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SI GNALI NG ANTAGONI STS AND USES THEREFOR Rel at ed
wWao\RPbiogsesd ons [ 0001] This application clains pPCDUE1096/005111

to U.S. Provisional Patent Application No. 60/653, 260,

filed February 14, 2005; and U.S. Provisional Patent

Application No. 60/667,492, filed April 1, 2005, both

of which are hereby incorporated by reference herein

in their entireties. BACKGROUND OF THE | NVENTION Field

of the Invention [0002] This invention relates to

anti bodies, e.g., intact antibodies and anti genbi ndi ng

fragnents thereof, and other IL-17F signaling

ant agoni sts, e.g., soluble IL-17F receptor(s), that

interfere with interleukin-17F (IL-17F) signaling, in

particular, human IL-17F, and their uses in regulating

I L- 17F- associ ated activities. The antibodi es and

rel ated BL-17F nol ecul es di scl osed herein are useful

i n di agnosi ng, prognosing, nonitoring, preventing,

and/or treating |IL-17Fassoci ated di sorders, e.g.,

i nflammatory di sorders (e.g., autoi mmune di seases

(e.g., arthritis (including rheumatoid arthritis),

psoriasis, systemc |upus erythematosus (SLE)

multiple sclerosis), respiratory diseases (e.g., COPD

cystic fibrosis, asthma, allergy), transplant

rejection (including solid organ transpl ant

rejection), and inflammtory bowel diseases or

di sorders (I BDs, e.g., ulcerative colitis, Crohn's

di sease)). Rel ated Background Art [0003] Cytokines are

secreted soluble proteins with pleiotropic activities

i nvol ved in imune and inflanmatory responses, e.g.,

cytoki nes may cause differentiation, recruitnent, or

ot her physi ol ogi cal respons§ﬁ¥:§ , secretion of

proteins characteristic of % nnatlon by target

cells. Cytoklnes blnd to specific cell surface
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al. (2001) EM QJ. 20:5332-41; MDonald et al. (1993)

Cell 73:421-24).[0004] IL- 17F is a 17kD secreted
protein that was cloned froman activated




human PBMC |ibrary (SST) (U S. Patent Nos. 6,043, 344

and 6,074,849). It forns a 30-35KD disulfide-Iinked
whooooaissses (Hynowitz, supra) and, simlar to |RET/UFAP6/005111

is expressed primarily by activated T cells (Msel ey,

supra). However, expression of BL-17F by activated

nonocyt es, activated basophil s and mast cells has al so

been shown (Kawaguchi et al. (2002) J. | mmunol.

167: 4430-35). IL-17F induces the expression of many
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¢ RS BB DTG (Gymavicz ctal 0NN ENE R§:53B2141; MpRonald

by, esults in the induction of

preé:aiﬁ;%tg?)gqgg?ﬁl nes through activation of NF-kB

(Mosel ey, supra). Four additional receptors that share

partial sequence honology to IL-17R have been

identified: 1) IL-17RHL (also called IL- 17RB), 2)

I L-17-receptor like protein (also called IL-17RL or
IL-17RC), 3) IL 17RD (aI so cal I ed SEF or BL-17RLM,
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function of IL-17B and IL-17E binding to IL-17RH has

not been shown (Shi et al. (2000) J. Biol. Chem
WQZI®5A08KBBY - 76; Lee et al. (2001) J. Biol. ChenPCT/US2006/005111

276:1660-64). To date, the receptor(s) for IL-17F has

not been reported. Thus, IL-17F signaling has not been

able to be targeted for the pt3evention and/or

treatment of diseases, although it nmay play an

important role in the homeostasis of tissues (e.g.,
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cytokines, e.g., activated T c ells . Thus, the
i nvention also provides nethods of mtigating effects
was®eossssed with JL-21 binding to and acti vat i PQI/US2006/005111
IL-21R, e.g., by inhibiting IL-17A and/or EL-17F
signaling. Additionally, the invention provides
natural (i.e., nonreconbinant@-lL- 17A honodi ners,
I L-17F honodi mers, and |L- 17A/ EL-17F heterodi nmers,
and nethods of isolating and targeting the sane, e.g.,
i ninymy rwgisdmingt the abveiqmﬂars of aiﬁosnmmsa:dnsalsm(exg talfthritis
n ased EL-1 7F s ling and/ or disorder
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1?%O§analing gene product in a control sanple,
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of a disorder reléﬁﬁgkbgr$ﬁgpgg§é§“ﬁi + signal i ng.
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conprising adm nistering to the subject a
therapeutlcally effectlve annunt of an I L- 17F
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pol ynucl eoti des, 1L-17R inhibitory pol ynucl eoti des,
I L-17RC i nhi bitory pol ynucl eoti des, sol uble

w@oiogpesssd des conpri sing DL-17R or DL-17F bi ndp@myusS2006/005111
fragnents thereof, soluble polypeptides conprising IL-
17RC or IL- 17F binding fragnents thereof, inhibitory
anti-IL-17F anti bodi es, inhihistory anti-IL-17R
anti bodi es, inhibitory DL-17RC anti bodi es, and
antagoni stic small nol ecules. In some enbodi nents, the
DLypdi/dre fbtdiakdd®, ﬁﬂhﬁﬁfaﬁurgmoﬁe@@ el -auloiRoie diéch s e g,
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enbodi nent, the at | east one additional therapeutic
agent is selected fromthe group consisting of TNF

W@pioagssssst s, anti- TNF agents, JL-12 ant agoni seGT/U$1006/005111

15 antagonists, IL- 17 antagonists, |L- 18

ant agoni sts, |L-22 antagonists, T celldepleting
agents, B cell-depleting agentés; cycl osporin, FK-506,
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anot her e t nventi.on . pr.ovi des d .
o 5 AhPTEA! B nE Apret ORI pfreaeed g 7 eating
PORM/Et diSktders a@so%fﬂt&ldﬂﬁffth I-De bIRAOE 260 ABtiVaSinBdL-21R.

adm nistering an IL-1 7F signali n&Lanta goni st to_the

c eDhscﬂnspdu hereinsddigionafe ar@lrbffc@@hmant A ét anodinmsisel T AY |

bi
conenaiitee dhS RearKOLHF g GrRieRE abf REIo oB spltRne -
f e ¢y AJTLNETR heberoldifietOlelthe reduatdhdmor nﬁtﬁfhl)f’dubhthmﬁ]m&‘ﬁ of IL-
enmbodi nent, the invention provides a pharmaceutica

cohpddomogimers and Ilsil A hamodimers: - si gnal i ng ant agoni st
and a pharnaceuti cal lrI{ acceptabl e carri_er hi another
r

et hbiethodstieatiumgetLs GiF sigrokne swyanvelue ind 7B dLchAnand/or
AT e AT AN e e

auw@m | o€ tas’ﬁ{br?| lb(ﬁy}%ﬁdes’;lﬁndi n%ﬂeﬁtb gefcofanil-17F 51gna11ng
frag ments t hereo anot her e di nent, the

. n@@tﬁgqr@ﬁs pAédma@@lyi, gm@@&g capRipfinbibititeshe mergption of
a

DR ERSRUHN (NRPL0G o R e e AT,
f ohéthrddnnéirEQﬂthsNé&pﬁ)r(staQ alsblbe uk8d. and 15; in sone
enbodi nents, the anti body antagonizes IL- 17F
si gab] e idveRSH alkd retiiey toakingtheflolseles distidsddivainiion
provi des an isol ated anti body capable of specifically,
b| mﬂwgs pbsqreeningescopprnndsLagalle of taggeting the IL-17F signaling

t m

e L R
rn&dMﬁ@ﬂjﬂrlﬁMagmﬁmgthe | L-17F protein is IL 17F
honodi mer or an IL- 17F heterodi ner; wherein the IL-
17f00ns] Bf &l éfthodiment| thé sbﬁhﬁ?dﬁtloﬁ@@omreﬁh&hb@ ef screening
anti body inhibits IL- 1 bloact|V|t [0020] In
an furriest cempendsearable ofcaniagpaigingdh l%vglépé@g gomprising the

o BN B L ﬁanZFL LA TRV Ebiound;
h oamdldét®ininig whethler Hld]ﬁteﬁ[cﬁdn BEIL-10F withtID-17R ihAhe sample is
honodi ner and an | L- 17F heterodi ner,_including

wh é@%?aﬁe@ rféa’w tq the interastign P HEy-17E With L7 IR EL%LSPPlPIe not
0 t:
| peseted w R A RE Ry b deBEA h L ROUC e
t hE_.-aBB wath el R fn thelsanmsle costacted wwthnhe commmd nddrtidies the

17F si lin ni st anta on| 17F h r,
AnCOIRROUes gae 3%&3?@?8 thepntes wnuqﬁ-}ﬂi’ ﬁiﬁ anghif
an | L-17F heterodi ner. [0022] In another enbodlnent,
the invention provides a nethod of inhibiting at |east
one activity associated with IL-21 signaling

conpri sing antagoni zing IL- 17F signaling. In another
enbpdinpnt the |nvent|on prOV|des a nethod of

. e o o o, o o, ' 1 ~




signaling is nediated by IL-17F honodi mer, an |L-17F

het erodi mer, or both IL- 17F honodi mer and an |L-17F
wedoengssdirer, including wherein the IL- 17F hep€&r/osione005111

is IL-17A 1L-17F. [0023] In another enbodi nent, the

i nvention provides a nethod of purifying natura

| L-17A protein conprising: activating T cells in

medi a; and i mmunoprecipitating IL-17A protein fromthe

medi a. In another enbodi ment, the invention provides a

metdpabllealf aptagohiying JLAFFUS @lalibk.- Tn/dnofiied efbbdigwin theinmention

activating T cells in nmedia; and innunoETecipitating

| LProydes gsimidar ngtheshok sseecpmgiralatediio SlartdREur t her

enbodi nents, such nethods are provided wherein the

| LIOP2A] by snodien embogimeny, Ahdrimveortianerovides 2 metipd for diagnosing a

he ' r. - . hopodi mer .and an lL.L- 17A

et S0} FEhed @b tte 2F il RURY 1 o P p g € e

| Lofl dEtebiiipDalicdermoiit of 4n M7 silepslam FBRE pradfuctigitalsample from
I L-17F honodj ner and an BL-17F heterodi ner; and

whidespbjeethand ¢ampasingthe testiappoum wath@diommgl amount of the same

i syL -17 e ' '
e ol T e fone b AEEH Loy EEPARITE Werdit (8 hfbunt
endiguiifiventty, abiokie themoemul anoynt pyovikdss agisitive adietioh lin théF
protein, qpﬁyeig the IL-17F protein is | L-17F
hotiBgiasEs ot g disgrden related tp incasased Hel /F figaslmen Ingrother 17
Pr &hbddimlest, iidh8d if 58t ﬁl@rh%@%roﬁﬁ b £Bstind 38 biftfofnbife
. natural source 1s at least one T Celt. [|n afother
" endisehisess nespiretory discased, podinflaomatery tawel disbast® dinldther7 A

r ot i er el e.lL-17A protein.is - 17A
Dbt ivirE Signetia BT ismidler T dome pradugt an
Pro-ejR ghife pro@hct QhnlTLOIMRE Baierdductour ce; wherein the
natural source is at least one T cell. [0025] In
an r . . _nr-

OB ok PR dinich th e bR B BATErbAeY

| Lsubjeat aii ripkefbi, g diagoesed ivating disdnden ralsted tngpcreasdd AT

" iant. aqen! rsﬁ:g ] Ooégiémg{}ﬂgg% eth? Sﬁgq‘? Igtr{ﬁ%é)quklgﬁly effective

- 17Rhbuirt 5F In 184 2F SEh AR sSandaonls@ Nt Aother EfB6ditkdeaMkd T 117F

honodi mers and | L-" 17F honodi mers, conprising: (a)

exgignadiag agtagenistiis sqlectediEpmrthp grompicansistthgenf L1 7F inlbitory

fusi i B i.Bohost..cel | t (o dia,.

R BhoRoRb B3R b6 neP bl ST ZEE fbiery, o
priwlgiveleotidés; sgubRipolypepttdds couipeising 1.4 7R drIL- FiFfvindihy
tag, and wherein the |L-17F fusion protein conprises .
ariT4emeptsthgrent. splybls ol yieg e commaemarILr LASKeIor B K/F binding

s L ni .aa- -l 1-eWni .he -hos .Sy t

s ariBtentt hbfph Y ffry Gk 7 /B Ao 08 B S IR

Pyamtibbdi?éf, rhtabitdry Iltrelle&: m(émo)iiep,l mdi;n@.gbﬂiieticrmg@lmnoleenlea In
irst affinity colum_under. nonreducing conditions

s e FRod gy, (00 Kl 78, Seppling: atagemisbisadLt R HBOR RS

affdifiutleoti@t ofah L HRE 'iﬁlﬁbi'ﬂﬁygbﬁrnﬁal:’ PR s6hB AR

the Tirst affinity colunm under "nonreduci ng

c emthadimerss, theinhfiitecy pejynindeotidaéndn SR sedebtdd foom shegroup

conmrb e & BEER ol Seenyes Pt R Y BRI fhsome
t enifbairassnEe B-17m El‘%ﬁalﬁfgl AfAFonRNR a(sblub® P Ptibe
bound protein fromthe second affinity col unn under

neapwEsmedl- dnel ii- bASbinding fwgmentssherbafoont comprisingsld.-17RC

f .(f. ' holL-17 ' tei
| AR bindite BRBRENA R I o e eboinppe. o flibre
heplobypeptidetias. thé Mmbroheid aba’e sRTbAR 1Y SEQAD NOB4r SHY B
nmet hod are provided, | n another enbodi nent, the

i AR &SRS othgeembedimentsA4) the. IL717 Rishibitori padynucleotide
i sol ated according to these various nethods. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0027] Shown in Figure 1
IS NF-kB-nediated reporter transactivation (Relative
Luciferase Activity; y-axes) in (A primry human

. o .




I L-17F (x-axes). [0028] The concentration (pg/m;
y-axis) of cytokines (IL-6, IL-8 MIP-I or GRO a;

WO 2@x%i08883F r om each of two patients (Pl, P2; x-BXI/B5$20061005111
supernatant collected from human fi brobl ast-1ike
synovi ocytes cultured in nedia (control; ) or in the
presence of 20 ng /m |IL-17F_-®lL-17F; ) is shown in
Figure 2. [0029] Figure 3 denobnstrates the
concentration (pg/m; y-axis) of inflammtory

Cyt@lepries tHel ﬂuc&ohd&se(qﬁé}ic%)set fokth ivx,-orainiklebtide sequence
supernatants collected fromcultures of ri rmr mur i ne

| ubyplemeniBryaotthe puleotide gequeneresst HrionnJEQIID) Iﬂ 1i7¢x a
D) fra otfg}ig ﬁgf\ﬁ (o}% ’]_51}? 8%@8%1% tﬁg%rf%f c? wrﬂgr m (ED

d eaiqmes‘sfoatoe' Shebﬂnhmttﬁgl ﬁcﬂﬁt&f&ﬁﬂ& iya elBrgulefin tiCdRaskan
concentrations of hunma (left panel s) or hunan

| LEXPPossion; oé‘ Ak~ lﬂgn@) §l)e I@XU&@@MW polynyqleotifir cpgpprises the

reaRootRERNEhe et i b ortf Gt kBt RRILRL A o e
r evwgbeonide sgqlmhcen@t fortheinpaSEQAD. N@&Ocﬁr]a] fr@mm of SEQI QUK e) 5, 0r
5 i S e con entratlon of GRO a axes) in

e valt thergodand e ﬁéPFeF%“H} %’rbqhssrtlg i#Q5V t ur ed
?l ﬁél?ndcﬂé%ﬁliﬂé ina ):elpfesﬂﬁstlﬁ ﬂ'léq&rc?é'ﬁé g‘f&%ﬁ Wfﬁﬁtl P7Rn &nd (3) the

M, X-axes) an | L- gG fusion prote
( NILFR/BG ml)lblt(a'n pblymldlmadeg:@nfpmzsemmmimtde rsec[dehé’Med&d

, trol
Zin’?fa"%%gfr(’ﬁﬂ P %&%ﬂﬂ%ﬂ? b pedkndth ot 0{“@, it P@&clsytlde
i nséqﬁﬁlcﬁrc Ib@xﬁan%y & 4 Rfdledtiik s lﬁn&gééﬁctéd—fr&ﬁ%é %%tlg
panel s% B) 20 ng/m IL-17F i ght panel s)
Fi ¢amsis neg nyeleetidesseqancesiet fqrsh iof S tlD MQﬁaSEQ_HlNQ 9,

n | t0 h f I F to, |l 17R
R E880:1125600D NG 15 S BTN ' o et
c ommmtlﬂamqmﬁce(mmd from ehel gbupaéon@ﬁﬁngsfﬂle @ma@bﬂl&am ng
six anti-I1L-17F anti bodies: anti-IL-17F-0

anteAugnces set foygh I(IL%EQ HANNQ:74 SHQ EDNOPOASEQIR No) 11, SEQID

7 H15k¢ 7
(O 5053 SEQIBNOgpor b RAR cobivaE eRlat, e
andxiprdssion of the- 1ﬂlﬁElta1ytpommcleetlda)1nl andelltresults Iihetliél dedicagedof
IL-17F to CD 450n ) in the presence
ofe’ﬁprf‘éfleae% hg}%]gﬁ ilhf?ra% 2] %dltvrﬁffa e disogder glatgd t%ﬁ)@?f:ased
OfILtPH? .&%ﬂﬁgﬂlm ﬁ!ﬂémﬁﬁ&d \iksofdeF. ﬂﬁédn?@ﬁ!.hﬁér embodjments.

anti - , anti - L 17F-02 ( anti - BL- 17F
( A)lﬂaxamatory dmomr:xscssle(zt)ed fimm the |group7den6iBtigg of aimiltmmmune

coiteant P fpisttosy Beqsh o shimisialof bowel Fction s
C dfutthertenthokiraents) yiiein flhmbafl?y agbiies iy Mﬁ&inhﬁhn%%mé%nd

IL- 17F and i ncreasi nlg concentrations (ng/m; Xx-axi 3)
ofth¢ Pléptrmpaweqhyeaaw selepted fionpthe (Zzeup- conpistige §f arthritis

S AT )

( ahhltiplEreRigsis. dntsome MeﬁﬁodlﬁiehtslﬁﬁjﬂMQforﬁﬂisbrder isa
I L- 17F 07 (alL-17F-07),. or cgntrol mgd antibodies.

[ GOPHRLoTy; difRaserand; t@% FesPigatpEy dipeargs eelicalilaasiseqiohe er
U RAASARE s Ot Bah nag;%niuldfy éso%eﬁfseﬁg%t lvity;, y-axis)

i N porclne prlnary chondr ocy cultured |n medi a only

1 B0 o p s itafhertg i SEfieng ] bt ing to

f ube aubjder @tRrdpeltidally effebtivie/dRidumt of AtNeakP Ond'Sdiiodal - 17A

in the gresence of an anti-IL-17F anti body

( @?EW fegent-1 irnothes embodigiest, thiat]leamommactchiem}@i therapeatic

7A+ Q). 0 500
e R 3 b s SRR ke 2O APl
pr esence of an IL-17R-19gG fusion protein
(IL-17F+1 L17R/ Fc), in 500 ng/m 1L-17F in the presence
of an anti-IL-17F antibody (IL-17F+antilL17F), or in
500 ng/m [IL-17F in the presence of a control nouse



[ 0036] The concentration (pg/m; y-axis) of cytokines

(EL-6, IL-8, or GROa; x-axis) fromeach of two
WE2106088833 (Pl , P2; x-axis) in supernatant col|BCt/E82006/005111

from human fibroblast-Iike synoviocytes cultured in

t he presence of 20 ng/m IL- 17F (IL-1 7F; D), an

i sotype control antibody (1|sotYpe Ab; ED)

Anti-IL-17F-01 antibody (S), or Anti-IL-17F-07

antibody ( ) is shown in Figure 10. [0037] Figure 11

delfBHEir R iREUpAIPEESTASLS, onti-{IIRNMARIOM ag¢n®x@shbeic inbibliors,

7 i1 - A X- .. 1.L-17F honodi

(1 RSl st et i oot e rloamaties.
Etmbodifient, frean &3, | 208 t [1f i

t( he dete c? i on of &tA%m:aE-GI_{r?kklgfﬁ%I%gﬂ@ (agﬁ%ﬁ%%él%égq %g&f]?eA
ho#SHP FeRsSUag @f ITNF mntagenists antid NG ageBls, 1112 Zfagoristeiln-15
' [ ; d.lL-17F het er odi :

or A s e AR S RBiniss B G aptaeppiiee pol.

dednpiﬁingageiﬂs,ﬁ&lbdmaﬁigagbh@,%y@%%?ﬁéﬁ?(i%;@ ?::]@Iﬁggr .

/m); f. (A EL-17A
i( G %Q&’t%‘l%%sl%ﬁbg €P§%glah@éﬁému%éb,énfbMWOm tdailabprine, gold,
" hananSns o USRI b T2 SORICY ghin,

| %%gteam ng té:loncen ratron an
( AretacqnBetholyénats, leflunaiids) rap&ﬂ@ciﬂﬂre?ﬁﬁ;gé‘ﬁsaﬁ%ﬁs,(@x-?r

: -21, IL-23 (ED). [0039] F 13
QSRR e TBbubrl AR o8 ipchiters maganistioi. 1 57.2,
( AGOSL) ICY8*%h&br ebz@,%’h%ofﬁs)s_ FotAad’F (D in nedia

isolated from T cells undergoi ng secondary activati on

u i i pul-at i condj tions, (x-axjs):
O AR il Ao B SRV il S line e
anbility’DENEB toctivate NFARBirespoaSiva ponstel i 08 (tifion or a

I'L-23, bead:bound anti-CD3 antibody and anti -
aft B aSPnTsingsdarinistoripg pn 114175 5jgriaking atttagomdst am thie-celD3

' | ti bog: - 21/ CD3/ CD28).;
och Ak Gty At SRRl oSl o< CHinaroThe € o
486#md fpr mhdsingdn TL17F iohemeiifacel] pbpulatiddor a subject, the

h dhﬁEfS . or ILL-17A/IL-17F heterodiners in un

( %élg}") QPPgEig aduinisterpg andletl AF signalingsantdgonist © thekels

spdpdaiont ' ' i . O+ I i.mul ati on

(Posation & I SUBREY. Bl R oditd ol P biBh et

deslecsed Bemdhe groyp DQnsis];iﬁﬁ o;ﬁnelltadpﬂiil(diﬂ@bnt@bltiéﬁ, hdutrbpiih
gﬁg&ﬂg I.L-1 .7A.heterodi ners), (B) IL-17F

B?Bteln E%ﬁ@%@%?ﬂ%mpﬂg‘¥? honodine?l agd)lL-17F

het i mer,s r.(Q. LL-17A/ | L-17F heterodi ners.
[@83&%?8%2 F’Hgﬂléﬁ% thegnyentign\nsexidesra nflaonacemtitalsi s

A ool Bel o ' ti.-human. | L- 17F
SRR ek 1 00l AL o QU R By
i aFRERidhe earior. tlatapother embédifien, thafineaidh preies S R@kide

j T cel undey goi ng secondary activati on.
QO RBP Cont A 1 S el ok amd sacptivn sofsjed fom
fhe paup dofdstihgoF ah A8 al - 17A
honbel mer s Z?ligfth |. anﬁfﬁ%ﬁ??ﬂ?ﬁ%&r?‘é% & apd fragments
TRtle AP notacr eoahodinmens, tholimention prwidgbisokdtanaaibddics
Qﬂ%ﬁe. i; ne. The positians of the |L-17A and
%L- 1% =k ﬁ%‘g‘?%@n‘z‘%&? Th'piing pcid spgicesesrelaiode Shecresent
imanaatdrcladiys gioseve folRRISHOTDNOEEIP J, 3113 ahPMih
of a %%F ern blot analysis pérformed With’ ™ ?
BPGE FHO8 ks e agtbedysantagoninen L1 IF sigAalamd. i body t o
etect the anti-human |L-17A-02i nmunopreci pitates from
I gothesediboilionent, the itivantidit promides brf Bolatedkibsdy

i .S day. cl i ion.. Control (lane 2)
B BB PRt ol 18} protip amd dustr amboins | n
Exanpl e 5.3. The nol ecul ar wei ght standard is shown in
| ane 1. The positions of the IL- 17A and IL- 17F
honodi mers and | L-17F/1L- 17A heterodi mers are
i ndicated by arrows. [0043] Figure 17A shows
anti-1L-17F i mmunoprecipitates (lanes 2-7) or anti-DL-




cells overexpressing IL- 17A (lanes 2 and 8), IL- 17F

(lanes 3 and 10), IL-17A and IL-17F (lanes 4 and 9),
w@eos0sssad DL- 17A honodi ner (|l ane 5), or puri fi®edi/UE20047605111

honodi mer (lanes 6 and 7). Controls ("A/A Purified,"

| ane 5, and "F/F purified,"” |anes 6-7) consist of

purified reconbi nant DL-17A ad@-1L- 17F honodi ners as

described in Exanple 5.4. The nol ecul ar wei ght

standard is shown in lane 1. The positions of the

DLwhemirathe IDt-7F ffFothimne demresdsfram d hulmah BF Alplindafé wherein the

heterodi mer. are indicated by arrows. [0044] Figuyre 17B '

oo P EFEEip s plticrie NG 151 1ok bt AL-A78 logyodimer or

anin FAIDLTF héferd dimb AMERS MelTil B HetdB@fherisM -17A/IL-17F; and

i mmunoprobed wWith anti-IL-17A anti body.

| mivherspy theiaptibedydshibids B-dBF hioaetvify om t he condi ti oned

media (CM of COS cells overexpressing IL-17A (lanes 3

aniP039] I anotht efribadiasens, thevthvéntioroprovideslthd aBovk-identified

(1 anes ,4 and .6 %He.m}.ecul r vveizq&]ht, standard is

s hiBors Whisen {L-17F sisnging paler I 1 hbiopgtivity As mediated by

| LEH177F homBainie! & @0 - t LB

i ndi cat eglﬂgy ar’r%\/\lg . ﬁ?ﬁo%e}%r]gg@%h%éﬁfgﬁf zﬂgﬂgﬁg@%&n&daﬂ

s i i heterodirherd insfuding whereinghe He-d 7B hetarvdimbr-is

17 /'&A/]P;é terodi nmers substantially free fromDL-17A

an - onodi ners. The met hod enpl oys DL-17A and
ifferent affinity ta and uses two

558%5( ﬁ %M%Ag edipqent> thg inyveptiop Wovidsibe abovesidpaified

{ P HBRE A QSR IS fo hOR R g (b 2amate
( Xyherginrthé He- 175 sighaliigdmd gomist ahthgdnifes (D)1 7Fdmngidiraes an IL-

el AR Sirogtie) TobbEdinlerena o Bl PE e eicner e

c W th anti-DL-17A antibody () or anti-DL-17A

" ol othsh SRbediaert, fha myention o iden meipot pf mbihiting a
n . 3 . A = . .
1 S AR AR K L P el AP figpnying
Cdht V/H siguadimgi $1 enbtledr eblotlimes, the mwiedtich providese diethod of

| acki both I L-17F .and I L-17A antibodies. (X). [0047]
Pl st st imagnted will Wad oriewdink shipstising

S pREoRTRId N - At 4 t hé fiRfR}E | f ed

by . glafgbest_ ig{)n of | %&&f%lé %?r%rg?rrer s% élflﬁ?%ﬁﬁ’zt#gélﬁﬁg?s,
aﬁegnlaﬁng rFAnediated Ay Rlet18F doiodiner, ainEL- VF eterdimen ooboth IL-

t t . gi.n of the tide fr n

angr Rt hF P e limg bR P run T el 7

p épterattinder BIMEIMA/Hequence, the third colum (MN Cal)
shows the cal cul ated nol ecul ar wei ght of the fragment,
t 16023 Uh tahothier dibodsh i 5

r gti g} ny zoval ue) of %@Emﬁﬁﬁg{ﬁéﬁgﬁg%%ﬂwg
t maturalfliLnl 7doprgtain seropsingrectivating] T cadlsdn nedizhandje rati o

) . . det ' b .
S b BBy E B KPR brffindront U BGke ool miasiment
| thelifiertitini frovidesa sigthol %!fghﬁfa!iﬂ/g htaPIT- 1710 Brofdif kﬁxﬂ&/ﬁﬁhg:
activity of primate |IL-17F. Figure 21A and 21B sho
t ReltvaBnE detalls in medial andoisnmimaprénipitating IL117F pectein from the

- E SR | ncrneased. |l evel s.of aJjn
+ BRARA Skotue ruclds BBl PGB Rl S Brobidig whosuih the
s Houg Atprateireistil - 174 Hobroddhef, Bh TROG AdkYtérollimet, [d-#dth (X1 7A
apti bodi es decrease the ability of human IL-17F () to
SB?WB & aﬁz@ sL1ldddieterodsmer. audioy whereiu the Ib4IFvotsn is

t fyat Folibnd/ B B1 -antj - 7 E= X);:

an o nphotet/ an L bRt bt BT holies qpg an
t B-37F hoteaidim@R@nd wherett! the ThH YR ér ILO17F het&B@inaeid ent
than the anti bodi es reduce human IL- 17F bi ol ogi cal
activity. [0049] Figure 22 shows that IL- 17F
treatment increases the expression of ADAMIS- 4
(Aggrecanase 1) in chondrocytes obtained from human
donors, and that treatnment with anti-EL-17F anti bodies

T " - o, . o, .




chondrocytes were treated with 250 ng/m [IL-17F, 250

ng/m 1L-17F and 25 ng/m anti-IL-17F, 25 ng/m
W@nio6/08833 7F, 250 ng/m EL-17F and 25 ng/ m coP@T/052006/005111

lgd, or 25 ng/m control 1gE@ (x-axis), and

transcript |evels of Aggrecanase 1 neasured by

real -time PCR (expressed as TAMAN(r) units; y-axis).

GAPDH expression |levels were used as nornali zer.

[0050] Figure 23 shows that treatnent of BJ cells wth

si ifNAg it eetre dn bRothéAnssddimts, @ niddizlddd s %231 4R%or

reduces the ability of JX-17F and JX-17A toi ncrease

GRD-33.l evel s Figure 23A: Tagman = % reduction in

IL-17R transcript levels in cells treated with si RNA

t o[00R4LIn/dRotHelr efBbdithent dhﬂ:inlvélthdnrprb‘hdesahl ilso]hgeddI,-UF protein,

I L- 7Ft stinul at e veI in cell ated wth

si W ¢ (L-17kprotpin iy 11F OB AN | Fﬁ etegpdimey;

of v/ i t |

o Wh&s.fﬂ&ﬁzﬁ? 19§ @Wé@eﬁsﬁ.ﬁ%ﬁ&éﬁaﬁﬁm°ﬁﬁha?h%"fgﬁ%ﬁgﬁml
of sdddcecis lat kastionh TsieRNAn dmoth@’ceaﬂ)odundmtahs @mvieptien pfovides an

I L-17 educes the abi.lit o L-17F .apd

| Pl eyt n A pidait o petodinn g an
trgnggas 'hléferécﬁfﬁ%f Swhefeifs Blel 18- ITA@ﬁJo@éi'n V4 ikdlatel Y b Qatural

| L- 17RC, -17F’= % reduction Tn the ability of IL-17F
tosmrcpthatem tbrOatrdleoutcs i at least dre Teelht ed with si RNA

to IL- 17RC, IL-17A = %reduction in the ability of
I L[O])ZS] Ioamethemainhb dineROtlze ineergion frovided 4 method aif éhibiting at

NA t o BL di.scl.oses several, K siR
e 8 s e A PP e e it
t hat.1yRegstodiNA pol ynucl eotides related to the
pr esent |nvent| on (i.e., IL-17R and I L- 17RC) [ 0051]

o628 B iRmbbERKE RO Ll ROAMA, fbfR0 W Boliting 1L-
I Ll?lﬁ/ﬂ,-tlﬁﬁ hstrodinemsxspbeasistiatly fiee frbdn H&IIVA hloinddimensand IL-
les from. atlents suf f er, sorj asi.s.
ool Yerm Gt comPTN e (bf Specssin antby JASio Breicnd o 1L
' nl’ﬁsﬁfsioﬁtﬁr&eﬁﬁﬁ Hefalells bdiakESihédlaWERERLhd A-17A fusion

nonaffected tissue. P-values frompaired t-tests are
asprotdin oemprides an i 1A ro@inxoriftaghgnt therep? Fugedito b fixst ffinity

(i oot i s B s o B 7

t r RAGHEt Fer€ofTRYAIS QRedondRBAiBkal] (BY HEoWing fifd/hése ealsets
frompatients suffering fromulcerative colitis (( )
C

) feeretgidiedE)1 74y fusion preteindging db<dd F(fizsipn profeip igo thg mggha
B 7
SCblh R A A SO R B B el 8RR o
bothht the T5-1GA fufibn pﬁﬂmh @®snds o Vel fuesafﬁnmymcplanmedl)temte@tﬂse
are as follows: BL- @(_UC p=0. 309; IL-17A
g grotpn. fop Imﬁz)st atfniy a@smm @divlwn(@fmg;f%dé@es (©)
f 8@5‘%5% [igiihichy Sltafo Hon i G Gvel 2 ook pIE GoRlel ALY
(I médunnxge:))ndlhonmuch tlﬁatchhra I(IZEYELﬁISmm preteimbinds toetle sécohd

L0 2350 AT ETR B b o SRR S by
p eédlﬁﬁi? bhiednRAdciRE BbRBEY WheR BB feluehe(ﬁtalﬁe& 18 step (1)

control or with rat _anti-nurine |L-17F (clone 15-1).
Nueeinéains ohth 8t 7pdhsiempradéin pod -1 VE fesadn BrothEMﬂlb Eom of IL-

Ay 7 0eree Novrarm B BYe P kng Siippcinod ar

a;m)wle@f oty BEibadiehent) wmsemrﬁﬁﬁa@mam 17A/IL-17F
i nfl anmat ory cyt oki nes and chenoki nes, e. g., |IL-6,

| Lhegerodimersilated aosprdingrio these Wepoys methods.b,  TNF- a,

TGF b, etc. Expression of IL-17F is correlated wth
neutrophilia and vari ous autoi nmune di seases (Bettelli
and Kuchroo, supra). For exanple, IL- 17F is
associated with increased proteoglycan breakdown and
decr eased pr ot eogl ycan synt hesi s by artl cuI ar

. e S e




i nfl ammat ory bowel diseases (Gurney, supra). Thus,

I L-17F signaling is believed to be involved with
waele®ensssss i ncl udi ng, but not |imted to, inflECIESNY005111

di sorders, such as autoi mune di seases (e.qQ:,

arthritis (including rheumatoid arthritis), psoriasis,

system c |l upus erythematosus-(3LE), nmultiple

sclerosis), respiratory diseases (e.g., COPD, cystic

fibrosis, asthma, allergy), transplant rejection

(i ncl udi ng sol BRIBF DESAR2ITIONDF THE BRAWINGS and

in ory.bowel diseases (e,g., ulcerative colitis,.
Cr Ld@gﬂ%w% ure g%@? -KRs 4] a(%ed)lfemtré tiapsackyaléen (Refsive
in fo e = .

| T SRy P e) SPQY) R B cBond ey on B) prigary

r eppomsehondrocydes cultstaddh ivariows conkertiaBone(ng/ml) of IL-17A and/or
neﬂﬁaggfil i?flux into the peritoneum (Exanple 1.1),

activat V6A*S! a primary transcription factor of
inflanmatory cytokines correlated wi:th an increased

s ﬁtqﬂéﬂ She eAnCERFatioR g/ BYy y-eyisbRi qyé@ngs (BrOrlr§, MCfP-l or
R ERX D Bo N B Bado PR N D IR bunelne

1. &llecradronhimas AbrobRielike §fno Tﬁ@@ 3ila8&d in"medih [@n¥rol; 1)
human chondrocytes (Exanple 7). e inventors have

al enindke presanae df 2hag /tbioilh1 TH (IL7IFFam) id shotyhAn Rigure.

i nvolved in autoi mune arthritis (Exanple 7),

PS[0029 Figut &3 astbestlesaRélcdrtbhdiTonl(BE I PRWREs) 8f RBaShatory
(1BD). (Exanpl e 9). The inventors have al'so identified

| LeYEgirnes{dil16, TH (L 2)s KiGo Xegivrin stpsimatants) qutlected framh eultures

2) . el t r-_i -phi pition0f.the .

2ot ey RIS ORUEL B B g B2 aED! B
gehag/ail€fl)ada. ngiml §B1)et0 agthl &RL)] orf 30 dgfind (M) EDAi7ESs i n
ternms of each antibody's binding specificity,

af f00B0} Figugsd d_a;hbﬁsnraresn)mdbg (ODY5bkm ¥ Ex &) 9P Rlckdding

i.e., IL-17F bioactivity ( an?les 3 and 5). hi one

e S HERONS AIBAL oL /@ pans 9 o hawe -3 GAI tightypmels)

epit r ir or =1 | L-17

e R0 (BT TAREGI GO DBl (b e TR ENE o i) s
7 Fmeastiidddsyi EISISAL. eAlab hetet ard PCHvakies for cath Ricestbi1gytekine
EL-17F to DL-17R, and two of the five are also able to

i PEF3%EPR- with binding of IL-1 7F to IL- 17RC. The

i nventors have al so denonstrated the ability of sone

of [00BHsEhoav inagnues is dhe eamctritration of GR Qtedpghsle y-dxisyiin , .
bl ock r, ot-herw.se reduc - 17F bioactivjtijes .

o siBimpfRh SR AR RERA Mroblests offrurgs SRRR et or with
t rindegsih PédneBntfaAeh(ud/Rl; M POIRIPLY7E | %3[?
sulbsequegrjltly, | L- 17Eér/re i}da%Ieég cyt ol% ngégﬁestl r°Ee_\E}}g

Pr(b IR Fcf @ ,mﬂqmd-ig@ﬁﬁwﬂ%bt@ﬁy&?M%Hi?,% Gontrofg®
di scl osed herein are 1nhibitory pol ynucl eotides that
dguroeas@IdGl; AD/4n aniIPL7R ahtibedy @hILIGRE MMy @Bnir&t@ntibody
D%—l?R n 'Dhés7RC (Exanple 8). The inventors have
al(8entdg ragpencepiraiker (A &f ngimd ALy 7hefloR pandls)-op (B)

a }gkﬁ EFi1 ability of DL-21 to enhance the
pro ct?gﬁl%¢ﬁ§%¥ﬁ&F%9i7A and DL-17F by activated T

hus, - il .that inhibiti f.DL-1 7F
10052 T MR A O b OB PP i
agsigbit dietinding bf Dl-126 tIINGTRGODY 586 i%ﬁi hepr&ence of

DL-21R, e.g., nmethods of inhibiting -1 si gnal i ng
MARCIRRSINEeoCEnitaiensdigémb i-axig) af bngofibe fillovang oix anticd.-17F

di S _an i der,s iLated w - .
oAb e R e ED: T B MR Vrieanti v bl (A gati-
| S0l1aEe0b 49y, abt gL f1t7606 (@) Bnd Al A1 ANy Py 17F from the
cyt oki nes’ natural source. The inventors ‘have al so
denonstrated and purified a novel |L-17A/1L-17F
heterodi mer (e.g., in T cells, and HEK-293 and COS
cells, respectively), and have shown that the

het er odi mer transduces DL-17F signaling, e.g., by
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[ 0056] As such, the present invention provides DL-17F

signaling antagonists, (e.g., DL- 17F, IL- 17R, and/or
wW®Re0E/A8¥833 nhi bi t ory pol ynucl eoti des; sol ubl e DREWUR006/005111

and/or 1L- 17RC pol ypeptides (including fragnments

(e.g., IL- 17F binding fragnents) and/or fusion

proteins thereof); inhibitorylanti-DL-17F,

anti-DL-17R, or DL-17RC anti bodi es; and/or

ant agoni stic small nol ecul es), which may be used

t of00RR) Bigmre [ -dtifbastetiisahe abilitynefl antuguanl L AVAF antibodies to

o e Ly WAL Do redated

Whinﬁf}:agiﬁ% cQﬁce ﬁfjon's '@p‘%ﬂﬁ 4 'ai’lg}"&iéaéh oPHRIGRNM és,g( guii-IL-17F

nmoni t ori ng an or treat nen sorders rela

I natibaded: doti-IL/F/EBOYI3),iang-1LF1 -02 (=),labb-IAsEG0R{ AJ, anti-
di sorders and/ or_disorders associated with |L-21

bi ﬁdﬂ%@’% égan@thgrﬂ%pgzg)’la@dﬂﬁmﬂ?g -Gt i fication
and isolation of the novel IL-17AJIL-17F heterodi ner

i niH034k Seowmint Figinreo$ tsdhe consientrasibntaf GRO-od (pie/1s]; yraxies)nig

b i IL- 17E. h [ I
B S ork Bnb FSTRE <30) B Effans
V\hi%h%aﬁﬁ EORIeh@4tfons mgg/ 15x taﬁsj &(%%MMMIE@M1 (aIL-17F-
I L- 17A/I 17F het er odi mer's e I'L-17F signaling

pa@nmyl-ﬁmwas@@sm-m)gmmﬁ@ pa-H9valLs FAR-03yemnd (right

A A arod by anfigbs i B ARy, orm-

IOYESBTF 0RPAILL LA 0 ) NoroaMb AR d Lantibblies] gnal i ng-rel at ed
pol ynucl eoti des and pol ypeptides, including IL- 17R

an@obsy dyFm ﬁ’lq"'lgﬁ'l"écd K- Qﬂsnﬁﬁﬂte’a%?(cgﬁ&wagﬁétwﬂb% (Relative
pr esent i nventidn al'so provides ant dies, T.
i nibeniferamn tAdbivity;esaxisidn potdingeprithanyahogdrbcgen@ritused in media

| Lty o, 2 el Tty - el Q) B0 e R 7
h OB Ptd¥Brice oA L1417 Rﬁ@tﬁ*&sﬂaﬁ Er&@"h?ﬂg‘i 7 ABLS1: 7Mc)0ﬁﬁ 00 ng/ml

enbodi nent, an anti - antibody inhibits or
anﬂablﬁq iythe paftsen@azftan@n@-ILtﬂfr-mhhg@oﬁLé%ﬂar(tﬂLwF) in100

- g OP 17 3 e }ieBhed St g G inopfe b FUE ORI Aere ), in

bl 300 ﬁgbml [=-17F (ALY R(S00ei /8119, M500 nglnldil-11H @ake pRBence of
|nteract| on between | L-17F and an I L-17F rece

to
e - i ). L300 7rg/ah /-4 F in the

I [

S of i SIPPAAG S B R RS0 9 I 17
| iimithe protemck oHa cattiod mﬂuseIg(deﬂele?)E«‘+naJﬂ1sé IeGQ)/F
bi oactivity, e.g., binding between IL-17F and an
BL{0036] TIRCRBESH a6 1; Yoixi§)WrePlokinleB € 20 TL-& b GRD2E
alr-1[t| (f]L 17F ant |abglgr?;e%mofwt ﬁi) |n\5;1§nt| ogﬂ'may bé ug}ed to
di X mpa@gpfdwe patients (R, PannHams) mwacmetanmcdlcewd from

di l[lL-_ 17 | ng

dlhilgr ag‘e rbSOb gY‘i g'locyttef? CluE sgen{;%o%.pdng/ ml IL-17F
aqUi1aF;my ahl}sozy,ip% coﬂﬁbyﬂiﬂl@b@ﬁgb&g?e ABOE]E’Q&M{JHMVM of
IL-17F, 1L-17R, and |L-17RC [ 005 The present

i pERedyor prosintield -+ (-0'h antibada(Wbrie shoren indFigure the | L-
17F signaling pathway, i.e., determnation of IL-17R
arl80%H Flg“mm(ﬂ@mmwatés_ﬂmﬂétee’ump(@a ASehmcy-datd) ofi llofl 7A

the effects.of jnterferd ' - 17F Dbi ndi to

| Sy T 74 Sl Bk A sttty ool B ites), or
e m-l,wm 1 POHEeRdiIh &S @MI—PTA]fﬁuﬁiaQE‘s)%ﬁ%@ngA%ﬁnﬁk Eib%iﬁc
and He purification of IL- 17A/ I L-17F het er odi ners.
s fenthe dpisctipreefd@) ILi7Amrptsin élecrladleg It-d 7ALhopdimpis- and R
and | L-17RC pol ynucl eoti des and pol ypepti des,

including inhibitory IL-17F, 1L-17R and |L-17RC

pol ynucl eoti des and pol ypeptides. [0059] IL-17F

nucl eoti de and am no acid sequences are known in the
art and are provided. The nucl eoti de sequence of hunan
IL 17F i s set forth |n SEQ ID hKXI The amno acid
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inits entirety by reference). [0060] IL-17A
nucl eoti de and am no acid sequences are known in the
w@eaooasss3nr e provi ded. The nucl eoti de sequenceP@Ff/URO®OD5111

IL-17A is set forth in SEQ ID NG 3, which includes a
poly(A) tail. The am no acid sequence of full-Ilength

I L-17A protein correspondi ngl4do that nucleotide

sequence is set forth in SEQ ID NO 4. [0061] IL-17R

nucl eoti de and am no acid sequences are known in the

t - ighat.-1 7Eheoitc(indudide Tsdddwowdihers ghéin
?ﬂ”—l?‘gge%{sr&é%%ﬁ (o}%btqh a?lgE IE 5,..whi ch includes a
pIl-§ {Rhetemidimersh et 6 Hol e 1 Egg@ﬁ‘lf’émBP' full-1ength
IL-17R protein corresponding to that nucleoti ded D:

S @GS] Pizuirs 13 dembostiabesithe GECENDGE (B pdyqed {pgpal); y-

| eotid d i id .
ARXesh RGNS PR UBQL Thdn AT SRER A TIRNS uhdbrbéife
S V%r?%‘a&%h blind FRRGere oy Betd-einid det Cb antfbddycingrsesing
pﬁpy tarls

13oncenttatidns ofﬁ?é%mg@ ééggg}s?c%gérllg fnligé‘\%‘;'e 3)? and i the
full-le h human | L1 ei orresponding to
tﬁb%e@"‘haﬂb 86?%%”&8&9@%?@%% %2@? orth in SEQ ID

NGs: 8, 10, 12, 14, and 16. [00 T j i -y
r 40039 Figuyetl3clegronsiEaies R 68%%6?%%% C%Hn%ér ?a?“?&-?@g’r_m”’ Y
RNA. ang.n | pafukiialisolatsy fioheT icells undergoing
REFE 8ﬁg‘g¥?’%@)§€% glil 231 - 221- z,equen e as, set

f aeédndaeyr eiinatamonipaths ellowinsaimglabpg cendifions (xpis): IL-23
specified. s ence {0f.\a . Adnti-CD28
e orThesasTanl v (ior DE PR FITER C7p Aoty sRodut

S SAHBARF(CI3/i8f, IS beutxtindub 8L DD antibodyand gati-CD28
context” requires ot herw se. 1[1@ 64l| TheCPEOI ﬁ{)e and anti-
painyibody @bt23dEB3 /@)1 bepkby VBRYY O ey

el R R R PR PR Bl TG Sequences

identical to_qr. simlar to i . of IL-17A

di 984Ys g&‘ﬁ&llgﬁlﬁmo%%%%?e ?dé—ﬁy@‘g?"ﬁ‘ i za??%rg&n%?ﬁegzj.s f or

| dl‘?&ﬁ&fi%}.iefkg ANF h@baiidlg opUC BAFLaLTRisetimdimaein undiluted

pol ynerase chai n reaction, (PCR), _ So tgﬁrn . activation
- hyfaeat)oz dilitet (1:10) medizobipisesd &ozul © CREYRIEAY

Yol 23R, AR A0S YElcskaBnEL A hamatsipbile do he

N reactions nmay be

Dﬁ&éteéﬂ&d)flmyﬂl-I?Aqd%tbiéqmzlmﬁngﬂlf-ﬂ%élnmoéﬂmfﬁ@lé‘iﬁgy'.”A
The stringency of a r.idi zation r ti o -
{nbeiartimash 0 Tt 7F pien 0apupg SR HepBAhAg 8 76-178
ghﬁgﬁbgﬁ?g}, '%% g%é}ﬂ%ﬁ-lﬁp neReodwneisher . Preferably,

ynucl eoti de hybridizes to its

COLLeSPANdi N, HOl.YDYE! £PY U e inat ASkieR A igaatsclonl

preferably stringent conditions, and
MO S bRY 2@ fudkknyL bl 7 dryibedy tontpeact auntbhuinen 8ad TFanpl es
of stringency conditiong are showy in.T
hi ghinpngpretiptielas e tlﬁeggo ‘émigﬁd%eedl% ﬁ'g‘%‘ﬁg‘r}g%glj% Pklls .
least as Strl ionQ [RloBsistCTHI 7RG Renodtimher (secon
st Wﬁﬁgﬂ?ggéér?&?%ﬁ?%% zg:t(ﬁlﬁgast Sélg stringent a'? ff)r
eX a4} repadd tbseribedin Exande f dorBd1 %A hpmgdiegrs (fifth lane)
conditions_ are at | east stri.ng "
coparatronan R syrens (ligzepeEn S 0o b fee SR
hyby | ' antlieGiRatoas of e ILHE Awpist Teid Zed
re&.fagﬁﬁé’)qu'w@?%??di zieﬁ% éqol yr?ucl_eo,ti d(fs. When
hy Iondhidieag and foll Jiik118 4t lietrrodimezs arg iggligated by arrows.
pol ynucl eoti de of unknown sequence, the hybrid | englt h .
| S (P61 Egutel e théwbulobf 4 Weestepbblotinalysis performed with biotm-

pol ynucl eoti de. Wen pol ynucl eot.i des of 1 1GEA
ar econmgptedig@é@ptlﬂwén%ﬁ{* P-%tﬁjg“@ﬁq% §ﬁt"‘ tﬁ%ﬁ@?ﬁnﬁ%?]g? 02
al i gning the sequences of the pol ynucl eoti des and
identifying the region or regions of optiml sequence
conplenentarity. 2: SSPE (IXxSSPE is 0.15M Nadl, 10vM
NaH2PO , and 1.25nM EDTA, pH 7.4) can be substituted
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(IxSSC is 0.15M NaCl and 15mM sodiumcitrate) in the
hybri di zati on and wash buffers; washes are perforned
wo 2006088883 nut es after hybridization is conpl et BCT/TS006/005111
TR*r The hybridi zati on tenperature for hybrids
anticipated to be |l ess than 50 base pairs in |length
shoul d be 5-100C |l ess than théSrelting tenperature
(Tln ) of the hybrid, where Tn, is determ ned
according to the foll ow ng equations. For hybrids |ess

t hmmnmﬁ)pbmmtamm fram 500 ik ofdnditime Omediad{bainéd forh Teells
b as Y é@#ﬁlﬁa}g a%chvgpgﬁg &ﬂ)]trqli%%\&?¥ E(r)rlgsg bi_,e]&,\/\f%nholn?odimer
1 %x@ﬁ&@ h@&@cﬁﬁedﬁn@iﬁi‘xﬁp‘i@j’ 6) The Q&ﬁéﬂu@r Wéi@ﬁrs?an%ﬂd%s iRn

nunber of bases in rid, and Na+ is th
coindemns ¥. aThmpDSdfors@d thmiubﬁs andhIlt-her hympdmemanm 17F/IL-

bu + for 1x 0. 165M . Addi ti onal exanpl es of
st H‘ﬁé@%’%lrﬂgﬁaﬁlpgsqe P'aH8VV)§nucl eoti de hybr| d| zat| on
ar ovj ded_jip Sanbr ook, E.F. Fritsch

vel04s] 1gui%’é£ SR ati-Hr- I%f SRIHGOPIECIPHHES Q@Itﬁsw) or anti-IL-
Va 160
Spy iR Re AR 8010 R EhbY TRGRIEE antibody.
Pr touwipsedipitakés| veara bobtaiiiddiang the cbadioned MediaEvbedf GOS

o csllg Sirekmregimo sl T (il i) fion 28 Do T SushuBy L7 hEA and

I sm-meaarﬁa@ lztmw) qﬁﬁiﬂéaﬂrleﬂpaﬁﬁﬂodlﬁleir tlsneps §1915\Inﬁed IL-17F

I nvention may used as hy di zati on 1p bes and

p r hqmdmm(lm |6tanf1)7 )aﬁ@ntr@le I(‘éﬁs/é Ptifigsl lang S sagU@AE perified,”
ants scl
po ynuc?) g eg e bé?arnggﬁgc} dﬁi‘eﬁf Jpquyedimers as

oCddstriheddn @thmpm 4 VEhé piolguli welyht iab€4r@ $€chown in lane 1.
poI nucl eot i des t hat encode IT;t)ol ypeptides that are

pastions gf the Thal/é andyli-1 Tichernodimers and Iyl T4l h7A
&8&; eggl%,ﬁ{%?gggy ole disclosed pol ynucl eoti des.
ari

era an’ts have at | east 90%

ﬁ?ﬂ"ﬁgw LB Peat SRERG! PA T Rdore S EERn 7 g -

y t hHFimﬁ'@Lh@‘p%élﬁiﬁle}é M4atent7) ﬁe@unéi&rbwm@im ‘e(ﬁth ¥1-17A antibody.
SI i ficant S|mlar|t%/ exl sts when the nucleic acid

vopreginifatesyysre gbtained dipat theeoaditioned modiai(GM)LLICHS

28%?% bl 8BS 10 Mees S P Y Bl B By 74

T|’m1dl I8all 78t (Bohepd layd 6% | ‘Blod mmdksulaewaightlsttuadakd & shbwaemlane 1.
ention e used_as hybr.i di zation probes and

pr hegositiogs P%@ﬁtif]yg‘aﬂﬂl ﬁs]cﬂ Ehanesigmsrsandilhol dddkabit es

engadbditheP HeNRERAEE B aGWR] 0gous to the discl osed

pol ynucl eoti des. These honol ogs are pol ynucl eoti des

R s e e e

po]lNWﬂx-:l ohéteedimat substdntially fee SofElls PRA asd ILD GF Wi th
uence S|mlar| to _the disclose

ni f | cant t
odiopdimers: The diekind ssangpellc ] 4 and Br-d7E peith tyfo fferent
poifﬂﬁ!iﬂﬁd 89LhE§sdd eg@@?ﬂa% @cfuehﬁﬁ%s;@@.gl/ AN {e);fl?or;%tgtm-

dentity (nore pre east
prlé‘FdLalﬂAyhetabdimemt 90% identity) with the disclosed
pol ynucl eoti des, whereas pol ypepti de honol ogs have at

| a646] mgmmmﬁmuﬁamdnymﬁm parifie@ 1en AbAN.17at het@aditners
45% i dent i tﬁ» nost prefer ableéa at |least 60%identity
.|.

wi (&, simdardp Héé&)p?@ﬂ;lbelﬁﬂ*‘ donpdishersainyulath 6RID-ogsvels

[ ed eot i es and..p es, ar

¢ HBY A BARE RT3 Il FLFRE  FEuE 1B SRy b R] ottt of
caJcamntates ith Bifi-1ThOTW bagbody (M), SIEAHENC €7 A ¢ BdrhbMation with.
bet ween two sequences (the terns are used

i nterchangeably herein) are perforned as follows. The
sequences are aligned for optimal conparison purposes
(e.g., gaps can beintroduced in one or both of a first
and a second an1no aC|d or nuclelc aC|d sequence for
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in the first sequence is occupied by the same am no

acid residue or nucleotide as the correspondi ng
wWEo®cnssse3 i n t he second sequence, then the nol PCTUER06/005111

are identical at that position (as used herein am no
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region is conprised of three domains, CH, CH2 and

CH3. The light chain constant region is conprised of
won®onigssas n, CL. The vari abl e regi on of the heewlus2avde/005111

i ght chains contains a binding domain that interacts

with an antigen. The constant regions of the

anti bodi es typically nedi ate-2he bi ndi ng of the
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t h&ameshift gep ppetioral 5¢ Gihg)penfent Hentity dssicentwe ampErid br

c Rt PR AR R 2l pEinache ool ey and
unogl obul 1 hedonce | hel e Ehe e eSS dpAEtoN

g | BYRBI%h Gferij?., ). gainge RAME2) weighe Ies[cymabldc,g(?ghp,lengltlll

! Cant . ,
e LGP A RSt am oot on-gencs, "2 e
90D 58 Aol ehoaleoliaes el st migeeat imsentin ey o be
I eghed s ﬂ%l@dié@tioh"iﬁoﬁ%'%hg gfoifﬁe% iRy btk td %%L{é%% that express

aci ds) and_a kappa or | da constant region
t hibe potypertidesieiated tathie Iprésenighentiomand theatontlitions tiedor which

chaLns. t. 50 Kd, or 446 am no acids), are
srﬁbfgﬁele%sgggegded by a variable regi on gene (about 116

N 1 o G S Sl
anhPentdEIndS) be diRRtl, ERMAREGH 89 ﬂlSI!llg mﬁ@@hﬁei&%&ﬁg the

regi on genes encode for theanti
i Snﬂlwg 1des tg alten (K4, enhang@ryducther raodifi)dire dxippedkiog of the genes

or SRS B AR Bl e st Tl el o
f roagumesh S Thésea‘cémiédpohtﬂﬁggi @AM hiciRE Yeddnat DN%% g&cglehggg related

ability to specifically nd to an antigen

ciR yhe irssehpinventim thatase HanscriberhiormredunedonmpR Ao twhich
t ’ ' i ndi f . oof ti bod
e L e T N
PP R or R R B sl v presentialieay be
f raelgisestl inGuEflror St gagishyirdiih thé a8 hSons i ﬂoﬁy a

di syl fide bridge at the hinge region; (i11) an Fd

f P&t}’ﬁ‘ﬂﬂ?"%‘@?ﬁsﬁ‘@h Rhgntsensernolymcleat d@ibiRAG s ambribgaywes aliat

Fy: i Sib he VL and VH d jns,of a .
< R0 s O R N Bl o s AL ' riion
c ms;l SLS Gtafdega'sﬂélt-lahl tomp_m;f._ @aPkysiol. EH(I g‘l)%?stﬁtgf&ltdh(zom Curr.
C et.ermnin region . ur er re,

o P R 85530 Taks R o ieations 1, i 75 L LiRG andor
VH,- S . - ma e

[ Lo, B ol LS i BB SR Bon S g B ucff pray atso

| beirsafultin preventig estreatingndisordees netutial t891.a 75isigHaling.

te] in.in.which the VL. and VH regi 7t
P Pl B3t ebsd Sormiotit oatimsr g opelyRalcatides tha
(Bi@EY) hnd ﬁgﬁﬁtesﬁrﬁﬁhﬁa&ﬂﬁ&,%%[‘%?gﬁ{{i Poftiel A $0.17A, IL-17R,

i nt ended to be ‘enconpassed rm”anti gén
btk FR(G nAptamens ara desomibied tdotyuglibhethe lissatuhgsie, e.g.,

BARERLS, (BBt REh . oSS S rald s e e

aCkes.Bieknexp-4@r utility in the sane manner as are
i ntact anti bodies. [0106] Anti body nolecules to the

PROYPEPh i | Qg 8- : :

oty Boat o et polyuA S Relor B AR Bk s e ipyentioemay
rfycomerlpynenianydd ab gntiretchdinhg swend okangese rélatciie af iskédtondor
in the art. For exanple, nonoclonal antibodi es maybe
produced by generation of hybridomas in accordance

wi th known net hods. Hybridomas fornmed in this manner
are then screened using standard nmet hods, such as an
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the invention may al so be used to i munize animals to

obt ai n pol ycl onal and nonocl onal anti bodi es that react
wowRaoh/0sd8a3 | L- 17F protein and which may i nhi bi PChUsZb06IEP5111

of IL-17F (e.g., IL-17F honodi ner and/or IL-17A/1L-17F

heterodiner) to its receptor, e.g., BL-17R or |IL-17RC

Simlarly, DL-17R or |L-17RG pfeteinsmay be used to

obt ai n pol ycl onal and nonocl onal anti bodi es t hat

specifically react with IL-17R or 1L-17RC
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suitabl e subject with a pol ypeptide of the present

i nvention. The antibody titer in the inmmunized subject
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5,225,539; Jones et al. (1986) Nature 321:552-25;
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altered function, e.g., altered affinity for an
effector ligand, such as FcR on a cell, or the C
conponent of conplenent ~can be produced by repIaC|ng

oy o o . o - o o o,




5,648, 260, the contents of all of which are hereby

i ncorporated by reference). Simlar types of
W@bdaoensissdNs to the murine (or other species) PCT/US2006/005111
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t hese functions, and are known in the art. [0117] For
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Blor #¢8Rjuen thaBhre TiBGHtart Gfslﬂﬁﬁﬁmg oF YL.-17R €4 ¢ re@;]hisﬁb ¢&lebdor. An
t ar get Q% aléhgrapeutlc mpdul ator to a cell or tissue
g

c SRIHE 17K pgoniptinclydes I} 7H homodimer, IL-17A/IL-17F

d t f
fﬁ@?ﬁifﬁ‘i“%‘i?éﬁ'%‘%?%%@%%‘#f‘;%@ TR R PR ETneienltay
aIaB@(Obsnaihmohapelis (a:s dmdﬂiedﬂ)eldvd‘)e SaCItl boriists flay bbb uddfhl in
hono di mers, . and/or |L- 17F/ I L- 17A
hETeRtio helgafenmgﬁf,. FOnsrquenilyn# e teatnen of maeloid or
!Fiﬁ}hhdi@gél @i ciHas oﬁhﬁ{dﬂ% %%OGﬂeW@weoqﬂfég Yelated

ubi on Pharmaceuticals, Seattl
siq@b @resheti invendioy pegsed ecscmmibsléd? signating amdgcngstd gl n

ot TR0 bl M o ey Elepbifgsoitbte 17

p@nhd/&enmmcbawﬂel%i%s_ghglﬁg a%&néﬁ% €% Fee 1 @;hgues

and i nmunogl obu domai ns

www. t rubi on. con). SM Ps exhibit the binding
specificity and activity of nonoclonal antibodies, but
are approximately one-third to one-half the size of
conventlonal therapeutlc nDnocIonaI antlbodles and
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patent fam |y nenbers thereof, all of which are hereby
i ncorporated by reference herein in their
We@ 061088882 Ss. Scr eeni ng Assays [0120] The pol ynurtBUS100€805111
and pol ypeptides related to IL-17F signaling my be
used in screening assays to identify pharmacol ogi ca
agents or |ead conmpounds for-3bents that are capable
of nodulating the activity of IL-1 7F in a cel|l or
organi smand are thereby potential regulators of
i ISR GRG/OF Esisaretsinsitbercefzinhibiprysantislle s 7F, anti-IL-17R, or
comt gt P . (ejt . ural .or r [ nant)_. may
P G dtiocl, Elich ol e bBpe it L Fmovimer
( entlfe ILU78/ 091 THhetaeithérs;QindoFahlagOligady J
and the biological activity of IL-% 7gﬁ?ﬁﬁgg@%ﬁ%;k§§%1)

t ree833dvisioed SfcréAin ?pg,g ok t ' i.cal .
actié?ty of IL-{ 7FgF§mﬁﬁ re ﬁgl §é%ﬁ%g§“3?&h%%§§%%P&?’

c diked Fiath ageeondirclypsptide modsty, avowpl kndwn iStietart. For example,
CQHRRLY i].}, det ] whet her. any. of the test
conpoﬁ%gg ?@%%#@%oﬁﬂfﬁ2}%§“§ﬂggfgﬂ¥?%%@9(%%@Fé&%%én®br

| LEl7RE, ischpliges Shonemts thirQfPg ey - :
Lhor by i oot epncs UR@pEed Bt TRCILIYS beofl pbiyplytide

s RRUENE-8-a PR imipBoglaluin ot /fdgnant theprod §szoan Bt binding

DUBAORE B Lo okl S RS S5 e,
i dentfuflilenggh Hn1BRCtpodyp Al 1EHAPA 6[99%8 '

:L- 1Zﬁ1act'vi y pef?g?ﬁgdmﬁg?ng ﬁ?%ﬁﬁgﬁ$oug Sg%hﬁg
s 8?‘88%?%‘@55&@%%,fuliﬁwlagbém@mb{p@ptyde(. Bhddiemnlly, soluble

| istd enel 18 sbRPSRh A AN Plpn BRET
( bi o_ISum' ngsce%?gcr e onang%d ene%gyilﬁgng?qgf?fesé%ﬂmgﬁg
( PoTtionof ee fruneslomadin eOthrefugiont PAMSHE K)cIRESBYSE wilh

g s _FEll,.SA and -hased assays, Small WMl ecul es
(B pE r s BRS(C5 T S5k Diorsstomiar DR cxemaliosecbimging
apitotelh (VIBPI.SA8Y Ak€Be Wddd | L- 21 binding to and .

activation of 1L-21R) in an organi sm (or subject)
afdosyrt ' I f. 1.S0r related to
R s T polgbortiug by e R S8R, 25 a6« 1
Dembadiyients; thg s«tooncld pd@y@epﬁdeahbiﬁty @ﬂlaﬂlc_ieg Ma%f-ﬁfeg(e. g., the

[ At | sease,. . rheumatoid arthritis,
B e B e PlBiplide B soecmbogiments, hesiscond
fpal Hdo et (R | Noe i OV .1 N ch .
sk e oY iy U Rsion
shedynephide withiesscqngsilal TRoml gHfR polypeitidenii pretdras) t hat

WA i nhi bit, th ctivity of, IL- 17F.
NRERRLAS ot sond biaidspdadit at hap Bionagae 1 ec
bnntimegkbulie polygeptiich (Iﬂﬁmﬂl@grbbhﬁ’&ﬂls HadB% 6 wn in

ed in the treatnment nethods of the present | nvention
3@%&5‘ P arerissaibed i £22] Uo Retenisdos; 5,516096425,225,538;1 7F

i V4 r ) [ td vi.t i.n an
A0S G18948 0 e £ ARFSSS0RS, BE R b el o
ancorporated byeéfersneaCYhe fusipn, proteists meeiddionally iehileGShker
fromsuch .an o&ﬂamdﬁg(cn subj ect) |nvolvedy|n such a

Jreispereioming thedftstpolypeptide mpisiy.teg. ollgHE olLubR Ghcluding
Fllen¥Ph @68 R5hé Ysidah nYoifb IRA [} .ol ecul es) th
agoni ze, i.e., enhanggn¥lgﬁéggkgfgg%g9$fﬁﬁﬂﬁ?E@S%EV@ﬁf
govin in the astn?aﬁr exmiéldeumg fus(ijmy%lb&:iﬂ emxghbmheg pbmidegﬁﬂ{er,

[ 0 crihed above and may be ‘used in
3 e PG s 37 Foshf 2 28 iteromeierabey erihen 10 comping acids
ideagthb &6 ohderhbstlimeat, 8e link a4 344
6,074, 849 and U, S. Paten%e%ﬁp%lli c%?‘?aaﬁ’%%o?ﬁf&afidgf}&gg@-
all of which are incorporated by reference in their
entireties. [0123] The termsmall nolecule refers to
conpounds that are not macronol ecul es (see, e.g., Karp
(2000) Bioinformatics Ontol ogy 16:269-85; Verkman
(2004) AJP-Cell Physiol. 286:465-74). Thus, snmal
nol ecul es are often consi dered those conmpounds t hat
are, e.g., less than one thousand daltons (e.g., Voet

—r - o o ~—~




102: 5981- 86, use the phrase small nolecule to indicate

fol ates, nethotrexate, and neuropeptides, while Hal pin
w@eaemsashar y (2004) PLos Bi ol ogy 2:1022- 30, usECT/ki82006/005111

phrase to indicate snmall nol ecul e gene products, e.g.,

DNAs, RNAs and peptides. Exanpl es of natural snal

mol ecul es include, but are noB2timited to,

chol esterols, neurotransmtters, and si RNAs;

syﬂ$h sjzed smal | nol ecul es include, but are not

| i k08 gothen prbediment thererembingntgaotein inclmdesclseterologous

c j ai | ol ecul e databases, e.q...

F Ot (4 BB I IR ey R i i eiian a g Pahtice
| nenendat by Ial A dBe7R GNIEBI 7TRChesIki6 abidFaditd N2&mRhus. For
Bi ol ogical . Interest), and CSD (Canbridge Structural
Daf‘t"&B’g’lee)a senaksequenge from angtherpreieingnay bofee] withen IL-17R
Acj S|: : 33: - hods for
D B R R - TRURIE (At R o R B B angpor
Di Ilsfmemshom_edeﬂs ﬁ@g-t mahin;alféﬁ _hSi;tg:BHT)'L ﬂg)rés{@ibﬁ%ﬂﬂoi' séctetion of
we nown in the art.that jmmunpl ogi cal mechani sns

s trﬁ%‘fré%‘n%’l\lﬁ Paﬂrswa F“%‘a &cg%aS?dat#lfq“&g ugg pia hetprolngonpsianal
Megqidicand stda thdt Ry : iR 1T e
sys(tl er_nc ‘As s ucg?ergilrdt%r%%gh meﬁ%ag?&%lﬁgh@gﬁ% s i :
dimselithn signpleneptide NEGRIRENVATY MY VAHISVIIVA (SEQ ID NU=33).

signal ing antagonists to inhibit IL- 17Fbioactivities
i 10@86] b fushdmbizin oftha didiehtiommiag bb prowcedbpsigsdard he

5 e b L B
iffereht olyRplide éb%lﬁfeﬁﬂdes bR %&%&%ﬁg&%—&%&qﬂ %ﬁée({}gan%g Gith

moni toring such disorders

prresemtionaeashniquas by empthysngreigh biimtfendeddoratypgsi-agled termini
pr; 1 and nonitorj.ng.th rogress of djsorders
Rk S e AR NSRS

difil xgi-inyofeohésivl drs tab ¥ prgyﬁzlt&ealltdi'ﬁé Eﬁéasﬁrﬁaﬂagb {r&ffment to avoid

bi oactivity of IL-1 7F) by detecting upr egul ati on
ofnflgsirgblegoiging; gad gnzymatjc ligafjond dn enethenenileliment, the fusion

URL SO . - acl udi but. not. limted t

¢ Rt B o b et Reiat e fdine mforeird iy
disyrebesizeed. aAltaansihichy, PEIR\@Eplifidatidh o8 péhel fhagniehfs mbyBe carried
I nvention ﬁ|SO,prOVIdeS nmet hods for di agnosi ng,

pPBGIRYY Fnghotirimers Hhat grvedisetn eompplemenisty everkiings betsesn two
. . o1 bing iy F
B e e T —.
idgm?e aichimarimgene quﬁe.hee Qséc?efmtdxuin}g}e, Q{usdﬂetl ilgl. (Bds.) ]
ect.i an u ul at i 0 -17F actj vi e.g.,
OB 0 o PR S o WS i ot
nlany eXpreRibol veciRald B nheridly a@faﬁ%ﬁﬁnaé 'gﬂg(%}iéﬁﬁilon mojety

subj ects. These nmet hods may be per zing
pteehokErisdioniof gn depiunogiobelic beayyichainy Ah IL-44Et, IhAgRof

RS TRP aifle SriHe bnet o i ion
EveclofRucipthai the FidRéh R@ItP RIHHkEE iffrafhb Q&ffﬁ%ﬁm%gfogﬁfin

(including fusion protelins thereof), or antibodies to
aipfotein. 1psome embpriments, | IL- HFRE - 3R wpéior llcé7RE fusion

' | . r dul,.ators of IL- 17F, |IL-
ﬁwégpwsﬁétﬁ E%ng%)}%rg’cﬁugg?f’ gilé%er%?fmer‘bol ypepti des as
iped herein,, which may be conveniently used, for
gg-; | & ° PR ﬁer“?*r?e(eﬁﬂsmg%e%twg .O%Hleéwfmﬁ@a H%%M Gagryrpdgljtiopal
rse &g, udhaat fha e
o R sl hoLs that Vil rePCAR o B VEGE Pl
d&@ntoriginstol sepligatien) aofl selovtable nwekéreenes. The selectable marker

' 126].," Di agnostic’ " di agnosi ng" ans
D P el e D nor BE PR Gishabe wietdt iy i ices
condi tion. Diagnostic nethods include detecting
upregul ati on of EL-17F signaling (and/or EL-21
signaling) by determning a test anount of the gene
products (e.g., rnRNA, cDNA, or pol ypeptide, including

. " R o A — ge— A — p— A r—~




range (i.e., an anmount or range from an individual (s)

known not to suffer frondisorders related to IL- 17F
wGar@omssssy)) . Al t hough a particul ar di agnosti c PEL/08m06/005111

may not provide a definitive diagnosis of disorders

related IL- 17F signaling, it suffices if the nethod

provi des a positive indicatioed3that aids in diagnosis.

[0127] The present invention also provides mnethods for

prognosin? such _di sorders by detecting the

upFaxempies fypagally the seleciable matkpr genegconfany registasee tordyugs,

IR bl (el A iy v

pr hisaebs ird@dat b Meeferrad é1e¢talsie Rt dr geds ifclndd thelddgideofolate
condition. Prognostic nethods include determning the

t estluctase(RHER) geng €ioe upr indihdit host cklls With mdihotickbe or
IL-17RC jn bi.ol ogi cal sanple fr ubj ect, and

co %FPPP/@“B%@C‘I‘@S g‘é‘ﬁﬁﬁrﬁe"%ﬂ%@g’r @@@%ﬂ?%ﬂoa)m unt or
range (i..e., an anmount qr range fromindividuals with
va@?ﬁbs‘é@@ﬁY@F%%C%?bed@@é?llj@r@nﬁ@%deOltt@mmgapl?mnate

Si . . -
2 SRRl AL, SRR SRR R, Wobabl hpecs

| Lpdiyddenylatiop serneek yenhiader seqmenssdunirkengenichand bthdr/ F,
BL-17R, or IL- 17RC gene pyoduct i.n a_test sapple_ are

C OWGPERCERS- G SAIIEPS fg%regp frigRlatip pf theyispigepithe host cells
re . 1 _ .Qj i . d i . .

e et el iS ARIP LRI VipioE! B2Y BEphamidsor vl
an®2nphage, o1 phbg@Bid, ke appidiRiater Farlfurtietidetajle see, forozaniple,

£ oBydRatet Gt SAB9BERY Mapl Sud L KeBoR L REGT Shrine
Pr E¥ibee B aBtrAteAOPressO N 98 M Aafy khGvh REhIERG B&ADrétbcsI &

Se
of such disorders related to IL- 17F signaling (and/or
di wenigeleyor eEruclae acidior hxapiple, in praparstion gf nwsleic acid

de ' | A ion -1 7k Lvit e.d.

ek EIR FeREE AL AR, BloBlehe FpAEA bt i Bihne
DlexprdséionMaidi dnalysie @f pritéiasisird dustiskal id etilh Tufgnt Prdtocols
test anounts, of a gene product of DL-17F, IL- 17R or
pLinMelecylar Biolygyg?udied sAngbeketeh edn, Jaha i iew &ufons: 1992

a first and second tine, and conparing the ampunts. A
chiAA%Y Thusaarbuther afpeeiriithe present mivention provides a hostrell

ge f C fifyst .an tine .
O 000 R, AR B provides o
sigethbd bempEsing aroduciag eertsmichiciicid inth-a Adst cell. The

signal i ng-associ ated disgorders), with a decrease in
artBtiaductign mayisnpyoy ey aveilable dgchuigue Borsawkawyotic cellr syitpble
[

o SR A o d Al ARG R5h TR0 Sy

e \el¢atiaporatjon Hiposdrhe-aeetlyatad transfertion,ant amansdvetiapeasihg c
interventi gén. atients bei.ng reated for aui?ol e

di TS BPHBISLT PHES STTUSeHcT B a it 01 1F 185eGhealsrlpchIo VIS niRFs
O WakteRg el MR atiB YedRRiqHBS AGY BRIdR calchh bRloYid@fransformation,
bi ol ogi cal sanples, including bodily fluids (e.g.,
wreddatroppration apd tansécctian dsimg ibagtriophale. sTheingroductioningay be
ceiJ bs é:gl | fractigns, and cell .ext acté), and ot tlw)er

¢ i184eed Dyspaysirg o aflowingRresHpn fomthe RHEeACtd: 618 O3

t icaftifing Rkt BelfSurlbOfstidesond M6k dxipR%§ion EMeigehs taken for
hi st ol ogi cal purposes. Preferred biol ogi cal sanples

i e ] LY AP shi ' i i
LRI B o HiBs maY BB et RosP R oF ool
( lexpres$iombfthe ipalypbptideg eglatef to thielpresbntdnegbionc Mdnadalidnciost

anal,ysi s. of .a biol ogi.c anpl ed, n nece ri
AP pehge.4pt Sreu oS B CefESdison FESCREf LGS 13
For exanpl e, appropriately |abeled agents that bind

I L- 17F signaling gene products (e.g., antibodies,
nucl ei ¢ acids) can be adm nistered to a subject and

vi sual i zed (when bound to the target) using standard

I magi ng technol ogy (e.g., CAT, NWR (M), and PET).
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the di agnosis of disorders related to IL- 17F

signaling (and/or disorders associated with IL-21
whrevdiosss33 o and activation of EL-21R). Parti cuPEr/US2006/005111

nmet hods of detection and quantitation of DL-17F,

EL-17R, or IL- 17RC gene products are described bel ow

[0131] Normal amounts or baseBé#ne |levels of |L-17F,

EL-17R, or IL-1 7RC gene products may be determ ned

for anéwpartlcular sanpl e type and popul ati on.

1 callssHelmeclisnbreall, Bméleecteéls,dﬂLm-cbng,USBu -k HakK

ot ein mned by .nmeasuyri ng
r es pe’c];lm g‘?r%awsﬂef %ﬁ%aﬁs(? ZGrVZtE?_X‘iI anary
prﬁkaeampﬁnﬁmﬁﬂnpmng_bloIogical sanple type from

normal (i. heal t hy) subjects. Alternati veI y, nor nal
Va[009f] Mtelghﬁ*ge]f it fehy bé ?ossﬂﬂ H—reé&ﬁﬁn l?(%l{ﬁé S By
det'er m ned nmeasurin e anount hy cel ls

0 rpqlmuése newt@’tOfth@pmeBm nslannaorsmﬁpwext etﬂmmastesd‘mmh ak Reast,
di seas sed est s_or_tissues
eI Ekalydteshoteniatly SURBR epststiais IneHeo echaronTHe

0 CRReRsifE) \SehBodRERNBIytRDoRBE By DM es Sraihd Snlt %%z?tflzda

amount) nay be determ ned or expressed on a pger
pefraims zﬂo'fqmléﬂje Slhtablﬁrbqg@absﬂaumnﬂa@ Eschimclde el Bavdllus

th I f a,sa asu he Ievel

o L B et o BB IS S teited o bresent

g elneemroﬁdlwma@(mr}%a&%‘ baktedid) QWﬁaﬂr Bé/ﬁéo%sda{‘br @qhbﬁﬁo&e&mﬂy
0(;j)?efromwhlchthe blologlca gple was tak

[

Bofample, phosphogylatien @oglmﬂlatlm M@m@mtemnhm to
of ar.i|
e SRICESRAly. MG ARal PR eSS P et o G hfing,
| Lwelltiir@vgeleenipal od enzyandlieanstbadst el ati ve val ues are
sufficient for many applications of these nethods. It
Wi [0092| Bxpréeiod ip bactérid Sy kdiak il fordabd bﬁﬂcﬁl@ioh 'B%dles
guantity or abundance of IL-17F, I1L-17R or IL- 17RC
g dRROTPATA G the recparbinant Pevieinn Abusra¢folding afthe rchm.bmt or

t e ressi on _patterns
(PO AP oo DR RN TS BB pBl Ty
mﬂ,evhml inelthots for ebtaning odil’ﬂaﬂly&blﬂed BetBRldElus V\ﬁﬁiﬁﬁns from
pr.oduct.s and e reSS| n patterns. ﬁ[[he d% et her the

?ﬂ?tsggl.l ugjpn qsaq»@ne pwp igtheart Thespmsthegs senerally involve
Si
IR AL BBt B G g
gicompletely gbing d@hmtmpumgmh eW@;elm eystéisetesidaegiareippdseiit in the
alia, its. varl ?‘#é’ﬁtﬂ‘ ressi.on_between dijfferent

" Ry mng i ﬁf’ﬂ%‘ o & is pfter) RecgpsaRy tq acpRmplish
s khd defdlding i€ a@édvitoAntéat SRNAIRRYsMIRERSHRARTHRMde bonds

level s are significantly simlar or different. Factors
s (e¥pdax sysere). | Gengpalimgthads, of eefglding are Hisclogéd iarkivtmo (B290)
1

o A SRR, B B85 pp RS S 01 ehlep 2399 87F u&ive
coﬂmr&qrrapmawn(ema and where necessary) when
determ ni ng whet her the | evel of expreSS| on, e.g., of
| [p0b3FTREH6 tide&?&at ] v%%]ﬁB !
m fl cagt eﬂs,l m | ar eo?%?gﬁs%%nt gﬁiyazsroent
engombmagﬂY prqsiamd by eppraatdy hrﬂgmg ére 1|s<dmt1 polﬁ)mueleomks lof the

0 it ene expressi on
OB DA 0508 b 505 Y P B grorssion
Cec{:dt@rs, SOk aSBaculird Fectoisgatide dn‘i;ﬁgﬁhg af? if¥bdt@kel] eRpression
"significantly above" cannot be fined as a precise

pesEaht Mgterigls apdimathods for bagplawirug/ G @@r@smarsyacme dreby
one skilled in the art upon practicing the invention.
[0134] The diagnostic, prognostic, and nonitoring
assays of the present invention involve detecting and
gquantifying IL-17F, 1L-17R or DL-17RC gene products
in biological sanples. IL-17F, IL-17R, or |IL-17RC gene
products include nmRNAs and pol ypepti des, and both can
be neasured usi ng nethods mell knomn to those skllled

' g, F ANA NP~ o o g 1A o T



dot and slot blots, and oligonucl eotide arrays.
Hybri di zati on- based assays refer to assays in which a
w@e@bessssx| ei c acid is hybridized to a target PCDUS1006/005111
acid. In sonme formats, the target, the probe, or both
are immobilized. The imobilized nucleic acid may be
DNA, RNA, or another oligonueB®eotide or
pol ynucl eoti de, and nay conprise naturally or
nonnatural |y occurring nucl eotides, nucleotide
anegnaigercially apaitablroinddt folat(b.gd MAK B« Rt iTngtropal, €atlsbad,
aciq, probe sequences for use in the present invention
ar € based on the nucleic acid sequence of |L-17F,

IB{§§3’ q I.LL-17RC and are well known in the art.

[ o924 Tig {O@P%WQIQPWHHWS@@H ipthegpprapriptschosiedelis.che
g . : . L o q
e sk i et i R e B REF R
potufirres mediumaicall le;e‘ammp Igéng ]El(dﬂ)np puﬁﬁcgt(i:%n processes, lsuchkasd
reverse-transcript - P - : enzyme- |inke

| GOk Hel Btian abd Tomerchinac Fhig bRl For
doraat %zi‘léﬁg?f??‘?i%@iﬁ%%aﬁf%?1%%%5§?§t%%f§ﬁli‘i’7ﬁ%v§°ﬁeﬁ%
pragd{re k- GB%rptemr(ﬁmbxdmgfmmm ahd/or Baibinl protdasitigrest); or
a wi_t hou erimentatjon t.hose of
S/ ERE. Ko ST AR Shl b AudR os
ofhetdrediifier forinafid, may bk puARRCiomeSRERbhYEMbdia Mdnbrane-
nQnlimting exanple, anplified EL-17F gene products

d &rpos | 5y2-samully ¥ G signalingetagphist, nisy bygiurified by
el . IS, .j dizatjon to a probe. nucleic
SRR AR Sobithe BAOGE ISR frol hofhaie i SEasfin he
p g plrenessvtn nomonit deicpgent such a8 TeifeH X- 100, Wp@l?%e;fﬁﬁe a
var.i f well-known nethods. In addition, nethods

t
a %la%ﬂ%‘i’/\ﬂ‘etpliesﬁﬁtdg%e@"nﬂ%{ be omceniratesusingn camypersiadlyng
: o~ Lifi . ; h Lei
L ePalbib ot QHERR % A bl LARIE A AIMICHRC o IS
t RELIMOMheveafilomiion Ghic @WiltiporaBitiedcd, MA) eFbllowingiheet Y
of  quaptitativ nethoq%%kno in.the art (e.g., . .
qﬁ%lﬁﬁﬁP S9N AP comgSRtTRe 3pplice ton purification wetrigesyieh as
PaELEStibS nd8Rint. eﬁ_ltelfngt}v?e?)]', ahlahfby%xcllrl%'l;g; g&n On ﬂel'e'né‘gﬁ&‘éd,

pal ypeptides (or fragments’ thereof e detecte
uderifgrapnle; amatrivett subsioate havingipoldeyi diathylssayshyl (DEAE) or

e [ . r ective anti-l.L-17F, anti-1L-17R or
aﬁﬂy_@%ﬁ%}%ﬁ% ?@ PRS- ¢ HigmaHges san be aehylanyge.agatose,
d dexiranbedluidze e otheFrTpBOLABIn6Rly eAHIWEE if BEREn pRriASHRNS
that utilize an antibody (e.g., polyclonal,

gy, 2 catippexchange sien 6y beiomploFed. Suiblerdatiagnent s

t i f:i ' .e.g. | L-17F
S B bt
[ OrCyTedi oS S 0 a0k regt,! PHAR
prqsent %e%?é% ?n ﬁgjé ELI?)SSA, I;a_di ;[ﬂéeru@tﬁosggay E
g%& RS ONTEds pf-LotisoMO) nkhgiyrifigeteselanemmbinant
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conposition of the present invention wll vary,

dependi ng on the severity of the di sease being treated
w@nwensss3xrondi ti on and potential idiosyncrati cPCEERINGES111

of each individual patient. It is contenplated that

the duration of each application of the IL- 17F

agoni st or |L- 17F signaling- éﬁtagonlst may be in the

range of 12 to 24 hours of continuous i.v.

ad ni strat A%so contenpl ated i s subcut aneous

Iscoposy %&531 UdfnyallptiaR madionil-d ARCe dnpos pmbedimsht, the

t hﬁltf%8§§ ﬂf F‘Ity' a?ﬂbo?(lg? §§e tﬁelilf%}ﬁgit %? le ]a& ong %—17F

adm ni stere mor €

bi bwattivyty (eg., blmftiﬂ‘g (yf IL‘X7H aﬁmd&ts&éc@fd’ﬂ Wﬁhﬁdla‘té&?dcﬁvatmn
e |lL- 17F ﬁééﬁ&r -17FS|8naI|n

an? 1§$ CPImpon [E-17&- @edlaﬁe Andgichpn of cytokine

d o LS

C prougson, TN ?‘%Efa?ﬁ”n‘%ifea n XS B8 brnseful in

at dlég:msm@, Pplogsosing mowitoting emd/dletrmmllg Ialcsoﬁcmm etecdod-17F

i 3he birSauffion e IK A Bi-1 B miokeinty B dboee

t Nexdnkje SPYuggbists et ThBPralpa
t he ag?gse}r)lt g|gnvent| on%r[ Ol%lﬁ]ﬁlg%bgg&sﬁ/%%g@g%?w gfnginld

p rlﬁtl paéo a1d achiwatingl e PR (eg.eHi-2bsignaling) x:paanechalteﬂ byIL-17A

act IV |d%me§ T[( fiﬁlé %@%d%?r;%@éorjislgo&/gf ézﬁ &??W%Eggray s

ci Cageduentlithe aﬁtﬂﬁﬂié‘slo@ theialéition el mififatd L 119F i g8dlin may

de cribed for proteins of the present Invention may
Qfelaﬂlbyoafoﬁﬂﬂhpéw torat depspmeiastividy assaeihtedvdttellnal or

b I d di
sﬁ%%ﬂ b5 (S 2O00RHEH ofoithe UMM AR Ol L D
0 nnﬂamnatosy/amtoirmhhme dheasrdezrst(mmﬂ Y ﬁnﬂwnmatoawwel ds0fdesd or
-1 7F 1%Igﬁr}alln é?&aolststo Decrease | nfl anmati on
seg5es (. %%é 15; spiandarafiggiectiens apd pyorissia),
Ofetdjeééé RS Pifleri [Aﬁ;r,ﬁéitmmso 6U/558. 888 Bxf60/6381 ’{'63"#18 n{a?z be

DL- 21 S|cgnal i ng he net may ‘conprise cod
pasefinhin dagnoingeprognasirtgy meomitbting Fitd/on tepasihp digorders assomated

Q% nbft .Q0., IL-17F, BL-17R, and/or IL- 17RC
ﬁ%ﬁtoryg%§1 hucleotldes soluble IL- 17R and/ or
tides (i.ncl ud| ng fragnments and/or
RO %&8{ 01y, SR et tion ProvideB Pl Ly Haptibodias iiat
aBpécifidally Hihd t@rbuk Ho i'ig’ﬁghﬂ, i begi & ahﬁg #eo rdetec’un% antibodies);
antagoni Stic small nol ecu es et C-
s gl antibpdies majy bk rubq:d totdetect the ptesBnarodfi Imw mbteith@.o,elsla
sts to I L-. 17F_si allng may
* ahoBOE A bl ERE) Sl isderetediC R oitesn ecuering.
0 tnd7br thétSringpadisdrded(TelaR tb k—L-Zl b %i@ﬁfi’tln NSonk %fr}bodlmeélt,

desired. These conditions include, but a‘ére not
t the qnﬁf’?%)fﬂ?ﬁ’@r@ﬂ?d tn Hol dr Iy @o@mer embodxmmumlme atitibedy s

( arthritis
o cHocloft'o? il SepblRfiy Bhal. THE Bb hedi o s pduman,
shhmamzeds )chnﬁempmrzatm& EheRRISLbEdieh agafPRm&Y Al-1 #F.
fibrosis, asthma, allergy), transplant Tejection
( [010BH BriewrSRiliid 1R SRRl feéagxﬁ&é%t S SBHCA, 2
|Qflannqtory bowel diseases cerative colitis,
Crawihody” efeantosn pro[mmpﬁma; lmt hmjanchp&fémlﬁydwo,aheavy

(%]ﬁj Sl gnaerﬁégng&gb{e%%gpdﬂgréggé t erfer| n Vgatn
aplfeferziﬁly ¥ Light! (L okbin veleHIE RS RS '(éb'b}&}:atéé ﬁ&ehpgsqﬂL The

annatory responses, e.d., cytokine production by

Mk regiensicas pe finther sghtbvd@bylt@mg(oﬁx aﬁbnmmmpmty,
Aﬁ%ﬁgiﬁ‘fd&g&éﬂ mf%r}ta.r}t% dﬁtsé d mng.];?glogg’% e‘g}m’%p i, él}tﬁr_sperém pith

IL- 17F anti bodi es) nmay be used to decrease
inflammation in vivo, e.g., for treating or preventing
di sorders related to IL- 17F signaling and/or

di sorders related to I L- 21 S|gnaI|ng [0153] The

T Y Y - A ey p— o o o,




treated or prevented include, but are not limted to,
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| um noneter. The data show that IL- 17F activated
NF-kB in primary human chondrocytes (Figure IA) and
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dose-dependent manner. Finally, the anmount of IL- 17F
required to activate NF-kB to | evel s above background
was simlar to the amount of BL-17A required to
activate NF-kB to | evel s above background



(Figure IA). [0181] The ability of IL-17F to activate
the cytokine transcription factor, NF- B, in primry
W@ hanissssyt es suggests that the role IL- 17F ppPEyBESion6/005111
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LleatedrteébﬂﬂBrSsgrEk le 2.1: IL-17F binds to IL-17R
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I L-17A or biotin-conjugated IL- 17F for 2 h at room
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activity on human fi brobl ast cells. Exanple 3:
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performed using purified EL-17F protein in addition to
BL-17F cDNA. Spleens were processed to obtain a
Iynphocyte suspen3|on and the resultlng suspen3|on was
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est abl i shed procedure (G and Herzenberg (1980) in

Sel ect edMet hods in Cel | ul ar I mmunol ogy, M shel and
w®ehbgsss3rds. W J. Freeman Co., San Franci scoPCIZBS20p6/005111

351). The fused cells were plated in 96-well

mcrotiter plates at a density of 2 x 105 cells/well,

and after 24 hr were subjectett to HAT sel ecti on.

Hybri doma cells secreting putative anti-IL-17F
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ant nti- an
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. dﬂQ%# | L-17F-01 and anti - L 17F- 07 ant
&% i nhi bi t binding to a site on DL-17F shared

bet ween DL-17R and DL-17RC. Consequently, these six
anti bodi es may be used to define distinct sites, i.e.,
epitopes, on IL-17F. Exanple 4: Anti-DL-17F antlbodles
inhibit DL-17F bioactivities Exanple 4.1: Anti-DL-17F
anti bodi es inhibit DL-17F-nmedi ated cytoki ne production
[0192] To determ ne whether any of the anti-DL-17F
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stinmulated with human 20 ng/m DL-17F in the presence
of increasing concentrations of a control antibody
W@ pdogB8e3Dr anti bodies to DL-17F, i.e., anti- PCT/US2006/005111
DL-17F-01, anti-IL-17F-02, anti-DL-17F-03,
anti-DL-17F-05, anti-DL-17F-06, oranti-IL-17F-07.
After 24 h, supematants vverézcol | ected and GRO a
concentrations determ ned usi ng comrerci al | y avai |l abl e
ELI SA. Concentratlons of ,GRO-a produced wer .
d8 1B ninsesasesdd oy F oﬁﬂg%ﬁl@gé%aléﬂ%ﬂ’d& guifiged pmsyaw@@nt@t@ in
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n Figures. 6
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[OéQS{;IgTo assess _whet her inhibited NF-kB activation in
datipueot gk~ 17Ky Hor TR or R 7RG sasareductsoe drseribed
i nhi bited cytokine production, hunman
fi br obl ast-1ike synoviocytes incubated with |L- 17F,
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podductsimdyte db'ferﬁmriedlibg ymy lﬁmiaﬂmt wﬁigueouype afid j)(lt\ptﬁatldnL 8
(e assessed as cribed in Exa e 1.2.
%fegaﬁa yhpSelied awral) lexels ﬂral;L “TH VR, o gl TRfaroteis or
E I 4
RN AT MUY, ol 2 pe s bR B AT IOTR o
IL~1R CoprateRD-raRMA jora bralogichl sangilé typt ftonkeormal (i.e., healthy)

Bt ftoatarpre vhelor I AP e DA of i elrre gone
?ﬂid@@@ Rha{ e dteriinel b§fmsdsfiag tHeGmdufinitaiy céﬂétor ﬁ?éues

imted to, inhibitory antibodies directed toward
taken fiemytho sanme eebjeas froatiwbishithe diaeaved (qr;posselslydme@d) teﬁt

BRlic R aperd P S wPom L Bon oEat L S IR e
Ftdiﬂét@ Eéithef Rlediofdlal fnduat dr thE t&st Bidlut) thayibeRletermined or

L- 17F-associ ated di sorders. Exanple 5: Anti bodi es
gxpressed an e papeddl, pe- to@#moﬁm qriper YRpmedbppis. Fedgtermine the

03] PR B TR P bt s

het er odi mers Exanpl e 5 1 Det ecti on of reconbi nant
I L-17A/ 1 L-17A, 1L-17F/1L-17F and | L-17A/1L-17F by
ELI SA [ 0196] cDNAs encoding for human IL- 17A, human
IL 17F or both human IL 17A and human I L-17F were
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I L-17A/1L-17F diners. The conditioned nedia derived

fromthese cells, i.e., the reconbi nant cytokines, and
wepaohmesssadmer ci al | y avail abl e anti bodi es or aPtT/bsme€ans111

as descri bed above, were used to develop ELI SA formats

for the detection of IL-17A pgoteln | L-17F protein,

or IL-17A/1L-17F heterodi mers> For the detection of

I L-17A protein, i.e., as an EL-17A honodi ner or an

I L, F  het er odi anti-IL-17A anti body was
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bwtajd AiBRoMNES: mﬁi@ PBS/ The assay
was gevel oged lfI-SI ng f\l/l%? i n g‘ﬁﬁﬂ’é’il}gat es
phetheethedevednf ofpressivanaig) aﬂIL-Il’ILF &&ﬁoﬁILdﬁ A: geﬁgeen two

I hant

as.wel |..as the, det ection of reco
%@[@9%{5'1 feanly Sunilg or siegificopbndig ilgprmntyreeg. anighiflearglytabove
aghichdelicksAah €csh cyt oki ne,
. %}Q{ e Il 17A ornfoﬁﬂ%%%% ‘%{8%@{ ﬂﬁ?‘ﬂg?‘% CAREpssion between
Vil ﬁﬁ@%eso‘i’rgﬁlkﬁatlsws,aklcnlds phrase siehes t s htyf €s

ety R gt e dihedin o minancr
Wt but atheandr mmé@%oafé ékﬂfédﬁwﬁédn Pt dhEF

.he rodi ners are detect (Figure
38’@& that the IL-17A/IL-17F antibody pair may be
iﬁ‘ﬂ to detect and potentially purify natural (i.
aeem;tu; [Arpgriogié,| and h?d%utbﬁhg lasydymf tfﬁe bfbsent

%e?de d|a delve fro rlnarx
Adgl t1ona cﬂgg@n guantifying o d 2B IL-HR, OTIL'WRC gene
mmductshhbi&lEgle?ls ibothi a9F, ROLYR i LL-17F- 01
I&‘g é@rmgéﬁbf’ and otﬁer anti-1] _17#05%¥g§gf%nepg%ducts
hbwﬂzﬂﬂoge @Pbﬂ)em%esamd)dﬂg(m befalnb?d;@lg&Dierfg&ht cthods well
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nat ur al %ﬁﬁgﬁ% i'mers, natural |L-17F honodi ners,
and natural BL-17A/ I L- 17F heterodi ners [0199] Human
CD4+ T cells (5 x 105 cells/m) were activated with
anti - CD3- coupl ed beads (5 ng/ 107 beads), and
i ncreasi ng concentrations of anti-CD28 anti bodi es
(R&D, M nneapolis, MN), and in the absence or presence
of I'L-21 (60 ng/m) or IL-23 (0.5 ng/m ). Supernatants
ver e coI I ect ed 72 hours after pr| mary actlvatl on and
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for EL-17A protein, or IL-17F protein, respectively,
as described above(Exanple 5.1). Figure 12

wWa@l2evoM8d88at es that DL-21 or |L-23 maybe used tRCEOBHNEES111
IL- 17A or IL- 17F production by T cells undergoing
primary activation. IL-2, IL-7, and IL- 15 al so
i nduced IL-17A and | L- 17F'|§4oducti on upon CD3/ CD28
stimulation (data not shown). [0200] Human CD4+ T

.cells (5 x 105 cells/mM) were activated with antj-CD3-
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[0204] IL-17F honodi ners (35 kDa) were
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anti bodies (Weth). [0207] IL-17F honodi ners (35 fcDa)

and | L-17F/1L-17A heterodi ners were i nmunopreci pitated
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Exanpl e 6: Anti bodi es agai nst human IL- 17F inhibit
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in the presence or absence of 100 nmg/m anti-IL-17F 01
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obtai ned from Applied Bi osystens) for each sanple. A
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heterodi mer) may have simlar therapeutic effects as

bl ocking IL-21 signaling (see, e.g., US. Patent
wa\ppbiogsssd on Nos. 60/ 599, 086 and 60/ 639, 176). ACEUS2006/005111

simlarities between the effects of IL-1 7F signaling
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small 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 IL-17F signaling antagonists (e.g., IL-17F, IL-17R, and/or
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oligodeoxynucleotides (ISIS 2302; Isis Pharmaceuticals, Inc.); soluble

complement receptor 1 (TP10; T Cell Sciences, Inc.); slow-release mesalazine;

methotrexate; antagonists of platelet activating factor (PAF); ciprofloxacin; and:
lignocaine.

[0170] In one embodiment, an IL-17F signaling antagonist (e.g., IL-17F, IL-17R,
and/or IL-17RC inhibitory polynucleotides; soluble IL-17R and/or IL-17RC
polypeptides (including fragments and/or fusion proteins thereof); inhibitory anti-
IL-17F, anti-IL-17R, or IL-17RC antibodies; and/or antagonistic small molecules,
etc.) can be used in combination with one or more antibodies directed at other

targets involved in regulating immune responses, e.g., transplant rejection.
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lu Ala Ala Ala Arg Lys 20 25 30 ate ccc aaa gta gga
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- Ser eu Ala Phe Leu Ser
Ar of dryigens 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 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.

[0172] For example, desirable vaccines for moderating responses to allergens in
a vertebrate host, which contain the adjuvant combinations of this invention,
include those containing an allergen 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 entireties, and include pollen, insect venoms, animal dander,
fungal spores and drugs (such as penicillin). The vaccines 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
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IL—17R and/or IL-17RC inhibitory polynucleotides; soluble IL-17R and/or

IL-17RC polypeptides (including fragments and/or fusion proteins thereof);
inhibitory anti-IL-17F, anti-IL-17R, or IL-17RC antibodies; and/or antagonistic
small molecules, etc.) with other therapeutic compounds. In one embodiment,
the kit comprises one or more binding agents formulated in a pharmaceutical
carrier, and at least one agent, e.g., therapeutic agent, formulated as appropriate,

in one or more separate pharmaceutical preparations.

[0175] The entire contents of all references, patents, and published patent
applications cited throughout this application are hereby incorporated by

reference herein.

EXAMPLES
[0176] The following Examples provide illustrative embodiments of the
invention and do not in any way limit the invention. One of ordinary skill in the
art will recognize that numerous other embodiments are encompassed within the

scope of the invention.
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et al. (2003) GTCBIO Conference: Cytokines and Beyond) suggests an additional

role for IL-17F signaling in inflammatory disorders of lung and bowel tissues.

i

=

To investigate the role of IL-17F signaling in inflammatory responses, naive mice
were injected intraperitoneally with PBS (as a control) or 100 pg human IL-17F
(SEQ ID NO:2). Hours after treatment, samples from peripheral blood (PB; 1, 2,
4, 6, 8, and 10 h) and peritoneal cavities (PEC; 2, 4, 6, 8, and 10 h) were taken,

and the absolute neutrophil count (ANC) in each sample was determined. The
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‘Example 1.2: IL-17F signaling plays a role in inflammatory joint disorders

[0180] To further assess the involvement of IL-17F signaling in inflammation,
particularly inflammatory responses implicated in joint diseases (e.g., arthritis),
the ability of IL-17F to activate a primary factor involved in the transcription of
inflammatory cytokines, i.e., NF-kB, in primary chondrocytes was determined.
Primary human or porcine chondrocytes were infected (100 MOI) with
adenovirus expressing an NF-kB reporter gene system, which detects activation
of endogenous NF-kB (i.e., translocation of NF-xB from the cytoplasm to the
nucleus) by measuring the expression of a luciferase gene that is controlled by an
NF-xB-responsive prdmoter (BD Mercury Pathway Profiling systems, BD
Biosciences, Palo Alto, CA). After 48-72 hours, infected chondrocytes were
cultured with varying concentrations of IL-17A (SEQ ID NO:4) or IL-17F. After
four hours of incubation with IL-17A or IL-17F, cells were lysed in 25 pl lysis
buffer (Promega, Madison, WI) for 20 min at RT, and activation of NF-xB was
measured using an automated luminometer. The data show that IL-17F activated

NF-xB in primary human chondrocytes (Figure 1A) and primary porcine
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demonstrating increased IL-17F expression in the paws of mice suffering from

collagen induced arthritis compared to control animals (data not shown) and the
presence of neutrophils Within degenerated articular cartilage and joint space
(data not shown), suggests that IL-17F mediates inflammatory joint diseases
(e.g., theumatoid arthritis) by inducing cytokine and chemokine production,
which subsequently recruits, to the site of inflammation, immune cells (e.g.,

neutrophils) that cause damage to surrounding tissues.
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washed with PBS/1%BSA and incubated w1th serial dilutions of biotin-
conjugated IL-17A or biotin-conjugated IL-17F for 2 h at room temperature

(RT). After washing, saturating concentrations of avidin-horseradish peroxidase
(HRP) were added, and plates were incubated for an additional 1 h at RT.
Unbound avidin-HRP was washed using PBS/1% BSA, and the ELISA was
developed using TBM. Bound IL-17A or IL-17F was detected by measuring the

absorbance at 405 nm.

[0186] Figures 4A and 4B demonstrate binding of IL-17F to both IL-17R and
IL-17RC, respectively, with IL-17F having a greater affinity for IL-17R
compared to its affinity for IL-17RC (ECsp value for IL-17R:IL-17F = 1.23
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In contrast, only the anti-IL-17R antibody and the IL-17RC-Ig fusion protein, and
not the IL-17R-Ig fusion protein, notably blocked IL-17F activity (Figure 5B).
The data presented in Figure 5B suggest that IL-17F binds to IL-17R (see Figure
4), but does not require this receptor for IL-17F-mediated signaling. Altogether
these data suggest IL-17A and IL-17F may use different receptors to mediate

their activity on human fibroblast cells.



ttc cgc cag ctg cag aag aac teg gqc tgg gac acg atg
ggg tea gag 2713 Phe Arg G n Leu G n Lys Asn ser GIy
wae@elsss3sThr Met GIy Ser G lu 845 850 855 860 PEHUSHG6/005111

ggg ccc agt gca tga gggcggctcc ccagggaccg cccagatccc

2764 Ser Gu GIy Pro Ser Ala 865 agctttgaga gaggagtgtg
tgtgcacgta ttcatctgtg tgtacatijgtc tgcatgtgta 2824
tatgttcgtg tgtgaaatgt aggctttaaa atgtaaatgt ctggatttta

at cccaggca 2884 tccctcctaa cttttectttg tgcagcggtc

t 9ot t Fxa@pleS: TBepertiod 204 daridaimntids fantHat T gatibodies
cccaggagct aat ggt agag cgtccttgag gctccattat tcgttcattc

gE:CﬁI 1 HetatidhGFARGIRA 7Fabgbglegg gcatttggga
tacca gata aattgcat gc 3064 ggcatggccc cagccat gaa

g 32{’%@; Q)Cftfﬁzgtxﬁ% (9869A % a6Y MiiAaRead agectéd with 2 ug of

gcacggtgg ctcacgcctg taatcccagc acactggg

g Sgg?tg gm?gu%gggn@t IggHIR: iﬂnfmﬂ gmggn% ZEN@@‘(;@Q mrgglgﬁateg onfo
cc
¢ SkEheg to HTCHUTERn d IR0 RS or s RUaBeaand

3304
G o b St actpedor

ctiggalegaslly wabe gadpanin ccﬁlametekauacafmaaalbz;m@e«@mh@
<211> 866 <212> PRT019970139301 ST25 <213>
s ¥lion shazgerhaens- e IRV I%m}é@lée%%‘fe%@é“ Biegkaand

A ﬁlegﬁé reﬁ{ %cgat éﬁd%’%k%la‘n&? Reﬁr&uﬁ&aﬁ&ls@/er Gpé:@éi’nieﬁulsmg

Ceu Leu Ala Pro Al a ser
'ZQ)uilﬁe('B 01188 pmtgmue ladmegn BB HE CIANG.- ;ﬁr&ee.pé Wemroe%ed to

Ser Gn P Leu 35 4
S 15 il e
S e e iy

Asplabbshftpeodeioce 6 spd Heresbare 1959 iroSfesied Mestpgs i {Lellular

G n, Thr
pmiglopr S RlREE. oy 3 Fifithant €Y. Sl Fignlis o TA b
Gl 351 "ghél:ﬁidecgféls\g@ére ﬁlagethihS&hﬁﬂl hFotiteepl@ies aPhdensisy of 2 x
ys Leu I S Arg. Ar .
O ook ik 34 8 S eesbionid {%]%Aié%leé{lgn i’ggb%ﬁf’ogna cells
d dkc yﬁg ﬂuduy Thf ﬁﬁ’gntg%(ale%@@eréﬁﬁn%{ﬁéd Solid ahdls6Htion
Pro Pro Asn Hs G n 165

1 71§ha§JELISaﬂ[ Wiedls ,ésmtajﬁling IL}émde pPsitivayy tigyabogt gssalys were

Ala Arg Met Lys
expanc?ed clone&l by l\llr%%tmlgs 1l 1on ant? cryopreserved. Isotypes of antibodies

were determined using solid phase ELISA. Purified human IL-17F-Ig was used
to coat 96-well microtiter plates and detected by different isotype-specific biotin-
éonjugated goat anti-mouse IgG (Zymed, South San Francisco, CA).
Streptavidin conjugated with horseradish peroxidase (HRP) was added and

specifically bound enzyme measured using a colorimetric substrate.
Example 3.2: Some anti-IL-17F antibodies inhibit IL-17F binding to IL-17R

[0190] To assess the ability of the anti-IL-17F antibodies to block binding of
IL-17F to TL-17R, inhibition assays were performed by modifying the ELISA
described in Example 2.1. Briefly, serial dilutions of anti-IL-17F antibodies were
preincubated with 7 pg/ml IL-17F for 1 h at RT. Each cytokine:antibody mixture
was then added to separate wells of an ELISA plate previously coated with 100
plwell of 1.5 pg/mi IL-17R-Ig. The mixture was incubated in the wells for 1 h at
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IL-17RC (Figure 7). Taking Figures 6 and 7 together, the data not only suggest
that anti-IL-17F antibodies bind to distinct sites on IL-17F, but also that anti-
IL-17F-02, and anti-IL-17F-06 antibodies bind to and/or inhibit binding to a site
on IL-17F unique for the IL-17F:IL-17R interaction while anti-IL.-17F-01 and
anti-IL-17F-07 antibodies bind to and/or inhibit binding to a site on IL-17F
shared between IL-17R and IL-17RC. Consequently, these six antibodies may be
used to define distinct sites, i.e., epitopes, on IL-17F.

Example 4: Anti-IL-17F antibodies inhibit IL-17F bioactivities

Example 4.1: Anti-IL-17F antibodies inhibit IL-17F-mediated cytokine
production

[0192] To determine whether any of the anti-IL-17F antibodies described in
Example 3 inhibit IL-17F bioactivity, human fibroblast cells (10* cells/well) were
stimulated with human 20 ng/ml IL-17F in the presence of increasing
concentrations of a control antibody (mIgG1) or antibodies to IL-17F, i.e., anti-
IL-17F-01, anti-IL-17F-02, anti-IL-17F-03, anti-IL-17F-05, anti-IL-17F-06, or
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26811 % signalipride.22 pBtopEDE dispisehgespRatyry dispasss, dpdammatory
bowel diseases, etc.), porcine primary chondrocytes infected with a NF-kB
réporter vector were incubated for 48 h with 100 ng/ml IL-17A or 500 ng/ml

IL-17F preincubated for 1 h at RT in the absence or presence of one of the

- following: 20 pg/ml IL-17R-Ig fusion protein (IL17R/Fc), 10 pg/ml anti-
IL-17F-07 antibody (antilL.17F), or 10 pg/ml control antibody (mouselgG).
Figure 9 demonstrates that while incubation of the IL-17R-Ig fusion protein
inhibited IL-17A-mediated activation of NF-kB, it had no effect on IL-17F-
mediated activation of NF-xB. In contrast, anti-IL-17F-07 antibody was able to
inhibit IL-17F-mediated activation of NF-xB, but had no effect on IL-17A-
mediated activation of NF-xB (Figure 9).

[0195] To assess whether inhibited NF-xB activation in the presence of anti-
IL-17F antibodies correlated with inhibited cytokine production, human
fibroblast-like synoviocytes incubated with IL-17F, as described in Example 1.2,
were incubated with an isotype control antibody, anti-IL-17F-01 antibody, or
anti-IL-17F-07 antibody. Concent'rations of IL-6, IL-8, or GRO-o. were assessed
as described in Example 1.2. Figure 10 demonstrates that the ability of anti-
IL-17F antibodies to inhibit IL-17F activation of NF-kB correlated with a
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| Ua¥hEd$PatM biotin labeled anti-IL-17A antibody was used as the detection
antibody (both antibodies are available from R&D Systems, Minneapolis, MN).

For the detection of IL-17F protein, i.e., as an IL-17F homodimer or an
IL-17A/IL-17F heterodimer, anti-IL-17F-01 antibody (as described above) and
biotin-labeled anti-IL-17F-07 antibody (as described above) were used as capture
and detection antibodies, respectively. For the detection of IL-17A/IL-17F
heterodimers, an anti-IL-17A antibody (R&D Systems) was used as a capture
antibody and biotin labeled anti-IL-17F-07 antibody was used as a detection
antibody. The IL-17A and IL-17F antibodies are not cross-reactive (data not

shown).
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these results suggest that anti-IL-17F-07 antibodies, and likely anti-IL-17F-01
antibodies and other anti-Il-17F antibodies, as described herein, may also be
directed against IL-17A/IL-17F heterodimers.

Example 5.2: Detection of natural IL-17A homodimers, natural IL-17F
homodimers, and natural IL-17A/IL-17F heterodimers

[0199] Human CD4" T cells (5 x 10° cells/ml) were activated with anti-CD3-
coupled beads (5 pg/107 beads), and increasing concentrations of anti-CD28
antibodies (R&D, Minneapolis, MN), and in the absence or presence of IL-21 (60
ng/ml) or IL-23 (0.5 ng/ml). Supernatants were collected 72 hours after primary
activation and the concentration of IL-17A or IL-17F was determined by ELISA
for IL-17A protein, or IL-17F protein, respectively, as described above
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[0202] The data indicate little to no detection of IL-17A homodimers or
IL-17A/IL-17F heterodimers in CM1 media, i.e., media of T cells that underwent
primary activation (Figures 14A and 14C). In contrast, conditioned media of
restimulated T cells (CM2) comprised not only IL-17A and IL-17F homodimers
but also IL-17A/IL-17F heterodimers (Figures 14A, 14B, and 14C). These data
indicate that T cells, the “natural” source of IL-17 cytokines, expréss both
homodimers and heterodimers of IL-17A and IL-17F. These results also indicate
that antibodies directed against IL-17F can recognize and react with both IL-17F
homodimers and IL-17A/IL-17F heterodimers, and that such antibodies may be
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[0204] IL-17F homodimers (35 kDa) were immunoprecipitated using murine

anti-human IL-17F-01 antibody and detected via Western blot analysis with a
rabbit anti-human IL-17F polyclonal antibody from 500 pl of CM2. The IL-
17F/IL-17A heterodimers (32 kDa) were immunoprecipitated using murine anti-
human IL-17A-02 antibody and detected via Western blot analysis with a rabbit
anti-human IL-17F polyclonal antibody from 500 pl of CM2 (Figure 15).
Neither the monoclonal nor the polyclonal antibody cross-reacted with IL-17A
(data not shown). Similarly, IL-17A homodimers (31 kDa) and IL-17F/A
heterodimers were immunoprecipitated using murine anti-human IL-17A-02
antibody and detected via Western blot analysis using a polyclonal goat anti-IL-
17A biotinylated antibody from 700 ul of CM2. The IL-17F/IL-17A
heterodimers were immunoprecipitated using murine anti-human IL-17F-01
antibody and detected via Western blot analysis using a polyclonal goat anti-IL-
17A biotinylated antibody from 700 pl of CM2 (Figure 16). The polyclonal
antibody cross-reacts with IL-17F homodimer at high protein concentrations

(data not shown).



165 170 175 Ay Gy Ala Ala Asp Ser Ay Val Gu Qu
Pro Arg Asn Ala ser Leu 180 185 190 G n Ala G n Val

wy/alockgss3xzer Phe G n Ala Tyr Pro Thr Ala Arg BGI/LISH06/005111

200 205 Vval Leu Leu Ju Val Gn Val Pro Ala Ala Leu
val Gn Phe Ay Gn 210 215 220 Ser Val dy Ser val

val Tyr Asp cys Phe Qu Ala As. Leu Ay Ser 225 230
235 240 Au Vval Arg lie Trp Ser Tyr Thr Gn Pro Arg
Tyr Qu Lys Qu Leu 245 250 255 Asn Hs Thr Gn G n

L%Zﬁ’ge]oAA%Bnt?M§ (4R @meghTiees 13 4nd\@), ITF T s fieRBhere |
lie Pro Ser cys Ala Leu Pro Trp Leu Asn

VapuriSied fiina comentzatsd mlmd@ﬁgﬁlae@ﬁrql@ﬁeswg Hip tagged puman

a{p-FBY B, om0 010 ity Pl v

LY'Pn%H A I@é@ﬁ/l@lﬁl\/ﬁi{ﬁd&%& abdfodded ohiosa NBﬂteLHlI‘AWst Flow
ro Gnlie lie Thr Leu Asn

Tmodmgg 10Rg80 Yrigris CIPs T@s@%@éﬁ@%@@tﬁp\%ﬁe@”&hﬁg mM
ls‘,g]léné%zfél(l\glﬁfe% 'i"h%(ﬁ}ot% qu'.:s) rd?al%z%ﬁ a&nﬂst@{}f?-ﬁ?@. éﬁl@: l%giq’odlmer
Zr gasz(rﬂlgn éie gﬁstﬁ %t%gia( E&ﬂer_?_ﬁﬁa{a) forgslmutseai ra'airp t&hp tdltemove the
i Bise g (006 diespronipaotpingves At 1- L0y pda ghogplate pE
N AR AR LT e,
SeVaIEmna @ A). Able piatelﬁl' minudahe tagwas phitadawith 40 n@liimidezole
S a0 B8 A TR R

Leg (,Qnﬁo@ }hn%%flﬁ rb13) Aefe {ﬁ@ha@@d frbMR &DYSyRiend-eu
Lys Asp 4 O 455 46 Asp”val Leu Leu Leu Glu Thr Arg G

| y(\PinpedpolisAMN)Asn Arg Ser Leu 465 470 475 480 cys Al a
Leu Au Pro Ser Ay Cys Thr ser Leu Pro ser Lys Ala
SeFx#ffle 490 Mahmdpuccipitatiod af rééanbinant [b+l 78] hon@dimeysy [L-17F
L eborhédindets) afd IL-LBE/IIG1 TASiexerbdithesdboth h@n@egtemms

T RO W T ENE R

Tr R ARakEH -YPA widuld Ef#h heterodimers upon expression in COS cells, and
whether anti-IL-17F and anti-IL-17A antibodies were capable of
immunoprecipitating and detecting IL-17F/IL-17A heterodimers. COS cell
cultures were transfected with IL-17F cDNA, IL-17A cDNA, or both IL-17F and
IL-17A cDNA, and the transfected cell cultures were allowed to secrete the
resultant protein(s) into the media. Conditioned media derived from either
expression of IL-17F or IL-17A or the coexpression of IL-17F and IL-17A was
mixed with 20 pg/ml murine anti-human IL-17A-02 (Wyeth) or murine anti-
human IL-17F-01 (Wyeth) monoclonal antibodies for 1 hour at 4°C under gentle
rotation. Antibody complexes from each mixture were separately
immunoprecipitated with 50 pl-hydrated protein A—sepharose overnight at 4°C
under gentle rotation. The immunoprecipitated pellets were then sequentially
washed with PBS/1% Tween 20, PBS/0.1% Tween 20, and PBS/0.05% Tween
20. The immunoprecipitated pellets were resuspended in nonreducing sample

buffer and loaded onto a 10% Tricine gel for Western blot analysis with either
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pdlyclonal goat anti-human IL-17A antibody from 50 pl of CM2 (Figure 17B,;
lanes 3 and 4, respectively). Also, the IL-17F/IL-17A heterodimers were

-

immunoprecipitated using murine anti-human IL-17F-01 antibody and detected
via Western blot analysis using a polyclonal goat anti-human IL-17A antibody
from 50 pl of CM2 (Figure 17B; lane 6). As opposed to the IL-17A antibody
used for immunoprecipitation in Figure 17A, the IL-17F antibody used for
immunoprecipitation in lanes 5-7 of Figure 17B did not significantly cross-react
with IL-17A, since almost no band corresponding to IL-17A homodimer is
detected by the anti-IL-17A antibody probe in lane 5.

[0208] As controls (lanes 6-7 of Figure 17A), IL-17F homodimers were purified
as described in Example 5.3. Purified IL-17A homodimers for use as controls
(lane 5 of Figure 17A) were purchased from R&D Systems (Minneapolis, MN).
Control purified IL-17F homodimers migrate slightly faster than IL-17F
homodimers immunoprecipitated from conditioned media. This is likely due to
differences in glycosylation and/or the lack of an epitope tag on the IL-17F

proteins in the purified samples.



1 5ttg ctg tec ttg gca ctg ggc cga age cca gtg gtc
ctt tct ctg gag 284 Leu Leu ser Leu Ala Leu Ay Arg
w®e006/088833/aT Val Leu ser Leu G lu 10 15 20 aggpPCr/USIDEo05111

ggg cct cag gac get ace cac tgc tct ccg ggc etc tec
332 Arg Leu VaT GIy Pro G n Asp Ala Thr H s Cys ser
Pro GIy Leu ser 25 30 35 tgc-&bc etc tgg gac agt gac
ata etc tgc ctg cct ggg gac ate gtg 380 Cys Arg Leu
Trp Asp Ser Asp lie Leu Cys Leu Pro GIy Asp lie VaT 40
ASEEMe §.5gBurificaion 9f recombiptagt Hi-47 40h- 19 thetarodivwges ct g
cag aca gag ctg 428 Pro Ala Pro GIy Pro Val Leu Al a

Pr [0209)r Tifosndtkeds@fpuiifyingIiu1TAIL ST Fa@tG6dinGrsyarg peavided

otliroita A trganstngp S5 & wdfs oelfinsTorid Al et -

Lei#ﬁ%%%ﬁi‘w@:@s)\m uhfaeB8 A5198! Selifnf@fotiddariiithidtizele
cat ggg ctac tgg ‘gaa gag cct gaa gat gag 524 Al a val

Hi werteauddel ta theadoniditioned ynediasto Timal Gricentations P 50GMM prd

G . .
oS ab gty L St HEiE MR 863 1ta JRE W 90ra
A &1R8R (QReEWaldfRTa, GA)Y Thub,onlf IL-ABhénOdikp add O-178/11L-

gcc tct €tC cag gee caa gtc gtg etc tec ttc cag gee
t at A beteradim@2@hihgosiein 2 His teg.veae saptired\ea themirkeleglumn.

P, L Al .
ot Preclig 1 Borfedimby fnd 151708 2R thigtodiilts Bfe @B sfforea
R
godeesied it B @ rempvethe Higclag: Shemipteli tvag Alelyegd appigst PBS.
gﬁad’%’g seﬁgénc}/%wgiorﬁe& VAR MR thd Y- 198 BnéYS-17RGStelnhwas

eta ggg agt gag gta cga ate tgg
t edetéaddd mahe Dagy7®Achaegdings sgaple? ¥ tdominalzigquence repulis

| Arg |i T S T T G. .
I TNRERITAR W TR VT RO

t %e%%gogﬁ% 54 RKIPR (S THNOG 7 LankiGtr AS 17 Miveerd Bovd 10 be
Gn Leu Pro Asp cys Arg GIy Let G lu 185 190 195 gtc

t gVRAG (886 Ba N(:38). age tgc tgg gecc ctg ccc tgg etc
aac gtg 860 val Trp Asn ser lie Pro ser cys Trp Al a
Le[02P0) The pedoad ndstiod\iatd 2 d0al20fumdd purtfecatign acheate, gich is

O Sk S o Shh PR 16 b S8 3E 074

e 908 A0 B 47 410 RN o

PhmtCHopatata pSMEDRergctdys (Wygth)yand cGexprossed @ HEE2)3 pelds by

P ﬁpo%’gc?tio%f1 %nze%l%/, cells were seeded in two 175-cm? flasks 24 h prior to
transfection. For each flask, 24 pg pPSMED2/Flag-IL-17A + 24 pg
pSMED2/His6-IL-17F was mixed with 120 pl TRANSIT® reagent-LT1 (Mirus,
Madison, WI) in 2 ml serum-free media, and added to a flask containing cells

(90% confluent) and 25 ml DMEM media containing 10% heat-inactivated fetal

bovine serum. One day post-transfection, media was removed, the cells rinsed 1x
with serum-free media, and fresh serum-free media was added (40 ml/flask).
Conditioned media was harvested 48 h later, filtered (0.45 p) to remove cells, and
frozen at —20°C. Protein expression was confirmed by Western analysis using

specific antibodies.
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tt Sh §88n &R c&rzl% The results are shown in Figare 19A. Similar to both IL-
17F and IL-17A homodimers, the IL-17A/IL-17F heterodimer is capable of
stimulating IL-17 GRO-o concentrations in BJ cells. Moreover, as shown in
Figure 19B, treatment of BJ cultures with anti-IL-17A antibodies, or anti-IL-17A
in combination with anti-IL-17F antibodies abrogated the ability of IL-17F/IL-
17A heterodimers to stimulate GRO-a levels.

Example 5.6: Mass spectrometry analysis of IL-17A homodimers, IL-17F
homodimers, and IL-17A/IL-17F heterodimers

[0213] To provide direct evidence of a disulfide linkage between two IL-17

monomers, the presence of disulfide linkages was verified and intermolecular
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column was then coupled to a linear ion trap mass spectrometer (LTQ,
ThermoFinnigan, San Jose, CA). The HPLC gradient increased linearly from 4-
60% ACN using Solvent B as a modifier (Solvent A, 2% ACN and 0.1% FA;
Solvent B, 90% ACN and 0.1% FA) over 70 min with a flow rate of 250 nl/min.
Mass spectra were collected using LTQ at tandem mass spectrometry mode
(referred to as MS/MS), in which each MS acquisition was followed by six
MS/MS acquisitions of the first six most intense peptide ions in the prior MS
spectrum. In some cases, MS/MS acquisitions were followed by two MS/MS/MS
acquisitions of the first two most intense peptide ions of the prior MS/MS

acquisitions. The peptide masses were recorded by scanning an m/z (mass-to-

charge ratio)ﬁ range from 375 to 1500. The dynamic exclusion in the acquisition
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the heterodimer were resolved, which were consistent to be C1 and C4 between
each monomer. Similar approaches were used in this study to demonstrate the

involvement of other cysteines (C2/C3 and C5/C6) for the intra-molecular

disulfide bond formation.
Example 6: Antibodies against human IL-17F inhibit primate IL-17F bioactivity

[0216] To determine whether the anti-IL-17F antibodies were capable of cross-
reacting with primate IL-17F, various concentrations of macaque IL-17F
conditioned media or purified human IL-17F were used to stimulate BJ cells in
the presence or absence of 100 pg/ml anti-IL-17F-01 or anti-IL-17F-07
antibodies. Macaque IL-17F conditioned media for use in this experiment was
produced by expressing macaque IL-17F ¢cDNA (SEQ ID NO:40) subcloned into
pCRII in HEK293 cells, and harvesting the conditioned media containing the
macaque IL-17F homodimers. After 16-24 hours of treatment with either human
or macaque IL-17F, the GRO-a concentrations of supernatants collected from the

treated cultures was determined using a commercially available ELISA (R&D,
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was obtained from Natiorial Disease Research Interchange (NDRYJ, Philadelphia,

PA), and chondrocytes were isolated by serial enzymatic digestion of pronase
(1 mg/ml, 37°C for 30 min) and collagenase P (1 mg/ml, 37°C overnight) within
48 hour postmortem. Upon isolation, cells were resuspended in Dulbecco’s
modified Eagle’s medium (DMEM)/F-12 media with 2 pM L-glutamine, and
100 U/m] penicillin/100 pg/ml streptomycin containing 10% fetal bovine serum
(FBS). Cells were plated in 24-well plates at 1 x 10° cells/well. Media was
changed to serum-free media after 72 h and the chondrocytes were stimulated
with human IL-17F in the presence or absence of anti-IL-17F-07 or its isotype
control (IgG) for 6 h at 37°C. Cells were harvested immediately in RLT buffer
(Qiagen, Valencia, CA, RNEASY® Kit) with B-mercaptoethanol and stored at
-80°C until ready for the RNA isolation. RNA was prepared using RNEASY®
Mini Kit, and DNase treatment was performed on the RNEASY® column for
15 min at room temperature as per the manufacturer’s protocol. ADAMTS-4
(aggrecanase-1) mRNA expression levels were monitored by TAQMAN® PCR
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and/or IL-17A. BJ cells were seeded 24 h prior to transfection in 96-well plates

at 9x10° cells/100 pl medium/well. Cells were transfected with chemically
synthesized RNAi reagents (Dharmacon, Lafayette, CO) using

DHARMAFECT® 1 (Dharmacon, Lafayette, CO) at 0.3 pl/well, and individual or
pooled siRNAs at 10 nM or lower (see SEQ ID NOs:17-32). Following siRNA
transfection, the cells were incubated with transfection complexes for 18 h. The
transfection medium was then replaced by regular culture medium and incubated
for an additional 6 h. The regular culture medium was then replaced with 150 ul
of culture medium containing IL-17A at 1 ng/ml or IL-17F at 50 ng/ml.
Following 16 h of incubation with the designated cytokine, the culture
supernatants were collected for analysis by standard sandwich ELISA of the

ability of IL-17F and/or IL-17A to induce levels of IL-6, IL-8, and GRO-o. (see
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Pr ganeﬁ;géptﬂlQ\Q@ls‘]'f;)jl5 about 80% (Figure 23A and Figure 23B — “Tagman™).
While decreases in both IL-17R and IL-17RC levels reduced the ability of IL-

17A and IL-17F to stimulate GRO-o levels (Figure 23A and Figure 23B),
reduction in IL—l7RC levels (Figure 23B) had a more pronounced effect than
reduction in IL-17R levels (Figure 23A) on both IL-17A and IL-17F bioactivity.
Interestingly, the reduction in IL-17RC had a greater effect on the ability of IL-
17A to stimulate GRO-a levels (Figure 23B). Preferred examples of siRNAs
that target IL-17R and IL-17RC are disclosed in Figure 23C (see also SEQ ID
NOs:17-32). These data suggest that both IL-17A and IL-17F can signal through
IL-17R and IL-17RC, and that IL-17RC may be a preferred receptor for both

molecules in relation to GRO-o stimulation.
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liquid nitrogen immediately after collection and shipped to the Wyeth Clinical

Pharmacogenomics Laboratory in Andover, MA.

[0225] Tissue was homogenized using a polytron, RNA was isolated from the
supernatant of the lysate using RNEASY® Mini Kit (Qiagen, Valencia, CA), and
treated with DNase (Qiagen RNase-free DNase Kit). The DNase-treated RNA
preparation was further purified using a Phase Lock Gel column (Brinkman,
Westbury NY), phenol:chloroform:IAA (isoamyl alcohol) extracted (Ambion,
Austin, TX), and concentrated using an RNEASY® mini column.
SPECTRAMAX® (Molecular Devices, Sunnyvale, CA) was used to quantify
RNA, and RNA quality was assessed by Agilent Bioanalyzer gel (Model 2100;
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%2@5] Releatlve quan%atlon otjlfl&A%anscnp% leve{s of IL-17F and IL-17A
was performed following the manufacturer’s guidelines described for the ABI
PRISM® 7700 Sequence Detection System (Applied Biosystems). Specifically,

standard curves were calculated for target standards and endogenous control,

input values determined for target and endogenous controls using standard
curves’ slope and y-intercept, and target input values were normalized to
endogenous control. Fold-change in IL-17F and IL-17A expression was
calculated using the 50 ng standard as a calibrator, and relative concentration of

sample was obtained by multiplying fold-change by calibrator, then averaging.

[0228] To utilize the standard curve method, a tissue was empirically determined
to express the target gene using TAQMAN® AOD (Applied Biosystems). Total
RNA from over 10 candidate target-positive tissues was obtained from Wyeth
(Cambridge/Andover) and outside vendors. Multiple 2 pg aliquots from a single
RNA preparation were converted to cDNA (as described above), pooled, stored
as aliquots at ~80°C, and assayed for expression of target gene by TAQI\/LAN®
(Applied Biosystems). Cycle threshold (Ct) values of >35 were considered
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did not vary significantly in lesional and nonlesional tissues, and involved and

noninvolved tissues (p<0.05 for psoriasis and p<0.09 for Crohn’s disease and
ulcerative colitis samples). All study samples were normalized to ZNF. 592 levels

in determining relative concentration values.

[0230] A paired Student’s t-test (pairing lesional and nonlesional samples, or
involved and noninvolved tissues, from each patient) was used to assess the
significance of the association between IL-17F and IL-17A expression levels and
lesional (psoriasis) or inflammatory phenotype (Crohn’s disease or ulcerative
colitis). Fold-changes for the psoriasis study were calculated by dividing lesional
relative conceritration values by nonlesional relative concentration values. Fold-
changes for the Crohn’s disease and ulcerative colitis (IBDs) studies were
obtained by dividing involved relative concentration values by noninvolved
relative conéemration values. Summary fold-changes were calculated by

averaging fold-changes from all patients for IL-17F of IL-17A levels.
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CYTOFIX/CYTOPERMTM (BD Biosciences, San. Diego, CA) after which cells
were stained with 4 pg/ml rat IgGl1 ALEXA F LUOR® 647 conjugate (Invitrogen,
Carlsbad, CA) or with 4 pg/ml rat anti-IL-17F (clone 15-1) ALEXA FLUOR®
647 (Invitrogen, Carlsbad, CA) for 30 min. Cells were then washed twice

with PERM/WASH™ (BD Biosciences, San. Diego, CA), and analyzed using
FACSCALIBUR™ (BD Biosciences, San. Diego, CA). Rat anti-IL-17F (clone
15-1) ALEXA FLUOR® 647 (Invitrogen, Carlsbad, CA) was prepared using an
ALEXA FLUOR® 647 conjugation kit from Invitrogen. The results are shown in
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[0234] IL-17A and IL-17F are novel proinflammatory cytokines produced by
activated T cells. These cytokines share a high degree of amino acid identity,
including conserved cysteines that exhibit structural features of a cysteine knot
motif. Both cytokines have been proposed to share receptor chains and exhibit
similar biological functions. Members of the IL-17 cytokine family have been
implicated in diseases mediated by abnormal immune responses such as

theumatoid arthritis, inflammatory bowel disorders (IBDs) and asthma. Due to
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detecting a test amount of an IL-17F signaling gene product in a sample

from the subject; and

comparing the test amount with a normal amount of the same IL-17F

signaling gene product in a control sample,

whereby a test amount significantly above the normal amount provides a

positive indication in the diagnosis of a disorder related to increased IL-17F

signaling.
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5. The method of claim 4, wherein the IL-17F signaling gene product is an
IL-17F gene product.

6. The method of claim 4, wherein the IL-17F signaling gene product is an
IL-17R gene product.

7. The method of claim 4, wherein the IL-17F signaling gene product is an
IL-17RC gene product.

8. A method of treating a subject at risk for, or diagnosed with, a disorder
related to increased IL-17F signaling comprising administering to the subject a
therapeutically effective amount of an IL-17F signaling antagonist.

9. The method of claim 8, wherein the IL-17F signaling antagonist is selected
from the group consisting of IL-17F inhibitory polynucleotides, IL-17R inhibitory
polynucleotides, IL-17RC inhibitory polynucleotides, soluble polypeptides
comprising IL-17R or IL-17F binding fragments thereof, soluble polypeptides
comprising IL-17RC or IL-17F binding fragments thereof, inhibitory anti-IL-17F
antibodies, inhibitory anti-IL-17R antibodies, inhibitory IL-17RC antibodies, and

antagonistic small molecules.

10.  The method of claim 9, wherein the IL-17F signaling antagonist is an
IL-17R inhibitory polynucleotide.

11.  The method of claim 9, wherein the IL-17F signaling antagonist is an
IL-17RC inhibitory polynucleotide.
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13.  The method of claim 11, wherein the inhibitory polynucleotide is an siRNA
selected from the group consisting of the nucleotide sequences set forth in SEQ ID
NOs:25-32.

14.  The method of claim 9, wherein the IL-17F signaling antagonist is a soluble
polypeptide comprising IL-17R or IL-17F binding fragments thereof.

15.  The method of claim 9, wherein the IL-17F signaling antagonist is a soluble
polypeptide comprising IL-17RC or IL-17F binding fragments thereof.

16.  The method of claim 14, wherein the soluble polypeptide has the amino
acid sequence set forth in SEQ ID NO:34.

17.  The method of claim 15, wherein the soluble polypeptide has the amino
acid sequence set forth in SEQ ID NO:35.

18.  The method of claim 9, wherein the IL-17F inhibitory polynucleotide
comprises the nucleotide sequence set forth in, or a nucleotide sequence
complementary to the nucleotide sequence set forth in, SEQ ID NO:1 or a
fragment of SEQ ID NO:1, or an RNA equivalent thereof, and wherein expression
of the inhibitory polynucleotide in a cell results in the decreased expression of

IL-17F.

19.  The method of claim 9, wherein the IL-17R inhibitory polynucleotide
comprises the nucleotide sequence set forth in, or a nucleotide sequence
complementary to the nucleotide sequence set forth in, SEQ ID NO:5 or a
fragment of SEQ ID NO:5, or an RNA equivalent thereof, and wherein expression
of the inhibitory polynucleotide in a cell results in the decreased expression of

IL-17R.
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Al muck@tide sequence selected from the group consisting of the nucleotide sequences
set forth in, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, and
SEQ ID NO:15 or a fragment of a nucleotide sequence selected from the group
consisting of the nucleotide sequences set forth in SEQ ID NO:7, SEQ ID NO:9,
SEQ ID NO:11, SEQ ID NO:13, and SEQ ID NO:15, or an RNA equivalent
thereof, and wherein expression of the inhibitory polynucleotide in a cell results in

the decreased expression of IL-17RC.

21.  The method of claim 8, wherein the disorder related to increased IL-17F

signaling is an inflammatory disorder.

22.  The method of claim 21, wherein the inflammatory disorder is selected
from the group consisting of an autoimmune disease, a respiratory disease, and an

inflammatory bowel disease.

23.  The method of claim 22, wherein the inflammatory disorder is an
autoimmune disease, and the autoimmune disease is selected from the group
consisting of arthritis, psoriasis, systemic lupus erythematosus, and multiple

sclerosis.

24.  The method of claim 23, wherein the autoimmune disease is rheumatoid
arthritis.
25.  The method of claim 22, wherein the inflammatory disorder is a respiratory

disease, and the respiratory disease is cystic fibrosis.

26.  The method of claim 22, wherein the inflammatory disorder is an

inflammatory bowel disease.
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Cox-2 inhibitors, cPLA2 inhibitors, NSAIDs, p38 inhibitors, antagonists of B7.1,

B7.2, ICOSL, ICOS and/or CD28, and agonists of CTLA4.

;I.

30. A method of inhibiting the ability of NF-kB to activate NF-kB-responsive
promoters in a cell population or a subject, comprising administering an IL-17F

signaling antagonist to the cell population or the subject.

31.  The method of claim 30, wherein the IL-17F signaling antagonist is
selected from the group consisting of IL-17F inhibitory polynucleotides, IL-17R
inhibitory polynucleotides, IL-17RC inhibitory polynucleotides, soluble
polypeptides comprising IL-17R or IL-17F binding fragments thereof, soluble
polypeptides comprising IL-17RC or IL-17F binding fragments thereof, inhibitory
anti-IL-17F antibodies, inhibitory anti-IL-17R antibodies, inhibitory IL-17RC

antibodies, and antagonistic small molecules.

32. A method for inhibiting an IL-17F bioactivity in a cell population or a
subject, the method comprising administering an IL-17F signaling antagonist to the

cell population or the subject.
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36.  The pharmaceutical composition of claim 35, wherein the IL-17F signaling
antagonist is selected from the group consisting of IL-17F inhibitory
polynucleotides, IL-17R inhibitory polynucleotides, IL-17RC inhibitory
polynucleotides, soluble polypeptides comprising IL-17R or IL-17F binding
fragments thereof, soluble polypeptides comprising IL-17RC or IL-17F binding
fragments thereof;, inhibitory anti-IL-17F antibodies, inhibitory anti-IL-17R
antibodies, inhibitory TL-17RC antibodies, and antagonistic small molecules.

37. A vaccine adjuvant comprising an IL-17F signaling antagonist and an

antigen selected from the group consisting of an autoantigen, an allergen, an

alloantigen, and fragments thereof.

38.  The vaccine adjuvant of claim 37, wherein the IL-17F signaling antagonist
is selected from the group consisting of IL-17F inhibitory polynucleotides, IL-17R
inhibitory polynucleotides, IL-17RC inhibitory polynucleotides, soluble

polypeptides comprising IL-17R or IL-17F binding fragments thereof, soluble

polypeptides comprising IL-17RC or IL-17F binding fragments thereof, inhibitory
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44.  The antibody of claim 43, wherein the IL-17F protein is derived from a

human or a primate.

45.  The antibody of claim 43, wherein the IL-17F protein is multimeric.

46.  The antibody of claim 45, wherein the IL-17F protein is IL-17F homodimer
or an IL-17F heterodimer.

47.  The antibody of claim 46, wherein the IL-17F protein is a heterodimer, and
wherein the IL.-17F heterodimer is IL-17A/IL-17F.

48.  The antibody of claim 43, wherein the antibody inhibits IL-17F bioactivity.
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<2§33.> rIeophsa%{iaceelal'?ical composition of claim 35, wherein the IL-17F signaling
antagonist antagonizes IL-17F homodimer, an IL-17F heterodimer, or both IL-17F

homodimer and an IL-17F heterodimer.

54.  The vaccine adjuvant of claim 37, wherein the IL-17F signaling antagonist
antagonizes IL-17F homodimer, an IL-17F heterodimer, or both IL-17F

homodimer and an IL-17F heterodimer.

55. A method of inhibiting at least one activity associated with IL-21 signaling

comprising antagonizing IL-17F signaling.

56. A method of inhibiting at least one activity associated with IL-23 signaling

comprising antagonizing IL-17F signaling.

57 The method of claim 55, wherein IL-17F signaling is mediated by IL-17F
homodimer, an IL-17F heterodimer, or both IL-17F homodimer and an IL-17F

heterodimer.
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62.  The method of claim 60, wherein the IL-17F protein is IL-17F homodimer,
an IL-17F heterodimer, or both IL-17F homodimer and an IL-17F heterodimer.

63.  The method of claim 61, wherein the IL-17A protein is a heterodimer, and
wherein the IL-17A heterodimer is IL-17A/IL-17F.

64.  The method of claim 62, wherein the IL-17F protein is a heterodimer, and
wherein the IL-17F heterodimer is IL-17A/IL-17F.

65.  The method as in either claim 59 or 60, wherein the media comprises
IL-21.

66.  Anisolated IL-17F protein, wherein the IL-17F protein is IL-17F

homodimer or an IL-17F heterodimer.

67.  The IL-17F protein of claim 66, wherein the IL-17F protein is isolated from

a natural source.
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68.  The IL-17F protein of claim 67, wherein the natural source is at least one T

cell.

69.  Anisolated IL-17A protein, wherein the IL-17A protein is IL-17A

homodimer or an IL-17A heterodimer.

70.  The IL-17A protein of claim 69, wherein the IL-17A protein is isolated

from a natural source.

71.  The IL-17A protein of claim 70, wherein the natural source is at least one T

cell.

- 72. A method of inhibiting at least one activity associated with IL-17A

signaling, comprising administering an IL-17F antagonist.

73. A method of isolating TL-17A/IL-17F heterodimers substantially free from
IL-17A homodimers and IL-17F homodimers, comprisjng:

a) expressing an IL-17A fusion protein and an IL-17F fusion protein in
host cells cultured in media, wherein the IL-17A fusion protein
comprises an IL-17A protein or fragment thereof fused to a first affinity
tag, and wherein the IL-17F fusion protein comprises an IL-17F protein

. or fragment thereof fused to a second affinity tag;

b) allowing the host cells to secrete the IL-17A fusion protein and IL-17F
fusion protein into the media;

¢) placing the media over a first affinity column under nonreducing
conditions such that the IL-17A fusion protein binds to the first affinity
column;

d) eluting the bound protein from the first affinity column under
nonreducing conditions;

€) placing the eluent obtained from step d) over a second affinity column
under nonreducing conditions such that the IL-17F fusion protein binds

to the second affinity column; and
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f) eluting the bound protein from the second affinity column under
nonreducing conditions,
wherein the eluent obtained from step f) contains both IL-17A fusion protein and
IL-17F fusion protein in the form of IL-17A/IL-17F heterodimers.

74. A method of isolating IL-17A/IL-17F heterodimers substantially free from
IL-17A homodimers and IL-17F homodimers, comprising:
a) expressing an IL-17A fusion protein and an IL-17F fusion protein in
host cells cultured in media, wherein the IL-17F fusion protein
comprises an IL-17F protein or fragment thereof fused to a first affinity
tag, and wherein the IL-17A fusion protein comprises an IL-17A
protein or fragment thereof fused to a second affinity tag;
b) allowing the host cells to secrete the IL-17A fusion protein and IL-17F
fusion protein into the media;
c¢) placing the media over a first affinity column under nonreducing
conditions such that the IL-17F fusion protein binds to the first affinity
column;
d) eluting the bound protein from the first affinity column under
nonreducing conditions;
€) placing the eluent obtained from step d) over a second affinity column
under nonreducing conditions such that the IL-17A fusion protein binds
to the second affinity column; and
f) eluting the bound protein from the second affinity column under
nonreducing conditions,
wherein the eluent obtained from step f) contains both IL-17A fusion protein and
IL-17F fusion protein in the form of IL-17A/IL-17F heterodimers.

75.  AnIL-17A/IL-17F heterodimer isolated according to the method as in

either claim 73 or 74.



