CROSS- REACTI VE AND BI SPECI FI C ANTI -1 L-17A/ F ANTI BODI ES Field of the
I nvention The present invention relates generally to antibodies
Cross-reawOi2om/oes4oh 1L-1 7A and IL-1 7F, and bi speci fi c pamtuis2000/0i~A2d F
anti bodi es, and their uses Background of the Invention Interleukm1 7 (IL-
17) is a T-cell depved pro-inflamuatory nol ecul e that stimnulates
epi thelial, endotdrOsSREANTTIVE ANDOBBREEHFIEANTS-1E A 7RAOINEB GBS
i nfl ammat ory cyt oki nes and chenmoknmes 1 ncluding TL- 6, TL-8, G CSF, and
MCP-1 [see, Yao, Z et al , J Imunol , 122(12) 5483-5486 (1995), Yao, Z et
al , | mudiddof tB¢ ByerBiod 1- 821 (1995), Fossiez, F, et al , J Exp Med , 183(6)
2593 2603 (1996), Kennedy, J , et al , J Interferon Cytokine Res , 16(8) 6
11-7 (1996), &?Presﬂlt\rﬂvem@ﬁ? rejtes gengiaiyrodntibestids crogPiedc)iveditgll{ 179989 [L-TBvarovi ¢,
D V , set bapecificdnt-MINGF antibdHQ(abd 3P 23321 (1998), Laan, M, et al , J
| munol , 162(4) 2347-52 (1999), Lnden, A, et al , EurRespirJ, 15(5) 973-7
(2000), M&g&m&b&&m Qurney, AL, J Leukoc Biol 71(1) 1-8 (2002)]
IL-1 7 al so synergizes with other cytokines including TNF-a and IL- | b to
further i nducBtEREHOKNE-ERpre5edlichri{cdnebalpnmadry melecudd that stmylarpmenitiel 1a§ll61( 1)
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Si nce t heenp enrddntsg¥ ar Bezodijpn pigl sfigmeszwrfteIs yl4 hijﬁéésle[d%m gymaied Alcelfsloii d of

r heumat odydodi tifihd ddriSed¥dhl I%mn%tmd éﬁhﬁf?spfaﬁgn%s vtlé?@irourldl'to Sﬁi’ll%tc h@&caﬁlgurg§c§ﬁ]9cfl7 ast

formation Iasacruma role in bone resorption inr heunat ol arthritis

IL-1 7 i ‘Ea‘&P%SB digipd Eopaerg! ipfivgnal ok eseopgiries patiensy (Chryubstivbrdrdtit ok immane
di sor derzsz 9680470 Ao 1 v segg&akﬁwﬂh&pr&lm&nu@% @tdkﬁw%&tw@l% contdld 0Gh&lal» 5

101- 104 ( 1999 itis Rheu 43(1 1) 2455-63
(ooryy by RAhEPay s Rporiliom i Map gy s et e ssa o
645 9 (1t9@&)holqu bm@ma;ou@rtmmt)yabt apotﬂerhfevleﬁl'fsmmdfr ¢, I1B(Kk3 bBa showh Z000) ,

ggg N Hg Eglg\%ucggle e)ﬁ)f’r]es?gnc(g of]l ({C%%%g}fﬁel'engfqgl(l i]‘actor6 @%J]F% P%rl\rlugql sqgoélaﬁi([g@#? %)a?F a;n 3 r té_her

reduct i Oq;(m Inve?t 103: 1345-1352 [1999]). ODF stlmulates differentiation of progenitor cells into osteoclasts,
the cells involved in bone resorption. Since the level of IL-17 is significantly increased in synovial fluid
30 ofrheumatoid arthritis patients, it appears that IL-17 induced osteoclast formation plays a crucial role in
bone resorption in rheumatoid arthritis. IL-17 is also believed to play a key role in certain other
autoimmune disorders such as multiple sclerosis (Matusevicius et al., Mult. Scler., 5: 101-104 (1999);
Kurasawa, K., et al., Arthritis Rheu 43(11):2455-63 (2000)) and psoriasis (Teunissen, M. B., et al., J
Invest Dermatol 111(4):645-9 (1998); Albanesi, C., et al., J Invest Dermatol 115(1):81-7 (2000); and
35  Homey, B., et al.,, J. Immunol. 164(12:6621-32 (2000)).
IL-17 has further been shown, by intracellular signalling, to stimulate Ca*" influx and a reduction

in [cAMP]; in human macrophages (Jovanovic et al, J. Immunol., 160:3513 [1998]). Fibroblasts treated
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m [ CAVP], in human macrophages (Jovanovic et al, J Imunol , 160 3513
[1998]) Fibroblasts treatedwith IL-1 7 induce the activation of NF-kB, [Yao
et al., Iwounioop5408: 81 1 (1995), Jovanovic et al., supr@CI/Uskedo®55420

macr ophages treated with it activate NF-kB and m togen-activated protein

ki nases (Shal omBarek et al, J. Biol Chem, 273 27467 [1998]).

Addi ti onglth ¥,-17 ihdube the S Riod GW%B JEIV&IEL Qmﬁzlumyl A ét(y99g\’ BoQaAIS%‘EPah ! s%ﬁra] O her

cytokne-1ike factor 7 that is i nvol ved i'n bone and cartilage grow
pr ot ei ns“hilaPrcigrhagps epted with b adtiype PFivBeasd miegce-2g befadrreteinginaich fhploy-Barce hunan

enbr yo- daral, vesoi meﬁzr b@'i@'%’f Fb@&ﬁ)eﬂd(ﬁ@&ﬁlw IL( E;[?i!ISBF ﬁar&%@gquggc@ Ell‘nﬁ%{gif Rir0-

Consistent with IL- of fects, the cell surface receptor
for IL- T¥ RIL5Y “‘*fIBiﬁ ﬁaﬂt"f 6“13@5 W%Iéffdyn B fi@sfs@éPgF &rowﬁlng)thﬁrl pseeiessviting cel |
t ypess ( YabiclelL-1al polypépyit @ khanesequznotQdni[aiQArd })Jmaw}hﬂrﬂ) dhec.antNakiactideseasence

of the h;ﬁﬁil& ptor (IL-R) (866 am no acids) predicts a protein
with a sing ga%rdghegﬁleﬁlbczr%ane domain and a long, 525 amno acid intracellular

domai n, the rewepgenywitk dglitncide-ragganiities, tanctllissrfaotecepiontdr Ar-11 s bératoudd any
of the r@s@ma@ry%xgrés@fmhﬁ l&‘ﬁnﬁ}&%% ar@g\%*@y LAeboL, HRRCRYS [1%@} \5\%116 dfis

coupled with the Tack of simlarit sel f
pr ot ei nsani“Wd?C&f’aPF%n‘ie [REthe pyroaq Ii- 1éﬁ?ﬁeﬁt<¥ §ILrRd &astaminorrpigls) b@dlptalamm@ﬁn withrovel

fam ly ofingsd t@iﬂﬁﬁdﬂf&ﬂm@ﬂ&ﬁaﬂl 4ng a@dﬂg §2§§1ﬁﬁ§ Q&@mtr!uc%lhhzﬁ%orgﬁﬁ %@%ﬂ@%&lﬁﬁ&% t hat
IL-1 7 act|V|t bi nding to its unique cell surface

recept or (et Sn%(’[% ggﬁﬁré? é‘iatn(’fé%y ‘ﬁt}%é cpigrs fri"? RYe CYRKRY &P T hreey reseror smiildi es
have shalis ctomaed igrnhelatk of gm‘ﬂamg bf Is 1\m1ttsé1|f taomed m&bﬁprﬁﬁhmn&tatésh&t til17 ahd its

receptor, A de 4B rrollf ré%tlon n 2 rod ction

i nduced b%%ﬁ%%m 3nca¢1%\t}g$ fg“ﬁg' gn ?%‘p rrgnoﬁ‘itors tle}‘a%ete’i‘ B%‘Hg“’(“f Pt al .

J. | munbH7 actveg isgurgRtes 48@12h 1119965 tp. ltS Alsq@u@lhsurfchceptpxs(dmggmcf Hogards hidrer est
in i gentifiyRNonaad priREAGIRE hak %wﬂ%@éenﬁ&ln%ﬁecgﬂ W8S Pau P(Qm*aﬁ{ﬁ@ [opy to the

known cytoki ne receptors, specificall receptors nter eukin 17 is
now r ecdgHPYERPLREPdR Bk Toge) [B@hf?éaﬁ*ﬂ'éimdd? 2grpdatiier gvrgd Palid.orsknayglingki nes.

The | ar gad marcazﬁ]aqnmﬂﬂmmg,o@f(ywa aDUNBBANd 1 93 {185 s4R 11 BB} A8 IeMAPRS has
reveal ed. t Pr se ce, of . addi tjonal enes. encodi ng‘ proteins clearly rel ated

to IL-1 pheulimaari KICRYYRe M\ preairYe yve JOBRIEDa g hamslogy i b kopiast 6
nmenber s catfokmhercdpLors Sp?fmﬁaiﬂtyllyl’/lrﬁcebmrsans and mce including IL-1 7B, IL-1 1C,

| L- 547D, |IL- -y J ovel Jecsntors L317 L- 17RH2,
I L- 12%9RH3 and%ﬁ%le%gmg (iv(zag3 %‘%\%} ﬁ%}%&ﬁpubﬁle bﬁ JUne® ﬁ%f mﬁgglf}" L@fe such
| L-17 mewBEreccerseansating! ths hpmamapgpthprysridhestaecaenms hetrevatlediht prefonadft o t he

human | lad&;t]onl’aﬂgéﬁd@teﬁkfodlﬁé iai‘ot%ZlBhez(rly@Qat% to .- 17, tf@(ﬁé}ﬁﬁn@%mev@ Qa;lml%))f gy?o%ngp 0
(1997)) .. Initi cte é\fﬁ}ron suggests that, |ik several of

t hese newry a’ie&@ﬁats L& oy & hupansamg mice &“Ciuémﬁﬁdm}—’ailel?crﬁhl he,
f unct i onlL- l'ﬂheadpbﬂ @ms Weﬂlfals AIVEIEt Q@ tyrs AIC TRINS 11t Imatr2haviRbie ey i deRtk {800 or

several - A e ¢ oci atio th maj or human
di sezgsesoq)/gﬁlgbg&? l%eﬁ%f ezgezggﬂ (?C?tlél gg ?rﬁy‘%hﬁi%“??a i°f ﬁ‘cg\,\% fit P45 8¢%8s i n
i nfl amﬂﬁmrytrqﬁsdd@@sssshmamﬁyl 7ofscfeenor @pHBHMmi &t bleCybhike, PO BPBUL (1097)).

|( % ﬁ‘{)\\//\ne {Mlﬂu@ @haﬂ@@ngﬁ&?slug&g@ qﬁ%g gkerﬁ:' 9€§'an é g% he%v 1% %%g%f‘?maldéu Qvte t};[(‘fo | :_ - 1 ]7-|7:

share 44 /Al%(ﬁ%rﬁO%{edW@%@vwn \Mh@?(é@s inflpramgerty @etionetiisdins bedn itdnefiddiferl 7 fami |y

shar e as&enboflticEs hess iﬁi&%%e%g%@so@@tkﬂs W@?@Ejbﬂbﬁnﬁﬁjﬁ%gg Ky st tﬂ?rtthege!‘ 1 7 and

IL 13 7F f orm a |st|nt su 9 W|th|n the 1L-17 famly (Starnes, T , et
0 Pro cins mjay aféslg%\flcaaixg axon processes and may offer opportunities for therapeutlc

intervention.

The gene encoding human IL-17F is located adjacent to IL-17 (Hymowitz, S. G, et al., Embo J,
20(19):5332-41 (2001)). IL-17 and IL-17F share 44% amino acid identity whereas the other members of
the IL-17 family share a more limited 15-27% amino acid identity suggesting that IL-17 and IL-17F form

35 adistinct subgroup within the IL-17 family (Starnes, T., et al., J Immunol. 167(8):4137-40 (2001);
Aggarwal, S. and Gurney, A. L., J. Leukoc Biol, 71(1):1-8 (2002)). IL-17F appears to have similar
biological actions as IL-17, and is able to promote the production of IL-6, IL-8, and G-CSF from a wide
variety of cells. Similar to IL-17, it is able to induce cartilage matrix release and inhibit new cartilage
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Aggarwal , S. and Guraey, A L., J Leukoc Biol, 71(1) 1-8 (2002)). IL-17F
appears to have simlar biological actions as IL-1 7, and is able to
pronot e tWe 2proodsumdi on of 1L-6, IL-8, and G CSF from a RCUHAISI@0i083490 Of
cells. Simlar to IL-17, it is able to induce cartilage matrix rel ease and
inhibit new cartilagematrix synthesis (see U S -2002-01 771 88-Al published

Nov 28, %QQ&)syﬁﬂiﬁdﬁ (sct Uls;ezdolz_zﬂlﬂss -AbpiblibneIBisy. ROIBOL)! Blub Yik QA 1OUFE, [0 the
pat hol og these authors have observed

ammat o or ders Recently
t hat bot )IéO‘F‘L“ah&GP“EWHe Oﬁgéilpa% ogy gl ip Ky ﬁh?f’féFrSc%?qe%“YbS?eSF Rehothaveppseried
i nt er | eukint & JLHZ-a28)L-(7Aggandvadd, in 8 cells@y thalaction df 1BtMleuG’1h@m(I,L 2Y HBarwdi94.0s1 4
(2003)) Tho: AHPEIYELEAR, 1HhAY dobsy Y ATk 116 §HaLFy ST chr orosomel

| ocal i zati’'on an ence simlari Tobservation
that PL- ihrvm%n@alllqcahzwﬁl @émﬁcm@em@nqemdubetd sd\wtlhasttlhte)bwmorahzhlm popudl at i on

M r esPoNge | f0pBeapR®E idilGed Hith M lsémél@ﬁ p(l)p%ﬁFior} iR retsgb%sé el g&; Lkl g:t@l]idfh ﬁ_lg:j (?th@ ew

hunman cytokl ne that is conprised a coval ent” het er odi mer
IL- 17F {setEptipngeaignamen cyigkivg thiﬂNS Eymprisediof A caytgnt heternodiper afrle-17 end ILelc?Bgm zed
as maj or (Heredi difibarcaat-oryreyt oki nes secreted by Thl 7T cel |l subset They

t arget al npst es in bady and induce inflammtion and tissue
dangge Human 1 Lla_Hf"/aﬂﬁ LL -}sFy lﬁ?wlsrf"ioﬁ‘@f dygs ’Pi‘@\%l Ii’f?}f‘fgziﬁnlf‘?éory ﬁ’t‘g‘frie%]ﬁﬁrie';%@bpgﬁlrjom

humanO | Lel sybsatndhéyl target Alnomt diiethtypes at &idp asitindocd mﬂamaamdn mral tﬁﬁﬂs Harhh’gs ed
tandard, " hamn TP B 98 B Bk W BT SRR O e -
use of tPte Prejswcirpqte mdjimsgell- btﬁWé agtiyHyeseats. é”)b{wéstéqr wn obfurifiethmaepniblnad: hdE was

det ect ediL-conf hdatan@rd, B8Emdnlir.h 7X/%/ edlf"P‘c ﬂ@gyﬁﬁlbk% dg&e%l:kp le'oaéhqm L@g f! gt ed
humanTcelgEIaI%ulture Hence F is a distinctly new cytokine,

det ect abfPE“'HS atf‘%?“gﬁce(b‘?x@&%ct“ OSF“Waé‘éIr ATl vat istspisd cantitipgmherilcEisis whose

r ecomdi nad&tralfmmdfbﬂgrobi&ema@h atiradit Tedel1Zia dultukd) HQQE hLﬂ " QtFe] Ndisin b Glew rc?oléﬁh‘(@j
ate

cel | -bas e.differen ui shabl.e f

cyt oki negeq C%&% li—atura% Pa %C(? e ac‘ffa%dgﬁbﬁn cH ? 3’ OSBIPTEE {gﬁn%geen
20060270003¢teyygh| it kitepfolovewbaes ang0sll-268@6Gssagn ab 12 00T &0 birddistippttdhitgheen Jul y
12, 2007clalea lyidihds. has been described to as a target for treating various

i mrune- nedi at ed di seases (Chang and Dong, Cell Res 17(5) 435-40 (2007)), an
| L-1 7A/ F pr dLei’iyips diehlnsedinbyS. AwpléetionPublizatiea|Nos. 2086027643, plidiaedt 0 i nduce

f t

eut £ ophy AR % 20RERH pIRRSBIE, Bl DT 19 A o1 PSSR By
human | LtOWAMIngiéQrére@dmgmanpus oyhwlcimadidftedsdibmaess (Chpgrané dohg, Cs‘allg'heal t hr ough
the IL- I 181(4
2799- 8051173%5%0 (%Jd%\?,l affiEp ;Fé’%pg‘g‘pﬁ?qug%?vegﬁfé@@é%be&fl S‘god’frhtol L- )17A
and | L- lindgee anmvaymumbphndaradesmreabdrﬂ thie hgeing aateyitd ﬁﬁ&rd’n&ﬂ.ﬁlﬁwy}enfﬁxﬂﬂp}bh@ peci f

tibo t -1 7A d IL- 17 h t Such
cr oss. r BRI d Eugddid Pl Gbdnbang Mo mtan hew Uerupelieel °"Y >

opporst umytdkeﬁe haslbéelﬁeeﬁdiﬁatcrmgﬁal fiouigh frlh AIMMBAROV Y- 8L td&'@ﬂi@ﬁcohﬁ)le% éwh@t aeas es,
unmary of

includin dj S and in the treatnment of cancer

the Inv “c ”2&'%14@5%7???3%0&\%%8 Yon is based, at |east in part, on the

production andviehatagd BoiahinRRtodf properties of both IL-17A and IL-17F, it would be
desirable to generate cross-reactive and bispecific antibodies that can block both IL-17A and IL-
17F with high potency. Such cross-reactive and bispecific antibodies provide new therapeutic

30 opportunities in the treatment of inflammatory and immune-related diseases, including

autoimmune diseases, and in the treatment of cancer.

Summary of the Invention

The present invention is based, at least in part, on the production and characterization of
antibodies cross-reactive with both IL-17A and IL-17F. The invention further concerns bispecific

35  antibodies binding both to I1.-17A and IL-17F.

In one aspect, the invention concerns an antibody comprising an antigen-binding domain that
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anti bodi es cross-reactive with both IL-1 7A and IL-1 7F The invention
further concerns bispecific antibodies binding both to IL- 17A and IL- 17F
I n one aswechi0/2k®oi nventi on concerns an anti body conpr iPSITA$2E09/055420

anti gen-bmdng domain thatbinds to IL- 17A and IL-1 7F and inhibits a

bi ol ogi cal function of both IL-1 7A and IL- 17F, or a functional fragnent

t her eof , binhies B.- 17Aenbilo] Wgne ahibfiumidslbgel fianion bbotlelk drmfplaed IIBEFprraifuricli@aimat or y

activity.ln one e di ment, t anti bo conpr i . i in variable
domai n c%ar?bnre?tgfi)eﬁcé) ’é’%ﬁﬁlt € blolgsist: ?ncg%ndc "CORLI3™T e%:bgﬁrgfnﬁm%@ﬁag | east one of
the CDRLI, CDRb® endgndim@DRhSantibgly oprsprises adightesbtiptlarfaplo derhdiecogwoeipe €Okl st i ng

of (a) 258%1@ 1B80ds NPheREAH RAE Bn Y REAYAT( ISR 11Da Q3453 rélgi’i\?cn)&sSSYLA (SEQ
| D NO 25), CDRLZ conprising the sequence SASFLYS (SEQ I D 26) or

GASSRAS S(SSE@%WN@%@?B?OH&H@%@E) CDRL3 conpri sing the sequence SYTTPPT (SEQ
| D NO 28) or (BYSQRIDRL( SE&drlsReN@séfince OVSBAVATSEMID MONBY) U SIS WanasuQ irher eof |
or a fu ﬁt}j&% al fragnent of the antibody or the affinity matured variant In
anot her i ment, each of the CDRLI, CDRL2, and CDRL3 regions is selected
fromthe group) comBRILicogprding (la)scCBRE SABIINN (SEQ Mg NOhao)seGuesRAeS BVSTAVA ( SEQ
| D NO 24% ( §%§SYLA (SEQ ID NO 25), (b) CDRL2 conprising the sequence
SASFLYS %gé)l NO 26) or GASSRAS (SEQ I D NO 27), and (%CDRB conpri si ng
t he sequence (SYTTRPRLE SEaprishg NE se@¥nce b Y RESIRPFQ (ISHO: 2§ ondY S@HIT (HEQRbt her
enbodi megy,0f.a) CDRLI conprises the sequence DVSTAVA (SEQ I D NO 24), (b)
CDRL2 conprises the sequence SASFLYS (SEQ I D NO 26 and (c 3
conmpri ses t he'r efliRCRtEsAT Rt ey aﬁ‘%@"?éﬁ"‘gf*ﬁm}?@‘e é‘ﬁgf’%e‘{’ t%ﬂi’ nent ,
(a) CDRLhatcempiibges t he sequence SI SSYLA (SEQ I D NO 25), (b) CDRL2
conprises the sequence .GASSRAS ) c). CDRL3 ¢ rpses the
sequence RYS%—"anﬂ’(eéﬁ%oﬁlﬁwﬁ(f%ﬁt%@@qﬂ%g afédnglglglr 3%5‘%11? 4 Sr??éftﬁcggg; Fnity
mat urfed sraupantsisGDRM3 conpri ses the sequence SYTAKLT (SEQID N O 30) In a
still further, enmbogy ' L Py rj |

(2P TDRHRTE @&n\yris&%kﬂaﬁeé%k}e %w%g%@g% M@ 3430t siéLAARY D

conpri ses the 'sequence DVSTA
P NO: 25 d

»

(b) CDRL2 comprising the sequence SASFLYS (SEQ ID NO: 26) or GASSRAS (SEQ ID
NO:; 27), and
20 (©) CDRL3 comprising the sequence SYTTPPT (SEQ ID NO: 28) or RYSQPIT (SEQ ID
NO: 29).
In another embodiment,
(a) CDRL1 comprises the sequence DVSTAVA (SEQ ID NO: 24),
(b) CDRL2 comprises the sequence SASFLYS (SEQ ID NO: 26), and
25 (c) CDRL3 comprises the sequence SYTTPPT (SEQ ID NO: 28).
In yet another embodiment,
(a) CDRLI1 comprises the sequence SISSYLA (SEQ ID NO: 25),
(b) CDRIL2 comprises the sequence GASSRAS (SEQ ID NO 27), and
(c) CDRL3 comprises the sequence RYSQPIT (SEQ ID NO: 29).
30 In a further embodiment, in the affinity matured variant CDRL3 comprises the sequence
SYTAKLT (SEQ ID NO: 30).
In a still further embodiment, in the affinity matured variant
(a) CDRL1 comprises the sequence DVSTAVA (SEQ ID NO: 24), and
(b) CDRIL2 comprises the sequence SASFLY'S (SEQ ID NO: 26, and CDRL3 may comprise
35  the sequence YYIYPAT (SEQ ID NO: 31), or a functional fragment thereof.
In yet another embodiment, in the affinity matured variant
(a) CDRLI1 comprises the sequence DVSTAVA (SEQ ID NO: 24), and
(b) CDRL2 comprises the sequence SASFLYS (SEQ ID NO: 26), and CDRL3 may
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(b) CDRL2 conprises the sequence SASFLYS (SEQ I D NO 26, and CDRL3 may
conpri se the sequence YYI YPAT (SEQ I D NO 31), or a functional fragnent

t her eof IwoOyeto/@smwbher enbodi nent, in the affinity matuPea/vsasnivanis2 a)
CDRLI conprises the sequence DVSTAVA (SEQ ID NO 24), and (b) CDRL2
conprises the sequence SASFLYS (SEQ ID NO 26), and CDRL3 mayconpri se the
sequencecdﬂWhJseﬁlﬁE@IBQDMT (82) nbvoam)addi ti onal enbodi ment, in the

affinity mat r| se t he sequence Vi SSSLA (SEQ I D

NO 33), and @ﬁﬁ% C@Bﬁ&fﬁ%%é‘é&f#@ REETEASFLYS (SEQ ID NO 34). In

anot her enboddamsnt(;DRm comerisaf the suqtqncerfﬁIISGfBIe”d(S\E@rH)a'{‘Q 3@DRII3 conprises the

sequence SYTPRST (&E\gblcg) g,g E@geﬂ QL adMRLt 'sﬁ’(ﬂ?ﬁ fyragnent thereof. In yet
the af m‘t1 \; PI (a) i

anot her enbodi mat ure varran ~ CDRLI conprises the
sequehce DVSTIAW@ﬂQGSE@quDmOn tmfﬁnlamt%mvaMDBbmmpg% thelequeisquence

SASFLYS ( SEQ 415N (88 1D k0: ) foh'k hAQIonRHRQAIBRL,r I N the affinity matured
variant CDRL3 conprises the sequence QYYSTTTT (SEQ ID NGO 76), or a

functi onal frlﬁdﬁ‘élﬁ?th"crﬁ@‘?@ﬂ?em I‘rhth%lafg’[" PPt Rdr  enbodi ment, in the affinity
mat ured vari ant (e@) CDRIDIRLC @oiafrisSsaBe del@n&amUBIAGEA @)zsmm (ZE)E@dl D NO 24);

and (b) CDR2 conp ses sequence SASF Y 26). In a
di fferent enbodl ﬂ?ﬁom]ga}fsfslqﬁl?e§}ue%tsur§gé§5§ Q?ﬁ 3 conprises the
sequéhce QQS@&II@@Hﬁer(fSEQilmE)ltN@theW@n;ty optugd Wmu&@lﬁﬁdlcomprasgmmeqmeh@r eof. In an

addi ti onal er@@gﬁ K%fgra ntct¥on @rﬁ’th‘é%f ant (a) CDRLlI conprises
t he sequence VSTAVA S Q | D ; 2 conprises the sequence
SASFLYS ( SEQ 'rBsNOurtpe pmbqdimnegh ot het ﬁ@ﬁﬁ%}r?ﬁe‘fffﬂam n the affinity matured
}/am ?nt CPRfLS cormfl tsﬁ@[jkll@c?r%ﬂ&ﬂﬁ&e@{:ﬁgﬂ%m%(@sﬁ@tmo7§%)h an@rf? ”
I T ML R AL S
a% (ij) C?RLZn@@mrmmOalhentseqmeﬁéxey M%Mlaﬁﬁmmmomases?tm ieﬁllldﬂcea further
enbodi nen npri ses e sequence
RYSVHTT (SEQ%@@g;@Eg?ﬂﬁzﬂ&eﬂ oﬁﬁng én'enlrh gr eof. In a still
further enbodiperditions empuslinadnf, lmmayfﬁmmmnt@divamant (a) CDRLI conprises the

sequence Sl SSYLA NgaSEQ BRI 0 1)ses R L{ep&em&mﬁ@ﬁm%m)hgdsequence
GASSRAS (SEQ I D 27) In a eren% enbodi nent |nthe affinity matured

vari ant CDRL3 conp ?lse§DB‘ﬁ%C%‘@ﬁﬁ%°'ﬁkféeW§lﬁl§lAfF¥‘é%@E N®'80), or a

functe onal friagmeemt cht@m@ed in the affinity matured variant CDRL3 comprises the sequence
RFSQHIT (SEQ ID NO:78), or a functional fragment thereof.
In yet another embodiment, in the affinity matured variant
(a) CDRL1 comprises the sequence RIKRYLA (SEQ ID NO: 89); and
(b) CDRIL2 comprises the sequence GASSRAS (SEQ ID NO: 27).
25 In a further embodiment, in the affinity matured variant CDRL3 comprises the sequence
RYSWHTT (SEQ ID NO:79), or a functional fragment thereof.
In a still further embodiment, in the affinity matured variant
(a) CDRL1 comprises the sequence SISSYLA (SEQ ID NO: 25); and
(b) CDRL2 comprises the sequence GASSRAS (SEQ ID NO: 27).
30 In a different embodiment, in the affinity matured variant CDRL3 comprises the sequence
RYSLPIT (SEQ ID NO:80), or a functional fragment thereof.
In yet another embodiment, in the affinity matured variant
(a) CDRL1 comprises the sequence SISSYLA (SEQ ID NO: 25); and
(b) CDRIL.2 comprises the sequence GASSRAS (SEQ ID NO: 27).
35 In further embodiments, the antibody comprises a heavy chain variable domain comprising
CDRH1, CDRH2, and CDRH3 regions, wherein at least one of the CDRH1, CDRH2, and CDRH3
regions is selected from the group consisting of:

(a) CDRH1 comprising a sequence selected from the group consisting of GFTFTDYDIS
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In yet another enbodinment, in the affinity matured variant (a) CDRLI

conpri ses the sequence SISSYLA (SEQ ID NO 25); and (b) CDRL2 conprises the
sequence VEAIBRABS{BEQ | D NO. 27). In further enbodi nent CTiUsSR0OEI4DOAY
conprises a heavy chain variable domain conprising CORH , CDRH2, and CDRH3
regi ons, wherein at |east one of the CORH , CDRH2, and CDRH3 regions is

el oot od from the o o cons oty o o GETETOVD S SEG | D NG 355 GrSF DYDI S
sel ecte ro

(50 1 b (T O RHEARAN BN B | crsrpovRl S (SEQ 1D NO 82): and
GFTFYDYDI S ( SBR | BCINKDL2 @Bprisifidy se@BE&dzele@mfromsthﬂgo@ ®eaqiencie sel ected from
the grou DSVKG ( SEQ
ID NO 385138 PR AL IR IO Q‘?@@E@“‘%@&%&%Mﬁ (SEQ I D NO
90), REW@VFQE@Ql@N@”MPPSWEWﬂBQ\fR@ (BEO > NO. 44),

ESCATDYAREG{ SERVKR () 183 4MSEATVINDRVEGA R 1001 84)  YDGYAYYADSVKG
(SEQ I D YSYYADSVKG (S and: 'and (c) CDRH3

conpri si H@G%Tgééﬁ%}%@ (AR 3586 %V%éDS&’@)G <S§9d“5 BEYYSTSpCYYPW (SEQ | D
NO  87), YOG Ya Y asVKh@EQ DB, addney@dy.y ADE VG dSEQfIDde’JSB) albadi ment s,

the ant| body npr a heavy chain rising CDRH ,
and Clﬁﬁlél rée%ﬁﬁ%’ncsompvﬁ%n K se%uegcﬁc%wgﬂugs‘%& and CDRH3
regi @@15 ESYS¥PETKEI PW GEQIRN@RBOuUp consisting of: (a) CDRHI conprising a

sequence sel e&tae;gw{ugngf@m%%gmgge%p consisting of G-TFTDYDI S (SEQ I D NO 35),
GFSFIDYDI S (SEQ I'D 6), GFSFTSYMVS (SEQ ID NGO 8 1), and GFSFPSYFI S

(SEQ I D NO  glpystill {ugher EEnHE PPy camprEgiiitew Bl s¥trplg dppdmeIvESiEs oup

consi sti pgraf, cﬁiﬁiﬂ INGAESRYKGe £ SEQuileRiMNGEh &F e, CIRGY EMNADIMKEDRBER AR INO- 38) ,
PDAYTY Pg% g VKG SEQ 1D NO- 39), PDSYTTYYADSVKG (SEQ ID NO- 90),

YDGYTYYA RRIH19E °“YEGYTYYADSVKG ( SEQ | D NO 44), ESGATDYADSVKG
(SEQi$D NO 83()a) ar[d)MSG%ﬁWﬁ:E@Sl\éK@e(lcSE@edtdB NG thSkduyp camebtife)f GEDREBYDITPr i Si ng

a sequen , I 87), or a
Functi onbr% PAveent CTraraor S tbne re Sl e A IR dbon 1 &
di rect edGFWPéh’Féﬁr(SEQ@EIVQ)m)ch conprises CORH , CDRH2 and CDRH3 regions
wherein (a) CGORLI @aprds glsisuy‘a% %%8&%d@¥§TﬁeVﬁb&p$€les iky MO 24), (b) CDRL2
conpri ses the se uence SASFL (8 C?
DGYTYYA SVKG (SEQ ID NO: 37 ,PD YTYYADSVK (SEQ ID NO: 38), PDAYTY
20  PDCYTYYADSVKG (SEQ ID NO: 39), PDSYTTYYADSVKG (SEQ ID NO: 90),
YDGYTYYADSVKG (SEQ ID NO: 41), YEGYTYYADSVKG (SEQ ID NO: 44),
ESGATDYADSVKG (SEQ ID NO: 83), and VSGATVYADSVKG (SEQ ID NO: 84); and
(©) CDRH3 comprising a sequence YLYWSYV (SEQ ID NO: 40), or

EGYYYSTSIKYYPW (SEQ ID NO: 87),

25 or a functional fragment thereof.
In another embodiment, the invention is directed to an antibody which comprises CDRHI,
CDRH2 and CDRH3 regions wherein
(a) CDRLI1 comprises the sequence DVSTAVA (SEQ 1D NO: 24),
(b) CDRL2 comprises the sequence SASFLYS (SEQ ID NO: 26),
30 (©) CDRL3 comprises the sequence SYTTPPT (SEQ ID NO: 28), and
(d) CDRH1 comprises the sequence GFTFTDYDIS (SEQ ID NO: 35),
(e) CDRH2 comprises the sequence SDGYTYYADSVKG (SEQ ID NO: 37), and
(f) CDRH3 comprises the sequence YLYWSYV (SEQ ID NO: 40),
or a functional fragment thereof.
35 In yet another embodiment, the invention is directed to an antibody which comprises CDRH1,
CDRH2 and CDRH3 regions wherein
(a) CDRL1 comprises the sequence SISSYLA (SEQ ID NO: 25),
(b) CDRL2 comprises the sequence GASSRAS (SEQ ID NO: 27),
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(c) CDRL3 conprises the sequence SYTTPPT (SEQ ID NO 28), and (d) CDRH
conpri ses the sequence GFTFTDYDI S (SEQ ID NO 35), (e) CDRH2 conprises the
sequence SOGYIWEADBVKG (SEQ I D NO 37), and (f) CDRH3 c@®@cpriss@s/osiseo
sequence YLYWSYV (SEQ I D NO 40), or a functional fragnent thereof. In yet
anot her enbodi ment, the invention is directed to an anti body which

conpri ses CDR{) , @ﬁ@—& nek @j@l&d{al{ggyg ﬁITVé@ﬁggjﬂQ( CDRLlI conprises the
sequence Sl SSY, r@ ; “ 2) sequence GASSRAS

A (S ) r’r?rl ses the
(SEQ ID NO 2 ’86?@“&8%#16%@%%8@%%‘@?{% HRAPPPYSEQ 1 D NO 29),
(d) CDRH COI’T'(]:DI s%DMBc@@ﬁk@h@@e@EEiMSY@SE@(GBSM@@EQ) 37%),@hd CDRH2

conprises the equenees SDGYT ADSVKG d%lg) d (f) CDRH3
conpri ses the( equence VWAE%% BI%E%SL& Q hcti onal fragment
t herebf . | n aofafpicheral ﬁmb@ntkmtf the ant i body further conpri ses CDRH ,

CDRH2 and CDRES 89} QR aWher, ‘@He%nt(b% R ARIRII8REPRuS SAHENGS &gk DYD S
(SEQ I D NO. 36), (e) CDRH2 conpri ses the sequence PDCYTYY ADSVKG (SEQ | D NO

38), andW@f‘YmCDRHS conprises the sequence YLYWSYV (SEQ ID NO 40). In a
still further(derrbwbmntomptlhetra@tquheeiwmntfbmsegrmw(ﬁe@, CORH , CDRH2 and

COREE, gt s, herh ol RO, TP bRES DR, STRRGE RIS S S, 1P
and (16) CDRH3(fronpChRigSconipescs éguenoec YLYWSYV ((BRM ND: M 40) . I n an

ddit I BHL d
a0l onel iRl %, BB Vb ey AR 900, D O 20l

NO 35), re(g@PS‘QJMHQ conpp ses the sequence SDGYTYYADSVKG (SEQ I D NO 37), and

(f) CDRH3 co S@Mﬁc&?@%@%%eqﬁ&mlb§5@('S%'NQNO‘*@? I n anot her
enbodi nent, t e anti bod urther conprise and CDRH3 regi ons

wherein (d) CORH %&%CogegseﬁHeS%%%XPQYM%%%SE%W%N@%) (e)
CDRH25 conmpp  s@p t@m&maeﬁ@&ﬂ&%%@%@ﬁ@mmm)ﬂ) and (f) CDRH3

AR SN R LA NN OM B8t
regions wherein
(d) CDRH1 comprises the sequence GETFTDYDIS (SEQ ID NO: 35),
(e) CDRH2 comprises the sequence SDGYTYYADSVKG (SEQ ID NO: 37), and
20 ® CDRH3 comprises the sequence YLYWSYV (SEQ ID NO: 40).
In another embodiment, the antibody further comprises CDRH1, CDRH2 and CDRH3 regions

wherein
(d) CDRH1 comprises the sequence GFSFIDYDIS (SEQ ID NO: 36),
(e) CDRH2 comprises the sequence PDAYTYYADSVKG (SEQ ID NO: 42), and
25 ¢)) CDRH3 comprises the sequence YLYWSYV (SEQ ID NO: 40).
In yet another embodiment, the antibody further comprises CDRH1, CDRH2 and CDRH3
regions wherein
(d) CDRHI1 comprises the sequence GFSFIDYDIS (SEQ ID NO: 36),
(e) CDRH2 comprises the sequence PDSYTYYADSVKG (SEQ ID NO: 43), and
30 H) CDRH3 comprises the sequence YLYWSYV (SEQ ID NO: 40).
In a further embodiment, the antibody further comprises CDRH1, CDRH2 and CDRH3 regions
wherein
(d) CDRH1 comprises the sequence SFSGIDYDIS (SEQ ID NO: 91),
(e CDRHZ2 comprises the sequence YEGYTYYADSVKG (SEQ ID NO: 44), and
35 ® CDRH3 comprises the sequence YLYWSYV (SEQ ID NO: 40).
In another embodiment, the antibody binds essentially the same epitope of IL-17A and IL-17F as
a cross-reactive antibody selected from the group consisting of YW241.47, YW278.15, YW279.1, or an

affinity matured variant thereof, or a functional fragment of such antibody or such affinity matured
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(d) CDRH conprises the sequence GFSFIDYDI'S (SEQ ID NO 36), (e) CDRH2
conpri ses the sequence PDSYTYYADSVKG (SEQ DD NO 43), and (f) CDRH3

conpri seswohelmgesgwence YLYWSYV (SEQ I D NO 40) In a furtrer/usadwodssrent , t he
anti body further conprises CORH , CDRH2 and CDRH3 regi ons wherein (d) CDRH
conprises the sequence SFSA@DYDI S (SEQ ID NO 91), (e) CDRH2 conprises the
sequenceaYlhGYTYYADSVKG (SEQ ID NO. 44), and (f) CDRH3 conppses the sequence
YLYWBYV ( SEQIIIL\éI%t %né)lt}rleer cen)blo%hmentatrﬁo'[t? %{yﬁaﬁgﬂaﬁﬁﬁ}f’sfgg% ff%m thpé)rgl}f) cghs%ﬁg of

essentially Cross-reactive
ant i bodynstediecY®@74. 1ok YWe17§ﬂ@@|pY\8éﬁ&l55% YING2 B L5 VWORD, W27W?%C5f§ and\\p79 1,
or an afhinhd ys jﬂﬁ@ red variant thereof, or a functional fragrrent of such
anti body or suc finity maturedvari ant. In yet anot her enbod t he

affidity mat &W@@ﬂb@aﬁmh‘?ﬁmfiné the@pahofeepmpFisTPR HEeFrURfNLCaman ) s frra

ant i bodigs i1 YM2%8th kRoskBially Wekdi thiding, ot 27 8 fihbriodal éihehr GheredfS. 18C55A, YW
278. 15. 18C55S, a

odi, ment 1 body
conprises an ThhtY M%Wr‘?ﬁm%tn‘&? ?‘P“F%dé’tco%’imsas an antl%eﬁ%ngl?%\domadn tfl?_ttoglﬁs?%%
subst anti7alahyI1t 11e wsanwindinpaifingy affaf leni 4bpyt 161" ta 1§ UM cariadimationfr fagmenm thetchier eof
Inastill f Lllrt h%dltlgrﬂm}) %gd ?@%Bt’ thg E@T_n%[?ﬁ &099(91% aft ngaﬁc%ﬁpmgaaﬂtaht%ﬂblgﬂg?g
bi nds t of at |east

domai n t hat 1/F wwth a binding affinity
about0 1Glomgintlyt Wigds1o KM 7Agnd E-- fm@tma@ﬁmonweagw&m%@ﬁ%fd hetergdigir efddi t i onal

enbodi m%ﬂﬁaﬁoﬁahﬁdg'n{é}{t%éo@” concerns an anti body corrpri sing an anti gen-bi ndnyg
domain that bin to IL-1 7A and |L-17F both a l&’% .ngp.ogr:}r S‘Ed aIIthgm;di nmer
or a het er odithfrthgsemaodimen thedpyaption caigAERn R §pich piRdspofh ipppll-

enmbodi mens 1L-ter bnvieRhinesm Eeaeesrasu@norantighed yhewhi. Che bomidsnab ptimathennsfior | L- 1
'T'ﬁ/angzde}%!ﬂlﬁ}H% b%#gﬁfnglgga@n?) or %esus ({rr)E‘ey In anotha Jm"l'l)nc?lfnelg qﬁ% tlf;o%? %Qsttot her gOf

or “exanple
monkey. Huma@Nol7aeh andwhidebklivertop-htiha mmateﬂbd%/ﬁlbnﬁ@ei@t htmalf@dqni_fg YFWFF and
optional |y éanp?)ykjpunan primate IL-1 7A/F but does not bind a rodent, e.g.
rat or noUSe 1 7AF. In a still further enbodi nent, the antlbody is
capabl e of r deugilfurtheesmbherimeat the ptivedyancapsiq of idatRs dPmBFlinAlMIMG & el at ed

di sease. lnﬂ'ﬂgna@dg}t,brbgglhgesm}gtfedgllg@sd nventi on can be nonocl onal, and can be
chimeric, humani zed or The anti b? A a%r’ge IS of the |(§1 qlntl on
Oﬁ% f ¢ C

i ncl ude, wit HE&EP PC}‘r‘?Stoé‘th H’I’fe““ﬁ‘éﬁan beggnoc AGCRS DY s ey
di abndi es; | 'T‘T\ea’ftlbad”ytﬁa@ﬁmtsaﬁ thesivrgoa irchelé, Ivithnt libodipn.fob, EF@UJ Fé@’)z, almfv

mul ti SDefCI flcns dp q;ngasf a;‘n Od,csdSlg%gggagl%?mgxlole&g%{j%ahﬁmsﬁe&ﬁ gadhbdigr ent

aspect, |nve on’ co I Specific anti y conprising a first
antigen fbtmdlfmgasmli()éyfrmmntbl nds to IL 1 7A and a second antigen binding

site that bingds dltffgrcﬁtlaspl:cﬂtﬁoz 1n‘6@1ﬁ5@éoﬂce§ns Ja)ns%&fﬁc ahtibdly &mphg@gh tkindiilg site
conpris ebsmd?ngfsitg t?lztit bm%?%%L % 72 Iarrlld avs%ggng gr!tlegendlgr%r!grlltg t%%mds to Ig 17F, wherein
25 4] the first antigen binding site comprises a first heavy chain variable domain comprising
CDRH1, CDRH2, and CDRH3 regions, wherein at least one of the CDRH1, CDRH2 and CDRH3
regions is selected from the group consiting of
(a) CDRH1 comprising the sequence TSYEIS (SEQ ID NO: 45),
(b) CDRH?2 comprising the sequence WVGSIYLWGG (SEQ ID NO: 46), and
30 (c) CDRH3 comprising the sequence ARFGQRYA (SEQ ID NO: 47), and
2) the second antigen binding site comprises a second heavy chain variable domain
comprising CDRH1, CDRH2, and CDRH3 regions, wherein at least one of the CDRH1, CDRH2 and
CDRH3 regions is selected from the group consiting of
(a) CDRH1 comprising the sequence TSPYIS (SEQ ID NO: 48),
35 (b) CDRH2 comprising the sequence WVASIFYYSG (SEQ ID NO: 49), and
() CDRH3 comprising the sequence ARGGYGYNQWFYSIYQSY (SEQ ID NO: 50),

or an affinity matured variant thereof, or a functional fragment of the antibody or affinity

matured variant.



CDRH , CDRH2, and CDRH3 regions, wherein at |east one of the CDRH , CDRH2
and CDRH3 regions is selected fromthe group consitng of (a) CDRH

conpri si yorzhw/eegoaence TSYEIS (SEQ I D NO 45), (b) CDRPRTAS2II0SI4REG t he
sequence W/GSI YLWGG (SEQ ID NO 46), and (c) CDRH3 conprising the seqguence
ARFGORYA (SEQ ID NO 47), and (2) the second antigen binding site conprises
a second heauy ogdvaibbdimadt] tadbigedinaiibodg oomrisss CIIRFODRPIRH2,GRRERR Ha regi oGDRH3
regi ons, wherein at |east one of the CORH , CDRH2 and CDRH3 regions is

sel ect ed"¥¥¥M t he group consiting of (a) CDRH conprising the sequence
TSPYI S ( SEQ I(DlNﬂ’,teﬁ%éntlgérﬁjm@@m conprising the sequence WASI FYYSG ( SEQ

BD NO 49), ang) ( CkrfRRtEmGRURLL Sk RS ERUEBXARISYCYNQIFYSI YOSY (SEQ 1D

NGO 50), affinity matured variant thereof functional fragnent

of the antibdby oCPRHRIcAMPFeyihE i‘fﬂ‘éfﬁce\/\é{?’péﬁ‘iLW(FlG dﬁ%Q B?rHQd?M? t he
bi speci fic anty bodyrepnphpsesnhEiidhee CORIMR Y 23EQADRE 4rpgidons, wherein (1)

inthe first antigen bindin CDRI Il conprises the sequence TSYElI S
(SEQ I D NO 458y %} %Bﬁé??% g‘%‘?ﬁ%"u‘@&é“%he sequence W/GSI YLWGG (gEQ | D NO 46),
and (c) CDRI—Ba)commDmﬂsomhﬁesteqmmaWRWHJREQLDSW&D NO 47), and (2) in
e second An) IeRURAd B8l dewd Bk P GATRILRER Khesgauence ToPY S

(SEQ I D NO 4 es the sequence ASI FYYSG | D NO 49),
and {&) CDRHIckonSIREBsomprscsibeirawroes &EF@?%‘WWV?JWSF@E@ D 50), or

an affinity r@%#£fﬁﬁity‘4§éidr@d“am£ﬂ?ﬁfe@@ﬁ or a%nc@orfallﬁ'é'g;deﬁl”b@{he faﬁtﬁgdgﬂﬂﬁffﬂfty t he
antibody or affinity matured variant |In another enbodi nent, the bispecific

ant i bodyM§'fed e iconpri ses a |ight chain vanabl e donain conprising CDRLI,
CDRL2, and CORdtHee@htdBSneniMhe bigpedifiatntibedStrtien@nofises h @gCEl varifiDRIoAainand

CDRL3 regi ons i I f e group co |st|n I risin
the seq u‘g’ﬁ’é’g @éﬁlAngE%aP%eﬁﬁgﬁlgm( %?ere&)%L e B%rt?es(fﬂn%f e se&%ggge )
GASSRAS (1383 deBoNG 2Mefted g the glouOBREISingofrpr i si ng t he sequence YYSSPLT
(Resi dues 91- g)|7 of, D%@QC&QP gﬂtg%@sequ%ceggsﬁik'(% o ABtamed variant thereof,

a

or a function fra ment o he antib or afrinit matured variant In yet
anot her enbodb)msntCD&Lﬁ CPYHEFISMgg‘WtSB%‘ﬁ‘&Fﬁ"A\%M%bﬁE@@ i2h)- 814 t he bi specific

anti body or ag af fdpRiBYomBstHz e sV@Eia My sther @efidueos] wa‘magtmmatmf r agment
of the antibody or the affi n|t§/herco ured var ises the

sequence S| SSQVE‘Aaff@E’@‘ﬁ“Eﬁe ora functlona far‘agmel(lt o)f the anti ody or atfinity

20  matured variant.
In yet another embodiment, in the light chain variable domain of the bispecific antibody or an
affinity matured variant thereof, or a functional fragment of the antibody or the affinity matured variant
(a) CDRL1 comprises the sequence SISSYLA (SEQ ID NO: 25),
(b) CDRL2 comprises the sequence GASSRAS (SEQ ID NO: 27), and
25 (©) CDRL3 comprises the sequence YYSSPLT (Residues 91-97 of SEQ ID NO: 21).
In a further embodiment, the bispecific antibody, or functional fragment thereof, binds to IL-17A
and IL-17F with substantially the same binding affinity.
In a still further embodiment, the bispecific antibody, or functional fragment thereof, binds to IL-
17A and IL-17F with a binding affinity of at least about 10" to 10™"" M.
30 In an additional embodiment, the bispecific antibody, or functional fragment thereof, binds to IL-
17A and IL-17F both as a monomer and a homodimer or a heterodimer.
In yet another embodiment, the bispecific antibody, or functional fragment thereof, binds both
human and non-human primate IL.-17A/F, wherein the non-human primate may, for example, be a
Cynomolgus (Cyno) or Rhesus monkey. In another embodiment, the antibody binds to human IL-17A/F
35 and optionally a non-human primate IL-17A/F but does not bind a rodent, e.g. rat or mouse, IL-17A/F.
In a different embodiment, the bispecific antibody, or functional fragment thereof, is capable of
reducing demyelination in an inflammatory or immune related disease.

Just as before, the bispecific antibody can also be monoclonal, chimeric, humanized or human,
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(b) CDRL2 conprises the sequence GASSRAS (SEQ I D NO 27), and (c) CDRL3
conpri ses the sequence YYSSPLT (Residues 91-97 of SEQ ID NO 21) In a
further ewbadiomesop t he bi specific antibody, or functi omraill/USe@gmesaLo

t hereof, binds to IL-1 7A and IL- 17F with substantially the sanme binding
affinity In a still further enbodi nent, the bispecific antibody, or

functi onald t}ﬁeraaglﬁmmragrmfsmfude b&iltlhdﬁ hinoatioh, Fatl, FAb' Atjab"}, bnd HyAFaginkiitd) dabd@lieﬂ,di ng
affinity,.of at. |east men
the. bi spir oo RlsaB et Podt red Buky ond g blple o AR B0 SRR,
and | L- friamehot h as a rmnorrer and a honodi ner or a heterodi ner In yet

anot her enbo dl'n q%m"eren{ :Qﬁecp b ri)rﬁlgﬂt;oh Corithd HQG! YoactRE at(d*”‘s%f:dx% 1b(;dfe§-%m3 nt
t hereof , binds both human and non- human prinate - , Wherein the

non- h%rrabﬁriwaib?fé?tdé%ﬁw whigly m@kléﬁ?jP‘égw%@nawe%BﬂWga%n eEhefyye Brl/Redss nonkey
I'n anoL h&fio efraa&dllmmaboﬁmoadaabdaoﬁytoabmfxs SI@aMUﬁntddbo&IBNrEb@mdlﬂpti onal | y
a non-nu n pl’l

IL-1 7A/F bu es not bi r od e g rat or nouse,
IL-1 7A/ FPOPRD 8ra(§f"ft r“é?‘houtel%gafrﬁgﬁf%sﬁ?{lgs {ST 7&}’ (ﬁ?“frbody, or functional
fragnent t herleaffyrthesaspap b lirgerofon canderoy qrrg;s-cbeaftye et speificranalypdien sl harrimaltoge y - or

| mune rs%&%ﬁ “%cﬁ%m 2 hHRd czg%&gggﬁﬁ 1508 o gaaﬁ%y tahs:lﬁsgaalggg% £AIuAlos0o be

nonocl ona huna unan, an e‘anti b ment s
i ncl d@le, 1watbﬁél!|tlolqr ﬁ‘ioﬂl%tfﬂ ©rabouty, or pagyt 1: 1F3(aé"d“)12 or bt Fxlxtor%balg nergbout

di abodi es (] dBgar, #iki ROodiFesnds3hg e ahahadart i body nol ecul es, and
mul ti specific antibodies formed from anti bod fra% nts In @gl fferent

aspect, the iR¢aht RERT ePRTEPHEY LIS IEY CIOFVEH 1 ’§Iﬁ?§‘(§‘f3f“i’t fitf bodi es as
her enabow@elms‘&rdeheshd Mﬂiltmlhhlblﬂhblblbglceaﬁhbt@)ln@gILGBZIA ddinctirdn thafforinl.ofa. 7A m an
anti body. t ti.o of about 51
to about hei gjlm%r rm )baéltl?od?[ o) he?frodm%)er mf)laxira]go ofjégou%l‘llo(g P;[o a?ouTtI 18‘ outOSrl t%l?igollﬁl about
11198 abémraliputzllwwotelISLorhboml $tceabd81f30¢rah¢\1tlll_i01&fbﬁuth@rmdl rrer In a further
aspect, the Ilq\{i%?%ér gs%ec(t: Ql%cl n%[)l?@’%ﬁls Er?@tﬁ;tlﬂllﬁlc %QC@H@Q&% Jn‘:&hr%r&tlf th;@lélﬁs as
her emabove descri i bi t bi ol ogi cal function_of 7F in an
ant i bodyoftasrsp-reaqive ﬁtﬂlsé??c‘fflca*tni@%f’r @BWV fragmept gsdergipafipye desoptyed. or about 51to
about 1 5, Orln@@tchﬁ&he’k a%e@tQh@lﬂ%ﬁotﬂcoﬁsem@E r&&ﬁlblﬁanﬂ-holt &:Dc aRPuihng in&lelcﬁi’cxdabout 1
1 to about 1 2, where b‘L 1g§standsfor d gﬁgg;e pastlll
further ZHE)5ettcncqdne 4lighiehitih o EEHEATHE o Sé’g%l Craélﬁ%ot 7 e, FEpectfic

ant i bodi psciadohekenuova: kesel cdad cukahiotdhoripriirdpétic, iaclidind, g exealplef Gnssé on  of
IL-1 7A 1 0 f a heterodiner in an antibody to

het er odi ﬁaer?smrrrélv% ZCIiq(%)lcgﬁso dgbgfl?f&io 1 to about 1 10, or about 5 1 to about
1 5, or aboutTH idvettondiythat cofceBs a pharmbsguical Lompqsision PRIUAISINE Beroggrreagisof 1 1 to
about 1 glsﬂeglﬁgglgltb or %fgg&lfragﬂlgﬁ ad %Y@rﬁ%&x@@es@%@%{d@lﬁn)@iﬂe waph @iaﬁﬁtacéliﬁ@il@" c
acid nol ecul e encoding a I'ight chain of a cross-reactive or bispecific

ant i bodya%?Pt%’Fﬂ¢‘ﬁ@@V fragnent as heremabove described In yet another
aspeet, the iRveHLidnOMe COALIEH &Hicdnsla@EHHD fdr @RtreOSit oLl 1hﬂe®rfmipj‘r§¥ &nmgnum: nucl ei c

acid nol ecul e encodi n ht . chain of .a cross-reacti cific
ant i body™ Eafedélﬁfﬁsﬁﬁo&?r‘? P%ﬁiﬁé'ﬂfter% HPUNBYET SOFESL PEH AL ef#d' tweﬁrgg %QF e1T%°Can be
eukar yot iegctE orp:nspkcaiﬁqmtxbo@ly of theprexdntrigyentfonyor @ Xawtpinel, fra@hen éseoh dire tnemm@\ﬁar y
(CHO) Celubjecta}nrec}er%l)p 8 Ihurggll ]:Jaﬁent

The inflammatory or immune related condition may, for example, be selected from the group

17A

30  consisting of systemic lupus erythematosis, rheumatoid arthritis, juvenile chronic arthritis,
spondyloarthropathies, systemic sclerosis (scieroderma), idiopathic inflammatory myopathies
(dermatomyositis, polymyositis), Sjogren's syndrome, systemic vasculitis, sarcoidosis, autoimmune
hemolytic anemia (immune pancytopenia, paroxysmal nocturnal hemoglobinuria), autoimmune
thrombocytopenia (idiopathic thrombocytopenic purpura, immune-mediated thrombocytopenia),

35  thyroiditis (Grave's disease, Hashimoto's thyroiditis, juvenile lymphocytic thyroiditis, atrophic
thyroiditis), diabetes mellitus, immune-mediated renal disease (glomerulonephritis, tubulointerstitial
nephritis), demyelinating diseases of the central and peripheral nervous systems such as multiple

sclerosis, idiopathic demyelinating polyneuropathy or Guillain-Barre syndrome, and chronic
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The invention further concerns a pharnmaceutical conposition conprising a
cross-reactive or bispecific antibody or antibody fragnment as herenmabove
descri bedwDrrosdnzs40bur e Wi t h a pharnaceuti cal | y accept ablPeTaxseéopiossaRo | n
addition, the invention concerns a nethod for the treatnment of an

i nflammatory or imune rel ated di sease conprising admnistering to a
manmal i arhfﬁﬂﬁja@@tdein[v\e mae@ pagnRfop@EY, hitRtoBilRY Alscadds schGE PERH RO BEPLME (Rpatitis

bISpeCIf a resent. i nvention, or a functional fr nt
Chereot B trdhart Aot esRe F T oraiab g Pevie (A HAHBRE. i A

i Rf I arrrratcmﬂysmgranuimmtmls heph@tseohd cderckirtg) chvlangiiis, infladmaexabplcbdische (B8).ect ﬁd from
t egrou C T C 1S.Un sCa -SEI1S a’ acart I’ItIS
juvenllepncﬁ1 gkggggghgftﬁ%§%ﬁgﬁgék%§§%tEr%&ggﬂgégﬁ&shgteﬁ#gggg%gf05|s

( scl ef odévipmung ofj impatchinedidtediskiadirerseriyeluding helidyd &én digesematythaporipitifogme and

pol ynyosichits) dermht@dp6dHasts, SNAEE @Bscs S¢R gwh&ava%@e lhibitisS atopi@ HGRLHRSHSS
aut oi mune henp] ytic anem a (i mrune, panc eni a, paroxysnal nocturnal

henogl omefFSF‘éﬂ“V’%ﬂtdd‘Ff?ﬁﬁﬁnWWP]G%S’éW?ﬁﬁg"ﬁf’ ng jugh Eﬁf&i“f‘ﬂp ili¢ pReyReityt openi ¢
pur pur a, 1d1(l$ﬁmn:@u]iﬂbddtr@1ﬁ&dsﬁ Ji’tfd@@‘fhmijls'ﬁtﬁ'pﬁﬁﬂe&)ﬂomﬁﬁyin@plditettlbﬁaséﬁa&‘dﬂls&isﬁl sease,

Fﬁ;?grglt (f)l §L3d1ng raR Beé?(: é%n drgrle ialt?grlssus%o%%se ﬁ%ft ctc J] Qéf[lscéa)én 1%' lucgngsw f:cl’lsegses such

(gIoﬁéruhoﬁéﬁﬁﬂﬂfmﬁmwvaEMmmLQHSK]DH@HEmsphﬁwmlQ%$Mdemyebmaﬁmgidﬁxeases of

t he cent5ghmapqﬁgg&kQﬂgﬁgkmpg&%gg§ systens such as nultiple sclerosis,
i di opat hi ¢ demyel nmat ng B | yneuropathy or Cuillam Barre syndrone, and

chroni ci nf | antetrstyTde ot s RN G pERRE relpehditcatsiif ssryd @nsdases such
as i nf echio@plonfieR@bE hbdnatdi@Rakilis (R\) AuflaBimalery taweFuiRRd (18D el H@Ra hepat ot ropi ¢
Vi ruses), autgﬁﬁnﬂﬂg chronic active hepatitis, mar iliary C|rrh05|s

gr anul onat ous P& Fat PERE 2Perdhd RYCBY BSPHEE Ao A eg‘% {jeRuaq e caRRER8TY bowel

di sease ¢dBBer; (braddbalttinnty: ashei@EraindVe acahpdsitisn Ernplney csmﬂn@gasmss reactive or

gl ut en- S% SI t éﬁlbggly O%Eihoe (’r;‘esm v lil\égnt:glped%vl th%lcgrggﬁg Wdl%l% th%pgn Qla

i mune- med seases 1 nc I Seases, {h ema

mul tifor n@taarwdmélomsahqt thd epmipsitipn @f,maﬁswm besised forrdatiregin enf@mta%é alsmmwnas
asthma, all@rdGerhinitis, atopic dermatitis, food hypersensitivity and
urticaria, iImmunologic diseases of the |ung such as eosi nophi |l i c_ pneunoni a,
i di opat hic puFWﬁWﬁWymﬁPHngwgmﬁﬁH”ﬁ?ﬁ@P@@W§®FPVVP9“ﬁﬁ€BﬁﬁWPPf%mah“mwm

t rangpl apdrateltRNmas S04 iffl Sthathrs &as @smifectisel aga@r aft rej ecti on and
graft-versus-host-di sease Infectious diseases including viral diseases such
as AIDS (HV infection), hepatitis A, B, C, D, and E, herpes, etc ,
bacteriaﬁgkﬂ@gmﬁﬂmuuﬁgﬁﬂﬂgn&;g nfections, protozoal infections and parasitic
infections In Ereferred enbodi nment, the inflammatory or i mune rel ated

di sease is sef&ci 8@ p 8RR ssrisers (RRME BPil hef agrtyeestifrge Birepndk1 i FPNA. (RA)

i nflammat ory poiekhods 8Rasso atiBRuabd sBOtb N 1)led&d Sbikie bilhd h@lcnasPSEY, the
i nvention concer ns. ?g rtlcle of manufacture, conprising (a) a container,
(b) &1 abeNodrhe e ¢ht'ai ner, and (c) a conposition of matter conprising a
Cr 0ss- reactiVEKDBﬂbmspemﬂ&mddm@mmkMEﬂyHDmOBhﬁhp@@&eﬂmaknmemmnbn7Fdﬁmﬁained

W th the cont wELE L8 G !ﬁ?ﬂsrﬂ:@r ez\@ dERN %‘ il co&]?gos%@feﬁc% of ?@&) the

conposition o nafoer can be us g anin Ianna or an T nmune
rel at ed #?¥easeowihe Figndenti on further concerns the use of an anti body

herein in thepprepalat iR Qlié:ﬁ;ncﬂt o@ﬁgit Q@aﬂ%@&uences of IL-17A/F cross-reactive antibodies YW
30 248.65, YW240.27, YW 241.47, YW 271.25, YW 278.15, YW 278.27, YW 278.57, YW 278.60, YW
279.1, and YW 280.3 (SEQ ID NOs: 5-14).
FIG. 5B shows the alignment of heavy chain sequences of IL-17A/F cross-reactive antibodies
YW 248.65, YW240.27, YW 241.47, YW 271.25, YW 278.15, YW 278.27, YW 278.57, YW 278.60,
YW 279.1, and YW 280.3 (SEQ I NOs: 51-60).
35 FIG. 5C shows the alignment of light chain sequences of I1.-17A/F cross-reactive antibodies YW
278.15.7, YW 278.15.8, YW 278.15.9, YW 279.1.20, YW 279.1.21, and YW 279.1.22 (SEQ ID Nos: 63-
68).
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for the treatnment of an inflamatory or an i mune rel ated di sease Bri ef

Description of the Drawings FIG 1 shows a nucleotide sequence (SEQ ID NO 1)
of a natiweemquewee hunman IL-1 7A cDNA FI G 2 shows t hePamrts2@oiogs4sgeguence
(SEQ ID NO 2) derived fromthe coding sequence of SEQ ID NO 1 shown mFIG 1
FI G 3 shows a nucl eoti de sequence (SEQ ID NO 3) of a native sequence human

IL-1 7F cDNA Fi st SheWe gh@ﬁn@me%lcga@&%%@fﬁﬁ% JPOSN%%é ve 9&{1};&;&/9& from
t he codi 9 e % gf SE shown in

al i gnrren{kg‘gé ﬁ%gﬂt %% 4 1n-5s L@ﬁé%%Wzﬁl 2, W?‘”dﬂés@dr‘@é@@lhﬁé (8§ Mbodi es
YW 248 6SNosNOB2AY 27, YW 241 47, YW 271 25, YW 278 15, YW278h27 Y\AV278 57,
YW 278 60, nd,YW 2 FI G 5B shows t he

al i gnment o:\/\flqg\% S%d alenall meﬁlg%éléht(cg?l Qieﬂueilce?ﬂ]i 12 %g(f EOSFEREVE G-I | bodi es
YW 248 65/ WYIAZA05 BYID NGV 404 14 2OV BT A 25 anYIN L TB 1558 (Y B7802AE), YW 278 57,

YW 278 6034427 9srdy 1208, 2RO SEQshoNTR P10 EbG SERIOME Al

al i gnnment of |ight chain sequences r 0oss-reactive a
278 15 75CHReosAege YW 278 15 9, YW 279 1 20, YW279 1 21, and YW279 1

22 (SEQ | DNosFﬁsnﬁ&»slﬁ{e@hé&eﬁmWﬁhtemcﬁdmg &Eoﬁt mWJOSQDSQaReé% nces of
| L-17A/ F %ptlbod es YW 278 15 8, YW2/8715 9,
YW 279 1%%3\% (;19 lmat‘ifeé‘zﬁ“e%‘ﬁéj“{%ﬁgr%éf‘ GHQMNGEPB, 6 shows
t he dli gRves.162 (SEQ}EIN@ teat, rvvs:gquem@esfs GEQID-NG. B4, Fwerosss rseaqbine oant | body

(5 N 19). W78 PTG PERY %3%’8”339%%“@5@8”%*?32%%%%18 o

CDRLI , CPRLSDRInbeqpmiesars bepgentes YAl &80 6 8CP5Ala@! YWD We1 SCIiES lalvé gya paefat of t he
heavy chaim ceeosenges 19fig! L-17A F cross-reactive anti body YW278 15 (SEQ I D
NO 92) an(%l |Cts af fini ured variants, YW78 15 18 (SEQ ID NO 93), YW78
15 2 (SEQ | D N&sg4) and?%\zl?ﬂav theresultpgiie Bldmmre EpnworsSE)perforvied gith reg affSEQ | D NO
92), 1YV +#8tuldd I]1-8@5/5 ArobsSftil ANGLUE). Andhe XM§13§ afk&téﬁ@n&@%@&%@ 73%9%[93
CDRLI , 2 CDRL3 sequenc e xe e an

15 18C55 ab@trﬁceomsbgl %’Ig‘ﬂh el @9 gb affé‘“ﬁ?‘t% GABRgOgB&Rdw t he
resul ts ©¥D))akeh®inAe de st cohamoRShayingies 46miti@do mtdnfbidabreadfiti7ai EyL-maur ed

A/ he b nltles o, r.econbi nant
uran | LAy RERE L A A T Sl S Rb L i S f hG0RC )

17F and Brbyign ( CI_U\@)EFN‘PWMTS%‘?@%HC@M Kd (M) are shown mthe last colum B

The bgndi ng afbi @kHolV@ﬁle?é@ulfs%@@@@l&%ﬂetlmﬁmﬂa}l &erf@m?e’&‘\xgtﬁmd-ﬁn]thcz inity
r econbi nant)&}rj]ﬁrrﬁ}gl L-17F (rhlL-17F), cyno 7/F, cyno - G 8B), and

human | LM%Y ](:)Frﬁfs“rBar‘f“YeI@ﬂ“YQ%ej “h‘i’oé‘pé‘ﬁﬁv\ﬁ? \IIVM27t8Hé 1[; a@te bé@lnﬂ inities to

recombinant human IL-17A (rhIL-17A) , recombinant human IL-17F (rhIL-17F), cyno IL-17F and
human IL-17A/F in solution (Kd (M)) are shown in the last column.
FIG. 10 shows the results of the BIAcore immunoassay performed with three affinity matured IL-
25 17AJF cross-reactive antibodies. The binding affinities to rhesus IL-17A are shown in the last column.
FIG. 11 shows the alignment of the light chain variable region sequences of IL-17A specific
antibody YW264.21 (SEQ ID NO: 20) and IL-17F specific antibody YW265.01 (SEQ ID NO: 21).
FIG. 12 shows the alignment of the heavy chain variable region sequences of IL-17A specific
antibody YW264.21 (SEQ ID NO: 22) and IL-17F specific antibody YW265.01 (SEQ ID NO: 23).
30 FIGs. 13A and 13B show the IC50 and IC90 data for several IL-17A/F cross-reactive antibodies,
as well as the antibody molar ratios needed to inhibit the activity of the target IL-17A/F polypeptides.
FIG. 14 shows IL-17A and IL-17F binding affinity data for an IL-17A/F bispecific antibody in
comparison with anti-IL-17A antibody YW264.1 and anti-IL-17F antibody YW265.01.
FIG. 15 shows another alignment of the light chain variable region sequences (SEQ ID NOS 61
35 and 20-21) of IL-17A/F bispecific antibodies, including antibody YW264.03 (SEQ ID NO: 61).
FIG. 16 shows another alignment of the heavy chain variable region sequences (SEQ ID NOS 62
and 22-23) of IL-17A/F bispecific antibodies, including YW264.03 (SEQ ID NO: 62).
FIG. 17 shows the Fab bound to an IL-17F dimer.
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FIG 9 shows the results of the Bl Acore i mmunoassay perforned with two
further affinity matured IL-1 7A/F cross-reactive anti bodies, in conparison
to YW278 Wb 20B/0E®obi ndi ng affinities to reconbi nant humam/uskeod/nE5420
(rhlL-17A) , reconbi nant human IL- 17F (rhlL-17F), cyno |IL-17F and human
IL- 17A/F in solution (Kd (M) are shown in the last colum FIG 10 shows
the resul ts ofid hesBlAeRERLITHIAAISSIRNL AGF fiigked With three affinity
matured IL- 17A/F cross-reactive anti bodies The binding affinities to
rhesus IL-1 7A are shown in the last colum FIG 11 shows the alignnent of

t he | i ghDeciilad Desvdpticablf ehele@ntén Sequences of I L-1 7A specific antibody
YW264 2 1 (SER AR 20) and IL- 17F specific antibody YW265 0 1 (SEQ ID NO
21) FIG 12 shows the al i gnnment of the heavy chain variabl e regi on sequences
of 1L31 7A spHelefsiotherviteidoiapy. abW@ B of2rt]nofBBE ah@othD sd@iyifia recnihdlegly u#de lepaci f i c
anti body am%e&toka\(c%%éagnggo%%nlg llr%rsgogé\b)atﬂgseg)?’&llﬁlﬁ%‘é’ﬁh%%%lﬁgls and 1 C90
data foi several |L-1 cross-reactive antibodies, as wel

ant i body "YEHQP PFR{ns 0@ S?féf’e?j‘é?ﬂ tepsivwih ot hedgrsiped angapinggarg %nqdé!e@@tforl L-1

7A/ F pol ylpenptahd@sorﬁéa@:y Iefer &€ Wad thLmaJusZ@‘h @E\Qh béamitbAShRiN@dbngndhid-Rhdiy vdat a
for an ILOntedt etC|fgc antjgg in arls1 n with anti-IL-17A anti body
YW264 1 &h nént(ir-e‘frﬁ Y AU HPTY S RARPES atf gepeslyendgrond e ethelheal i gnnent
of tHe | tglmtiquedvad provaduieatidseribeé o reﬁare&ed]heaﬁ% gérSE(Qy Bl ﬁﬂﬁﬁstﬁocﬂan&ﬁdmﬂ@d;z 1) of
I L-17A/ F | body Y264 NO 61)
FIG 16 sﬁgf\*g%g%%{l%%ﬁl %éflé’r}gﬁ%é%%blow H tHOqfis %?%XVQP i Cblexamlp %Qﬁ”dqé(quences
( SEQ | D NaBegpolgpydpr szlzm%r)wtbcfdologwﬂdmrqbedom§p;emcfk| qtalaMOilebdm(é@nngt Adlahmhtwg
YV264 031\/(a§E¢dedDedNQn@12bk9)|ﬂo@ s'lp?mgh%@ Ltab&atgzgti”ré’s@@@ﬂ SEQng%FE Enly /K di merFl G

18 shows the epitope for Fab on di ner Descrlptlon of
the | nvePRPFGHAtF. PRBERF TP ﬂm%&%@ﬁ@?w welalefityied reaggnfs arcegerrsillsf art,

not at § onsarawiduoih A&brda@k @fth hinGached aemed @gﬁécdls‘ieﬁld/oh@'ia@ﬁe&rﬁfnﬁsd Jucpneadictio h ave
the art to which this

t he meani ngs ¢onmonl 0 hose o

i nventi on per%a?aﬁ‘s’e ueg%egrg Zé@ OIyp%’ééerrﬁOers a@8h@rﬁ’ﬂﬂ%%ﬁ8%§?@&ﬂ“‘?@éﬁl ngs
ar e def i sragenpeeasdicrrofrgponding ili-t 3A/B pdym@ptidederivee &dy natefecfuenteiyve apgkntdTe-

i ncl usi opy of pag&ept Oqgezalnr% kmgt@éfr&%&an@ om%&o&h%&d SESRER At mb/@uo Sorffstrued to

represent a Su Dtla ference over enera er s OOd in the
art The PEERibgifEe HHE Sﬁ%“@&‘@dlcnlE@Fa@wp%we@ﬁwﬂéf@@om@e@ niembi-rrcaies

genep@l | yunagbd or@&@@é’d&'&xﬂ@@f @Bﬂ)e&QWWF %L:}QM@@: gu%h @Qra@@lﬂi‘éﬁ(ﬁyxﬂaﬁr@duemce)
nmet hodol oa%% n the anpl e, the wdely

utilized" Tﬂgy Oﬁflgfngcvaﬂ?ﬁt h’&n%@tgh 61&6‘}“861]%?1‘??8 §‘EF’F)6‘8%IH%W§%YFP6?‘%% aflglicg] |
Mol ecul avarightoefi tigpoApéraibe lataanys ewhﬁkliﬁbnts?d’f dleeﬁi]eﬁtloﬂﬂhc( ﬂa9869s)eqL@ﬂdedL$pAﬂF ng Har bor

Lab Har b
: ral.vgi‘ \al.lt g;éd%phﬁtﬁﬁssdlsc%?édqleé%%pegmaullrlé Q- len%taleitlve enc ptng’ hglgg%q%rége;fél'l' erally

comerclally aval S an
carri ed lsuath smingecsst danseess wioth lrrthmsrfsmuwmﬁgd@& iStretchng stoff @dals sreah@¥ron bold

par aggt efo§talrl&1h&1%§m&ilhﬁ{ewﬁ§€ noted A 'native sequence IL-1 7A/F pol ypeptide"”
conprises a polﬁﬁygtlde aving the same ammp acid sequence as the

cor r espondi ng™ PAYREPYSS VB e 28 8¢4ve Ba ! #YDpelynsptifie s Giiats aheneioy below
sequencehaling atlidady dbop @Y RBRL ia€l@ SeqGehbe BoiySAlAL BEiIchgPMRatdlid@cOf -16aF be

produced oli))){)ept%g gegl?éngcg ar;tdlsglgscfi:{i gerelg yagtlfI ?"}A/lg polypeptide sequence lacking the signal peptide
as disclosed herein, or any other fragment of a full-length IT.-17A/F polypeptide sequence as disclosed
30 herein. Such IL-17A/F polypeptide variants include, for instance, I1.-17A/F polypeptides wherein one or
more amino acid residues are added, or deleted, at the- or C-terminus of the full-length native amino acid
sequence. Ordinarily, an IL-17A/F polypeptide variant will have at least about 80% amino acid sequence
identity, alternatively at least about 81% amino acid sequence identity, alternatively at least about 82%
amino acid sequence identity, alternatively at least about 83% amino acid sequence identity, alternatively
35 atleast about 84% amino acid sequence identity, alternatively at least about 85% amino acid sequence
identity, alternatively at least about 86% amino acid sequence identity, alternatively at least about 87%

amino acid sequence identity, alternatively at least about 88% amino acid sequence identity, alternatively

at least about 89% amino acid sequence identity, alternatively at least about 90% amino acid sequence
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means The term "native sequence |L-17A/F pol ypeptide" specifically
enconpasses naturally-occumg truncated or secreted forns of the specific
| L- 17A/ F wolzypapsiode (e g , an extracel lul ar domai n seqBEmMASP)09/055420
natural l y-occurring variant forns (e g, alternatively spliced forns) and
naturally-occurring allelic variants of the pol ypeptide In various

enmbodi ﬁEEHc&ltpfaltérﬁhﬂvélﬁM%Etla%ht91%%151@-&(11&@@&@@84%&@ dilemivERVaFcROASREPY; des
di scl osed herein are fr{ﬁtur pative sequence Igoly ept. |des

conpri si A"t AL FUITTERGER: ajtfﬁ'?ﬁ“vﬁg’ |aale§5éa%§t§é ESMUPGRH STHENCh NI BYRFRHYADhg
figures Stlaalsttabama4%hmmo Gﬂiﬂm&iﬂaﬂ’lécrmhlommmveb&k dast arot Bochnminedeidlsequedei N t he
figures ity a | Y, 1 enl?cg‘(gleslen tc 4§ IIE € 9

pol ypeptl Jgt%slzégé F i n}g%y&%%%@gg?y {?QC %S vin g ptlyeagtslinataﬁlguEl @é/@og% acid
sequehceanigepaid teguoppaifengtyf qbllelinatlwék’xgt llanhdvput\Pé%Sﬂew@nldeeqhtnce igmityFangol ypept i de
Sequencea@saiicscd 288 dhdiesor) inmm@fﬂzldl slequeﬂcweﬁmpw ayfaﬁ%!;tgﬁat@'é‘?édﬁéﬁ‘e@m' @ﬁhﬂ ng the

signal peptide as disclosed herei ot her fragnent | -1 ength
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The ALIGN-2 program should be compiled for use on a UNIX operating system, preferably digital UNIX

V4.0D. All sequence comparison parameters are set by the ALIGN-2 program and do not vary.

35 In situations where ALIGN-2 is employed for amino acid sequence comparisons, the % amino
acid sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence
B (which can alternatively be phrased as a given amino acid sequence A that has or comprises a certain %

amino acid sequence identity to, with, or against a given amino acid sequence B) is calculated as follows:
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per cent ageoablcanrsmoaci d resi dues m a candi dat e sequencePChaS2@mm534dent i cal

with the ammo acid residues in the specific IL- 17A/F pol ypepti de sequence,
after aligning the sequences and introducing gaps, if necessary, to achieve

t he maxi MMiREREERLLGEIVEneR X 6 8B hiirhder ofREhdHRld r&RINS! B8 Ed AMANM RSy vative
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i s cal cuflegraiedly Wb’rBIGWﬁim (b) thetstal fuenbbr detino aciKfeYdywa ef te polypsptidief nunber of

amo aci ghf8SFHUESunRC QY nce ment
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total nufSErPAPe Arifrst 388 Fninaesiddemuencridantity todhd amingeacidsprensk at' dlep aptirtacidher e

t he b@ngichudte anmR c&ﬁbﬁm&%ﬁﬂf&ﬂ s@yubifee chiae HRhrisbPPloRE bERYLH -0f thalm, aci d
sequence uence identi of Ato Bwll not equal the

% armo at CI%’ds e%ué”(ﬁcﬁeé)n mggr&@ﬂ?‘f’? SPASFoET {hs PRYPHR ‘ies%f“g‘ﬁ%% fically stated
ot herwi se, alHerc¥tamo aeid kdusegidengendyd@nbe dyfermakdiesngUisadqudgie @bhpaak@

o0 S B fIRRBLPREr] Ml IYRALAL Sl BLSSSHIBPALAG] ﬁﬁ%@%ﬁﬂs may

ALI GN-2 conputer progra ver sequen
al so be BBtcaTTeRPasOTIEREIY bj@dbeb’@W@WdW frorg hitigy /W e, HWJnIBLIAS@V’&r ctherpist er

program ¢pides &bMkheBatighal sVt Qique%ltﬂ @etﬁ&éy R, RE¥- g@@s%es%g%raq ;]'e%% )) Most of

t he WJ- BLAST-2 search pararret ers are set to the default val ues ose not

set to dEFANICE VhFreey! o thoss yarchpapsterrrescha et elues ingpdings or exainpls, t he
f ol | ow ngmaad-uasstanesll, aﬂ)eSth&Bbelllrrence@M@l’ @ Pndind laﬁtcbxﬁlﬁleﬂtyl%gth Wy gxuttlma%%h()l d

— i 0
o e R oS B Rew Rl Gun 75 e B usbes “of
mat chi ngnqtld@@ip@bﬂ\/l@mm acid residues between the ammp acid sequence of the
pol ypepti de qf g8t SRk ﬁ@ﬁf—]@ﬂA%Zﬁ?&ﬁb@&%c@ fol Gy gcﬁ'd sfeaﬁ)e%e comparisons, the %
amino acid sequence identity of a given amino acid sequence A to, with, or against a given amino acid
sequence B (which can alternatively be phrased as a given amino acid sequence A that has or comprises a
certain % amino acid sequence identity to, with, or against a given amino acid sequence B) is calculated
as follows: 100 times the fraction X/Y where X is the number of amino acid residues scored as identical
35 matches by the sequence alignment program NCBI-BLAST? in that program's alignment of A and B, and
where Y is the total number of amino acid residues in B. It will be appreciated that where the length of
amino acid sequence A is not equal to the length of amino acid sequence B, the % amino acid sequence

identity of A to B will not equal the % amino acid sequence identity of B to A.
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"Percent (%) nucleic acid sequence identity” with respect to IL-17A/F-encoding nucleic acid

sequences identified herein is defined as the percentage of nucleotides in a candidate sequence that are
identical with the nucleotides in the IL-17A/F nucleic acid sequence of interest, after aligning the
sequences and introducing gaps, if necessary, to achieve the maximum percent sequence identity.

35  Alignment for purposes of determining percent nucleic acid sequence identity can be achieved in various
ways that are within the skill in the art, for instance, using publicly available computer software such as
BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software. For purposes herein, however, %

nucleic acid sequence identity values are generated using the sequence comparison computer program
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Sout h Saffdherqepaisen nucgiciasid gyolepdgolimeress fiwi the seafsnomeaing wdashticdLdD4E The

ALI G\ 2 ﬁﬂﬁgﬁtﬁiﬂﬂeﬁ&b@lﬂé ﬁlucbﬁ: a@ﬁﬂ%‘léc@l@l off 1%re§i$seoef?@ c@nﬂéMdX«h%%a?Eé DO EY gL €M
prefera ence conparison paraneters are set by

b
Phe ALT ks P aiiTBNia desiTGH U RESSI S o BUGL PGS BEPET AN of 8¢ Bl oy ot
for nucl EiAGF aﬂypﬁiptﬁb{qn&@ﬁmgnmﬁln&m&ﬂe oitlhtere%frweylaeiplé ia@cQafepamentifolicient i ty

of a,giv : ueomﬁggu 166 G M ai nst cleic

aci d@eqﬁ%ﬁ%&g B%{D\%ﬁq h %ﬁ?éfr?af dSéeque C%A Whﬁ’g‘g%sq’ haaéng&a‘@%vgofﬁﬁg ei ¢ acid
seque_nceaC@ Sedratcchggtitp fo tb@_')rmpkelc@eé suaer B'_athn nﬁ@mwideqe@ew_@mds geqosnaen dentity
to, W thycRlc .88&HoRSle & 19ENE Qndrlh@rlu@lleﬁ 23§ Ee‘dueﬁlggfy %%%uglic h&d sequence of the IL-

17A/F polypeptide-encoding nucleic acid molecule of interest.
Percent nucleic acid sequence identity may also be determined using the sequence comparison
35 program NCBI-BLAST2 (Altschul et al., Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST?2
sequence comparison program may be downloaded from http://www.ncbi.nim.nih.gov or otherwise
obtained from the National Institute of Health, Bethesda, Md. NCBI-BLAST? uses several search

parameters, wherein all of those search parameters are set to default values including, for example,
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calculated as follows 100 tinmes the fraction WZ where Wis the nunber of
nucl eoti des scored as identical matches by the sequence alignnent program
ALI G\ 2 nwohato/qasegr aml s al i gnnent of C and D, and wher @CZ/USg0whes4ot al
nunber of nucleotides mD It will be appreciated that where the | ength of
nucl eic acid sequence Cis not equal to the length of nucleic acid sequence

D, the %nHeikels, aaidad @%&&F@co\hr@%&%&ﬁ)}’mfﬁfm& % chMHu#r léﬁgﬁl gkt g Yo
nucl ei ¢ acid sequence _i | ess specifically sState

Dto
ot her wi se&&TVlogoRtt &y E’ug’cﬁaﬂs %%&[?Q?fé@r fﬁf’éﬁ%@?‘ﬂﬂhﬁ%‘i&‘é@ BEEEOTHEr ei n ar e
obt ai ned masrid@osUNEZ i n t he i rmedi at el y precedi ng paragr aph using the

ALI GN- 2 conputer. prao o nucl e aci d seguence entity val ues
may al so be otl? atluél]neo le‘?er%lgg%‘ﬁﬁg&%m i el gw Oyﬁé/ﬁ’ﬂseqﬁemﬁ‘?g’p?ﬂlﬁ?’&k ’f“?d?:%ﬁ%‘ﬁt er
progr am (sAduesse fdehtitppf aadiven niviidihavdissejuenderizy mothoge 662 di6O-rd86ic 6AD8G)hceldst  of
t he W- BUARTS GnS Rk PRI AIRLEE S AEENSRL oL séqn&cgéﬁmagar B:E%s J 098Nt

set to default val ues adj ustabl e paraneters
f ol | owi ng“/Sr easseanrasy léfﬁﬂ%%w% or RAENS| Fvon Pkei¢ A5iHESOIUEDS D) vselgulethd s hol d

(T) =l 1, fansssiooinBghdBichxTBLANNGR 1%@51111%c&lﬂe&%haesk&)r&rﬁpld@ﬁ’tﬁcg’ma@che@by

nucl eic acid seunceldentlt i.s determ ned by dividing (a)

nunber o?h TRt EH ﬁég’fn&%tr?f‘?g&agf N%%Ic%ﬁzd’é@a%’é‘f X IEHREHRfE B O %‘W%@q‘ﬁlence
of tHé | lthetotFAumbgol ywekptidesa-Te ool Ergappmelhtedl Qatatictd tlﬁmkr@ﬂwfﬁudua‘lc dclitsequeist
havi ng a r mt

pol ypept |C§Ilgg&é%@j%gtiog%lé ?)éltug:c%éccacg Se%l Cf éth?:é’rrﬁ%rellcg%élse ‘tﬁeélfe ld%mg 94 B ecul e
of i nt er &d nqtiequal the %h}éolge@ﬂybwe@n@g@gnhtgtofm €h the IL- 17N F

pol ypepti de- emggnlmdﬁxlxeﬁﬂSQLQ@'m \Jggin@ﬁ&ilrﬁcl%tld&srhtr@l{u@l%fa alid mtaﬁl:lﬁ' tl%?gmgt{eed

which may be a variant |L- ol ynucleotid eterm ne

WU BLAST #2295y {pY /A Theelxpgrtidr a‘?@dﬂ%@rﬂf‘dﬁpaﬂﬂf&f @6’?‘?’6’@5 peferplhsunder strmw F

pol ypépt Ihszlmd&amdﬁgwﬁwﬁbrﬂltfbnsaﬁi rﬂcls@ides‘dqh&c@fendo&hga Rﬁtlerﬁ&rmﬁmm%@pepﬂaé he
st at enent nucli el ¢ acl d

al at g | ei ¢ sin
sequenceasAdl\S/\EOse © eelans or av Ay pgltyp 8%{“&%%‘?’)%??681”&%&58 eﬂg%%éﬂé@: EREht ity
t o t he neelywickotalei d sequence B", the nucleic acid sequence Ais the

conpar i son nu EIL(ﬁzit&i ’@G‘Heﬁi udd® toetféwrlge o vdn@%s%oﬁ?%p}&?%%s&lpsed Iﬁyrglln ghe%nsac ?Pglg duence

Bis the nucleic acid sequence of ypept| hucl ei c
aci d nol Eeiheebesp idepiilist @@tsem%iénworrrer@m%ﬁma @nmex@fnmfetenatwj@lwnmoymcray al so

be deber chneginats l:dihg)ohéih@ o$ ROMBR 8 GORRGH kS &etepglptggt%h RLASTee (A t schul
et al Nucl ei ¢ _Aci ds éS 33@9 3402 é1997 The N I-BLAST2 sequence
Bsés bR POHIRCr

conpar i sSREBFESF %aﬁeéwc AP h ey oRmRGSs e Biongmitdiotegov  or
ot her wi sgrocbiaiomad nén- IﬂﬁfbﬁlhEOLNa(blhtem al préférsddlemu&ﬁn@is tre poligeptiBetinesia fiedVt

NCBI - BLA h wherei.n all of those search
par amet eﬁg%alrjdze&geetﬁl?ﬁm §t§? atcleasruergs i"Rct fu§\ydtie Wgal o lPteI@?&i‘Wﬁoé‘Clg ATEEREDes,

str a_nd:allslﬁ,of esppemgep @@@aa‘t@rewd@s&ll@mgmeny PUSE3-BAGE omiot m)mrecgaclhgmgédwﬂ@/ 5,
mul t bs pa@&ldﬁ\‘ﬁ'dﬁ'ﬁ%CQong;sw }ﬁ%tpﬁl&&am? 11\/%“4th Q@E%eﬂ%&%ég{i&)qujhide{\ﬁo u‘&?

gapped ahgnnent =25 and scori ng
NCBI - BLABFovithin féfﬁﬁ%%ae”ﬁo?mg@d@éﬁe%cwmm%l@ﬁb 17 @ob/paptied najugsl aC| d

sequenc eeﬂvd&{iﬁdnt \ylll(ﬂf)t b2 pEhehe rdibtEilye hGveR& ol HQIPIERERIdCHIDbe pWb it byOk 12921 NSt a

gi ven nucl ceugﬁc%tcon (Sequence D (which can alternatively be phrased as a
gi ven nuSl&re A gequence C that has or conprises a certain %nucleic

aci d sequenceAn tshtddt iL-178yF wiltphptideencadiag meteicacigiov@her Polg@pepiids- -Addthg SedEence
D i %0 C%C%L Q‘BL%Q:lcaa dfn%llécggvﬁi tllg%cﬁt gggndt gh%ra ed?%{g'llaplrg%s}/!ne c\éme?r{ﬁganWldcﬁaictarc]ig

nunber of nucleotides scored as | en I'C
molecule with which it is ordinarily associated in the natural source of the polypeptlde -encoding nucleic

acid. An isolated polypeptide-encoding nucleic acid molecule is other than in the form or setting in which
it is found in nature. Isolated polypeptide-encoding nucleic acid molecules therefore are distinguished
from the specific polypeptide-encoding nucleic acid molecule as it exists in natural cells. However, an

35 isolated polypeptide-encoding nucleic acid molecule includes polypeptide-encoding nucleic acid
molecules contained in cells that ordinarily express the polypeptide where, for example, the nucleic acid
molecule is in a chromosomal location different from that of natural cells.

The term "control sequences" refers to DNA sequences necessary for the expression of an
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t he sequence alignment program NCBI-BLAST2 in that programis alignnent of C
and D, and where Z is the total nunber of nucleotides in DIt wll be

appr eci atwo 20tvaRsabere the | ength of nucleic acid sequemrce/US2009/065320 equal
to the length of nucleic acid sequence D, the % nucleic acid sequence
identity of Cto Dwll not equal the % nucleic acid sequence identity of D

to C In epddly 1elnzmsahlﬂgwqﬁcncé lhaqgarﬁA{laEwsasﬂg@mn pd dbﬂﬂﬂ&'s@@&ﬂc&&ﬁat@x‘é@nt@bl@ ki C
i an active t1de, and whi.ch. are

acid nolecules t
eopabl o GRHHYOF B Sr e T A BTG HIEPILEr PHGSHYCHO bR i SACrH SR tnash
condi t i osig;, EtkerynticdeBotre dows equiincgsnees. pdiyagndatiou bikrdsemgtehhahdersl 7A/ F

| tid y th
Phat Tare encodidigEiar aPunal Shitu ek thdocy Bl BBl XRERMBFS, TheP D, 000
used fo d@é%cracbiéequh@e«lﬁ)r W@QIC&N&ﬁépmww@ @é?@%@ﬁil@h@f éloncrabrbelaﬁsd to

pol ypept beg %h@ﬁolﬁﬂ@@d@ﬁ%ﬁs éxﬁn‘%&%& Is'a%@epﬂf@n t%ﬁl%ﬂhé&%&éi iAndiRretisegorered froma
corrponent of its natural enviragonnent Contam nant conponents of its natural

envi r onnBHYPEREMS: Far RIS PECTIPISE IiRRGTaBLy {1 & Jofing PRIBTF &Y B alffetsibdi agnosti ¢ or
t her apeutriGeripsiesofftipyseduagce @ |ay1p&;lafnb dﬁdm@.ﬂd i@yrablin Ghisd e aﬁfdﬁxﬂﬂ&ﬁuen&Qf BNes,

and ot her Rr.otemece ceous S es In. pref

embodi neht Slonc—fdhso as to?acshta?ei tiracr]acelzgxog en ra r]‘ablégnli% meals th thg)t Crlhe g]ﬁ\é[g SedU¥SSci ent to
obt ailth abeihglabed al@CQﬂé@loum@rsi mftheNaéte@f menlaiorxipadpmcmtlmbs amnre@oigdhsequence by
use of ap3PLyap 'elﬂgnc%}él%o %&%H%Q@B@Jonug%us( Bihkihis Q&HR&%H&! ty¥igh¥n §R§m%‘e#_ under

non-reducng or reduci ng conditions using omassi e blue~or, preferably,

si | ver steafipliomsiisdf 8gh pise Jpepetidehy %thméégoamlwéfmdpms pirfinksre gre wiee i n

reconbi n@dagrdgrﬁguﬁhc@lb@g@maigradne@st one conponent of the IL-1 7A/F

pol ypeptide natural environment will not b ril however,

Sl At ed pol ypeperiy R etons i By e PR by S Biecten An
"I sohat eekid gleteral}jz"{sédnlémpmkgﬁpﬂpﬂatded@m@i@dmgomoﬂeeangthax@asﬁing)rempérh% and salt

pol ypept i @en?gk?o% at& éo%fggr s%bu%e Re‘%?em%'er%mfé% e Hx%ﬁ%r%ﬁn% t‘%‘fe sfllorter

identifie m at eas one ‘con
mol ecul epIqushewwvcmte?fnperratsre@ﬁﬁ/bwa?aitlblyg@agsltycdemnéﬁom the abHigy qfaimruaftd @‘b‘tﬂoce of

the pol yQ@rﬁk&l%e@&%@@%m%@Jrﬁh&r@ﬁ%&nﬁ@ari e?lgllr@ﬁrﬁQ %kX&%%&tQ@T%@QQ@

nucl eic acid nolecule is 0ther than mthe formor sett which it is
found i nThetigherthe %Teéf’@f“ffélhﬁ%‘ﬁ@ﬁ%y bd%"e%rh‘t’i‘?)lﬁfﬁbe al‘i@lEXbé‘F"éabéf‘cﬁe‘dPePﬁ?I B hjghsgthe
t her ef or ﬂalaav@teldp@ehmreguicsmd,e fite@ M stahesub p%lleS@hapmgwmhm@m@w@muwcl eic

acid nol ec S.it xst in natuyral

o ypopt oL SHES s Tk PR B P et PR st s o Bt ooy
nucl ei ¢ dedid ambdxglamlh@sof(smlmg@p)nﬁdhybrrdu@ednl rgactidvatseof dhirehetial. )Cu@xmfestswlkhe
pol ypept MQF %O%gyf@ ﬁ?%krﬁe?&lﬂ&e&uﬁb%')c acid nolecule is in a

chrom)soma ocat 1 0n erent fromthat of natural cells The term "control
sequences" r efSemgent @’WS el lrieh slesechecesd iy, fsolclinaddereipnadsidsatifistl by

anopes ablpyselthan kHdmeRd nmox%@gkeﬁ@ﬁ EndRigh taﬁge;at&woa\rvashﬁag trorQk N G5 M BRivePnt 1 ol
sequences that are suitab for prokaryotes, for exanple, include an

pr onot er ShGHHEP RN yodippp %%?/%E%PO%%M%’&SUI@HH‘ 54 Pt FOSBHEY BIA8I ng si te.
Eukar yot h;%na@ahﬂoﬁaaénemkﬁg)agmtsecm ifdrnZBidQ FQ RIS S 500/991/\»&51@5&&1@@&&1@@1%! gnal s,

oot ooRR S Sirup HER DSt Sl PREr SR B Dy Yl oS BUFS €1 0 @

DNA for @itpresequeneechtdidsgs ndd adin @adel 41 <..0pey) alplyy bionkadantiee, DNA for a
pol YQ pt % 9 S{Sﬁ éB 7§ I§I 1\%)89 %%? ﬁldsogxum cit ate)e % m%/[e slogxu;[nry])gosp}pa?er(%h%ISP%t g/sso!hgmt he

secr e(fl on O
pyrophosphate, 5X Denhardt's solution, sonicated salmon sperm DNA (50 pg/ml), 0.1% SDS, and 10%

dextran sulfate at 42 °C., with washes at 42 °C. in 0.2 X SSC (sodium chloride/sodium citrate) and 50%
formamide at 55 °C., followed by a high-stringency wash consisting of 0.1.times.SSC containing EDTA
at 55 °C.

35 "Moderately stringent conditions" may be identified as described by Sambrook et al., Molecular
Cloning: A Laboratory Manual, New York: Cold Spring Harbor Press, 1989, and include the use of
washing solution and hybridization conditions (e.g., temperature, ionic strength and % SDS) less

stringent that those described above. An example of moderately stringent conditions is overnight
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pol ypepti de; an pronoter or enhancer is operably |inked to a coding
sequence if it affects the transcription of the sequence; or a ribosone

bi ndi ng swoeoiog2eper ably |inked to a codi ng sequence i f PCT/US20009083426 oned soO
as to facilitate translation. Generally, "operably Iinked" neans that the
DNA sequences being |inked are contiguous, and, in the case of a secretory

| eader, qg&gatggemo@ragagautroﬁ@&mgmg%wfgmuﬁy&\/ﬁ{ ssCABRARAGR1 49 et have to

be contiguous. Linking is acconpliShed i gation at conveni en
restrict i Bipdgmcdigte), 5P md gqdivg] rhaphele (PHot 6)e5?‘i Benhargfsgolgtjamt HB4 fastran sulfate, and

ol i gonuclze&tg/@eiemwshéa'iedcmmloh BHedh BNAI R1156RGy WM MELARCARES, YW 58C GARyes.i onal
practice. i}lfingﬁ " of hybridization reactions is readily determmabl e by

one of ordi q af“SFrhW‘t"H%PO%fPTe oy tojedinst s tppsyatirs. igmc wispath s s necaisey| at i on
dependentto aq@ﬁmmmra&b“mdreﬁgkt 13 prdbafaﬂgtﬂgndtﬁerm@r ature, and salt concentration.

In general, | =1 pr10 Ay er erat ur es, for  proper annealing,
whil e shorterqggg es gé’e?fgfggv\évbentus?rﬁg?egt u{mggcp 2 SRTBTIC AP yRePidsrrorRTsdean fly
depends diAttirelyadpiifé fusedod 2 ammtypnepside" DN tdgpotypaninetals emdug}meﬁarfpio@mmbaﬁ y
strands acis@oppaggﬁl@ﬂ;mah@na&b@waa 9@{{?&2 Eg'sﬁ)w eh&gh H?h i 8 ao%hfﬂ?cg&%t upe. The

hi gher the degree of desire et ween e an zabl e
sequence 2 Oﬁ?“@ll’@ﬂ’eﬁtﬁ’é toyveltightif iy @S%de Pm%m@tmpreﬁraélamlw) 8 fué:euincms s@that

resulip, ite ahﬁllohpﬂ\&s ﬁ&@&bstﬂhtﬁth?&rofs@éa@i WMﬁ)tﬁe?ijt@ﬁ@tS&ftﬁﬁe t@&lﬁeﬁtﬁi%eﬂ&alﬂake the
reacti on,con {t 1 QNS nore_stri n?ent |'ower te eratures |ess Sg

addi t i ondfCAEEAT SRR AAST NS ﬁdd‘ﬁ“aBEr bf‘é\V?eiﬂ ﬁ‘g%lh%@ﬁdép SRR AFi¢) fepies Greferably,
react i on$gtwsaabAu Uil 20 eminalacid reidiigs e nt Pr ot ocol s in Ml ecul ar BI ol ogy,

Wl ey Intersci lishers 95).. ondj tion or "high
stri ngency co/r?gl{}st(élggé;és{;? e ag%d th negf%ﬁ demgna esa E(}yl’% Ie?‘il?d" YY"t hat .
(1) enpl 6393blndwg|SI€9mﬁeH>sqfraéﬁgpI@g<andr0mrghn "taélrrr:ple\‘)a\tmhnlez ffenorfastivnagt for exanpl e
0.0 15 Mrﬁrﬁﬁhogl%&ﬁlc&{s{agﬁilogaﬂp %‘E_?quzﬁB/dt'hy Eidﬂgsﬁ{s QOM SR 1Hmfda9

sul fate at 50 X %) npl oy during hy éll zation a denatur i ng agenfld such
as f or maffayece ‘thS’i” 2 Hiﬂténdnga%%f\?mvh%lﬁ ﬁ‘ﬁ?ﬁthﬁé thej antige reeognision prvebimienziite

al bum n/ of an]a%aHBHjZ@H {SGheléYOl@gbhs"y|aﬁlyeinplylﬁlﬁlwglo@ﬁl&Q/oéganmglqa}ﬁ@ﬁoghﬁr%Qtﬁ}é&ﬁ
buf f er at 6 5wt YSO%W%/L)SOdI m chloride, 75 nmMsodiumcitrate at 42 0C

. or (3)°F an oy 58%ET's ¢ ymcally |38 sonsigpous aming aqif jqaesrce comprisnapt estithem
citrate) bm@Og Mb’logmtmpmr phol&ping ke l@pithcfglcﬁ)u,m Ond sodiinsnpRydeapthesphat e, 5X
Denhag dt ; ; ( I, um MNA ( 0. 1% SDS, and
T0% doxct #on St 4P e B AR 58 TROLSRELTE, 2 3 TROT. o e isou om
chl onde/ waﬁatﬁn{gmnﬁla@leglgénldansm ?b}gﬁalgp@elgm 55 0C, followed by a

hi gh-stri ngermaetms'mn&g@ﬁw slbddgn @t bxgad%sttséﬂggﬁndﬁ%&g)%%omcﬁgthgtl[)%)-gﬁ\ @5 ~° 0C.
" Mbder at glélgblztrl nt condiltl ons" dent i descri

Sanbr ook Fks, InfRR}seQr e sRlizep 6h’Plﬁé’“lACtﬁéb%fraar{abW%f?’/ﬁé’PlymﬁéW dﬁ?loked Col d
Spring Hesrbonn Priesa mailuQaB e taird agddGl"Ud@ed 1 ehelbSRIRE scMR SR NGuRhdy gﬂo@éaulém;j |
hybridi z u I,0 st.reng nd % SDS) | ess
stri %gen?lgtt C%? ﬁ Oélca st%:vgt?' 89%'1131 Begl\gg%&tﬁ’ Oé’ﬁ‘a’ﬂﬁ‘f c«gscg‘]fsedrp&f@’r é‘l”é l§7 PP Hgent
condi ti omagplgstmpéplﬁﬁsgimcnfw@lubactlm® _zaist @ An@EOnisnandb&idds bt dndbbde Gagndnsj ng 20%

f or mam d§agn§?ﬁs %I(O]égl s%erll\é@%nantlgf rg}\{l'et IESIQQWBB%%JUQ% f%eﬁtlt?es a?tmf:nsgdl um

phosphat e 6), ardt’s ution sul and 20
g/ m deﬂ%ﬁ%@ﬂ“(’:ﬁ?h é‘a‘f‘lbfdg@é?l PROFTUIST ElF iYL Etheals fof &emtémagbwstmmagrgustsrvémf ilkters

inIX SSQP&E papRptide Thy cprideoht&ing ki 111 ?)dx/lals(;l}‘p%ﬁﬁ‘le Wich b 418829 EQo%?t Jrow to

adj u th eratur lonic stren etc as necessar
J §(} agomsq% [ecule and’'measuring a etectablg chahge in one or more blologlcayactwmes normally

associated with the IL-17A/F polypeptide.

"Treatment" refers to both therapeutic treatment and prophylactic or preventative measures,
wherein the object is to prevent or slow down (lessen) the targeted pathologic condition or disorder.
Those in need of treatment include those already with the disorder as well as those prone to have the

35  disorder or those in whom the disorder is to be prevented.

"Chronic" administration refers to administration of the agent(s) in a continuous mode as
opposed to an acute mode, so as to maintain the initial therapeutic effect (activity) for an extended period
of time. "Intermittent"” administration is treatment that is not consecutively done without interruption, but
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to accommopdate factors such as probe length and the |ike The term "epitope
t agged" when used herein refers to a chineric pol ypeptide conprising an |L-
17A/ F polwpeptodesobused to a "tag pol ypeptide" The tag poryyse@vioss2has
enough residues to provide an epitope agai nst which an anti body can be
made, yet is short enough such that it does not interfere with activity of

t he pol yp@p@rhsdgcﬂc@nmreh it is fused The tag pol ypepti de preferabl y also is
fairly uni que,so at. the anti bod Qes not s statlall SS- react W th
ot her epltopesﬁ gg‘ﬂ@”f’%f&%&ﬁ?ﬁéﬁﬁ %’é’a@year?g?agFllaV K atm”i1 AHudgey ammo
aci d r esihdues, namhhnnﬁslh@hérpnbﬁttelv,\ﬂémesa&)mdtfarﬂ aﬁllﬂdlsEeﬁid asn, §ports ot p:iat irx8dlg Bies as

(prefer a'%l? s} capseé r%%glgitg %ﬁ%?gs,%e%bl?s 0 re"%L ra% es'admlflneafl)s hum nused herein,

the term mmnoa gnates an ecul e i ch conbi ne
t he bPnding sﬁé@in#sitféthn mcypmb}nﬁ@tl @Ftbl@geugorpﬁmtfﬂelthﬁrf(palrﬁw'aﬁdhe@iqd%) with the

ef f ect or flM&lcb@RSon@frrchtyIENSRLIRW JdhiG@R8daREnydedRiI Ns Structural ly, the
i mmunoadhesns conprise a fusion of an amp aci'd sequence with the desired

bi ndi ng speci f &Y a\?\){‘ﬁe?:her?‘% inglufrhaiisytitale e PRGN ICB CH RIS ShstEiEeBI ndi ng
site of amicanteinb@ohyic (olthe&:e],l orl rﬁamﬂ%ﬁ&ﬁ@x@@@(mﬁer}to aﬁﬂéjdo@zfgesl mmg&@m&l n
const ant d mai n tence a he art of an ecul e
typically Olé’yeéi %i?)eﬁlg e hﬁsmlogacﬁa’}%acc?}) %1 Sequenhde aq(%eol%?l E‘i%%éeg ?Slmlloéla PpiRot
bi ndilAg ghiselagfcaly acepaplt onrigs ingudrgaffers Tisk ad phnsphoglcobiel dnd ommgaamtacxdhonal n
se uence W&%g such

q aﬁﬂo&ﬁgnti &?@E@&@%MMQJ&E%QQ{? (IEJS Mt f Qegkg?ﬂ’egtlh

as lg , G 4 subt ypes, I nclu |ng I | gA-2),
| gE, I gDP@FelqsgiWWéert“@PWPm@ngeé?ﬁme Wunpélo%léﬁ hYdﬁOPﬂlﬁlé rPlyBeelesk assense, and

i ncl udes paRYinfIBIBLLNE a&ﬂﬂﬁtacﬁﬁd'uﬁll Bl inelglifidmhihy a%L Ilfesar i'nﬁ'l@ bl dik; oOf
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di scl osed°REPEIH ‘Fha &St faPohyiRles fghdine %lb‘i??ﬁ E’t’mnofesor ¥l t he
broadést cisdmisgaganesiched RRIES sagayalevhble auch es hdnatiol bt duttes]; saltlibligQiotadrioact i vi ty
of a nat I th ai 1:lllm7§(df)r Q(Qu()ﬁ? Qrtf e%gts (sjtllcﬁcs P\%EENT[W }/ertk relr{e %lfafc% goné st _or

ant agoni S %melcul es ecl ude "agon ™ ant i bodi es
or ant| b8HYRONKGTENt s, fragrrents or armD aci d sequence vari ants of native

IL-1 7A/F pol yRaphi ql%%od}p%lisédiﬁﬁye bﬂﬂ@éstss%ﬁhggn %&@%QWO@Q; A RampRTBhdic Organ' c
nol ecul es, etc Methods for identif éonls S or “ant agoni sts an | L

17A/ F poP%}b‘éplt%d?emﬁa‘gfﬂd&ﬁfﬁb%&é8%%%&6!% agfpoflips (e luglipe wpvtpemgpfae Rfth a
Canonaa mﬁwé“g?fmﬂwmmﬁdﬁgfﬁm el
pol ypept dlbo P e i C%%P I%Ib8$ S &y a8“b6’§)f ﬂagﬂ’}%‘ﬁ E%ee‘tff‘iw ag lppegs Hﬁbﬁf’g‘%‘dhe deicea

pr ophyl ablbloglcdror pmewmelngied harigityr#asame Smmudngiobilin” {IpEs adofl ichhigedbly witkevent or
sl ow dowy . 4L &ssgn) the targeted pathol ogic condition or disorder Those in
need of treat'nent include those already with the disorder as well as those
prone to haveAt heolagidspitpdy” inpnetvhish das hgerientfiedrad sipgroied end/or scevered &oprevent ed

" Chrogi c conﬁﬂﬁ@nﬂbﬁtts h@eﬁr‘a%ﬁv&ﬁfr@ﬁt%&n‘ﬂmﬂﬁm d@hl%&rfeﬁtrs bAR n@firat éﬁ%&ﬂﬁﬂtaﬁe%);atéﬂa@
conti nuou to.an acute node, so as to naintain the initial

t her apeufvﬁlffh 8?513%&’{“% ‘;\9iaF’§}’)St‘Cf°6 FICEIRCUES PSSh (1B the BRPPHeengfmay ingRide ¢nayagsn ¢ t ent "
adm ni st h(&fnbm ah<$ othé¢r@atdindoud chaxbnprﬁelﬁr,@éouﬁ Qﬂﬁ&Clﬂtpte\f@ﬂeﬁ eidifagnamst th@atibody

Bl e S RO L R

most preferably more than 99% by weight, (2)to a degree sufficient to obtam at least 15 residues of N-

30 terminal or internal amino acid sequence by use of a spinning cup sequenator, or (3) to homogeneity by
SDS-PAGE under reducing or nonreducing conditions using Coomassie blue or, preferably, silver stain.
Isolated antibody includes the antibody in situ within recombinant cells since at least one component of
the antibody's natural environment will not be present. Ordinarily, however, isolated antibody will be
prepared by at least one purification step.

35 The basic 4-chain antibody unit is a heterotetrameric glycoprotein composed of two identical
light (L) chains and two identical heavy (H) chains (an IgM antibody consists of 5 of the basic
heterotetramer unit along with an additional polypeptide called J chain, and therefore contain 10 antigen

binding sites, while secreted IgA antibodies can polymerize to form polyvalent assemblages comprising
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humans, non- human hi gher prinmates, domestic and farm animals, and zoo,
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goats, rawbi2ow/028t00 Preferably, the mammal is human AdnmPOTASR@LI065¥20 i N
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i i ude buffers such as

Exanpl es p SIO|O iers
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Eyd?gpﬁl I(flgglmﬁgfop gndns 1$°LPE) i E%"%ZLO 1V :ﬂ?lsy e Py g]%rfni“ﬁ‘ Va”a&%%alaém llgg‘E‘H’Yé‘s
gl yci ne, Cglhﬂﬁtﬂacmnn@ (Cagp@rcetgtn@d Hregi nmigoxd wiyistien\g, andrhn 0s Batfad ivilete first
di sacc haQQ@s?am @)ﬂng)tf hl% %ea@?[’:}gghﬁ 5 %r%%ulérr%ﬁ nlqulg %S%‘l.l Lé% © el’leve 1 Qc?rr%eah 1n?er

dext pns, " chel atllk’lﬂ% agent's’ such A, ‘sugar ORSIs “STeho AL MR EST  or
sor bi t ol ,>e@sen the bghhshaig aé@)’ﬂﬁ%ﬂé‘&é‘ﬁgarsaé@ﬁma@m%@hh naiving afedy siomd Yo tigeth¢rdorms a

sur f aot aﬂtn@le%htﬁglan &ﬁdﬁ[é/\ﬂé'\ifotr e strLQQllreyan BYb&RS oY Q@f’ereﬁtPE@es ofARsho i} l:sUﬁég\!! gCS( tm
The termanti b d S uqed %LQ roadest sense_and ecifically covers,
for exanﬁ—%%%l%—%ﬁ%?—% tl‘f’no]Pa“éFﬁh Mifep.pybRa by e‘éﬁl'”tdi [rsiram G Padtoc | onal
ant i bodi ésls{.i/ppletodiknigangg dinivaitk, Camt, aganpagé 71 andhipewr al i zi ng anti bodi es),
correspondi ng ons. Wi th pol | top | ficit

T O%}Bﬂﬂ%n&% r‘?ebrah:s ecies catn bBQs LgXﬁ%Q nﬁ: C? gntl Hgizstfnf;t ééﬁént s (see

pol ycl onal anti IFes,
bel ow) asali<d h@jjpaéﬁdtlwaé&w o the talhew ded jeremicdy pbﬂhggcpomaimt dasmaursrmepexhdnw onatle

acti visty ol ati@ Eéﬁhen'cémwh%%dnﬁm o(f hg])r héa%y %ﬁ\%ﬁﬁ Qﬁ)?{%qgﬁ’g&)% lﬁqs \éﬂn b

anti body herejn An "isolated anti body" 1s one entiftied and
separ at e@sSge 18 fificrailastce e F9OGRY Ah EoHp Brfetsscoe! impynagiabuling] Igéﬁspﬂehﬁﬁﬁﬁbt

Cont am nant Igmﬂai*ﬁl@%&tﬁ cKifinsidbssenied ! &, oMl f REER1yaf 1R TR @El‘agl&ssaré’\m&lﬁep woul d
mterfergw%% d gnostl or t herap eutic uses for the anti body, and may

i ncl ude porifsARLe aa?ﬁé?f‘iﬁfaﬂéfi’y e RIS S Coteaarfing fusprss dotlss
sol ut es hummeyfmsmdfoammgisumasts& IeGh A e@n tgdm s anighl, ab@lgpuru fied (1) to

greatgr than %,y ht 9 determ.ned b met hod,
and %gst pr ef zga ril')ryva”albg FfRn R 8’@3/3 E{ﬁq eI%”hstegme(nf)Of?“SV%F%‘Sd?rﬁaénssdﬁ%l cient to
obt ai n aextfnsisly H&S’fﬁqqeecs:ladlu%anobodlds érﬁlmVrﬂatnalomedlatbeann@dnbamaabdednesgenutaﬂgze by
use of aoﬁp;sammalganﬁf,&y%qysﬂ@&m anti@n. ﬁ@@evgpthmm&%@%% for CVQ%{ly%QﬁbﬁéﬁE%U“def

r educi ng or nonre ucl ng condi ti ons usin
si lver stiailh-1eisp aibaabfthcnstpld %@F%é@t%@eé’wg%@mm «sfir@lvwwmwant

r econbi nétF&chésQ:laile‘ii 8Bk algich €@RE) cﬂ’mﬁS@eﬁﬂm&ﬁ@Eep&fama b@sh@ﬂeﬂr&mya%x%eur al
envi Lonnent esent di nar however, i sol ated antibody w |

Q
be pf epavarlﬁbl%' gl er‘]I @?gmrg‘hl@ TIPS T AE £ 9§i2 aprTAEIYang Ehepagblafomant Hody
unit i s sativeherotndtiglrke cgdhywompise fek mgm@m&e@tlﬁga ww) shdemlﬁgﬁzltlohl ght (L)

chai ns apg 1. t ins (an 1gM an consists of 5 of
‘he basi (E:Hilxﬁe}[{eglb% '?'Zé[%r gﬁrg\langﬁeﬂ\égxorf F&rhx&hf%?whl%%ggs <o inF Oail_lla 28 O%/ GRS THSE PRI | ed J
chai n, afldthe Peteethent arusyrm ﬁlilerhyg_@va@m ¢ tyeians in each cham are held together in close proximity

by the FRs and, with the hypervariable regions from the other chain, contribute to the formation of the
30 antigen-binding site of antibodies (see Kabat et al., Sequences of Proteins of Immunological Interest, 5th
Ed. Public Health Service, National Institutes of Health, Bethesda, Md. (1991)). The constant domains
are not involved directly in binding an antibody to an antigen, but exhibit various effector functions, such
as participation of the antibody in antibody dependent cellular cytotoxicity (ADCC).
The term "hypervariable region" when used herein refers to the amino acid residues of an
35 antibody which are responsible for antigen-binding. The hypervariable region generally comprises amino
acid residues from a "complementarity determining region" or "CDR" (e.g. around about residues 24-34
(L1), 50-56 (L.2) and 89-97 (L3) in the V1, and around about 1-35 (H1), 50-65 (H2) and 95-102 (H3) in
the Vy; Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service,
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bi nding sites, while secreted |IgA anti bodies can polynerize to form

pol yval ent assenbl ages conprising2-5 of the basic 4-chamunits along with J
chai n) | rwoheloeswoof 1gGs, the 4-chain unit is general PgTAlSeW/038) 000
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while the two H chains are linked to each other by one or nore disulfide
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dinical ;Lmuno ditio Dani P Stites, Terr and Tristram
G Parsl oW (&8s {?%ef)e?aeh mgloﬁgﬂaégmbf{@rl@\gfeﬁted CSGHN @ Smf@@@"”‘b‘%f@b"“? ® and

Chaptlé@r @ntigee I addhian fp theiomedfivity, vierhebelatabanspeitds e adantafeuas Saghgdndy®eone of
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and func press t he, f ass
G, oA £ Praec IHARAS KR 58 uNEnbiRur bt BIRLERERA. Ml D
erta| n §%Sg(ﬁr‘e9dﬂ @d@ﬂarkswealvéﬁ&blEeold@m8m§9ﬂ(1f99lerfomarepde| vely in sequence
anmong ant i bodigsyoB&onY AHRR h%gﬁr@hg@’cﬂx%hg‘eﬂgtﬂ%hfgg r&/gucﬁnd?lgono hea

specificity of a particular antibody for its partlcu ar a er,

the vari aKY9riight chain iy ientisglayiibypr mf%ql%ﬁweeor%m@sg qemencmmaammlea@qndedsfpan of
t he Q@.nabb:&ndﬂ@ﬂﬁieﬂ& dr BEb@aE to & fticMlaf BADER 126 &b@lﬁssq;hlfe%leqerﬁa\ﬁﬁi%yof lgvar i ant
stretcheg1 CD?S wor k re ons of 15-30 ammo_aci ds separated by

shorter Fegl 3%1551968 Cag il AT/ u%l??lcf’ﬁ(’?s‘;’lo i0g pagenegsyhEtipotiss dE1ved Fregpesr ¢ hat
are eac hs;@clis’@raﬂvngmga@ardsled aptiighdy bless vatubask,es delai fAgmears d]@ﬂich‘éﬁlbla@@sv% and

i g ht ¢ hf'i‘;hé‘& tﬁ%%?hlﬁptﬂp 5 g§§i bflocf(#%}caf: a%ﬁ\’ntg é%e gJeé ¥ alglc()) QtSII t? %ﬁgangﬁﬁn&- E f:tef,rﬁf? oop S

configuration, “connecte rvart abl e regid
connect i Nefl- Ag#iSei @%”eﬁé%%sﬁé@ oMM Algmpeerantilpfdies pfiatelog herein st "psitatet'Ur e

The QS/ peﬁn\ﬁ%dlé@l@&rﬁprfsﬁg hEH28le 'd&nﬁ@%g&mﬁd’hgas&ﬁlemﬁg &rlb&ﬂﬁ)tnh IEO]J’I i0m&] Iﬁ§neate

proximty b and, with the hypervariable regions fromthe other
chai n, %ﬁt %ﬁh’?‘gldt%‘mﬂ‘ﬁ’eAP?)?W?H%“F‘BW"%*COW?@ 580 eI Ndi ng site of anti bodies
(see Kabat et Arllintgct"S@GhbHEN B@ge ®hictRioahaich sn BifigdnPMaNRlsRgisGRl1 o Nt 8fb8SIng 10t h Ed

Public eryvice, Nation I it of Health, Bethesda, M (1991))
The conglt% %k%eag/orr%fnﬁ%mfarr}te “Rot™> ?h\llo eaﬂ‘dgw’%ﬁggﬁc?“s 2R I9AIGT MY YmeRsesBERY to an

ant i gen, copgiant dooirlyi(¢£. haninowgvestuent ornstantniofkioy) 8y arsiticdeiE8qupatelviiinp@dtan of
the ant 'ﬁ@t@ﬁéblyQh&%&t@&%d%@@&%?Q{c])re%ﬁisét&' ggytotoxicity (ADCC) The term

"hypervari abl regl on" when used herein refers to the amm acid residues of
an anti body wRPE1dKFreeneals promeTitslagoftion ofantiitepe pntibedinpyelPlably e petierabindihd @

regi on gensil@detiyn ORILthE 8fib8dY Bxamples of antibody fragments include Fab, Fab', F(ab"),, and Fv
fragments; diabodies; linear antibodies (see U.S. Pat. No. 5,641,870, Example 2; Zapata et al., Protein

Eng. 8(10): 1057-1062 [1995]); single-chain antibody molecules; and multispecific antibodies formed
35 from antibody fragments. In a preferred embodiment, the fragment is “functional,” i.c. qualitatively

retains the ability of the corresponding intact antibody to bind to the target IL-17A and IL-17F

polypeptides and, if the intact antibody also inhibits IL-17A/F biological activity or function,

qualitatively retains such inhibitory property as well. Qualitative retention means that the activity in kind
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acid residues froma "conplenentarity determning region” or "CDR' (e g
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t he rmnoc?'onal ant i bodi es usef ul resegg I nv gm%l red by
t he hybpdVSFFsPr%f%ﬂmlré@&FaPlffagwerta%%?h fﬁéﬁhlw cWeebet@@enmem ONathl.wrelcaIZSG 495

(1975), @buplmgs obﬁltlmeraglzﬁbﬁkgiréaﬂ%%ml{]ant DNA net hods in bacterial,
eukaryotl C an'rFB}l r plant cells % %fﬂ? U S Pat No 4,816, 567%j The

" monocl onal (SRR CHIRT SR e &g @‘H“‘T”F ghkofrAgreinahe'd et by brar i es
usi ng5t hdistlfddariitgulieta ésictidnb ethniitpdiel ae Keamired bpdequenddainihetc r3beh, @Bdn 628
(1991) angd. t 81-597 991 for exanple The
monocl ong%mg{?l{l 6%"8@%“’ gﬁew%cgf(%h‘m (12%3?%? %nceréaﬁrg &85 n which a
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Mbr r i sonaekv @mprisifraty thist CD&c@dcﬁcﬁor 43AvigeB) Hibs 68 Bkt 8HbcodiABehil hinChilige, i ¢

ant i bodi ngloﬁ)gh a't Qfo@z%xea?ﬁmt@%aﬁd{é ehtﬂg{)ﬁf&lﬁ sxtgprm‘tl zed" antibodies conprisi ng
vari abl e donai n antigen-b seque ces derived froma non-hunman primte

(e g ad verl élq%?ri’kéy Fvabe ab&r@v}atcda@ﬁ&thmmwF@mmmdy fregha lsequenesse An

"I nt agt " vam. i ey sibg. Qlﬂ&)dWﬁbrﬁzhnsQ:@ﬁHéEtbcﬁ%% a@ﬂlg@'ﬂgl&&%ﬂdeb:hﬂg@?&eracﬂl}t ap, wel | as
a C sub L and eavy chaj n.constant donai ns, CH 5 CH3 The

st
const ant” od%’ﬁ%id%%”rﬁ]?ﬁrfo‘agr i1 pheertidy B’é‘r‘?&l@t"&?ﬁﬁ glf" Arieb-HERhY i @m@j‘mﬁ Uiigh nati ve
sequencecrobinsthasit idbmaihagdsirat strammm f@ah koS BAURNES at@hdwsttsii, ReraRkhun in

Pr ef bl-y, t f t
"ant | body Phg'%“*k‘%%?%% Bl B R o P MBS S0 B Beer abl y

the anti é@’nYﬁf b #g-3a6 (W&‘f)l %%Teéaeplegi%nnf(ﬁf t he | ntact anti body Exanpl es of
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Prot ei n (see preceding paragraph) with short linkers (af)out 5-10 res1dues) between the VH and V1, domains such

that inter-chain but not intra-chain pairing of the V domains is achieved, resulting in a bivalent fragment,

i.e., fragment having two antigen-binding sites. Bispecific diabodies are heterodimers of two "crossover”

sFv fragments in which the Vy; and V| domains of the two antibodies are present on different polypeptide

35 chains. Diabodies are described more fully in, for example, EP 404,097; WO 93/11 161; and Hollinger et
al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993).
"Humanized" forms of non-human (e.g., rodent) antibodies are chimeric antibodies that contain

minimal sequence derived from the non-human antibody. For the most part, humanized antibodies are
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Eng 8(10) 1057-1062 [1995]), single-chain antibody nol ecul es, and

mul tispecific antibodies formed fromanti body fragnents In a preferred
enbodi nerwQ 20te2f40agnent is "functional ," i e qualitati welryuSc@asiigot he
ability of the corresponding ntact antibody to bind to the target IL-1 7A
and IL-1 7F pol ypeptides and, if the ntact antibody also inhibits IL-1 7A/F
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f ragnent sid

desi gnat ?ana%?%){‘ Fleg{nlgﬁl@tancﬁg % |Qﬂ?fegm Kjresﬁasl ?%%h%agc]lmﬁn uno%ﬂgln’ﬁa?ﬁ? fragment
consi sts r?ﬁlaca%byeq‘?ffﬁsrpénd@gélhlahmeeﬂlr@ﬁ’gﬁWW@M@ aranag] @tlbc@@s ony dompeisen of the
H chain (rwi@ues B dretnBErofiddiSthe fP; §Btaaﬂttxb0999ﬁh ﬁleggnopg}r%b(t)}@ay%secrh&ﬁfﬂ:at(o%gr)e Each

Fab fragment is nmongvalent with respect to antigen brnding, has a
si ngl e antd ﬁﬁ)ﬁh’ﬁ}ﬁﬂﬁgn%‘int‘@d%ﬁmﬁnﬁ SRR th‘éﬂ‘uné?ﬁlléf’rﬂnfﬂb(@éiyfﬂwompﬁse a SI ngl e
| arge F( abbs)anaamymagmnastm ol typa v, ﬁiﬁﬁﬂ]@&ﬂﬁﬂﬁﬁn tlich mpordhbwhtfau% biivked

Fab fragnen di val gnt,ant | gen- bi ndi a VI ty still capable
of crossri%’Ew,iangbeh3 CorreSpcf—nabQ these g hfqr'%a RS qior f”’r%f Htly 2891 havi ng
addi ti0onadhe FfPéWertESF waéism@zt mtnhleogidaubmseyudnear ’ﬂ?iler‘rmslamiedtahtéaoﬂ}lbpudmalﬁb wincl udi ng
one or Np&pS¥ §tt1§a'strh%rtfoﬁgfqn 1%@‘0%99&%11@&1@ 10 ng:gjl’ ggw%} afq at?tl_eii St N€

desi gnation herein F¥he const ant
domai ns b‘@’&l‘n"é]o’f"l‘lé‘eﬁﬂﬁ‘fr@? dgtedu peegngpet pl. 2\Taam fi%éé%%r(é%%mﬂu@hmmgi aal |y were

produced Nagirdm01333-0fo (F); afd BGAROLS OMGER:. BRY @504 BEl 1695t ei nes bet ween them
O her chem cal, .coupl i ngs of antibody fragnments are al so known The Fc

fragment conpfi SEETFHEYAHGKy'S b WﬁlﬁPf‘i"W%‘fiaﬁﬁ% Rr $middi spiteaesieal d
t ogetlhier noye thinsut fiitiges T}itnsethefcffom*emlvd‘annﬁﬁdle@aﬁh@ﬁresarﬁiﬁﬂvbmﬁh eééog%[z@ iddgtcerom ned

by Seque@%@lﬁré I@jﬁi&}gfﬁt oa%gtlh%’l? andCID IEFgIIngg?rltlguéﬁaf exzq § e%t, recogm zed by

Fc receptors on certaint Cf(ﬁsere?ﬁ Y mum
ant i body amﬁa@h@mt Giaine br eserntiadly ths sanmmmpetoéonain@ bge - I @camg fii-1 THO Predigrably,

bi ndi g fclcsstiRthSive £BENERLeERARA &B&b%fh IE 1%%{1&%%& o*ﬂga?c\’l% %a”d one
| i ght-chain varl abl e region domain in % , hon- coval s<oci ati on From

the fol di ng of "%'FES B R &dﬁ%ﬂ*ﬁ?l@ﬁéﬁ#ﬁﬁ% epagt Ahygperihedyast eindsdopareed | oops
each26romtghe H and L chain) that contpbute the anm acid residues for

anti gen bi ndi Rg and confer a J.gen bi ndi n ecificity to the antibody
B gl A S e B PR L5 oGy onl y

However , even a Sl ng var|
three CDRSick peeistrorgerfbordingnifang fogemntipagrottvefirgdiatintafiant specics aag N hadorand bi nd

ant i gen, h@hlxc;lcgkgy gihhaﬁltdnt@exl L se%&}cdl n%lrrﬁryahanmggql r'ﬁormag I rhﬁe sp%!:lgsddeﬁ%d%né a@lbody

"Si ngl e- chaj n ('S0 abbr evi at e
f r agment sbl%drfa?“ft%lﬂ‘bp (19 &lgiman antigers @b, 14s a higdine %fﬁtﬂtyllKéh\taiuboﬂl}o nlgerahmabogtdnnect ed

no assingle, ﬂ@@fl:rywm hete nehadol: Pt e aRl r)(ost[{/ aﬁlf}{o BQJemﬁQﬁduﬂﬁx d%m'i
conpri se bet ween t he donal ns

e I|nker
whi ch engﬁla(@g&t‘% éf%g’ls(/ Of HhMPlagT Heheqadgep éfam§t8?°@ect ltﬂném‘fﬂ@}’r mﬁﬁf“il’@@weﬁ?sndl ng For
a revi ewwbith 8 Evigasseut BD Bek bhat ieait Bbolho Rblaronakgyu: 0600 A GeheP ahn its

Ant i bodi nid k3 o§nenb d I\/Pore e erl ag, New York, pp
269 315 ??‘B’é%% %cjnf? rt% ‘baeck” ‘ég‘sw esf??&“%&?%lbog?&%g)& Ay °?‘g? IS nal |
ant i bodyoﬁ‘aﬂfd@ﬁ’émsslefﬁneép‘awe@uthyefcr@bistsralhmmnmgd sifwmbi agiheiyt s (see precedi ng
par agy aph) WArhan%mm'winEMﬁfs an(a"ﬁgé%ﬂgf IitCI]BQt A tgah!%i%)is tggg gen w1¥hQ§fﬁ\c/1|E|ntand VL

domai ns such
affinity such that the antibody is useful as a diagnostic and/or therapeutic agent in targeting a cell or

tissue expressing the antigen, and does not significantly cross-react with other proteins. In such
embodiments, the extent of binding of the antibody to a "non-target" protein will be less than about 10%
of the binding of the antibody to its particular target protein as determined by fluorescence activated cell
35 sorting (FACS) analysis or radio immunoprecipitation (RIA). With regard to the binding of an antibody
to a target molecule, the term "specific binding" or "specifically binds to" or is "specific for" a particular
polypeptide or an epitope on a particular polypeptide target means binding that is measurably different

from a non-specific interaction. Specific binding can be measured, for example, by determining binding
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that nter-chambut not Intra-chain pairing of the V domains is achieved,
resulting ma bivalent fragnent, i e , fragnment having two antigen-bndng
sites Bi swoeenfowsdbabodi es are heterodi ners of two "croPSOUSL099F3420
fragments in which the VH and VL donains of the two anti bodi es are present
on different polypeptide chains D abodies are descpbed nore fully in, for
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typi cal | YerkWepeciidhih@Bd €edQ madnﬂi%xg vmel\éfqln%mcala bin®10 Qﬁ&%hﬁﬁ!el tyqe obﬂjlltgl% otn €

hyper vanabl e |1 oops correspond t hose of a non-

all or s&&’é‘?léﬂi‘rlpallyl"?}’“%ﬂ Wltb@f“ Stl‘rfé'm‘lraiég bigdiag torfex @th@;fpolapmm pplmmwbg:bmql linn
sequence p}l'elﬂ@rehuxﬂwahﬂdﬂd tampbcb@éib{m&pifﬁﬂ@ai itYeaéiIag&,tw; le conprise at |least a
portion of an |gggltd LHF cons t ang gl on égl cally that of a
human i munog! 8k o?r e Rel eﬂfé’tﬂéﬁs?g’ logigad aﬁ’dﬁ’@%at utahle to'thqdic igeongp 1
522- 535 (©31986Jquere E@ﬂagnamor agfinoakid seqNatcel v @iad 32 r@D3)y 320 ax(tﬂ;&ﬁ&nd va@dvnth}%St a,
Curr %tfbg 1s§§1p(3| Ex2a gl%gof%gentf' %X)or ﬁmct.?o%(s)%glucﬁee tl')n\l/ régaéx I?%B)I(} e{ll S an

anti body which recogni zes i or S Iar ep it han one
antigen ﬁ?ﬂi%dentqﬂ@t%i&é&ﬁF@ﬁé‘trlb%i’émamlilwﬁﬂ%n@ﬁt Cbm}meqhate@@uitomdrt‘yem@@)n

recogni z 9hdgd@msis%lwn@é’gu§!ldﬂ dJr @éll s@ﬂécte RERorPleES Bkl Q:@epg)?)t Ehdl Hceh aZtﬁ’at?o'ﬁd IL-1 7F

In a particul %gﬁ cross-reactive antib uses or
essentially t ‘HR %?fbeﬂénﬁtdﬁ“eﬂlcﬂﬂm’él@tbe’t HOGe fq_f?Ath?rfélm f cyigtpgicity in

Pr ef @b ab w;ch tdeetod ngnmﬂa @actd N@pt@ﬂt(FdR@}lbr&Snt BEESiaf HoBRic HREK b@mal Ikkited 7A
use erein to refer

?gdt lhlé é )ce Sn%é[u r(ép lI bOd]Ilj e\‘/cltrt %ge% b etgeée a‘é‘?bt cél’t%a%frffﬁsd%hm%\speclﬁcally {o an
" speci esa‘dﬁge‘?ﬂdemtaraﬁtcclb@dw&ecge@y lﬂllahentarmhli |ith @nitdx-lﬂsL'FhJ: ZMbEdleﬁ'BM"bMy, i's
an anti b@ﬂ%o%@&e@lbarm%ﬁe a@soﬁ&é‘l)oggﬁlre l?dr g%h QSIH% mr%}'l;n)c{ry s or m EISC& WI’ g‘m a

first manmal i an speci es e of th tlge
second nESHErPEss Fe [gé’éinégnf\ﬁﬂwh?r?as WOH@Y@F)@@F@%EQEW%WF gantm Rideyd " bi nd

spectf i Cad.gaynmat RIS RURBBssRA bh &%ﬁtoﬁbletﬁz cellN@funfhallbdddh A1 Jnl pgéetéﬁéél ()ﬁgc)vet lue
erably no nore than a M and

of no nor han, abaqu

nost pr ef't glﬁaﬁﬁt MB%%HWH%# %?6(%1% 9§1)XT?L?§S€§MD%9?°“H5%O% "Eﬂ“’ﬁﬂlie ﬁ@mfﬁlfeftl Wity
for a hoimitoghRCOEssthacamtthageacitcom @as Facond, 5@0861&6&%@1 mmb foBRQCH es
which is fold r.a abo at | east
about 10 Otﬁ?lo %?og c&l@ llltsuc?%ss?_?/s n%ciud%[)enggerebl %%f)ﬁﬁ mﬁrllolnk/tc ffab?e f&%ll\/ﬁa AR Nﬁlf‘ffll gen The
speci es- H@B‘dﬁ@émﬂs aﬁterrbb‘(ﬁb' eraddibenably, ARG aofivityloéthy anolealisoftintpes maf beant | bodi es
as deji nﬁﬁ'es@b%/@vo, Qg't inRGLehal rﬁMe%uEIﬁas%ah&{Médzlﬁ@ly(ﬁgs elf'%d.npr %Inttl IAca(gj Xi.

U.S.A. 95:652-656 (1998).

"Fe receptor” or "FeR" describes a receptor that binds to the Fc region of an antibody. The
preferred FcR is a native sequence human FcR. Moreover, a preferred FcR is one which binds an IgG
antibody (a gamma receptor) and includes receptors of the FcyRI, FcyRII and FeyRIII subclasses,

35 including allelic variants and alternatively spliced forms of these receptors. Fc. gamma.RII receptors
include FeyRIIA (an "activating receptor”) and Fey RIIB (an "inhibiting receptor"), which have similar
amino acid sequences that differ primarily in the cytoplasmic domains thereof. Activating receptor
Fe.gamma RIIA contains an immunoreceptor tyrosine-based activation motif (ITAM) in its cytoplasmic
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An anti body "which binds" an antigen of interest, is one that binds the
antigen with sufficient affinity such that the antibody is useful as a
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on certain cytotoxic cells (e g tura hgiePote &bhi | s,
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cyt ot ox i arm' the cytotoxic cells and are abs
requi red Ezéta[@ 4E?ﬁdiﬁ%ng The primary cells for nediating ADCC, NK ceI l's,

express Fc ga’rﬁhaoslalnbhs ashal, veMecmseﬂnmayase@eemwg§>h59h(g,9md}gy Fc gamma

RIT @nd G, 03 WR on. o ietic s is summari zed
in Tagbl eSE% C%n page i %8%1:%? d%av%? h c&?ﬁﬁn%ﬁ% %‘iﬁﬁﬁﬁlb"@‘/ thesiolgo
(1991) 'Fdnaggrsaé%e AmEonaatstof i tigosarfic e epinsniy agragkd innithélayes forma@idn, isiniMi ke ADCC

assay, Shraschiabr Has&Ed Redolfts U S Pat No 5, 500, 362 or 5,821, 337 may be

per f or med " " «
Active" or "activity" or “function” with reference to an IL-17A/F polypeptide for the purposes

herein refers to form(s) of the IL-17A/F polypeptide which retain a biological and/or an immunological
35 activity of native or naturally-occurring IL-17A/F polypeptides, wherein "biological” activity refers to a

biological function (either inhibitory or stimulatory) caused by a native or naturally-occurring IL-17A/F

polypeptide other than the ability to induce the production of an antibody against an antigenic epitope

possessed by a native or naturally-occurring IL-17A/F polypeptide and an "immunological” activity
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Useful effector cells for such assays include peripheral blood nononucl ear

cells (PBMC) and Natural Killer (NK) cells Alternatively, or additionally,
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Examples of immune-related and inflammatory diseases, some of which are immune or T cell

mediated, which can be treated according to the invention include systemic lupus erythematosis,
rheumatoid arthritis, juvenile chronic arthritis, spondyloarthropathies, systemic sclerosis (scieroderma),
idiopathic inflammatory myopathies (dermatomyositis, polymyositis), Sjogren's syndrome, systemic

35 vasculitis, sarcoidosis, autoimmune hemolytic anemia (immune pancytopenia, paroxysmal nocturnal
hemoglobinuria), autoimmune thrombocytopenia (idiopathic thrombocytopenic purpura, immune-
mediated thrombocytopenia), thyroiditis (Grave's disease, Hashimoto's thyroiditis, juvenile lymphocytic
thyroiditis, atrophic thyroiditis), diabetes mellitus, immune-mediated renal disease (glomerulonephritis,
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General methods for the recombinant production of antibodies

The antibodies and other recombinant proteins herein can be produced by well known techniques
of recombinant DNA technology. Thus, aside from the antibodies specifically identified herein, the
skilled practitioner could generate antibodies directed against an antigen of interest, e.g., using the

35  techniques described below.

The antibodies produced in accordance with the present invention are directed against

two antigens of interest, [L-17A and IL-17F. The IL-17A/F cross-reactive and bispecific antibodies

of the present invention have been generated using phage display technology, but other techniques known
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antibody molecules can be engineered to maximize the percentage of heterodimers which are recovered

from recombinant cell culture. The preferred interface comprises at least a part of the Cy3 domain of an
antibody constant domain. In this method, one or more small amino acid side chains from the interface
of the first antibody molecule are replaced with larger side chains (e.g. tyrosine or tryptophan).
35 Compensatory "cavities" of identical or similar size to the large side chain(s) are created on the interface
of the second antibody molecule by replacing large amino acid side chains with smaller ones (e.g. alanine
or threonine). This provides a mechanism for increasing the yield of the heterodimer over other

unwanted end-products such as homodimers.
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SH fragments directly recovered from E. coli can be chemically coupled vitro to form bispecific
30  antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992).
Bispecific antibodies include cross-linked or "heteroconjugate" antibodies. For example, one of
the antibodies in the heteroconjugate can be coupled to avidin, the other to biotin. Heteroconjugate
antibodies may be made using any convenient cross-linking methods. Suitable cross-linking agents are
well known in the art, and are disclosed in U.S. Pat. No. 4,676,980, along with a number of cross-linking
35  techniques.
Bispecific antibodies have also been produced using leucine zippers. Kostelny et al., J. Jmmunol.
148(5):1547-1553 (1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the

Fab' portions of two different antibodies by gene fusion. The antibody homodimers were reduced at the
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ant i bodi es, 31 "ot echnol 4,
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sepapat egtsaied, i jcinpedinoomdbeatl, mbg Maﬁcms@x BheRakh fd et | g,\/
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bi val ent
fragnent%(J%M)¢dMMWwédﬁ%ﬁﬁ@3PMN@M@Mﬂ@UﬂﬁI%@)ﬁgwbn&wm63nbﬂmthByymnhatn CH2
and/ §F  al. (1991). Nature 349, 293-299; Schmidt et al. (1996). International Journal of Cancer 65, $38-546; and

Thirion et al. (1996). Eur. J. of Cancer Prevention 5, 507-511.

A specific method for making bispecific antibodies is described in Example 2 herein.

Recombinant production of antibodies

35 For recombinant production of the antibody, the nucleic acid encoding it may be isolated and
inserted into a replicable vector for further cloning (amplification of the DNA) or for expression. In
another embodiment, the antibody may be produced by homologous recombination, e. g. as described in

U.S. Pat. No. 5,204,244, specifically incorporated herein by reference. DNA encoding the monoclonal
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GENTAMYCIN™), trace elements (defined as inorganic compounds usually present at final
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35 skilled in the art. The culture conditions, such as temperature, pH, and the like, are those previously used
with the host cell selected for expression, and will be apparent to the ordinarily skilled artisan.

The antibody composition prepared from the cells can be purified using, for example,
hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity chromatography, with affinity
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humanized antibodies is very important to reduce antigenicity. According to the so-called "best-fit"

30 method, the sequence of the variable domain of a rodent antibody is screened against the entire library of

known human variable-domain sequences. The human sequence which is closest to that of the rodent is

then accepted as the human FR for the humanized antibody (Sims ez al., J. Immunol., 151:2296 (1993)).

Another method uses a particular framework derived from the consensus sequence of all human

antibodies of a particular subgroup of light or heavy chains. The same framework may be used for

35 several different humanized antibodies (Carter et al., Proc. Natl. Acad. Sci. USA, 89:4285 (1992); Presta
etal, J. Immnol., 151:2623 (1993)).

It is further important that antibodies be humanized with retention of high affinity for the antigen

and other favorable biological properties. To achieve this goal, according to a preferred method,
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prelimnary purification step(s), the mxXture conprising the anti
i nt ep@st autoimmune diseases.

Examplary inflammatory and immune-related diseases targeted by the cross-reactive and
bispecific antibodies of the present invention, which may be, but don’t have to be, immune or T cell
mediated, include systemic lupus erythematosis, rheumatoid arthritis, juvenile chronic arthritis,
spondyloarthropathies, systemic sclerosis (scieroderma), idiopathic inflammatory myopathies

35  (dermatomyositis, polymyositis), Sjogren's syndrome, systemic vasculitis, sarcoidosis, autoimmune
hemolytic anemia (immune pancytopenia, paroxysmal nocturnal hemoglobinuria), autoimmune
thrombocytopenia (idiopathic thrombocytopenic purpura, immune-mediated thrombocytopenia),

thyroiditis (Grave's disease, Hashimoto's thyroiditis, juvenile lymphocytic thyroiditis, atrophic
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30  fragment present in the formulation, the type of disorder or treatment, and other factors discussed above.
These are generally used in the same dosages and with administration routes as used hereinbefore or
about from 1 to 99% of the heretofore employed dosages.

Generally, treatment of a target disease involves the lessening of one or more symptoms or
medical problems associated with the the target disease. For example, if the target disease is an

35  inflammatory disease or condition, the treatment can reduce inflammation and/or alleviate one or more
symptoms associated with inflammation.

In the case of rheumatoid arthritis, symptoms include, without limitation, muscle and joint aches

b

stiffness, swelling, joint pain or tenderness, one or more of which can be alleviated by administration of
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30 formulations of the invention can contain a pharmaceutically acceptable preservative. In some
embodiments the preservative concentration ranges from 0.1 to 2.0%, typically v/v. Suitable
preservatives include those known in the pharmaceutical arts. Benzyl alcohol, phenol, m-cresol,
methylparaben, and propylparaben are preferred preservatives. Optionally, the formulations of the
invention can include a pharmaceutically acceptable surfactant at a concentration of 0.005 to 0.02%.
35 The formulation herein may also contain more than one active compound as necessary for the
particular indication being treated, preferably those with complementary activities that do not adversely
affect each other. Such molecules are suitably present in combination in amounts that are effective for the

purpose intended.
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wide range of types including, without limitation, hemopoietic cells (¢.g., bone marrow cells,

macrophages, monocytes, dendritic cells, T cells, or B cells), fibroblasts, epithelial cells, endothelial cells,

keratinocytes, or muscle cells.

35 Articles of Manufacture and Kits

Another embodiment of the invention is an article of manufacture containing materials useful for
the treatment of diseases or conditions targeted by the antibodies of the present invention. The article of

manufacture comprises a container and a label or package insert on or associated with the container.
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preservatjig, concentration ranges from0O 1 to 2 0% typically v/v Suitable
preservatives include those known in the pharmaceutical arts Benzyl
al cohol , phendfditicpaldy. dsgrticlepbmpyyfasareape furthgrdmprisspybooad ebeincmomprviefer r ed
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phar mace tfl adl Y, 3}? ng rérfact ant at_a caoncentration "of

The f or miM &AM (oming §etigRf sRiUHOTE ey ftFr tesigle é@ﬁﬁn&}"ée”é’éﬁffﬁemﬂ as
neceg8ar yrofmaromhercplmt beutadpiindndatingamhebrifRg, dieas, alers, PEafeghablyyindhose
with conplenentary activities that do not adversely affect each other Such
nol ecul es are suitably present in conbination in anmobunts that are effective
for the purposlkes fPragareded®hdesairtipvie comigrrediiodn sigtiviay toahae de siéldiappadtoi n

M cr ocapsidbie Me @RANBA THE Qﬂlo@?ﬁ@ﬁﬂlnﬁ)lcs By oﬁ%ﬁf%'; VRtL0 ﬂa ﬁ@%{kg u@g%ﬁd oL Ry

nt erfaci al poI ynerizatio for exanple, hydroxynet se or gelatin
mcr ocapél“lﬂnée éﬁﬂm‘ﬁgﬂeﬁco(’ﬁ%ﬁtﬁ‘ﬁﬂr?f@tt H’é(élvlloat“eﬁ)ly A deslpwaibes maddispiions ofved v, i n

col | of dalnvettibgindediiiors Lhoé‘e)éﬁ&vﬁf@ld (:0ibe@ K@aR R bebdrROS OB S 10 tR)sOUMIcA in the art
m cr osph? and nanocapsul es) or m

re mcro nmul.si ons article
nacr oenu g’flgiﬁsfor SC“WWP&?J%% }‘ﬂ@ngﬁeé‘@%%fégﬁ WPRAH HYPoN' s Phar maceut i cal
Sci ences, supra Sustarred rel ease preparations may be prepar ed Suitable

exanpl es of semraggac%aa@%ggemsw%a&a il Qngplg%e}%éw aple matrices

of solid hydro hobi ¢ mers- contai nin B et nces are in
t he for g %W@ﬁé’(ﬂ“&’ﬁ‘t‘qnéll@@s ofgergyise lnﬁwwﬁﬂb , Thg pourric of @mpélﬂl@nﬁi@dmﬁhes of

sust mdfoﬂb@f@ Examples, and throughout the specification, by ATCC accession numbers is the American
Type Culture Collection, Manassas, VA. Unless otherwise noted, the present invention uses standard
procedures of recombinant DNA technology, such as those described hereinabove and in the following

textbooks: Sambrook ef al., supra; Ausubel ef al., Current Protocols in Molecular Biology (Green

Publishing Associates and Wiley Interscience, N.Y., 1989); Innis et al., PCR Protocols: A Guide to

35 Methods and Applications (Academic Press, Inc.: N.Y., 1990); Harlow ez al., Antibodies: A Laboratory

Manual (Cold Spring Harbor Press: Cold Spring Harbor, 1988); Gait, Oligonucleotide Synthesis (IRL

Press: Oxford, 1984); Freshney, Animal Cell Culture, 1987; Coligan et al., Current Protocols in
Immunology, 1991.
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matrices include polyesters, hydrogels (for exanple,

pol y(2- hydr oxyet hyl - met hacryl ate), or pol y(vnyl al cohol)), polylactides (US
Pat No 3,wd2081R¥5400copol ymers of L-glutam c acid and gam@a/UuS2009/055420

et hyl -L- gl utamat e, non-degradabl e et hyl ene-vnyl acetate, degradable lactic
aci d-gl ycohc acid copol yners such as the LUPRON DEPOT(tnm) (injectable

m cr ospheres conposed of lactic aci gxghmeokEgc aci d copol yner and | euprolide
acetate), and poly-D-(-)-3-hydroxybuty pc acid Wile polynmers such as

et hyl ene-vnyl acetate and | actic_acid-glycohc acid enable rel ease of

mol ecul es for '6&lovte ceagpies aeenterr dorliaaiye perpeses eds anpriomed insnded to lshior t er
tinme perltw@o;\AVbeme@mpﬁana&rﬁda@mdybodl es remain in the body for a |l ong
tinme, 5they mayldenaturdei or a? reng e 325 a result of exposure to noisture at
37 0C° resul tY G 9 EEUTE FIRTRI SYPE B e RETe PGP ESRTBY deRAMERYY i n
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content, usi ng;ARRELQ Mgﬁo%saddl tives, and devel opi ng specific polyner

mat ri x conp03|,|ons _ an |bod|es and antlbody fragments described herein
are adnini st elds : f S}l Eeniify fyiizld dmiibddidknown net hods, such as
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subcut an PEPERSPPT LAy spsiAgo b prpnveptinnal serag she phage Abrarigssistecal | or

i nhal at i eortaddait esndsagdhst adei InHSW @TIL-ONF alaye lrer @ﬁfnﬁﬂnﬁéubxﬁﬁé YhadesbrhRd wede
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obt ai ned P HRursS kmh@(;a e%ékhlg%u@é?lPﬁgJ}"g %Htg%;fﬁe%%? 1l gzs%yﬁ%fl% @%ﬁy or

anti body fragnent T ranst ect uce en’r rned to
t he subj &etinepametiumin BEA) 1d 0985 (of) trewmrde Aniihgdy rbcctliprsdes Vi Gsbadinkge et

Wi t hout  lai., i Tndduh@INVcth X500 03- 21 BoBRE S'H(\ﬁL Qe@Ll féﬁal Ve %‘?& k9, 2007) were
or Bcells fi brobl ast s,

macropha ocC endr i ce

epi t hel i gﬁ?d%géol alngg,enéhﬁéfﬁ%rf’teléIanCL‘E‘f”Ib?e ?(Vé?‘h‘?ﬂ“h%é%?f“é?npc&‘urﬁu%lf‘é Oii“éﬁldé‘/ Articles
of MaAuf avtgareagndiaks tere Andtdien teebadi MBETPBOHith hieso mweaatzop and tBudiphadet | Cl e
of manuf ) or the nt of di seases or
condi t i ogl(sé;e;é g’%gggtgééhﬁ}ﬂﬁéﬁg%wot%l 0 fcelgorg’ﬁ mtmﬁltes a’%denglétﬁlim tg%fl FER PREesHicl e
of manuf dttifrbesedpipd)i Kewveredrhngeaivaeramakiiibdan k. ab@KLdrBhpra:@ksaghmngmert on or
associ at %sé%éﬂﬂseﬁejaﬁonqgtﬁﬁ@'nﬁ%a§6ﬂ &f%&lb%dfﬁﬁé@xhﬁﬁﬁéanh%ﬁ' ? l%%rwagé%urgg!i &

bottles, _vials, )érln ges, etc. The contal hers nay froma variety
of mat er PAINSUE FRHNE EriggeRyof plate ypshingas ermnally perearher hoI ds a conposition

whi chsi s ef f esftérveodnoy oftplir&&ig] d@iflche carngledt W%b@&ded”ﬁ@cl&@ygfe@ pQRc%rcbéhe access
port (fop e cont al.ner be an int rave solution bag or a
vi al hav?ng a sfi%}lt/\b&lbrarés s Sga%é‘%“ﬁ‘ﬁg‘&f A s lf‘ﬁ yz?& ndshbaeer -1

| east oné aa¢tli-Vig'. ei@temetnahhetrdg@nmfmlmesahtneomre BCR s@n@s&Hb eaatfy wequekedabspeci fi c
anti bodygf.antibody fragnent antibody of the invention. The |abel or
package insert indicates that the conposition is used for treating the
particul ar cohirffingiss ofpheeepieticoy crpaplied yend melermpaitipl EFI§AL Reyphagsnpr i se

i nst puct hr@lB@dyfI@HO @dﬂa@ Wirs fulhdr rd&ertnh%d ﬁﬂﬁg &%Mlt&@ﬂﬂ%@éﬁlhdl%Ll@A tUm:r'un ?Ba{ggnt
Articles ?L({m fure and }s conp ng. co nbi nat or'i
anlibodies that bm both human I11.-17 A and IL 17 F w1th ighest IC50 were chosen and reformatted to

full length IgGs for evaluation in in vitro cell assay.

Clones of interest were reformatted into IgGs by cloning Vi and Vy, regions of individual clones
into the LPG3 and LPG4 vector respectively, transiently expressing in mammalian CHO cells, and

35  purifying with a protein A column.

Determination of IC50/90 of cross-reactive antibodies

Human neonatal foreskin fibroblasts (Invitrogen) were seeded in 96-well plate at 2x104 cells/150
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therapi es described herein are also contenplated. Package insert refers to
instructions customarily included in commercial packages of therapeutic
product s wbaptastoai n i nformation about the indicationspCudsg@/ostisage,
adm ni stration, contraindications and/or warnings concerning the use of
such therapeutic products. |In one enbodinent, the package insert indicates

t hat the Qoewpasiclon aayl 1S Mb‘&@dx}:a@ %IaEJdQ\QI}hU]\:gkrﬁBc/anﬁ?bd%/ E&A@HH%%{&WU? ;lu% im%éliﬂ?
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further conprise a second contal

phar neceutqticdin RRISM eebiCat/Pe vabigs ﬁ@équlatesluehg ths sabactbferalr@st atic water for
injection (BW) phosphatebuftered sallne Rlnger s solution and dextrose
sol ution. It m&PH YL qygien; Derivg §pi gis|Ve Lf a

commer ci al and’hagsﬁrd ;B’V(Hoﬂpiem\mﬁ fromlpﬁdguﬂidwo@imr@&l& f1ey S0 Hibrugnt §73-fobd ter s,

dl tten tion i s considered to
Bges ufe ;‘5 i c(?(g)gp f l(r?)tlang nﬁﬁtlo%c one T%ﬁ Hgg) Iﬁ‘% R&M9PY “agls?}%éfbgt“imé‘@aﬂé}’?gﬁbﬁ{}gﬁt i on.
The fol | owifasgoBM&hipkiedorhngs) ofvieénstl itoary ichblastivratdifig hpuy posesriciid yomaaed ar e
not it er{d%d)f £8nds bm{eregthﬁ)nxstﬁé)g elrlggr% tf(J? Gl Bft}er%gtﬂxtatlénn Y%%Qn&mr?i%né sotﬁ rar%éﬁmrzéltlon

| ndeed, various nodifications of e invention in a 0S€ shown
and descITHERFs RErerH g atimity gubision i Pashandaenizakiors encdleht dhaid libmrytwtie selectedf r om

the for eg»emrtgls dﬁﬁfﬂhibelﬁhg@ Bhadd ChR Ak ds ;éﬂﬁ&dﬁgé&tugrhgarﬁ?ﬁ&@d&%@séﬂp@té)%v\ggggﬁglegl ai ns.

Co | | ilable r erre oin e ampl e

acoor di ng v MR Set Gt G M e eome it 68 Honpsb d Ml Ot S, The

sour ce ofl0TRPS2(2084)). For ghéintridbizationredidves £t Pbsitoni MGPAEXRAYP bLESHR- AN, dzsthglgl tghout

th Cizfi RN ri can e ure
e, geechiosgieon . B15 AsserehRinuTIoia 3y G ETLESn, Tipe, Q1

uses st adtfberat C]@iméu‘létmn? elCIYT loprscloih]l/Ha atd IDIUS, tvechel attad gyt rarsivioizatias. Tdnose

descri bedch&k mﬁdoﬁmuérﬂoﬁ(ﬂ@o& Qvlhlrc(ﬂ\{\ﬁtr%gucte@?ﬁg hoQks =@ gpz[é&%%rm%{g ly S u pl‘ a,
Ausubel et al., Current Protocols in Mlecular Bio 088/ bI
atxtuggs of bep@]:ﬁavormg

Associ at 8 SHFFARPTERPS | thiTatiagepie RNG, warsxpthesizeg goth 704! frhf-
Pr ot ocol ste wAld@ic decldoaddviethopl st aﬁﬂldur'%@@fw&bh&@erﬁ Asaem 1A @994y I nc. : N Y.,
1990), Harlow et al., Antlbodles A Laboratory Manual (Cold Sprlng Fﬁrbor
Pressy Cold Sppj,r £ S.Jgonucl eotide Synthesis (IRL
Press: Oxford, I C Cfture , 1987; Coligan et al.

Current Prot OE@Iaﬁinltymﬂpmwmait @@ﬁ}cuon ﬂl&@elrrtﬁa}%w&;%&bféa@d fquldté)éehiﬁg fEXRMI es ar e
not intended to limt the

g]::]:)gtraegf L)%hd IfOdro g’:& Mt 0‘%%\% gn | on | N ﬁﬁvy\%’f)g % }]aerl’glﬁf“égﬁ”fereasﬁﬁedl Ipgrefugdly peginst
referencé@n%ﬂbéaAﬂm@HeYbﬁe@em&bsﬁ&dwﬁﬁnammUﬁp&k&ohﬁg@hﬂmanQW@e&ﬂ&&d by
referenc ﬁ'galn@t t&r@@ 'crgate%rf)‘ia'tg (ﬁfbﬁ Cﬁ%%lp%la:l’e) '&n&l 'pﬁag!&‘ mi].vut af%ult:3 8&9/%051 mﬂq/a ﬁg}\ and

Ant i bod| es_Matenal s and
0.05% Tween 20 for 2 hours at room temperature After the first round of plate sorting, solution sorting

=

was performed to increase the stringency of selection. For solution sorting, 1 O.D./ml phage propagated
from the first round of plate sorting were incubated with 100 nM biotinylated target protein (the
concentration is based on parental clone phage IC50 value) in 100! buffer containing 1% Superblock
(Pierce Biotechnology) and 0.05% Tween20 for 30 minutes at room temperature. The mixture was

30 further diluted 10X with 1% Superblock, and 100pl/well was applied to neutravidin-coated wells
(5pg/ml) for 15 minutes at room temperature with gentle shaking such that biotinylated target bound
phage. The wells were washed with PBS-0.05% Tween 20 ten times. To determine background binding,
control wells containing phage with targets that were not biotinylated were captured on neutravidin-
coated plates. Bound phage was eluted with 0.1N HCI for 20 minutes, neutralized by 1/10 volume of 1M

35  Tris pH11, titered, and propagated for the next round. Next, five more rounds of solution sorting were
carried out together with increasing selection stringency. The first of which is for on-rate selection by
decreasing biotinylated target protein concentration from 10nM to 1nM, and the second of which is for
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Li brary Sorting and Screenne to ldentify Anti-IL-1 7A/F Anti bodi es Hunman
IL-1 7 A (R& Systens, cat# 317-1L-050/CF) and IL-1 7 F (R&D Systens, cat#
1335-1 L- WwoRh@Mpswer e used as antigens for library sortiPag/useeoomssreent i onal
sorting, the phage libraries were sorted four rounds against either IL-1 7
Aor IL-1 7 F alone For alternative sorting, phage libraries were sorted
agai nst Idff—rlatcEAcoﬁﬁﬁib}} alddihZ cfceds ratneuir@shﬂngeamrwafw ArdcLFro@ini (M 1510 AL toNBRpe: 96
wel | I\/BX|§9W eb {:) z wer e ate/ﬂ \ﬁg ht at gOCWIth target antigen
(1 ong/ M) ahd her CYB H’OPé?mpff Er At PEIET SrrEd -l 56%3@8) to

bl ocki ng lb\uefrfoequrI@BS“Ibhégﬂm@plbate buffered salme (PBS) and 1% (w v) bovne
serum al bumn (BSA) and 0 05% (v/v) tween-20) Antibody phage |ibraries VH
(see, e g, Lee et aI , J Immnol Meth 284 119-132, 2004) and VH VL (see
Li ang et al , HigEzeeghmdiig QRO LI (56 rpet@ptli gen pl at es

se|toar ately an@olonféybate Eidke‘él\ﬁ%ﬁﬂhegfmh Abixh QR @t@lfohﬂ%sew%éso&z%\le% hP;Q day
anti gen- C

re washed ten tinmes with
Tween- 20)° ‘Hg“g‘é{ 13 f&ﬁ cdifet i SBrgnEgrbgRieHins e NG Qe dn%fﬁwH\nlna@alcwr 30
M nut es aineh rhe sdnregildte @ dolwiytoli Xan istual pamdawmgmas BicMdEmsonbals e6 (Nlamu&)

Recovere L r t he
subsequ eﬁf&g‘ gﬁ%?atem%ere Coa@dld)g bi l%ﬂf:l&aﬁ E’f’ f‘%lr‘%“ a%?i ‘Hgyﬁ 3}%@@% tF’Pi & PBS
anti gén- @bé?@@lerp@atoeyoma@lneedm@cp hagrs2 T8e Ma@sr\@e,re Eoudted \aigh &t dfn qﬁkﬂA/foojo pl at e

washi ng \m§ar91r4@91%|1@Mde&?i(ﬁf@ﬁa%&hé%%ﬁnu@esrOU”dS of panning, significant
enri chnent was observed 96 cl ones wer eﬁgl cked each from VH and VH VL

library sorti A§e RhgegEpErhuasiHeehi 0 it FEP Aseerame fivkgl inymiunesmizent assapdtufferhuman

IL-17 A awes Wi d% BSKY@ON@TW@M(&}WE@I Wisubnihese pel e&ﬂ@%o\{l%@l Bieagguenced
to identi. fcxbag uence cl ones The affl anti bodi es were

niti
ranked usifgy 6%51 ]teaségﬁ‘%é?t PIL TR A PR @‘%’I\Qﬁt 7%‘6&’5“17‘%‘:3:0“\5‘% faRouher e
furtHhér dregeemmeme@s tsnisfegedodypetsidt fovke tm@am@m@amgplﬁhd TAc bhictie gghipgRken

ant i bodi and hest | C50 were
chosen a(ri: 1:5 &tor %g(?’?tehg Q%JQH%] quJr_Tbht%%e P thésar% }?m%l\?a at\el%lag% hIth% pFa% Wftro cell
assay C Fiehsd gfleastitve Hasy WlWeffBé* ¢ @f’/ofw fl@ d'h¢ pitding wEsudnyifiel yriddige Mrsemdich VH
regi ons @frokild MHRPY.RbnjEch @D &Ri-N Dst Ribdy 1rl—IB@A @ﬁ@er '(_IP%O)U g I’nglgba{e@ ﬁ)pg?’;lnln\ﬂg

transi ent% EXPr essi n% In mamal i an , (g% a pr Ot ein
A col unm *DRPB FHPHA o f hordtesstF otrsayd veﬂﬂd’&s %Oéa{ﬁwe%z ﬂqaﬁé'lm @éeSHNﬁ’én
neonabval 16mi/eskot 1f i bnodil3@st, S-dbAvihIFRGER) (TVEB)PHRRME dubistatdbn MebLidRl at e at

2x104 | s | ith

oyt okl SHETBEG PR MR e e f st e ey St ettt rn 1 L- 1
7A was usewbagt G SWgﬁuﬁs aReco tdpipratte. Hbemgactibh wisAfoppaidy dddik 1A0uIS01 MGépibric
Reconbi napfy (ﬁ We EJEB l}VL:Md ah«%ze%rt(p gk%ﬁé 34@%11 s aI Jogxgt %?%gF Tﬁfﬂgﬁaicaﬁls ed at

25 ng/m Supernatant was harveste ours ater and

per f or neded) fEhs YA lew @leSE cdch gl tpsolstemeing uiiag a phrstendd@ IS Anp PRSI airfd0 @50/ 90
val ues caheob adadiol B \ehstheuSQIE 1Akl qGapst ruct Libraries for Affinity
| mprovenent of Cl ones Der| ved fromthe VHL| brary Phagem d pW703 (derived

from pha \ 4 t J 340 073-1093 (12004
cont ai ni %g‘”i&ft" (r)egucc%?j f‘? ”([ ‘70"”rﬁef © ‘@ﬁﬁoﬁ’@etﬁ‘gg @b@ﬁ‘s Og‘ﬁél Wihagicamp @r)]*l%’g
nonoval ent Fab on the

In comparison to the ODysonm reduction (%) of the well of parental phage (100%), clones that had

£PaE .o

30 the ODyspnm reduction (%) lower than 50% for both the human and murine target were picked for
sequence analysis. Unique clones were selected for phage preparation to determine binding affinity
(phage IC50) against both human IL-17A and IL-17F by comparison with parental clones. Then the most
affinity-improved clones were reformatted into human IgG1 for antibody production and further BIAcore
binding kinetic analysis and other in vitro or in vivo assay.

35

Characterization of Anti IL-17 A/F Antibodies (Biacore)

Binding affinities of anti IL-17 A/F IgGs were measured by Surface Plasmon Resonance (SRP)
using a BIAcore™-3000 instrument. Anti IL-17 A/F human IgG was captured by mouse anti-human Fc

antibody (GE Healthcare, cat# BR-1008-39) coated on CMS5 biosensor chips to achieve approximately
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surface of ML3 bacteriophage) served as the library tenplate for grafting
heavy chain vari able domains (VH) of clones of interest fromthe VH Ilibrary
for affi mvOoyorsetoat i on Bot h hard and soft random zati oRCTtUS20QHFRI0 Wer e
used for affinity maturation For hard random zation, one |light chain
library with selected positions of the three |ight chain CDRs was

r andomi zexo uspange mmtacﬁodsmdesm@madmms Mol seral ﬂ[hﬁbnsh@lm dntihpdr es and

t he desi gp ra 34
1073- 1093 %‘ng%w/x 9&{@ r ang%){rj‘nﬁ“zda;Jl IP?gg pg&u‘é <At Eﬁaﬁm& /8%/2 %‘Aﬁgﬁl and
96 of CDRGNE) R’Z‘SS”SE b?ﬁdGliﬁ)» Snao- 1@EDIH?W172@D WCEZI;Je@addn B3F bfcofPBSHRA BI25%95 99
and | COA m a!_ng \Mnﬂ} gﬂ&v@?agee(}f %adl/rrﬁ‘fp Q\s%)\é?tlc%l r];t];se Osrg)glat? atrzlitg Bﬁff were

| oops, L3/ H1 and L3 were selecte ran Gm z £1°60 eve t he
soft randel! Etéfﬂ 568 st ab-tenc Lavkdneskr binding ondde $BIACbre Eraltadion Snftwaa:tversxoﬁ

appr oxi et 8l the 20X itAmldRSocS8bESHEM: RS b da!a§1ate& hendtHipgeni ¢ DNA was
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nucl eoti des (@abdtop et al , Journal of Medicinal Chem stry 37 1233-1251

1994)) Ph te AFfinity | t
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(Pi er ce BrEtBEHRBEGYing trboth DT FakBAD, Yodyin 3Onevimaicesd lateradpumic fempér at ur e

The m Xt WiRiWashyl it EJB%[rtexl/éﬂnﬁ%d;'e%MW hS é1n<{02$}'P§1 anggl%"eqlﬂpgoé 9?5& llLV\FﬂIAl was
applied todepv\(ﬁ avi dm coated wel | s rrg m nutes at

t enper at @t G ST E L KRt RSy Hps SB‘i"‘B?drﬁ)‘l ‘%ﬁ“éﬂ magyrajier- bound phage
The wells wer Elgma:shedarw)bkbgBB&q&rﬁEs%f?iM&l&roZ@re&ﬁﬂe zlnlquEﬁ/FTa(ﬂtﬂQﬁieﬁﬁrmr?ﬂﬁ
backgpoun S ni n ts that were
not %Ib ot rrgllng ur\%gyaéla%a {Xﬁ‘%% oﬁndngﬁ??ﬁllar&ﬁg at'e lgbrez;%g%écggﬂﬁ?f %%BSe was
eluted with OHf:ENy H@in vraoqtb 0gien swatcess offeutier absszadmbwntiAm{hnubﬂdwa&nam‘dmgM Tps
PH 1, U bk el @lthii0BRBRs A shal vhm nextudauntheliexh, % PN(DEEpouNds of

sol ution sorting were carried out together wt t1d
stringency ThEGE? phetvs B aljgpuent of Behy @hﬂméﬂqule%@féb-llé@fw@ﬁs rbwlmmb@m ng

bi ot ny| ﬁmdm 25 GBY IPNT: ©) z{hd(it@?i%ﬁlmrﬁﬁﬁré&%rxﬁr{n@ PwLERg N izp(s%ﬁs{}b W(ﬂs)t he second

o ec ng _excess anoun 0
nonwglg ot ?{Jﬁ\?ﬂg? % S{Egr@éfo ;g ?‘@l#ﬁ 7fd% 32%@ Hﬁﬁ?e})ﬁtg‘e&ﬂ?ﬁét@%@‘anwgﬁéﬁ
bi nders mqtldmeqsaa:tboxe(domterrperature Al so, the phage i nput was decreased (O
|~0 5 O D/m)git0 hage. bi ndi n rou inity
Screening ELI'SA { élg% Q%%h’% the hetowf &Slﬁ)seq&orf‘:%%ifgﬂsW\/A\nggof)s'r%’fg‘éf af“ﬁboﬂ t he
fifth or Y828k (S @ﬁ]a%ékP@@n@ﬁ@ﬁﬁr@tﬂm@wm@n@angrmm;wamsmm HO: BJC in
150m /\Aekbvzt?éls?zY’B'E@&dll\@ %)tﬁsﬁ@fmfsﬁt(%@%@'ds* W?é’l%ﬁ q‘ibdxﬁ%p j.n 96-well

pl at ate co ongs( rent al

phaggo ( Fglwé ?éld?Cé%A (SEQIDO: gglq%p(’wzmg,%lscs $EQ 1D NO: 19). The CDRLI, CDRL2

and CDRL3 sequences are boxed. YW278.15.18C55A and YW278.15.18C55S have the same light chain
as YW278.15.18, and the C55A and C55S mutations in the antibody heavy chains were introduced to

facilitate manufacturing.
FIG. 8A shows the results of the BIAcore™ immunoassay performed with three affinity matured
35  IL-17AJF cross-reactive antibodies, YW278.15.2, YW278.15.18, and YW278.15.3. The binding
affinities to recombinant human IL-17A (rhIL-17A), recombinant human IL-17F (thIL-17F), cyno IL-
17F and human IL-17A/F in solution (Kd (M)) are shown in the last column.

43



Maxi sorp plates were coated with | OOM /well of human IL- 17 A and IL- 17 F
(2mg/ M) separately in PBS at 4C overnight or roomtenperature for 2 hours
The pl at esowerod2bloocked with 65m of 1% BSA for 30 mm amdTAGR9090554206 Tween
20 for another 30 mi nutes The phage supernatant was diluted 1 10 in ELISA
(enzynme linked i nmunosorbent assay) buffer (PBS with 0 5% BSA, 0 05%
Tween20) wi t h Fos. 8wishdvaulic rdndbitiR B Rtor@MahRimdadthy fHMimet G4tabMB) MiTEc@Nd

i ncubat e | east .1 hour at teon 75m of
m xture %78%1}? G W Eho alg% cg$sg 9§r7105t el A'%f/\gwd fhgr?s@{ g@% @t@éﬁw |)de to the
target proveion. ?do‘éWé@P bI?atTélsbfﬁﬂleg gligtie tevasongemand pmgh Bk (Fik- 11/5) mmto allow
the capt lxléc%m%a&t' Hlﬁ%ﬁﬁ 19115‘?% 158), L6 . @W%&nogi/-q‘%rﬁv\é%ﬁﬁ%ﬁ@ % J\'Il%n&lg@t e

0

was washed at least five tinmes Wwth PBS-
quant ©°f i S¥IFE BeR RHBT “tadi sh per oxi dase (HRP) - conj ugat ed antl -ML3

anti body in EEIGA skuHsli@redultslor AR cgd 1%%@@5}@5&%&{6(1 #8h IR S arfhityr OOM

tenperatu es were PB % Tween 20 at | east five
times Neﬂagmfd%ﬂ%‘&ecmss Bretiye in“% d?%?t%yggrlség‘éﬁs% nggrléﬁélcﬁﬁ Benzi di ne
(TMB) Peroxpagisseo StrS8.1 atte Tantin@ey dhnidasereSothitahitnmbBn (HYA GhiL-17A),

(Kirkega . I ( s gde he wel |
and mcug{a‘fglgg)g Wu%ﬁ%ﬁ’rlzﬁ SIL%F) ?%E enperatgfﬁ?ewﬂﬁéyﬁgégq onﬂké/@@ & opped by
addi 1§ 1¢omn e PRosihonc Acid (H3PO4) to each well and allowed to incubate

for 5 nminutespry 16 HOW 1 FRQLAE HE 9@@@%&9&@9@Lrﬁ%m&m)m%fﬁhw gld ow
col or meach wel | was determ ned using a standard ELI S er at 450

run The Ep!FEHGOETEIToANdies using (irsys Bal Byastivdared T]E?\/H‘W@géfﬂlilé{e?@ﬁh@%mn
reduct i omL- Q?Aares}[o@mﬂﬁgl’zlstmolﬁﬁm%| s with conpetitor) / (CD450nI n of well

wi th no conpe * 0 the OD450n| T r ction

the wel |l of pgfr(%nt and Sho‘“é%‘r’%ggfd@ﬁgﬁ%i Te AP R retaﬂﬁ’e@i‘}i’%%?fnﬁ‘sﬁ ta%x}}/%qd

(9 Iléwennlteﬂ!r.lamdm%fﬂreabtﬂiOkthOhaegdmymlnneanmlarmsnealtcaahg\eﬁ were picked for
sequence ana a q ol ation to

det er mi ne bi ngﬁénrgsuwgh?ﬁ?l %f? sz@s gfing%;?ﬁg{m be%qgrn%ﬁl%i%{ 1 7A and IL-1
7F by coﬁaﬁé?mléaélﬁn Ribetk Ipay H‘E Fo%@e Thericaptins antﬁ)gﬂlesazﬁawdn‘rwws Heranded

cl ones weme7sel.of gma\tzémstlunﬁr@vehiéﬁf&mafhﬁ@ andl B ceR BB VRY OHMG friveiys @918l dqur t her
Bl Acore S’I“%g ngh i net.i ana Iﬁ{i and other in vitro or’in vivo assay

Char act e PHEAT PRIV F-Adtd bodfes (Biacore) Binding affinities
of apji h AF 1gG were neasured by Surface Plasnon Resonance (SRP)
usi ngéa Efk%n%%e(tn) 3000 instrument Anti IL-1 7 A/F human |1 gG was capt ured
by nouseAatdli-l HuhBspEHicadmtibidivdy ( GE Heal t hcare, cat# BR-1008-39) coated on
CVb bi osensongttgﬁgpssang@/[eaﬁhg eve approxi matel y200 response units (RU For

Ki netics neas renents, two- foI d serl aI di I uti ons,(O‘ 98nM to 125nM of human
IL-1 7A (R&D “lapeioging and Serepning o ldeysfiptVL-I {A/F dnishodies RD, cat #

1335- | L- 025/ cmmanlmlAm&B Sy, catﬂwsmswd)/l:mlana&(ﬁ\ﬁa)&n Systedhs | dar 4 335AL( PUR
% Tween 20) at. 25C with a

7200),. we ecte PBT .buffer W th

fl ow%sr at éﬁ/@? Om"7 i ok a%esncs)é?rgl (e 13% es” f??Sﬁ?‘o‘éaiﬁmB}gs ‘b’f:tiaé% b5 Wis (ko f)
ver e cal sukdtoedrousls mginat eghampll-€7 et §-Rorec L BorgheriativbiontigiagediielievBrAcor e
Eval uat i %eds%faﬁqw £7X %dsltqa F%ntgr% E&glhe tHltL {Xg%g}xgl %\I%Qccd %&e‘ll ax1csg nstant (KD)

was cal culated as the ratio ko scusse ear |er | L-17A &
| L17- F af8YyReplyes rroropiad parmigit e Eijlt elegptiaatises é@u@médncb‘yerwpckedrforl hour at

room temperature with phage blocking buffer PBST (phosphate-buffered saline (PBS) and 1% (w/v)
30  bovine serum albumin (BSA) and 0.05% (v/v) tween-20). Antibody phage libraries VH (sec, ¢.g., Lee et
al.,, J. Immunol. Meth. 284:119-132, 2004) and VH/VL (see Liang et al., JMB. 366: 815-829, 2007) were

added to antigen plates separately and incubated overnight at room temperature. The following day
antigen-coated plates were washed ten times with PBT (PBS with 0.05% Tween-20), and bound phage
were eluted with 50mM HCI and 500mM NaCl for 30 minutes and neutralized with an equal volume of 1
35 M Tris base (pH7.5). Recovered phages were amplified in E. coli XL-1 Blue cells. During the
subsequent selection rounds, incubation of antibody phage with the antigen-coated plates was reduced to

2-3 hours, and the stringency of plate washing was gradually increased.
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cell subset They target alnost all the cell types in body and induce tissue
i nfl ammati on and tissue damage The goal of the work described in the
present ewarzpiog2b@ws been to generate cross-reactive ant Po@diSe@tbao can

bl ock both IL-1 7A & F with high potency and cross-species reactivity The

| i ght chain vapabl e regi on sequences of cross-reactive anti-IL-17A/F cl ones

are shown m Fi/ﬁttl‘ £roakils 0 BF&hihD s@ﬁﬁca‘iﬁ é}ﬁ]ﬂ:hmdnf‘@isléme%d t fvee1fabRkdre pickePRIR and

CDRL3 se vy chain vari abl on s ence of cross-reactive
S, e A DGR s R R Bk RS K P 2y iR Lrid
Cross-r eattidde-1¢ lFo fesvariddntegibnsed thAARbhcsAnkre POREGueh&ed anidenRibSud segtave d
particul gl strong binding to both IL-1 7A and IL-1 7F, both in nonodi ne

pc and heterodime pc formlIt is noteworthy that cross-reactive antibodies
YW278 215 and Zhoafini§pinhphpsaptodieuere rivikotisinggpa forhfetidonA IS ThEpl@Ee t hese,

Cr 0SS- I eaghdménandsiddaety1: YMBT 8 ALRnWAS 1SRk GRhEHsd0h Ald) EUffey(ngWEA% é,on Li ght
chai n vag%gﬁ g({g&l on g c! ences of further cross-reactive anti-1

ant i bodi Aet dgergar it vheftndi aEetPar s QI folay wirae apg ingpientodplgat 1,

are shown houfst giameelﬁﬁra@SE@ah @p]&&iN@&Cﬁ@SuHﬂ@ﬂMut@ Rah BrWl@i@@tbirgtit Ena%g:'lr%sf finit

sequences, ofc further S- Lo ¥, nc ing affinity
ma'?ured \ﬁlagsffaérr?s%osy%?/?2t 31 ﬂa W%@ff’it éféﬁ‘@ﬁ%mymﬁ'l&hf@t BYEEED- | D Nos
69- 74y Fllde ala@h@mentlhélabdnlfgﬁmmtoeﬂow ihg bdptucheliunbsedplegcte sietdrgd protbA F

cr oss- re%@& idgB @ PR, YWE(S: A2 SEQLIRS) sgg&n@%ﬁﬁ RN .

vari ant s
15 3 ( SE@? 1?9@61?9’"?*1 H%“’@HJQERP —Cm@ aaﬁaﬂ@@mb@dgl@@&%@éfeam S0ioxeld FI G 7
shows t hencabadi@Tsr0 tmiffestiv8oh eMp¥aGRAIT R &ﬁ@huﬁ‘éma?shéafted thiied wltfPBs-0.05%

cross-regctiv tihad and its affinity matured
vari ants, “\?@8 E %N@é\/\%iﬁglm@% S?V@V%nei@}bSW@EQT@@ Riepadgpe subspigte 15 2
D54E 16 SEQd BriN@agSo]utivve ?Bzol)E(KBkc(gSE@szrD NG rhies (GM%Z&L&@ N@%Md&esmh& D NO

18 d : uences
ar)e ggx e%‘%él%g%%g?& %\Wg%pei urig@%?CEhoélvwea SRR eggyrfgjd‘ln? in as
YW278 15 Ph@phogipdcid WésP@@agz\eaah m@@sumndaq inenbste ffan Stnhvita At fobyo cbynphremey Theh ai ns
wer e i nt oprgee deith il yrelmotmmm%amgd&ér&nﬁé\um%%n&aﬁﬁs d@ﬁg S of the

Bl Acore(tmn), I nmunoass @4 performed with three affinity mature 7AF
cross- r &R ePHAR BBUYBSuAnp #8) vas Céculaﬁm@efsﬂowg AVRIOV278 15 3 The
bi ndi2ng affinities to reconbi nant human IL- 17A (rhlL-17A), reconbi nant

human | LODLGE rddnduioh (A ODGHNES wells witty fonpdBdoMUI@IN, |, lof el i HnoBosipdtitdryjano ( Kd
(M) are shown mthe last columFI G 8B shows the results of the Bl Acore(tm
i Munoassay perchopanech tltclOladkfiraiuttion L afitiedvelllof patehts] phage @SG%)I; Qaek ihwithad

ti bodi YW\ 20, YW79 1
g? ! Y\C/)\2I7g§,ODﬁ5 “mzl'%ggtgn% ?ﬁggé ;{}é‘%ﬁ?%eghe?g lrecoﬁlfnJr ﬁFat%{get werrreap IClﬁef_ ‘% 7A (rhiL-1

7A), 2f ecEHHBMAEA TN iHdgeth hugardpG pglenineAf)and ¥y regiopd of Indfidualeyanes il 7F and
human | Ly 2GR 1Pt sgutdstréspaau&cksdtrsmatxy%&&eéiagmm;xgn Icﬁétcelg%al mfﬂ@%’ shows
er

the results of the BIPA 1%@ i mrunoassay perforned w t furt
af fini ty® RSEUFEEP R Piopgeic antbady (presap o{B° atipody sercids forW@?fB af@Shel%heCSSA and
YW278 15spt8fi€CH5B,-1FNwas constructed using the knob-and-hole technology (see Merchant et al., Nature
Biotechnology, 16:677-681, 1998 and Atwell S. et al., J Mol Biol 270(1):2635 (1997)). These mono- and
30 bi-specific antibodies were then used for evaluation in in vitro cell assay and BIAcore binding kinetic

analyses.

Characterization of Anti IL-17 A/F Antibodies (Biacore)

Binding affinities of anti IL-17 A/F IgGs were measured by Surface Plasmon Resonance (SRP)
35 using a BIAcore™-3000 instrument. Anti IL-17 A/F human IgG was captured by mouse anti-human Fc
antibody (GE Healthcare, cat# BR-1008-39) coated on CMS5 biosensor chips to achieve approximately
200 response units (RU). For kinetics measurements, two-fold serial dilutions (0.245nM to 500nM) of
human IL-17A (R&D Systems, cat# 317-IL-050/CF) or IL-17 F (R&D, cat# 1335-1L-025/CF) were
injected in PBT buffer (PBS with 0.05% Tween 20) at 25°C with a flow rate of 30pul/min. Association
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conparison to YW78 15 18 The binding affinities to reconbi nant human IL-1
7A (rhliL-1 7A) , reconbinant human |IL-17F (rhlL-17F), cyno IL-17F, and
human | L-w@Ab/G284080] ution (Kd (M) are shown in the | agCTaskem0sHeG 10
shows the results of the Bl Acore(tn) inmunoassay performed with three
affinity matured IL-1 7A/F cross-reactive anti bodies, using rhesus IL-1 7A

i’is t he ][ alfa@QGkoJrhﬂ dBbdadiisrgatad (VtgffﬁW&irb E8cula@ed l’uE]Q@eUﬁmﬂ)lEoneltZAn@E&glﬁJﬂQHmdlhg}n(gd@ﬁ
ast colu

nd 13B sh Odatafor
cross-rea ’?‘C\%e d’ﬁ%mt 5041 |gware 580 %t%ér%ﬁ%@ “Hmr ésﬁ%cé?fl%lbcoag%@@?‘fﬁse“[ﬁﬂf“F‘bﬁdy to
target cythokiimkrfml ar ratios are al so shown The results show that affinity
of YW278 15 and 279 1 was inproved through CDR random zation to both IL-1
7A and IL- 17R<BlSt he cross- reactlve anti bodi es tested, YW78 15 2 and
YWB78 15 18 s est rove n,affinjty and m cel | bl ock|
acti vi ty Bothrﬁ\f\s@%g)fgﬂ? a hf Clif@nﬁaé\?g gﬁgWF%Pe“éi??t"lf Uity stpE)"‘fgCLI 7- A
and | L- 1 4prboEx {66 2 R(SERLID-NQ: 20) anMIF1 Bi sp @@ ahiited A 26D ol («SEQIWHNmal)S and

Met hods Li br alyg. SQ ﬂd&g%eaaﬂgmﬁﬁ{ &%i}?g/y%ﬁal%%g;‘;&{egloﬁ%%ﬁﬂces JL?I}ILIZI%/ K Ar}'t | bodi es

Human [ L- 17 A %v_a, stems cat# stems,
cat# 13350gody §; P@% SKEME Ntk @8 and LahiFi spesifis apidhody ¥ BR6F-§1 @B@tﬁ)h@ Fbr

convent i onal S?qn;tm IIQ),WSTI]JO-@W{JE}@QIE 17F Bih@hd 88nilRLE (SR iLeWNPHEpeElﬁE‘B%ocﬂfgﬁ' nst
either IL-1 ne For alternative sor pagellbrarles

were Sor t°8rclfpaé§%ﬂ ‘ﬁ‘g‘[an I&izﬁiﬂ“‘gﬁ% Y V262 apd ‘?“Ht%r@%%‘ﬁ‘@%‘b(@f‘ygq SPlal ternati ve

rounds Nunc %"IGNEIIS Ishol\mmeabgqmehtmmﬁmglhtahaersvmemeregxeﬁteqahn@ééefnJ-glAtsp@eliﬁc40C with
t ar get a%l1 les %ngﬁ%l %1% \M%;) (mg g(a (%ﬁu @%62 roomtenperature
with phage &I ng R/ PEsT) ¢ L2 (el d hinddE-1besytiand 1%
(W v) bown@oogxeh’wad)lb(tSEQmDQ\BSA)) and 0 05% (v/v) tween-20) Antibody phage

l'i braries VH , a th 284 119-13 2004) and
VH VL (see Li gﬁ(gelgtSﬁo Sthej‘ﬁ%’ng 50 éﬂfgh%n@ﬁ@%a F%m'é&‘:tﬁ’élﬁncte%oéhtl‘@en

pl at & sep@rfataﬁiibydlamﬂWth(aE(@dD NOeINkght Wab4. 0D (BR(Q B0Ner: 82 und iTher f ol | owi ng

day anti shed ten tines with PBT (PBS with 0 05%
Tween- ZO)g”geCIfccér%L und %age V\g @r ed with 50rM HO and 500nM Nad for 30

m nutes and neutralized with an equal volune of 1 M Tps base (pH7 5)
Recover ed phages were anplified in cob XL-1 Blue cells During the
subsequef®@B¥¢bct i on rounds, incubation of antibody phage with the

ant i gen- coataedruphi@ioes.-wasFab eshyt&d to 2-3 hours, and the stringency of plate
washi,fg [ & i ncreasedAfter 4 rounds of panni ng, significant

enri (?Ene\rﬁfa%e\f\}gls gﬂgiégrd\%ed 96 cl ones were picked each fromVH and VHA L

l'i brary sortlp,g)[et”pExg;eetsﬁ(g,{n ne whether they specifically bound to both human
IL-1 7 Aand [L-1 F The variabl e regi ons of these clones were PCR
sequenced to ﬂdgﬁt"i'awxf’t{ﬁ‘ﬁedﬂ@@ééﬁf’eﬁﬁé‘éﬂc%l?eéﬁe%ylﬂ%étzéﬁf@ﬁi AEMEBO bf20phage

ant i bodi es 5yvRrse4T. Btead Dasd aﬁocﬁ@th G0 KRS Lib1HRA iR-H AT, mv@aﬁgﬁem&%@@t ant
qgl P ?roduce an IG.'tel?nL)!n g-gln %Xdrrgrom&)gl cleegval % ng?tgrrarl?oet}?gr P(%I% ?t%y )the codin, A e
i th2d 568 g e p-the coding region
was subcloned into the baculovirus transfer vector pAcGP67B (PharMingen), which was then co-
transfected with BaculoGold DNA (PharMingen) into Sf9 cells, and recombinant virus was isolated and
amplified in Sf9 cells. For protein production, Hi5 cells were infected with amplified baculovirus. The
medium was harvested by centrifugation and the pH was adjusted to 7.0. The medium was filtered and
30 loaded onto a Ni-NTA column. Fractions containing IL-17F were eluted with imidazole, pooled and
dialyzed into PBS, pH 6.5, together with thrombin overnight at 4 °C. The protein sample was then
concentrated and the thrombin and His-tag were removed by purification over a size exclusion column. ‘
The Fab fragment of YW 278.15.18.C55S (hereafter referred to as “fab”) was expressed in E.
coli, purified using Protein G-Sepharose, and eluted with 0.58% acetic acid. Fab-containing fractions
35 were then purified using a SP HiTrap column (GE Healthcare) with 20mM MES pH 5.5 and a NaCl
gradient. Final buffer was 25mM Tris, 100 mM NaCl, pH7.5.

Complex purification:
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BSA, 0 05% Tween20) with or without 50OnMtarget protein m| OO total

vol unme and incubated at |least 1 hour at roomtenperature man F plate
(NUNC) 75wD 20fo/a2b400ure with or without target protein weETiusansfisseed
side-by-side to the target protein coated plates (lug/m I1L-17A or IL-1 7F
coated overnight) The plate was gently shaken for 15 mn to allow the
capture of unbotfel phaganikal dihan teger piitied fRtasahad B ahecohpxRlahsin@s
washed tegrjy tagsgesOVV\r/iatSDTeP%?-O 0§%T en 20 The bi nd'{n was quantified b{
addi ng hor<eradi sh ‘per 6xi aase’ {HRPY 2 EHc U BRI MRIEPOAR 37 SeRyeiAteElo] SA
buf fer ( Z2™@00) and incubated for 30 m nutes at roomtenperature The

pl ates were washed ten tines with PBS- O 05% Tween 20 Next, 100M /well of a
11 ratio of 3,3 ,5, 5 -tetranethyl benzi dine (TMB) Peroxidase substrate and
Per oxidase SolUt¥@F®n H202) (Kirkegaard-Perry Laboratories (Gaithersburg,

MD)) was addedht O.-t1Ferab\@nipledRds EpEHPRY Bl 2 orﬁifﬂiW&s@%_h@ﬁgiJgQ%&.tﬂ{y)er ature
The reaction v%s stogpeg b _a%dl nfg 100M 0 1M phosP_horl c Acid (H3PO4) to
each wel |3 A1 BRed P yi“ﬁ%’@ At THFin and gt well squtipry P MR &4 AEG 800 he  OD
(optical adénsiM W) Cabdglheplyes)aolw «Col0pystal gRCliierBddys Wabatdal S WeReAsHdg g a

standard &L LSARlaL ro.at 450 nm The OD reduction (9% was cal cul ated
by the foll onv%nﬁr?g yeqﬁg%?rgﬁgl&ﬁl&&dﬁ@mrgeenducti on (%9 = [(OD450nm of wells with

conpetditor) / (OD450n of well with no conpetitor)]* 100 In conparison to
the ODA5onra ieduabsemhid Mo Hbi rdhSye! | of parental phage (100%, clones
that had the 5onmreduction (% |ower than 60% for either IL-17A or
| L- 17F t ar get “RePEgRrRicdee Fatcotes@brumling 41 attee Stenford Seisliran Radisgan | g3 by
cl oni ng Vkb@nokyVithe dgiset s er@brocehd kil pieh@nes te . fol et B, efthokBH e,

vector r ectivel transientl xpressing in manmmal i an CHO cells, and
pur fyi ng i €1 Wbt AR oo el BB 68 Ko rsoe TORE (6 F e e
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construct i etknah C / chant et al , Nature
B ot cchnal ooy 1EC b7 Ea A RELRS G AGIRR AN o35% YL ENAG: ithesfon 1) 2635
(1997)) Taess omsdigonahaitywed regipescif f Remaphtridtso dlobendwely @.6t%h Eiresides! irf ther the

eval uat i (galemum]\am“xeﬂ@rcgﬁh(Lwe@s%gymand Bl Acore bi ndi ng kinetic anal yses
Characterization of Anti IL 17A/F Anti bodies (Biacore) Binding affinities of
anti IL- 17 A/AF 1gG were neasured by Surface Plasnon Resonance (SRP) using
a Bl Agor dablejl - 8Ge0VDatnsdlkttivr Aitd réfitementstatlstids. A/ F human | gG was capt ured by
nmouse anti-human Fc anti body (GE Heal thcare, cat# BR-1 008-39) coated on
CMVb bi osensor chips to achi eMemappriok! mBt&hyex200 response units (RU) For

Ki neti cspapasidcgpENt s, two-fold serial ditutions (0 245nMto 500nM of
human | Lsdatlgold®D Systens, cpi#,317-1L-050/CF) or IL-17 F (R&D, cat#

1335- 1 L- 02h4itkpsionere i njected in PBT buffer (PBS with 0 05% Tween 20) at
25C with a blcowrate of 30n {gomocssaey ationrates (ArOn) and di ssociation

rates (k S)Olumr{@)cal cul at ed i
nmodel (B? core Eval uation SOfg\;é

i npl. e one-to-one Langmuir binding
%g?&grg?"@n 3.2). The equilibrium

di ssoci a<f’bg const ant (K1/ 4) 3 al cul ated as the ratio k km Results FIG
11 shows T‘{eic al i gpoent  of t he" t chain variable region sequences of
| L- 17A sﬁ%’@i’ ?t?’?ssgr{“??body w4 993, SEQ 1D NO. 20) and IL-17F specific
anti body"EES01 (SEQ i D NG9 9.
Refinement
Resolution (A) 50 -2.90
Complex in asu 2 fab bound to one IL-17F dimer
No. reflections 30,991
Rwork / Rﬁee (%) 216, 25.8
No. atoms
Protein 8446
Solvent
R.m.s. deviations
Bond lengths (A) 0.007
Bond angles (°) 1.56

*Values in parentheses are for highest-resolution shell.
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FIG 12 shows the alignnent of the heavy chain variable regi on sequences of
IL-1 7A specific antibody YW64 2 1 (SEQID NGO 22) and IL-1 7F specific
ant i body wo268/023400SEQ |1 D NO 23). FIG 14 shows |L-1 7R&Canu$2000/05547Z¢
binding affinity data for an IL-1 7A/F bispecific antibody in conparison
with anti-I1L-1 7A anti body YW64.21 and anti-I1L-1 7F anti body YW65. 01 .
FIG 15 shows the alignnment of the light chain variable regi on sequences of

NG 1) ana | LG hARAAER oolE Rsndy Witk 9 O Sekg P Brgiers 17 D prete 16

shows t hdLdl’F an?he@mltophe cm«ﬁwn@hastmne\laou aﬁhﬂangdgb@ﬁer%cm@aﬁﬁsmfand L-1 7A
speci fi c japid 64.03 (SEQ ID NO 62)
and IL 1 7F s(%gg{llfl%c%t@%sﬁ%d%se im?ﬁl—_}é%)e%afnl\%d Exanpl e 3 Crystal
structure of |L-17F-Fab conpl ex I\/aterl al s & Met hods Protei n Expression IL-1
7F was EXpI’ es Sﬂé‘fo@e@dm@wﬁ!tcfnl sgéilf@&&es%ﬁdl&%d té B stboRMied gnalﬁgone%gall@(! intheGNYBO J.
2001, 20t % ?ﬁl eljh encaodi n9 -17F was subcloned into pET 15b
( Novagen)™ BF{&s! H’V?)‘l't‘a%r f re?eﬂtthYthL&?és opged! ‘g‘t‘tFﬁ HaforeP%ihe coystEaRdicPBitesibi n

cl eavage ssict B¢ dehbdited cratndinkeetis B@Riatae@smgmeummnr@gcdﬂ@@lawacty\a&hesluhﬁdl&ﬁﬁﬁi into

t he bacul Q har M ngen. was t hen

cot r ansf eg%/&o(r?%m{s F\ﬁgﬁéﬁlﬁ &gﬁq%e 16(1 %) %J%Eenﬁop?% Q%‘“%%HAEC - gHavs

r econi nappdifigptionsofifeesnyesidsingn edditigmth thospbtiofvi el deseriBfddherel Wil bfeome pypatesti o
product i QRbse diid GRAd St WK Be Ford ey nedi um
was harvested by centrifugati gﬁﬁéﬁgcmlgp%%%ﬁltﬂéﬁgﬁgg% L ép%gc.ied%%nsrredl um
was filtered and | oaded onto a Ni -NTA columm. Fractions contai ning IL-1 7F
were eluted with imdazol e, pooled and dialyzed into PBS, pH 6.5, together
with thronmbin overnight at 4 "C. The protein sanple was then concentrated
and the thronbin and Hi s-tag were renoved by purification over a size

excl usion colum. The Fab fragnment of YW 278. 15.18. C55S (hereafter
referred to as "fab") was expressed in E coh, pupfied using Protein

G Sepharose, and eluted with 0.58% acetic acid. Fab-containing fractions
were then purified using a SP H Trap colum (GE Healthcare) wth 20rM MES
pH 5.5 and a NaCl gradient. Final buffer was 25mM Tps, 100 mM NaCl, pH7.5.
Compl ex purificationPurified fab was m xed with an excess of purified
reconbi nant ILI 7F The conplex was purified by passage over a size

excl usion columm Fractions containing conplex were pool ed and concentrat ed
to 25 ng/nm. Crystallization The IL-1 7F- fab conplex was crystallized using
vapor diffusion using hanging drops The hanging drop was set up by mxing 2
ul of protein and 2 ul of well solution (40% MPD, 5% PEG 8000, and O 1M Na
Cacodyl ate pH6 5) at 19 OC Crystals grew after 5 days incubation, and were
washed and
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frozen directly in nother liquid in liquid nitrogen Crystall ographic data
and refinenent Crystall ographic data was coll ected beam ne 11-1 at the

St anf or d \89reetwmewoRadi at i on Laboratory The data sets wecg/yse@omossied usi ng
the prograns in the HKL package (HKL, Charlottesville, VA) The structure
was sol ved by nol ecul ar repl acenent using the program PHASER (CCP4) using a
vari ant oVHAlaslowmameEDad: 4D5 Fab (PDB code 1FVE) as the search nodel

foll owed by refinement with REFMACS (CCP4) The final nodel has excell ent
geonetry with 99 6% of all residues in the nost favored or additional

al | oned regi ons of AnaRéndciapdigrmnphi@n-bindingdinpiGh® bial((6 I-€FA ghdas) 7H dnd

ei t her t hﬁ)i@@gg{o gé!ileurf% (Ln o%gh(ﬂ[ l'gﬂl &%l‘#ﬁ y\@gf {ﬁ%&t:%n_ﬁf jﬁ%%lnte there(ff< Ray Data

collection and refinenent statistics (r?ran ex Data
col | eétion Space group P2,2]2 Cell dimensions a, b, c (A 150 4, 90 0, 120

7 Resol ution 6A) 5@ncan@df 3 @1 wherSth IR k31 fﬁn&lé&s(B)om?l'arrﬁétérysaLPvu}?’ 8 (2
4) Conpl eteness (%9 98 3 (90 3) Redundancy 6 9 Ref i nenent ReSol ution

(A) 50 - 2 90 Conplex in asu 2 fab bound to one IL 17F di mer No
refl ections 36, 991Thcknitioky 4f diaire 1 COfpriding a Bight 2BmiBvabigbl&d 0¥ Bhptislg rCIﬁéA,G

Sol vent iations Bon | es 1 56
*Val ues m par ea%?e)gggreﬁms %erelﬁltqﬁaSt n-gf')gs I(Cﬁﬁj“gh&g%leéa d(&?‘&%fegé Ws the Fab
bound Ot o septedifrom threrelipreessistiane: FI G 18 shows the epitope for Fab on the
[L-1 7P diner. Theecpi t@ﬁaﬂc’amﬁmé% e IRAA BROA 0. 2845t Sy] A7 0! Y

conserved_ bet ween 7A and IL $idues i n parenthesi s ‘are sequence
di fferenét8L BYRSh F and A). The foregm ng witten specification is

consi dered to be s@jfi amsn bep@naihacaReSkisklLedSED Ibhe:abfor GASSRAS
(SEQ ID NO: 27), and
15 © CDRL3 comprising the sequence SYTTPPT (SEQ ID NO: 28) or RYSQPIT
(SEQ ID NO: 29),
or an affinity matured variant thereof, or a functional fragment of said antibody or said affinity

matured variant

20 4, The antibody of claim 3 wherein each of said CDRL1, CDRL2, and CDRL3 regions is
selected from the group consisting of:
(a) CDRL1 comprising the sequence DVSTAVA (SEQ ID NO: 24) or SISSYLA
(SEQ ID NO: 25),
(b) CDRL2 comprising the sequence SASFLYS (SEQ ID NO: 26) or GASSRAS
25 (SEQ ID NO: 27), and
(c) CDRL3 comprising the sequence SYTTPPT (SEQ ID NO: 28) or RYSQPIT
(SEQ ID NO: 29),
or an affinity matured variant thereof, or a functional fragment of said antibody or said affinity

matured variant

30
S. The antibody of claim 4 wherein
(a) CDRL1 comprises the sequence DVSTAVA (SEQ ID NO: 24),
(b) CDRL2 comprises the sequence SASFLYS (SEQ ID NO: 26), and
(©) CDRL3 comprises the sequence SYTTPPT (SEQ ID NO: 28),
35 or an affinity matured variant thereof, or a functional fragment of said antibody or said affinity

matured variant

6. The antibody of claim 4 wherein
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to practice the invention. The present invention is not to be limted in
scope by the construct deposited, since the deposited enbodinent is

i nt ended Wi 2a1080269be i |l ustrati on of certain aspects of PCmaSeewesis2on and
any constructs that are functionally equivalent are within the scope of
this invention. Indeed, various nodifications of the invention in addition
to those shown andlescecbREdcagFisds heWedubncDSBONEA RPRATEND: 459 t hose skill ed

inthe art fromthe, for ' description and fall wthin the scope of the
appended clains.mHﬁ% ISgggggﬁﬁﬁnﬁéﬂwigmﬁﬁegﬁ%ﬁﬁ%%?EQJPﬁF?%@ﬁ@dan

ant i gen-bi ndi ng dofmi n €hRk3 inpdses the sdquerite RASQPIA ($EQ ID X6 2nd i nhibits a

bi ol ogi cal fu i - | - L-17F._ or a.functiqnal fragnent

t hereof . 2. Tﬁfé&%ﬁf?}ugfénégl%gp alj&:%né%%&ﬁﬁeﬁ%n&mﬁl alttﬁiémg}t 8f St%{géia?:téqog Une f‘%‘ﬁ‘% S

proi nPl amttrerriaéti vity. 3. The antibody of claim1 conprising a light
chain variabl e domain conprising CDRLI , CDRL2, and CDRL3 regions, wherein
at | east one of sajd CDR%I, ?DRLZ, and CDRL3 regions is selected fromthe
group consi st igng oh?e PUYOdERIIAIm 2 Sehgicindn 19! Aty sEhrd e VR IR /RmPEEShE D NO
24) or SkSB¥cASYBERQLT BEYAD X5:)30), 0by fukddha? fre@weprth&édig t he sequence SASFLYS
(SEQ ID NO 26) or GASSRAS (SEQ ID NGO 27), and (c) CDRL3 conprising the
sequence SYTTPPT (SEQ ID NO 28) or RYSQPIT (SEQ ID NO 29), or an affinity
mat url€d vari aft t hEregofibodpef deith (indtieioimdaidfatfagmenturdfvasai d anti body or said
affinity matured vatia T i ' Neh. ch of said
CDRLI , CDRLZ2, and@%DRggmﬁgdggﬁgﬁ%%pgg %%%%géi%iﬁﬁﬁ: e 5%%24Eg%ﬂsisting of :
(a) CDRLI conprisi®y tHPRefaenass hrsmmpee JASEOYSSIOD ¥2)206pr S| SSYLA ( SEQ

| D NO 25), (bpaGldgbidl GommehdBdrddg t he sequence SASFLYS (SEQ I D NO 26) or
GASSRAS (SEQ I D NO 27), and (c) CDRL3 conprising the sequence SYTTPPT ( SEQ
ID NO 28) or RYSQPIT (SEQ ID NO 29), or an affinity matured vari ant

t herd6f, or ad9f unctliean@ody statpre fvhetin gadaid agfinity baelyed Osriagaiok 13 bnpiideytheat ur ed

vari ant j =Y o1 el a) 4GDRLI conprises the sequence
DVSTAVA ?eéﬁ%‘bigﬁ?ﬁg&g@???‘? 8@ Rl ﬁ\é}%‘%‘g’: gl HE Qs quence SASFLYS (SEQ I D
NO 26), and (c) CDRL3 conprises the sequence SYTTPPT (SEQ ID NGO 28), or an

affinity matured vapambolheeeah o wlkeid if HAGH QP Rhull 3gIENt of said antibody
or said affinity qg}ured vari ant
a CDRLI comprises the sequence DVSTAVA (SEQ ID NO: 24), and
20 (b) CDRL2 comprises the sequence SASFLY'S (SEQ ID NO: 26),

or a functional fragment thereof.

11. The antibody of claim 5 wherein in said affinity matured variant CDRL3 comprises the

sequence HNDLPLT (SEQ ID NO: 32), or a functional fragment thereof.

25
12 The antibody of claim 11 wherein in said affinity matured variant
(a) CDRLI1 comprises the sequence VISSSLA (SEQ ID NO: 33), and
(b) CDRL2 comprises the sequence GASFLYS (SEQ ID NO: 34).
30 13. The antibody of claim 5 wherein in said affinity matured variant CDRL3 comprises the
sequence SYTPRST (SEQ ID NO: 75), or a functional fragment thereof.
14. The antibody of claim 13 wherein in said affinity mature variant
(a) CDRL1 comprises the sequence DVSTAVA (SEQ ID NO: 24); and
35 (b) CDR2 comprises the sequence SASFLYS (SEQ IS NO: 26).
15. The antibody of claim 5 wherein in said affinity matured variant CDRL3 comprises the

sequence YYSTTTT (Residues 2-8 of SEQ ID NO: 76), or a functional fragment thereof.
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6. The anti body of claim4 wherein(a) CDRLI conprises the sequence SI SSYLA
(SEQ ED NO 25), (b) CDRL2 conprises the sequence GASSRAS (SEQ I D NO 27),
and (c) CGbBL81wnMeni ses the sequence RYSQPI T (SEQ | D NOr2@)uS2am/08582@f fi nity
matured variant thereof, or a functional fragment of said antibody or said
affinity matured variant 7 The antibody of claim5 wherein in said affinity
mat ured variant CDRL3 conprises the sequence SYTAKLT (SEQ I D NO 30), or a

functional fragment, thereof 8.T nt.i bod .claim7 wherein in said
affinity mat u?g‘d vtzﬁ]?‘ia H‘f"%( 85‘g"’dﬂg%IVV%%%‘Hﬁﬁaé@ggnﬂthE‘a%&ﬁ%}%‘e DVSTAVA (SEQ I D
NO 24), and (b) CDRL2 cOPREl ®epritchthe s@qinenDESTAGK (SR IDSEQ MPalNO 26), or a
functional fragmeng,thessef . ' | @ erein in said
affinity matured Ty o CD‘%?I%%F?%E%qgge%gggﬁgé)@?ég%@hf% $EAT (SEQ 1D NO 3
1), oP a functional fragment thereof 10 The antibody of claim9 wherein in

sai d af finityimat urednN@a) 8Mfaiha} wiEk in ss?ufath%&%@%@@@%@%%@% (SEQ
| D NO 24), and éﬁ%@%z corrgrl ses the sequence SASFLYS (h%% I D 26), or
a functi SFEFEP (Repdves o of TEFHRNIN T Dipp afrngiongl fapmens hitse ei n i n sai d
affinity matured variant CDRL3 conprises the sequence HNDLPLT (SEQ I D NO
32), or a funcg{ion fr thereof 12 Th nti body of claim 11 wherein
in said affi n?ét'y n’gl%eﬁpgbg)gﬁf?c}ia%'g ‘?f‘lg relmlgagﬁgﬁ%ﬁtgrég%fﬁ%t sequence VI SSSLA
(SEQ!PD NO 33), an@) ( b)CIBBRI2mpaepthe sgent eV S (@ IBABKELYBafdSEQ | D NO 34)
13 The antibody of gl aidp@ MIRHSNmE Bosdlds AFLVRIER0 @QHH%S! variant CDRL3
conprises the sequence SYTPRST (SEQ I B NO 75), or a functional fragnent
thereof 14 The anti body of claim 13 wherein in said affinity mature vari ant

(a) CDRLI tCﬁnpq.i S €BhetahiEboGLEIURRE 6 g@é(&}[gq\%d(aggx@ fngu}_?ﬁ)va?rﬁ)ﬂj[ CI%{LSJ b ris‘é%%’@ c
conpri ses e . . e anti body of claim
wherein Tt sar gﬁwf}ﬁ%@éﬁg{%ﬁe& Z\Iffé%ci“ Wi\p@ﬁ%‘é&eé%’ﬁpri ses the sequence
YYSTTIT (Residues 2-8 of SEQ ID NO 76), or a functional fragnent thereofl16
The anti body cl-aj.m, i i i-ni ty matured variant (a) CDRLI
conpri ses the%';*equT’éHr?(r:ﬂétilb%(\i/)ys\éﬁ{ﬁ!l %S@@%qﬁ%%ﬂg&y%aﬁge% a)rla conprises the
sequence SASFLYS (®EQ IGhRibTFopp)sesitie seheeneaRIKBEE) (BFQ H) MO39 Bndvher ei n i n

said affinity matyped \@RI2RbmiARBe COMREd GASRARGSAG HYRBCE,) SQNPQTT
(Residues 3-9 of SEQ ID NO 77), or a functional fragnment thereof 18 The
anti body of claim 17 wherein in said affinity matured variant (a) CDRLI

conped ses t he2lsequitiraatibbSTANA ¢ Siéih B sNDaflth)y ma@d variant CDRL3 comprises the
secquence RYSWHTT (SEQ ID NO:79), or a functional fragment thereof.

22. The antibody of claim 21, wherein in said affinity matured variant
(a) CDRLI comprises the sequence SISSYLA (SEQ ID NO: 25); and
25 (b) CDRL2 comprises the sequence GASSRAS (SEQ ID NO: 27).

23. The antibody of claim 6 wherein in said affinity matured variant CDRL3 comprises the
sequence RYSLPIT (SEQ ID NO:80), or a functional fragment thereof.
24. The antibody of claim 23, wherein in said affinity matured variant
30 (a) CDRLI comprises the sequence SISSYLA (SEQ ID NO: 25); and
) CDRL2 comprises the sequence GASSRAS (SEQ ID NO: 27).

25, The antibody of any one of claims 3 to 24, further comprising a heavy chain variable
domain comprising CDRH1, CDRH2, and CDRH3 regions, wherein at least one of said CDRHI,
35  CDRH2, and CDRH3 regions is selected from the group consisting of:
(a) CDRH1 comprising a sequence selected from the group consisting of
GFTFTDYDIS (SEQ ID NO: 35), GFSFIDYDIS (SEQ ID NO: 36), GFSFTSYMMS (SEQ ID NO: 81 ),
GFSFPSYFIS (SEQ ID NO: 82); and GFTFYDYDIS (SEQ ID NO: 88);
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(b) CDRL2 conpnses the sequence SASFLYS (SEQ I D NO 26) 19 The anti body of
claim6 wherein in said affinity matured variant CDRL3 conprises the
sequence WOIQH0ES408EQ | D NO 78), or a functional fragnmeRrCTiUsee055420 The
anti body of claim 19 wherein in said affinity matured variant (a) CDRLI
conprises the sequence RI KRYLA (SEQ ID NO 89), and (b) CDRL2 conprises the
s]ga?yen;:e GASSRAS ( 85Q | EORI® oflpridind a Jdj@enadWeicROb¥orRThe Glo ésl?nv\%#g(eg Eiin iDn Nséai d
affinity 3 €O equence

79), or a%ﬁ?ﬁ%ﬁ?&ggﬁgﬂééﬁ)ePﬁ{g#ﬁgg‘&?%\zl{%rﬁﬁ%%§0b@’cI aim2 1, wherein
in said dSYAITYY ARSVHGCEEEQ &P Nan$0)(a)GCDRLADSOKPHSEED Nhet1gequence S| SSYLA

SEQ I D . i ASSRAS (SEQ I D NO 27
23 The anci ey ol A e R R PR e R e E M o var  ant cDRLS

23 The anti bo alm
conpr i’s esvwvi\@ﬁmwswgpmq SHSEDGYBYNOIBYKG GEQdDMNGhéhHiaohal fragnent

t hereof 3pHchE@PBIBQEBES DHNM@ISH), &3, Wherein msaid affinity matured
variant (a) CDRLI conprises the sequence SISSYLA (SEQ ID NO 25), and (b)

CDRL2 conpri ses t h&) sequdfidiearggppasepuseey Y)Y WY ¥ 15EQB N§etOant | body of any
one of clEiY¥EY SISOy 2RV (S IDeD: ST fiktifg] BaghR@Vderdohai n vari abl e domai n
conprising CORH , CDRH2, and CDRH3 regions, wherein at |east one of said
CDRH , CDRH2, and CDRH3 regions is selected fromthe group consisting of
(a) CDRH conpf-i si Hg atilwdy olemg enesékleiots@do 24, bmhérlvemgistigp he:on shast varighlof

GFTFRYDS,4SER.J.Q, , SEQID. . EQ 1D NO
517 ceappy e SRRl Ty G iiter (e Bkt TR ERBEN PR Ttk
conpri si AdPRAIBIegRTe Heel cde et BeierPyraentisias oft oup consi sting of SDGYTYYADSVKG
D Tl e e, e
ESCATDY ADRKED T BEG B TRO8S) M SR ARSRRY BEQ SIS BPIS (BRI PADSVKG
(SEQ | D RO, af3%)Fsapsi HIDGFIPARSWEG (SEQ | D NO 86); and (c) CDRH3 conpri sing

a segyence YLYWBYV, ( SE 40 aor EGYYYSISI KYYPW ( SEQ. |.D 1 87), or a
functq ?onal fragmsn(tbgth%@%ﬂgg}mﬁ%sg?ﬁefl‘ioeéaye/éeg?ménﬁ?/e%ﬂ G ‘P%#Ss 3 to 24,
furt her SBRFTYIARGVEGIERQ YD &Rad T, RREY AT AD IR SEQIOMP:i38), ADATDRH , CDRH2,

and CDR"@DCQ@‘W'A@SVW@QSE@@3@,@??@,),@%@%&%@5‘#‘1{%8%&@ §pyd CDRH3 regions is

selected_fromthe group consistin of:é% CDRH conprisi'ng a sequence

sel ect od "PIDMOMPYRSUSTORNR AP ngE6Y NEEFPTERGIEQ BRI BING. 35) and

GFSFI DYDESGABEQADBVNG (8I6) 1D SBSRT IXMVEG A BEQLDBVRIO(sI81 D Nengh).GREFPSYFI S ( SEQ

ID N9082) ’ (© CDRH3 comprising a sequence YLYWSYV (SEQ ID NO: 40), and
EGYYYSTSIKYYPW (SEQ ID NO: 87),

or a functional fragment thereof

27. The antibody of claim 3 further comprising CDRH1, CDRH2 and CDRH3 regions
25  wherein
(a) CDRLI comprises the sequence DVSTAVA (SEQ ID NO: 24),
(b) CDRL2 comprises the sequence SASFLYS (SEQ ID NO: 26),
(c) CDRL3 comprises the sequence SYTTPPT (SEQ ID NO: 28), and
(d) CDRHI1 comprises the sequence GFTFTDYDIS (SEQ ID NO: 35),
30 (e) CDRH2 comprises the sequence SDGYTYYADSVKG (SEQ ID NO: 37), and
H CDRH3 comprises the sequence YLYWSYV (SEQ ID NO: 40),

or a functional fragment thereof

28. The antibody of claim 3 further comprising CDRH1, CDRH2 and CDRH3 regions

35  wherein
(a) CDRL1 comprises the sequence SISSYLA (SEQ ID NO: 25),
(b) CDRL2 comprises the sequence GASSRAS (SEQ ID NO: 27),
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(b) CDRH2 conprising a sequence selected fromthe group consisting of
SDGYTYYADSVKG (SEQ I D NO 37), PDCYTYYADSVKG (SEQ ID NO 38), PDAYTY
PDCYTYYADSOKAWBEQ | D NO 39), PDSYTTYYADSVKG ( SEQ | D N@CTABR(09/055420
YDGYTYYADSVKG (SEQ I D NO 41), YEGYTYYADSVKG (SEQ I D NO 44), ESGATDYADSVKG
(SEQ ID NO 83), and VSGATVYADSVKG (SEQ ID NO 84); and (c) CDRH3 conpri sing
a sequence ;/LYV\SYV(c()SEQJDELNBnﬁ&l)cﬁ t}&mdquEgB’W%ﬁhKﬁ’(ﬁ’w QSE@)I D NO 87), or a
functi ona ragmen e 27. The anti bo r conprising
CDRH , CDRH2 and HBHr%ghl1 B%nsp“\ﬁﬁ CrHTE) &%ﬁﬁ%@dﬁ%‘f é& ?ﬁ’e sequence

DVSTAVA (SEQ | D NO(@4) , CDM{Z GDRLZestlorprucse SDONE YYAPST RO SBASFNYS3 ) SE® | D

NO. 26), (c) CDRL3 onp 28), and (d)
CDRH conprises t hef?se ggﬁgz &&K_L%&%%F@%\%%T&%"%ség% %@ CDRH2
conpri’ses t he °5etjodied Iwmwﬁrmﬁsvm (SEQ I D NO 37), and (f) CDRH3
conprises the sequence YLYV\SYV (SEQ I D NO 40), or a funct| onal f ragnment

t her eof 28. T ani‘jbodg of ¢laim3 fur her conpr i mgg CDRH2 and
CDRH3 r egi ons SRR Yy e 7eb B Siueher praonsans R 1§1§§9La}3\d EBRYED NO
25), (b) r&GbRkZheenpri ses the sequence GASSRAS (SEQ I D NO 27),(c) CDRL3

conprises the sequgnce | T .. ¢ rises the
sequence GFTFTDYDI @@(Sgﬁg p%ﬁ%e(se%ue'&b&éga[gg(r?ggrﬁssgggbﬁ%ggigquence
SDGYTYYADSVKG ( SEQel D NePREBZ§ompzprd thefsyqu@PRPBCYBHBADPSEEGH($1Q HENOeIs end/l YWSYV
(SEQ I D NO. 40), ofpa femedi Lisds HRYGE M 1 ti body of claim
7 or claim3$8 furth(er conpri S%ISCDRH Tl m%é%%Q-Bﬂreg?@ns wherein (d)
CDRHI corrprlséga%‘ﬁ%“’%aé&ﬁ%fr?e@h@%Fl DYDI S (SEQID NO. 36), (e) CDRH2
conprises the sequence PDCYTYYADSVKG (SEQ ID NO 38), and (f) CDRH3

conpri ses the,sequen 0), .or functional fragnment

t her eof 30 Theéantl eaahboé Obgdwqg%ghﬁ’icf prf%%eé%ﬁ?%‘?w}%ml ,
CDRHZ 5 andegCDRiMBereimgi ons V\/nerel n (d) CDRH conprises the sequence SFSGA DYDI S
(SEQ 1D N0 91), (&) CORR:CRMPlSAS «Lyl6es8MIHEBISORYTYXAPSYKG (SEQ 1D No

41), and
(e) CDRH2 comprises the sequence YDGYTYYADSVKG (SEQ ID NO: 41), and
H CDRH3 comprises the sequence YLYWSYV (SEQ ID NO: 40),
or a functional fragment thereof
20

31. The antibody of claim 11 or claim 12 further comprising CDRH1, CDRH2 and CDRH3
regions wherein
(d) CDRHI comprises the sequence GFTFTDYDIS (SEQ ID NO: 35),
(e) CDRH2 comprises the sequence SDGYTYYADSVKG (SEQ ID NO: 37), and
25 H CDRH3 comprises the sequence YLYWSYV (SEQ ID NO: 40),

or a functional fragment thereof

32. The antibody of claim 7 or claim 8, further comprising CDRH1, CDRH2 and CDRH3
regions wherein
30 (d) CDRHI1 comprises the sequence GFSFIDYDIS (SEQ ID NO: 36),
(e) CDRH2 comprises the sequence PDAYTYYADSVKG (SEQ ID NO: 42), and
H CDRH3 comprises the sequence YLYWSYV (SEQ ID NO: 40),

or a functional fragment thereof

35 33. The antibody of claim 7 or claim 8, further comprising CDRH1, CDRH2 and CDRH3

regions wherein
(d) CDRHI comprises the sequence GFSFIDYDIS (SEQ ID NO: 36),
(e) CDRH2 comprises the sequence PDSYTYYADSVKG (SEQ ID NO: 43), and
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(f) CDRH3 conprises the sequence YLYWSYV (SEQ ID NO 40), or a functional
fragnment thereof 31. The antibody of claim1l or claim 12 further

conpri si NYyOCDRIM25400 CDRH2 and CDRH3 regi ons wherein (d) CDRHS209mp3426es t he
sequence GFTFTDYDIS (SEQ ID NO 35), (e) CDRH2 conprises the seguence
SDGYTYYADSVKG (SEQ I D NO. 37), and (f) CDRH3 conprises the sequence YLYWSYV

(SEQ ED NO. 40), orpa funaﬂhe@ﬂdnsésrtlaege@@ﬁcemw&% mhhe:apy i body of claim
7 or claimS8, fu %ag% CDRH1, CDRH2 and CDRHS regi ons wherein (d)
CDRH  conpri s&5 “ﬁ%“’“@%’ﬁgﬁ FIDYDI'S (SEQ ID NO 36), (e) CDRH2
conpri ses the sequence PDAYTYYADSVKG (SEQ I'D NO 42) and (f) CDRH3

conprises the 32€( u?ﬂ@%gg&d%win@%g | q OI\Q heé% (():3 1s;rn%r P%_yl Cé]ﬁla%and CJI?SQ%ERH

thereof 33 . The anti aim alm conprisi
CDRH2 SandePRMBCEi@gi ons wher ein (d) CDRHI corrprl ses the sequence GFSFIDYD S

SEQ ID NO 36 CORbRu € i S QAET BYXADGUKG (SEQ I D NO
E13),Q and(f) CD??HS(?grrprl Ses Wgﬁ’%gﬁ@? o %IEP@%&;ED NO%{% (or

functional  fragment®t herBoH2 gapripgs t ﬁf‘iuﬁ%‘ﬁyEQf{TEYéﬂ% §COIPEQ IRANRY 40, anflurt her
conpri sing CDRH 1, (fCORHZDRHAHc(GHRES tHeagjuaits YIRersivi(sEQ)D §oREh), conpri ses the

sequence SFSGE 1), (e) CDRH2 conprises the sequence
YEGYTYYADSVKGOI(qsg?f%IO%§E%%R t erea‘%d (f) CDRH3 conprises the sequence YLYWSYV

(SEQ YD NO 40), or a functi onal fragnent thereof 35 The anti body of claim1
wherein said @f‘“ b@@an@t&d&%f&a’?ﬁ@%b@n sé/ld%xh?rcglaor%ﬁgﬁéntt&lg’e[h sfame IEpl {])‘J(QH?‘Pd IL-

17F as a cross-reactive antibody sel ecte Cons et
YW241 47174008 178 as W@eaitlve@?“bﬁﬁ/ wieptehireny thengrour %Blﬁi@g PéﬁWfolh@F eof or a

functi onaiwiwsag mert 700 ox&ﬁlad‘mﬁ‘ﬁﬁlhtb&ﬁlyarﬁﬁt Kol o fuh&iohy B A @aﬂ@rﬁi@@& #6 The
anti body a wherein said affini ty matured variant is sel ected from

the gr ouﬁa‘%‘ﬁgl%s‘?%‘%ad‘éaﬁaﬁnt| bodi es YW278 15 18, YW 178 15 2, YW 278 15 3,
YW 278 15 18C55A, YW 278 15 18C55S, and YW 278 15 2 D54E 37 The antl body of

claim1l conpr B@' ngT}f%r}n%hi/ gtecrllmg g;g 919 gga c{ a?ffim%aﬁ%atu?éd@gn O selec%e%i érﬁgll t}?ef %r%gnent

17F with subst ant e sane or Pane
t her eof 3&sTFhRE Oémtibb@@y“mmdﬁéﬁ W I&Wﬁa?r Y&V - 1éﬁ BWt2A7gentE8ISANi YIY domai n

t hat bi nds$g 1501 skksslanRNES 152 D54E

20 37. The antibody of claim 1 comprising an antigen-binding domain that binds to IL-17A and
IL-17F with substantially the same binding affinity, or a functional fragment thereof

38. The antibody of claim 1 comprising an antigen-binding domain that binds to IL-17A and

IL-17F with a binding affinity of at least about 10" to 10'" M, or a functional fragment thereof
25
39, The antibody of claim 1 comprising an antigen-binding domain that binds to IL-17A and

IL-17F both as a monomer and a homodimer or a heterodimer, or a functional fragment thereof

40, The antibody of claim 1, which binds both human and rodent IL-17A/F, or a functional
30 fragment thereof

41, The antibody of claim 1 capable of reducing demyelination in an inflammatory or

immune related disease
35 42, The antibody of any one of claims 1 to 41, which is monoclonal

43, The antibody of claim 42, which is chimeric, humanized or human, or a fragment thereof
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IL-1 7F with a binding affinity of at |east about 10 10 to 10 p M or a
functional fragnment thereof 39 The anti body of claim 1l conprising an

ant i gen- bworegiodasm@on that binds to IL-1 7A and | L- 17F lporhiSagoasssenoner
and a honodi mer or a heterodiner, or a functional fragment thereof 40 The
anti body of claim 1, which binds both human and rodent IL-1 7A/F, or a

functional fragmentrhé HE6RQLE daith 3 R@erdN AP AEYMAT is &l @Rildm eR h%orﬁfstir{g%@'UCi ng

denyehnat.i A Nnf tory or inmmune rel ated di sease 42 The anti body of

any one oéfag%ag; }ﬂ@’)i a?%%?{iﬂgn\?\ﬂ%{(gﬁ[’?‘iée%%éPtﬁ’ﬁ%‘F& Aaglephaingntitody gplefesandi m 42,

whi ch i s noliiisperficaptifodirafvize@droar anhibtdpfagraghtsa f ragnent t hereof 44 The anti body

of claim43 wherein said fragnent is selected fromthe group consisting of

Fab, Fabl, F(ab')2, and Fv fragnents, diabodies, |inear antibodies,

si ngl €-chai n &ht | bodsrericaniiffods conmrisingrufitsi apeo binding sitvtthdy bidilsss 11f-tfAnaed af r om

ant i body stdoa@imBiRDifhimeAidhaBRAl b1 ANLLbedy conprising a first antigen

bi nding site that bi ngs to IL-1 7A and a second antigen binding site that

binds to IL-10F, WEheiepigen pinding gerpprisesifip deayy phaidicfgpladomainconpisinges a

first heanrmhabrHY,ahd abRE3 eQivhd, Whe&ERR1ES1 g o GRRIMDRHEDRbRI adrifpRH3

regi ons, rmﬁgo%rsgisqecqetdflloeatﬁt one of.t.sa%d CDRH , CDRH2 and CDRH3 regions is

sel ect ed from the group condi RGeSt (a) CORH conprising the sequence

TSYEIS (SEQ | D NO é5), ¢PJHCORIHEsicothipscqsinagl YIS SEQUBNEE 4¥WGSI YLWEG (SEQ I D

N 46), and (c) OO cammiii Qi RGMENFIARTAEAKITNPIN,47) . and
ec a n chain

(2) said second antigen binding si nprises seco eavy

vari abl e domai n cotpri st CORAsingiRiqQuengmARRGIBT (SEQ IBRY): 4dherdei n at

| east one of sai d GPRH saidCRBPanBRG LEHIRESid 88HARSa §e§on§l%laae/%t:l%qq JafiR doRfind" OUP
consiting of (a D@QH rrpIr&Jeé‘l ng. t he sequence TSPYI S ,%S gﬁklyD NO 48), (b)
CORL. coRPPTsMAG TR Saiien CEPPSE RS 0 oRE Y CORHG QIoHCmRG
conprissi MipRHIecg@g isaricaed AREENENDIPWEYTEInYQBY (SEQ I D NO 50), or an affinity
mat ured vari ant thereof functional fr. f i dg.anti body or said
affinity matured v j;i an(EDf%l %ﬁ]@rl%?gsdﬁeesgﬂ e??%%?ﬁﬂ@ﬁ@ I%?@cgga?i m 45, conpri si ng
CDRH , CDRH2, andbCDRHMIREiomndsingthesegience(\WYASIYYAGESEQ HENOa#M,iagén bi ndi ng
site (a) CDRH co I sepHRE. GUen I . SRRH2
conprises _the seqlr}(gfnce W/GSI \?ﬁl (%%5&?%{)5!\%(265 , anig Ec%&gééonpr’i ses

t he sequé??ce ARFGOQRYA (SEQ I D NO 47), and (2) msaid second antigen binding
site20 or an affinity matured variant thereof, or a functional fragment of said antibody or said affinity

matured variant

46. The bispecific antibody of claim 45, comprising CDRH1, CDRH2, and CDRH3 regions,

wherein
25 (1) in said first antigen binding site
(a) CDRHI1 comprises the sequence TSYEIS (SEQ ID NO: 45),
) CDRH2 comprises the sequence WVGSIYLWGG (SEQ ID NO: 46), and
(c) CDRH3 comprises the sequence ARFGQRYA (SEQ ID NO: 47), and
2) in said second antigen binding site
30 (a) CDRH]1 comprises the sequence TSPYIS (SEQ ID NO: 48),
(b) CDRH2 comprises the sequence WVASIFYYSG (SEQ ID NO: 49), and
(c) CDRH3 comprises the sequence ARGGYGYNQWFYSIYQSY (SEQ ID NO:
50),

or an affinity matured variant thereof, or a functional fragment of said antibody or said affinity

35 matured variant

47. The bispecific antibody of claim 45 or claim 46, further comprising a light chain variable
domain comprising CDRL1, CDRL2, and CDRL3 regions, wherein at least one of said CDRLI, CDRL2,
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(a) CDRH conprises the sequence TSPYIS (SEQ ID NO 48), (b) CDRH2 conpri ses
t he sequence W/ASI FYYSG (SEQ ID NO 49), and (c) CDRH3 conprises the
sequence WRGEMABIWFYSI YQSY (SEQ | D NO 50), or an affi nipCy/usatogness 2y apant
thereof, or a functional fragnment of said antibody or said affinity matured
variant 47 The bispecific antibody of claim45 or claim46, further
conpri si nagd&DRLQFngoﬁhabdlbctéalﬁbﬁme%r(ﬂ@Q&is@tanQﬂ‘pr| sing CDRLI, CDRL2, and CDRL3
regi ons, wherein agl)l é%%ﬁge of. said CDRLlI, CDRL2, and CDRLS regions is

ou

sel ected from the FOPriHGE BE SRR Y LA BFR PN %5k he sequence
SI SSYLA (SEQ ID NO(lﬂ5) cpbyz @lﬁbﬂngtﬁﬂ@l’qh@td\@A$S‘l&S€ﬂ@ﬁﬂN@ @AS»SE%AS (SEQ I D

SEQ 1D NQ 21) - or G af TP RS " o B RGREN Perfy ok bues TR PLRR oN

fragnment b said antibody or said affinity matured vari ant 48 The

bi specific anmb,cheiﬁqn fnatk@ivan A7 I £l i sa omai n
(a) CDRLI gdprl ses tft9he sequenctt}alwg(IgsdeI;%AI\Iml %%ég FJB&%%% Z%Q%%d%/ar&ﬁ?g%t}g

conpri seénaf‘ﬁ ‘@84 tience GASSRAS (SEQ ID NO 27), and (c) CDRL3 conprises the
sequence YYSSPLT (Resi dues 91 97 of SEQ ID NO 21) or an affinity matured
vapant thereofg or nent of. said ; hody or said affinity
mat ured vari ant 49 bésggcﬁf% 8§° Wlhﬁﬁf%mB’rsa‘gé’g TSR YiRRG It h bi nds to
IL-1PA and IL-1 7@ w t(FDWb@tnanies alblseﬁuctnheSIsa‘ﬂH\ tieQdiDNgp:akyf,i nity, or a

functional fragnen the&m RPb7246 jwhi ch bi nds
to IL-1 7A and IL- q)) 26%918{[%9?1%%{1%??%?% of g?]n?eas?ﬂa%out 10 10 to

10 1 1M or a funcfi onaﬁDl%I@aF@Wérmes@ﬁaquﬁe%‘iS (&mdutsc?dW@fSEQmNOélB)and

46 whi ch bi ndsr dnafflnkty hatGAd @end therdot, 6F 2 RALII LA FraBnIPHQNR Lt ADE, 2 N9
a heterodiper, or a functi onaln fragrreerllt thgr eS?nSZ The 13’:{nt{?¥bocslly %@gﬂl m 45

or clai m 46" WAi%€h bi nds both human and rodent IL-1 7A/F, or a functional
fragrieént thereof 53 The antibody of claim45 or claim46 capabl e of

reduci ng denygj matj tor ed se 54 The
antibody of claim 4}%%6*88% %dr%n&%?% ”SlnngBrr:gE‘In%ﬁ%FL ?5'\ af’ﬂgf‘i YiBbdy of
cl ai m 54subjpitiehy ih§S*’éfh‘flbr?émgéfﬁnhnﬁamfuz@dn@framm.th@reaﬁr a fragment thereof 56

The anti body of claimb55 wherein said fragnent is selected fromthe group
consi sting of Fab Fab', F(ab')2, and Fv fragnents, diabodies, |inear

anti bodi es, si’hgl eEABPRAHH tclaﬁ’bﬁﬁ/o (o Bk Piads, i Hnb Avane -6 Fewitf 4 indingtaitodi es
f or maa fDf)iﬂcaﬂnbbobomyotbﬂagma&ta%%naﬂlefr&gﬁrﬁﬁﬁhd}&ad| ve or bispecific antibody
according to any one of clainms 1 to 56, which

51. The antibody of claim 45 and 46 which binds to IL-17A and IL-17F both as a monomer

and a homodimer or a heterodimer, or a functional fragment thereof

25 52. The antibody of claim 45 or claim 46, which binds both human and rodent IL-17A/F, or
a functional fragment thercof

53. The antibody of claim 45 or claim 46 capable of reducing demyelination in an

inflammatory or immune related disease

30

54. The antibody of claim 45 or claim 46, which is monoclonal

55. The antibody of claim 54, which is chimeric, humanized or human, or a fragment thereof
35 56. The antibody of claim 55 wherein said fragment is selected from the group consisting of

Fab, Fab', F(ab"),, and Fv fragments; diabodies; linear antibodies; single-chain antibody molecules; and

multispecific antibodies formed from antibody fragments
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inhibits a biological function of IL-1 7A in an antibody to IL-17A nol ar
ratio of about 10 1 to about 1 10 58 The cross-reactive or bispecific

ant i body wb 20l04i2m087, whi ch i nhibits a biol ogical functipom/ustoolossy2¥ A m an
antibody to IL-1 7A nolar ratio of about 1 1 to about 1 5 59 The
cross-reactive or bispecific antibody of claim58, which inhibits a

bi ol ogi cal fursti OlTh@éroslleea;Ltl\%Ar bikbe&ific %Bb@%@éér&l J) Ia:ny O;Ilz ?{ crg?rlnéaf tor5§é>!'h90h0f

about 1 l E)L[u lﬂé fhe Cross-reactive or Ispecific antib
cl ai m 59, "HRAFAH R rEoR W37 d i RariTognett-d A arlar ‘E‘Uqu‘PAo%l%ht%hwtbd@Iy to

IL-1 7A nolar ratio of about 1 1 to about 1 261 The cross reactive or

bi speci fic anti;bod rdin Ial whi ch inhibits
a bi ol ogi cal fgnct ?f(}%%&gsg rﬁaﬁtl‘% 05@Spe%¥%?1nu§% 6 oty Wl}l?_h lihi‘ﬁtsr?ﬁfoé‘?gwf‘]aﬁ“i‘cfio‘bf
about 310 of Ii- b7f‘al§@u?ntfb04>006217I73heolarrr@1ssof|amm I webawr 115i speci fi ¢ anti body of
claim 61, which inhibits a biological function of IL-1 7F in an antibody to
IL-1 7F nolar ratiog of about 1 1 to about 1 5 63 The cross-reactive or

bi speci fic antrbodyPoFroseTeartie eobispatificantipashiopslaia 58, Wiid igdbisalbiofagiveltfimstionof

| L-1 7F mfan]anihiabedpodyo 174 larlodst bt 1:010@bo@ipaut 1 1 to about 1 3 64
The cross-reactive or bispecific antibody of claim63, which inhibits a

bi ol ogi cal function of IL-1 7F in an antibody to IL-1 7F nolar ratio of
about!V1 1 to &bout The @osgEeaditve ochipesfic @dkidy vEcldin 5bj ERAGHHiBIE 2 Bidldzl@d¥hction
accordin Q; AN - a its a biological

functi ong)gnEL }%ﬂ%a@%ﬁgﬁé tghii &arr 1 ?%broPn o?% a{)%ekgr odi mer man anti body to
het er odi mer nolar ratio of about 10 1 to about 1 10 66 The cross-reactive

or bispeci ficeanti pRdyos@fead v@-b ispebific¥nti an ol Pk i on of
IL-1 7A and L i1 7F in the | L SRy LA R ol %g‘{c‘ﬁ% 30 WAk

het er odi ‘tﬁBP‘é{Pg‘F%ﬁﬁf“&“%‘fOf&bHﬂm 4n antipQsly S od7F ok gio Thadow r1@)s stoapaeiilYe or
bi speéific anti body of claim 66, whi ch inhibits a biological function of
IL-1 7A and | ks1 7K. in the mer_in.an antibody tq .

het er odi mer %% {r‘:}éetclm(%s‘re Ct’v%%rtrPfSpT’ af’té Og‘r')% aing 6 Wé“ff%ﬂ]i‘ “&'flg@@g‘f:‘é&&‘ﬁti‘q?e or
bi speci in&ILalﬂflllb@@ytlbﬁy ol 1BiliAF 6iBlar matid alabéun il o dbsutd:sbi ol ogi cal function of
IL- 17A and IL-1 7F in the formof a heterodiner man antibody to

heterodi mer nmplar ratio of about 1 1to about 1 2 69. An isolated nucleic
aci d nol ecul eStncothertpsareprdss g bispesifis apibodnolgieith bb opich inbdbitelh biglogical &myticone  of
cl ai m8 10f10-168 in Mran@bolly RYNBME mbbeh@OSE 6 1M dbs@hat ed nucl ei ¢ aci d nol ecul e
encoding a light chain of an antibody according to any one of clains 1 to
68, or a fragment thereof 71. A reconbinant host cell conprising the

nucl ei c acid of clErcE®-réRtivéorbapaifiianitoly sTeBitm 6% whick MBIt ShifiggitdNantisal ei ¢

acid of ¢}aimy{l 0 r|5|ngthe nucl eic acid of
claim69 and} Zaalnr% Q}D(S)&%ﬁ%ﬂﬂ%&?%g%t%l ﬁ%or’ilf Los% ggll of any one of clains 7
1 to 73, which is an eukaryotic host cell. 75. The reconbinant host cell of
claipy 74 whergin Sﬁ%gro%@[iy&;r'bﬁpéa%tantﬁ)@w ackordiflg t%hﬂﬁl%%f claims 1 to 56, which

inhibits a biological function of IL-17A and IL-17F in the form of a heterodimer in an antibody to

heterodimer molar ratio of about 10:1 to about 1:10

66. The cross-reactive or bispecific antibody of claim 65, which inhibits a biological function
30 of IL-17A and IL-17F in the form of a heterodimer in an antibody to heterodimer molar ratio of about 1:1

to about 1:5

67. The cross-reactive or bispecific antibody of claim 66, which inhibits a biological function
of IL-17A and IL-17F in the form of a heterodimer in an antibody to heterodimer molar ratio of about 1:1
35  toabout 1:3

68. The cross-reactive or bispecific antibody of claim 67, which inhibits a biological function

of IL-17A and IL-17F in the form of a heterodimer in an antibody to heterodimer molar ratio of about 1:1
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Hanster Ovary (CHO cell 76. The reconbi nant host cell of any one of clains
7 1 to 73, which is a prokaryotic host cell 77. The reconbi nant host cel
of cl ai mwe 2advaneion sai d prokaryotic host cell is an E ealriusc@dlossa30 A
pharmaceutical conposition conprising an anti body or antibody fragnent
according to any one of clainms 1 to 68 in adm xture with a pharmaceutically
accept ablieaexaipi ent 79 A nethod for the treatnment of an inflammtory or
i mmune rel ated di sease conprising adm nistering to a nmanmal i an patient in
need an effective amount of a cross-reactive or bispecific antibody
accordi ng to any oneisohtedhgieirmeid niolec@8¢ncodinge Heavychaiondn ahtitegyendrdinher eof 80
The nethggyg%op&gkgyZg%mg%&gggmﬁgkgognflannatory or imune rel ated di sease
is selected fromthe group consisting of system c |upus erythenmatosa,
rheumatoid arthritis, juvenile chronic arthritis, spondyloarthropathies,
systeni c scl er@si saf 561h©&4 ALRIRBN mol Hh1OBRE N La 1igAf TR NbAY R RE &Sany
(dermato osigis, polynyﬁsitis%, ?jogren's syndrone, system c vasculitis,
sar coi do€I'of citsdi Hftine? BemsyRT©  aneni a (i mune pancyt openi a, par oxysnal
noct ur nal henogl obi nuri a), autoi mune thronbocytopenia (idiopathic
thr ombocyt open] ¢ PUIRUE Ayl ATHS- MBI AL 6Y LAronbRGYL.gpeni ), thyroiditis
(Grave's di sease, Hashi'not o' s 1 yrd%é.%.s, juveni T e Tynphocytic
thyrdPditis, atrophic thyroiditis), diabetes nellitus, imune-nediated
renal d'Sease7ig|Qﬁﬁ%&hﬂﬂﬁPM£hkh§mm&HQQh@ﬂ&ﬁ&é&hﬂké&%ﬁﬁhr't'5)1 denyel mat ngy
di seases of the central and peripheral nervous systens such as nmultiple
scl erosis, idiopathic denyel matng pol yneuropathy or Guillam Barre syndrone,
and chrone i nfd anmmtsybia@mes] FREGEbrRiak o awlapRIdY clahtaholbik Ary di seases
such as infectious hepatitis (hepatitis A, B, C, D, E and ot her
non- hepat otropi ¢ viruses), autoi mmune chronic active hepatitis, primry
biliasy cirrhosi s, Tigr@anuwbiompbeusi bepabhd ¢fslaingsid te T, @hiokisag ekhgbtirtgbticels,
i nfl ammat ory bowel disease (I1BD), including ulcerative colitis Crohn's
di sease, gluten-sensitive enteropathy, and Wi pple' s di sease, autoi mmune or
i mrune- nedi at €d skMed¢coabisas hgsheell obislxig 7B wihereinsaid Rikpripticdas egll is e Chingre na
mul tifor pemafde/ntaelcfdermatitis, psoriasis, allergic diseases such as
asthma, allergic rhinitis, atopic dermatitis, food hypersensitivity and
urticaria, immunologic diseases of the lung such as eosinophilic pneunonia,
i di opat hi ¢ pufdronarhy rdcblabiagi Bosadrl ohynp efis@RRintsi A itd 3, PRI Piolkdr$otic host cell
transpl antati on associ ated di seases including graft rejection and
graft-versus-host-di sease I nfectious diseases including viral diseases such
as AIDS (H V Thf ecthcowmpmbihapltsi dell of daimB6 wisreibsaidprdkagotih besped |is atiC cofi cell
bacterial infections, fungal infections, protozoal infections and parasitic
infections 8 1 The nethod of claim80 wherein said inflammatory or inmune
rel ated di seaSe i s Bldrecedigel comrpsitifecyatipe BGRETdY Prgtikey frgsisrrcesirding
arthpsti & dnfRe of biaikds 2318 i@ b ymikQME)ihdipsaasRuihBRccapndicasdfivm 82 An article
of manufacture, conprising (a) a container, (b) a |label on said container,
and (c) a conposition of matter conprising an anti body according to any one
of clains 1 t®. 68,A cehbddfondeltranindnt Sfah thilgombtayneimmunh edaddrlissat cbnipaibieg on
sai d .Congo%]liﬁgté rigr?cgu I%Maiak h:ﬁltentﬁr?‘he%d &9 %9’[‘ Ietaxln lﬂ’lt fo a cl}r(%g}eer ivC gr isbeciftljcsed f or
treating an il anmatory or an 1 nmune related di sease 89VUR B ah ant i body
accor di ngntibedyapsgprdiredo afy ang eff ghagmsi1 to§8.68a nctivaal fragpent teieon of a
30
80. The method of claim 79 wherein said inflammatory or immune related disease is selected
from the group consisting of systemic lupus erythematosis, rheumatoid arthritis, juvenile chronic arthritis,
spondyloarthropathies, systemic sclerosis (scieroderma), idiopathic inflammatory myopathies
(dermatomyositis, polymyositis), Sjogren's syndrome, systemic vasculitis, sarcoidosis, autoimmune
35  hemolytic anemia (immune pancytopenia, paroxysmal nocturnal hemoglobinuria), autoimmune
thrombocytopenia (idiopathic thrombocytopenic purpura, immune-mediated thrombocytopenia),
thyroiditis (Grave's disease, Hashimoto's thyroiditis, juvenile lymphocytic thyroiditis, atrophic

thyroiditis), diabetes mellitus, immune-mediated renal disease (glomerulonephritis, tubulointerstitial
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medi cament for the treatnent of an inflammatory or an immne related
di sease 84 A pharmaceutical conposition conprising an antibody according to
any one ovochavars40d to 68 for use in the treatnment of amcCirafSb@amesi4seey or an

i mune rel ated di sease

nephritis), demyelinating diseases of the central and peripheral nervous systems such as multiple
sclerosis, idiopathic demyelinating polyneuropathy or Guillain-Barre syndrome, and chronic
inflammatory demyelinating polyneuropathy, hepatobiliary diseases such as infectious hepatitis (hepatitis
A, B, C, D, E and other non-hepatotropic viruses), autoimmune chronic active hepatitis, primary biliary

5 cirrhosis, granulomatous hepatitis, and sclerosing cholangitis, inflammatory bowel disease (IBD),
including ulcerative colitis: Crohn's disease, gluten-sensitive enteropathy, and Whipple's disease,
autoimmune or immune-mediated skin diseases including bullous skin diseases, erythema multiforme and
contact dermatitis, psoriasis, allergic diseases such as asthma, allergic rhinitis, atopic dermatitis, food
hypersensitivity and urticaria, immunologic diseases of the lung such as eosinophilic pneumonia,

10 idiopathic pulmonary fibrosis and hypersensitivity pneumonitis, transplantation associated diseases

including graft rejection and graft-versus-host-disease. Infectious discases including viral diseases such
as AIDS (HIV infection), hepatitis A, B, C, D, and E, herpes, etc., bacterial infections, fungal infections,

protozoal infections and parasitic infections

15 81. The method of claim 80 wherein said inflammatory or immune related disease is selected

from the group consisting of rheumatoid arthritis (RA), inflammatory bowel disease (IBD) and asthma

82. An article of manufacture, comprising: (a) a container; (b) a label on said container; and
(c) a composition of matter comprising an antibody according to any one of claims 1 to 68, contained
20 with said container, wherein said label on said container indicates that said composition of matter can be
used for treating an inflammatory or an immune related disease.
83. Usc of an antibody according to any one of claims 1 to 68 in the preparation of a
medicament for the treatment of an inflammatory or an immune related disease
84. A pharmaceutical composition comprising an antibody according to any one of claims 1

25 to 68 for use in the treatment of an inflammatory or an immune related disease
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