬁﬁﬁﬁ%@éﬁ%&@ moieties is

facilitated. Such modalities include, without limitation, advanced antibody therapeutics, such as
bispeé’i?ic al#iBdtlies, immunotoxins, and radiolabeled therapeutics, generation of peptide therapeutics,

gene tfllerapies, pazrati%ﬂat_laﬁmg@@@Qggma;ag@gﬂ@@gmr@?ﬁﬁeﬁ%a%m&%ﬂma’gg@@{eguife%ﬂyh For
example, In connectiQn wit specific anti 1S, DISpecCITI tibodies.can be nerated. that comprise
e o ST PR kU B B feherbec Shr aniorPlopor i srdaodiel °0
second molesulbsthatrateednjsigateddogethpery(i Kasuhgtetaitifobyrtihab hadhel haihispecific to
IL-17F, IL-I riL-17A/L-17F : hain,specific 3 d. moleculle, or (iii) a
Single chait Soab ol feabie Aedd P AN ASREPOL FoC IR IR RS0 e AR RS O L
molecifle. uehobisplificiditicodiashndeydyaesnetitiomgTeehnidods heawdimwelr#own for example,
in connectioswit () @04 S68 b HARERREERN MIMBRtMsthoss 4 73:814994band Wright et al.

Crit, Reviews ) ) » . ) _
heterodimers. This method can also be utilized for the production of antibody homodimers.

The “diabody” technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA
90:6444-6448 (1993) has provided an alternative mechanism for making bispecific antibody
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in Immunol. 12125-168 (1992), and in connection with (iii) See e.g., Traunecker et al. Int. J. Cancer
(Suppl.) 7:51-52 (1992). In connection with immunotoxins, antibodies can be modified to act as
immunotoxins utilizing techniques that are well known in the art. See e.g., Vitetta Immunol 5Today
14:252 (1993). See also U.S. Patent No. 5,194,594. In connection with the preparation of radiolabeled
antlbodles,ﬁ@&mgdﬁmgﬁﬁﬁ@%grﬁ@rﬂs@hsge%yrmﬂwm@e@@&%%vgé%%@&%ﬁ% that are well

known in the art. See e.g,, Junghans et al. in Cancer Chemotherapy and Biotherapy 655-686 (2d
edition, ChAfIt AR YEiRbYe EeRAR bbb e RSB IYIsPoswerhiss oy PRERIMNIE 481,581,
4,735,210, 3 Qdnidrs dOHd 0hRARARE 8560015, 08y dadWd &6079 0P RastpkIngRUNOtoXINS
and radiolapele molecultswould e Iiketl tq kill %e#Ls §x§’%‘e}ﬁ§si IL-17F, IL-17A %nd/or IL-17A/IL-17F.
In connectieH STt P GEHE ST TRETEB Ui B i €L S S RIRE Tifoeien SREE e tural
informationfretaitettto Hntigth-HindinA aiesl/oxdbtikr Adidte}y Foamth intiliadies fiberslimdsuch as the
antibodies invention or sereening of tide libraries, therapeutic 15 peptides.can be generated
that are e e A T B B B e U e
therapeuticglis! diseugsd dl i coriiddfBRwith Houghten et al. Biotechniques 13:412-421 (1992),
Houghten PNAS WA &23131:54512 (a8 Earéaum@'cﬁiwﬁgméav%%éé@gbgr??%ﬁgé%?@@, Blake and
ele

Litzi-Davis BioConjugate Chem. 3:510- 513 (1992). Immunotoxins and radiola olecules can

also be prepiferfigsdnba worsistal Hitiser JidreBHRRH6R: (it P-btidic moieties as discussed above
in conpection witlERaHBRE|es s sEENIRGh RSt hinkinG 1o HiARREN k! A/Lad Gadaplecule (or a

form, such 3{%%@ lice var'lan%or alternate form) is functipnally active in a diseas%‘rgéoc_ess, it will also
be possible’tt' HYEhE SHUPAREER ALRSHR '[ééb‘fi%?ﬂ?@ret%“ﬂ%ﬂ&ﬂyeﬁﬁ\?@ﬂf FRCAfgues. Such
modalities efandennititivgthbatimodidetiogdhedonatordivith kiffath v 2beddios tighdMiL-17F. In
connection_therewith th tibodies,of the present invention facilitat sign.a e nctional
assays relaté ﬁ%i\ée\)érgfloa. %@8@9% and & é&éj%:rc %tﬁiéglr?sf) cﬂ%#ﬁﬁe@#c% @%’ls@ﬁéiar?é%etail in
Internationak Patecipip ficatisn (Ro R\ Guok 2 $44R1 (Déxigh BoREEDgBsfdrigeRERNERHGY are well
known.cHo ' rti : [ r ' niguas. involving intrabodies could
Prove s be AU At e R A P e o6 601
(1994) and RrastiéoiiindThesnsisa e1uisl (29075t Givierst desitriotdlsovbithstipresions related to

gene therae%ﬁmﬁ@e@i%@%ﬁﬂﬂ&&l@rﬁ@@&@%h%ﬁlf%@h%ﬂkﬁgt% DQs WY QR (RSES7- _
Knowledge gleaned from the structure of the IL-17F, IL-17A and/or IL-17A/IL-17F molecule and its

interactiond WAhAHEIHS [RERER A BAISHEde SRRt e phes i TIVBRH OF T 4uBIPA4498 antibodies of
the inventiorg aad otbers taphensdilinashie satinnaly esign-additianatiheraprutisanedalities. In this
regard,.rational dr. esign techniques such as X-ray crystallography, computer-aided (or assisted)
molegjqar r%%d%’ﬁtr%&(%@_{’gl\gﬁ ,ng%%fi five or qualitative structure-activity relationship (QSAR), and
similar technologiBst&canripezatdizedhta facus dso g discovesyeifafshRatenaidesigm allows prediction

of protein iG.Stru whi interact with the molecule or cific forms thereof which
can be usglctiI %%%ﬂg%? r%ct{(g)g)%?gﬁggCag%/él%%c)?fl:éyﬁglg&?ﬁﬁ Aan aoar ‘ESUD?L%KS/] Lgicﬁl Such structures
can be syn#uéSpdies bheenioay e rpbessatbhedsiblo dicadisyaramss R aplis dashwrateleen reviewed
in Capsey etal.(GenegcalivEnainesribktiman %hﬁ@eﬁaﬁ%}ﬁ%mgd&é§&%?§zgwes& NY (1988)).

Further, combinatarial libraries can be designed and synthesized and used in screening programs,

such a8 high PR3N BrO8A Ty ERORESBersisfing welRtdshatiBs AvEheiipssasviges methods (also
referred to pefriR®ES: sFreRHkastAYGX Bl RIGeREn oA ¢ialels - eindandidatr or test
compounds or entso§e., ,éﬁgptides, %eFtidom'metics, smal] molecules or other drugs) that modulate,
block, inhitE PEAUES PR 26-PIS Ut 8 S5 B BRI TS RRFOBRIAFGGRAB L -17, IL-17A
and/or the HisiFidkxtEingompiexiotiheifinnakearédepter, londaiisaid-obfasiabinpauads or agents
that modulate, block, inhibit, reduce, antagonize, neutralize or otherwise interfere with the 20 signaling
function of?%g}bf N gﬁ%?gﬁ t’}%q@%%%ﬁa gilx—iecﬁcl) Hﬂgf&?ﬁ@% %1% vide ger%n%%%sgds of identifying
pompé&ndgﬁgg@ﬁgﬂté@ﬂ@a&xﬂﬁgyé&&é&%@&@ WﬁﬁéLE&%ﬂ?,. IL-17A and/or IL-17A/IL-17F signaling. The
invention also '”d{‘t‘%%tfe%i@ﬁ?&ﬂ?@%'%’&‘i@e:ﬁéBﬁﬁ'ﬁoéﬂcﬁ%ﬂ%&%ﬂ%ﬁ&%‘%@?&%@%ﬁé&op‘ one

embodiment, the invention provides assays for screening candidate or tes
function, so as to enhance, e.g., the effectiveness of the antibody in treating diseases and

disorders associated with IL-17F, IL-17A and/or IL-17A/IL-17F complex signaling. For

example, cysteine residue(s) can be introduced into the Fe region, thereby allowing
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25compounds which modulate the signaling function of IL-17, IL-17A and/or IL-17A/IL-17F. The test
compounds of the invention can be obtained using any of the numerous approaches in combinatorial
library methods known in the art, including: biological libraries; spatially addressable parallel solid
phase or solution phase libraries; synthetic library methods requiring deconvolution; the "one-bead
one-compowngzHibnanyumEihesidaehsyih elit:3Qlibiary methess dising-atiiiba¢hramatography
selection. The biolqgical library approach is.limited to tide lipraries, while the other four approaches
are applica%?&et%ltp% ffbaB?"ﬁc}H%b@%%8“8@53%“&}0&"&%551%{01‘8 e MEEES of compounds. (See, e.g.,
Lam, 1997 cémticancemiddiged esiphlidy 146 intibodAdgraalibmelehlde t astuskihes@a(is meant to
refertoac ition that-has a,malecular weight, of than about and mosj preferably less
than about%%%eslréréﬁtnawg’léhc%@s}%%gﬁ ti);zéerlz]}éei r% ulélgigk(g%?&gng%?ggséﬁi%%%ﬁr%e%%eptidomimetics,
carboh§drat@s31gsidis (6P Biher dreranic dy ino rgdibieds ole dules glribmad ebabhehdmidal mpitor Sbiological
mixtures, steh & (g} IRRCtGriah ol ARl RHIACI- R KDANL AR Al ANd BT A AgRened with

any of the assays of the invention. Examples of methods for the synthesis of molecular libraries can be

found in théta, fortelanspldmedisviat, StdP-1803 HBPdke. Natl, Acad. Sci. U.S.A. 90: 6909; Erb, et al.,

1994. Proc. Natl. AgaghySeiok) dhid'p Skids kA 2R Hekermanis ebabr1994nkMesi,Chem. 37: 102678;
Cho, et al., 1993. Science 261: 1303; Cane!l, et al., 1994. Angew. Chem. Int. Ed. Engl. 33: 2059;
Carell, et aPPHYEA ARG CHENRERT B BYGHI0OSE: S0 FoMPERicHI e VeIe8H o Med. Chem. 37:
1233.10 Likacesies, digainpaunds mayberpiesenteginsoiiiomn{fes egdiddotghien k992,
Biotechniques 13: 412-421), or on beads (see Lam, 1991. Nature 354: 82-84), on chips (see 15Fodor,
1993. Natufe %64 BEE 6), bacteria (see U.S. Patent No. 5,223,409), spores (see U.S. Patent
5,233,409), plasniidgytseec@lilaaivalipie9 2nfPrognitath thaadf Bei.caiS 89:d1i86mdk869) or on phage

(see Scott ith, 1990. Sci 49:; -390: Devlin,.1990. Science 249: 404-406; Cwirla, et al.,
000, Proc i Aen et @%ﬁﬁ?@%ag%\%g%ﬁ%{q%tgi%? i S Get B na U s,
Patent No. Bsp8Raoney. azoiaiese)efisbodigiest, ehaantlichwa.copdpeoumd ishirtrodpleesktoian
antibogy-artiggncORIRIE S BRshdeterminineoNhRther 16 CANAINRIS SOMRAKNE ASTeisiNg
antibody--antigen complex, wherein a disruption of this complex indicates that the qandldate
compound InfBerIREt ISy ARG R REEBOEF T, fIo% A% Rerer R Tining ininhitifer. complex. For
example, theiaptibadibismonesingdiantikedy564 2c0dabeb hansk thp antigerds A kz1ik; 025 or the
antibody is mgnoclgnal agtitv)f%?%d'?lt an%é?e-anti en.is IL-| 7F% IL-17A/IL-17F. Alternatively, the
monoclonal %‘&?&‘ﬁ%%‘bﬁ a3 hERrogisuonRirpdiogonysatedsntibodics. JETPE811 3881,
15E6, 30D 1Bk TSBGFK], ot BQF M2 Ardri Bee antigen is the IL-17F, IL-17A or the IL-17A/IL-17F

complex. In another e i t,.t -17 -17F complex is provided and expased to at 30least
one ngij(tralizing rﬁéﬁﬁ%%%%ﬁgﬁ%b%%%é h%Flr?"lﬁa/éi%lﬁjfgfégnd%eﬁ%gg%gln#%c{r%tfﬁsén 30‘%%?%%(?% detected, and one
or more cah@:ﬁmmpﬁ@iﬁwwéﬁgﬁgﬁﬁlﬁt@@b@ﬁé“wﬁpimdﬁ-ﬂ?ézanﬁbb@ihi@ﬁmmgmwlex is _
disrupted follewing intradictian @tihe QRaBLNaS cARKIARE AOMRRNNdS Hhe sandidate compounds is

useful to teat disorders associated with IL-17F, IL-17A and or IL-17A/1L-17F signaling. In another
embodimerCiREBHH &kt 5E fcih{Rithas Hsyrsiiaddrytstpesslithalcrtstbat neutralizing
monoclonakantikeryy 9 mationietan Ao dianiignh gomplexisdatarteteanchanrg or more
candidate cqmd%ounds are introduced to ;35 (I:qonéplex. If the antigo%?n%i%en complex is disrupted
following intPSULRARSHIBY GRS SRt & SR RiasRe LB, SR 87 MI4RS Lompounds is useful
to treat disatilexs; asseciaiek ayiibind 2[6-diisbéfarne)omid B Al Thosignadingounds Retgrmining the

ability of the test 0 interfere withor disrupt the .antibody-antigen camplex can be
accompIishaésd?’Pdg%glﬁﬁ?ég'gﬁlgg%ﬁ%%%?%% %%nﬁ%%&r]{l %i*ﬁ%xr%og%‘?sno%%qge T&RZYyinatic label such
that bindinglefdtiestest \Cietipeturid fritthe dnti§eh GPBlogichiiy-abtistelsdrtion thereof can be

determined;b i : aled. 607 j 3 18 i bpunds can be
labeled witr% %62%%{% Sli}g'h&gg%%r%?-ﬁ%th’elr o?i%#amcfélryi/got?i%%{?Sgi%g%ﬁég?ﬁgﬁsﬁ%@d%%ﬁed by direct

countitfly of PETPESSRIAtGR Bpeadifa rendrR et ahEdEsshaandayo therpBhogBuhdizscan be
enzymaticattycjabelag gyith, for example, horseradish peroxidase, alkaline phosphatase, or

Those of ordinary skill in the art will recognize that a large variety of possible
moieties can be coupled to the resultant antibodies of the invention. (See, for example,

"Conjugate Vaccines", Contributions to Microbiology and Immunology, J. M. Cruse and R.
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15luciferase, and the enzymatic label detected by determination of conversion of an appropriate
substrate to product. In one embodiment, the assay comprises contacting an antibody-antigen
complex with a test compound, and determining the ability of the test compound to interact with the
antigen or otherwise disrupt the existing antibody-antigen complex. In this embodiment, 20determining
the ability of the.estepaRoURddoPRIGract Wi e 113996 RealE s AIsHPL g RAtIROdY-antigen
complex comprises determining the ability of the test compound to preferentially bind to the antigen or
a biologicafycaBRra bR REFEBT A tompared to the antibody. In another embodiment, the assay
comprises contactipgpnanibodyapligenr2acsnapleswithaa feskampewnd sad detarsnining the ability
of the test corgé)(t)gmd tq modulate the antibg%attigen comglex. etermining the ability of the test
compound BPrBHETAR e ZhtiBSH5RYGE rﬂrp\)’le R e?&lﬁﬁ‘bﬁ%ﬁ?&&f‘ﬁ?ﬁ@?&%ﬁe, by
determéning thelalbility ofitheladtigenyteHiumictd mechiedact Wihitheanrtipedisntbthéipresanite of the test
compound., Thase skilled in the_art will. recognize that, in,any.of the screening methods 30disclosed
nerei, the R o B e ALKy B0 12, 2008, 164,
31A3, 4B11033F42 ca PP b8BT, FeMac8Bikdiassm k5EBi3eDitBr BESEKoue38Hdn2A, each of

which modyates o AUe SR B e S A HRIR AT BNy XOKDR. DRSOy The screeing

methods disclosed herein may be performed as a cell-based assay or as a cell-free’assay. The
cell-free asBijseBt RS @O HBTESIEHABTE Yoelide senyplén s poren polgalesntrel 18 hT AHL-17F,

and fragmepigyhareel MR ihan aneLeladinaniedmarbe-dasirblede dmmeRilize either the

antibody 5or thef, antigen to facilitate separation of complexed from uncomplexed forms of one or both

P Xe!
following inEBHURESF Y iRACARMRERESARIR FUTRAU S fish 43 fBoseshidediEniiidmation of the
assay. Obsemdtinm & therantibody-antigetuconiirxdes thedresenceadhabsencgala candidate

compound, can.be omplished in.a essel suitable .for taining the reactants. Examples of such
vessels incé Y ?gﬁ Sé?%}g%elé,nf)étsl F%ba(/aeg?%enbg TOlf trlc‘)f?c%f#ﬁﬁ%%(ﬁfo%%?ﬁ?? 8E8°E%ﬁ§diment, a
fusion proteigesarkbenprovitedrthat, azitlsradomeipl that Ao wsenemnbathoopiing preteingSte be bound
to a matrix. : -gNti sian. ] -anti fusi roteins can be
daorb o e e e

derivatized Reicrotitér pidtes) antitaie and N iéetalsirdd Svignehd 1850881698Whd, and the mixture is
15incubated undep.canditions £oRAULNE:IR SAMRIaK dRIRAtIOR (o182 RPXSRIgICAL GRRdRIoNS for salt

and pH). Following incubation, the beads or micratiter plate well$ are washed to remove any unbound

component& thetrbBrinobfizad i tRE% dsecabinedns A i datdsmidabamal-Hivectly or
indirectly. Alieraativelyidiiecompieses 80, hedlisseeiated S1omm, The, matiniandsthe level of

antibady-antigen complex formation can, be, 20determined usi tandard techniques. = Other
ool RSP RFSEASTRY BrOF 5 THAEHCES CAT G BB e S LD SR o the
invention. Horkexdtapie;ieitherdierahiiticoly itelyd30D]|EDQID8hIEXN B AR BARLHLZBAR) 15B7,
4H11, 4B11, 8B11, 38B1,.15 D1 6FK or. 2A) oy the antigen (g.9. IL;17F, IL-17A
or L1 T B S el L B AR i
Biotinylatedrtftibédlior ahtge Prtie Sliers. dam.Kep Eparsd irom BRI (NKSINidydfdRytBuccinimide)

using techrgs%a xwﬁi&%%mmd@pgm@x%fo@c@@%m@ﬁ%&itcﬁi#ﬁ%s@tﬁmm%%fofd, lll.), and

immobilized in the wells of streptavidin-coated 96 well plates (Pierce Chemical). Alternatively, other

antibotfies rRBvE iR e RIAHABCRIA o AR RddPinteresiaptmidmids 30ad Hot mte fémwith the

formation oftthe antibedy-aptigensamexted NaiestesaniRedesivatizedipthecngls of the plate, and
unbound an ibo%%igrﬁntigen tragg%ed in.the wells by antibody conjugation. Methods for detecting such

complexes SATARANON 5 THERE d above for the GST-immobilized complexes, include
immunodetection ThediniaiexkscrisiniDabuch @ifremanthediesy dactivewititbet antibody, arantigen.

leading to conjugates with differing physio-chemical properties. For example, sulfo-NHS
30  esters of alkyl carboxylates are more stable than sulfo-NHS esters of aromatic carboxylates,
NHS-ester containing linkers are less soluble than sulfo-NHS esters. Further, the linker
SMPT contains a sterically hindered disulfide bond, and can form conjugates with increased
stability, Disulfide linkages, are in general, less stable than other linkages because the

disulfide linkage 18 cleaved in vitro, resulting in less conjugate available. Sulfo-NHS, in
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The invention further pertains to novel agents identified by any of the aforementioned screening
assays and uses thereof for treatments as described herein. Diapnostic and Prophylactic Formulations
The hulL-17A/F MAbs of the invention are used in diagnostic and prophylactic 5formulations. In one
embodiment, an IL-17F, IL-17A and/or IL-17A/IL-17F antagonist, such as a hulL-17A/F MAb of the
invention, is.admipisteredienBateniainal are abisk A ARNRIRRIINANG SR Esabthe Alagmentioned

autoimmune or_inflammatory diseases, such as for example, without limitation, rheumatoid arthritis,
Crohn's disaéa“s@?b%ﬁaéﬁéﬂﬁ%m@@a%w@ é%%fﬂ‘ﬁ’&ii%%?%ﬁ%‘fr?lafgéﬁ%g?%ma,
angiogenesisdaslgsaames thdchbpditiend scupbrgansstiredispesition to one or more of the
aforementioned @oimﬂ% e, igﬂagnm%g)rr%.and cefll gjro%iferat'otr] isorders can be deteimined using
genotypic, seroloasﬂi SO DR ERTCA mATRETS ™™ *5(h EnOtREY R diment of the'ifVention, an IL-17F,
IL-17 Asandidpdkeiizddintifmgnbagatiisidsachpasp ardlity-ii2A6daatibodynishadmjsistessd to human
individuals 9&9&%‘3?&9 é5s%’<¥i'£h§ai?l'ﬂ%%%! fadicatio .%%ﬁ%é%{engVét&@r@@%% ) 593%%@%@@5%@”“0““
autoimmuneé of inf amm%tory iséases such as rheumatoid arthritis, Crolm's dis€ase, psoriasis,

multiple sci¥edisiéasidrGsic ObALrUGHIE DI EnamddisEale; Bisthha? afgiogenbsigtand cancer. Upon
diagnosis, @i, Wsehfdfhnlei AR Akithd M inde e AN RAQNISEH $H6MpaR & RyLs biASEeantibody is

administered to mitigate or reverse the effects of the clinical indication 20associated with rheumatoid

arthritis, Crohn's did@isster yssaHEi P aseiti 6 e s el foPYCisSrEiea v 6 AYBReR s ease, asthma,
A e R e e 17

-17A and/or IL-17A/IL-17F in patient samples and accordingly are useful as diagnostics. For
eramplo, 11T HAF RO TB OO B R R O EAre ke b O 6 5 2Ll OIS, 1o detect
25IL-17F, |EikZAofideiacdlpdieAitt b ifcleViissimapatiznicassipd. dismbenneariagdienantt a

huIL-l?A/FtﬁntibiQéj dgémﬁ invention is i mobilgzed ona sglj[d } of a microtiter
I

lon | uq ortﬁ? ) tgew IE

late). The Teambitvgt B prsenCiaiol Gk coniichizd 1o cliptornedus desciart
IL-17A/IL-1¥FRrtiratirabyd bBiglrdSemt.ir? 87t S¥i0s2HR 11O 8Py ok to o fabstimge thieinpaopitized antibody with a
patientsample i, SOUA0SUARAY i 43351390 URAIEKH 215108 RUgRlUch as milk protein or

albumin to rption of the analy ubsequently the wells are treated with a

test sample suspetted] F appredifitsg this %ﬁiﬁ@éﬁ%%ﬂﬁ%@@@@%%@ﬁ?ﬁiﬁﬁ@%@@@ﬁ@&@amount of the

antigen. SUgR & SaMMI&JH 18 -SinfnSEHY @ﬁﬁ‘ﬁiﬁaﬁ&@aﬁi@k@]&@iﬁﬁﬁ%‘?%@%&%@Qg/éﬁﬂ; lgyels of
circulating antigen considered to be diagnostic of a pathology. After rinsing away the test sample or

standard, tHE° BIRIRIBISEATS frRTidativnhia RONUITIBRIIGEy Hsts dtedhbnBetet e labeled
second antiliedyssenvas:as of sgiegingavtibedyodheievelnindetettahiedals) isowaasued, Sand the
concentration of IL-17F, IL-17A and/ot IL-17AJIL-17F antigen.in the test sample i determined by
o o B e AT R R
based on tieéoresults BistainRuSHE thedrtitul HTAThamtibdtesRiftheSoyuemtiothiream ifhdteo diagnostic
assay, it is passible to adi . injcal indicati [ with isc ja, an
autoimmun%@?r%%r%ﬁ%%%%l@éﬁ%ﬁ% iﬁoﬂ%éjé%?%ggoﬁ%%ﬂé% %ggs%%gf‘eeéé?sﬂ%o’fhrﬁe IL-17F, IL-17A

and/or IL- | lipali¢ationic entigenicemagivanvarsdaseushmpleawbiobiddal SR Aakenuidas.subjects
diagnosed Qﬁh%egs%y@txg%ﬁ Slegesinihepoarassien of Hie.disrass, andighal varoysxpoints in the

therapeutic treatment of the disease. Using a population of samples that provides statistically

signifieant reTEcRash @l vt SOOM by e aankd s 8RS AREigitbns of the antigen
that may bessensiderphahasacieratic. oheaeh Blagredsodesisinaled may be appropriate in

-treatments and therapies in accordance with the present invention, provided that the active

ingredient in the formulation is not inactivated by the formulation and the formulation is
physioiogically compatible and tolerable with the route of administration. See also Baldrick
30  P."Pharmaceutical excipient development: the need for preclinical guidance." Regul.
Toxicol Pharmacol. 32(2):210-8 (2000), Wang W. "Lyophilization and development of
sold protein pharmaceuticals.” Int. J. Pharm. 203(1-2):1-60 (2000}, Charman WN "Lipids,
lipophilic drugs, and oral drug delivery-some emerging concepts.” J Pharm Sci.89(8):967-

78 (2600), Powell et al. "Compendium of excipients for parenteral formulations” PDA J
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All publications and patent documents cited herein are incorporated herein by reference as if each
such publication or document was specifically and individually indicated to be incorporated herein by
reference. Citation of publications and patent 20documents is not intended as an admission that any is
pertinent prior art, nor does it constitute any admission as to the contents or date of the same. The

invention haying gemrbesnideserbed by way piwiiten.descrption thaaeiebsiilhinthsae wil
recognize that the invention can be practiced in a variety of embodiments and that the foregoing

description’8H L BB RIS SRR REE S FIRUSTRQTEh A RERBE RIS GRS claims that
25follow, EXAMPisEse ExBddidat LifGltadielo BkpiassioandiRiification efchumanilL-17F, rat ILF.
omomolaus IL-17F IL-17A Clonin The cDNAs encoding the mature human IL-17F (AF384857,
o P E SE R AT o 3 LT B S AR D oS o B o
XP_0031 1065t 7paid bekB,) Sunch egnamell gsnitrlly/Aidepicadooséegrencepn®@ 1106361, aa
20-155) were amplified by PCR and, cloned in PCRATOPQ vector, (Invitrogen) .Upop anaother PCR
con. 5 s e B e R A T R e .
terminus oflthé7eyibkiE etuirlips st aeryectTHeberepaginrseinerastirericsedhoidetedimgsequence

and sub-clopgd in 2 .PJV}‘ﬁﬁH&{‘EABQn%%ﬁﬁ%E&ﬁ%&“& &ﬁép@%ieg@%pﬁ@f;ﬁ%ﬂ%@ human IL-17F
and rat IL-17F from baculovirus-infected cells |s-t%g£ed hulL-17F or rat IL-17F preceded by the

GP67 leaddissauBiibeorist yNSmaamedefsT SMUSR iy DPRERAA RESIEA 98EQ ID NO: 114)

were sgb-cloRad iais aeamuRyirns ek aTche GihP kAST BAG AU IRVHIeasn o Aftef bisansfection
into Sf9 cells, recombinant virus Wag Isolated and, amplified. For protein rﬁroduction, i5 cells or SF9

cells were i RHERH BRI ALS SFHRC RSP AL SR SUPRIRGE LA was cleared
by centrifugativad filiese ghasgheandentra@dnabtit 1QttinesignShnioflanoblideh2Qer{Saderius -

Hydrosart cut (B, After adjystmen H tq 7.0 gnd another cepfrifugation step, the
concentratg%'%?c%%g#f \?v?a%so §1 Saﬂfﬁjﬂ%ﬁlﬁ%ﬁ&a?é)p%%rgéﬁlr%%a6?111@1-{éel'ig %Eﬁepé'rﬁg&/ columns
(Qiagen) orbitiap < heldtingr Hdotamiils {6 Ederdtht thelachetrpegl, With WiPwiioms. IL-17F containing

fractions W%%%&%%% lié}%g%?g't?ﬁ-%%‘?ﬁ%ﬁ SRk FRAINGR Ghas ﬁa‘%‘é%ﬁléke'ltﬂ and rat

IL-17F from bz ' d cells were essentially free of contaminants after on purification step,
and appearetisréabinda anthe d gt enfidecinlees. 200sb i BdihGT sTed eRsnfORRPATERS:-by non-reducing

SDS-PAGE, Ihaibiglogical-actvtnefihs witiriaggeds REAIQvirgs1EXprassee7RumaRdL-17F was
comparable to the activity of commercial cytokines (E.Coli expressed hulL-17F, Peprotech EC or R&D

Systems). EXrEeEgRIRYBtRIARA IR man IL-17F and rat IL-17F firom CHOK1SV cells hulL-17F
or rat IL-1 7F codimgssegyencespiasedaddy ihe @D 3I6-lgadenseauenta /P51 7F signaling

(MPLEJLEPLLWAGALAMD; SEQ ID NO:, 115), plus, a His tag, and an AviT éAVidit , Denver CO)
were Blhcot EIIUEPHR TS ASFNE RCTRF ARG htes B rELion VRGP RERPRS. 1L 177 was
expressed fimied toichetromioichiRMAticoGtainin gliaceialistensal, ribdsplne:eniss siteoiRES) and the GFP
coding sequgt %t‘%‘éﬁfﬁxﬁgﬁé’”ddfs,'g%g,rhnﬁ?.‘&‘tx{?%'?]}‘hﬁe‘{c ﬁg’f ?ﬁﬂtﬁﬁsa&%?e%i’&@%%eéxmhe.tasfc (GS)
gene, essential for the survival o transfected cells in selection medium containing methionine

sulphoximieufd 8)X)¢ Sralskeirtadsietdtaprsonietdigen ezl ibe GHOKI BYeas (v propetty of Lonza
Biologics. Aftef fqurpeskaaf BUlUE 10N pIesanss &f &‘ﬁtﬁ high-2RLessing Q%Qg;w ere identified,
-17F. e

expanded and used for the production of human or rat IL . CHOKISV - expressed human IL-17F
and raddL- 1@@%@%%@%@@5&; fYstic gﬁfﬁw patients (see McAllister et al., Jlmmunol. 175: 404-

412 (2005)), and in the colon of patients suffering from inflammatory bowel disease (see
Seiderer et al., Inflamm. Bowel Dis. Dec. 18 2007, Epub. ahead of print). IL-17A/IL-17F
has been shown to play a role in the recruitment of airway neutrophilia, suggesting a role in
the pathogenesis of respiratory discase (see Liang et al., J. Immunol 179(11): 7791-9

30 (2007)). |

IL-17F and IL-17A have also been shown to be upregulated by IL-21 signaling,

suggesting that the pro-inflammatory effects associated with IL-21 signaling are mediated
by IL-17F, IL-17A and or IL-17F/IL17A (Weli et al., ] Biol Chem. 282(48):34605-10

(2007)). As such, the antibodies of the mvention are also useful for diagnosing, prognosing,
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chromatography. They were essentially free of contaminants and appeared as disulfide- 5linked
homodimers on non-reducing SDS-PAGE gels. The biological activity of the His+Avi-tagged,
CHO-expressed human IL-17F was significantly decreased as compared to the activity of the
commercial hulL-17F, probably due to the presence of a bulky, double tag at the N-terminus.

Expressiongagpeniigadion:Rkaimasoider! dkeaed kddimans onlb: LigdifromRRaAkoallsdOHis-tagged

hulL-17A/F, cnlL-17F, or cnlL-17A coding sequences were fused to the Gaussija princeps luciferase
leader seqBHES (A ROETBE PR INRBUNGAERIFIRE Sbritrd) BYHBEEOPLPBHR S5 he episomal
expressionrecton@ A tkhepyfokingieodbngaaeguerassvas followed by a viral internal ribosome
entry site (IRES) and a second cistron.(GFP). The pEAKS vector contains,the puromycin resistance
gene, the EBV nu%ec){'naar %Iﬁﬁé”%sr? %&?ECEW&'IT 31%? ?Héreoirl do%l (i}ﬁc%?srlél ﬁ:% 'g%&é@r&%& and oriP are
necessary fofltherpropafatiorpafahemndAiSiventpaas efitscmalDNAvithdbinfiancdellsangpihe
generation of.stable t qsf ctans, St %{ ha fg ecpl (%gi@l- re lgal,i ed after /-10.days of culture in
the presengéﬂ(% 1511tl‘]?gl]igrf{:ﬁl_ %%’rpll?r{(])r%%%ﬁbe T % jbp%atj%ns pggu%o%&ci%%n%ﬁstgn% cgelﬁg were expanded
and used faedytokis prodnbtiorm. 2oPEmktiony sedeted. sirtiothynNeR1dssine phoaatmgraphy were

>95% pureandere lpuad RIgHominanty e e abdisulide lnkeramerinaipas demonstrated

by non-reducing SDS-PAGE. The biological acti.\;{i%/ of the His-ta gedfz PEAK-expressed human IL-17F
was similarts iRea it 8ehearathes P rOiomiTeo mmetens sutirce<orssampe.Romiptlinizations
25Fullyphurpain, menasionalacibories svere@enamisedsingiransgeniciskamseignice in which
mouse antibody gene expressjon was suppressed and replaced with human antibody gene
expression?“ﬁg"r‘é% Sﬁ?glg}et’ré’}%érérﬂﬂ?l 'rggv\ffeﬁgsﬁQ drretite, Wy gt king ﬂ%‘ﬂ%?(Medarex,
Princeton Ngnptoms s2gHdy| TTor emempts, abdrosshtedihediuede 4t Wbhbiviousejandpifinnis TC Mouse
(Kirin 30Pharma Campany, an KM (FCyRfib-KO) mouse, a strajn derived from KMTm mouse,
in which thgcég%ga@é%r%@%cfﬁ(ﬁgaeﬁ))r?aﬂzig?ﬁ |ai‘t(é)/}r{§/r eegsan"?}ﬁ?f 5%5851“2?@? ‘é%e%een inactivated. Mice
were immupizsdrestie) itk e meakiksd. ZRuerl b othgnanshmmies TRlandrasdts ©17Ehdesoris of

antigepsweig Used. ign IMmEZAlIoNs Y @%&@H@%@&%ﬁg‘y& ke ioronoaled fa kgyhole Limpet

Hemocyanin (IC_LH). Immunization strategies followed standard protocols from the literatire. Sera of

immunized daeran drererssr el Petrddit Iy BE GA SorstrE rddencersithemian 1gG directed

against huffyddmmiat A bich? En@Rdnhiut-dréa (epiekech EC cat No 10200-17). Most of the animals
developed high-titer responses to human IL-17F. When both rat IL-17F and hulL-17F were used for

immunizations, mostERN SRS FEVE PR hRIifeT ROSESHLRS 'y BB Rt e HHgrtantly, a
significant psape aasef keblisinesandv MitEGyRillb- )k mice Ampvani zédvjthibathysk-17F and rat
IL-17F, developed cross-reactive responses to huff-17A. Cross-reagtive responses were sporadically
obser\%gd ir?’ T@lﬁ%ﬁéﬁéﬁ%ﬁ&%ﬁ&%ﬁ}gﬁg O(glca(re} |'r%"11ffgnt6r Fel With' F?ba}/ﬂ? alsnt%aeseghly antigen (i.e.,
without rat nt@7éE}s Gahtrbeyitocthaikbamd KidetF ChR attbulO}qnice), tel bvelinmigerelidvidt develop
cross-reactive fiter - icr i HN izatl of MPLE 3:
Generation%%éé%?%?r# gs%lz%zéukslléo%igﬁ %ﬁ‘ﬁ%@%ﬂﬁ%ﬁg évé#ﬁ%gég eI(\;C/I(?yhegl E}r%lg %%%%E%QTO obtain

hybridomasilpogtitesd, dnduirmale pardisbaicadsnivmisreiiraiaiode yidalicisdaloanéorgenialmph nodes
were removgfram; the.niggand; digesied with edligasnassanf ONASRLRIRgeaeligsuspension of

lymph node cells was mixed at 1:1 ratio with SP2/0 myeloma cells and suspended in Cytofusion Low
Cond @étivit?‘]\%é%l Rﬁﬁn(@pgg@@m@nubody fragment of the invention may be, by way of nonlimiting

example, from about 0.1 mg/kg body weight to about 50 mg/kg body weight. Common
dosing frequencies may range, for example, from twice daily to once a week.
Efficaciousness of treatment is determined in association with any known method
for diagnosing or treating the particular inflammatory-related disorder. Alleviation of one
30  or more symptoms of the inflammatory-related disorder indicates that the antibody confers a
clinical benefit.
Methods for the screening of antibodies that possess the desired specificity include,
but are not limited to, enzyme linked immunosorbent assay (ELISA) and other

immunologically mediated techniques known within the art.
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25CytoPulse Sciences, Inc.). Fusions were done with 30 to 60 million splenocytes in the CytoPulse
CEEF50 Electrofusion apparatus as indicated by the manufacturer (Cyto Pulse Sciences, Inc). After
electrofusion, cells were incubated for approximately 1 hour at 37C to allow recovery before
distributing into 96-well plates. Culture of Hybridomas 30Fused cells were resuspended in HAT

selection mediumiangplatashin ihinG 228 WeJRIates a5 Aret coneantrafion ofi d 0210 5

splenocytes per well in 200 pi medium. Hybridoma selection proceeded for 14 days. Fusion of lymph

nodes of immiikZdd FRER T AYERE itstidyRRbRtidrovRyHHEB thaghrelitiemi Sitibodies specific to
hulL-17F olsgnsadeashiverapkbediesratiiiv o oty R+l it and mul sE A nipidRridentaScreening
Fourteen days .after the fusion, hyhridorna-caontainjng pjates were screened for the 5 presence of
raman 16G AR HERIEH L% A PR e A f ) GBS Rec
ImmunsorienbpssayhybivhriédaGamipten foe astsitRidhhesatisyeaio o7 3k2n Rolgseianees Inc.) were
coated with hull.-17F, hullL-17A (both from.Peprotech EC).or BSA (Sjgma were distributed into
EMIATO 30 S G e A ar o PS8 e A Ll B8 S8 e beads
were mixediwitH-al 2AEN- 1TF oM expbhgbmideiva tafiumisapangaiahtsySoephperofjeliytand incubated

overnight beforeddiiian ofdeat AnHIABHIR Saackspnimmungresearch Mo go-005-099)

conjugated to FMAT Blue(r) dye (Applied .Blosyste‘ms). After_ an incubation period of 2to 8 hours the
fluorescencbfareeaads s HRbSheg R Ber 820Bbaenemsicbtection System analyzer (Applied

Biosystems). Hybriggigas:Reasbisiaenumaniaids thatihowmd torhpllir 177 Qs 4RI AA or both
hulL-17F and hulL-17A, but not tg BSA, were expanded_and subj7ected to further analysis. EXAMPLE

4: Cross-Réabtiity Of FAPIET ERRANSERES lathag Hsddy: -7 Frahmssliiss Wdke Kested for their
ability to bind Adithe7othely papridbers sefite de-dinfgnatyseficytakinrsocagivell asdenbtodbpnand IL-17F

from other 20.species. The assay,w rformed jn the FLISA f escribed above. The
fllowing et oA RN, YIS ORRIhE SEPERPEHE S La0s ablr 1EAGRH Thel Atgty o bind
hulL-17F anflbediésn for B faAsehctereodinen (R&BSystams; @il NorbdBdhd br0R0 G ighulL17B
(Peprotech( - ~ R ystemscat No 1234-IL025/CF), hull-17
(oot R S S R R s S 174
(PeprotechE & YeatRien0 ragimenul Perarigp eprdr tivE GiiehbNe 20t 149, physically Aisfkihgterodimer

(R&D SystemscahlNoo3 0rLefRo iRl AaL ek i Hisstagacdypraduead 10 owse inngect cells), rat
IL-17A (His-tagged, produced in house in PEAK cells), cylL-17F, cylL-17A and the cylL-17A-F

heterodimefaIMFrESHTIfcER RS hBUSE SFrRERICHals junie wpmttR geifsibiiaiagerathulL-17F
antibodies tadundiiheserafddiferenhfakines ssewnaizetkipnFRale S0eiRWorsdMdidkl +4 111

20  peroxidase, alkaline phosphatase, B-galactosidase, or acetylcholinesterase; examples of
suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples
of suitable fluorescent materials include umbelliferone, fluorescein, fluorescein
isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or
phycoerythrin; an example of a luminescent material includes luminol; examples of

25  bioluminescent materials include luciferase, luciferin, and acquorin, and examples of
suitable radioactive material inchude 21, *'1, *°S or *H.

In yet another embodiment, an antibody according to the invention can be used as an
a.gent for detecting the presence of IL-17A/IL-17F and/or the IL-17A/IL-17F protein (or a
protein fragment thereof) in a sample. In some embodiments, the antibody contains a

30  detectable label. Antibodies are polyclonal, or more preferably, monoclonal. An intact
antibody, or a fragment thereof (e.g., Fu, scFv, or Fipp) 1s used. The term "labeled", with
regard to the probe or antibody, is intended to encompass direct labeling of the probe or
antibody by coupling (i.e., physically linking) a detectable substance to the probe or

antibody, as well as indirect labeling of the probe or antibody by reactivity with another
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reagent that is directly labeled. Examples of indirect labeling include detection of a primary
antibody using a fluorescently-labeled secondary antibody and end-labeling of a DNA probe
with biotin such that it can be detected with fluorescently-labeled streptavidin, The term
"biological sample” is intended to include tissues, cells and biological fluids isolated from a
subject, as well as tissues, cells and fluids present within a subject. Included within the
usage of the term “biclogical sample”, therefore, is blood and a fraction or component of
blood including blood serum, blood plasma, or lymph. That is, the detection method of the
nvention can be used to detect an analyte mRNA, protein, or genomic DNA 1n a biological
sample in vitro as well as in vivo. For example, in vitro techniques for detection of an
analyte mRNA include Northern hybridizations and in sifu hybridizations, In vitro
techniques for detection of an analyte protein include enzyme linked immunosorbent assays
(ELISAs), Western blots, immunoprecipitations, and immunofluorescence. Ju vitro
techniques for detection of an analyte genomic DNA include Southern hybridizations.
Procedures for conducting immunoassays are described, for example in “ELISA: Theory
and Practice: Methods m Molecular Biology”, Vol. 42, J. R. Crowther (Ed.) Human Press,
Totowa, NJ, 1993; “Immunoassay”, E. Diamandis and T. Christopoulus, Academic Press,
Inc., San Diego, CA, 1996; and “Practice and Theory of Enzyme Immunoassays”, P.
Tijssen, Elsevier Science Publishers, Amsterdam, 1985, Furthermore, in vivo techniques for
detection of an analyte protein include introducing into a subject a labeled anti-analyte
protein antibody. For example, the antibody can be labeled with a radioactive marker

whose presence and location in a subject can be detected by standard imaging techniques.

Therapeutic Administration and Formulations of hull-17A/F antibodies

The antibodies of the invention (also referred to hergin as "active compounds™), and
derivatives, fragments, analogs and homologs thereof, can be incorporated nto
pharmaceutical compositions suitable for administration. Principles and considerations
involved in preparing such compositions, as well as guidance in the choice of components
are provided, for example, in Remington’s Pharmaceutical Sciences: The Science And
Practice Of Pharmacy 19th ed. (Alfonso R. Gennaro, et al., editors) Mack Pub. Co., Easton,
Pa. : 1995; Drug Absorption Enhancement : Concepis, Possibilities, Limitations, And
Trends, Harwood Academic Publishers, Langhorne, Pa., 1994; and Peptide And Protein
Drug Delivery (Advances In Parenteral Sciences, Vol. 4), 1991, M. Dekker, New York.

Such compositions typically comprise the antibody and a pharmaceutically

acceptable carrier. Where antibody fragments are used, the smallest inhibitory fragment
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that specifically binds to the binding domain of the target protein is preferred. For example,
based upon the variable-region sequences of an antibody, peptide molecules can be
designed that retain the ability to bind the target protein sequence. Such peptides can be
synthesized chemically and/or produced by recombinant DNA technology. (See, e.g.,
Marasco et al., Proc. Natl. Acad. Sci. USA, 90: 7889-7893 (1993)).

As used herein, the term "pharmaceutically acceptable carrier” is intended to include
any and all solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic
and absorption delaying agents, and the like, compatible with pharmaceutical
administration. Suitable carriers are described in the most recent edition of Remington’s
Pharmaceutical Sciences, a standard reference text in the field, which is incorporated herein
by reference. Preferred examples of such carriers or diluents include, but are not limited to,
water, saline, ringer’s solutions, dextrose solution, and 5% human serum alburmin.
Liposomes and non-aqueous vehicies such as fixed oils may also be used. The use of such
media and agents for pharmaceutically active substances is well known in the art. Except
mgsofar as any conventional media or agent is incompatible with the active compound, use
thereof in the compositions is contemplated.

The formulations to be used for in vive administration must be sterile. This is
readily accomplished by filtration through sterile filtration membranes,

A pharmaccutical composition of the invention is formulated to be compatible with
its intended route of administration. Examples of routes of administration include
parenteral, e.g., intravenous, intradermal, subcutaneous, oral {e.g., inhalation), transdermal
(i.e., topical), transmucosal, and rectal administration. Solutions or suspensions used for
parenteral, intradermal, or subcutaneous application can include the following components:
a sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glycerine, propylene glvcol or other synthetic solvents; antibacterial agents such as benzy!
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating
agents such as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or
phosphates, and agents for the adjustment of tonicity such as sodium chloride or dextrose.
The pH can be adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide.
The parenteral preparation can be enclosed in ampoules, disposable syringes or multiple
dose vials made of glass or plastic.

Pharmaceutical compositions suitable for injectable use include sterile aqueous
solutions (where water soluble} or dispersions and sterile powders for the extemporaneous

preparation of sterile injectable solutions or dispersion. For intravenous administration,
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suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF,
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be
sterile and should be fluid to the extent that easy syringeability exists. Tt must be stable
under the conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria and fungi. The carrier can be a
solvent or dispersion medium containing, for example, water, ethanol, polyol (for example,
glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable
mixtures thereof. The proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of
dispersion and by the use of surfactants. Prevention of the action of microorganisms can be
achieved by various antibacterial and antifungal agents, for example, parabens,
chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. In many cases, it will be
preferable to include isotonic agents, for example, sugars, polyalcohols such as manitol,
sorbitol, sodium chloride in the composition. Prolonged absorption of the injectable
compositions can be brought about by including in the composition an agent which delays
absorption, for example, aluminum monostearate and gelatin,

Sterile injectable solutions can be prepared by incorporating the active compound in
the required amount in an appropriate solvent with one or a combination of ingredients
enumerated above, as required, followed by filtered sterilization. Generally, dispersions are
prepared by incorporating the active compound into a sterile vehicle that contains a basic
dispersion medium and the required other ingredients from those enumerated above. In the
case of sterile powders for the preparation of sterile injectable solutions, methods of
preparation are vacuum drying and freeze-drying that yields a powder of the active
ingredient plus any additional desired ingredient from a previously sterile-filtered solution
thereof.

Oral compositions generally include an inert diluent or an edible carrier. They can
be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral
therapeutic administration, the active compound can be incorporated with excipients and
used in the form of tablets, troches, or capsules. Oral compositions can also be prepared
using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier is
applied orally and swished and expectorated or swallowed. Pharmaceutically compatible
binding agents, and/or adjuvant materials can be included as part of the composition. The
tablets, pills, capsules, troches and the like can contain any of the following ingredients, or

compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth
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or gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic acid,
Primogel, or com starch; a lubricant such as magnesium stearate or Sterotes; a glidant such
as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring
agent such as peppermint, methyl salicylate, or orange flavoring,

For administration by inhalation, the compounds are delivered in the form of an
acrosol spray from pressured container or dispenser which contains a suitable propellant,
e.g., a gas such as carbon dioxide, or a nebulizer.

Systemic administration can also be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier o be
permeated are used in the formulation. Such penetrants are generally known in the art, and
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid
derivatives. Transmucosal administration can be accomplished through the use of nasal
sprays or suppositories. For transdermal administration, the active comnpounds are
formulated into ointments, salves, gels, or creams as generally known in the art,

The compounds can also be prepared in the form of suppositories (e.g., with
conventional suppository bases such as cocoa butter and other glycerides) or retention
enemas for rectal delivery,

In one embodiment, the active compounds are prepared with carriers that will
protect the compound against rapid elimination from the body, such as a
sustained/controlled release formulations, including implants and microencapsulated
delivery systems. Biodegradable, biocompatible polymers can be used, such as cthylene
vinyl acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic
acid. Methods for preparation of such formulations will be apparent to those skilled in the
art,

For example, the active ingredients can be entrapped in microcapsules prepared, for
example, by coacervation techmques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacrylate)
microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes,
albumin microspheres, microemulsions, nano-~particles, and nanocapsules) or in
macroemulsions.

Sustained-release preparations can be prepared. Suitable examples of
sustained-release preparations include semipermeable matrices of solid hydrophobic
polymers containing the antibody, which matrices are in the form of shaped articles, e.g.,

films, or microcapsules. Examples of sustained-release matrices include polyesters,
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hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or poly(vinylaicohol)),
polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and y
ethyl-l-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic
acid copolymers such as the LUPRON DEPOT ™ (injectable microspheres composed of
lactic acid-glycolic acid copolymer and leuprolide acetate), and
poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and lactic
acid-glycolic acid enable release of molecules for over 100 days, certain hydrogels release
proteins for shorter time periods.

The materials can also be obtained commercizally from Alza Corporation and Nova
Pharmaceuticals, Inc. Liposomal suspensions (including liposomes targeted to infected cells
with monoclonal antibodies to viral antigens) and can also be used as pharmaceutically
acceptable carriers. These can be prepared according to methods known to those skilled in
the art, for example, as described in U.S. Patent No. 4,522,811,

It is especially advantageous to formulate oral or parenteral compositions in dosage
unit form for ease of administration and uniformity of dosage. Dosage unit form as used
herein refers to physically discrete units suited as unitary dosages for the subject to be
treated; each unit containing a predetermined quantity of active compound calculated to
produce the desired therapeutic effect in association with the required pharmaceutical
carrier. The specification for the dosage unit forms of the invention are dictated by and
directly dependent on the unique characteristics of the active compound and the particular
therapeutic effect to be achieved, and the limitations inherent in the art of compounding
such an active compound for the treatment of individuals.

The pharmaceutical compositions can be included in a container, pack, or dispenser
together with instructions for administration,

The formulation can also contain more than one active compound as necessary for
the particular indication being treated, preferably those with complementary activities that
do not adversely affect each other. Alternatively, or in addition, the composition can
comprise an agent that enhances its function, suéh as, for example, a cytotoxic agent,
cytokine, chemotherapeutic agent, or growth-inhibitory agent. Such molecules are suitably
present in combination in amounts that are effective for the purpose intended.

In one embodiment, the active compounds are administered in combination therapy,
Le., combined with other agents, e.g., therapeutic agents, that are useful for treating
pathological conditions or disorders, such as autoimmune disorders and inflammatory

discases. The term “in combination” in this context means that the agents are given
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substantially contemporaneously, either simultaneousty or sequentially. If given
sequentially, at the onset of administration of the second compound, the first of the two
compounds is preferably still detectable at effective concentrations at the site of treatment.

For example, the combination therapy can include one or more antibodies of the
invention coformulated with, and/or coadministered with, one or more additional
therapeutic agents, e.g., one or more cytokine and growth factor inhibitors,
immunosuppressants, anti-inflammatory agents, metabolic inhibitors, enzyme inhibitors,
and/or cytotoxic or cytostatic agents, as described in morce detail below. Furthermore, one
or more antibodies described herein may be used in combination with two ot more of the
therapeutic agents described herein. Such combination therapies may advantageously
utilize lower dosages of the administered therapeutic agents, thus avoiding possible
toxicities or complications associated with the various monotherapics.

Preferred therapeutic agents used in combination with an antibody of the invention
are those agents that interfere at different stages in an inflammatory response. In one
embodiment, one or more antibodies described herein may be coformulated with, and/or
coadministered with, one or more additional agents such as other cytokine or growth factor
antagonists {e.g., soluble receptors, peptide inhibitors, small molecules, ligand fusions); or
antibodies or antigen binding fragments thereof that bind to other targets (e.g., antibodies
that bind to other cytokines or growth factors, their receptors, or other cell surface
molecules); and anti-inflammatory cytokines or agonists thercof. Nonlimiting examples of
the agents that can be used in combination with the antibodies described herein, include, but
are not limited to, antagonists of-one or more interleukins (ILs) or their receptors, e.g.,
antagonists of IL.-1, IL-2, IL-6, IL-7, IL-8, IL-12, IL-13, IL-15, IL-16, TL-18, IL-21 and L~
22; antagonists of cytokines or growth factors or their receptors, such as tumor necrosis
factor (TNF), LT, EMAP-I1, GM-CSF, FGF and PDGF. Antibodies of the invention can
also be combined with inhibitors of, e.g., antibodies to, cell surface molecules such as CD2,
CD3, CD4, CD8, CD20 (e.g., the CD20 inhibitor rituximab (RITUXAN®)), CD25, CD28,
CD30, CD40, CD45, CD69, CDE0 (B7.1), CDE6 (B7.2), CDY0, or their ligands, including
CD154 (gp39 or CD40L), or LFA-1/ICAM-1 and VLA-4/VCAM-1 (Yusuf-Makagiangar et
al. (2002) Med. Res. Rev. 22:146-67). Preferred antagonists that can be used in
oombination with the antibodies described herein include antagonists of IL-1, IL-12, TNFgq,
IL-15,1L-18, and IL-22. _

Examples of those agents include 11.-12 antagonists, such as chimeric, humanized,

human or in vitro-generated antibodies (or antigen binding fragments thereof) that bind to
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IL-12 (preferably human I1.-12), e.g., the antibody disclosed in WO 00/56772; IL-12
receptor inhibitors, e.g., antibodies to human I1.-12 receptor; and soluble fragments of the
TL-12 receptor, e.g., human IL-12 receptor. Examples of IL-15 antagonists include
antibodies (or antigen binding fragments thereof) against IL-15 or its receptor, e.g.,
chimeric, humanized, human or in vitro-generated antibodies to human IL-15 or iis receptor,
soluble fragments of the 1L-15 receptor, and IL-15-binding proteins. Examples of I1.-18
antagonists include antibodies, e.g., chimeric, humanized, human or in vitro-generated
antibodies (or antigen binding fragments thereof), to human IL-18, soluble fragments of the
IL-18 receptor, and 11.-18 binding proteins (IL-18BP). Examples of IL.-1 antagonists
include Interleukin-1-converting enzyme (ICE) inhibitors, such as Vx740, TL-1 antagonists,
e.g., IL-1RA (anikinra, KINERET™, Amgen), sTLIRH (Immunex), and anti-IL-1 receptor
antibedies (or antigen binding fragments thereof).

Examples of TNF antagonists include chimeric, humanized, human or in vitro-
generated antibodies (or antigen binding fragments thereof) to TNF (e.g., human TNF ),
such as (HUMIRA™, D2E7, human TNFo antibody), CDP-571/CDP-870/BAY-10-3356
(humanized anti-TNFo antibody; Celitech/Pharmacia), cA2 (chimeric anti-TNFa antibody;
REMICADE?®, Centocor); anti-TNF antibody fragments (e.g., CPD870); soluble fragments
of the TNF receptors, e.g., p55 or p75 human TNF receptors or derivatives thereof, e.g., 75
kdTNFR-1gG (75 kD TNF receptor-IeG fusion protein, ENBREL™; Immunex), p35
kdTNFR-1gG (55 kD TNF receptor-IgG fusion protein (LENERCEPT®)); enzyme
antagonists, e.g., TNFo converting enzyme (TACE) inhibitors (e.g., an alpha-sulfonyl
hydroxamic acid dertvative, and N-hydroxyformamide TACE inhibitor GW 3333, -003, or -
022); and TNF-bp/s-TNFR (soluble TNF binding protein). Preferred TNF antagonists are
soluble fragments of the TNF receptors, e.g., p55 or p75 human TNF receptors or
derivatives thereof, e.g., 75 kdTNFR-1gG, and TNFo converting enzyme (TACE) inhibitors,

In other embodiments, the antibodies described herein may be administered in
combination with one or more of the following: IL-13 antagonists, ¢.g., soluble IL-13
receptors (sIL-13) and/or antibodies against IL-13; IL-2 antagonists, e.g., DAB 486-I1L-2
and/or DAB 389-11.-2 (IL.-2 fusion proteins, Seragen), and/or antibodies to 1L-2R, e.g., anti-
Tac (humanized anti-IL-2R, Protein Design Labs). Yet another combination includes
antibodies of the invention, antagonistic small molecules, and/or inhibitory antibodies in
combination with nondepleting anti-CD4 inhibitors (DEC-CE9.1/SB 210396; nondepleting
primatized anti-CD4 antibody; IDEC/SmithKline). Yet other preferred combinations
include antagonists of the costimulatory pathway CD80 (B7.1) or CD86 (B7.2), including
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antibodies, soluble receptors or antagonistic ligands; as well ag p-selectin glycoprotein
ligand (PSGL), anti-inflammatory cytokines, e.g., IL-4 (DNAX/Schering); IL-10 (SCH
52000; recombinant IL-10 DNAX/Schering); 11.-13 and TGF-p, and agonists thereof (e.g.,
agonist antibodies).

In other embodiments, one or more antibodies of the invention can be coformulated
with, and/or coadministered with, one or more anti-inflammmatory drugs,
immunosuppressants, or metabolic or enzymatic inhibitors. Nonlimiting examples of the
drugs or inhibitors that can be used in combination with the antibodies described herein,
include, but are not limited to, one or more of: nonsteroidal anti-inflammatory drug(s)
{(NSAIDs), e.g., ibuprofen, tenidap, naproxen, meloxicam, piroxicam, diclofenac, and
indomethacin; sulfasalazine; corticosteroids such. as prednisolone; cytokine sup;ﬁressive
anti-inflammatory drug(s) (CSAIDs); inhibitors of nucleotide biosynthesis, e.g., inhibitors
of purine biosynthesis, folate antagonists (e.g., methotrexate (N-[4-{[(2,4-diamino-6-
Iﬁteridinyl)methyi] methylamino] benzoyl]-L-glutamic acid); and inhibitors of pyrimidine
biosynthesis, e.g., dihydroorotate dehydrogenase (DHODH) inhibitors. Preferred
therapeutic agents for use in combination with the antibodies of the invention include
NSAIDs, CSAIDs, (DHODH) inhibitors {e.g., leflunomide), and folate antagonists (e.g.,
methotrexate).

Examples of additional inhibitors include one or more of: corticosteroids (oral,
inhaled and local injection); immunosuppresants, e.g., cyclosporin, tacrolimus (FK-506);
and mTOR inhibitors, e.g., sirolimus (rapamycin - RAPAMUNE™ or rapamycin
dertvatives, e.g., soluble rapamycin derivatives (e.g., ester rapamycin derivatives, e.g., CCl-
779); agents which interfere with signaling by prommflammatory cytokines such as TNFo or
IL-1 {e.g. IRAK, NIK, IKK, p38 or MAP kinase inhibitors); COX2 inhibitors, e.g.,
celecoxib, rofecoxib, and variants thereof, phosphodiesterase inhibitors, e.g., R973401
(phosphodiesterase Type IV inhibitor); phospholipase inhibitors, e.g., inhibitors of cytosolic
phospholipase 2 (cPLA2) (e.g., trifluoromethyl ketone analogs); inhibitors of vascular
endothelial cell growth factor or growth factor receptor, e.g., VEGF inhibitor and/or VEGF-
R inhibitor; and inhibitors of angiogenesis. Preferred therapeutic agents for use in
combination with the antibodies of the invention are immunosuppresants, e.g., cyclosporin,
tacrolimus (FK-506); mTOR inhibitors, e.g., sirolimus (rapamycin) or rapamycin
derivatives, e.g., soluble rapamycin derivatives (e.g., ester rapamycin derivatives, e.g., CCI-
779); COX2 inhibitors, e.g., celecoxib and variants thereof; and phospholipase inhibitors,
e.g., inhibitors of cytosolic phospholipase 2 (cPLA2), e.g., rifluoromethyl ketone analogs.
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CURT DM TTHe | OT13TV | ITS2 Tase 19151 TTEle EXAMPLE 5: Measurement of affinity and
binding kinetics of hulL-17A/F cross-reactive antibodies via Surface Plasmon Resonance (Biacore)
The affinity and binding kinetics of hulL-17F cross-reactive antibodies were characterized on a Biacore
2000 instrument (Biacore AB, Uppsala, Sweden). Three CM5 5 Biacore chips were used successively

and 3600, 1800 am@&é&%ﬁyaﬁé%@@w%a UskohamAnkhmaR BEER (RIAE A JdpRsala,

Sweden) were immobilized by EDC/NHS chemistry on these chips. This surface was used to capture

hulL-17A/FBHTEEH0S. HHEdE 15 CE T PEeRsTSielrBRErSdEnM )b &28ivREEson of 10mM glycine
pH=1.5 at 20pAnin.fes, 30sdolowes Ry cfistabilizationitine:indiR S Prpuiter (Biactre AB,

10Uppsala, Sweden).  Binding was measured by passing various IL-17 dimeri¢ cytokines in
dupireatos BEOHD T Ay RS T SO SR e O 0 SRR oM. Al
solutiods wadenhtatedtin &HBGstsPshibffemdhjectioninasspettosmboxatibidinvredphd iae) followed by
12min of dissocialﬁoHiH?e and tITe t%mggc{ature.y(\?stgg at 25C. Backaraund subtraction 15binding

o . ocomil, £ an%f’%hg"é%.?ﬁ{‘é“b OffTate (10 and dissociation

curves weré fitted acco di%ré”%’%?’f angmuir mo
constant (I@Yyoeahsesldistawhinbddrablas 4cantss: sofhrembetihegsffinitesplethéinatichionstants of
hulL-17F crﬁﬁé@é{gé{% ggg'mgdies. Table 4: Affinity of hulL-17F cross-reactive antibodies for human

IL-17 dimers 20 cytoKine dimer ka () ka (s-1) 1Q (M) Ka (pM) MADb
Nonlimiting examples of agents for treating or preventing arthritic disorders (e.g.,

10 rheumatoid arthritis, inflammatory arthritis, rtheumatoid arthritis, juvenile rheumatoid
arthritis, osteoarthritis and psoriatic arthritis), with which an antibody of the invention may
be combined inctude one or more of the following: 11.-12 antagonists as described herein;
NSAIDs; CSAIDs; TNFs, e.g., TNFo, antagonists as described herein; nondepleting anti-
CD4 antibodies as described herein; IL-2 antagonists as described herein; anti-inflammatory

15 cytokines, e.g., IL.-4, 1L-10, IL-13 and TGFa, or agonists thereof; IL-1 or [L-1 receptor
antagonists as described herein; phosphodiesterase inhibitors as described herein; Cox-2
mhibitors as described herein; 1loprost: methotrexate; thalidomide and thalidomide-related
drugs (e.g., Celgen); leflunomide; inhibitor of plasminogen activation, e.g., tranexamic acid;
cytokine inhibitor, e.g., T-614; prostaglandin El; azathioprine; an inhibitor of interleukin-1

20 converting enzyme (ICE); zap-70 and/or Ick inhibitor (inhibitor of the tyrosine kinase zap-
70 or Ick); an inhibitor of vascular endothelial cell growth factor or vascular endothelial cell
growth factor receptor as described herein; an inhibitor of angiogenesis as described herein,
corticosteroid anti-inflammatory drugs (e.g., SB203580); TNF-convertase inhibitors; IL-11;
IL-13; TL-17 inhibitors; gold; penicillamine; chloroquine; hydroxychloroquine;

25  chlorambucil; cyclophosphamide; cyclosporine; total lymphoid irradiation; antithymocyte
globulin; CD5-toxins; orally administered peptides and collagen; lobenzarit disodium;
cytokine regulating agents (CRAs) HP228 and HP466 (Houghten Pharmaceuticals, Inc.);
ICAM-1 antisense phosphorothioate oligodeoxynucleotides (ISIS 2302; Isis
Pharmaceuticals, Inc.); soluble complement receptor 1 (TP10; T Cell Sciences, Inc.);

30  prednisone; orgotein; glycosaminoglycan polysulphate; minocycline (MINOCIN®); anti-
IL2R antibodies; marine and botanical lipids (fish and plant seed fatty acids); auranofm;
phenylbutazone; meclofenamic acid; flufenamic acid; intravenous immune globulin;
zileuton; mycophenolic acid (RS-61443); tacrolimus (FK-506); sirolimus (rapamycin);

amiprilose (therafectin); cladribine (2-chiorodeoxyadenosine); and azaribine. Preferred
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combinations include one or more antibodies of the invention in combination with
methotrexate or leflunomide, and in moderate or severe rheumatoid arthritis cases,
cyclosporine. | _

Preferred examples of inhibitors to use in combination with antibodies of the

5 Invention to treat arthritic disorders include TNF antagonists (e.g., chimeric, humanized,

human or in vitro-generated antibodies, or antigen binding fragments thereof, that bind to
TNF; soluble fragments of a TNF receptor, e.g., p55 or p75 human TNF receptor or
derivatives thereof, e.g., 75 kdTNFR-IgG (75 kD TNF receptor-IgG fusion protein,.
ENBRELTM), p35 kD TNF receptor-IgG fusion protein; TNF enzyme antagonists, e.g.,

10 TNFo converting enzyme (TACE) inhibitors); antagonists of [L-12, IL-15, TL-18, IL-22; T
cell and B cell-depleting agents (e.g., anti-CD4 or anti-CD22 antibodies); small molecule
inhibitors, e.g., methotrexate and leflunomide; sirolimus (rapamycin) and analogs thereof,
e.g., CCI-779; cox-2 and cPLA2 inhibitors; NSAIDs; p38 inhibitors, TPL-2, Mk-2 and
NFkb inhibitors; RAGE or soluble RAGE; P-selectin or PSGL-1 inhibitors (e.g., small

15 molecule inhibitors, antibodies thereto, e.g., antibodies to P-selectin); estrogen receptor beta
(ERB) agonists or ERB-NFkb antagonists. Most preferred additional therapeutic agents that
can be coadministered and/or coformulated with one or more antibodies of the invention
include one or more of: a soluble fragment of a TNF receptor, e.g., p55 or p75 human TNF
receptor or derivatives thereof, e.g., 75 kdTNFR-1gG (75 kD TNF receptor-IgG fusion

20 protein, ENBREL™); methotrexate, leflunomide, or a sirolimus (rapamycin) or an analog
thereof, e.g., CCI-779,

Nonlimiting examples of agents for treating or preventing multiple sclerosis with
which antibodies of the invention can be combined include the following: interferons, e.g.,
~ interferon-alphal a (e.g., AVONEX™; Biogen) and interferon-lb (BETASERON™

25  Chiron/Berlex); Copolymer I (Cop-1; COPAXONE™ Teva Pharmaceutical Industries,
Inc.); hyperbaric oxygen; intravenous immunoglobulin; cladribine; TNF antagonists as
described herein; corticosteroids; prednisolone; methylprednisolone; azathioprine,
cyclophosphamide; cyclosporine; cyclosporine A, methotrexate; 4- aminopyridine; and
tizanidine. Additional antagonists that can be used in combination with antibodies of the

30 invention include antibodies to or antagonists of other human cytokines or growth factors,
for example, TNF, LT, IL-1, IL-2, IL-6, EL-7, IL-8, IL-12 TL-15, IL-16, IL-18, EMAP-11,
GM-CSF, FGF, and PDGF. Antibodies as described herein can be combined with
antibodies to cell surface molecules such as CD2, CD3, CD4, CD§, CD25, CD28, CD30,
CD40, CD45, CD69, CDRO, CD86, CDY0 or their higands. The antibodies of the invention
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may also be combined with agents, such as methotrexate, cyclosporine, FK506, rapamycin,
mycophenolate mofetil, leflunomide, NSAIDs, for example, ibuprofen, corticosteroids such
as prednisolone, phosphodiesterase inhibitors, adenosine agonists, antithrombotic agents,
complement inhibitors, adrenergic agents, agents which interfere with signaling by
proinflammatory cytokines as described herein, IL-Ib converting enzyme inhibitors (e.g.,
Vx740), anti-P7s, PSGL, TACE inhibitors, T-cell signaling inhibitors such as kinase
inhibitors, metalloproteinase inhibitors, sulfasalazine, azathloprine, 6-mercaptopurines,
angiotensin converting enzyme inhibitors, soluble cytokine receptors and derivatives
thereof, as described herein, and anti-inflammatory cytokines (e.g. IL-4, IL- 10, IL-13 and
TGF).

Preferred examples of therapeutic agents for multipie sclerosis with which the
antibodies of the invention can be combined include interferon-f3, for example, IFNB-1a and
IFNB-1b; copaxone, corticosteroids, IL- 1 inhibitors, TNF inhibitors, antibodies to CD40
ligand and CD80, IL-12 antagonists.

Nonlimiting examples of agents for treating or preventing inflammatory bowel
disease (e.g., Crohn’s disease, ulcerative colitis) with which an antibody of the invention
can be combined include the following: budenoside; epidermal growth factor;
corticosteroids; cyclosporine; suifasalazine; aminosalicylates; 6-mercaptopurine;
azathioprine; metronidazole; lipoxygenase inhibitors; mesalamine; olsalazine; balsalazide;
antioxidants; thromboxane inhibitors; IL-1 receptor antagonists; anti-IL-1 monoclonal
antibodies; anti-IL-6 monoclonal antibodies; growth factors; elastase inhibitors; pyridinyl-
imidazole compounds; TNF antagonists as described herein; IL-4, IL-10, I1.-13 and/or
TGFB cytokines or agonists thereof (e.g., agonist antibodies); IL-11; glucuronide- or
dextran-conjugated prodrugs of prednisolone, dexamethasone or budesonide; ICAM-1
antisense phosphorothioate oligodeoxynuclieotides (ISIS 230.2; Isis Pharmaceutibais, Inc.);
soluble complement receptor 1 (TP10; T Cell Sciences, Inc.); slow-release mesalazine;
methotrexate; antagonists of platelet activating factor (PAF); ciprofloxacin; and Iignocaine.'

Nonlimiting examples of agents for treating or preventing psoriasis with which an
antibody of the invention can be combined include the following: corticosteroids; vitamin
D; and analogs thereof; retinoiods {e.g., soriatane); methotrexate; cyclosporine, 6-
thioguanine; Accutane; hydrea; hydroxyurea; sulfasalazine; mycophenolate mofetil,
azathiopring; tacrolimus; fumaric acid esters;biclogics such as Amevive, Enbrel, Humira,
Raptiva and Remicade, Ustekinmab, and XP-828L; phototherapy; and photochemotherapy

(e.g., psoralen and ultraviolet phototherapy combined),
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Nonlimiting examples of agents for treating or preventing inflammatory
airway/respiratory disease (e.g., chronic obstructive pulmonary disorder, asthma) with
which an antibedy of the invention can be combined include the following: beta2-
adrenoceptor agontsts (e.g., salbutamol (albuterol USAN), levalbuterol, terbutaline,

5  bitolterol); long-acting beta2-adrenoceptor agonists {e.g., salmeterol, formoterol,
bambuterol); adrenergic agonists (e.g., inhaled epinephrine and ephedrine tablets),
anticholinergic medications (e.g., ipratropium bromide); Combinations of inhaled steroids
and long-acting bronchodilators (e.g., fluticasonc/salmetero! (Advair in the United States,
and Seretide in the United Kingdom)) or. budesonide/formoterol (Symbicort)); inhaled

10 glucocorticoids {e.g., ciclesonide, beclomethasone, budesonide, flunisolide, fluticasone,
mometasone, triamcinolone); leukotriene modifiers (e.g., montelukast, zafirlukast,
prantukast, and zileuton); mast cell stabilizers (e.g., cromoglicate (cromolyn), and
nedocromil); antimuscarinics/anticholinergics (e.g., ipratropium, oxitropium, tiotropium);
methylxanthines (e.g., theophylline, aminophylline); antihistamines; IgE blockers (e.g.,

15 Omalizumab), M; muscarinic antagonists (anticholinergics) (e.g., ipratropium, tiotropium);
cromones (e.g., chromoglicate, nedocromil); zanthines (e.g., theophylline); and TNF
antagonists (e.g., infliximab, adalimumab and etanercept).

in one embodiment, an antibody of the invention can be used in combination with
one or more antibodies directed at other targets involved in regulating immune responses,

20  e.g., transplant rejection.

Nonhimiting examples of agents for treating or preventing immune responses with
which an antibody of the invention can be combined include the following: antibodies
against other cell surface molecules, including but not limited to CD23 (interleukin-2
receptor-a), CD11a (LFA-1), CD54 (ICAM-1), CD4, CD45, CD28/CTLA4 (CD80 (B7.1),

25 g, CTLA4 Ig - abatacept (ORENCIA®)), ICOSL, ICOS and/or CD%6 (B7.2), Inyet
another embodiment, an antibody of the invention is used in combination with one or more
general immunosuppressive agents, such as cyclosporin A or FK506.

In other embodiments, antibodies are used as vaccine adjuvants against aufoimmune
disorders, inflammatory diseases, etc. The combination of adjuvants for treatment of these

30 types of disorders are suitable for use in combination with a wide variety of antigens from
targeted self-antigens, i.e., autoantigens, involved in autoimmunity, e.g., myelin basic
protein; inflammatory self-antigens, e.g., amyloid peptide protein, or transplant antigens,
e.g., alloantigens. The antigen may comprise peptides or polypeptides derived from

proteins, as well as fragments of any of the following: saccharides, proteins, polynucleotides
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or oligonucleotides, autoantigens, amyloid peptide protein, transplant antigens, allergens, or
other macromolecular components. In some instances, more than one antigen is included in
the antigenic composition.
For example, desirable vaccines for moderating responses to allergens in a
5 wvertcbrate host, which contain the adjuvant combinations of this invention, include those

containing an aliergen or fragment thereof, Examples of such allergens are described in
U.S. Patent No. 5,830,877 and published International Patent Application No. WO
99/51259, which are hereby incorporated by reference in their entiretics, and include pollen,
insect venoms, animal dander, fungal spores and drugs (such as penicillin). The vaccines

10 interfere with the production of IgE antibodies, a known cause of allergic reactions. In
another example, desirable vaccines for preventing or treating disease characterized by
amyloid deposition in a vertebrate host, which contain the adjuvant combinations of this
imvention, include those containing portions of amyloid peptide protein (APP). This disease
1s referred to variously as Alzheimer’s disease, amyloidosis or amyloidogenic disease.

15 Thus, the vaccines of this invention include the adjuvant combinations of this invention plus
AP peptide, as well as fragments of Af peptide and antibodies to AB peptide or fragments
thereof.

Desion and Generatien of Other Therapeutics

In accordance with the present invention and based on the activity of the antibodics
20  that are produced and characterized herein with respect to IL-17F, IL-17A and/or TL-
17TA/NL-17F, the design of other therapeutic modalities beyond antibody moieties is
facilitated. Such modalities include, without lirnitation, advanced antibody therapeutics,
such as bispecific antibodies, immunotoxins, and radiolabeled therapeutics, generation of
peptide therapeutics, gene therapies, particularly intrabodies, antisense therapeutics, and
25  small molecules.

For example, in connection with bispecific antibodies, bispecific antibodies can be
generated that comprise (i) two antibodies one with a specificity to IL-17F, IL-17A and/or
IL-17A/IL-17F and another to a second molecule that are conjugated together, (ii) a single
antibody that has one chain specific to IL-17F, IL-17A and/or IL-17A/I1.-17F and a sccond

30  chain specific to a second molecule, or (1i1) a single chain antibody that has specificity to
IL-17F, IL-17A and/or IL-17A/IL-17F and a second molecule. Such bispecific antibodies
are generated using techniques that are well known for example, in connection with (i) and

(1i) See e.g., Fanger ef al. Immunol Methods 4:72-81 (1994) and Wright ef al. Crit, Reviews
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in Immunol. 12125-168 (1992), and in connection with (iif) See e.g., Traunecker ef al. Int. J.
Cancer (Suppl.) 7:51-52 (1992).
In connection with immunoioxins, antibodies can be modified to act as
immunotoxins utilizing techniques that are well known in the art. See e.g., Vitetta Immunol
5  Today 14:252 (1993). See also U.S. Patent No. 5,194,594, In connection with the
preparation of radiolabeled antibodies, such modified antibodies can aiso be readily
prepared utilizing techniques that are well known in the art. See e.g., Junghans et al. in
- Cancer Chemotherapy and Biotherapy 65 5-686 (2d edition, Chafner and Longo, eds.,
‘ Lippiﬁcott Raven (1996)). See also U.S. Patent Nos. 4,681,581, 4,735,210, 5,101,827,
10 5,102,990 (RE 35,500), 5,648,471, and 5,697,5902. Each of immunotoxins and radiolabeled
molecules would be likely to kill cells expressing IL-17F, IL-17A and/or IL-17A/IL-17F.
In connection with the generation of therapeutic peptides, through the utilization of
structural information related to TL-17F, IL-17A and/or YL-17A/TL-17F and antibodies
thereto, such as the antibodies of the invention or screening of peptide libraries, therapeutic
15 peptides can be generated that are directed against IL-17F, IL-17A and/or IL-17A/IL-17F,
Design and screening of peptide therapeutics is discussed in connection with Houghten et
al. Biotechniques 13:412-421 (1992), Houghten PNAS TUSA 82:5131-5135 (1985), Pinalla
et al. Biotechniques 13:901-905 (1992), Blake and Litzi-Davis BioConjugate Chem. 3:510-
513 (1992). Immunotoxins and radiolabeled molecules can also be prepared, and in a
20  similar manner, in connection with peptidic moieties as discussed above in connection with
antibodies. Assuming that the IL-17F, IL-17A and/or IL-17A/IL-17F molecule (or a form,
such as a splice variant or alternate form) is functionally active in a disease process, it will
also be possible to design gene and antisense therapeutics thereto through conventional
techniques. Such modalities can be utilized for modulating the function of 1L-17F, 1L-17A
25  and/or IL-17A/IL-17F. In connection therewith the antibodies of the present invention
facilitate design and use of functional assays related thereto. A design and strategy for
antisense therapeutics is discussed in detail in International Patent Application No. WG
94/29444. Design and strategies for gene therapy are well known. However, in particular,
the use of gene therapeutic techniques involving intrabodies could prove to be particularly
30  advantageous. See e.g., Chen ef a/. Human Gene Therapy 5:593-601 (1994) and Marasco
Gene Therapy 4:11-15 (1997). General design of and considerations related to gene
therapeutics is also discussed in International Patent Application No, WO 97/38137,
Knowledge gleaned from the structure of the IL-17F, IL-17A and/or IL-17A/IL-17F

molecule and its interactions with other molecules in accordance with the present invention,
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8.09 e-04 4.90 e-10 490 (-) no detectable binding 5 EXAMPLE 6: MAb 15E6FIC/IL- 17 Receptor
Binding Competition Studies This study was performed to assess if the 15E6FK cross-reactive
antibody competes with the IL- 17RA receptor for binding to IL- 17A. Biacore competition binding
studies were perfoiuted using immobilized 15E6FK antibody, soluble human IL-17A homodimers, and
soluble recarabiant hutbani &roNGyseyfibn] dRVHe Bl eas s eMRLiesy Assigati-human 1gG-ic

antibody was immaobilized on a CM5 Biacore chip using EDC/NHS chemistry. This surfage was used to
capture heAEEH BABOTY EOTAUS Bl SE b HORBATE 4RO SO RRGves
pre-incubated witlhiztkeesshof ceopmbingiet fonsnserdmousedladi2do:figsioviioteins (R&D Systems
cat#44 177-1R and 4481-MR) for 1 hour, Bindi f vari = -IL-17RA 15mixes was then
measured SHLa s & GHARATE & Tote RO A RIS b e TR
with sduplea«ebeptﬁtz@i@gﬁcmsim ptm@n@;mam@ipmbdséwr@immﬁim@vﬁ wdisil 7RA-Fc
molar ratio geguged the bining.af ik L7 A dmmaRilize A ASEREL aninedhy e dhan 9%

Pre-incubation of IL-17A with soluble receptor-1gG-Fc fusion proteins of human or mouse origin at 1:25

IL-17A to [ISAARASEE IPORNIAY PAIRS AR IS dIng Thelbihamdfon ta2ZAd kmirdbilized

15E6FK angradi-ativgalbsl tolaleinhibitivnidemonsipiingdiabigdnigtgsetions gfuman IL-17A
homodimers with 1L-17RA receptors and the 15E6FK antiﬁ}cr)d are mutually exclusive. EXAMPLE 7:
n

Biological &8 Fohat DEFEEREM - BA RSV f-5 SRstien et o4 HrmAL LREMBTIEE Embryonic
FibrohlgstsDrugki$wahidle-Rréds aXH (L9375, Hnetlibe cotreispondinh matssedlbd doeeeptendAs a

consequence, mouse fibroblasts can respond to both.human IL-17A and IL-17F. Mouse 5 C57BL/6
cmbryonic TOHABIAE (R PR GE HEhoe) e P i iebtr e AL

orhulL-17A and
hulL-17F activity. Briefly, MEF cells seeded in 96-well plates in DMEM + Glutamine + 10% Fetal

Bovine Sergggegi%;zﬂg{ﬁoﬁyltured for 48 h before the addition of cytokines, hulL-17A or hulL-17F and

mouse TNFa. ' Peprotech EC, cat No 315-0 IA). Co-stimulation 10with TNF was shown to
synergize with IL-1iesigirraliieg pRuaEY BetiodoBor Siordive irznap 5S9ycaipaficartly ipicreasing the

sensitjvity qfitheraoyse fbrebiasts to.laddé andlldifoliiassaysderMAR Aatitalizing activity, the
IL-17 cytokines were prc-incubated with the antibody for 1 hour before addlré%)to the cells. After 24

hours of stiRfaRRBHMFtie srbmet o es M5 et datie harduaised lshe BB LIRS concentration of
mouse IL-GawasohD-ieasubet By sanciemkbAusing i @t ouse |16-antibadynfBI2 cat No

cueptavidi] FRP e IR Lo B SYS.050. OB o e aatt Ao FABIE SEities the 1C50
values, obtédinedddointtl Hock)iinrabioneinee snigiog: standard stadistidatsechinigues: E€hdrmolgus,
novs ST e eI et R,
methods of identifying compounds useful to treat disorders associated with IL-17, IL-17A
and/or IL-17A/IL-17F signaling. The invention also tncludes compounds identified in the
screening assays described herein.
In one embodiment, the invention provides assays for screening candidate or test
25 compounds which modulate the signaling function of IL-17, IL-17A and/or [L.-17A/1L-17F.
The test compounds of the invention can be obtained using any of the numerous approaches
in combinatorial library methods known in the art, including: biological libraries; spatially
addressable parallel solid phase or solution phase libraries; synthetic library methods
requiring deconvolution; the “one-bead one-compound” library method; and synthetic
30 Hbrary methods using affinity chromatography selection. The biological library approach is
limited to peptide libraries, while the other four approaches are applicable to peptide,
non-peptide oligomer or small molecule {ibraries of compounds. (See, e.g., Lam, 1997,

Anticancer Drug Design 12: 145).
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A "small molecule" as used herein, is meant to refer to a composition that has a
molecular weight of less than about 5 kID and most preferably less than about 4 kD. Small
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics,
carbohydrates, lipids or other organic or inorganic molecules. Libraries of chemical and/or
biological mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can
be screened with any of the assays of the invention.

Examples of methods for the synthesis of molecular libraries can be found in the art,
for example in: DeWitt, et al., 1993. Proc. Natl. Acad. Sci. U.S.A. 90: 6909, Erb, et al,
1994, Proc. Natl. Acad. Sci. U.S.A. 91: 11422; Zuckermann, et al., 1994. J. Med. Chem. 37;
2678, Cho, et al., 1993, Science 261: 1303; Carrell, et al., 1994. Angew. Chem. Int. Ed.
Engl. 33: 2059; Carell, et al,, 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et
al., 1994. J. Med. Chem. 37: 1233.

- Libraries of compounds may be presented in solution (see e.g., Houghten, 1992,
Biotechnigues 13: 412-421), or on beads (see Lam, 1991. Nature 354: 82-84), on chips (see
Fodor, 1993. Nature 364: 555-556), bacteria (see U.S. Patent No. 5,223,409, spores (see
U.S. Patent 5,233,409), plasmids (see Cull, et al., 1992. Proc. Natl. Acad. Sci. USA 89:
1865-1869) or on phage (see Scott and Smith, 1990, Science 249 386-390; Devlin, 1990.
Science 249: 404-406; Cwirla, et al., 1990. Proc. Natl. Acad. Sci, U.S.A. 87: 6378-6382;
Felici, 1991. J. Mol. Biol. 222: 301-310; and U.S. Patent No. 5,233,409.).

In one embodiment, a candidate compound is introduced to an antibody-antigen
complex and determining whether the candidate compound disrupts the antibody-antigen
complex, wherein a disruption of this complex indicates that the candidate compound
modulates the signaling function of IL-17, IL-17A and/or the 1L-17A/IL-17F complex. For
example, the antibody is monoclonal antibody 5E12 (“Mab05”) and the antigen is TL-17F,
or the antibody is monoclonal antibody 41B10 and the antigen is IL-17F or IL-17A/IL-17F.
Alternatively, the monoclonal antibody is 30D 12, 29D8&, 1E4, 31A3, 39F12, 12B12, 15B7,
4H11,4Bl11, 8B11, 38B1, 15E6, 30DI12BF, 15E6FK, or 39F12A and the antigen is the IL-
17F, IL-17A or the IL-17A/IL-17F complex.

In another embodiment, the IL-17A/IL-17F complex is provided and exposed to at
jeast one neutralizing monocional antibody. Formation of an antibody-antigen complex is
detected, and one or more candidate compounds are introduced to the complex. If the
antibody-antigen complex is disrupted following introduction of the one or more candidate
compounds, the candidate compounds is useful to {reat disorders associated with IL-17F,

IL-17A and or IL-17A/IL-17F signaling.
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In another embodiment, a soluble protein of the invention is provided and exposed
to at least one neutralizing monoclonal antibody. Formation of an antibody-antigen
complex is detected, and one or more candidate compounds are introduced to the complex.
If the antibody-antigen complex is disrupted following introduction of the one or more
candidate compounds, the candidate compounds is useful to treat disorders associated with
[L-17F, IL-17A and or 1L-17A/IL-17F signaling.

Determining the ability of the test compound to interfere with or disrupt the
antibodynaﬁtigen complex can be accomplished, for example, by coupling the test
compound with a radioisotope or enzymatic label such that binding of the test compound to
the antigen or biologically-active portion thereof can be determined by detecting the labeled
compound in a comnplex. For example, test compounds can be labeled with '*°L, S, '*C, or
*H, either directly or indirectly, and the radioisotope detected by direct counting of
radioemission or by scintillation counting. Alternatively, test compounds can be
enzymatically-labeled with, for example, horseradish peroxidase, alkaline phosphatase, or
luciferase, and the enzymatic label detected by determination of conversion of an
appropriate substrate to product.

In one embodiment, the assay comprises contacting an antibody-antigen complex
with a test compound, and determining the ability of the test compound to interact with the
antigen or otherwise disrupt the existing antibody-antigen complex. In this embodiment,
determining the ability of the test compound to interact with the antigen and/or disrupt the
antibody-antigen complex comprises determining the ability of the test compound to
preferentially bind to the antigen or a biologically-active portion thereof, as compared to the
antibody.

In another embodiment, the assay comprises contacting an antibody-antigen
complex with a test compound and determining the ability of the test compound to modulate
the antibody-antigen complex. Determining the ability of the test compound to modulate
the antibody-antigen complex can be accomplished, for example, by determining the ability
of the antigen to bind to or interact with the antibody, in the presence of the test compound.

Those skilled in the art will recognize that, in any of the screening methods
disclosed herein, the antibody may be a neutralizing antibody, such as monoclonal antibody
30D12, 29D8, 1E4, 31A3, 4B11, 39F12, 12B12, 15B7, 4H11, 8B11, 38B1, 15E6,
30DI12BF, 153E6FK, or 39F12A, each of which modulates or otherwise interferes with

- proinflammatory cytokine production.
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The screening methods disciosed herein may be performed as a cell-based assay or
as a cell-free assay. The cell-free assays of the invention are amenable to use soluble IL-
17F, IL-17A, and or IL-17A/IL-17F, and fragments thereof.

In more than one embodiment, it may be desirable to immobilize either the antibody

5 or the antigen to facilitate separation of complexed from uncomplexed forms of one or both

following introduction of the candidate compound, as well as to accommodate automation
of the assay. Observation of the antibody-antigen complex in the presence and absence of a
candidate compound, can be accomplished in any vessel suitable for containing the
reactants. Examples of such vessels include microtiter plates, test tubes, and

10 micro-centrifuge tubes. In one embodiment, a fusion protein can be provided that adds a
domain that allows one or both of the proteins to be bound to a matrix. For example,
GST-antibody fusion proteins or GST-antigen fusion proteins can be adsorbed onto
glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or glutathione derivatized
microtiter plates, that are then combined with the test compound, and the mixture is

15  incubated under conditions conducive to complex formation (e.g., at physiological
conditions for salt and pH). Following incubation, the beads or microtiter plate wells are
washed to remove any unbound components, the matrix immobilized in the case of beads,
complex determined either directly or indirectly. Alternatively, the complexes can be
dissociated from the matrix, and the level of antibody-antigen complex formation can be

20  determined using standard techniques,

Other techniques for immobilizing protgins on matrices can also be used in the
screening assays of the invention. For example, either the antibody (e.g. 30D12, 29D8,
1E4, 31A3, 39F12, 12B12, 15B7, 4H11, 4B11, 8B11, 38B1, 15E6, 30D12BF, 15E6FK or
39F12A) or the antigen (e.g. the IL-17F, IL-17A or IL-17A/IL-17F protein) can be

25  immobilized utilizing conjugation of biotin and streptavidin. Biotinylated antibody or
antigen molecules can be prepared from biotin-NHS (N -hydroxy~succinimide) using
techniques well-known within the art (e.g., biotinylation kit, Pierce Chemicals, Rockford,
i11.), and immobilized in the wells of streptavidin-coated 96 well plates (Pierce Chemical).
Alternatively, other antibodies reactive with the antibody or antigen of interest, but which

30 do not interfere with the formation of the antibody-antigen complex of interest, can be
derivatized to the wells of the plate, and unbound antibody or antigen trapped in the wells
by antibody conjugation. Methods for detecting such complexes, in addition to those

“described above for the GST-immobilized complexes, include immunodetection of

complexes using such other antibodies reactive with the antibody or antigen.
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The invention further pertains to novel agents identified by any of the

aforementioned screening assays and uses thereof for treatments as described herein.

Diagnostic and Prophvlactic Formulations

The hulL-17A/F MADbs of the invention are used in diagnostic and prophylactic
formulations. In one embodiment, an IL-17F, IL-17A and/or IL-17A/IL-17F antagonist,

such as a hulL-17A/F MAD of the invention, is administered to patients that are at risk of

developing one or more of the aforementioned autoimmune or inflammatory diseases, such

- as for example, without limitation, rheumatoid arthritis, Crohn’s disease, psoriasis, multiple
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sclerosis chronic obs'tmctiv'e‘pmmonary discase, ésthrria, angiogenesis and cancer. A
patieht‘s or organ’s predisposition to one or thore of the aforementioned autoimmune,
inflammatory and cell proﬁferation disotders can be. determined using genotypic,
serological or biochemical markers.

In another embodiment of the invention, an IL-17F, IL-17A and/or IL-17A/TL-17F
antagonist, such as a hulL-17A/F antibody is administered to human individuals diagnosed
with a clinical indication associated with one or more of the aforementioned autoimmune or
inflammatory diseases such as rheumatoid arthritis, Crohn’s disease, psoriasis, multiple
sclerosis chronic obstructive pulmonary disease, asthma, angiogenesis and cancer. Upon
diagnosis, an IL-17F, IL-17A and/or IL-17A/I1L-17F antagonist, such as a hulL-17A/F
antibody is administered to mitigate or reverse the effects of the clinical indication
associated with rheumatoid arthritis, Crohn’s disease, psoriasis, multiple sclerosis chronic
obstructive pulmonary disease, asthma, angiogenesis and cancer,

Antibodies of the invention are also useful in the detection of IL-17F, IL-17A and/or
IL-17A/IL-17F in patient samples and accordingly are useful as diagnostics. For example,
the hullL-17A/F antibodies of the invention are used in in vitro assays, e.g., ELISA, to detect
IL-17F, IL-17A and/or IL-17A/IL-17F levels in a patient sample,

In one embodiment, a hulL-17A/F antibody of the invention is immobilized on a
solid support (e.g., the well(s) of a microtiter plate). The immobilized antibody serves as a
capture antibody for any IL-17F, IL-17A and/or IL-17A/IL-17F that may be present in a test
sample. Prior to contacting the immobilized antibody with a patient sample, the solid
support is rinsed and treated with a blocking agent such as milk protein or albumin to
prevent nonspecific adsorption of the analyte.

Subsequently the wells are treated with a test sample suspected of containing the

antigen, or with a solution containing a standard amount of the antigen. Such a sample is,
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e.g., a serum sample from a subject suspected of having levels of circulating antigen
considered to be diagnostic of a pathology. After rinsing away the test sample or standard,
the solid support is treated with a second antibody that is detectably labeled. The labeled
second antibody serves as a detecting antibody. The level of detectable label is measured,
and the concentration of IL-17F, IL-17A and/or IL-17A/IL-17F antigen in the test sample is
determined by comparison with a standard curve developed from the standard samples.

It will be appreciated that based on the results obtained using the hulL-17A/F

antibodies of the invention in an in vitro diagnostic assay, it is possible to stage a discase

(e.g., a clinical indication associated with ischemia, an autoimmune or inflammatory

disorder) in a subject based on expression levels of the TL-17F, IL-17A and/or IL-17A/IL-
17F antigen. For a given disease, samples of blood are taken from subjects diagnosed as
being at various stages in the progression of the disease, and/or at various points in the
therapeutic treatment of the disease. Using a population of samples that provides

statistically significant results for cach stage of progression or therapy, a range of

concentrations of the antigen that may be considered characteristic of cach stage is

designated.

All publications and patent documents cited herein are incorporated herein by
reference as if cach such publication or document was specifically and individually
indicated to be incorporated herein by reference. Citation of publications and patent
documents is not intended as an admission that any is pertinent prior art, nor does it
constitute any admission as to the contents or date of the same, The invention having now
been described by way of written description, those of skill in the art will recognize that the
invention can be practiced in a variety of embodiments and that the foregoing description
and examples below are for purposes of illustration and not limitation of the claims that

foliow,
EXAMPLES.

EXAMPLE 1: Cloning. Expression and Purification of human IL-17F, rat ILF. cvnomolgus
1L-17F and IT-17A

Cloning .

The cDNAs encoding the mature human IL-17F (AF384857, za 31-163) rat IL-17F
(AAH91568, aa 21-153) cynomolgus IL-17F (identical to sequence XP_001106517 aa 31-
163,) and cynomolgus IL-17A (identical to sequence XP_ 001106391, aa 20-155) were
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amplified by PCR and cloned in PCR4TOPO vector (Invitrogen). Upon another PCR step,
His tag or a His tag followed by an AviTag (Avidity, Denver CQ) were introduced at the N-
terminus of the cytokine coding sequence. These constructs were then fused to a leader

sequence and sub-cloned in a corresponding expression vectors.

5 Expression and purification of human IL-17F and rat IL-17F from baculovirus-infected
cells
His-tagged hull.-17F or rat IL-17F preceded by the GP67 leader sequence
(MLLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSATFA; SEQ ID NO:114) were
sub-cloned into a baculovirus bacmid vector pFASTBAC Dual (Invitrogen). After
10 transfection into Sf9 cells, recombinant virus was isolated and ampliﬁed.. For protein
production, Hi3 cells or SF9 cells were infected with baculovirus and incubated at 27°C
for 3 days. Cell culture medium was cleared by centrifugation, filtered and concentrated
about 10 times in SartoFlow Slice 200 (Sartorius - Hydrosart cutoff 10 kD). After
adjustment of pH to 7.0 and another centrifugation step, the concentrated protein was
15 purified using standard procedures on Ni-NTA Superflow columns (Qiagen) or HiTrap
Chelating HP colurnns (GE Healthcare) charged with Ni** ions, TL-17F containing fractions
were pooled and desalted on PD-10 columns (GE Healthcare).
Human IL-17F and rat IL-17F from baculovirus-infected cells were essentially free
of contaminants after one purification step, and appeared predominantly as disulfide-linked
20  homodimers as demonstrated by non-reducing SDS-PAGE. The biological activity of the -
His-tagged, baculovirus-expressed human 1L-17F was comparable to the activity of

commercial cytokines (£.Coli expressed hulL-17F, Peprotech EC or R&D Systems).

Expression and purification of human IL-17F and rat IL-17F from CHOKISV cells
hulL-17F or rat IL-17F coding sequences preceded by the CD33 leader sequence
25  (MPLLLLLPLLWAGALAMD, SEQ 1D NO:115), plus a His tag, and an AviTag (Avidity,
Denver CO) were placed under the control of the hCMV promoter in the expression vector
pEE14.4. IL-17F was expressed from a bicistronic mRNA containing a viral internal
ribosome entry site (JRES) and the GFP coding sequence as the second cistron. The
pEE14.4 vector contains the glutarmine synthetase (GS) gene, essential for the survival of
30 transfected cells in selection medium containing methionine sulphoximine (MSX). Stable

transfectants were generated in the CHOKI1SV cell line, property of Lonza Biologics. After
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four weeks of culture in the presence of MSX high-expressing clones were identified,
expanded and used for the production of human or rat IL-17F.
CHOKISV — expressed human IL-17F and rat IL-17F were purified by Ni** affinity
chromatography. They were essentially free of contaminants and appeared as disulfide-
5  linked homodimers on non-reducing SDS-PAGE gels. The biological activity of the
His+Avi-tagged, CHO-expressed human IL-17F was significantly decreased as compared to
the activity of the commercial hull-17F, probably due to the presence of a bulky, double

tag at the N-terminus.

Expression and purification of kuman IL-17F cnlL-17F and cnll-17A4 from PEAK cells

10 His-tagged hull.-17A/F, enll-17F, or cnlL-17A coding sequences were fused to the
Gaussia princeps luciferase leader sequence (AF015993) and placed under the contro! of
the EF1 promoter in the episomal expression vector pEAKS. The cytokine-coding sequence
was followed by a viral internal ribosome entry site (IRES) and a second cistron (GFP). The
pEAKS vector contains the puromycin resistance gene, the EBV nuclear antigen 1 (EBNAT)

15 and the oriP origin of replication. EBNA1 and oriP are necessary for the propagation of the
pEAKS vector as episomal DNA in human cells and the generation of stable transfectants,
Stably transfected cells were obtained after 7-10 days of culture in the presence of 2 ug/mL
of puromycine. The populations of puromycine resistant cells were expanded and used for
cytokine production.

20 PEAK - expressed purified by Ni** affinity chromatography were >95% pure and
were found predominantly in the form of disulfide-linked homodimers, as demonstrated by
non-reducing SDS-PAGE. The biological activity of the His-tagged, PEAK-expressed

human IL-17F was sirmlar to the activity of the hull.-17A/F from commercial sources.

EXAMPLE 2: Immunizations

25 Fully human monoclonal antibodies were generated using transgenic strains of mice
in which mouse antibody gene expression was suppressed and replaced with human
antibody gene expression, Three strains of transgenic mice were used:

1} HuMab® mouse (Medarex, Princeton NJ)
2) KM™ mouse, a crossbred between HuMAb Mouse and Kirin's TC Mouse (Kirin

30 Pharma Company, Japan)
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3) KM (FCyRIIb-KO) mouse, a strain derived from KM™ mouse, in which the
gene Fegr2b coding for the inhibitory Fe gamma Receptor [IB has been
inactivated.

Mice were immunized either with human IL-17F or both human IL-17F and rat 1L-

5 17F. Two forms of antigen were used for immunizations: non-conjugated IL-17F or IL-17F
conjugated to Keyhole Limpet Hemocyanin (KILH). Immunization strategies followed
standard protocols from the literature.

Sera of immunized animals were screened periodically by ELISA for the presence of

human IgG directed against hull.-17F, rat IL-17F, and hulL.-17A (Peprotech EC cat No

10 200-17). Most of the animals developed high-titer responses to human 1L.-17F. When both
rat IL.-17F and hulL-17F were used for immunizations, most of the animals developed high-
titer responses to both antigens. Importantly, a significant proportion of KM mice and KM
(FCyRIIb-KO) mice immunized with both hull -17F and rat IL-17F developed cross-
reactive responses to hull-17A. Cross-reactive responses were sporadically observed in

15 KM and KM (FCyRIIb-KO) mice immunized with hull.-17F as the only antigen (i e.,
without rat IL-17F). Contrary to the KM and KM (FCyRIb-KO) mice, HuMAD mice did
n(_)t develop cross-reactive titers o hull-17A, irrespective of the immunization protocol

employed.

EXAMPLE 3: Generation of hvbridomas

20 Fusion of Lymph Node Cells With SP2/0 Myeloma Cells

To obtain hybridomas, popliteal, inguinal, para-aortic, submandibular, cervical,
axial, and brachial lymph nodes were removed from the mice and digested with collagenase
and DNAse. Single cells suspension of lymph node cells was mixed at 1:1 ratio with SP2/0
myeloma cells and suspended in Cytofusion Low Conductivity Medium (CPS-LCMC,
25  CytoPulse Sciences, Inc.). Fusions were done with 30 to 60 million splenocytes in the
CytoPulse CEEF50 Electrofusion apparatus as indicated by the manufacturer (Cyto Pulse
Sciences, Inc). After electrofusion, cells were incubated for approximately 1 hour at 37°Cto

allow recovery before distributing into 96-well plates.

Culture of Hybridomas
30 Fused cells were resuspended in HAT selection medium and plated in 44 to 52 96-
well plates at a cel} concentration of 0.1-0.2x10 * splenocytes per well in 200 ul medium.

Hybridoma selection proceeded for 14 days. Fusion of lymph nodes of immunized mice
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IL-6 secretion by IL- | 7-stimulated human fibroblasts Human foreskin fibroblast (HFFF2, ECACC
No 86031405) cells were seeded in 96- well plates in DMEM + Glutamine + 10% Foetal Bovine Serum
(FBS) and cultured for 24 h before the addition of hulL-17A or cylL-17A (25 ng/ml, 0.75 nM). In assays
for MAb 5neutralizing activity, IL-17A was pre-incubated with the antibody for 1 hour before adding to

the cells. Afigii24 hots,efaimuaiags subsiARaRR Mete ARlegledand B angeptation of human

IL-6 was measured by sandwich ELISA using an anti human IL6 antibody (Endogen cat No M620) for
capture an@r8shitsHRYAtEHBedisRAeH R B SAtBHY-( EnasbBrME2AB) + streptavidin HRP (Jackson

Immunoresearch 016-030-084) for detection. Table 7 10 summarizes IC50 values obtained from 1L-6
calibration eybredugitg-stamgard statistical techniques. Table 7: IC50 values for the inhibition of

human and cyno olll%clgnlhéln:l\fg?%o irr%ers 0 tnaﬁinr%%_\éviltlrtlacrqoss-Egt%gtive huIrL-%lZ pglbeodies; n.t., not
tested; (-) no inhibilon was bbserve orslﬁ%(%ou g not be ée’tnegrﬁlned‘(fb%ﬁ> p,M) spécies human |
cynom®BlgusprhsehZedifibemah 130AbIhding cohor2b HgIiiF 28dhg/ nlrchorié.1dm e ChiEEM) 30D12 4.2 6.6

30012 BE %ﬁu%r&gggg»%%ﬂgd%%gjéo rﬁ%&gﬁ In brief, 6 micron beads (Polybeads, cat. No
07312, Polysciences Inc.) were coated with hull-17F, hulL-17A (both from Peprotech EC)
or BSA (Sigma) and were distributed into FMAT® 384-well optical plates (Applied
Biosystems) at a density of 5,000 beads per well. The beads were mixed with a small

10 volume of hybridoma culture supernatants (30 pul per well) and incubated overnight before
addition of goat anti-human IgG Fe (Jackson Immunoresearch No 109-005-098) conjugated
to FMAT Blue® dye (Applied Biosystems). After an incubation period of 2 to 8 hours the
fluorescence of the beads was measured in an 8200 Cellular Detection System analyzer
(Applied Biosystems). Hybridomas producing human 1gGs that bound to hulL-17F, hullL-

15  17A or both hulL-17F and hulL-17A, but not to BSA, were expanded and subjected to

further analysis.

EXAMPLE 4: Cross-Reactivity of hull.-17F Antibodies
Binding assay: hulL-17F antibodies were tested for their ability to bind to the other

members of the IL.-17 family of cytokines, as well as to IL-17A and IL-17F from other

20  species. The assay was performed in the FLISA format, as described above. The following
recombinant cytokines were bound to polystyrene beads and tested for their ability to bind
hulL-17F antibodies: hu IL17A-F heterodimer (R&D Systems, cat No 5194-1L-025/CF)
(hulL17B (PeprotechEC, cat No 200-28), hulL-17C (R&D Systems, cat No 1234-IL-
025/CF), hulL-17D (PeprotechEC, cat No 200-27), hulL-17E (hulL-25, PeprotechEC, cat

25 No 200-24), mulL-17A (PeprotechEC, cat No 210-17), mulL-17F (PeprotechEC, cat No
200-17F), mu IL-17A-F heterodimer (R&D Systems, cat No 5390-1L-025/CF) rat IL-17F
(His-tagged, produced in house in insect cells), rat IL-17A (His-tagged, produced in house
in PEAK cells), cyIL-17F, cyIL-17A and the cylL-17A-F heterodimer (all three produced in
house in PEAK cells). The ability of the individual the hulL-17F antibodies to bind these

30  different cytokines is summarized in Tabie 3 below:
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212041411 108 nt. 15E6 3.9 4.5 15E6FK 0.83 0.76 4811 A n.t. 15 EXAMPLE 8. Enitone

The 15E6FK antibody binds human IL-17A (Accession No. Q16552) and
cynomolgus IL-17A (NCBI Accession No. XP 001106391) but not rat IL-17A (Accession No. Q61453)
or mouse IL-17A (Accession No. Q62386). The 15E6FK antibody also binds 20 human
IL-17F(Accession No. Q96PD4), cynomolgus IL-17F(NCBI Accession No. )CP 001106517), rat IL-17F
(Accession No. Q5BJ95), and mouse IL-17F (Accession No. Q8K4C3). Based on these observations,
a targeted mutagenesis was
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Table 3: Cross-reactivity of hull.-17F antibodies as determined by FLISA

spaties

dimer:

clone

name
30012

29p8

1E4

31A3

5E12

39F12

i2B12

1587

4H11

41B10

8B11

38B1

15E6

4B11
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mutating the corresponding residues in human IL-17F (L75S and G76R) followed by a 20 hulL-17F
sandwich ELISA using rabbit anti human IL-17F polyclonal antibody for the capture (R&D Systems, cat
# 500-P90). Similar as observed with hulL-17A: 1) L75S substitution in the human IL-17F sequence
reduced 15E6FK binding, 2) 676R substitution abolished 15E6FK binding altogether 3) None of the
other single or multiple amino acid mutations in hulL-17F (residues 2592P, 109V, 1105, 126T, 127P,
131H, 126-131TPVIHH ) affected binding of 15E6FK In conclusion, residue 075 of human IL-17A
(676 in hunEXAMPIR) s shseluehhtequifedriontiThthie hirding andithe adipeantresigye L74 (L75in
human lL'lr@b%I ysa 0 iQ' %?jld thus form an essential part of the epitope
recognized DYy MAG5EFK. EX g interference experiments. To assess if two
different antibodie$toaafivins sihbitdnedustyito dfiLIL7FBeiush-24va satitesiet biading interference
experiment r f E ( % e~ L'n}_gﬁd mmungsorbent-Assay). For these
experimentgﬁcﬁfﬁeﬁr%gég:gg v%g%é_tieiﬁggﬁ ﬁfﬁ% ihter eréﬁggs E}h%\meg %I}f?fnpe%?igé%:%: 15E6, 29D8,
30D12 SandBamrpchinesstoucd nttssaiasivend ofblbr18leted With fudfesvensaydisbefugate (FMAT

Blue, AppliedBipsysiquiskiofHioding Heigaion, St ues Used nanslaheled Apsempeiitors. For these
experiments, microbeads coated with hulL-17F or hulL-17A were distributéd into FMATO 384-well

optical pIatéé?ﬂEﬁWeW%%@%§%@mvﬁ%g¥§i%%ﬁ%ﬁ R In&r&=raibodinsedhtrations of
non-labeledsepmpriiiatanthay i 24chewEse Oy lidiasmHe B Ho kides p2r-to 51 200-fold excess over
the detectio ibpody). After the pre-incubation with competitor, fluorescently labeled detection
antibody weaD BHAR S HA AP LOTEb BT P B AT A SO A RO, The
fluored@encEpmfstite Beadsyvas measured at different time points (1 to 24 hours after addition of the
detection 15antibqgdy),using the 8200, Cellular Detectio tem Analyzer (Applied Biosystems).
Antibodies that re?:f%)é)%’f]z%‘%%% ‘é‘g?%%feéﬁ?’o%%s%?%‘r’?&?&ﬁ%%?}gg iIenp?l }“Spcg% 8%%%&%%’%}0 ?%%a%g and were
not able to ﬁind%imdhgmem@?%@tﬁe%nﬁ@é@n%th%%h@ﬁ tdrakhrationd ofenipatitor antibody
resulted in total aingfian mhead (uarearence 0. RarAsL ARRoMER AL RERINES < b

non-overlapping, spatially separated epitopes did not 20 interfere with each other and Wert able to

bind simultare8n&y fesrrsEaroianapdEy Hmprekife st selrilldiesBericayunttenhatveoy, partial

bindingsintegfarancesailld be akservesasacanNseamianss fhatetrdindsanes betweenfwo antibodies
binding in close proximity to two neiggqt}toringl epitopes (competitor antibody decreased bead

fluorescencE BRI SRR CRAUTHE L AIGFedt Eonts At dhble)* 69 hEaBERES Bese binding
interferencexffxpesinentsn2fieonantibodiesIWere assigraditethiresfasmilies or "epitope bins": 1) 15E6
and 29D8 2) 30D12 3) 39FI2 Binding of 15E6 or 29D8 (bin 1) partially interfered with binding of 30DI2
(bin 2). 30In contrast, binding of 39F12 (bin 3) did not interfere with the binding of the other three
antibodies (b MardiR)itsT hEhefbré7 Fecepitops wourithdii3 IbiRAissdatidliseparated from the
epitoped bound by 15E6, 29D8, or 30D12. What is claimed is: 1. An isolated fully human monoclonal

antibody that binds IL-1 poispiece ','"“I‘I’."—”I”?f i1|U| IUUIiIIIL,i anpHthet=17AM=1t7Fhetcrogimeric
complex, i Doty or kKa(M7s™) | ka(s™) Kq (M) Kq (pM)
hullL-17A 599 e+06 | 2.18e-04 3.64 e-11 36.4
15E6 hull-17F 7.94 e+06 | 6.76 -05 8.51 e-12 8.51
huell-17A/F | 1,41 e+06 | 6.3] e-d5 4.47 e-11 44,7
holl~17A 1.71 ¢+06 | 1.02e-04 594 e-11 59.4
30D12 halL-17F 2.31et+06 | 6.61 e-04 2.86 e-10 286
hulL-17A/F | 1.02 e+06 | 1.00 e-04 9.81 e-11 98.1
hull-17A 3.73 e+06 | 3.34 e-04 8.95e-11 89.5
39F12 hullL-17F 2.40 e+05 | 4.37 e~09 <1.00 e-12 <1,00
hull-17A/F | 8.11 e+05 | 3.26 e-04 4.02 e-10 402
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5exhibits (i) a binding affinity of at least 100 pM or less against the IL-17A homodimer, (ii) a binding
affinity of at least 300 pM or less against the IL-17F homodimer, (iii) a binding affinity of at least 400
pM or less against the IL-17A/IL-17F heterodimeric complex, (iv) a neutralizing ability of at least 13 riM
or less against the IL-17A homodimer, (v) a neutralizing ability of at least 120 nM or less against the
IL-17F homodimer, and (vi) a 10neutralizing ability of at least 31 nM or less against the 1L-17A/IL-17F

heterodimegig,¢omplertig-oFRSRRIOAMNALCIBINT L WhRTEID A Aty cxilits () a binding affinity
of at least 40 pM or less against the IL-17A"homodimer, (u) a binding affinity of at least 10 pM 15or

less againsSTThe TC-I7F ffomodimer, @and (1 a olfndmg'a‘frrm'[; ¥s against the
IL-17A/IL-L7F hgtesediner. °’ljﬂ%’e r’ﬂétﬁéﬂi;ﬁgf dlaife {8 Wheleiklt@Wntibody ©Mibits (i) a binding
affinity of gt T€ast IS PV TEES a0 LdNE166 L[ el B Qe TTET, (i ampiorgfgrity pf at least 10 pM
200r less agaigghihe IL-L(H TGz & SR gy st feastSfpitor less against the
IL-17A/IL-[17F heterodingy 4 Fe aMigpy R ttarg o TerenT drepntr exhibt

S, (Iv) a
_ neutralizing abitity of-at 7S T DT Ibé:??'éljagﬁ

FATTO >titralizing ability of
at least 1.9 %%EM@' lES‘A&I?ﬁ st-th "zfdgf&«b%’"'”‘dfﬂ;’-“’é;’pﬁ‘;‘ _'(_é'lg?e? i & of at least 11 nM

J
or I_ess ag aiﬂsf_}hel_l \-17%.:?-#'715_ e cé%@-'@'ﬁf OB 05 > ."b.'g 4@?{’3 thy o%‘gg , wherein_the
ant|b0dy XATOTS, (V) G O Z g oot -)L.ll atieas ,.:.)u RvEertesSagatstt u-C H—+¥ A homodimer, (V)
a neutralizing aboilitsy of axt',ﬁ::%%* 303 r:;;!‘v’! D.Jeé:s a%airjl\,t Hreh— A= hompd qt)_anda (vi) a neutralizing
ability of leaSt L.t nM epless-agalrswce 021 2 AR 478818l cors gv 5. The antibody of
claim 1, wherein-the-antBodaxhibits 2004 Reutr 23 bilin 288 1841 0 2?84 ocess against the
IL-17A homodimet, (v) a-He izi iy Lleastd 2 nN1 or 16%s aghinst tHe LI 7F homodimer,
and (vi) a izi ilits? Bt at lohsf 8°FFRE o |1BO0 5Mines AR08-1974/1 - PR heterodimeric
complex. 507 mprEtaritblsdy6fdaim 1, wherein the antibody is 15E6 and comprises a VIl CDR1

arain. tha
|9 )

prising the amino acid
sequerice @ 873 DRI SequUerice CompHsig the-arifo 1oracid sequence of SEQ
ID NO: 110, a VL GixR2idequenceaomptisinspthel dmihdEati sequence ef BEG D dNMp@% and a VL

CDR3 seqqgﬂﬁ%ggmplrmgfétg%%gggpb%glg%kjﬁni:%gf SEQ ID NO: 111. 8. The antibody of claim 1,
ody an

wherein the antibody is 15E6FK and compriSes a VIl 15 CDR1 sequence comprising the amino acid
sequence of SEQBRIG ceBPaAIRR S igdes cectonepasmy tinanmime bididedd§liéhie of SEQ ID

NO: 94, a ig&RR 3 spEHENGR:AqMBraIRGHIR RN AT BeUSASE R AFRARNPHRRs@ VL CDRL
sequence comprising the amino acid sequence of SEQ ID NO: 110, a VL CDR2 sequence comprising

the antho déidt CHBEERS IRYIOT AfcBiviunReGERIERedvcuR prIsRelitirekeRimo acid 20

sequence af G5 QilBNQabLkineSFhavartibagy, afclaim Layhereln theiaptibodyehiads to the same
epitope as the 15E6 antibody. 2510.The antibody of claim 1, wherein the antibody binds to the same

epitope as the 45EERICAT IS SayompetitipR SUtEBIIFBRdEIM A hamesinrthéoanibsey Binds IL-17A,
IL-17F and ihabhibd Adil- 2de hetradintein chinplexand e antsAORe fkimopecedils R IL-17A or the

L SoLTa e hemarinele Bl AT HISDG MLt 12,80 ol ly human

15 mixes was then measured on a Biacore 2000 instrument as described above (example 3).
Pre-incubation of IL-17A with soluble receptor-IgG-Fe fusion proteins of human or mouse
origin at 1:1 IL-17A to IL-17RA-Fc molar ratio reduced the binding of IL-17A to
immobilized 15E6FK antibody by more than 90%. Pre-incubation of IL-17A with soluble
receptor-IgGG-Fc fusion proteins of human or mouse origin at 1:251L-17A to IL-17RA-Fc

20 molar ratio eliminated this binding the binding of IL-17A to immobilized 15E6FK antibody
altogether (~100% inhibition), demonstrating that the interactions of human 11.-17A

homodimers with IL-17RA receptors and the 15E6FK antibody are mutually exclusive.
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(a)a VH CDR1 region comprising the amino acid sequence of SEQ ID NO: 57, 60, 66, 69, 76, 79, 82,
or 85; (b)a VH CDR2 region comprising the amino acid sequence of SEQ ID NO: 58, 61, 63, 65, 67,
70,72,74,77, 80, 83, 86, 93 or 94; 5(c)a VH CDR3 region comprising the amino acid sequence of
SEQ ID NO: 59, 62, 64, 68, 71, 73, 75, 78, 81, 84, 87, or 95; (d) a VL CDRL1 region comprising the
amino acid sequence of SEQ ID NO: 96, 101, 104,107 or 110; (e) a VL CDR2 region comprising the
amino acid sequence of S
amino acid Segrenteof SESIBSNEI8 99 16643, 1062985
IL-17F and IL-17A. 1513.The antibody of claim 12, wherein said antibody also binds the IL-17A/IL-17F

heterodimeyic comple, &47he aptibpsyolclainEAE-Whe sip,saldantibody is an 19G isotype.
2015.The antibody of claim 12, wherein said antibody is an IgG1 isotype. 16. The antibody of claim

12, wherein said aRtiBEHLcbipiised-2 heBind drafnvamapii s ToiRFEIAG 4R Amino acid
sequence SEREQELIRIMSERABNRR cbn spbudlsh, Bt BOmdA.128,32a 3138752806 54 25 17. The
compriding G 5 SRR G St 1 SEBNBIR) TS Praa5 5136 40 and 56.
3018.An isclataddubyihuifiarenddndClofBlaatitiopdy comprising a heavy chain variable sequence

comprising the aminORCSEAURCe RLSEQIRNG: 26 BB 14 420,24, 35,32, 38. 52 or 54

and a light chain variable sequence comprising the amino acid sequénce of 'S 4,12, 16, 22,
26, 30, 36, Boyioe SeruwhdiBih wald erltbsdydbinls heforRmetiditon Af ¢gokireamibody dfclaim 18,
wherein saigl antj | gG\isat quﬁ? of chai 3ayhetein sai [body is an
lgG1 isotyp@lﬁ%%%ﬁg 6iﬁjul y@uﬁ%gﬁggﬁ@%nu o’ci'I a??ﬁ?ggg&'tﬁér%%%ﬁv%%%ein said
antibotfy compriERE: ig(sharvHoGPREEsG0H Ebrhp Aignginec Bredocheld?684ubhed. 6hGEQ ID NO: 85

or 90; 279:2559), significantly increasing the sensitivity of the mouse fibroblasts to IL-17A and

IL-17F. In assays for MAb neutralizing activity, the IL-17 cytokines were pre-incubated
with the antibody for 1 hour before adding to the cells. After 24 hours of stimulation in the
presence of cytokines, supernatants were collected and the concentration of mouse IL-6 was
15 measured by sandwich ELISA using rat anti mouse IL6 antibody (BD cat No 554400) for
capture and a second, biotinylated, rat anti mouse IL6 antibody (BD 554402.) plus
streptavidin HRP (Jackson Immunoresearch 016-030-084) for detection. Table 6
summarizes the Cso values, obtained from IL-6 calibration curves using standard statistical
techniques. Cynomolgus, mouse or rat IL-17A and TL-17F are also active in MEF cells and
20 were tested against the monoclonal antibodies of the invention according to the methods

described above.
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(b)a VII CDR2 region comprising the amino acid sequence of SEQ ID NO: 88 or 91; (c)a VH CDR3
region comprising the amino acid sequence of SEQ ID NO: 89 15o0r 92; (d)a VL CDRI region
comprising the amino acid sequence of SEQ ID NO: 101 or 107; (e)a VL CDR2 region comprising the
amino acid sequence of SEQ ID NO: 102 or 108; and. 20(0a VL CDR3 region comprising the amino
acid sequence of SEQ ID NO: 112 or 113, wherein said antibody binds IL-17F. 22.The antibody of
claim 21, wherein said antibody does not bind IL-17A or IL-17A 25homodimer. 23.The antibody of
claim 21, wheré,'h said antibody is an IgG isotype. 24.The antibody of claim 21, wherein said antibody
comprises a heavy chain variable 30 sequence comprising an amino acid sequence selected from
SEQ ID NO: 44and 48. 25.The antibody of claim 21, wherein said antibody further comprises a light
chain variable sgquence comprising the amino acid sequence of SEQ ID NO: 46 and 50, 26.A
pharmaceutical‘{-g:omposition comprising an antibody of any one of the preceding claims and a carrier.
527.A method df alleviating a symptom of a clinical indication associated rheumatoid arthritis, Crohn's

disease, psorlags m tﬁ)escleros is thionjc ¢bdgtructiye pulmhohary dijsepse, dr astima in a subject,
the method comprisin msterin_g an| antageanist of ke 1 LA <7 | heterpdimgric complex to a
subject in need ghere anount suh‘ic!entto alleviatg the symptom of the cI|n|c | indication
associated wﬂh"%heurr iqattritis; TO¢ronnis diseasg, psofiasis,f myiple|Sclergsis chronic
obstructive pulnggonary dl9:§ 15%, or asthuy & 253 Eke-me d@f Q|aiéﬁ g",‘;y hgreip;said subject is a
human. 1529.Tfe methopFgf glgim|27, wheyein shid & 8( on|st |s ¢ mon()cclincl anf ody or fragment
thereof. 30. The methperefetaim 29 wheremsaic-motogtorfat-ant y'o et dy accordlng to
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31. A method of alleviating a symptom of an autoimmune disease, inflammatory disorder or cell
proliferation disorder, wherein the method comprises administering an antibody according to any one
of claims 1 to 25 to a subject in need thereof in an amount sufficient to alleviate the symptom of the
autoimmune disease, inflammatory disorder or 25cell proliferation disorder in the subject. 32.The
method of claim 31, wherein said subject is a human.

GENENLAW-#357058-vI-P4495R1_- Sequence_Listing_in txt_format. TXT SEQUENCE LISTING

<110> Novimmuhre.n6nWasternaknslayaziohkbe geroBlivier <120> Anti-IL-17A/IL-17F Cross-Reactive
Antibodies and Methods of Use Thereof <130> 23135-415001W0 <140> IB2009/005796 <141>

2009-05-05 <150 465,<151> -05- > 8369 <151> 2008-09-26 <160>
115 <170> Patenﬁ%gl\%rgsjlfé%lgs%g g&ﬁ%i%?f @ﬁi? %@@%@%ﬁ%@ o‘%eéessgﬁéﬁénié0> 1
caggtgcagcigijetsio yFddtyag utnngaatit c iy ddeiagtieagyich o) toviguimyy ditciggata
caccticacc gaiiaiaaia, IFARGIIIEHIAIASA0GCEH20; aRI99RGaAM I9FHIRAIS IAIGY0RIEYAalgaaccety

acagtggtgt catacgttatlSO gcacagaagt tccagggtag agtcaccatg accaggaaca cctccataag cacagcctac240

atggagetaaedgietmecitdtyddoht argyeeytae gtk Begadhatydsod ey defupetdintctta

ctacttctac tGegBiiaN. AcIEHORINL ACHRGRNAGESOQ ARIMERCC U I TR Band WL dnt k2 <212>

PRT <213> Homo safigns <400> 2 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
of human IL-6 was measured by sandwich ELISA using an anti human IL6 antibody

(Endogen cat No M620) for capture and a biotinylated anti human IL6 antibody ( Endogen
M621B) + streptavidin HRP (Jackson Immunoresearch 016-030-084) for detection. Table 7
10 summarizes 1Cs values obtained from 1L-6 calibration curves using standard statistical

techniques.

Table 7: 1Csq values for the inhibition of human and cynomolgus IL-17A homodimers
obtained with cross-reactive hulL-17F antibodies; n.t., not tested; (—) no inhibition

was observed or 1Csp could not be determined (1Csp>1 uM)

spescies human I cynomolgus
iL-17 dimer: IL-17A
IL-17 conc. 25 ng/ml | 25 ng/mil
clone name 1Cs0 (NMY)
30012 4.2 6.6
30D12 BF 3.0 5.7
25D8 36 n.t.
38F12 14 15
38F12A 21 ‘ 20
AH11 108 n.t.
15E6 3.9 4.5
15E6FK 0.83 0.76
4811 =) n.t.

15
EXAMPLE 8. Epitope characterization.
The 15E6FK antibody binds human IL-17A (Accession No. Q16552) and
cynomolgus IL-17A (NCBI Accession No. XP_001106391) but not rat IL-17A (Accession
No. Q61453) or mouse IL-17A (Accession No. Q62386). The 15E6FK antibody also binds
20 buman IL-17F(Accession No. Q96PD4), cynomolgus IL-17F(NCBI Accession No.
XP_001106517), rat IL-17F (Accession No. Q5BJ95), and mouse IL-17F (Accession No.
Q8KA4C3).
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151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 202530 Asp lle Asn Trp Val
Arg Gin Ala Thr Gly Gin Gly Leu Glu Trp Met 354045 Gly Trp Met Asn Pro Asp Ser Gly Val lle Arg Tyr
Ala Gin Lys Phe 505560 GENENLAW-#357058-v1-P4495R1 - Sequence_Listing_in
txt_format. TXT Gin Gly Arg Val Thr Met Thr Arg Asn Thr Ser lle Ser Thr Ala Tyr 65707580 Met Glu
Leu ASn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Glu Trp Phe Gly Glu Leu

Pro Ser Tyr Tyr PRe Tyt Ser G 190105110 Met Asp.val Tip.Gl.Gin @iy thr T hrval T Val Ser Ser

115120125 <210> 3 <211> 321 <212> DNE%% Homo sapiens g}l00> 3 gaaattgtgt tgacacagtc
tccagccaccaEiiftetigt eeeagyeificddonbeches 5o e tid s Hapyee gty kinettabiecagctacttag
cctggtacca ReagRaRAclRliNaca0 s EEARaClcC LRI IR ICA RaARCAMOBGEARIIG.calccCcagec1 80

aggttcagtg gcagtgggtc tgggacagac ticactctca ccatcagcag cctagagect240 gaagattitg cagtttatta
ctgtcagcag %ﬁ%ﬁéﬁ%@gg&@i&&%’@‘fﬁ%@%&%@%ﬁ HYygaccaaag tggatatcaa a321 <210> 4 <211> 107

<212>PRT <213Fsianee sapitnesdQpeciichdsitndahliemiAnGin SeriRie At Zkhriey Ser Leu Ser
PrOGY 53N, 70K, 74L, 75G, 91, 100R, 108N, 1098, 126P, 125T, 126P, 129H, 130H, 131V, and
132A) or clusters of residues (LG, residuses 74-735; NSFRL, residues 108 to 112 or PIVH,
residues 126 to 129) were substituted with amino acids found at the corresponding position
in the mouse IL-17A sequence, and the resulting mutant cytokines were expressed in
10 mammalian cells as described in Example 1.

Binding of 15E6FK to mutant cytokines was determined by sandwich ELISA, using
rabbit anti human IL-17A polyclonal antibody (R&D Systems, cat # 500-P07) for the
capture of the cytokine and using 15E6FK with anti-human IgG kappa-HRP antibody for
detection.. L74Q and G75R were the only two amino acid substitutions that affected 15E6

15 binding: L74Q reduced 15E6FK binding by more than 70%, while the G75R point mutation
or the LG to QR double mutation totally abolished binding. None of the other single or
multiple amino acid substitutions affected binding of 15E6FK to hullL-17A.

The importance of these two residues for 1SE6FK binding was further confirmed by
mutating the corresponding residues in human IL-17F (1.758 and G76R) followed by a

20 hulL-17F sandwich ELISA using rabbit anti human IL-17F pelyclonal antibody for the
capture (R&D Systems, cat # 500-P90). Similar as observed with hufl-17A:
1) L75S substitution in the human IL-17F sequence reduced 15E6FK binding,
2) GT6R substitution abolished 15EOFK binding altogether
3} None of the other single or multiple amino acid mutations in hulL-17F (residues
25 92P, 109V, 1108, 126T, 127P, 131H, 126-131'TPVIHH ) affected binding of
15E6FK

In conclusion, residue G75 of human IL-17A (G76 in human IL-17F) is absolutely
required for 15E6FK binding, and the adjacent residue L74 (L75 in human [L-17F) plays a
30  minor role. These two residues thus form an essential part of the epitope recognized by
mAb 15E6FK.
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151015 Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 202530 Leu Ala Trp Tyr Gin
GIn Lys Pro Gly Gin Ala Pro Arg Leu Leu lle 354045 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala
Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro 65707580
Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Arg Ser Asn Trp Pro Pro 859095 Thr Phe Gly Pro Gly Thr
Lys Val Asp lle Lys 100105 Page 2 GENENLAW-#357058-v1-P4495R1_- Seguence_Listing_in
txt_format. TXT <210> 5 <211> 369 <212> DNA <213> Homo sapiens <400> 5 caggttcagc tggtgcagtc

tggagctgag ipeapdays Bgmqg{@r@géga@gg;@@@g@ggcaagg cttttgctta caccttttcc acctatggta tcagctgggt

gcgacaggccl20 C(it %acaag t%%catgtage gnttl%gg aé gg%? ‘2:] a]g?aaaé%% 3‘&‘%@2 tat180 gcacagaaag

tccagggcag aatcaccatg accacagaca ca cBESgel ead Latctgacgac

acggccgtgt h’tﬁctmgn@gaﬁﬂmmo@tg@tg@t@wmcmwmeﬁggﬂ@mdmm@mwc _
cacogtcacoapRAIGIHRER SR IR0 A RIS RARRR TP IRTHRING SASNE 700> © Cin val

Gin Leu val Gin Ser ys Lys Pro
binding mterference (bmdmg competition): 15E6 29D8, 30D12, and 39F12. These four

antibodies were either labeled with fluorescent dye conjugate (FMAT Blue, Applied
Biosystems) for binding detection, or were used non-labeled as competitors,

For these experiments, microbeads coated with hulL-17F or hulL-17A were
distributed into FMAT® 384-well optical plates (Applied Biosystems) and were pre-

10 incubated with increasing concentrations of non-labeled, competitor antibody for 24 hours
(0.1 pg/ml to 60 pg/ml; ie., 2- to 1200-fold excess over the detection antibody). After the
pre-incubation with competitor, fluorescently labeled detection antibody was added to a
final concentration of 50 ng/ml, and the incubation was continued. The fluorescence of the
beads was measured at different time points (1 to 24 hours after addition of the detection

15 antibody) using the 8200 Cellular Detection System Analyzer (Applied Biosystems).

Antibodies that recognize the same epitope or an overlapping epitope competed for
binding and were not able to bind simultaneously to the antigen. In this case, high
concentrations of competitor antibody resulted in total extinction of bead fluorescence. In
contrast, antibodies that recognize non-overlapping, spatially separated epitopes did not

20 interfere with each other and were able to bind simultaneously (competitor antibody did not
affect bead fluorescence). Alternatively, partial binding interference could be observed as a
consequence of steric hindrance between two antibodies binding in close proximity to two
neighbormg epitopes (competitor antibody decreased bead fluorescence but only partially,
cven at the highest concentrations). On the basis of these binding interference experiments,

25 four antibodies were assigned to three families or “epitope bins™:

1) 15E6 and 29D8
2) 30D12
3y 39F12

Binding of 15E6 or 29D8 (bin 1) partially interfered with binding of 30D12 (bin 2).

30 In contrast, binding of 39F12 (bin 3) did not interfere with the binding of the other three
antibodies (bins 1 and 2). Therefore, the epitope bound by 39F12 is spatially separated from
the epitopes bound by 15E6, 29D§, or 30D12,
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Ser Val Lys Val Ser Cys Lys Ala Phe Ala Tyr Thr Phe ser Thr Tyr 202530 Gly lle Ser Trp val Arg Gin
Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Trp lle Ser Ala Tyr ASn Ser Asn Thr Asn Tyr Ala GIn
Lys Val 505560 GIn Gly Arg lle Thr Met Thr Thr Asp Thr Ser Thr Arg Thr Ala Tyr 65707580 Met Glu
Leu Arg Gly Leu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys 859095 Ala Thr Phe Phe Gly Gly His Ser
Gly Tyr His Tyr Gly Leu Asp Val 100105110 Trp Gly GIn Gly Thr Thr val Thr Val Ser Ser 115120
<210> 7 <2¥hat368mglediddNA <213> Homo sapiens <400> 7
GENENLAW-#357058-v1-P4495R1 - Seguence_Listing_in txt_format. TXT caggttcagc tggtgcagtc
tggagctgag gtgaagaagc ctggggcctc agtgaaggtt60 tcctgcaagg cttctgttta cacctttacc acttatggta tcagetgggt

gcgacaggcetl20 cétggabaatiglyttgagiouaiepyation atcdychtt Hodalhgtaa tacasaotat 180 ggacagaatt

tecaggqcag #B1RaNGRIR. orATRORCE LRYCRsER0 CARIACHIACAA AI9RLEINa, 00RRERIa0 alctoacgac
acggccgtgt attactgtgc gagtttccac300 ggtggtcact ctggctacca ctacggtitg gacgtctggg gccaagggac

cacggtéacc36ibHidic arbasERefnsy glep jopst 198 pid i lesrapainst 3e Hotvd dwpiedsner, (ii) a
binding affinity of at least 300 pM or less against the IL.-17F homodimer, (iii) a binding

affinity of at least 400 pM or less against the H.-17A/I1L-17F heterodimeric complex, (iv) a
neutralizing ability of at least 13 nM or less against the 1L.-17A homodimer, (v) a
neutralizing ability of at least 120 nM or less against the IL-17F homodimer, and (vi) a

10 neutralizing ability of at least 31 nM or less against the 1L-17A/IL-17F heterodimeric

complex,

2. The antibody of claim 1, wherein the antibody exhibits (i) a binding affinity of at
least 40 pM or less against the IL-17A homodimer, (if) a binding affinity of at lcast 10 pM

15 or less against the IL-17F homodimer, and (iii) a binding affinity of at least 50 pM or less
against the 1L-17A/IL-17F heterodimer.

3. The antibody of claim 1, wherein the antibody exhibits (i) a binding affinity of at
least 15 pM or less against the IL-17A homodimer, (ii} a binding affinity of at least 10 pM

20 orless against the IL-17F homodimer, and (ii1) a binding affinity of at least 30 pM or less
against the IL-17A/IL-17F heterodimer.

4, The antibody of claim 1, wherein the antibody exhibits, (iv) a neutralizing ability of
at least 13 nM or less against the IL-17A homodimer, (v) a neutralizing ability of at least 1.9

25  nM or less against the IL-17F homodimer, and (vi) a neutralizing ability of at least 11 nM or
less against the IL-17A/IL-17F heterodimeric complex.

3. The antibody of claim 1, wherem the antibody exhibits, (iv) a neutralizing ability of
at least 1.6 nM or less against the IL-17A homodimer, (v) a neutralizing ability of at least

30 1.7 nM or less against the IL-17F homodimer, and (vi) a neutralizing ability of at least 1.1
nM or less against the IL-17A/IL-17F heterodimeric complex.
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<400> 8 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser
Cys Lys Ala Ser Val Tyr Thr Phe Thr Thr Tyr 202530 Gly lle Ser Trp Val Arg Gin Ala Pro Gly Gin Gly
Leu Glu Trp Met 354045 Gly Trp lle Ser Val Tyr Asn Gly Asn Thr Asn Tyr Gly Gin Asn Phe 505560 Gin
Gly Arg Val Ser Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Arg Ser Leu Arg
Ser Asp Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Ser Phe His Gly Gly His Ser Gly Tyr His Tyr Gly Leu

Asp Val 106105110 110 6l Gl G T IDENG TIp Vel o 86118120 <2100 0 g1 960 <212>

DNA <213> Homo sapiens ‘9 caggtgcagc tggtgcagtc ggagttgag g?gaagaa CC §gcctc
agtgaaggtce ettt danyprieseperisatstifadd Aderandjtacte fyttyygtigdgacadgiyla cetggacaag

ggettgagto gatagalad.eieaniolikapamagiag aanananiett] % deRrARARPLIRRY AHdrRA.fYigaccatd

accacagaca catccacaag_tacagcctac240 Paé;e o
GENENLAWYaSvesvnsAhoBR17A/ 15 flidksaodmmly saronlcformat. TXT atggagctga ggagectgag
atctgacgiac acggcegtct attactgtge gagtttccac300 ggtggteatt ctggctacca ctacggtttg gacgtctggg

ccaa ac cacgqtcacc360 gtctcctcal369 <210> 10 <211> 123 <212> PRT <213> Homo sapiens
2 400>gfg §. g%‘xe anti ()d)gzJ of cla&m ?, Where%n the antibody is 15E6 and comprises a VH CDR1 P

sequence comprising the amino acid sequence of SEQ ID NO: 85, a VH CDR2 sequence
comprising the amino acid sequence of SEQ ID NO: 86, a VH CDR3 sequence comprising
the amino acid sequence of SEQ ID NO: 87, a VL. CDR1 sequence comprising the amino

10 acid sequence of SEQ ID NO: 110, a VL CDR2 sequence comprising the amino acid
sequence of SEQ ID NO: 97 and a VL. CDR3 sequence comprising the amino acid sequence
of SEQ ID NO: 111.

8. The antibody of claim 1, wherein the antibody is 15E6FK and comprises a VH

15 CDRI sequence comprising the amino acid sequence of SEQ ID NO: 83, a VH CDR2
sequence comprising the amino acid sequence of SEQ ID NO: 94, a VH CDR3 sequence
comprising the amino acid sequence of SEQ ID NO: 95, a VL CDR1 sequence comprising
the amino acid sequence of SEQ ID NO: 110, a VL CDR2 sequence comprising the amino
acid sequence of SEQ ID NO: 97 and a VL CDR3 sequence comprising the amino acid

20 sequence of SEQ ID NO: 111.,

9. The antibody of claim 1, wherein the antibody binds to the same epitope as the 15E6
antibody.

25 10.  The antibody of claim 1, wherein the antibody binds to the same epitope as the
15E6FK antibody.

11. The antibody of claim 1, wherein the antibody binds IL-17A, IL-17F and the IL-
17A/L-17F heterodimeric complex and prevents one or more of IL-17F, IL-17A or the IL-

30 17A/L-17F heterodimeric complex from binding with its receptor.

12. Anisolated fully human monoclonal antibody, or fragment thereof, wherein said

antibody comprises:
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Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys
Ala Ser Val Tyr Thr Phe Thr Thr Tyr 202530 Gly lle Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu

Trp Met 354045 Gly Trp lle Thr Val Tyr Asn Gly Asn Thr Asn Tyr Ala Gin Lys Phe 505560 His Gly Arg
Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Arg Ser Leu Arg ser Asp
Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Ser Phe His Gly Gly His Ser Gly Tyr His Tyr Gly Leu Asp Val

100105110 T Gy Gin ol s Y TVALSeLRSr o120 s21051 - iR 12> DNA

<213> Homo sapiens <220> <221> misc_feature <222> (15)..(15) <223>n'is 4, ¢, g, or t <220> <221>
misc_feature <222> (1449,.60449.<4233, 82s0888; g, or t <400> 11 gaaattgtgt tgacncagtc tccagecace

ctgtctitgt ctccagggep aagagreateh: SGicHRns SHaEAAACAMALRNN A0t RERELRIGIaCCa
acagaaacct120 ggccagg6c1tf:6%?%ggﬁc,}?gjg ,c%fn%%t a!t 8?5%%??2,083%%%91?%@9 catcccagccl80 Page 5
5 ()  a Vg CDR3 region comprising the amino acid sequence of SEQ D NO: 59,
62, 64, 68,71, 73,75, 78, 81, 84, 87, or 95;
(dy  aVy CDRI region comprising the amino acid sequence of SEQ ID NO: 96,
101,104, 107 or 110;
(¢}  aVy CDR2 region comprising the amino acid sequence of SEQ ID NO: 97,
10 102, 165 or 108; and
(f) aVvy CDR3 region comprising the amino acid sequence of SEQ ID NO: 98,
99, 100, 103, 106, 109, or 111,
wherein said antibody binds IL-17F and IL-17A.

15 13.  The antibody of claim 12, wherein said antibody also binds the IL-17AAL-17F

heterodimeric complex.

14.  The antibody of claim 12, wherein said antibody is an IgG isotype.

20 15.  The antibody of claim 12, wherein said antibody is an IgG1 isotype.

16.  The antibody of claim 12, wherein said antibody comprises a heavy chain variable
sequence comprising an amino acid sequence selected from SEQ ID NO: 2, 6, 8, 10, 14, 18,
20, 24, 28, 32, 34, 38, 32, and 54.

25
17.  The antibody of claim 12, wherein said antibody further comprises a light chain
variable sequence comprising the amino acid sequence selected from SEQ ID NO: 4, 12, 16,

22, 26, 30, 36, 40 and 56.
30 18,  Anisolated fully human monoclonal antibody comprising a heavy chain variable

sequence comprising the amino acid sequence of SEQ ID NO: 2, 6, 8, 10, 14, 18, 20, 24, 28,

32, 38, 52, or 54, and a light chain vanable sequence comprising the amino acid sequence of
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GENENLAW-#357058-vI-P4495R1_- Seguence_Listing_in txt_format. TXT aggttcagtg gcagtgggtc
tgggacagac ttcactctca ccatcagcag cctagagcct240 gaagattttg cagtttatta ctgtcagcag cgtagcaact
ggcctccgta cacttttggc300 caggggacca agctggagat caaa324 <210> 12 <211> 108 <212> PRT <213>
Homo sapiens <220> <221> misc_feature <222> (5)..(5) <223> Xaa can be any naturally occurring
amino acid <220> <221> misc_feature <222> (48)..(48) <223> Xaa can be any naturally occurring
amino acids#00> 42.@|u e gabt. e XaaGinGer FIOMRANELEUNDBH &LHRRMPN0GH{L51015 Glu
Arg Ala Th;“ﬁg Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 202530 Leu Ala Trp Tyr GIn GIn Lys Pro
Gly Gin Ala P ’A“rg Leu Leu Xaa 354045 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser
Gly 505560 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro 65707580 Glu Asp Phe

Ala Val Tyr '[é)yr Cys Gl ?i Ar, ger Asn Trp Pro P;%g %)95 Tyr. Thr. Phe Gly Gin Gly Thr Lys Leu Glu
lle Lys 100i 5 <2)i’71’%5>>a{)t1t %%’ﬂigc 63 L%l‘%cpﬁﬂ&ag 15 grﬁq’oa%s% @ﬁg Bo> 13 cagctgcagt
tgcaggagtc gggcccagga ctggtgaagc cttcggagac cctgtcectc60

20.  The antibody of claim 18, wherein said antibody is an 1gG1 isotype.

21.  Anisolated fully human monoclonal antibody, or fragment thereof, wherein said

antibody comprises:

10 (a)  a Vg CDRI region comprsing the amino acid sequence of SEQ ID NO: 85
or 90;
(b) & Vy CDR2 region comprising the amino acid sequence of SEQ ID NO: 88
or 91,
(¢)  aVy CDR3 region comprising the amino acid sequence of SEQ ID NO: 89
i5 or 92;
(dy  aVy CDRI region comprising the amino acid sequence of SEQ 1D NO: 101
or 107, |
(e}  aV; CDR2 region comprising the amino acid sequence of SEQ ID NO: 102
or 108; and
20 63 a Vy CDR3 region comprising the amino acid sequence of SEQ ID NO: 112
or 113,

wherein said antibody binds IL-17F.

22.  The antibody of claim 21, wherein said antibody does not bind IL-17A or IL-17A

25  homodimer.

23,  The antibody of claim 21, wherein said antibody is an IgG isotype.

24.  The antibody of claim 21, wherein said antibody comprises a heavy chain variable

30  sequence comprising an amino acid sequence selected from SEQ ID NO: 44 and 48.

25.  The antibody of claim 21, wherein said antibody further comprises a light chain

variable sequence comprising the amino acid sequence of SEQ ID NO: 46 and 50.
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acctgcgctg tctctgatga ctacatcagc agtaggagtt actactgggg ctggatccgcl20 cagcccccag ggaaggggct
ggagtggatt gggagtatct attatagtgg gagcacctac180 tacaacccgt ccctcaagag tcgagtcacc atatccgtag
acacgtccaa gaaccagttc240 Page 6 GENENLAW-#357058-vI-P4495R1 - Sequence_Listing_in
txt_format. TXT tccctgaaag tgagttctgt gaccgccaca gacacggctg tgtattactg tgcgagagtc300 agtggctgga
acgggaactg gttcgacccc tggggccagg gaaccctggt cacggtctcc360 tca363 <210> 14 <211> 121 <212>
PRT <213> Homo sapiens <400> 14 Gin Leu Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser
Glu 151015 Thr Leu Ser Leu Thr Cys Ala Val Ser Asp Asp Tyr lle Ser Ser Arg 202530 Ser Tyr Tyr Trp
Gly Trp lle Abg Gift Pharmaseaiydl yermosiin Glps4og s heds 9t sey fecpytioprawdssy Ser Thr Tyr
Tyr Asn PrQ;Se1:502%26Qk8u Lys Ser Arg val Thr lle Ser val Asp Thr Ser Lys Asn Gin Phe 65707580
ser Leu Lys val Ser Ser val 'fir Ala Thr Asp Thr Ala Val Tyr Tyr 859095 Cys Ala Arg Val Ser Gly Trp
Asn Gly Asn Trp Phe Asp Pro Trp Gly 100105110 Gin Gly Thr Leu Val Thr Val Ser Ser 115120 <210>

15 <214> 394 <2mﬁm&m3ﬁﬁﬁgw§aqi@m{ﬁmﬁml@ gadaitgkigacgecagiedstaggcacc ctgtctigt
ctccagggga g%:mgn Odicstctcct ca gt % al%t a gf? f‘gﬂ %%gﬁgtact&% %? ng%ta ccagcagaaal20

cctggcecagg cteceagg et eehEts: Jitgeae ey gé’agg
disease, or asthma in a subject, the method comprising administering an antagonist of the

IL-17A/IL-17F heterodimeric compiex to a subject in need thereof in an amount sufficient
to alleviate the symptom of the clinical indication associated with rheumatoid arthritis,

10 Crohn’s disease, psoriasis, multiple sclerosis chronic obstructive pulmonary disease, or
asthma.

28.  The method of claim 27, wherein said subject is 2 human.

15 29.  Themethod of claim 27, wherein said antagonist is a monoclonal antibody or

fragment thereof.

30. The method of claim 29, wherein said monoclonal antibody is an antibody according
to any one of claims 1 to 20 or fragment thereof.

20
31. A method of alleviating a symptom of an autoimmune disease, inflammatory
disorder or cell proliferation disorder, wherein the method comprises administering an
antibody according to any one of claims 1 to 25 to a subject in need thereof in an amount
sufficient to alleviate the symptom of the autoimmune disease, inflammatory disorder or

25 cell proliferation disorder in the subject.

32.  The method of claim 31, wherein said subject is a human.
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gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag240 cctgaagatt ttgcagtgta
ttactgtcag cagtatggta gctcaccgat caccttcggc300 caagggacac gactggagat taaa324 <210> 16 <211> 108
<212> PRT GENENLAW-#357058-v1-P4495R1 - Seguence_Listing_in txt_format. TXT <213>
Homo sapiens <400> 16 Glu lle Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly 151015 Glu
Arg Ala Thr LEGSBHEGE ﬁ@oﬁfagéﬁgﬁgﬁéf\ﬁﬁg@?@ér@étéﬁ%’s‘b—'ﬁ%ﬁ:écﬂ BRETFS Tyr Gin Gin Lys
Pro Gly Gin Ala Pro Arg Leu Leu 354045 lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro AS Arg Phe
ser 508960 G Ber Gl GFlr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu 65707580 Pro Glu Asp
Phe Ala Val “f%tf’)'/ﬂln yﬁ,ﬁﬁyé# r Gly Ser Ser Pro 859095 lle Thr Phe Gly Gin Gly Thr Arg Leu Glu
lle Lys 100105 <210> 17 <211> 381 <212> DNA <213> HOMO sapiens <400> 17 caggtccagc
tggtgeadre t &Eﬁééhg]a?ig&rc‘Ré@g‘f&é&téﬁ?géﬁﬁb?@éé%c?é‘éia%ﬂqeﬁétg’dcaﬁéEi:accctcagc
agctatgctt tcagc gggt gcgacaggccl20 cctggacaag ggcttgagtg gatgggaggg atcatccctt tctttggaac
aacadatfac1881gcadagb@btaccagggcag agtcataatt accgcggacg aatccacgaa cacagcctac240 atggagctga
gcgactigag cieaganss aggaccatat attattgtge gagagacagg300 gattactatg gtttggggag teccttctac
tactaepgta toEEeigggccaaggg360 accacggtca ccgtctectc a381 <210> 18 <211> 127 <212> PRT

<2132 Fjomq saplens, , o
DT L S

<150> us 61/098369
<151> 2008-09-26

<160> 115

<170> PatentIn version 3.5

<210> 1

<211> 378

<212> DNA

<213> Homo sapiens

<400> 1

caggtgcagce
tecctgecaagy
actggacaag
gcacagaagt
atggagctaa

ttcggggagt

acggtcaccg

<210> 2
<211> 126
<212> PRT
<213> Homo
<400> 2
Gin val GlIn
1

Ser val Lys
Asp Ile Asn
35

Gly Trp Met
50

tggtgeagtc
cttctggata
ggcttgagtg
tccagggtag
acagcctgag
taccctctta

tCtcctca

sapiens

tggggctgay
caccttcacc
gatgggatgg
agtcaccatg
atctgaggac

ctacttctac

gtgaagaagc
agttatgata
atgaaccctyg
accaggaaca
acggeegtgt

tccggtatgg

Leu val Gln ser Gly Ala géu val

5

20

val ser Cys Lys Ala ggr Gly Tyr

Trp val Arg GIn Ala Thr Gly Glin

40

Asn Pro Asp ggr Gly val Ile Arg

Page 1

ctggggectc
tcaactygggt
acagtggtgt
cctecataag

attactgtgce

acgtctgggy

Lys

Thr
30

Gly

Tyr
60

agtgaaggtc
gcgacaggcec
catacgttat
cacageetac
gagagaatgg

ccaagggacc

L.ys Pro Gly Ala
15

Phe Thr Ser Tyr

Leu Glu Trp Met

45

Ala GIn Lys pPhe

60
120
180
240
300
360
378



<400> 18 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 Ser Val Lys Val
Ser Cys Lys Ala Ser Gly Gly Thr Leu Ser Ser Tyr 202530
GENENLAW-#357058-v1-P4495R1 - Sequence_Listing_in txt_format. TXT Ala Phe Ser Trp Val Arg
GIn Ala Pro Gly GIn Gly Leu Glu Trp Met 354045 Gly Gly lle lle Pro Phe Phe Gly Th_r[_Thr Asn Tyr Ala
Gin Ly P SR0SHRE GOl B P RAASHTSH! SEophl Ay RO 85707520 et
Glu lggu Ser Gly Leu Arg SenGlu Asp Thr Ala Val Asyr Tyr Cys 859095 AlgoArg Asp Arg Asp Tyr Tyr
Gly Leu Gly Ser Pro Phe Tyr Tyr Tyr 100105110 Gly met Asp val Trp Gly GIn Gly Thr Thr val Thr Val
Ser G 1451203257340 49 52413:388152425 RVAT21331HRIROgPigARS <400> 19 caggtccage
tggtgcagtc tggggctgag gigaagaagc tcctgcaaggdctictggagg caccctcagesagctatgcett cctggacaag
gccttgagtg gatgggaggg atcatccctt gcacagaagt tccagggcag agtcacgatt accgcggacg atggagctga
gcagerigrgAteigaagReReQUGL iDL Jallatiat CHHOpEOag tcepelcoac taetarggtt accacggtca cegtetecte a
<210> 20 <211> 100<212> PRT <213> HBmo sapiens <400> 200GIn Val GIn Leu val Gin Ser Gly Ala
Glu Val Lys Lys Pro Gly Ser 151015

Met Asp val Trp Gly Gln Gly Thr Thr val Thr val Ser Ser
115 120 125

<210> 3

<211> 321

<212> DNA

<213> Homo sapiens

<400> 3
gaaatigtgt tgacacagtc tccagecace ctgtottigt ctccagggga aagagecacc 60

ctctectgea gggecagtca gagtgtiage agctacttag cctggtacca acagaaacct 129
ggccaggetc ccaggetect catctatgat gcatccaaca gggccactgg catcccagcc 180
aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcageag cctagagect 240
gaagattitg cagtttatta ctgtcagcag cgtagcaact ggcctcccac ttteggecect 300
gggaccaaag tggatatcaa a 321
<210> 4

<211> 107

<212> PRT

<213> Homo sapiens

<400> 4

Glu Ile val Leu Thr GlIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

i 5 10 15

Glu Arg Ala Thr Leu %er Cys Arg Ala Ser GIn Ser val Ser Ser Tyr
20 25 30

Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu asp Phe Ala val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Pro Pro
85 96 95

Thr Phe Gly Pro Gly Thr Lys val Asp Ile Lys
100 105
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Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Leu Ser Ser Tyr 202530 Ala 'he Ser Trp Val Arg GIn
Ala Pro Gly GIn Gly Leu Glu Trp met 354045 Gly Gly lle lle Pro the Phe Gly Thr Val Asn Tyr Ala GIn
Lys Phe 505560 GENENLAW-#357058-vI-P4495R1 - Seguence_Listing_in txt_format. TXT Gin

Gly Arg Val T1£]h I T}{w_ ?5 Gly g%rA_s g\f la, Tyr 65707580 Met u Ser Leu Arg
Ser Glu Asp ErN )[Ze\}fé' a% y‘r?ﬁi%r (%?/E%g JB“A%E rﬁ%ﬁ éﬁrgt,&g%“?@ﬁ%?%%%@ﬁc G{I%)ﬁrSer Pro Leu His
Tyr Tyr 100105110 Gly Leu Asp Val Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 115120125 <210> 21
<21T; %%l > DNA <213> Homo sapiens <400> 21 gaaattgtgt tgacacagtc tccagacttt cagtctgtga
ctccaaagga gRaagtcacc60 atcacctgcc gggccagtca gagcattggt agtagcttac actggtacca gcagaaaccal20
gatcagictc cHaBgctést Bafcaagtat gettcccagt cetictcagg ggtccectcg180 aggttcagtg geagtggatce
tgggagggat ttcaccctca ccatcaatag cctggaagct240 gaagatgctg cagcgtatta ctgtcatcag agtagtagtt
taccoiomET gitty Jocdg 800t gg yeetaayg d0getreaana 3219924 0ct 223924429407 <212> FRT <213>

Home s3pies <4002 22 Gl e Vel e Tl GI0 6t PEo,Aseiplie GIASepYal Th Prg.bys 151015 Glu

Lys Va hr Cys Arg Ala Ser Gin Ser lle Gly Ser Ser 202530 Leu His Trp Tyr Gin Gin Lys Pro
Asp GitdSefin I§SeadteudR QBRIPY atcagegett acaatagtaa cacaaactat 180
gcacagaaag tccagggeag aatcaccatg accacagaca catccacgcg cacagcctac 240
atggagctyga ggggectgag atctgacgac acggcecgtgt atttctgtgoe gactttcttc 300
ggtggtcact ctggctacca ctacgggttg gacgtetgygg gecaggggac cacggtcacc 360
gtctcctea 369
<210> 6
<211> 123
<212> PRT
<213> Homo sapiens
<400> 6

GIn val &In teu val GIn ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val Ser Cys Lys Ala gge Ala Tyr Thr Phe Ser Thr Tyr
20 30

Gly Ile ser Trp val Arg Gln Ala Pro Gly Gln Gly zgu Glu Trp Met
35 40

Gly Trp ITe Ser Ala Tyr Asn Ser Asn Thr Asn E%r Ala GIn Lys val
50 35

GIin Gly Arg Ile Thr Met Thr Thr Asp Thr Ser Thr Arg Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Gly Leu Arg Ser Asp ggp Thr Ala val Tyr gge Cys
85

Ala Thr Phe pPhe Gly Gly His Ser Gly Tyr His Tyr Gly Leu Asp val
100 105 110

Trp Gly Gin Gly Thr Thr val Thr val Ser ser
115 120

<210> 7

<211> 369

<212> DNA

<213> Homo sapiens

<400> 7
Page 3



Lys Tyr Ala Ser Gin Ser Phe Ser Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp

Phe Thr Leu Thr lle Asn Ser Leu Glu Ala 65707580 Glu Asp Ala Ala Ala Tyr Tyr Cys His Gin Ser Ser

Ser Leu Pro Trp 859095 Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys 100105 Page 10

GENENLAW-#357058- e ?gg%@g ce., Llstln in txt. format. TXT <210> 23 <211> 375
bidglo2BERy ey

<212 DNA s e et 3 3051546 5@39599@&93:@?9 Jraditodisaoc

ctggggggte cctgaaactc60 tectgtgeag cctctgggtt caccttcagt ggctctteta tgcactgggt cecgecagget120
tccg%&5&@"“@gﬁtéé’éi%?@@'ﬂ'ﬁgQé&ﬁf&‘t’%‘éa&@&é%&@éf’a&é&@‘ife?@«fgﬁéﬁi‘&%ﬂ@ﬁétatgctg%gBtcggtgat

ag9%M@@&Q@m@tw@@@a@@a@a@%ﬂ@gia&@tﬂggaaatgtaaaag&gtgaaaacmaggacacgg

ccgtgtatta c fgt%%awo tcgzgt cta cgf%%ttac t actactac t%%%] %tct%%gggcca agg agccachGO
gtca 375 P24 A 400> 24°Glu Val Gin Leu
Val Gty &erctdy Ghatdyigag \bakGin ddea: @lyg@&yd:fg]@iﬁtsemgmtwsdmm&ec Cys Alaoala Ser Gly
Pheéﬁg{ PL‘Clg Ser %X CSer 202530 Ser et HaIS 'trr Val Arg Gin Aﬁa %er Lys Gly Lei,ﬁ;?Asp Trp Val
354 %gl ,g;rg Ifé 9r eraLys NEY ,& ASer cI%/ B ‘-ﬁ/? Ala AT éO ser val lle Gly Arg Phe
Thr It SarcAtg Asp Asp Ser Lys Asn Thr 369

<210> 8

<211> 123

<212> PRT

<213> Homo sapiens
<400=- 8

Gin val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

Ser val Lys val Ser Cys Lys Ala ger val Tyr Thr Phe Thr Thr Tyr
20 5 30

Gly Ile ser Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly ggp Ile ser val Tyr ??n Gly Asn Thr Asn g%" Gly Gln Asn Phe

Glin Gly Arg val Ser Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala ser Phe His Gly Gly His Ser Gly Tyr His Tyr Gly Leu Asp val
100 105 110

Trp Gly Gin Gly Thr Thr val Thr val Ser Ser

115 120

<210> 9

<211> 369

<212> DNA

<213> Homo sapiens

<400> 9

caggtgcagc tggtgcagtc tggagctgag gtgaagaagc ctggggoctc agtgaaggic 60

tcetgeaagy cttetgitta cacctttacce acctatggta tcagttgyggt gcgacagycce 120

cctggacaag ggcttgagtg gatgggatgg atcaccgttt acaatggtaa cacaaactat 180
| gcacagaagt tccacggcag agtcaccatg accacagaca catccacaag tacagectac 240
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65707580 Ala Tyr Leu Gin Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr 859095 Tyr Cys Thr Thr
Ser Val Ala Thr Thr Leu Thr Asp Tyr Tyr Gly Met 100105110 Asp Val Trp Gly Gin Gly Thr Thr Val Thr
Val Ser Ser 115120125 <210> 25 <211> 324 <212> DNA <213> Homo sapiens <400> 25
GENENLAW-#357058-v1-P4495R1 - Sequence Listing_in txt_ format TXT gaaattgtgt tgacacagtc

tecageeage o E&S@QS@ %iggqgigcaggcga@éé @8@% RS abtfacttag

cctggtacca acagaaacctl ccaggctcct catctatgat gcatccaaca gggccactgg catcccagcc180
agotesHEY §RAEt§§HYE te6ERCHTHS HcHcHRL SERTE8E COEf e ariyAGcEAT YadFattttg cafBtatta
ctgtcg?@g;&gtggz;agcaact ggcctccatt cactttcgge300 cctgggacca aagtggatat caaa324 <214k 26 <211> 108
<212> PRT <213> Homo sapiens <400> 26 Glu lle Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser
Pro % 1%)5 Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 202530 Leu Ala Trp
Tyr Qm n bys Pro Gly Gin Ala Pro Arg Leu Leu lle 354045 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle

gé(; Al'fbllgg lﬁ§$085e£p§g15505560 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro

<400> 10

G1n val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val Ser Cys Lys Ala Ser val Tyr Thr Phe Thr Thr Tyr
20 25 30

Gly Ile Ser Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Thr val Tyr Asn Gly Asn Thr Asn Tyr Ala GIn Lys Phe
50 55 60

His Gly Arg val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Asp Sgp Thr Ala val Tyr ggr Cys
85

Ala %$er Phe His Gly Gly His Ser Gly Tyr His Tyr Gly Leu Asp val
100 105 110

Trp Gly 61n Gly Thr Thr val Thr val Ser Ser
115 120

<210> 11
<211> 324
<212> DNA
<213> Homo sapiens

<220>

<221> wmisc_feature

<222> (15)..(15)

<223> nisa, ¢, g, or t

<220>

<221> wmisc_feature

<222> (144)..(144)

<223> nisa, ¢, g, or t

<400> 11

gaaattgtgt tgacncagtc tccagecacc ctgtetttgt ctccagggga aagagecacce 60
ctcteoctgca gggecagtca gagtgttage agctacttag cctggtacca acagaaacct 120
ggecaggete ccaggetect catntatvgat gcatccaaca gggcocactgg catcccagec 180
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Glu Asp Phe Ala Val Tyr Tyr Cys GIn Gin Arg Ser Asn Trp Pro Pro 859095 Phe Thr Phe Gly Pro Gly
Thr Lys Val Asp lle Lys 100105 <210> 27 <211> 357 <212> DNA <213> Homo sapiens <400> 27

gaagtgcagc tggtggagtc tgggggaggc ttggtacacc ctggggggtc cctgagactc60 tcctgtgecag cctetggatt
caccttcagt agctttaaca tg t ccgee t120 ccagggaa ctggagtg ggjttcatcc attagtacta
ctagcagaat ca?gyggt’tﬁé%?gégggb\f%%?g g%g&%egﬁggcc%mﬁg%ﬁ%%'gg‘mgé g‘é%’&%%g >(<:.{cactgtat240
ctgcagatgaapagoc@y agacjgaggacageggctytat @ttastgigergagaggcagtag@dactatggcce adggatttga

ctact C aa tggtcaccat ctectca3h? <210>

N R T A P e AT Bl WA B 11> 18822105 PR
<213adonns sapionsoga08s 283alu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val His3Rfo Gly Gly
151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 202530 Asn Met Asp Trp
Val Arg65in Afa Pro Gly Lys Gly Leu Glu Trp Val 354045 Ser ser lle Ser Thr Thr Ser Arg lle lle Tyr Ser
Ala g er ﬁ 505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Arg Asn Ser Leu Tyr 65707580
Leu Gl et,.fg% SabtetsArg Asp Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg val Ser Tyr Tyr Gly
His Gly Phe Asp Tyr Trp Gly Gin Gly

<220>

<221> misc_feature

<222> (5)..(%)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (48)..(48) )

<223> Xaa can be any naturally occurring amino acid

<400> 12

Glu ITe val Leu Xaa GlIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg éTa Ser Gin Ser val ggr ser Tyr
20 5

Leu Ala Trp Tyr GIn GIn Lys Pro Gly Glin Ala Pro Arg Leu Leu Xaa
35 490 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro %ga Arg pPhe Ser Gly
50 55

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala Vg? Tyr Tyr Cys GlIn S&n Arg Ser Asn Trp ggo Pro
8

Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys

100 105
<210> 13
<211> 363
<212> DNA
<213> Homo sapiens
<400> 13
cagctgcagt tgcaggagtc gggcccagga ctggtgaagc ctteggagac cctgtecctc 60
acctgcgctg tctctgatga ctacatcage agtaggagtt actactgggyg ctggatccgc 120
cagcccecag ggaagggygct ggagrggatt gggagtatct attatagtgg gagcacctac 180
tacaacccgt ccctcaagag tcgagtcacc atatccgtag acacgtccaa gaaccagttc 2490
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100105110 Thr Leu Val Thr val Ser Ser 115 <210> 29 <211> 321 <212> DNA <213> Homo sapiens
<400> 29 gacatccaga tgacccagtc tccatcctca ctgtctgcat ctgtaggaga cagagtcacc60 atcacttgtc
gggcgagtca gggtattagc agctggttag cctggtatca gcagaaaccal20 gagaaagccc ctaagtccct gatctatgcet

gcatccagtt tgcaaaqgtgg g cal80 ttcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag
s 2 AR el o e AR A UL, AR LS00 G
tggagatcaa a321 <210> 30 <211> 107 <212> PRT <213> Homo sapiens <400> 30 Asp lle GIn met
Thr G BE P8 SEPFELEY SEFARSE Ser VAPEIGRgg0gFrcCcctagt cacggtetec 300
GENENLAW-#357058-v1-P4495R1 - Seguence_Listing_in txt_format. TXT Asp Arg ¥ Thr lle Thr
Cys Arg Ala Ser Gin Gly lle Ser Ser Trp 202530 Leu Ala Trp Tyr GIn Gin Lys Pro Glu Lys Ala Pro Lys
Ser Lgule 3pA045 Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser Gly
Ser G Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin Pro 65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys
Gin Gﬁ3> r g‘}é Ser Tyr Pro Leu 859095 Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys 100105 <210>
31 <2113 381°2315¥PBNA <213> Homo sapiens <400> 31 caggtccagc tcctgcaagg cctggacaag

gcacedfdagt atggagcetga gactactatg accacggtca

GIn Leu GIn Leu GIn Glu Ser Gly Pro Gly lLeu val Lys Pro Ser Glu
1 5 10

15

Thr Leu Ser Thr Ala val ser Ile

25

Leu
20

cys Ser

30

Asp Asp Tyr Ser Arg

Ser Tyr Tyr Trp Gly Trp Ile Arg GIn Pro Pro Gly Gly Leu Glu
3

1le Ile Thr

50

Trp Gly Sser Tyr Tyr Ser Ser

55

Gly Tyr

60

Tyr Asn Pro Ser

rhe
30

Thr Gln

75

Thr Ile va'l

70

Leu Ser val

65

Lys Arg Ser Asp Ser Lys Asn

Thr Thr ala val

20

Ser Leu val Ser Ser val Thr Ala

85

Lys ASp Tyr

95

Tyr

val Phe

100

Cys Ala Arg Ser Gly Trp Asn Asn Trp Pro

110

Asp Trp Gly

Thr val Thr val

115

Glin Gly Leu Ser

120

<210>
<211>
<212> .
<213> Homo sapiens

<400> 15

15
324
DNA

gaaattgtgt
ctctecctgea
cctggecagg
gacaggttca
cctgaagatt
caagggacac
16

108
PRT

<210>
<211>
<212>

tgacgcagtc
gggccagtca
cteccaggcet
gtggcagtyg
ttgcagtgta
gactggagat

tccaggeacc ctgtctttgt

gagtgttagc agcagctact

ctccagggga

tagcctggta

cctcatctat ggtgcatcca gcagggecac

gtctgggaca gacttcactc tcaccatcag

ttactgtcag cagtatggta gctcaccgat

taaa

Page 7

aagagccacc
ccagcagaaa
tggcatcecea
cagactggag

caccttegge

60
120
180
240
300
324



tggtgcagtc cttctggagg ggcttgagtg tccagggcag gecagectgag gttcggggag ccgtetecte tggggcetgag
caccctcagce gatgggagga agtcacgatt atctgaggac tcccttccac a gtgaagaagc agctatgctt atcatccctt

accgcggacg acggccgtat ttctccggtt ctgggtecte tcagetgggt tetttggaac aatccacgaa attactgtge tggacgtctg

ggtgaaggtc g C actac cac cctac ata ccaag 10> 32 <211> 127 <212>
PRT £213> H ﬁ%ﬁ“@@%ﬂ%% %329 @iﬂ giagﬁ%ﬁl*g]gﬁggg dl(}ﬂgcg‘& AVATLyE Tys Pro Gly Ser
151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Leu Se Ser Tyr 202530 Ala Phe Ser Trp val

Arg GP%la Pfo Gly Gin Gly Leu Glu Trp Met 354045 Gly Gly lle lle Pro Phe Phe Gly Thr Ala His Tyr
Ala GiniLysePg150856fhr 61n GENENLAW-#857088-yhP4495Rd: prequgnce_Listing_in
txt_fdrmat. TXT Gin Gly>Arg Val Thr lle Thr Ald®sp Glu Ser Thr Asn Thr Ala Tyr 65707580 Met Glu
Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Asp Arg Asp Tyr Tyr Gly
Ser @iy SergPro PhaHisPhe:Sery 004951106l tbu Asp Val TsprGigGae6ly Thr Thr Val Thr Val Ser
Ser 115120125 <24®> 33 <211> 369 <222> DNA <213> Homo ¥apiens

Lys Pro Gly Gln Ala Pro Arg Leu
40 45

Tyr Leu Ala Trp Tyr Gln Glin L.eu
35

Ite Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

<400> 18

Gin val Gln Leu gai Gin ser Gly Ala Glu val
1

10

ser val Lys val Ser Cys Lys Ala ger Gly Gly
20 5

Page 8

LYS Lys Pro Gly Ser
15

Thr Leu Ser Ser Tyr
30

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80
Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn Gln Tyr Gly Ser Ser Pro
85 90 95
Ile Thr pPhe Gly G1n Gly Thr Arg Leu Glu Ile Lys
100 105
<210> 17
<211> 381
<212> DNA
<213> Homo sapiens
- <400> 17
caggtccage tggtgcagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaggic 60
tcctgcaagg cttctggagg caccctcage agetatgett tcagetgggt gogacaggec 120
cctggacaay ggottgagtyg gatgggaggg atcatccctt tctttggaac aacaaattac 180
gcacagaagt tccagggcag agtcataatt accgcggacg aatccacgaa cacagectac 240
atggagctga gcggcctgag atctgaggac acggecgtgt attattgtge gagagacagg 300
gattactatg gtttggggag tcccttctac tactacggta tggacgtctg gggccaaggg 360
accacggtca ccgtetecte a 381
<210> 18
<211> 127
<212> PRT
<213> Homo sapiens



<400> 33 gaagtacagc tggtggagtc tgggggaggc ttggtacagc ctggcaggtc cctgagactc60 tcctgtgcag
cctctggatt cacctttgat gattttgcca tgcactgggt ccggcaagctl20 ccagggaagg gcctggagtg ggtctcaggt
attaattgga atagtggtag cataggctat180 gcggactctg tgaagggccg attcaccatc tccagagaca acgccaagaa
ctccctgtat240 ctgcaaatga aca%ctgag gccgaggac acggccttgt attactgtgc aaaagatata300 gcagcagctg

gtgaaticta ctt ?@é‘ £ % éczg ﬁé@%&?ﬂ%{%’éﬁ s it et?aseﬁtéqweﬂ’zlp 123 <212>
PRT%Efl geH%?f pieari Q% g% u ValGih tel Val §§S%%UG )}"% yeély Leu Val Gin Pro Gly Arg
151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Phe 202530 Ala Met His Trp
Val Arg Gl Ala Proy Sly Ly Glydeu Gl P Yal 334045,Sgq Slylie Asn p Asn Ser Gly Ser lle Gly
Tyr Ala' Asp Ser Val 505560 Lyss&ly Arg Phe Thr lle Seb Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65707580 Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys 859095

GENENLAWY-#35 7088 ML-R4495R1 s1.SRgHQNGE skisting. iRdxtrfarmak T Ala Lys Asp lle Ala Ala
Ala G Glu Phe Tyr Phe As|® Met Asp Val 1001051510 Trp Gly GIn Gly T8tr Thr Val Thr Val Ser Ser
115120

Met Glu Leu Ser Gly Leu Arg Ser Glu Asp Thr aAla val Tyr Tyr Cys
85 90 95

Ala Arg Asp Arg Asp Tyr Tyr Gly Leu Gly %er Pro Phe Tyr Tyr Tyr
100 105 110

Thr val Ser Ser

Gly Met Asp val Trp Gly GIn Gly Thr Thr val
115 125

120

<210>
<211>
<212>
<213>

19
381
DNA
Homo sapiens

<400> 19

caggtccage
tcetygcaagg
cctggacaag
gcacagaagt
atggagctga
gattattatg
accacggtca
<210>
<211>

<212>
<213>

20
127
PRT
HOMO

<400> 20

GIn val Gln
1
ser val Lys

Ala Phe ser

Gly Gly Ile
50

tggtgcagtc
cttctggagg
gccttgagty
tccagggeag
gcagcctgag
grrggggag

ccgtetectc

sapiens

tggggctgag
cacceteage
gatgggaggg
agtcacgatt
atctgaggac
tceectecac

a

gtgaagaagc
agctatgett
atcatccctt
accgcggacg
acggeegtgt

tactacggtt

Leu val GIn ser Gly Ala Glu val

5

val Ser Cys Lys Ala Ser Gly Gly
20 25

10

Trp val Arg Glin Ala Pro Gly Gln
40

Ile pro Phe Phe Gly Thr val Asn

35

Page 9

ctgggtcctc
tcagctgggt
tcrttggaac
aatccacgaa
attactgtge

tggacgtctg

LysS

Thr

Gly

45

TYyr

ggtgaaggtc
gcgacaggece
agtaaactac
cactgectat
gagagacagg
gggccaagyg

Lys Pro Gly Ser
15
Leu Ser Ser Tyr
30
Leu Glu Trp Met

Ala Gln Lys Phe

60
120
180
240
300
360
381



<210> 35 <211> 321 <212> DNA <213> Homo sapiens <400> 35 gaaattgtgt tgacacagtc tccagccacc
ctgtctttgt ctctcctgca gggecagtca gagtgttage agcetacttag ggccaggctc ccaggctcct catctatgat gcatccaaca
aggttcagtg gcagtgggtc tgggacagac ttcactctca gaagattttg cagtttatta ctgtcagcag cgtagcaact gggaccaagc
tggagatcaa a <210> 36 <211> 107 <212> PRT <213> Homo sapiens <400>236 Gl Val Leu Thr
i o5 Py AT S oA, S HOUE e A AT s ke E5E AT Al Ser Ol
Ser Bal Ser Ser Tyr 202530 ¢eu Ala Trp Tyr GIn Gk Lys Pro Gly GIn AlaPro Arg Leu Leu lle 354045
Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp Phe
Thr ey ulleshesFesbeu alulrp 667071088 IunspiRheAlaryaliyr Tyg Cys Gin Gin Arg Ser Asn
Trp Pro Pro 859095 THSPhe Gly Gin Gly Thr$Ys Leu Glu lle Lys 108105 <210> 37 <211> 369 <212>
DNA <213> Homo sapiens <400> 37

GENEN LAV -#35 2058Asb-R4495R1 61 \ySeguiatice skistig_ineixtHficrmat: TIWT gaagtgcagc tggtggagtc
tgggggaggc ttggtaédec ctggcaggte cctgaégétwo tcctgtgcag cct&ﬂ;@att cacctttgat gattatgcca tgcactgggt

ccggcaagctl20 ccagggaagg gcctggagtg ggtctcaggt attaattgga atagtggtgg cataggctat180 gecggactctg
tgaag@gctglla%t%?c‘w‘tcﬁcna@hgéﬁaﬂ a%:%ﬁa‘gébfcf&bt@fﬁmfﬂ Ser ser

<210> 21
<Z211l> 321
<Z212> DNA
<213> Homo sapiens

<400> 21
gaaattgtgt tgacacagtc tccagacttt cagtctgtga ctccaaagga gaaagtcacc 60

atcacctgec gggecagtca gageattggt agtagettac actggtacca gcagaaacca 120
gatcagtctc caaagctcct catcaagtat getteccagt ccttctcagg ggtcococctog 180
aggttcagtg gcagtggatc tgggacagat ttcaccctca ccatcaatag cctggaaget 240
gaagatgctg cagegtatta ctgtcatcag agtagtagtt taccgtggac gttcggocaa 300
gggaccaagg tggaaatcaa a 321
<210> 22

<211> 107

<212> PRT

<213> Homo sapiens

<400> 22

Glu Ite val Leu Thr GIn Ser Pro Asp Phe GIn Ser val Thr Pro Lys

1 5 10 15

Glu Lys val Thr Ile Thr Cys Arg Ala Ser GIn Ser Ile Gly Ser Ser
20 25 30

Leu His Trp Tyr GIn GIn Lys Pro Asp GIn Ser Pro Lys Leu Leu Ile
35 40 45

Lys Tyr Ala Ser Gln Ser Phe Ser Gly val Pro Ser Arg Phe Ser Gly
50 55 60

ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Glu Ala
65 70 75 80

Glu Asp Ala Ala Ala Tyr Tyr Cys His gén Ser Ser Ser Leu Sgo Trp
85

Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lyé
100 105
Page 10



ctgcaaatga acagtctgag agctgaggac acggccttgt attactgtgc aagagatatg300 ggggggttcg gggagtttta
ctggaacttc ggtctctggg gccgtggcac cctggtcact360 gtctcctca369 <210> 38 <211> 123 <212> PRT <213>
Homo sapiens <400> 38 Glu Val Gin Leu Val GU Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 151015 Ser
Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr 202530 Ala Met His Trp val Arg GIn
Ala Pro Gly LyENHAT#EH 9 Vit HER0AS-Sep tRRIIESASH S AsHSer S eAte B Tyr Ala Asp
Ser Val 505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 65707580 Leu GIn
Met AghlSerdku Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys 859095 Ala Arg Asp Met Gly Gly Phe Gly
Glu PB&Tyr 3{B Asn Phe Gly Leu 100105110 Trp Gly Arg Gly Thr Leu Val Thr Val Ser Ser 115120
<21022 38%-<2ddmo 324 212> DNA <213> Homo sapiens <400> 39 gaaattgtgt tgacacagtc tccagccacc
ctgtctijgr ctccagggga aagagccacc60 ctctcctgca gggcecagtca gagtgttaga agctacttag cctggtacca

aca gesseanacieCeaggsiceicaiclalgat ggateceagsaduaaceactia £ateccageclfp aggttcagtg
gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagtagcct240 Pa%e 17
tCClgtgcag cctfctgggtt caccttcagt ggdtcticta tgcactgggl ccgecaggcet 120
tccgggaaag ggctggactg ggttggccgt attagaagca aagctaacag ttacgcgaca 180
gcatatgctyg cgtcggtgat aggcaggttc accatctcca gagatgattc aaagaacacg 240
gcgtarctge aaatgaacag cctgaaaacc gaggacacgg ccgtgtatta ctgtactaca 300
tcagtggcta ctacccttac tgactactac ggtatggacg tetggggeca agggaccacg 360
gtcaccgtet cctea 375
<210> 24
<211> 125
<212> PRT

<213> Homo sapiens
<400> 24

Glu val GIn Leu val Glu ser Gly Gly Gly teu val Gln Pro Gly Gly
1 5 10 15

Ser Leu Lys ;Su Ser Cys Ala Ala ggr Gly Phe Thr Phe ggr Gly ser

Ser Met His Trp val Arg Gln Ala Ser Gly Lys Gly Leu Asp Trp val
35 40 45

Gly Arg Ile Arg Ser Lys Ala Asn Ser Tyr Ala ggr Ala Tyr Ala Ala
50 55

Ser val Ile Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 80

Ala Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala val Tyr
85 90 95

Tyr Cys Thr Thr Ser val Ala Thr Thr Leu Thr Asp Tyr Tyr Gly Met
100 105 110

Asp val Trp Gly Gin Gly Thr Thr val Thr val Ser Ser
115 120 125

<210> 25

<211> 324

«<2172> DNA

<213> Homo sapiens

<400> 25
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GENENLAW-#357058-v1-P4495R1 - Sequence_Listing_in txt_format. TXT gaagattttg cagtttatta
ctgtcagcag cgtagcaact ggcctccggc cactttcggc300 ggagggacca aggtggagat caaa324 <210> 40 <211>
108 <212> PRT <213> Homo sapiens <400> 40 Glu lle Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu
Ser Pro Gly 151015 GIu#A g(égag (é% ys Arg Ala Ser Gin Ser Val A%Ser T,yr 02530 Leu Ala
TID TYhGiogEiR Lobs 2 @_&E@ﬁ?@ﬁ%&@% A e g Ala Thr Gly

lle Pro Ala Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro
657675@6‘@%%&9%%%@%&99Wé’@?%‘Fﬁ%ﬁf@&%&ﬁaﬁﬁ?ﬂ&f‘%&%go% Afa Thr Phe Gly
Gly Gheddydeys \é@h@udt&ty@iaaai&ﬁmzédaﬁ@%g&@@@gza&zéeagé@w 42 99 <210> 43
<211> 375 <212> DNA <213> Homo sa§|ens <%OQ> 43 cag%%% gg ?tc tcctgt £29 cctctggatt
ccadbI8 P PG gE G o-R9e Ry R93a g0 ety clgéadata At ct§ A taiScagty actgggactc
gtcagegteitanica tggoggagoe tiogtacagaccigpcaggiactclgrgackacacctitgat gadtatgcca ﬂ;lfactgggt
ceggcaa ct %gtctca at agttggaa atagtggtac cataggctat attcaccatc tccagagaca acgccaggaa ctcectgtat
agctgag % acggcc %‘i attactgtgc aaaagaactg ctactcctac ggtatggacg tctggggcca agggaccacg 60 120
180 240 300_360 375

<210> 26

<211> 108

<212> PRT
<213> Homo sapiens

<400> 26

Glu Tte val Leu Thr
1 5

Thr
10

Gin ser pPro Ala Leu Ser Leu Ser Pro Gly

15

Thr Gln val

20

Ala
25

Glu Arg Ala Leu Ser Ser Ser

30

Cys Arg Ser Ser Tyr

Leu Ala Gin GIn Pro Gin Ala Ile

40

Trp Pro

35

Tyr Lys Gly Arg Leu

45

Leu

Ala Phe

60

Tyr Asp Ala Ser Thr Ile

50

Asn Arg Gly Pro Arg Ser Gly

Ile
75

Ser Thr Thr Thr Glu

65

Gly ser Gly ASp ser

70

Leu Pro

80

Ser Leu

Ala Gln

90

va'l GlIn

85

Glu Asp Phe Tyr Tyr Cys Arg Ser Asn Trp Pro

95

Pro

val Ile

105

Phe Thr pPhe Gly Pro Thr

100

Gly Lys Asp Lys

<210>
<211>
<212>
<213> Homo sapiens

<400> 27

27
357
DNA

gaagtgcagce
tectgtgeag
ccagggaagg
gcagactctg
ctgcaaatga

tactatggcc

<210> 28

tggtggagtc
ccrctggatt
ggctggagtg
tgaagggecy
acagcctgag

acggatttga

tgggggaggc

caccttcagt
ggtttecatec
attcaccatc
agacgaggac

ctactgygggc

ttggtacacc
agctttaaca

attagtacta

tccagagaca

acggetgtat

cagggaacce

ctggggggtc
tggactgggt
ctagcagaat
atgccaggaa
attactgtge

tggtcaccgt

Page 12

cctgagactc
ccgecagget
catatactct
ctcactgtat
gagagtcagt

ctcctca

60
120
180
240
300
357



GENENLAW-#357058-v1-P4495R1 - 5equence_Listing_in txt_format. TXT <210> 44 <211> 125
<212> PRT <213> Homo sapiens <400> 44 Gin Val Gin Leu Val Gin Ser Gly Gly Gly Leu Val Gin Pro
Gly Arg 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr 202530 Ala met
His Trp Val Arg Gin Ala Pr&%%sléys Glxéjo_ Glu Trp Val 354045 Ser GI IIe 1_Ser Trp Asn Ser Gly Thr
lle Glyyr Alg “é SRRV Gk Ly yArg eﬂ1 %@5?%1 Iaq_ys TAsn Ser Leu Tyr
6570830 LeaGin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys 859095 Ala Lys Glu Leu
Tyr If@5er AP 528 Ser Tyr Ser Tyr Gly met 100105110 Asp Val Trp Gly GIn Gly Thr Thr Val Thr

Val Sapser ,@@5120125 <210> 45 <211> 318 <212> DNA <213> Homo sapiens <400> 45 gaaattgtgt
tgacgcagtc ctctcct gtca cct f{j ({]?ce(ccca taé aca ttca g cagtgg cctgaagatt ttgcagtgta
C

accaaghtty aﬁ}ﬁ'c 55 & aﬁg a%%rgﬁ tcaitta ééga

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe
20 25 30

Asn Met Asp Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser Ser Ile Ser Thr Thr ser Arg Ile tle Tyr égr Ala Asp Ser val
50 55

Lys.-Gly Arg pPhe Thr Ile Ser Arg Asp Asn Ala Arg Asn Ser Leu Tyr
65 70 75 80

Lelt GIn Met Asn Ser Leu Arg Asp Glu gap Thr Ala val Tyr ggr Cys
85

Ala Arg val Ser Tyr Tyr Gly His Gly Phe Asp Tyr Trp Gly GlIn Gly
100 105 110

Thr Leu val Thr val sSer Ser
115

<210> 29

<211> 321

<212> DNA

<213> Homo sapiens

<400> 29
gacatccaga tgacccagtc tccatcctca ctgtetgecat ctgtaggaga cagagtcacce 60

atcacttgtc gggcgagtca gggtattagc ageiggtlag ccrggtatca gcagaaacca 120
gagaaagcce ctaagtccect gatctatget geatccagtt tgcaaagtgg ggtcccatca 180
aggticagecg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagect 240
gaagattttg caacttatta ctgccaacag tataatagtt accctctcac tttcggegga 300
gggaccaagyg tggagatcaa a 321
<210> 30

<211> 107

<212> PRT

<213> Homo sapiens

<400> 30

Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly

1 5 10 15

Page 13



ctgtctttgt agcagctact ggtgcatcca gacttcactc cagtatggta ctccagggga aagagccacc tagcctggta
ccagcagaaa gcagggccac tggcatccca tcaccatcag cagactggag gctcaccttt cggcggaggg <210> 46 <211>
106 <212> PRT <213> Homo sapiens <400> 46 Glu lle Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu
Ser Pro Gly 151015 Pa }%%_EJ\{EI\&%&@#@S;OSU%-VC:L(%Péh.4§§l§1_i-rr8etg(uegcem_cll_istin _in
txt_fggyag@&aé%tﬁrg[ aThhir kgl ,%QJ ygg‘ggagl%g@rﬁ;m &e Z§e|¢r§§r0§er 502530 Tyr Leu Ala
Trp Tyr Gin Gin Ly®Pro Gly Gin Ala Pro Arg Leu Leu 354045 11807yr Gly Ala Ser ser Arg Ala Thr Gly
lle Pro Asp Arg Phe Ser 505560 Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
65707%8ARror urhspePhecia Mal Pyb TomCuygsGin Gin-d Wi slysSer ger B 859095 Phe Gly Gly Gly
Thr Lys Val Gi} lle Lys 100105 <2108047 <211> 372 <2124 PNA <213> Homo sapiens <400> 47
gaggtgcagc tggtggagtc tgggggaggc ttggtaaagc ctggggggtc ccttagactc60 tcctgtgecag cctetggatt

cactttgagh daacgcctgga Hgagmtgg%ﬂ@cgecaggctwm magggaaggg@mggaatg@gttggeegt attaaaagca
aaactgatdd tgggacaacal80 5

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70

Gln Tyr Asn Ser Tyr Pro Leu

Glu Asp pPhe Ala Thr Tyr Tyr Cys GIn
85 90 95

Thr pPhe Gly Gly Gly Thr Lys val Glu ITe Lys
100

105

<210>
<211>
<212>
<213> Homo sapiens

<400> 31

31
381
DNA

caggtccagce
tcctygcaagg
cctggacaag
gcacagaagt
atggagctga
gactactatg
accacggtca
<210> 32
<211 127
<212> PRT
<Z213> Homo
<400> 32
Gin val Glin
1

Ser val Lys

Ala phe Ser
35

Gly Gly Ile
50

tggtgcagtce
cttctggagg
ggcttgagtg
tccagggeag
gcagcctgag
gtteggggag

ccgtetectc

sapiens

tggggctyag
caccctcage
gatgggagga
agtcacgatt
atctgaggac
teectteeac

a

gtgaagaagc
agctatgett
atcatceett
accgcggacy
acggccgtat

ttctccggtt

teu val G1n ser Gly Ala Glu val
5 10

val Ser Cys Lys Ala Ser Gly Gly
20 25

Trp val Arg GIn ﬁga Pro Gly Gln

Ile Pro Phe Pige Gly Thr Ala His
5

ctgggtcectce
tcagctgggt
tctttggaac
aatccacgaa
attactgtgc
tggacgtety

ggtgaaggtc
gcgacaggec
agcacactac
cacagcctac
gagagatagg
gggccaaggg

Lys Lys Pro Gly Ser
15

Thr Leu Ser Ser Tyr

Gly Leu Glu Trp Met
45

Tyr Ala Gln Lys Phe

60

rPage 14

60
120
180
240
300
360
381



gactacgttg cacccgtgaa aggcagattc accatctcaa gagatgattc aaaaaacacc240 ctgtatctgc aaatgaacag
cctgaaaacc gaggacacag ccgtatatta ctgtaccaca300 tcgtatagca gttactggtt cccctactac tttgactact
ggggccaggg aaccctggtc360 accgtctect ca372 <210> 48 <211> 124 <212> PRT <213> Homo sapiens
<400> 48 Glu Val Gin L va %u Ser y Gly Leu val L s Pro Gly 151015 ser Leu Arg Leu
Ser Gy i BE0CH b Mt e g S ot R BSe Y5d Vi Se VARG G Al Pro Gy
Lys Gby Leu Glu Trp val 352045 Gly Arg lle Lys SébLys Thr Asp Gly Gly 8&hr Thr Asp Tyr Val Ala
505560 Page 20 GENENLAW-#357058-v1-P4495R1 - Sequence_Listing_in txt_format. TXT Pro Val
Lys Gt ATg,Pha, Tewdle Ser AigAgpsRspcIer Ay Asn ATy §&a7107H80rkeucyyr Leu GIn Met Asn Ser Leu
Lys Thr Glu Asp Thr ABbVal Tyr 859095 Tyr @9Ys Thr Thr Ser Tyr Se?Ser Tyr Trp Phe Pro Tyr Tyr Phe
Asp 100105110 Tyr Trp Gly Gin Gly Thr Lea Val Thr Val Ser Ser 115120 <210> 49 <211> 321 <212>
DNAx3218xgHam8gpieins ’A4007 M8 Dacatccaiga tgacecaget éceatcotsa cigtctgcat ctgtaggaga
cagagtcacc60 atcd®fgtc gggcgagtca gggtibtage agetggttag cetghtftca gcagaaaccal20 gagaaagece

ctaagtccct gatctatgct gcatccagtt tgcaaagtgg ggtcccatcal80 aggttcageg geagtggatce tgggacagat

ttcactdtea ecatcagrad dewycageatP4@®ly Thr Thr val Thr val Ser Ser
115 120 125

<210> 33

<211> 369

<212> DNA

<213> Homo sapiens

<400> 33
gaagtacagc tggtggagtc tgygggagge ttggtacage ctggcaggtc cctgagactce 60

tcctgtgecag cctctggatt cacctttgat gattttgeca tgcactgggt ccggcaagcet 120
ccagggaagg gectggagtg ggtctcaggt attaattgga atagtggtag cataggetat 180
gcggactctg tgaagggccg attcaccate tccagagaca acgccaagaa ctcectgtat 240
ctgcaaatga acagictgag agccgaggac acggecttgt attactgtge aaaagatata 300
gcagcagctg gtgaattcta cttcgatatg gacgtctggg gccaagggac cacggtcacc 360
gtctcctca 369
<210> 34

<211> 123

<212> PRT )

<213> Homo sapiens

<400> 34

Glu val GIn Leu val Glu Ser Gly Gly Gly teu val Gln Pro Gly Arg
1 3 10 15

Ser Leu Arg %gu Ser Cys Ala Ala Sgr Gly Phe Thr Phe ggp Asp Phe

Ala Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser Gly Ile Asn Trp Asn Ser Gly Ser Tle Gly T%r Ala Asp Ser val
50 55 6

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser teu Tyr
65 70 75 80

Leu Gln Met Ash Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys
85 90 95
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gaagattttg caacttatta ctgccaacag tataatagtt acccgatcac cttcggccaa300 gggacacgac tggagattaa a321
<210> 50 <211> 107 <212> PRT <213> Homo sapiens <400> 50 Asp lle Gin Met Thr GIn Ser Pro Ser
Ser Lea Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Gly lle Ser Ser Trp
202530 Leta Ala Trp Tyr GinOGin Lys Pro Glu Lys Ala Pro Lys Ser Lea lle 354045 T)]/_rr Ala Ala Ser Ser
Lea Bjy Ser GOMIMI EU0RR; Pig SSE Kl = BeAY S G108,y YA BHE THF Lea Th e Ser
Ser Leu Gin Pro 65¢® 7580 Gfu Asp Phe #ga Thr Tyr Tyr Cys GimGin 'Pyr Asn Ser Tyr Pro lle 859095
GENENLAW-#357058-vI-P4495R1_- Sequence_Listing_in txt_format.TXT Thr Phe Gly Gin Gly Thr
Arg key Gy lle hyg 110940572 10 SinF )4y 848 §412> DNA <213> Homo sapiens <400> 51
caggtgcagc tggt§cagtc tggggctgag gigadagaagc ctggggcectc agtgaaggtc60 tcctgcaagg cttctggata
caccttcacc agttatgata tcaactgggt gcgacaggccl20 actggacaag ggcttgagtg gatgggatgg ctgaaccctg
acagtggtgt catacgttatl80 gcacagaagt tccagggtag agtcaccatg accagggaca cctccataag cacagcctac240

<211> 321
<212> DNA
<213> Homo sapiens
<400> 35
gaaattgtgt tgacacagtc tccagccacc ctgtetttgt ciccagggga aagagcecacce 60
ctctccigea gggecagtca gagtgttage agctacttag cetggtacca acagaaacct 120
ggccaggete ccaggetcct catctatgat goatccaaca gggocactgg catgccagec 180
aggticagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagect 240
gaagattttg cagtttatta ctgtcagcag cgtagcaact ggcctccgac ttitggccag 300
gggaccaage tggagatcaa a 321
<210> 36
<211>" 107
<212> PRT
<213> Homo sapiens
<400> 36
Glu ITe val Leu Thr Gin Ser Pro Ala Thr Leu Ser ieu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser val Ser Ser Tyr
20 25 30
Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60
ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala val Tyr Tyr Cys GIn GIn Arg Ser Asn Trp Pro Pro
85 90 95
Thr phe Gly GIn Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 37
<211> 369
<212> DNA
<213> Homo sapiens
<400> 37
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atggagctaa gcagcctgag atctgaggac acggccgtgt attactgtgc gagagaatgg300 ttcggggagt taccctctta
ctacttctac tccggtatgg acgtctgggg ccaagggacc360 acggtcaccg tctcctca378 <210> 52 <211> 126 <212>
PRT <213> Homo sapiens <400> 52 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

151015 Ser VaI Lys Val Ser Cys L s Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 202530 A IIe Asn Trp val
Arg @'69 % %@% R/% el lﬁ ﬁqﬁ@&@r%ﬁ yal lle Arg Tyr
Ala |n yS P e 5 % 0 Thr rArg As hr Serlle Ser Thr AlaT r 65707580
Met BIG19%GS6r S@FE@%AFQ@@FGI'EHAEW’FHF%MI "-‘I%FraWBQ%TS 85UIe3 995 Arg GhfSrp Phe Gly

Glu LeHRERARRY TYETYabhe dyehiely HR0A0BILN Mekdap M) T Syceinr Gly Thigbhr Val Thr Val
Ser Ser 115120125 <210> 53 <211> 369 <212> DNA <213> Homo sapiens

GEWQEW&%S%@Q%%QWF“E%W@@QE@Uﬁ@gﬁﬁ:B&g%rrﬁ%‘Ecﬂﬁ‘téﬁow 53§8agtgcage
tggtggagfatawgggga@@ccﬁgg@a@ggcg@mﬁagg@cctg@ga@tﬁ&&t@@@igmgagawggatt cacgpigat gattatgcca
tgcact cC caa ct120 cca aa cctgga gtctca attaatt cagtggtgg ¢ataggctat180
oo S T R S e E o T e o2 o oretong
agctgagygactaaeggccttgt attactgtgc aagagatatc300 ggggggttcg gggagtttta ctggaacttc ggiétctggg

gccgtggcac cctggtcact360

<210> 38

<211> 123

<212> PRT

<213> Homo sapiens

<400> 38

GTu val GIn Leu val Glu Ser Gly Gly géy teu val GIn Pro %gy Arg
i 5

Ser Leu Arg leu Ser Cys Ala Ala Ser Gly Phe Thr Phe %gp ASp Tyr
20 25

Ala Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

ser Gly Ile Asn Trp Asn Ser Gly Gly Ile Gly E%r Ala Asp Ser val
50 55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu GlIn Met Asn Ser Leu Arg Ala Glu ggp Thr Ala Leu Tyr g¥r Cys
85

Ala Arg Asp Met Gly Gly Phe Gly Glu Phe Tyr Trp Asn Phe Gly Leu
100 105 110

Trp Gly Arg Gly Thr Leu val Thr val Ser Ser

115 120
<210> 39
<211> 324
<212> DNA .
<213> Homo sapiens
<400> 39
gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccagggga aagagccace 60
ctctectgea gggccagtca gagtgttaga agotacttag cctggtacca acagaaacct 120
ggccaggctce ccaggetect catctatgat gecatccaaca gggecactgg catcccagec 180
aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagect 249
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gtctcctca369 <210> 54 <211> 123 <212> PRT <213> Homo sapiens <400> 54 Glu Val Gin Leu val
Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
Thr Phe Asp Asp Tyr 202530 Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 354045
Ser Gly lle Asn Tr Ser Ser Gl IIe G Tyr Ala As Ser val 505560 L s H? Phe Thr lle Ser
A1O RS0 SR R §A§§t$§?3§% Z’?é?‘i "L%éj E'satﬁi %y At Glfgpsp Thr Ala

yr Tyr Cys 859095 Ala Arg Asp IIe ly Gly Phe Gly G e Tyr Trp n Phe Gly Leu
1001%999%@99&9@@%%1@ Val Thr Val Ser Ser 115120 <210> 55 <211> 323%4212> DNA
<213> Homo sapiens <400> 55 gaaattgtgt tgacacagtc tccagacttt cagtctgtga ctccaaagga gaaagtcacc60
atca ccagtca gagcattggt agtagcttac actggtacca gcagaaaccal20 gatcagtctc caaagctcct
catc 3 gg ccagt ccttctcagg ggtceectcgl80 Page 23
GEI\@N&AM#@@?Q@S@HSPMQSRl -_Sequence_Listing_in txt_format. TXT aggttcagtg gcagtggatc

Page 18

tgggac% at ttcaccctca ccatcaatag cctggaagct240 gaagatgctg caacgtatta ctgtcatcag agtagtagtt
taccgty gg 3¢ gfttggccaa3oo
Glu ITe val Leu Thr GIn Ser Pro Ala Tgr Leu Ser Leu Ser Pro Gly
1 5 1
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser val Arg Ser Tyr
20 25 30
teu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg teu Leu Ile
35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60
Ser Gly 3ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser iLeu Glu Pro
65 70 75 80
Glu Asp Phe Ala val Tyr Tyr Cys GIn GIn Arg Ser Asn Trp Pro Pro
85 90 95
Ala Thr pPhe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105
<210> 41
<400> 41
000
<210> 42
<400> 42
000
<210> 43
<211l> 375
<212> DNA
<213> Homo sapiens
<400> 43
caggtgcage tggtgeagic tgggggagge ttggtacage ctggcaggte cctgagactc 60
tcetgtgecag cctcetggatt cacctttgat gattatgcca tgcactgggt ccggcaagcet 120
€cagggaagyg gcctggagtg ggtctcaggt attagttgga atagtggtac cataggetat 180
gcggactetyg tgaagggecog attcaccatc tccagagaca acgccaagaa ctccctgtat 240
ctgcaaatga acagtcigag agctgaggac acggccttgt attactgtgc aaaagaactg 300
tatatcagtg actgggactc ctactcctac ggtatggacg tctggggeca agggaccacg 360
gtcaccgict cctca 375



gggaccaagg tggaaatcaa a321 <210> 56 <211> 107 <212> PRT <213> Homo sapiens <400> 56 Glu
lle Val Leu Thr Gin Ser Pro Asp Phe Gin Ser Val Thr Pro Lys 151015 Glu Lys Val Thr lle Thr Cys Arg
Ala Ser Gin Ser lle Gly Ser Ser 202530 Leu His Trp Tyr Gin Gin Lys Pro AS Gin Ser Pro Lys Leu Leu
lle 354045 Lys Tyr Ala Ser Gin_Ser Phe Ser Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser Gly Ser Gly
Thr Asp Phe PRREFE 114 00 QP LI Bl AREBLT 00 S el ik el TP Fr Cys s Gin
Ser Serser kéu Pro Trp 859095 Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys 100105 <210> 57 <211>
5 <2g}1§>R ?R< 13> Homo sapiens <400> 57 Ser Tyr Asp lle Asn 15 <210> 58 <211> 17 <212> PRT
<21?Qﬁgmq4§@@iga§ﬁ4,@0> 58 Trp Met Asn Pro Asp Ser Gly Val lle Arg Tyr Ala Gin Lys Phe GIn

Glu Ile val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
i3 5

10
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15

151015
<400> 44
GIn val G1n teu val GIn Ser Gly Gly Gly Leu val Gin Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gily Phe Thr Phe Asp Asp Tyr
20 25 30
Ala Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45
Ser Gly Ile ser Trp Asn Ser Gly Thr Ile Gly Tyr Ala Asp Ser val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80
Ley GIn Met Asn Ser Leu Arg Ala GIu Asp Thr Ala Leu Tyr Tyr Cys
85 90 95
ATa Lys Glu Leu Tyr I1e Ser Asp Trp Asp Ser Tyr Ser Tyr Gly Met
100 1035 110
Asp val Trp Gly GIn Gly Thr Thr val Thr val Sser Ser
115 120 125
<210> 45
<211> 318
<212> DNA
<213> Homo sapiens
<400> 45
gaaattgtgt tgacgcagtc tccaggcacc ctgtetttgt cteccagggga aagagecace 60
ctctcctgea gggecagtca gagtgtiage agcagetact tagectggta ccagcagaaa 120
cectggecagg ctcoccagget cctcatctat ggtgcatcca gcagggocac tggcatccca 180
gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag 244
cctgaagatt ttgeagtgta ttactgtcag cagtatggrta gctcaccitt €ggeggagog 300
accaaggtygy agatcaaa 318
<210> 46
<211> 106
<212> PRT
<213> Homo sapiens
<400> 46



Gly GENENLAW-#357058-vI-P4495R1_- Seguence_Listing_in txt_format. TXT <210> 59 <211>
17 <212> PRT <213> Homo sapiens <400> 59 Glu Trp Phe Gly Glu Leu Pro Ser Tyr Tyr Phe Tyr Ser
Gly Met Asp 151015 val <210> 60 <211> 5 <212> PRT <213> Homo sapiens <400> 60 Thr Tyr Gly lle
Ser 15 <210> 61 <211> 17 <212> PRT <213> Homo saepiens <400> 61 Trpille Ser Ala Tyr Asn ser
Asn Thr Asn TN RIS B 3608 Girf 1835 Gy 9810556531191 451 5 Bt % I 13> Homo
sapiens <400> 62 Phe Phe Gly Gly His Ser Gly Tyr His Tyr Gly Leu Asp Val 1510 <210> 63 <211> 17
<2128 PRTY<BIBT grorﬁf@séﬁi‘eﬁg-‘k@(ﬁeﬂgé@ B lle'8eb&raVyr 20h By AR Thr Asn Tyr Gly Gin Asn
Phe Gin 151015 Gl <210> 64

Tyr Leu Ala Trp Tyr GIn Gln Lys Pro Gly GIn Ala Pgo Arg Leu Leu
35 4

40

Ile Tyr Gly Ala ser Ser Arg Ala Thr Gly Ile
55

50

65

Gly Ser Gly Ser Gly Tgr Asp Phe Thr Leu Thr
7

Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn Gln
85 90

Pro Asp Arg Phe Ser
60

Ile Ser Arg Leu Glu
80

Tyr Gly Ser Setr Pro

95

Phe Gly Gly Gly Thr Lys val Glu Ile Lys

100 105
<210> 47
«211> 372
<212> DNA .
<213> Homo sapiens
<400> 47
gaggtgcagc tggtgoagtc tgggggaggc ttggtaaage ctggggggtc ccttagactc 60
tcctgtgcag cctctggatt cactttcagt aacgcctgga tgagetgggt ccgccagget 120
ccagggaagg ggctggaatg ggttyggccgt attaaaagca aaactgatgg tgggacaaca 180
gactacgttg cacccgtgaa aggcagattc accatctcaa gagatgatic aaaaaacacc 240
ctgtatctgc aaatgaacag cctgaaaacc gaggacacag ccgtatatta ctgtaccaca 300
tcgtatagca grtactggtt cccctactac titgactact ggggccaggg aaccctggtce 360
accgtcicct ca 372
<210> 48
<211l> 124
<212> PRT
<213> Homo sapiens
<400> 48
Glu val G¢In Leu val Glu Ser Gly Gly Gly Leu val Lys Pro Gly Gly
1 5 16 15

Ser Leu Arg
Trp Met Ser
35

Gly Arg Ile
50

20

Leu Ser Cys Ala Ala Ser Gly Phe
25

Trp val Arg GIn Ala Pro Gly Lys

40

Thr Phe Ser Asn Ala

Gly Leu Glu Trp val

45

Lys Ser Lys Thr Asp Gly Gly Thr Tgr Asp Tyr val Ala
535 6
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GENENLAW-#357058-vI-P4495R1_- Seguence_Listing_in txt_format. TxT <211> 14 <212> PRT
<213> Homo sapiens <400> 64 Phe His Gly Gly His Ser Gly Tyr His Tyr Gly Leu Asp val 1510 <210>
65 <211> 17 <212> PRT <213> Homo sapiens <400> 65 Trp lle Thr Val Tyr Asn Gly Asn Thr Asn Tyr
Ala Gin Lys Phe His 151015 Gly <210> 66 <211> 7 <212> PRT <213> Homo sapiens <400> 66 Ser
Arg Ser Tyr TSENTRS-GVAD 7&%[%3" 57 PR 1 SIS éﬂ%?—"m%"éaﬁ%?f?%lé& 67 Ser lle Tyr

Tyr Ser Gly Ser Thr Tyr Tyr ASn Pro Ser Leu Lys ser 1 5 10 15 <210> 68
Pro val Lys Gly Arg ;ge Thr Ile Ser Arg ?gp AsSp Ser Lys Asn ggr
65

L.eu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala v:-éﬂ Tyr
90 9

Tyr Cys Thr Thr Ser Tyr Ser Ser Tyr Trp Phe Pro Tyr Tyg Phe Asp
11

100 105
Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser Ser
115 120
<210> 49
<211> 321
<212> DNA
<213> Homo sapiens
<400> 49
gacatccaga tgacccagtc tccatectca ctgtctgeat ctgtaggaga cagagtcacc 60
atcacttgtc gggcgagtca gggtattagc agctggttag cctggtatca gcagaaacca 120
gagaaagcec ctaagteccet gatctatget geatccagtt tgcaaagtgg ggtcccatca 180
aggticageg gcagtggatc tgggacagat ttgactctca ccatcageag ¢cigcagect 240
gaagattttg caacttatta ctgccaacag tataatagtit acccgatcac ctteggecaa 300
gggacacgac tggagattaa a 321
<210> 50
<211> 107
<212> PRT
<213> Homo sapiens
<400> 50
Asp Ile GIn mMet Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15
Asp Arg val Thr Ile Thr Cys Arg Ala Ser GIn Gly Ile Ser Ser Trp
20 25 30
Ltey Ala Trp Tyr G1n GIn Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly val Pro Ser Arg Phe Ser Gly
50 55 60
ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala ghr Tyr Tyr Cys GIn Sén Tyr Asn Ser Tyr Pro Ile
5 95
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<211>11 <212>PRT <213>Homo sapiens <400> 68
Asp Pro 1510 <210> 69 <211> 5 <212> PRT <213> Homo sapiens <400> 69 Ser Tyr Ala Phe Ser 15

Val Ser Gly Trp Asn Gly Asn Trp Phe

GENENLAW-#357058-v1-P4495R1_-_Sequence_Listing_in.__txt_format.TXT
Thr phe Gly GIn Gly Thr Arg Leu Glu Ile Lys
100 105

<210>
<211>
<212>
<213> Homo

<400> 51
caggtgcage

51
378
DNA

tcctgcaagy
actggacaag
gcacagaagt
atggagctaa
ttcggggagt
acggtcaccyg
51

<212>
<213>

52

126
PRT
Homo
<400> 52

Gln val Gln
1

Ser val Lys

ITe Asn

35

ASp

Gly Trp Leu

>0

Gin
65

Gly Arg

Met Glu Leu

Ala Arg Glu

Met Asp val

115

<210>
<211>
<212>
<213>

53
369
DNA
Homo

sapiens

tggtgcagtc
cttctggata
ggcttgagtg
tccagggtag
gcagcctgag
taccctctta

tctcctea

sapiens

val
5

Leu

val
20

Ser

Trp val

AsSn Pro

val Thr

ser Ser

85

Trp Phe

100

Trp Gly

sapiens

GIn

Cys

Arg

AsSp

Met

70

ey

Gly

Gln

tggggctgag
caccttcacc
gatgggatgg
agtcaccatg
atctgaggac

ctacttctac

Ser Gly

Ala

Lys

Ala
40

Glin

ser Gly

55

Thr Arg

Arg ser
Glu

Leu

Thr
120

Gly

gtgaagaagc
agttatgata
ctgaaccctg
accagggaca
acggeegtgt
tceggtatgyg

Glu val

10

Ala

ser
25

Gly Tyr

Thr Gly G1n

val Ile Arg

Thr ser

75

Asp

Glu Asp Thr

90

Pro Ser

105

Tyr

Thr val Thr

ctggggeetce
tcaactgggt
acagtggtgt
cctccataag

attactgtgce

acgtctgggg

Lys Lys Pro

Thr
30

Thr Phe

Gly Leu Glu

45

Tyr Ala Gln

60

Ile ser Thr

Ala val Tyr

Tyr Phe Tyr

val ser

125

Ser

Page 22

agtgaaggtc
gcgacaggece
catacgttat
cacagcctac
gagagaatgg

ccaagggacc

Gly Ala

15

ser Tyr

Trp Met

Lys Phe

Ala Tyr

80

TYr
95

cys

Ser Gly

60
120
180
240
300
360
378



GENENLAW-#357058-v1-P4495R1_- Sequence_Listing_in txt_format. TXT <210> 70 <211> 17
<212> PRT <213> Homo sapiens <400> 70 Gly lle lle Pro Phe Phe Gly Thr Thr Asn Tyr Ala Gin Lys
Phe Gin 151015 Gly <210> 71 <211> 18 <212> PRT <213> Homo sapiens <400> 71 Asp Arg Asp Tyr
Tyr Gly Leu Gly Ser Pro Phe Tyr Tyr Txr Gly Met 151015 Asp Val <210> 72 <211> 17 <212> PRT
<213> Homo SENTRhA"cA302073 iy 1 ha Bro PSS Bly Tt et Rt yr W& L9 The Gin
15104%@5ly $210> 73 <211> 18 <212> PRT <213> Homo sapiens <400> 73 Asp Arg Asp Tyr Tyr Gly
Leu BRPEFFLE (LOAIORS AN TYPLIINANEG 15Y013CASDH VEISCSPEEE &7 £ QRS E <21 2> PRT <213>
Homgcsagigns £4Q09ztthatt caCBNENLON#2G058yLR4495R Leyfraayence_Lisiip®_Ln
txt_format. TxT Gly lle lle Pro Phe Phe Gly Thr Ala His Tyr Ala Gin Lys Phe Gin 151015 Gly <210> 75
<21 53302298, FRTII9D ST 2aPIe AL BAG69975 e A 3S 5 AR &y Ser GfYPSer Pro Phe

His Rfagdaer &ly kkgbagggeccg attcaccatc tccagagaca acgccaagaa ctccctgtat 240
ctgcaaatga acagtctgag agctgaggac acggecttgt attactgtge aagagatatc 300
ggogggttcg gggagtttta ctggaacttc ggtctctggg gecgtggeac cctggtcact 360
gtctectea 369
<210> 54
<211> 123
<212> PRT

<213> Homo sapiens

<400> 54

Glu val GIn reu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala %gr Gly Phe Thr Phe éap Asp Tyr
20

Ala et His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser Gly Ile Asn Trp Ser Ser Gly Gly Ile Gly g%r Ala Asp Ser val
50 55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

Leu G1n Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys
85 90 95

Ala Arg Asp Ile Gly Gly pPhe Gly Glu Phe Tyr Trp Asn Phe Gly Leu
100 105 110

Trp Gly Arg Gly Thr Leu val Thr val Ser Ser
115 120

<2310> 55

<211> 321

<212> DNA

<213> Homo sapiens

<400> 55
gaaattgtgt tgacacagtc tccagacttt cagtctgtga ctccaaagga gaaagtcacc 60

atcacctgce gggccagtca gagcattggt agtagettac actggtacca gcagaaacca 120
gatcagtctc caaagctcct catcaagtat gcttcccagt ccttctcagg ggtcccctcg 180
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151015 Asp Val <210> 76 <211> 5 <212> PRT <213> Homo sapiens <400> 76 Gly Ser Ser Met His
15 <210> 77 <211> 19 <212> PRT <213> Homo sapiens <400> 77 Arg lle Arg Ser Lys Ala Asn Ser
Tyr Ala Thr Ala Tyr Ala Ala Ser 151015 Val lle Gly <210> 78 <211> 14 <212> PRT <213> Homo

sapiens <400> 78 Ser Val Ala. Thr. Thr Leu Thr Asp Tyr Tyr ,Glty, Met Asp Val f1510 <210> 79 <211>5
<212> ﬁfﬁj{ in__txt_format.TXY

géﬁ%ﬁ%@gkgﬁggégﬁé; @gﬁ% S‘Z\%égé% ! Méﬁ cctggaagcet 240
GENENLAW-#357058-v|-P44 1 -"Sequence_Listing_in txt_format. TXT 15 <210> 80 <211> 17
<21 ZBFRYIEDY 352 PSHRF SAPTEAERA00S 801561 HetEeFaFRE T FARGAR $RATyr SePRfa Asp Ser val
Lys 3340d&&lY tggaaatcaa a 321

<210> 56

<211> 107

<212> PRT

<213> Homo sapiens

<400> 56

Glu Ile val Leu Thr GIn Ser Pro Asp pPhe Gln Ser val Thr Pro Lys
1 5 10 15

Glu Lys val Thr Ile Thr Cys Arg Ala Ser Gin Ser Ile Gly Ser Ser
20 25 30

Leu His Trp Tyr 6In GIn LyS Pro Asp Gin Ser Pro Lys Leu Leu Ile
35 40 45

Lys Tyr Ala Ser Gin Ser ?26 Sser Gly val Pro ggr Arg Phe Ser Gly
50

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Glu Ala
65 70 75 80

Glu Asp Ala Ala Thr Tyr Tyr Cys His gén Ser Ser Ser Leu ggo Trp
85

Thr pPhe Gly GIn Gly Thr Lys val Glu Ile Lys
100 105

<210> 57

<21l> 5

<212> PRT

<213> Homo sapiens

<400> 57

Ser Tyr Asp Ile Asn
1 5

<210> 58

<211> 17

<212> PRT

<213> Homo sapiens

<400> 58

Trp Met Asn Pro Asp Ser Gly val Ile Arg Tyr Ala Gln Lys Phe GIn
1 5 10 15

Gly
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<210> 81 <211> 10 <212> PRT <213> Homo sapiens <400> 81 val Ser Tyr Tyr Gly His Gly Phe Asp
Tyr 1510 <210> 82 <211> 5 <212> PRT <213> Homo sapiens <400> 82 Asp Phe Ala Met His 15
<210> 83 <211> 17 <212> PRT <213> Homo sapiens <400> 83 Gly lle Asn Trp Asn Ser Gly Ser lle
Gly Tyr Ala A%p ser val I?%%}IDSSJ&(Ql ﬁz O> 84 <211C?a 1LA1‘ <212> PRT <2113> Hc%mo sapiens <400>
84 Aspslie Alaghla AiA"G & ASp M ASH vl T518<010585' 20115 5%
GENENLAWL#357058-vI-P4495R1_- Seguence Listing_in txt_format. TXT <212> PRT <213> Homo
sapié %85 QSTss A T r Ala Met His 15 <210> 86 <211> 17 <212> PRT <213> Homo sapiens

Gl

<4005 y‘ﬁné) Ass'—:1 rpSAsn Ser Gly Gly lle Gly Tyr Ala Asp Ser val Lys
<400> 59

Glu Trp Phe Gly Glu Leu Pro Ser Tyr Tyr Phe Tyr Ser Gly Met Asp
1 5 10 15
val

<210> 60

<21l> 5

<212> PRT

<213> Homo sapiens

<400> 60

Thr Tyr Gly Ile Sser
1 5

<210> 61

<211> 17

<212> PRT

<213> Homo sapiens

<400> 61

Trp ITe Ser Ala Tyr Asn Ser Asn Thr Asn Tyr Ala GIn Lys val Gn
1 5 10 15

Gly

<210> 62

<211> 14

<212> PRT

<213> Homo sapiens

<400> 62
phe Phe Gly Gly His Ser Gly Tyr His Tyr Gly Leu Asp val
1 5 10

<210> 63

<21i> 17

<212> PRT

<213> Homo sapiens

<400> 63

Trp Ile Ser val Tyr Asn Gly Asn Thr égn Tyr Gly GIn Asn ihe Gln
1 5

Gly

<210> 64
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151015 Gly <210> 87 <211> 14 <212> PRT <213> Homo sapiens <400> 87 Asp Met Gly Gly Phe Gly
Glu Phe Tyr Trp Asn Phe Gly Leu 1510 <210> 88 <211> 17 <212> PRT <213> Homo sapiens <400>
88 Gly lle Ser Trp Asn Ser Gly Thr lle Gly Tyr Ala Asp Ser val Lys 151015 Gly <210> 89 <211> 16
<212> PRT <213> Homo_sapiens <400> 89 Glu Leu Tyr lle.Ser Asp Trp Asp_Ser Tyr Ser Tyr Gly met
ASF’¥§E}>5 }gaﬁgugﬁﬂogiigosQQﬁ%Eg@§953%12§§g¢%?nce_L1st1ngm1n_mtxt,format,TXT

<212> PRT
<213> Homo sapiens

<400> 64

Phe His Gly Gly His Ser Gly Tyr His igr Gly Leu Asp val
1 5

<210> 65

<21i1> 17

<212> PRT

<213> Homo sapiens

<400> 65

Trp ITe Thr val Tyr Asn Gly Asn Thr Asn Tyr Ala GIn Lys Phe His
1 5 10 15

Gly

<210> 66

<2il> 7

<212> PRT

<213> Homo sapiens

<400> 66

Ser Arg Ser Tyr Tyr Trp Gly
1 5

<210> 67

<211> 16

<212> PRT

<213> Homo sapiens

<400> &7

ser Ile Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 68

211> 11

<212> PRT

<213> Homo sapiens

<400> 68
val ser Gly Trp Asn Gly Asn Trp Phe égp Pro
1 5

<210> 69

<211> 5

<212> PRT

<213> Homo sapiens

<400> 69

Ser Tyr Ala Phe ser
1 5
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<213> Homo sapiens <400> 90 GENENLAW-#357058-vI-P4495R1_- Seguence_Listing_in
txt_format. TXT Asn Ala Trp Met Ser 15 <210> 91 <211> 19 <212> PRT <213> Homo sapiens <400>
91 Arg lle Lys Ser Lys Thr Asp Gly Gly Thr Thr Asp Tyr Val Ala Pro 151015 Val Lys Gly <210> 92

<211> 13 <212> PRT <213> Homo sapiens <400> 92 Ser Tyr Ser Ser T%r Té‘g Phe Pro Tyr Tyr Phe
Asp Tyr 1510 EXEYSAY37331 P38 Y LB DBRT-LH88196md ShPIEnE <4888 135 1'éU Asn Pro Asp
Ser Gpgal IlmArg Tyr Ala GIn Lys Phe GIn 151015 Gly <210> 94 <211> 17 <212> PRT <213> Homo

i 1> 17
S&plé@%2> PRT
<213> Homo sapiens

<400> 70
Gly Ile I1e Pro Phe Phe Gly Thr Thr Asn Tyr Ala GIn Lys Phe GlIn
1 5 10 15

Gly

<210> 71

<211> 18

<212> PRT

<213> Homo sapiens

<400> 71

AsSp Arg Asp Tyr Tyr Gly Leu Gly Ser Pro Phe Tyr Tyr Tyr Gly Met
"1 5 10 15
Asp val

<210> 72

<211> 17

<212> PRT

<213> Homo sapiens

<400> 72
Gly ITe 1ITe Pro Phe Phe Gly Thr val Asn Tyr Ala GIn Lys Phe GlIn
1 5 10 15

Gly

«<210> 73

<211> 18

<212> PRT

<213> Homo sapiens

<400> 73

ASp Arg Asp Tyr Tyr Gly Leu Gly Ser Pro Leu His Tyr Tyr Gly Leu
1 5 10 15
Asp val

<210> 74

<211> 17

<212> PRT

<213> Homo sapiens

<400> 74
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<400> 94 Gly lle ASrl Trp Ser Ser Gly Gly lle Gly Tyr Ala Asp Ser Val Lys 151015 Gly <210> 95
<211> 14 <212> PRT <213> Homo sapiens <400> 95 Asp lle Gly Gly Phe Gly Glu Phe Tyr Trp Asn
Phe Gly Leu Page 31 GENENLAW-#357058-v1-P4495R1 - Seguence_Listing_in_txt_format. TXT
510 <210> 96 <2:EL1> 11#<2712> PRiT <213> Homo sapiens <400> 96 Arg Ala Ser Gin Ser Val Ser Ser
Ty Loy AR A SR Y D7 I eSS it RO TRACI A Ser Acn Ar
Ala Tihr 15 <210> 98 <211> 9 <21§> PRT <218> Homo sapiens <400 98 Gin Gin Arg Ser Asn Trp
Pro Pro Thr 15 <210> 99 <211> 10 <212> PRT <213> Homo sapiens <400> 99

Gly

<210> 75

<211> 18

<212> PRT

<213> Homo sapiens

<400> 75

Asp Arg Asp Tyr Tyr Gly Ser Gly Ser Pro Phe His Phe Ser Gly Leu
1 5 10 15

Asp val

<210> 76

<211> 5

<212> PRT

<213> Homo sapiens

<400> 76

Gly Ser Ser Met His
1 5

<210> 77

<211> 19

<212> PRT

<213> Homo sapiens

<400> 77

Arg Ile Arg Ser Lys Ala Asn Ser Tyr Ala Thr Ala Tyr Ala Ala ser
i 5 10 15

val Ile Gly

<210> 78

<211> 14

<212> PRT

<213> Homo sapiens

<400> 78

ier val Ala Thr Ehr Leu Thr Asp Tyr Tgr Gly Met Asp val
1

<210> 79

<211> 5§

<212> PRT

<213> Homo sapiens

<400> 79

Ser Phe Asn Met Asp
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Gin Gin Arg Ser Asn Trp Pro Pro Tyr Thr 1510 <210> 100 <211> 10 <212> PRT <213> Homo sapiens
<400> 100 Gin Gin Arg Ser Asn Trp Pro Pro Phe Thr 1510 <210> 101 <211> 12 <212> PRT <213>
Homo sapiens <400> 101 Arg Ala Ser Gin Ser Val Ser Ser Ser Tyr Leu Ala 1510 Page 32
GENENLAW-#357058-v1-P44 5R11 - 3 ence_Listing_in txt_format. TXT <210> 102 <211> 7
<212> PRT <SG 2 Biény LA982 [02 GRAME SEr Ser AP Afk-Tht T8 U980 103 <211> 9
<212> PRT <213> Homo sapiens <400> 103 GIn GIn Tyr 'fly Ser Ser Pro lle Thr 15 <210> 104 <211>
11 <§ PF%‘S <213> Homo sapiens <400> 104 Arg Ala Ser GIn Ser lle Gly Ser Ser Leu His 1510
<210Q> 17

<212> PRT
<213> Homo sapiens

<400> 80

Ser Ile Ser Thr Thr Ser Arg Ile Ile Tyr Ser Ala Asp Ser val Lys
1 5 10 15
Gly

<210> 81
<211> 10
<212> PRT
<213> Homo sapiens

<400> 81

val Ser Tyr Tyr Gly His Gly Phe Asp Tyr
1 5 10

<210> 82
<211> 5

<212> PRT

<213> Homo sapiens

<400> 82

Asp Phe Ala Met His
1 5

<210> 83

<211> 17

<212> PRT

<213> Homo sapiens

<400> 83

Gly Ile Asn Trp Asn Ser Gly Ser Ile Ggy Tyr Ala Asp Ser val Lys
1 5 1 15

Gly

<210> B4

<211> 14

<212> PRT

<213> Homo sapiens

<400> 84
Asp Ile Ala Ala Ala Gly Glu Phe Tyr Ege Asp Met Asp val
1 5

<210> 85
<1l1> 5
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<211> 7 <212> PRT <213> Homo sapiens <400> 105 Tyr Ala Ser GIn Ser Phe ser 15 <210> 106
<211> 9 <212> PRT <213> Homo sapiens <400> 106 His GIn Ser Ser Ser Leu Pro Trp Thr 15 <210>
107 <211> 11 <212> PRT <213> Homo sapiens <400> 107 Arg Ala Ser GIn Gly lle Ser Ser Trp Leu
Ala 1510 <210> 108 GENENLAW-#357058-v1-P4495R1 - Sequence Lis%@ﬁ in txt format. TXT

<2113 7,521 PRIS T Beind SATiEnS Laote 168 Wl AR S-S tRT-E M BRT 15 210> 109
<2112 93s212omPREpi283> Homo sapiens <400> 109 GIn Gin Tyr Asn Ser Tyr Pro Leu Thr 15

<400> 85

Asp Tyr Ala Met His
1 5

<210> 86

<211l> 17

<212> PRT

<213> Homo sapiens

<400> 86

Gly Ile Asn Trp Asn Ser Gly Gly 1le Gly Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 87

<211> 14

<212> PRT

<213> Homo sapiens

<400> 87

Asp Met Gly Gly Phe Gly Glu Phe Tyr Trp Asn Phe Gly Leu
1 5 10

<210> 88

<211> 17

<212> PRT

<213> Homo sapiens

<400> 88

Gly Ile Ser Trp Asn Ser Gly Thr Ile Gly Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 89

<211> 16

<212> PRT

<213> Homo sapiens

<400> 89
Glu Leu Tyr Ile Ser Asp Trp Asp Ser Tyr Ser Tyr Gly Met Asp val
1 5 10 15

<210> 90
<211> 5§

<212> PRT

<213> Homo sapiens

<400> 90
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<210> 110 <211> 11 <212> PRT <213> Homo sapiens <400> 110 Arg Ala Ser Gin Ser Val Arg Ser
Tyr Leu Ala 1510 <210> 111 <211> 10 <212> PRT <213> Homo sapiens <400> 111 Gin Gin Arg Ser
Asn Trp Pro Pro Ala Thr 1510 <210> 112 <211> 7 <212> PRT <213> Homo sapiens <400> 112 Gin
Gin Tyr Gly Ser Ser Pro 15 <210> 113 <211> 9 <212> PRT, <213> Homo sapiens <400> 113 Gin Gin

Tyr Agh S8 TVE

ﬁﬁ?§9§§jfﬂgﬁfﬁﬁéEégiréqggggfﬁagkﬁﬁﬁng In__txt_tormat.TXT

GENENLAW-#357058wI-P4495R1_-_Sequence_Listing_in txt_format. TXT <213> Artificial Sequence
<220> <223> chemically synthesized <400> 114 Met Leu Leu Val Asn GIn Ser His GIn Gly Phe Asn
Lys Glu dis Bhr 151015 Ser Lys Met val Ser Ala lle Val Leu Tyr val Leu Leu Ala Ala Ala 202530

<211>
<212>
<213>

<400>

19
PRT .
Homo sapiens

91

Arg Ile Lys Ser Lys Thr Asp Gly Gly Thr Thr Asp Tyr val Ala Pro
1 10 15

5

val Lys Gly

<210>
<211>
<212>
<213>

<400>

1

<210>
<211>
<212>
<213>

<400>

92

13

PRT

Homo sapiens

92

ser Tyr Ser Ser Tyr Trp Phe Pro Tyr Tyr Phe Asp Tyr
5 10

93

17

PRT

Homo sapiens

93

Trp Leu Asn Pro Asp Ser Gly val ITe Arg Tyr Ala Gln Lys Phe Gln

1

Gly

<210>
<211>
<212>
<213>

<400>

5 10 15

94
17
PRT
Homo sapiens

94

Gly ITe Asn Trp Ser Ser Gly Gly Ite Gly Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210>
<21l>
<212>
<213>

<400>

95

14

PRT

Homo sapiens

95

Asp Ile Gly Gly Phe Gly Glu Phe Tyr Trp Asn Phe Gly Leu
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Ala His Ser Ala Phe Ala 35 <210> 115 <211> 18 <212> PRT <213> Artificial Sequence <220> <223>
chemically synthesized <400> 115 met Pro Leu Leu Leu Leu Leu Pro Leu Leu Trp Ala Gly Ala Leu
151015 Ala met Asp

GENENLAW-#357058~-v1-P4495R]1_-_Sequence_Listing_in__txt_format.TXT
5 10

<210> 96
<211> 11
<2172> PRT
<213> Homo sapiens

<400> 96

Arg Ala Ser GIn Ser val Ser Ser Tyr igu Ala
1 5

<210> 97

<211> 7

<212> PRT

<213> Homo sapiens

<400> 97

Asp Ala Ser Asn %rg Ala Thr
1

<210> 98

<211> 9

<212> PRT

<213> Homo sapiens

<400> 98

GIn Gin Arg Ser Asn Trp Pro Pro Thr
1 5

<210> 99

<211> 10

<212> PRT

<213> Homo sapiens

<400> 99

G1n GIn Arg Ser Asn Trp Pro Pro Tyr Thr
1 5 10

<210> 100

<211> 10

<212> PRT

<213> Homo sapiens

<400> 100
¢in Gln Arg Ser Asn Trp Pro Pro Phe Thr
1 5 10

<210> 101

<211> 12

<212> PRT

<213> Homo saptens

<400> 101

Arg Ala Ser Gln Ser val Ser Ser Ser ;gr Leu Ala
1 5
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GENENLAW-#357058-v1-P4495R1_~_Sequence_Listing_in__txt_format.TXT

<210> 102

<21i> 7

<212> PRT

<213> Homo sapiens

<400> 102

gly Ala ser ser érg Ala Thr

<210> 103

<211> 9

<212> PRT

<213> Homo sapiens

<400> 103

Gln GIn Tyr Gly ger Ser Pro Ile Thr
1

<210> 104
<211> 11
<212> PRT
<213> Homo sapiens

<400> 104

Arg Ala Ser Gln Ser lle Gly Ser Ser Leu His
1 5 1

<210> 105

<211> 7

<212> PRT

<213> Homo sapiens

<400> 105

Tyr Ala Ser Gin ?er phe ser
1

<210> 106

<211l> 9

<212> PRT

<213> Homo sapiens

<400> 106

His GIn Ser Ser Ser Leu Pro Trp Thr
1 5

<210> 107

<211> 11

<212> PRT

<213> Homo sapiens

<400> 107
Arg Ala Ser GIn Gly Ile Ser Ser Trp Leu Ala
1 5 10

<210> 108
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<211l> 7

<212> PRT

<213> Homo sapiens

<400> 108

Ala Ala Ser Ser Leu Gln Ser

1

<210> 109

<211> 9

<212> PRT

<213> Homo sapiens

<400> 109

Gln GIn Tyr Asn Ser Tyr Pro Leu Thr

1 5

<210> 110

<211> 11

<212> PRT

<213> Homo sapiens

<400 110

Arg Ala ser Gln Ser val Arg Ser Tyr Lteu Ala
i 5 10
<210> 111

<211> 10

<212> PRT

<213> Homo sapiens

<400> 111

Gln GIn Arg Ser Asn Trp Pro Pro Ala Thr
1 5 10
<210> 112

<211l> 7

<212> PRT

<213> Homo sapiens

<400> 112

GIn GIn Tyr Gly Ser Ser Pro

1 5

<210> 113

<211l> 9

<212> PRT

<213> Homo sapiens

<400> 113

Gln GIn Tyr Asn Ser Tyr Pro Ile Thr
1 5

<210> 114
<2311> 38
«<212> PRT
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<213> Artificial Sequence

<220>
<223> chemically synthesized
<400> 114

Met Leu Leu val Asn GIn Ser His GIn Gly Phe Asn Lys Glu His Thr
1 5 10 15

Ser Lys Met val ser Ala Ile val %eu Tyr val Leu Leu Ala Ala Ala
20 5

Ala His ser Ala phe Ala

<210> 115

<211> 18

<212> PRT

<213> Artificial Sequence
<220>

<223> chemically synthesized
<400> 115

Met Pro Leu Leu Leu Leu Leu Pro Lteu Leu Trp Ala Gly Ala Leu
1 5 10 15

Ala Met Asp
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