I L-17 antagonistic antibodies This invention relates to an IL- 17 binding

mol ecul e, in particular an antibody to human 1L-17, nore preferably a human
anti body to human IL, 17 (also nanmed IL, 17A) and to the use of such

antibodies in the treatnment of IL-17 nmedi ated di seases and disorders. IIr

17, a T-cell derived cytokine present e.g. in rheumatoid arthritis (RA)

acts as a pro- inflammtory cytokine, particularly in conjunction with IL-1

and TNF-a (Chabaud M & Mossec P (1999) Arthritis Rheum 42, 963-970; Awane
Met al (1999) J. Imunol 16ZL-FBatas@vstic antibodieg i nduces MVWP production and
downr egul ates TIMP (Jovanovic DV at al (2001) J. Rheumatol. 28, 712-718), |
and bl ockage of IL-1 and IL-17 has a synergistic effect on inflamuation and :
bone destruction in vivo (ChabaudM & M ossec (2001) Arthritis Rheum
44,1293-1303). Inappropriate or excessive production of |IL-17 is associ at ed

with t h&hjzantentionselasés toan TH§ bindingeademila inpatiigdarderstibaiyéthhemar Helivat oi d

thrit t al Ce Life 79
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(AntOnymdleﬂn&%treatﬁ'%ﬁ%fﬂrlmaéﬁb%ses@ﬁadﬁgﬂersva” Kooten et al., 1998,
J Am Soc Nephrol 9, 1526-1534), septicem a, septic or endotoxic shock,

allergies, asthma (Molet et al., 2001, J Allergy din Inmmunol 108,
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Ant i bod ~17 have been roposed for use in the treatnent of IL-17

medi at ed® (@%%@gﬁaﬁbmé&%ﬁér 0; Awane Mret pHd PINdeImmmod 362, 883654 Ehe

o Soussh B AHARRYS PR LIFLRRG T UPYER PR PFERTIRN | TRCRYEE:
medi at easmlseaSﬁ%n@Bmcﬂag%Mmsmdmmmlarsghetgisﬂ@eﬂmemmmeﬂmnan | L-17
bi ndi ng nol ecul e which conprises an _antigen, b|nd|n S|te conpr|5|ng at

| east odestgligmisgieyEibrbadad & Miessse (2008 Axthritis Bbawm A4 3238- 1308k ch conpri ses

i no. aghir o RSl leaBh b RABISUEN ) pfae @H%%fﬂ%%ng 53 ng aci g
sequencdiséise drld didrdets, GhcH ash&nididid Grifiitts (Wﬁbv@cék&t&l V2004 @ell MiolLge$odl CCR3
havi ng the ami no aci d,  sequence SEQ | D NO

( D- Y- Y- BI$6T-572)poseoprthuifis, Joaapning-oipbone. lma}an&p pee transplpntdgigrtics ARV eof .
Accor di aghy 1581 T bRAN 33, SABPVAVKARE @) 1ok RN epltRh 5198 58ART | ST N9

at fea sephcerma, septic or endotoxic shock, allergies, asthma (Molet et al., 2001, J AIlergy Clin
Immunol 108, 430-438), bone loss, psoriasis (Teunissen et al., 1998, J Invest Derma‘éol 111, 645-
649), ischemia, systemic sclerosis (Kurasawa et al., 2000, Arthritis Rheum 43, 245 5-é2463)
stroke, and other mﬂammatory disorders. Antibodies to IL-17 have been proposed for use in the
treatment of [L-17 mediated d:tseases and disorders; see for instance, WO 95/18826 and the

discussicn in the introduction thereof,

We have now prepared improved antibodies to human IL-17 sujtable for use in the
treatment of I-17 mediated diseases and disorders.

~ Accordingly the invention provides an IL-17 binding molecule which co#upﬁses an
antigen binding site comprising at least one immunoglobulin heavy chain variabile domain (Vg)
which comprises in sequence hypervariable regions CDR1, CDR2 and CDR3, said CDR1 having
the amino acid sequence SEQ ID NO: 1 (N-Y-W-M-N), said CDR?2 having the amino acid
sequence SEQ ID NO: 2 (A-I-N-Q-D-G-8-BE-K-Y-Y-V-G-§-V-K-G), and said CDR3 having the



one i munogl obulin light chain variable domain (VL) which conprises in
sequence hypervariable regions CORI', CDR2' and CDR3', said CDRI' having
the amino acid sequence SEQID NO 4 (RA-SSQSV-SSSY-L-A, said CDR2
havi ng the am no acid sequence SEQ IDNO 5 (GA S S RAT) and said CDR3'
having the am no acid sequence SEQIDNO 6 (Q QY-GS S-P-CT) or direct
DR equiyil BliSedudfit R ATy Shod-neply. ok vhe. VRSI)] Giiirebhe

i nvention provi L-17 binding nolecule which conprises an antigen

bi ndi ng §DBeequnrabnis$hang:fat | east one i munogl obulin heavy chain variable
domai n (VH) which conprises in sequence hypervariable regions CDRI-x, CDR2-
x and CDR3-x, said CDRI-x having the am no acid sequence SEQ ID NO 11
(GF-T-F-SNXg ya%; 08 HEL- 1 Neindiil bl @8icborRaYRBaEleEQ | D
NO 12 (A |_|\‘£(§° @hﬂﬁ%ﬂ% , gfr?g{&;gl dHr ﬁﬁaw ng the a%@%o 1a%t_:d
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antigen binding si conmprising: a) an i munogl obulin heavy chain variable

dOfTB.I n (Wﬁ(ﬁﬁ-&-&n&r&-&é@ mdwéméavw@emMQMMﬁ@gﬁﬁﬁgm 6 (DR2 and
CDR3, no_ac nce SEQ ID NO 1, sai d CDR2
havi ng tpedY%gﬁ gc'm&s(%‘ifﬁte iﬁllﬁtsl\fl%"guteand sai d CDR3 having the am no

acid sequence SEQ ID NO 3 or direct CDR equivalents thereof; and b) an
i nununogl obulin light chain variable domain (VL) which conprises in sequence

hyper vari abl dumagh@rﬂsﬂmenf ofbRinventien, toHBventiomprovideRn HhA/bindinghe ani no

NG5,  antHOISER Y R o At A NG 6 B DU B B RB B beavY oct

CDR  equihhid @ifaBle dbMeinqWhy) whidNRoRPMEds in & ﬁeﬂc@ﬁ?ﬁﬁﬁ@ﬁb@'r@%oﬁ@]kﬂ%s(mml L-17
bi ndi ng nol ecul e conpri si ng both eavy and light c

dorai ne; x 6ad GDRE-11 7 CRR Ing bR e rmiRscnsl edesace SEQBNOUHG i F§R % ndl ng
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conpr|se quenc
, and said CDR3-x having the amino acid sequence SEQ ID NO: 13 (C-V-R-D-Y-Y-D-LI-L~

T-D-Y-YI-H-Y-W-Y-F-D-L-W-G); or direct COR-x equivalents thereof.

Furthermore, the invention aiso provides an IL-17 binding molecule comprising both
heavy (Vy) and light chain (V) variable domains; said II.-17 binding molecule comprises at least
one antigen binding site comprising:

a) an immunoglobulin heavy chain variable domain (Vy) which comprises in sequence

hypervariable regions CDR1, CDR2 and CDR3, said CDR1 having the amino acid

sequence SEQ ID NO:1, said CDR2 having the amino acid sequence SEQ ID NO:2, and
said CDR3 having the amino acid sequence SEQ ID NO:3or direct CDR equivalents
thereof; and

b) an immunoglobulin light chain variable domain (Vi) which comprises in sequence

hypervariable regions CDR1’, CDR2" and CDR3’, said CDR1’ having the amino acid

sequence SEQ ID NO:4, said CDR2’ having the amino acid sequence SEQ ID NO:5, and
said CDR3’ having the amino acid sequence SEQ 1D NO:6 or direct CDR’ equivalents
thereof,



hypervari abl e regi ons CDRI-x, CDR2-x and CDR3-x, said CDRI-x having the

am no acid sequence SEQ ID NO 11, said CDR2-x having the am no acid
sequence SEQ ID NO 12, and said CDR3-x having the am no acid sequence SEQ
ID NO 13 or direct CDR- x equivalents thereof; and b) an imunogl obulin

| ight chain variable domain (VL) which conprises in sequence hypervariable

regi ons CDRI' . ' ' ' ks ] ] nce
SEO 1D NO. 4 Mol eV 1By SE alsg ﬁ%@%%%@%@% udgr%‘éﬁgﬁ@f‘%ﬁ%%"g%a d
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equi val ents thereof. Unless otherw se indicated, any pol ypeptide chain is
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| ocat ed on t hypepaieblp edgine CDRIBxCIDR2u add QDR 3ex, ehidrCIDR J-x hevia) thkamine may be
on a different chain, the VH_ domain being part of an ipmunogl obulin heavy

chain or fragaithsequemeess BhYO: He said CDER2rmbaving the agmoasid ssarsmeg PERIDI n | ght
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ot her nol ecul eequifilentbihettofignd eacti on may be shown by standard net hods
hasay or a bPVEOHEETOEOHE BB HR GRS ST VL) SR GROmBIAS IR SHEENG Lo | s
receptor or a ‘%ﬁﬁ s O e ePpRAY sud (M EDRIC Rads ) |

control test ?%P |g?1leg?$1$§!r§tl I?Jgil of u%lre ait{g’:lg&gpemfiﬁ%‘i;%&g&:ﬂ%&féc;{cﬁe sane
i sotype, e.g. sameceetSEQIDRNCO) taill GIBR2’ heviug et afmaeacid saopuenea BEQEIDUNO: Samdpl es
of antigen bindi ecul es includge antibgqdi raduc y B:cells or
hybri donas anﬁfmiﬁﬁ@?h@“&%ﬁ%%eﬂmﬁﬁﬁghﬁrﬁéﬁdﬁﬁg@“%@rﬁﬂwv gitent

t hereof e.qg. )2 and Fab fragnents, as well as single chain or single

donmmi n antibodies. 3 A single chain antibody consists of the variable
dormai ns of the heavy and |ight chains of an antibody coval ently bound by a

Prom 16 to 2oUalier gherih it AfpReiveeofi il perer iRect sl e Fbing fiafaife " he
const ant acifdéduerde sﬁd?&n%ﬁﬂ%%&ﬂ:iﬁdlgﬁeﬁﬂ?énﬂ%p&ﬂ at the CSteRBimbledGEmitpat the

smal | peptide spacer should be less antigenic than a whol e constant part.

t
By " chi miVhas tamntigoribinding sitecomeprises both &V wsmagins, fhese may be located on
the same polypeptide molecule or, preferably, each domain may be on a different chain, the Vg

-

domain being part of an immimoglobulin heavy chain or fragment thereof and the Vi, being part
of an immunoglobulin light chain or fragment thereof.

By “IL-17 binding molecule™ is meant any molecule capable of binding to the IL-17
antigen either alone or associated with other molecules. The binding reaction may be shown by
standard methods (qualitative assays) including, for example, a binding assa).', competition assay
or a bioassay for determining the inhibition of II.-17 binding to its recepior or any kind of
binding assays, with reference to a negative conirol test in which an antibody of unrelated
specificity but of the same isotype, e.g. an anti-CD25 antibody, is used (see also Example 1),

Examples of antigen binding molecules include antibodies as produced by B-cells or
hybridomas and chimeric, CDR-grafted or human antibodies or any fragment thereof, e.g. F(ab’j;
and Fab fragments, as well as single chain or single domain antibodies.



constant regions of heavy or light chains or both are of human origin while
t he variabl e domains of both heavy and |ight chains are of non-human (e.g.
murine) origin or of human origin but derived froma different hunman

anti body. By "CDR-grafted anti body” is neant an antibody in which the

hypervari abl @ g ¢Hafn £{EBE5S) coRkiSts € theWadabilé QsthAns\MBE haany bitDibht cBMaHAS a

non- human (e.g. murine) antibody or a different human anti body, while all
¥
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subst ant pgtdtly hedvel afid liglglchiios &€ efRRCRinGf (cl3fiind) oliginor of limiteaesiadai |y from
t he sanme anti body and includes _antibodi es produced by mce in which the

nuri ne i ferived fostrdifsrepbhyman axtiberdy. By ncPBrarafiag antibedyn asmprnt an piihedy i) aced
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12-17 bindi ng nol ecul es of .the invention are man anti podi e especially
the A1NASHALHEPBRBIODREN G e famatat Tegose Ap @ahm%lmﬁw%&a{tsaﬁﬂwzf.anwﬁs in

preferre ' [ ' i o ' : : i ght
Chai ns. - SerElh T (e ARG «EEiohe) o B! AU HE TP SE0R) Rp BPABR0GE ' 0 ch
ar e showunam g, YOCNR-grafiél ditibody maphevareneunirind fow ghino abids af the denoram no
acid 1 to 109 of S 1D NGO 10) .and SEQ, | . (z variabl e dommi n of
heavy chefidHence %&egr%mWO%e@o&itfw 1nganogfn @E@%?@fﬁkf frgpewerkaceions Adiasit 19 egi on
domai ns g HicTe S PYPhiif: SiibOMP i CmbATEA 2GR BINLEE BleQBndaTBhaS, for
i nstance as“described i n "Sequences of" Protelns of I'munol ogical Infefest”,
Kabat E. variable regipnsUff bothetbaheavpand bhilebahs dre alh of kumaroridn, or substaniieily i ¢ Heal t h

S [ ,LNati | | nstitut f .Health. 4 H i abl ' . b
25 oc ot AL 1 SSARFIRTS Al LBt Prigst Reqo Bt HRGHER Sufiegy BPOEPast o of
human of bgitRaioSHolAh Gy iU RIRIK 8 HhPRS iftfndiR il badlCut PRl plr ot at,

i bid. The preferred heavy chain framework is a human heavy chain framework,
f or i nst geeehaviedeen whlactkby thein Bimacoaubistharts. &g epdescglvad in genasa] demsén EPg.

Of PRI (2 878! e 5545885 VsrEseokdd, tip 5625126, Usp 5633425, USP 5661016, USP

5770429, EP 0 438474 Bl and EP 0 463151 B1.

Particularly preferred IL-17 binding molecules of the invention are human antibodies,
especially the AIN457 antibody as hereinafter described in Examples 1 and 2,

Thus in preferred chimeric antibodies the variable domains of both heavy and light chains
* are of human origin, for instance those of the AIN457 antibody which are shown in SEQ ID NO:
10 (= variable domain of light chain, i.e. amino acid 1 to 109 of SEQ ID NO: 10) and SEQ ID
NO: 8 (= variable domain of heavy chain, 1.6. amino acid 1 to 127 of SEQ ID NO: 8). The
constant region dorains preferably also comprise suitable human constant region domains, for
instance as described in "Sequeuces of Proteins of Immunological Interest”, Kabat B.A, et al, US
Department of Health and Human Services, Public Health Service, National Institute of Health.



8), FR2 (amino acid 36 to 49 of SEQID NO 8), FR3 (amno acid 67 to 98 of
SEQID NGO 8) and FR4 (amino acid 117 to 127 of SEQ ID NO 8) regions.
Taking into consideration the determ ned hypervariable regions of Al N457 by
X-ray anal ysis, another preferred heavy chain framewrk consists in
sequence of Yridbdeiogions edag) bd adsociztod odith Ilind ol@amByoridreflons, flmgho aci d
36 to 49 of QID NGO 8), FR3-x_ (amno acid 61 to 95 of i&ng r 8) and
FR4 ( animieferablyiage afiyimag ofgin. 61&11@@?113&?%@? TeRjons SF Q?ﬁ%r!bﬂaﬂﬂ M Part #anner
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(anm no affitlie A4S0 afiSbadly. EE@SE.? ihl@?qu&ﬁbeheag:dfmy(amiaohalsid 140 BAoPSEQUD NO9 of
SEQ ID NO __10) regions, Accordin t inventi o] sQ _provides_an |L-17
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am no acietbriained bgpervariable regiogh cfAINAST by Xhray henlyais awtlee prbfatedhesvit dhaim 127 or
a first domain as descri bed above and.a second Qi ving_an anm.no acid
sequenc dTERFROTs Ansists ) seayenes Qf R ixlatning ac Bm@-ﬁc%sﬁbﬁ?g' .’%B@,"X%F%Prting
with th ' ' t i fy i ; R [ Nasi tion
100 norel e S SEERIIRN0! ), PR @i 10 95 bESEIDNOD sl FRAtmARS |
humans axcal 119pe ¢20 GHSEQ &Y N @ degions dnneimitarmeannery the dighiechgin framewale, and as

such are typically non y ot ei.ns. rect gquence qf this, a
xepogeni@nﬁgﬁ’inﬂ) yoHs, ﬁ%ﬁz@ﬁmwm&qﬁ%ﬁﬁ%ﬁg%ﬁénwiﬁ% g‘?‘%‘f‘@ 3§5° humans,
elicits ﬁbf%@@ﬁﬁ Kabhe FRBURRIACRROISH S%TSEQENO?PU)%@FRH" Qémiﬂ?é@itf‘;‘)@d by
the constant part of the xenhogeni ¢ I mmunogl obulin. This clearly limts the
use of tsd@hoIRQ HIWNMX Ouegidney cannot be admini stered over a prol onged
period of time. Therefore it is particularly - -preferred to use single chain,
single domain, chinmeric, CDR-grafted,- or especially human antibodies which
are not | i kelc¥ordthpB), il ifvektion RISS prvides arpll- PUSIREGRS bRIRARSAiV @inprieinatni st er ed
to humans. In view of the foregoing, a nore preferred IL-17 binding nol ecule
of the ileastoneiaptigensbinding site earyirisngierthenarfiret domain havingem agnng asidisequence h
conprises, at .l east 5 L mouRno, i o ‘gﬂg or. fragnent..thereof
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and (ii) the constant part or fragment thereof of a human heavy chain; said
domain having an amino acid sequence snbstantially identical to that shown in SEQ ID NO: 10,

starting with the amino acid at position 1 and ending with the amino acid at position 109,

Monoclonal antibodies raised against a protein naturally found in all humans are typically
developed in a non-human system e.g. in mice, and as such are typically non-human proteins. As
a direct consequence of this, a xenogenic antibody as produced by a hybridoma, when
administered to humans, elicits an undesirable immune response which is predominantly
mediated by the constant ;;art of the xenogenic immunoglobulin. This clearly limits the use of
such antibodies as they cannot be administered over a prolonged period of time. Therefore it is
particularly preferred to use single chain, single domain, chimeric, CDR-grafted, or especially
human antibodies which are not likely to elicit a substantial allogenic response when
administered to humans.

In view of the foregoing, a more preferred IL-17 binding molecule of the invention is

selected from a human anti IL~17 antibody which comprises at least



CDR1 having the am no acid sequence SEQ ID NO 1, said CDR2 having the am no
acid sequence SEQID NGO 2, and said CDR3 having the am no acid sequence
SEQ ID NO 3; and b) an imunogl obulin |ight chain or fragment thereof

whi ch conprises (i) a variable domain conprising in sequence the

hypervari abl e regi ons and optionally also the CDRl', CDR2', and CDR3'

hypervar papl; %ﬂlﬁegleaauﬂieady Eiad m@%ﬂaﬁ%éﬁé@fﬂﬁ&ﬁ céxﬁ'}ﬁis@@ﬁ) @ﬁ*ﬂmﬁnlé aonialfhf

constant ‘part fragnent” t hereof "of a human |ight chain, said CDRI' having
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binding site conpr|3|ng a) a |rst domai n conprising in sequence the

hyper var segpénse SEE) IBAINOCHRNd bavc;m@e gpino gridesequensyd &Dmeﬁmd

h f .d CDR2
havi ng. 1 BRRUFREOREP R, @%ﬁ%ﬂa@%‘i o eSS R ES it (e Miakls 1986 am no
ﬁ;;)erv:l?l abl eﬁlr ggﬁd#?l%iﬁm aﬂhgéjr%cﬁﬁcbﬁgm?)ﬁb |§1S£?mg§i'll r]gmt}ig\e/:itulldent S

t her eof ; CDRAYhpBREriablg vegienston direetHGRR’ @qmﬂg@qﬂwrnpémmmswt bagard CDR2'

navt 9, oA RaaF by REPARBE o0 AR R Bt PRl D, 2 o
to the NNCe#daitbCDR21 liRin (fttﬂe @hirdoheidisedihc BB NS, il saicd"EDR3 BavifigtHe

extremty of the second omain or to the CGtermnal extremty of the first
donmai n  @wimomsidispaueppe SRR D AHP: %xtremty of the second domain. As it is well
known, m nor changes in an amno acid sequence such as deletion, addition or
substitution of one, a few or even several am no acids may |lead to an

al l eli c for mkbdmativelypsn mﬁalbmdmg)m&mﬂa\mmmﬂvammmmmie&ﬂmnﬂmﬁgleaI
properties, rect CDR eq |val ents thereof' are neant

Thys e term
IL-17 bi FiHfith #BEBE’XFICEE“@WE”S%&Q% tig ﬁ@lgvarl abl e regions

CDRI;, CDRPdrst %Frﬂln%p %,ag@pﬁ% (i)
t he hyperivari abl e region é%ll fersb préferably’ 2, rma\'rﬂg pre c()aI?any 1

am no adiratf €PRf equivalehts tharpefi said CB)BIl _daavmg ﬂmmnﬁWm@seqsmmSEQMQ L,BaNO  1;
and CDR2 baving the amino acid sequence SEQ ID NO: 2, and said CDR3 having the amino acid
sequence SEQ ID NO: 3; and
b) a second domain comprising the hypervariable regions CDR1', CDR2’ and CDR3” or direct
CDR’ equivalents thereof, said CODR1’ having the amino acid sequence SEQ ID NO: 4, said
CDR2’ having the amino acid sequence SEQ ID NO: 5, and said CDR3’ having the amino acid
sequence SEQ ID NO: 6; and
¢ ) a peptide linker which is bound either to the N-terminal extremity of the first domain and to
the C-terminal extremity of the second domain or to the C-terminal extremity of the first domain
and to the N-terminal extremity of the second domam

As 1t is well known, minor changes in an amino acid sequence such as deletion, addition or
substitution of one, a few or even several amino acids may lead to an alletic form of the original

protein which has substantially identical properties.

Thus, by the term “direct CDR equivalents thereof” are meant IL-17 binding molecules
comprising in sequence the hypervariable regions CDR1; CDR2; and CDR3;, (instead of CDR1,
CDR2, and CDR3), wherein



(i1i1) the hypervariable region CDR2; differs by 3, preferably 2, nore
preferably | amno acid(s) fromthe hypervariable region CDR2 as shown in
SEQID NO 2; and (iii) the hypervariable region CDR3; differs by 3,
preferably 2, nore preferably 1 amno acid(s) fromthe hypervariable region
CDR3 as shown in SEQ ID NGO 3; and (iv) such a nolecule conprising in
sequence the hypervariable regions CDRl;, CDR2;, and CDR3; is capable of
inhibiting the activity of I nM (= 30nglm) human IL-17 at a concentration
of 50 rM (ief etlmityperaanirbie regicn G diftets by 3 prefievpblyrdr wogsrmasienabiyl lyansine nM of
sai d nol ecul e by .50%. said inhibitory.actiyity,is . nIL-6
production i ndé@gg)/%@’m%&? Pﬁ?ﬁ?ﬁr}gﬁ%f%c#%%* %@Wﬁgﬁﬁz@ﬁg@ ]Siafﬁil arly, by
the term " gy ecthe@Perrafmit éaios DR Y; BifetHy 3, pfcor AN mideptofeldbRAi difino

mol ecul es conprising in sequence the hypervariable regions CDRI1-x, CDR2;-Xx,

and CDR3i -x, ( beidishiomdhe oprragableprion,CDRAes hore ix FEQIREN@! 2 and) t he

h i abl.. i - i f ferably |
mr o, o o) RS Peraiahiesteith GRS et b A bRSEAT 2o SRR G EE D Yo
11; and (vi) thecitgpeomakd Bpetraristié aRicaldRIR3 ¥ Mobh i SEQUDNOPS;eher abl y 2,

nore preferably 1 amno _acid(s) fromthe hypervariable regi on CDR2-x as
shown in SEY | Dswdya molecidgepmyrising)in sequensp s Rpervaratde rreegwné%%ﬁa@,ﬂ%m fers

by 3, preferabl _ O )« I (.S ryari abl e
regi on” CoRa. % aSTas et R e AR LN Sl ity WD

conpri sing in sesitemeRionde Sy preferitdp benM agore psefesalitlyi10xM, GidRe preferabland
CDR33-x is capable of inhibiting the activity of 1 nM (= 30nglnl) human
IL-17 at a conB¥risgidimplegie @qumsa‘ﬁr@ﬁ%ﬁﬁﬂ%é?@%@ Oﬂrﬁﬁ%ﬁfaﬂ"?o’lo nM
nore preferably: R 1)) %'%1312 said inhibitory activity is
measured on Ilrgldg?égyﬁl%ﬁiﬁﬁg@ggﬁu y ﬁblﬁﬁfﬁti? i n human der nmal
fibroblasts. Simlarly, by the term"direct CDR equivalents thereof' is

meant a domaj.h.conprising in.  seguence .the hyperyariabl e Lons CDRI';,
CDR2' 1, and I?fbmﬁ% ir'n e%%ﬁ’ K ETH @iﬁxé%eaﬁlﬂée%@téﬁ g differs by
3, pref R I ' ' f1 1 N .abl e

p %gg,hmes?o ol ségg%?c? e ng?alghﬂm%ﬁgogg é:p;%r g,@ﬁm Y REGIYRE Ll

regi on as shown~in ;an ypervari abl'e regi on
CDR2', dfifstend of ORI -x DR ex atd GDR3-m)pwlerginef erably 1 amno acid(s) fromthe
hypervari abl e region CDR2' as shown in SEQ ID NGO 5; and

{v)  the hypervariable region CDR1;-x differs by 3, preferably 2, more preferably 1 amino
acid(s) from the hypervariable region CDR1-x as shown in SEQ ID NO: 11; and

(vi)  the hypervariable region CDR2;-x differs by 3, preferably 2, more preferably 1 amino
acid(s) from the hypervariable region CDR2-x as shown in SEQ ID NO: 12; and

(vii) the hypervariable region CDR3;-x differs by 3, preferably 2, more preferably 1 amino
acid(s) from the hypervariable region CDR3-x as shown in SEQ ID NO: 13; and

{(viii) such a molecule comprising in sequence the hypervariable regions COR1;x, CDR2;-x
and CDR3;-x is capable of inhibiting the activity of 1 nM (= 30ng/ml} human IL-17 at
a concentration of 50 nM, preferably 20nM, more preferably 10 nM, more preferably
5 nM of said molecule by 50%, said inhibitory activity is measored on IL-6
production induced by hu-JL~17 in human dermal fibroblasts.

Similarly, by the term “direct CDR’ equivalents thereof" is meant a domain comprising in
sequence the hypervariable regions CDR1"; CDR2’; and CDR3’;, wherein



(tii) the hypervariable region CDR3'; differs by 3, preferably 2, nore
preferably 1 amno acid(s) fromthe hypervariable region CDR3" as shown in
SEQ ID NO 6; and (iv) such a nol ecul e conprising in sequence the

hypervari able regions CORI';, CDR2';, and CDR3'; is capable of inhibiting
the activity of I nM (= 30ng/m) human IL-17 at a concentration of 50 nM
pr ef er ably (B0NMnd perviist] $fegion CIHR! *[differs B9 Bepifedvdy Bhhote pRefGib9l ahdl

mol ecul e by "50% said inhibitory activity I's nmeasured on |L-6 production

i nduced by  hu- | Bcid(®) fiemthedypetiarinble ragiay @PRY sasshovap ineSFRALPWNG:yA; andy | L- 17

bi ndi ng nol gcul J.avent i Vs (I y ndi ul.e_which
conpri ses zgﬁ) | e &5t y@%%%é%} ?%&lﬁnmﬁhdd’ﬁ%@ g 3té>rerr%%a|7°1| ﬁj% gtggfegégg%ﬁgr‘%ﬁm

| mmunogl obul i n eiagy fehahshprivasbble raptorrCDRE \is)shovnh M SEQEDNGESs ahd Sequence
a) hypervariable regions CORL (SEQ ID NO 1), CDR2 (SEQ ID NGO 2) and CDR3
(SEQ I D Ndii)3) ﬁhe&wsyvm%@wwnicégi@ dilers b 3, mpRrably Lorere prefgnebdy | agwpqy

hypervari abl e regi i 1.dl . 3 .ot rably 1
am no aci d(s) f?%ﬁﬁ? ﬁ%%‘é&ﬁ%@?%@ﬁ%ﬁéﬁ%% éﬁa%E% %mﬁ\/ﬁ) I%ir’ E&EEQ | D NO
1, sai d hygglvakiudil @oledé osniRitg: indéduepdesthdlypdrvafiaislé esgidals CDR 1 "TODR2’;
preferably 1 amngo_acid(s) fromthe, hypervariable region of CDR2 as shown

in SEQ ID NO 2anhqBR3jiiscapable of rhibiting tee actiyrty At = Png/nd} opan B-17 at

preferably 2, r W= | ] | _ I regi on
O “CoRa a5 showd L RREaRTfnha REAOLEN ol ERI:p | INA SR Gek iy
conprising in ségMnfeid helchylpby 6% saldd mhibétgrymetiviGiRImeasuzBRaXIL-6 and CDR3x 1S
capabl e of ‘inhibitjng the activi f ] nM (= 30npgl human | L-17 at a
concentration OP@H"Wm&%&é?éﬁwlgme@nﬂr@g@ggﬁy 10 nM nore
preferably 5 nMof said nolecule by 50% said inhibitory activity is

measured on | L-6 production induced by hu-I1L-17 in human der nal
fibrobl asts. MSigrhdthwely an HR17 binding imobetleg{ithe ineankion ofay bb en i 2 biiding maybe an

A R KRR RO WE o L e T
Como (LR PSS GR oty R (0 Y el e Sbigled oo var i o
regi ons HRpévariablDRgons COBRIBER, IDIO0)hYPRL (IEQ 3D NO:r B and CDBBRSEQID
NO: 3); or
b) hypervariable regions CDR1;, CDR2;, CDR3;, said hypervariable région CDR],; differs by 3,
preferably 2, more preferably 1 amino acid(s) from the hypervariable region of CDR1 as shown
in SEQ ID NO: 1, said hypervariable region CDR2; differs by 3, preferably 2, more preferably 1
amino acid(s) from the hypervariable region of CDR2 as shown in SEQ ID NO: 2; and said
hypervariable region CDR3 ; differs by 3, preferably 2, more preferably 1 amino acid(s) from the
hypervariable region of CDR3 as shown in SEQ ID NO: 3; and
said binding IL-17 molecule comprising in sequence the hypervariable regions CDR1, CDR2,,
and CDR3y is capable of inhibiting the activity of 1 nM (= 30ng/ml) human IT.-17 at a
concentration of 50 nM, preferably 20nM, more preferably 10 nM, more preferably 5 nM of said
molecule by 50%, said inhibitory activity is measured on IL-6 production induced by hu-IL-17 in
human dermal fibroblasts.

-

e

Similarly, an IL~17 binding molecule of the invention may be an IL-17 binding molecule
which comprises at least one antigen binding site comprising at least one immunoglobulin heavy
chain variable domain (Vy) which comprises in sequence
a) hypervariable regions CDR1-x (SEQ ID NO: 11), CDR2-x (SEQ ID NO: 12) and CDR3-x

- 8



differs by 3, preferably 2, nore preferably 1 am no acid(s) fromthe
hypervariable region of CDRI -x as shown in SEQ ID NO 11, said
hypervari abl e regi on CDR21-x differs by 3, preferably 2, nore preferabl
am no acid(s) fromthe hypervariable region of CDR2-x as shown in SEQ |
NO 12; and said hypervariable region CDR3 x differs by 3, preferably 2,
nor e pretseﬁr ﬁjNollg)a}@ﬂ-no acid(s) fromthe hypervariable region of CDR3-x as

shown in " SEQ I D NO"13; and said bi ndi n%al I r17 nol ecul e conprising in
sequenceb}hypetvgpaisregions CORleyi GRBZEDRDRS-xCpibhypewvatighie ragpmd ;DR 1% capabl e

concent rdeeigh SRR 2 haRerdibh 3 grint R st Fuppr iy lionare
pr ef er abCPRI-#1dd shbwh @t SEQITDINO:Ul 1654 hialdboarishle gegichCIDRR ox Hiffasstbiy\a, byefirsbl

measured on |L-6 production induced by hu-1L17 in human dernmal fibrobl asts.
Si ni | ar | 3, mera praferatiy 3i amine acidks) e the hypervariablyesion o R Divgyx #fcshayynin SEQ

bi ndi : ; _ _ g "~ = :
conpr 1 o TENGE Ve g M Han OB SRR PR iAo S S B 2 bRk

whi ch Comb&eiﬁg) Frofettit Bisepvaaiible YResver (Dl -& as elgivaiia YHORD NO¢ $5QudD NO. 4),
COR 2 (SEQ ID NO._5) and CDR 3 (SEQ ID NG 6); or '~ b) hypervariabl e

regi ons inding molequisrepmprisiggimseysnee theriivagverigblaesioncORR 11x, (AR%er s by

3, prefe " - ' ) I i abl e

eat on of RN GpliELFhaRbeARORy 4F1 St JohgB AindbiER s, O O

ﬁ; di ffeccﬁlgéntraﬁl on pf §0 ﬂ}/labﬂeﬁbrﬁzly ﬁhﬂ\é,h mae efafiralily 0 1VE Mot prfral( ; 153 nIgfaﬁ‘snidhe
ypervari a ereinono, R 2 as shown in EQFIG%) r 5: . an ai .
hyper var palspde by pé’ns%ﬁﬁﬁoﬂf gofigytyis Wﬂ@?@fﬁ% B”E)\’Ilg?‘:tﬁ’,n qs&c@d EY E‘F‘&"é?) o1
a.rri no acﬁlg]gé%le Elqigr%ﬁggs@yper variable region of CDOR 3 as shown in SEQ ID NO
6; and sal I ndi ng -17 nol ecul e conprises in sequence the hypervari abl e

regions CDR 11, CDR 2;, and CDR 3; is capable of inhibiting the activity
200 ot ¢ prORRHBIA Lo HRHEEleEHE PR BT SRS ROre ol HBlRB oLy 5%
h hunmitigh Sedtoeh atepal oh® al¥eRr ke il bomptie Nyl A0 shSHOAA it | 7
t he i nvechainoreriably demain (V] Whivh cdinpugses imdeguarice conpri si ng both heavy (Vu) and
conpr | 500 PV GHOERDRLIH TG SR 2R ONE Date (B o m

NO: 6); or '

b) hypervariable regions CDR1’;, CDR2%;, CDR3’;, said hypervariable region CDR’1; differs by

3, preferably 2, more preferably 1 amino acid(s) from the hypervariable region of CDR’1 as

shown in SEQ ID NO: 4, said hypervariable region CDR’2; differs by 3, preferably 2, more

preferably 1 amino acid(s) from the hypervariable region of CDR’2 as shown in SEQ ID NO: 5;

and said hypervariable region CDR’3; differs by 3, preferably 2, more preferably 1 amino acid(s)

from the hypervariable region of CDR’3 as shown in SEQ ID NO: 6; and

said binding IL~17 molecule comprises in sequence the hypervariable regions CDR’1; CDR’2;

and CDR’3; is capable of inhibiting the activity of 1 nM (= 30ng/ml) human IL-17 at a

concentration of 50 nM, preferably 20nM, more preferably 10 oM, more preferably 5 oM of said

y |
D

molecule by 50%, said inhibitory activity is measured on IL-6 production induced by hu-IL-17 in
human dermal fibroblasts.

Alternatively, an IL-17 binding molecule of the invention may be a IL-17 binding
molecule comprising both heavy (V) and light chain (V1) variable domains and said IL~17

binding moleoule comprises at least one antigen binding site comprising:

9



a) an i munogl obulin heavy chain variable domain (Va) which conprises in
sequence hypervariable regions CORI (SEQ 1D NO 1), CDR2 (SEQ ID NO 2) and
CDR3 (SEQ ID NGO 3); and an i munogl obulin Iight chain variable domain (Vt)
whi ch conprises in sequence hypervariable regions CDRI' (SEQ ID NG 4),
CDR2' (SEQ ID NO 5) and CDR3' (SEQ ID NG 6); or b) an inmunogl obulin heavy

chai n vagy s (A | Gh: ' ' : ri abl e

regi ons %%Wﬂmah%{&&% &d}lggflaga %%?@a?@%?gﬁ?gﬁsoﬂnyhﬁ%ﬁﬁvai i abl e
regi ons EpRtvariallDREIons CIDASH (SEERIHNGY by CDR2 (SERID NGt 2rand@iR3 (BEQ B) Dby 3,
preferab!}g 2, nore preferably |I amno acid(s) fromthe hypervariable region
of CDRI al%‘ﬂnown in SEQID NO 1, said hypervariable region CDR2; differs

by 3, prﬁiﬁiﬁﬂoglo%uﬁﬂﬁglﬁ_cﬁﬁﬁfwﬁﬁiﬁ%é %.bxﬂaignwﬂ%gﬁm déﬁﬁ:}]isésfiﬁ@bqﬂpﬂ& ByeShyd abl e

region of CDR2 a&s shown in SBQ ; ‘and sai d "hypervari abl e regi on
CDR31 di fegiens COR13(SHQ BY &iCuid),,CDR2 EEQ Ipr¥d@ei)abd OREB (PG IRN@ (@) orf r om t he

h i abl i . . ] I.LD.NO 3; and |
e o B et ey shr yarars s o peh damstsedSedBoe | 1 sequence
hyper var j @l griais siefs CER, CDREDRA CDRI R ﬁ@m%ﬁ&lbﬁeﬁm}@ﬁ&%!mé egi on

COR 1; differs by 3, preferably 2, nore preferably | "am no acid(s) from
t he hyperegions EPRd;, CAR2{CIOR3; hypewverigieregion CREQ s WG, preferabiy@, more

o o SR F AR R et b PhSrp B of R fes i Sk BHNGED 1o o
5; and saidhypaiaainieérdgaia CORE s BPR prefefibl tordpreforatidy E&ﬁnamcwgsa froffor e
preferably | "am no acid(s) fromthe hy%ervarlable regi on of CDR 3 as shown

i n SEQ | the gpererrizhisdcgion of GPRAasghown in BERCDNO! & wéspidduperverighlegegipn i ses in

sequence . ri.abl i |7, ; : k- 2,
and- Cor R QHBEYR! bARriy bR ol iR 0N e PR aripies b %
| L- 17 at offCPRH aedhotvatih SEQAD 1§0: 3;Mndpr ef erably 20nM nore preferably 10 nM
nore preferably 5 nM of said nol ecul e _b&SO% said jnhibitory acti Vi'tY S
measur ed®biEmpyroglobplinhght chen vandhle damaiy (V) which) cpmprises ifseaugRiehypervariable

be a1 L ppops CORT CRRY S DRI st e B e CR Qi R O 0t

vari abl emérmefaablricnsiao deiti(s) fidm the hengrigit egidnef CDRI ias elsoval inlSEQEID one

o S e s hoa WL DR ot A e (o
1D NO Lk qs)H¥ e HypbrRutdBid Yekioh ok CRRY2 S ¥R3an: i SEQ ID NO: 5; and said
hypervariable region CDR’3; differs by 3, preferably 2, more preferably 1 amino acid(s) from the
hypervariable region of CDR”3 as shown in SEQ ID NQ: 6; and
said binding IL-17 molecule defined in b) comprises in sequence the hypervariable regions
CDR1;, CDR2;, CDR3;, CDR’1;, CDR’2; and CDR’3; is capable of inhibiting the activity of 1 oM’
(= 30ng/ml) human IL-17 at a concentration of 50 nM, preferably 200M, more preferably 10 nM,
more preferably 5 M of said molecule by 50%, said inhibitory activity is measured on IL-6
production induced by hu-1L-17 in human dermal fibroblasts.

Alternatively, an IL-17 binding molecule of the invention may be a IL-17 binding
molecule comprising both heavy (Vy) and light chain (V1) variable domains and said IL-17
binding molecule comprises at least one antigen binding site comprising:

a) an immunoglobulin heavy chain variable domain (Vy) which comprises in sequence
hypervariable regions CDR1-x {(SEQ ID NO: 11), CDR2-x (SEQ ID NO: 12) and CDR3-x (SEQ
IDNO: 13); and
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ID NG 13); and 10 an i munagl obulin Iight chain variable domain (VlI) which
conprises in sequence hypervariable regions COR1L' (SEQ ID NO 4), CDR2
(SEQ ID NO 5) and CDR3' (SEQ ID NGO 6); or b) an inmunogl obulin heavy chain
vari abI e domain (Va) which corrpri ses i'n sequence hypervariabl e regions
CDRI ; CDR2, - x, and CDR3i -x, said hypervariable region hypervariable

r egi OnS ﬂthuﬁb 0B ch@R&mbwdoxﬁﬂn@V{)mﬁ/@mmémrse@eﬁéb KspBtvariable
differs by 3 referab nore preferably i anmno aC|d(ID) fromthe

byper varfegione G P OD t5), 82 KB D HOLBan LD SEQ Wy

hyper var ferabl y |

anm no acif‘)d?% ) cﬁ?{h}@ﬁgﬁv@rvar L%sz &%%%%QP@%@B@%?I%? gi%(%) n SEQ I D NO
12; and Bypefarifilp espick enme,xr EDRQHX,W@DR%XQS&H Ieyperviaglatide rqgicﬁnﬂ@,@ézbhﬂab& nor e
pref erably 1 am no aci hypervari abl e _regi on of X as shown

d(s) f
in SEQ | 1&iqus CPRI; -&@Bﬁﬁ%ﬁﬁﬁﬁ%gt Yyrieryariaky ﬁrew&mgdr rhéferéWc&aﬁeﬁﬁab(hr/r)

i d ny parbue PRl THERC G Ble *ﬁ@“ﬂ%ﬁb?%‘r&%rﬁg By eiopin g9

pr ef er abIlyND: abj saidl Ipérttirigbld negmnﬂmm-},tpﬂ&‘emby ayireferabtyt I;mcmé peEably 1as shown
in SEQID, NGO, 4, .said hypervarjable region CDR 21 drﬁf ﬁ%N%é,S preferably

2, nore PREPEFIAE) ﬁom srhyrsTvagiablg cegion ofdrPRers ap shnsvn B SEQ, Zomdspidcpr 2

g?efsgr)ab Wﬁ%r e pr e(T:er ag{]ﬂﬁ%ﬂ %3% Q@(%,)a:ﬂ#rﬁgfe?i&hgﬁ l%ﬂoﬁe(?%‘/cég@%ﬁsr te)éi gn

of CDR meawmleur@ammmmmhommmmmmden@cﬂ L-17 nol ecul e defi ned

R 1 - e el A Belesasin VeI RGP Y MRSERIERGRY R aieRde PGB
(= 30n9/ ghihnew *,| Ephs .R@D@ %ﬁﬁ%?gér@éﬂagfé r@éwr?@DPM CE’EF&E 8y §,gdr¥fe?a9§{ﬁ or e

preferab 10 nM " nore pre erab nM of said nol ecul e by
i nhi bi t ompreguefenablyyl arsinorecid(s) thtpeﬁrmﬁﬂmhgmczfrCDRfdwsehbvwmlﬂBQID 17 in

reopt S?ﬁﬁig%ﬁagﬁirﬁb' Rl b IR o B R Sy ol A, assays

are descididigdidif iR érkrerabrerke%raﬁoremz%@&%:ﬁ%@ﬂir@o@%&@ﬂa extent” is
meant that - -the reference and fhe equival ent nolecules exhibit, on a

st at i st i wervisriahle regiondaR13; differs hYcBe prefesshly 24 mare preferiablytloanging ecid(s) frgmithe one

of the assa ferred rei.,n (se @ﬂ\){ For exanple, IL-17
bi ndi ng%&ﬂ?@gmﬁ%q‘ﬁ‘@ﬁgéﬁﬁoﬁ% 5) ﬁ’aﬁf@ | C50s for the inhibition
]9f bhu B’Fnsa%d—blel\gmg rﬂ}fhtnﬁld%ﬁlé@éﬁhé@fﬂ t) 06tupests BysehutiRe tHellryperviriublevegibngler mal
i brobl asts i C
CDR1;, CDR2;,CDR3;, CDR'1;, CDR’2;, and CDR’3; is capable of inhibiting the activity of 1 nM
(= 30ng/ml) human IT-17 at a concenfration of 5S¢ nM, preferably 20nM, more preferably 10 nM,

more preferably 5 nM of said molecule by 50%, said inhibitory activity is measured on IL-6

-

production induced by hu-IL-17 in human dermal fibroblasts.

The inhibition of the binding of 1-17 1o its receptor may be conveniently tested in various

assays including such assays are described hereinafter in the text. By the term "to the same
. extent™ is meant that the reference and the equivalent molecules exhibit, on a statistical basis,

essentially identical IL~17 inhibitory activity in one of the assays referred to herein (see Example
1). For example, IL-17 binding molecules of the invention typically have ICsys for the inhibition
of human IL.-17 on IL-6 production induced by human IL-17 in human dermal fibroblasts which
are within +/-%5, i.e. below 10 nM, more preferably 9, 8, 7, 6, 5, 4, 3 or 2 nM of that of,
preferably substantially the same as, the ICs of the corresponding reference molecule when

assayed as described in Example 1.
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are within. +/-x5, i.e. below 10 nM nore preferably 9, 8, 7, 6, 5 4, 3 or
2 nMof that of, preferably substantially the sane as, the 1C50 of the
correspondi ng reference nol ecul e when assayed as described in Exanple 1. 11
Alternatively, the assay used naybe an assay of conpetitive inhibition of

bi nding of I1L-17 by soluble IL-17 receptors (e.g. the human IL-17 R Fe
constructs o o =Tl 04 BEib; 1'1Idﬁ§g' tion.
Most preferg%lfy, %ﬁ%ﬁ%ﬁﬁﬁs&%ﬁgﬁﬁ%éﬁﬁ?%ﬁ%ﬂ?}%&@ at Itgozls‘?fba) on%ﬂ%-glgvy
chai n wiiycolutdefi-i? eseptonde.gabé bumanBi- i Réeicogptmots afErangple it Haslethe 8nd 2
substant,i.al.ly identic to that shown in SEQID NO 8 starting with 'the

ani no a&]@]%gmﬁ%%ﬁ §VEHPYending with the anmino acid at position 127 and
the constant part of a human heavy chain; and b) one |ight chain which
conprises a variable domain having an am no acid sequence substantially

i denti cal t oMobtgrefstablanthe husBQL-L7 mtibodp cornprises sideagi t h t he amino acid at

position,l nd endi ng.wi th t.he am. cid at .position 109 and the constant
part of f’aoﬁﬁﬁw F %M&’Pﬁ"}mﬁ@V@B%@?ﬁ%%ﬁ?‘ﬁ%?‘“%ﬁﬁ FEEYEC chai n maybe
of the ydubst¥diallyfenif@sl to thal shoR? in SEQID NG YO Rartin@weth Siedhivio 8fid bhfositidhype,

more preferably of the yi type, whereas the constant RFart of a human i ght
chai n neapdisadiog withdhaemino acitgpeositivni 12 apdhtesgasant part )i a hytparghrgvxghasnibt ypes)
but is preferably of the Ktype. The am no acid sequences of all these
constant™parts are given in Kabat et al (supra) Conjugates of the binding
ol ecul &§ ofié Lighi@hhin WHGH dfprites Pvariable MoRakhatinygiah adiing Al Rysaiepe
conjugates, are also included within the scope_of the inventioon. :

" Po| ypepubsientially jdegtical i thelshpwa s PRQLP NG Westasting with dhegpino afd shaesiiard or

prote! " TRERS VA o 0 28 e R RSN BRSPS

ending at the C-termnal extremty. Preferably the pol ypeptide of the
present invention is a npnoclonal antibody, nore preferred is a chinmeric
(al so cal | edthg.cgrsiant @y of s humamigsvy ehpin mek be ofibe we YETRYg et 82)0 HFEiERS: onal

F ochnol S0Pty R TR frcleb by 4G, S0 WAL B8 LRIAAP R G Syt (10 |
human magacHRRAMapBs bHBsH omlfyﬂégw?ﬁ}i iftMideb el A6 dnlik bﬂftyﬂ’éﬁ}iﬁitii@i&feéably .

i ntroduced into the framework (FR) sequences of the acceptor anti body.
of the k type. The amino acid sequences of ail these constant parts are given in Kabat et al

(supra).

Conjugates of the binding molecules of the invention, e. g. enzyme or toxin or radioisotope

conjugates, are also included within the scope of the invention.

“Polypeptide®, if not otherwise specified herein, includes any peptide or protein comprising
amino acids joined to each other by peptide bonds, having an amino acid sequence starting at the
N-terminal extremity and ending at the C-terminal extremity. Preferably the polypeptide of the
present invention is a monoclonal antibody, more prefetred is a chimeric (also called V-grafted)
or humanised (also called CDR-grafted) monoclonal antibody, most preferred a fully human
antibody obtainable e.g. by the technology exemplified in Example 1. The humanised (CDR-
grafted) or fully human monoclonal antibody may or may not include further mutations

introduced into the framework {FR) sequences of the acceptor antibody.

A functional derivative of a polypeptide as used herein includes a molecule having a
qualitative biological activity in common with a polypeptide to the present invention, i.e. having
the ability to bind to the human IL-17. A functional derivative includes fragments and peptide

12



A functional derivative of a polypeptide as used herein includes a nol ecul e
having a qualitative biological activity in cormmon with a polypeptide to
the present invention, i.e. having the ability to bind to the human | L-17.
A functional derivative includes fragnments and peptide 12 anal ogs of a

pol pypepti de according to the present invention. Fragnents conprise regions

W thin  d:hRgsSOLENEMeplideta BR8P tiedResaRaRVed ity Feapnidifs PmPESI YegioRyY Bithin0ON,
e.g. of speci f1 sequeﬂce. VE‘I‘G tgr m "derivative" s uS d.to define am no
acid secfg%?F&Ee"x‘f&P % APlEPePHAR ACORANESR HRTATCPT ERFItER=C &0t 4 SPasHiied seqptencee The

?ccor di ngent mcéetris}__eﬁ\&r‘ sl tc% &efmetamami' ackl sgqueaée ﬁrigﬁﬁpéﬂdi c@dalhaﬁqmﬁtioffm a
uncti ona erivatives a pol.ypepti de according to t pr.esent .invention,
e 0° " of ERBRHraGISE do i e oD IR el O LSETE TEGRGROM the | | gni
fmd thebdaﬂaéfc;g%:/afad ﬁblyﬁpﬁ&@:ica&ld?lgh@‘glﬁa ;a&sehthaﬁémiaﬂgug oﬁ5g%ciﬁﬁ@§dqu@f[c@,‘; @g.ag: y at
east abqut 9 even npre . prefera t | east abou 9 st preferably at
| east aKbie kypervapablasrsionf %@S‘ﬁgb%!r%? ﬁe%"éa ﬁefcﬁ%ﬁwfﬁ*aw%ﬁsm% 621 no
aci d sequaReef@hbiq at R ¥PERIASHE PGCAGMEIpRTerhBly LD RaR668IH5 %, WP pleftablfad. Of
a specified sequence nd §¥bstaﬂt|ally re aln,ép ability to bind the
human | Lieagtrabgit 83,56, ABiitSy 87 Yo averafl seausns divarolasy w6t the aminoagid serrnceRfifan
dermal fj i RSksordihh €o HRIPRseRONRhBGY, 06! f ipsatitdRqudnds laHd Sisbsrmaghlly cati ons
of a polypép |de,_accég’§m(y ng,to the _present invention, e.g. of a specified
sequenceetaisythe ability the byt Ui 7 oF e nevtplise -6 proshostionefdhd induced
non- pr otiRiAaGieaks fBedblasat | zi ng agent, fusions to heterol ogous pol ypeptide
sequences, and post-translational nodifications. Coval ent nodified

pol ypeptides, e.g. of a specified sequence, still have the ability to bind

t he hunmeghe hdsml Teo04ledt ilodifi@ubh lncEfes! thodificaRbANMG! ddlybeptide decckding Rleed human
dermal fibrohlasts by crossljnldng. Coval ent nodificatjons are
traditi GHEERNYeRFpRE efa pRpcifisd saaiiengesof pdtasEYMLIReseet Witk an praRidues with an

or gani ¢ gigteini@bohd b itbn-FoRMacdoia HerivatifaP Aheh f@fons 88 Bitkdbghhd fblyiRpedd ed si des
or termnal residues, or by harnessing _me hanlsgﬁ of , post-trans] ational
o f 1 ¢ APTISRES ARAPOR HRRREIAGAng) fadiicatens dCPwloahBioRhine PABBEPTISes F-6: of aCer t ai n

post-tr %P&lif&‘disé’c?ﬁhcéﬂﬁﬂi hdve W ity & Bind BR HuBSHIL-19Tor EREnAGhIRMLY reconbi nant
host cells on e expressed polyggfééde. G ut am nyl "and aspar agi nyl
r esi duegPredustion e};@e}a ingugsd dpman dgy foBlaEE Py creeliingt Geralegt ppditications
COr I €S PoRCHeidici S RV dnuBhyARRANE YArgdr&P4 RS 2cid At RO Rith YR b¥panicldASRI eS| dues
are deam nated under mldly acidic conditions. Qther post-trans|ational
modi f i cABeBARAtirapable ohirastg TIeh Selsrred pidgwrasverrinal myidugs iop By hsRessiBRor y| at i on
of hydr QXetha @D trarRBEi¥hal nloMRIHAR tBd: FlhiBR DY deletRE kcliEBinaRERQY LAL.T ON Of
t he a-am no groups of |ysine, arginine, and

Certain post-iranslational modifications are the result of the action of recombinant host cells on

the expressed polypeptide. Glutaminyl and asparaginyl residues are frequently post-

translationally deamidated to the corresponding glutamyl and aspartyl residues, Alternatively,

these residues are deaminated under mildly acidic conditions. Other post-translational

modifications include hydroxylation of proline and lysine, phosphorylation of hydroxyl groups of

seryl, tyrosine or threony! residues, methylation of the o-amino groups of lysine, arginine, and

histidine side chains, see e.g. T, E. Creighton, Proteins: Structure and Molecular Properties, W.

H. Freeman & Co., San Francisco, pp. 79-86 (1983), Covalent modifications e.g. include fusion

proteins comprising a polypeptide according to the present invention, e.g. of a specified sequence

and their amino acid sequence variants, such as immunoadhesing, and N-terminal fusions to

. heterologous signal sequences.

"Homology" with respect to a native polypeptide and its functional derivative is defined herein
as the percentage of amino acid residues in the candidate sequence that are identical with the

residues of a corresponding native polypeptide, after aligning the sequences and introducing gaps,
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hi stidine side chains, see e.g. T. B. Creighton, Proteins: Structure and

Mol ecul ar Properties, W H Freenman & Co., San Francisco, pp. 79-86 (1983).
Coval ent nodifications e.g. include fusion proteins conprising a

pol ypeptide according to the present invention, e.g. of a specified sequence
and their am no acid sequence variants, such as i munoadhesins, and

N-t er m ngheckddsiyOdSichieve the kRkRNAH 9&&;@ haaatbgﬁeﬁa eamstdeﬂi@mwsﬂsma&&ét
respect t anatlv%EgaEeptlde g\f derivative is defined
herei n S4ESHEWONS aF pARHP fé SCAMERERiL t"ét'c ﬂi‘eé teosinpg MRRBseEiRS ence
t hat ar eshhlflBdnSehedvils irétuin glddhﬁg?' &uﬁﬁmm‘gy.awemb&emmdipa@r pajgtangs feethepept i de,
after alignin the quences and introducing gaps, 13 if necessary, to

achi eve gam nt honol ogy, and not consi dering any conservative
substitutions as part of the sequence identity. Neither NN or C-term nal
extensions nor insertions shaII be construed as reduci ng |dent|ty or

honol ogy "Amjse Red§) "2t topibraterally pergrringd - oringasidsas-g-prddealudineDwEine known.
"Am no agid(fle amtﬁateas i ttlfléa%ytetcﬁéﬂ tﬂeﬂﬁﬂﬂﬁdwﬁ‘ﬂn%le—ﬁt@%rﬁﬁr @%dels. €. 9. and
including D-amno acid he am'no acids are 1dentified by either the well
known sidegjeratioss.t er or three | etter designations. The term"am.no acid
sequence variant" refers to nolecules with sone differences in their am no
aci d sequences as conpared to a pol ypeptide accordlng to the present

i nvent i ofhe termy”amgno geid sqsmenceivedans & gt cmolagrlnovitietameskifiererreninvhels emine of a
pol ypeptactttese &rsqg é}a‘.?e&é%ea H&Il&ﬁs?ﬁ&e ack um’ta, Bl or r%ae&m@man% eeff i ed
sequence, stl have t'he abi | .g. neutralize
1L-6 pr ogerifsdoaqusnce; Amiro wstjmewcwﬁmtsaéramlmmﬂe@waémg to teepsqsmtuu onal
vari ant oved and a
differ eﬁ?%gﬁnoﬁitg%ggﬁjgég r@\iﬁig@&ﬁﬁe&% slnﬁﬁ% ggoelﬂtgltggﬁﬁ sglﬁ%ﬁﬂo%luﬁ% n a

pol ypeptiedisalize Slof dredncden oHd-bi leéteqqtl wwe#trm@hﬁbreblgsts &pbattgwel fatiatits are
sequenc [ ahe is |n
he ol ahei e Rartalabd e iy BB cfafub gy sG] dnip e BRI

mor e ariphse at thd samepesitisadn aqolreepidsacerrding tcrréle pragens lmn@u Eg- off armcrlimdonal
vari ant Ssec?t( eficd. FASE sMsfifhy gﬂsemg{r b&Qhgte efécb beflSinkiRS 854 E‘rP'thte FHE&%%[@ gé Yeen

adj acent to an am no acl par |cu ar position |n a ypepti

accor di rigbstiguiedyer prez seaytbe nirtiplat wnne tveo of mort amingpacidsh atéfd esp guhstivied in the

| medi at

a-car boxsgf}Jn gFﬁ) gécg%qﬁ%e#%ﬁgﬁron roup‘gﬁsgé%%qggn?%g&gom%&é L%Jg{tetl on%F Vgl’l ants
are thosliaceitthanaminoracidmt e pantiontar gositie inn pelypeptidsaseardiog setdepdisery to t he

present ﬁ%ﬂgﬁ,'e%f' of fs;gc:ft@ci seQuence, Immediately adjacent to an amino acid means connected

to either the a-carboxy or o-amino functional group of the amino acid. Deletional variants are

those with one or more amino acids in a polypeptide according to the present invention, e.g. of a
specified sequence, removed. Ordinarily, deletional variants will have one or'two amino acids

deleted in a particular region of the molecule.

An I1-17 binding molecule of the invention may be produced by recombinant DNA.
techniques. In view of this, one or more DNA molecules encoding the binding molecule must be
constructed, placed under appropriate control sequences and transferred into a suitable host

organism for expression.
~ Tn a very general manner, there are accordingly provided

(i)  DNA molecules encoding a single domain IL-17 binding molecule of the invention, a
single chain IL-17 binding molecule of the invention, an IL-17 binding molecule
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speci fied sequence, renoved. Ordinarily, deletional variants will have one
or two amino acids deleted in a particular region of the nolecule. An 1L-17
bi ndi ng nol ecul e of the invention may be produced by reconbi nant DNA
techniques. In view of this, one or nore DNA nol ecul es encodi ng the binding
nol ecul e nust be constructed, placed under appropriate control sequences
and transf er re@ghytihea Beatyiahd Bbkt didisilas dONBARESH, bPfra 1017 hiflgiftg VEr Y
general manner, "thefe aré accordingly provided (i) nol ecul es encodi ng a
si ngl e domai mdlecuieoiiheioiventionpdatdcul e of the invention, single chain IL-17

a
bi ndi ate) I f ' ' 11-1 .ndi . i Si
vy o1 © dbi St 190 AR b el rof e lIBh SPAIE 7 4imGREPT 5 0 @
nol ecul e of trﬁﬁeéﬂ{W@‘méﬁﬂéntmd?((rédo}nﬁﬂhmmsﬁmpf t he DNA nol ecul es of the

invention for the production of a IL-17 binding nolecule of the invention
by reconbi nant nmeans. Accordingly, the invention provides a DNA nol ecul e

encodi ng an | L-17.bindj i v r-t.heg.nmore, the
i nvention pr ﬁ%"&@g’gb? %ﬁﬂg%egﬁg% § %ﬁﬁég%@féﬁ%aﬁggﬂ%ﬁ%&%e% e Wnteh is
subst antqalebule Bigtihg@dSoticd SEQ ID NO 7 or SEQ ID NO 9. Furthernore, the

I nvention provides a DNA construct conprising two DNA nol ecul es of which
one is substantially honologous to SEQID NO 7 or is a direct DNAH

i val ent t . : - ' - LR:-NO 9,
or i s a di reciroerd M hAuth e AT Lrlridt RBRAEONA ot i,
t hat t heis shstanislipmodogousnto $EQ 3 NO:F ISEQ IDONOy QL hesi ze  the DNA nol ecul es

of the invention given the information provided herein i.e. the amno acid
sequences of the hypervariable regions and the DNA sequences codi ng for

them A neth £ ' AR | r

descri bed i n%%ﬁ%hg%gbﬁgb@%?pﬁéﬁ sunngﬁgggggépm%ﬁs: gene
encodi ngwlhich aid ia bkbatadtaihi honaflogoub/AOSEQ IIVMND: S\oeiis 5 tieet DNAH equivalentthereefl. The
DNA segnents enpcodj ng . the framework ervariapl e i ons are determ ned
and & ho B RRERERCRREIOES BB NG b rAaiesHRNa: STRLABY SIFrE. | hat
the DNA segnents encoding the framework regions are fused together with

suitable restriction sites at the junctions. The restriction sites may be
gener at ed at Thegrappgstprifdbeapsich hatthdskihadegkeduils f is able to synthesize

the DNA molecules of the invention given the information provided herein i.e. the amino acid

sequences of the hypervariable regions and the DNA sequences coding for them. A method for
constructing a variable domain gene is for example desoribed in EPA 239 400 and may be briefly
summarized as follows: A gene encoding a variable domain of a MAb of whatever specificity is
cloned. The DNA segments encoding the framework and hypervariable regions are determined
and the DNA segments encoding the hypervariable regions are removed so that the DNA
segments encoding the framework regions are fused together with suitable restriction sites at the
junctions. The restriction sites may be generated at the appropriate positions by mutagenesis of
the DNA molecule by standard procedures., Double stranded synthetic CDR cassettes are
prepared by DNA synthesis according to the sequences encoding for SEQ ID NO: 1 (CDR1),
SEQ ID NO: 2 (CDR2), SEQ ID NO: 3 (CDR3), SEQ ID NO: 4 (CDR1’), SEQIDNO: 5
(CDR2?), SEQ ID NO: 6 (CDR6’), SEQ ID NO: 11 (CDR1-x), SEQ ID NO: 12 (CDR2~x), SEQ
ID NQ: 13 (CDR3-x),. These cassettes are provided with sticky ends so that they can be ligated

at the junctions of the framework

Furthermore, if is not necessary to have access to the mRNA from a producing hybridoma
cell line in order to obtain a DNA consiruct coding for the IL-17 binding molecules of the
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t he DNA nol ecul e by standard procedures. Double stranded synthetic CDR
cassettes are prepared by DNA synthesis according to the sequences encodi ng
for SEQIDNO | (CORI), SEQIDNO 2 (CDR2), SEQID NO 3 (CDR3), SEQ ID
NG 4 (CDR1'), SEQID NO 5 (CDR2'), SEQID NO 6 (CDR6'), SEQ ID NO
11(CDRI-x), SEQID NGO 12 (CDR2-x), SEQ ID NO 13 (CDR3-x),. These

casset t ggvetibn Priey PdTdpplidafion WO 08/07861Szis@ il strhidifins €@ thd@olididh@dan at t he
junctions of the framework Furthernore, it is not necessary to have access

to the reRkbedyyreeonpiampt BNy tepkmigues @iven oaly|writteneformation s o the nypleelids a DNA

PaL app SR Bhs) Berasedd oBubsp eSSt 13 siebt HiohBERC i 07 .,
ant i bodyapi¥tificseey thePCR i efdihei esticitigne Eiverthy destred DA dsgfi@icent i on as to

t he nucl eoti de sequence of the gene. The nmethod conprises the synthesis of
a nunber of oligonucleotides, their anplification by the PCR nethod, and

an oo gonu e .
compri o ng_ sESurEiclvEald P aRhg FSuh A SHEES o BOSRIL R BRY BB,
CcoNst antchpidofistaitPafiedrt ipablichpamailiiib] Bws, Bavsa DOICAoRcRBAS MRligeution ff t he

invention is prepared it may be conveniently transferred in_an appropriate
expr essipmayskit Bey borenvesipabiirastorrad B apgropTiAtg ICEPIEFHATVestor I diteeledilsf al so

b DV - | | 11649.
n Anal Qe vk BRA defBRludl iy aliObe pHAAINRN By R d R Slighf} &
equi val efebaitiet & W 88/is49. neant to stand for a first DNA construct encoding a

~heavy chain or fragnment thereof of an IL, 17 binding nolecule of the
i nvention and conprises: a) a first part which encodes a variabl e donain

conpri sing ' YL =T gy b IO pr 3
hyper var i ablai!gtarﬁéelggyr?\sﬁ ééafgtff‘lgﬁi n sé uﬂ%&s’ %ﬁ%ﬁgﬁﬁqﬁ%w%g%fd SCDRl;
is at | eneint ®©0%anddond Mg A qonetfuet edzoting & heagyshaid®r fagmnedther8H,of an I30%

hormol ogqus,. nore preferably at |east. 95% honol ogous to the |typervariable
rogh o’ dhrding o erl g emslordimd @bAiscsc o o CORor 13 ar | oast 505
honol 090y firR ek Had dhcdtfes h 9854616 fomaAR c%ﬁ&isi@mmﬁfaﬁsag/ﬁaﬁ@g@fmaus , hore

preferably at "I east 95% honol ogous to the hypervari able region CDR2 as
shown i rhypE@atidblan@gions, said dyBDR8jablegegiond heingtin Sapehesr PR GoUBR2pmdf@IREK) v at

S NS R ST L AT
first pahérepheertbifar Mhst 057 HoAIMERNMOHE Mehelvafatl EpiorPAPDRP as shown in SEQ D

NO: 1, said CDR21 is at least 50% homologous, preferably at least 60, 70, 80, 85, or 90%

homologous, more preferably at least 35% homologous to the hypervariable region CDR2 as

shbwn in SEQ ID NO: 2, and CDR3; is at least 50% homologous, preferably at least 60, 70, 80,

85, or 90% homologous, more preferably at least 95% homologous to the hypervariable region

CDR3 as shown in SEQ ID NQ: 3; this first part starting with a codon encoding the first amino

acid of the variable domain and ending with a codon encoding the last amino acid of the variable

—

domain; and .

b) a second part encoding a heavy chain constant part or fragment thereof which starts with 2
codon encoding the first amino acid of the constant part of the heavy chain and ends with a
codon encoding the last amino acid of the constant part or fragment thereof, followed by a stop
codon; and

c) said DNA construct encoding for a polypeptide which is capable either alone or in
combination with another polypeptide of inhibiting the activity of 1 nM (= 30ng/ml) human I~
17 at a concentration of 50 oM, preferably 20nM, more preferably 10 nM, more preferably 5 nM
of said molecule by 50%, said inhibitory activity is measured on I.-6 production induced by hu-
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acid of the variable domain and ending with a codon encoding the | ast am no
acid of the variable domain; and b) a second part encoding a heavy chain
constant part or fragnent thereof which starts with a codon encoding the
first amno acid of- the constant part of the heavy chain and ends with a
codon encoding the last am no acid of the constant part or fragnment thereof,
follomeng iR &h derf@PfRopBRE €) said DNA construct encoding for a

pol ypepti |s capabl e either alone or in conbination with another

pol ypeptide of inhibiting the activity of 1 nM (— 30ng|n1) human IL- 17 at a

S oreranty St dim MiEcEbA St RibR oy Y AR 5
nmeasur edgiatide IﬁNnrdaﬂMﬁict Sikoliing 4 hesyRYaif or ﬁé%ﬁém ﬂieréo&rbpﬂmfﬂiemain

fibroblasts. Simlarly, the term"direct rx equival ents thereof S
meant tonfdecaﬁﬂbﬁ‘tbﬁmaeﬁhmdcahpmeﬁatlve DNA construct encodi ng a heavy chain

compr | SORA By g it Fpdils o e Aoyt R AR B AN i ng.

al ter natu%rﬁﬁwlafblﬁegw kaid ab&m%%ﬁgﬁﬁwq@m CIR LD EPROVAEhAD! e

regi ons being in sequence | 1-X -x and = CDR31-x, said CDRIi-x is at
| east S5IPRHOEAG ll-pnwé@aabﬁq% bemologas, Beferably, 2t dmst 69570.80, $hay 90%

honol ogqus nDre ref 0 t riable
oot on” IR aRACHERRY e itast 83 bomoltpARTR hABE Ll E ey TR,
honol ogQHewn mm@mmo‘ 13} sdi@PR26Pis af Bast 58% hobiologiiis, 3dfetablyRk RESES, 70701 €
preferabl y at |east 95% honol ogous to the %é’pervarl abl e regl on as

shown i B0sERor B %dbomelogous: snocrmeierablsat dast e homolgonsie thedopervatabls er abl y

at Ieast o 5%
honol ogoég?gf)%%agglﬁf%g?lv% g%@?g’gﬁl‘%%%@?% {%ﬁp@gﬁéﬂﬁg@z this
first pakleasitéd) 70, 80, 85, b0V, hostofogows@Ot ppefetably ot oasttosehhontolegond tofhet he
variabl e domajn.and enda@g@ th a codon_encoding.the last amno acid of the

vari abl dypekaiable ragign 6P SHRIOHQ 18 A dPrigisAirpiPathiasing Wit 8 Aedoant part

or fra gﬂaﬁ %5 no acid
of theg%%%tg}?ég%??ﬂgp%h@%%%\ﬁ%%al n arclag&‘ sggﬁjla%gd co {))dﬁﬁ%ﬁlgg I ng th:a
| ast amanmeamdioﬁhevhmblﬁﬂwﬂmtanqbart or fragment thereof, followed by a stop

codon;
%? a second part encoding a heavy chain constant part or fragment thereof which starts with a
codon encoding the first amino acid of the constant part of the heavy chain and ends with a

.-

codon encoding the last amino acid of the constant part or fragment thereof, followed by a stop
codon; and

c) said DNA construct encoding for a polypeptide which is capable either alone or in
combination with another polypeptide of inhibiting the activity of 1 nM (= 30ng/ml) human IL-
17 at a concentration of 50 nM, preferably 20nM, more preferably 10 nM, more preferably 5 nM
of said molecule by 50%, said inhibitory activity is measured on IL-6 prodnction induced by hu-
IL~17 in human dermal fibroblasts.

Preferably, these DNA constructs encode a variable domain comprising alternatively
framework and hypervariable regions, said hypervariable regions being in sequence CDR1,
CDR2 and CDR3, said CDR1 having the amino acid sequence SEQ ID NO: 1, said CDR2
having the amino acid sequence SEQ ID NO: 2, and said CDR3 having the amino acid sequence
SEQ ID NO: 3. More preferably, these DNA constructs encode a variable domain comprising
alternatively framework and hypervarisble regions, said hypervariable regions being in sequence
CDRI-x, CDR2-x and CDR3-x, said CDR1-x having the amino acid sequence SEQ ID NO: 11,
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c) said DNA construct encoding for a pol ypeptide which is capable either
alone or in conbination with another polypeptide of inhibiting the activity
of I nM(= 30ng/m) human IL- 17 at a concentration of 50 nM preferably
20nM nore preferably 10 nM nore preferably 5 nM of said nol ecule by 50%
said inhibitory activity is nmeasured on IL-6 production induced byhu- IL-17
i nhuman @RCER2-kikaviap esinsino Beid bauaide\SEQ MENS: Mnd@mﬂlﬂDRﬁ-xh&ﬁﬁQﬂﬁ a

vari abl e domai_n conprising alternativel fr rk and peryarlable

o5t ons e v HEURS N &3 Mereipestiiabi 1 dhvlone sueaded & vartaiedoaran CoR,

sal d CDR. {i%c%dhﬂgﬁﬂ%ﬂﬁﬁcéwe%m a&as bifbo GPRow@Vi NQ t he
equence EQ

am no acid sald CDR3 having tthe am no acid
sequenc SEGHINODS Narti with the aprind aiddgippsitiont sed @dingwitls theantie aidatde a

Ygéi ﬁﬁ'sepogﬁgﬁ'l%ﬁ%m Bty the e Tod Pt RO e aes s i SERB N
the MiRebRge it%mﬁ&& PQn@&idﬂlg%ﬁﬂPﬁ@ ﬁﬁcﬁﬁﬁelappc;ﬂQon]S]&l Afosaid

CDR2 x haV| ng the am no aci d sequence SEQ 2, and sai d CDR3-X having
t he aniprefemblydths eepoad part SEQdeIhdicmsthst panmfa Ipnmﬁéﬁabd cpaing thore phréfiesblypar t

-ESC"d?Sapﬁe%q?x%{aﬁ‘&a%#%@ s 10 B @%sago RBiLAra e SHT FBeReR of ESRURES g vi ¢

i dentic ing wt

t he am' m no aC|d at osition
?nea?.g%% RirohiSor b BREA £ vViH:Ioﬁtfh p

127. I\/bre pr the first part has'the nuc tlde sequence as shown in
SEQ ID NO 7 starting with the nucleotide at p05|t|on 1 and ending with the

nucl eoti de a, | on 38 ref.era ., ot.Ne second enc t he
const ant paaém@?ﬂﬁ #Ee&@b%ﬁ valfgls gl%ei"gflép}fﬁ?vr’ Stlaﬁ‘g °€3ﬁ§°{"é’ai§€%rt of
the humaRnituctdirbing 2 Boft chemUIdrapREAL Mf@?a@@%i&ﬁﬁ@%w&fomom c
origin (conprising rntrons) or a cDNA fragrrent (wthout introns). Simlarly,

t he termweamommdmsesqw valents thereof' is neant to stand for a second

bl ndi ng BN b WG ReedRs p B E S SRl ety e R i o
encodes 1pyMdHh regiefTBAA he}géfpaﬁamertsgﬁist&mg@mm* madfdpﬁeﬁ% RICGnd

hypervariable re i ons; sal d hg@)ervarl abl e regi ons bein 1' and

opt i onal PHRZHRIid i IWS diogholomres, prefesaldy af leass 60,50980 8Frrd§bus,

Peast odetnbieshd ditke Pibferfily 2tiouss 0 phlaagots ot AT BRI REGR BT B 0, T
gloO, 4, Sshbwn &EID ID NO:af, sdi¢ SDRZEQSat1eEDI 095 Boisolopsel pretdihly &llcdsee® 7068), 70,

_‘

;-.

85, or 90% homologous, more preferably at least 35% homologous to the hypervariable region
CDR2’ as shown in SEQ ID NO: §, and said CDR3;’ is at least 50% homologous, preferably at
least 60,' 70, 80, 85, or 90% homologous, more preferably at least 95% homologous to the
hypervariable region CDR3’ as shown in SEQ ID NO-: 6; this first part starting with a codon
encoding the first amino acid of the variable domain and ending with a codon encoding the last
amino acid of the variable domain; and

b) a second part encoding a light chain constant part or fragment thereof which starts with a
codon encoding the first amino acid of the constant part of the light chain and ends with 2 codon
encoding the last amino acid of the constant part or fragment thereof followed by a stop codon;
and

c) said DNA. constrmct encoding for a polypeptide which is capable either alone or in
combination with another polypeptide of inhibiting the activity of 1 nM (= 30ng/mi) buman IL~
17 at a concentration of 50 nM, preferably 20nM, more preferably 10 nM, more preferably 5 nM
of said molecule by 50%, said inhibitory activity is measured on IL-6 production induced by hu-
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85, or 90% honol ogous, nore preferably at |east 95% honol ogous to the
hypervariable region CDR2' as shown in SEQID NO 5, and said CDR3;' is at

| east 50% honol ogous, preferably at |east 60, 70, 80, 85, or 90%

honol ogous, nore preferably at |east 95% honol ogous to the hypervariable
region CDR3' as shown in SEQID NO 6; this first part starting with a codon
encodi ngy 1178y hinhist dtaNBhd6ksls.0f the vari abl e domain and ending with a codon
encoding the last am no acid of the variable domain; and b) a second part
encoding a light chain constant part or fragment thereof which starts with a

codon encodi t LTS ] i f 1 ri of .the. light, chain
and ends w tfﬁ‘gfﬁmggfd@rlf Seé%%ﬁ%gc%ﬁﬁ%cf%?&%%R%%E%%‘%m%’? c@‘ﬁgﬁ%ﬁoagjtt?#vﬁ rt or
f r agnentirdniuiosind I9bbeuesbldicidns lseid hlgpaediableatdom)beimy il séfdbn@aDBRIYCt

encodi ng_for a pol ypeptide ich is capable either_alone or in_ conbination

\r/]vith andiPR?’ apd : aauieCJaRHhmt{lmgmpﬁ@ldéaqqewq%iﬂ%mmmw‘d@@i@fm ) "
I l,- i , )
To vt Heribé sapnd RS SRR 3o £ nEF i RTINS Bk MM kg B ¥

acti vi t YSHCIDVEES 6 Mdreqitetetzbly, fhinfChariosT the wdemmiDRK cotisttlt dricodeé d varilblean

dermal fibroblasts. Preferably, this second DNA construct encodes a variable
domi n clempin aving agemEnaweid seapsnce sutetatipinddentigaliy Hieamine add sequsetects, sai d

hyper var,j [ .hai.ng.: jalo it ' a{eﬂﬁgm |d CORI'"
havi ng tshtgxpgﬁ%%@g@.ggauenm%@%%?@tpggpm Vi ntéhet &"%ni no

aci d secquiin posiic@ 100. Ndre preferally, e frsChirBhas s potithescgmenee anghodnige §EENCe

SEQ ID NO_.. 6. Mre preferably, this first par} of, the second DNA_gonstruct
encodes 1B Ngrq %M@gﬁﬂgﬁ%ﬁwckﬁ@ﬂwpaﬁﬂ i ﬁ%%@@ﬁ@@%&ﬁ?ﬁlm ly

TR Py AL EeBEL Gt AR GG B cqaliit BanBr Db iicnatd) mbgr | 1 N0

wi th the am no "aci positiion I and e
posi t i oprdfé@blyty @ngiasfipartalfkhe huhi»e «f | r St part has the nucl eoti de sequence as
shown in SEQ ID NO 9 starting with the nucleotide at position 1 and endi ng
with the nucleotide at position 327. Also preferably the second part

encodes t he t BmulPﬁﬂ F&% ﬁhﬂ# AR, f t he
constant part o ?R’emﬁgfﬁsgﬁﬁiee re eracj't()]i Y, % e eirhrsst gg%egg?cgﬁchonstruct

wi | | be wsekstpiratgbt her, but may be al so used separately. The invention al so
i ncl udes IL-17 binding nolecules in which one or nore of the am no

The invention also includes IL-17 binding molecules in which one or more of the amino
acid residues of CDR1, CDR?2, CDR3, CDR1-x, CDR2-x, CDR3-x, CDR1’, CDR2’ or CDR3’
or the frameworks, typically only a few (e.g. 1-4), are changed; for instance by mutation e.g. site
direcfed mutagenesis of the corresponding DNA. sequences. The invention includes the DNA
sequences coding for such changed IL-17 binding molecules. In particular the invention includes
IL-17 binding molecules in which one or more residues of CDR1’ or CDR2’ have been changed
from the residues shown in SEQ ID NO: 4 (for CDR1’) and SEQ ID NO: 5 (fbr CDR2%),

In the first and second DNA constimcts, the first and second parts may be separated by an
iniron, and, an enhancer may be convenienily located in the iniron between the first and second
parts. The presence of such an enhancer which is transcribed but not translated, may assist in
efficient transcription. In particnlar embodiments the first and second DNA constructs comprise
the enhancer of a heavy chain gene advantageously of human origin,

Each of the DNA constructs are placed under the control of suitable control seguences, in
particular under the control of a suitable promoter. Any kind of promoter may be used, provided
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acid residues of CDRI, CDR2, CDR3, CDR1l-x, CDR2-x, CDR3 x, CDRl', CDR2' or
CDR3' or the frameworks, typically only a few (e.g. 1-4), are changed; for
i nstance by nutation e.g. site directed nmutagenesis of the corresponding
DNA sequences. The invention includes the DNA sequences coding for such
changed IL-17 binding nolecules. In particular the invention includes |IL-
17 bi ndi g i bespidEd tﬁerhmxgﬁhi@ﬁm Which DN & Sbakitsts ol GPRhnsi@feJgR2' have
been changed fromthe residues shown in SEQID NO 4 (for CDRl') and SEQ ID
NO 5 (fapre8BPR' ). In the first and second DNA constructs, the first and
second parts may be separated by an intron, and, an enhancer may be
conveniently located in the intron between the first and second parts. The
presence of Hiealesicdt AribadyanLy hproduces il 4 Glivaltidleod ibadransgénid &dmst, & ed, may
assist in, efficient transcrjption. In particular_enbodinments the first and
second DNialleRarseerie snimshipey beobipined herdieds stgndazd methogs whigh incjedsanicro

advant a . Of rl 8l : I under
t he cont:q%%fk’lﬂ c%/l n%u%?%@?e% I%Siﬁ? %%Pn@%e%%%@% ﬂr%%%ﬁﬁtg%géﬁ?ﬁ er&ﬂﬁ%ﬂ%%o nt r ol
of a suittablefingtbesy @epardnesek intelamphortiatepabedo-praghabefentalee andsetectided 19 t hat
It is adapted to the_ host o_rgani%m i n which the DNA constructs wll be

t r ansf erdesggndlant expressingdhe dasredradibadsi r ed anti body maybe produced in a cell
culture or in a transgenic animal, A suitable transgenic animal my be

obt ai ned according to standard met hods which include micro injecting into
eggs the fi r#hemibd anidtodydhddhdfare prigitcaddn a cell adek, drdoNAohitabisenasd fifst bé
sequences trangfig{?rﬁ;an he so,prepared eggs into

ropri,ate .
pseudo- gREgRGHE TIPSR SCH0g ORI IO SEPAIYR gﬁ&?#@ég P AP desi r ed
ant i body,ec0em, t]% iﬂﬂﬂ?lﬁﬁ ldfsredr € produced in a cell culture, the DNA
constru)é{es m’Jste as?@%e ngeE?ed Into either a single expression vector or
into two separate but conpatible expression vectors, the latter possibility
bei ng preferyed...Accoydi ngl, he inyention al so provi.des an expressi on
vector abl e °¥dé?ﬂﬁY=2é?’€v 093{5819 B?P}E’rﬁsm&}'ﬁ&?@%’tk?@rea}cﬁtq’gﬁe whi ch
Conpri s §oiiydiie @8 buldb@iie bell e Whith SRSl 5l 18asPORVE the ISRA! doRfhct A6
expression vector containing a DNA construct is then transferred into a
sui t abl alebaied. or gani sm When the DNA constructs are separately inserted on
two expression vectors, they may be transferred separately, i.e. one type
of vector per cell, or co-transferred, this latter possibility

Each expression vector containing a DNA construct is then transferred into a suitable host

organism. When the DNA constructs are separately inserted on two expression vectors, they may
be transferred separately, i.e. one type of vector per cell, or co-transferred, this latter possibility
being preferreti. A suitable host organism may be a bacterium, a yeast or a mammalian cell line,
this latter being preferred. More preferably, the mammalian cell line is of lymphoid origin, e.g. a
myeloma, hybridoma or a normal immortalised B-cell, which conveniently does not express any

endogenous antibody heavy or light chain.

- Por expression in mammalian cells it is preferred that the IL-17 binding molecule coding
sequence is integrated into the host cell DNA within a locus which permits or favours high level
expression of the IL-17 binding molecule. Cells in which the IL-17 binding molecule coding
sequence is integrated into such favourable loci may be identified and selected on the basis of the
levels of the IL-17 binding molecule which they express. Any suitable selectable marker may be
used for preparation of host cells containing the IL-17 binding molecule coding sequence; for
instance, a dhfr gene/methoirexate or equivalent selection system may be used, Altemative

systems for expression of the IL-17 binding molecules of the invention include GS-based
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being preferred. A suitable host organismnmay be a bacterium a yeast or a

mammal i an cell line, this latter being preferred. Mre preferably, the
manmal i an cell line is of |ynphoid origin, e.g. a nyelom, hybridoma or a
normal imortalised B-cell, which conveniently does not express any

endogenbUs anti body heavy or light chain. For expression in manmmalian cells

1 .
| nt eqr arBBuT e IRRH A el Sy R Rl B AR S5, EERBBOTH Bl our
hi gh | exBikopegix patestspplivatibn 89883p64.4.7 bi ndi ng nol ecule. Cells in which the

| L-17 b|nd|ng nol ecul e coding sequence is integrated into such favourable
| oci maybe identified and selected on the basis of the levels of the IL-17

bi ndi ng nol egy ﬁilmgf %RF] @@5 y be
used for preparation Q@F&Qgﬁe ce ﬁgét(}:l(%%?é[ %ﬁ%&?hﬁmﬁ% %Pllo P%SJ ir% gﬁl e
codi ng Yesieneeleciiowhidnetpriss, (i) aukithing ag enahivet which éxanefommedegith wal ent

sel ection system maybe used, Alternative stens for expression of the

| L- 17 bicApiepripnsctos as é@ﬁr@ﬂabm@anw@)ﬁ@qoaﬁmmgvﬂdymw coplp from the
anplificaflaonlselection systens, such as those described in EP 0256055 B, EP
0323997F53"&Rd Eur opean patent application 89303964.4. In a further aspect
of the invention there is provided a process for the product of an IL-17

bi ndi ng nol ecul e whi ch corrprl se t\;:'él) cul turing an organi smwhich is

transfor med &Pt fhe REPOBSE ST gqripHonan %R?Fbioﬁléﬁ sangble of friliiting theecover i ng

the 11, I

present gu cgp&[[mon z?ﬁﬁg%f% |§84yclﬁég%%wg%gﬁ%ﬁﬁ%§l? %mbl ndF‘sﬁg of

| L-17 a&eo%pﬂtsﬁﬁisstanﬁalt)he tmm@dmnammmse aﬂﬁbodthberbmffg: thé santi exdénvy of
IL-17 tQ its _rece tor substantially to the sane extent as the ALN457

ant i bodyas WeEHRS 6 defiged ROVEane extent” has neaning as defined above. The

Al NA57 anti body has binding affinity for 1L-17 which is higher than
affinities previously reported for anti-1L-17 antibodies, in particular to
any anti hunfthe AIN4Y7 amibbéywlkkisédndinglaffisity XbNAS 77 waichds Mg]mdmnafﬁlﬁnemqui l'i brium

t ant f 17 bout, 0, 188 36 db
B1 Acor o.PreessrePoetrd o b s 5HSs, Rl ooy =H BRI L REGPOURkes | he
ALNAST iy ROQY5BE E'dﬁdbﬁéﬂo‘ﬁ e'i‘:ﬂh‘aﬁﬁh%oﬁs@dfnt KE}. ShARRUhE fo PP df%ﬁ&ﬁt(l)nf%é n the

present description the phrase 1-17 nedi ated di sease"” enconpasses all
di sease$.036mi1 (cbnhmmedbgmmmm iamshakindh Eximpie 2p| Thjsshigh bintlieg afiityher

directl %na%[es ﬁlg %ﬁg'} zlaﬁ/ﬁbold_{r] pt 1cu1ariy s%afasbqe for therapeutic applications.

In the present description the phrase “Il-17 mediated disease” encompasses all diseases
and medical conditions in which IL-17 plays a role, whether directly or indirectly, in the disease
or medical condition, including the causation, development, progress, persistence or pathology of

the disease or condition.

In the present description the terms “treatment” or “treat” refer to both prophylactic or
preventative treatment as well as cutative or disease modifying ireatment, including treatment of
patient at risk of contracting the disease or suspected to have contracted the discase as well ag

- patients who are ill or have been diagnosed as suffering from a disease or medical condition, and

includes suppression of clinical relapse.

IL-17 binding molecules as defined above which have binding specificity for human IL-
17, in particular antibodies which are capable of inhibiting the binding of IL-17 to ifs receptor;
and antibodies to 11.-17 which are capable of inhibiting the activity of 1 aM (= 30ng/ml) human
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or nedical condition, including the causation, devel opnent, progress,

persi stence or pathology of the disease or condition. In the present
description the tens "treatnent” or "treat" refer to both prophylactic or
preventative treatnent as well as curative or disease nodifying treatnent,
including treatment of patient at risk of contracting the di sease or
suspect i | ' i1l or
nave. bead T aca e oD AN, A 0 Bty I RS RIS

i ncl udesnM wpgricssleonledly 564, naid adhibitolseaetivity istmebFurbd onlllng produetionl ieducad bylef | ned

above I C ve bindin ecifjcity for hu | L- ,.17,. | ticular

At bo St oh el detioh PG ets kMoot o s Amibrgion At Iyt ¢ o
receptor; and antibodies to IL-17 which are capable of inhibiting the
activity of 1 nM (= 30nghnl) human 21 IL-17 at a concentration of 50 nM

preferably 20mdferahinthee pntihatiessf fhelovention aro humpn atihodiss.ymdt prefidralily dwi d

nol ecul e 0%. sai d.inhibi.tqr ctiyvity is neasured on IL -6 production
i nduced %&SEG{I& 0-%13?1'11]53%8%3&(15%‘?%60% brobl asts, are herein referred to as
Anti bodi es of the Invention. Preferably the Antibodies of the Invention are

human anti bodi es, nost preferably the AIN457 antibody or direct equivalents
t her eof . The Thatdrtibddiesofthe Inventiombdorkitimeffictsolf Tt-h @ onfith trgat celfs Aol iz apm it s

t t cell d th t i ndi d f. in the t t qf 1L-17
roab ot e ot aabE I ot et Rt G R PRSP e oG | vi ¢ es
of the Atl:hediogRabloriiies bt AuliBIIRY BR IHRMNGS hiad be dahshtbRE 42kithdste St

nmet hods for exanpl e as descri bed bel ow. Neutralization of |L-17 dependent

pr oduct i tesh methods fasrekaugdens Gedosibgsiticirmr:y human fi brobl asts: The production of
IL-6 inm primary human (dernmal) fibroblasts is dependent on IL-17 (Hwang SY
et al., (2004) Arthritis Res Thor; 6:R120-128. In short, human der nal

fi brobl agdugrapssionof Y mi?f}nwnyz Erddﬁmﬁ@é}zeu!ahré@ PrmER) BuRbR EBAHRsts Of
various concentrations of Antibody of the Invention or human |L-i7 receptor

wi t h Fc Themroductipreofdhi trigrprinasn bymaridgmeh fitsehiystsis dependent 0p LV i(HvaeI Y s
used as | 03 r . ant is taken after 16 h stinulation and
assayed %8?’??@42\A§9m§€#§§&hﬁh$$g%?€% of the Invention typically have | C50s
for inhibition of IL-6 production (in the presence 1 nM human IL- 17) of

about 50 nM qr |ess (e.g. fromabout 0.01 to about 50 n when tested as
above, i.e. dmphert, hymnpmiermel fibroblags arp stimulsted srithagespbinant §-47 Gethe pressnce nduced

by hu-1 L JvZnﬂnﬁ cHHJEﬁQa%rs 'E?_L%ntibody of the Invention or human IL.-17 receptor with Fc part.
The chimeric anti-CD25 antibody Simulect® (basiliximab) is used as a negative control.
Supernatant is taken after 16 h stimulation and assayed for IL-6 by ELISA. Antibodies of the
Tuvention typically have ICss for inhibition of IL-6 production (in the presence 1 nM human I.-
17) of about 50 nM or less (e.g. from about 0.01 to about 50 nM) when tested as above, i.e. said
inhibitory activity is measured on IL-6 production induced by hu-IL-17 in human dermal
fibroblasts. Preferably, the Antibodies of the Invention have an ICs; for inhibition of IL-6
production as defined above of about 20 nM or less, more preferably of about 10 nM or less,

more preferably of about 5 nM or less, mors preferably of about 2 nM or less, more preferably of
about 1 oM or less.

As indicated in the above assay Antibodies of the Invention potently block the effects of
I1-17. Accordingly, the Antibodies of the Invention have pharmaceutical utility as follows:

Antibodies of the Invention are useful for the prophylaxis aud treatment of TL-17

mediated diseases or medical conditions, e.g. inflammatory conditions, allergies and allergic
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fibroblasts. Preferably, the Antibodies of the Invention have an |1 C50 for

I nhibition of IL-6 production as defined above of about 20 nMor |ess, nore
preferably of about 10 nMor less, nore preferably of about 5 nMor |ess,
nore preferably. of about 2 nMor |ess, nore preferably of about 1 nM or

|l ess. As indicated in the above may Anti bodies of the Invention potently

bl ock t RendfidRChype@bnsitvity ¥acti s RkBIAN didehiRs, Ab¥drbREbction® bnd bfkah BYENt i ON
have pharnaceutical utility as fol lows: Antibodies of the Invention are
usef ul tissuettapsplandpsisetioni s and treatnment of |L-17 medi ated di seases or

medi cal conditions, e.g. inflammatory conditions, allergies and allergic 22
condi ti ons, hypersensitivity reactions, autoinunune di seases, severe

i nfections, x@ﬁl?&DAﬁﬁbodldzsﬁﬁ'ﬂfé mf;emamra;abe el enthoeathen oemiﬂaén@s of

Anti bodi es of th nvention naybe use for the treatnment of recipients of
heart, Ihedt ingoermbined heartrdung, ke, kidnayepancreptin skin op soraed fpsplaniscineluging: or nea)

t ranspl 5 &].eC d for
the. pr e dRRrbIEEHEEbE nofiandeidh, oL B Al K RRRER b SRtk o O\,
t ranspl agtolloadish tong &arbivarnmppla ardesgmitahgdan bisotibed atteimsiefsisAnt i bodi es of
the Invention are particularly useful for the treatnent, prevention, or
anel i orati on of autoinvnhune di sease and of inflammatory conditions, in

particul ar i atLaimal e é?ii‘i‘éhtafeﬁ:irélftto‘ﬁdah P?dlmaf‘é“h%‘é eh gire‘sigﬂdbgi &t hritis,

aut oi mune conponent suc as ‘art exa

art hri t amelidvadon ﬁaummﬁdmmseam@mﬁaxﬂnmtbmodﬁﬁomwm it fieemnabiyc

di seases ncl uding i nfl anpa y cond tions and rheu ases | voIV|ng
bone ioggmil S R A ?ng BPRRYG COHRORETE 16 iatibilwg(e

spondy! ig hauﬁmto‘iﬂ&hﬂushs g@ﬁmmcaﬁsmaieﬁte%a ﬁédef&&%ﬁé)%ﬂﬂae%{aﬂé'“s and

enterophathis arthri yperse vity (including both airways

hyper se%emmo}udmginﬂmmtommsudmm@)c dsmdsealﬂ\ehgmgimnemm fic

aut o-i e | seases for. which Anti di es, aof, the | ven be enpl oyed
i ude AT BRATRY RE SrepRdeB RGBS mdeqol xink ARaia o Relid RLABRy L | ¢
anaem are gt Atihtifis, FGSHchrthAHE, %n&@:ﬁerﬁ is ﬁ'ﬂﬁﬂﬁ‘lﬁ’yp%ﬂ%s&tﬂhﬁﬂﬁiciﬁdﬁx both

tl ronbocytopeni a), system ¢ | upus erythematosus, I nflammatory rruscl e

di sorde as'waﬁdiypermwmty asd d@mi&bh}@dxsmiuwwymd@ﬂle@@rﬁpmxﬁﬁa@mmmme

dennat o 03|t S C act hepatiti.s heni avi s, psoriasis,
St even- ﬁ?fgsb g’%’gr‘%"dﬁeﬁ? FH’G’E: qandﬁ}’eb eﬁﬂﬂfﬂlgﬁ agmt ory bowvel
di seasephdrhtdlbgticdl disdrdrs (G %Qleﬁlﬁiyhb bffaenti, QPRstfc AaSRRSFureRM del1" | t abl e
Bowel Syndromgl}Slrl endocrine op al nopat hy, G aves di sease, sarcoidosis,

mul ti pl enasglie gpatpy;c.thIs;qbocytopema), syste:mc lupus erythematosus, mﬂammatory muscle
disorders, polychondritis, sclerodoma, Wegener granulomatosis, dermatomyositis, chronic active

hepatitis, myasthenia gravis, psoriasis, Steven-Johnson syndrome, idiopathic sprue, antoimmune
inflammatory bowel disease (including e.g. ulcerative colitis, Crohn's discase and Irritable Bowel
Syndrome), endocrine ophthalmopathy, Graves disease, sarcoidosis, multiple sclerosis, primary
biliary cirrhosis, juvenile diabetes (diabetes mellitus type I), uveitis (anterior and posterior),
keratoconjunctivitis sicca and vernal keratoconjunctivitis, interstitial lung fibrosis, psoriatic
arthritis and glomerulonephritis (with and without nephrotic syndrome, e.g. including idiopathic
nephrotic syndrome or minimal change nephropathy), tumors, multiple sclerosis, inflammatory
disease of skin and cornea, myositis, loosening of bone implants, metabolic disorders, such as

atherosclerosis, diabetes, and dislipidemia.

Antibodies of the Invention are also useful for the treatment, prevention, or amelioration
of asthma, bronchitis, pneumoconiosis, pulmonary emphysema, and other obstructive or
inflammatory diseases of the airways.
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biliary cirrhosis, juvenile diabetes (diabetes nellitus type |I), uveitis
(anterior and posterior), keratoconjunctivitis sicca and vernal

kerat oconjunctivitis, interstitial lung fibrosis, psoriatic arthritis and
gl omerul onephritis .(wth and w thout nephrotic syndrone, e.g, including

i di opathic nephrotic syndrome or mnimal change nephropathy), tunors,
multiple sclerosis, inflammtory disease of skin and cones, nyositis,

| ooseni ng of bone inplants, netabolic disorders, such as atherosclerosis,
di abet es, andutibsdiepoitheinaentintardiasdité fordfeatidpunidasishlei agntc anéhyiegmutesef ul  f or

the t t t, Nt | ., i [ , Of hiLis,
bneunme BBl Phich At St B P Ak BidRbBe Bt 1 ammat ory
di seasesgrghotidhoraNmRIase BALAT b.BoRLRINPEHINE S0t MReGIMd RPtidERcHEeE Ul for

treating undesirable acuté and hyperacute inflanmmatory reactions which are
medi at ecnégtoxit shovdsrand adwlt nespiratory dispess dvisiroroe), meningitis, pPnpvroawid; and soferd NF

rel ease. by |L- e.g.. acute i.nfections, for exanple, sephLic sh (e.qg.,
Cndot oxi e BEL et grcaiiie e Pl BB Pt el B o
PNeuNoni@sass \nSRuent@o insHtios, cardes, dr Ofgah A9stikdioh Bpdcidly ABshestitad SichMast i ng
syndrone associated with norbid TNF Tel ease, consequent to infection,
cancer, g, assogiteddyidhs errponsegnentisblodTiVanfeption. DS -rel ated cachexia, e.g.,
associated with or consequential to |lily infection. Antibodies of the

I nvention are particularly useful for treating diseases of bone netabolism

i ncl udi ng ostAe@BHdibs dfttheInvasioa AROsREdSarBdefal foe tredtink daenRE 6f Yorr t hri ti des,
and bone loss in _general, including age-related bone |oss, and in

par t i cumgtzhelism dupbering osirogrbritis, ostepporasissad piher walemamtory enfaitiden o beagt e
d i1l f i . ticul
Aot 1 Docioss s pitordl M8 AL iaHRDACIOR P B ot s pEMGITRGE bl Por ! CLl &1

adm ni stration and the nature and severity of the condition being treated.
However, in _prophylgctjc use, satj sf(gctory_ results are_gengrally indicated

to be obtai nE6r Besedpdiaioas.hemPERsigte 495485 VY afsouse ATy PRRIRERPOR; 1Bgr am
body m'e%plﬁ%@g&ﬁ&ﬁy%nﬁ oﬁfbﬁmgmveﬁﬁén 1% bRp AR thendi ﬂf&ﬂﬁ&dé‘dfl ogram body
etTreq osing tor I

wei ght . ency o prophylacti ¢ Uses w nornmally be in
t he rangmidfisteation bodithe oo gnd seweigkofithe tandiionbeing testedvHoWweRrymnt hs, nore
usually in_the_ range from abgut once every 2 \Aeek%ta?]ﬁqgto about once every

10 week ProRYeticReesaEvariyry Aot areasurally Rfenigh iR pesbiard ot A9seaes fam alout
ant ecubi 1oy e P HRL R0 B AR S weigh itk AP R G b0 FL i ki ome,
pr ophy! get kilogram body weight. The frequency of dosing for prophylactic uses will normally be in the
range from about once per week up to about once every 3 months, more usnally in the range from
about once every 2 weeks up to about once every 10 weeks, e.g. once every 4 to 8 weeks.
Antibody of the Invention is conveniently administered parenterally, intravenously, e.g. into the
antecubital or other peripheral vein, intramuscularly, or subcutaneously. A prophylactic
treatment typically comprises administering the Antibody of the Invention once per month to

once every 2 to 3 months, or less frequently.

The Antibodies of the Invention may be administered as the sole active ingredient or in
conjunction with, e.g. as an adjuvant to or in combination to, other drugs e.g.
immumosuppressive or immunomodulating agents or ofher anti-inflammatory agents, e.g. for the
treatment or prevention of diseases mentioned above. For example, the Antibodies of the
Invention may be used in combination with DMARD, e.g. Gold salts, sulphasalazine,
antimalarias, methofrexate, D-penicillamine, azathioprine, mycophenolic acid, cyclosporine A,

tacrolimus, sirolimus, minocycline, leflunomide, glococorticoids; a calcineurin inhibitor, e.g.
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treatnment typically conprises adm nistering the Anti body of the Invention
once per nonth to once every 2 to 3 nonths, or less frequently. The

Anti bodi es of the Invention may be admi nistered as the sole active
ingredient or in conjunction with, e.g. as an adjuvant to or in conbination
to, other ‘drugs e.g. |nnunosuppressive or innnunonodul ati ng agents or ot her

-i nf]l e,
ment | on@AaRRUE & o 306 asfodtuaierdr thithoct EERM oLt oPE A A gl £023°7
conbi natahﬂﬂgé”a&ﬁ’ll'(ﬁmﬁcmmc@ &, r%@cﬁﬂﬁ—@r(zwﬂrﬂﬁ?@hﬁ?«?apmﬁycm aC¥7] ari as,

met hot r exat e, en| cillam ne, azathi opr| ne, mycophenoljc acid, cycl ospori ne
A tac rPeBTﬁ?ﬁsAP 37310 A A-93; 148 @gcormyRie haviag Lumsne-sHopessive BoRetics sigls: a

Icye/llrrghggy e I‘%dl rcu% ietgﬁcg@cgéﬁwe%ﬁép%%&%anagogs %ﬁah?b tor,

e. g. I apetineinide; Mizddibir; Riycephuidichid) miveppltenoHite nlofetil;/B-deokibbbrfaali 23573 or
TAFA-93; an asconyci n havi ng |m"runo suppressi ve propertles e.g. ABT- 281
ASNDS1, 28 immUnesPPIess kare %‘g@wb@ rerent; mm?ﬁ‘&mr@ﬁwe

et Ot T Gt et Bl o ma%é&{ai Qﬁdi,%meg%clgm Riloffl 0 WHGE @fgno- | ate

nof et i eoxysperguaFtne or — an | nmunosuppr ogue’, —amnal ogue or

deri vat I3, Opey, €07, CDENanes, lmmawmmnmmﬂQWmﬂDm@@ﬂthas hgﬁ;dg other
monocl onal antibadi es to | eukocyte receptors,

e.
CD7, Chémmuppmoduiipry copmpenndscrem reemagnantbpding @%@U&ﬁrhw@lmt@a}mn oft her

B e T e R L L RN
e.g. an Wmmﬂxhﬁmﬁebﬁjuﬁnedmmem@ﬁLMumceﬁe MOTINATE (fer €of | oi ned
to a non-CTLA4 protein ngequence e.g.. CT_Adl g}’,ﬁﬁw@e desi gnat ed ATCC

68629) @fs! &F a mutagt thepeRd ghg. SIHRPENS 618, e. g.
designaigd AFECO86¢ t thepeRB g LEAR lﬂclél i
e rﬁé‘:‘?gpHl(i)traé{ﬁm;t4 #\Mvglllgf B&@@%ﬁbﬁ#aﬁ{%% It axel &gaﬁtl t a‘%)ﬂaA- :

ant agoni erapeutt c agent I ne,
ci spl at ichemgthelapantio bpaii, . g)lpa&lftﬁwdeu (gemumﬂnmd clsplantum ﬁbfomlgemtos S-fmogauracﬂ

nonocl onal, tibodies to TNF, e, i nf [ mab adal i munab,

r ecept o2E SAE4EEES-§ noprElopgl aBti‘bOﬁF@Ft?-? g@@ ﬂ%ﬁg@

bl ocker dggﬂg ¢ C G aki nra or

IL-1 trap, tXAﬁS t %?ﬁfmqﬁ%ﬁ?zﬁﬁ%ﬁh@&. ne%I gﬁ’oc erég, e.g

i nhi bit mmnﬂmmﬂbwmmspﬂl,ﬂrmmsmg Amafginravedt (B} vy, AAAASO,SACZ 888,IE46 - 1S

ant i bod| nt.i bodi e anti-ChH20 anti bodi es, NSA such- as

aspirin bige tllﬁﬁpiﬁnﬁ%ﬁe@%%ag Hfitrrs o1 WEY“"%P}PWE&F@& WWB%&%%?&

ment i 0”%9&-11.-15 antibodies, anti-IL-6 antibodies, anti-CD20 antibodies, NSAIDs, such as aspirin or an
anti-infectious agent (list not liaited to the agent mentioned).

~ In accordance with the foregoing the present invention provides in a yet further aspect:

A method as defined above comprising co-adminisiration, e.g. concomitantly or in
sequence, of a therapsutically effective amount of an IL-17 binding molecule, e.g. an Antibody of
the Invention, and at least one second dmg substance, said second drug substance being a
immuno-suppressive / immunomoduliatory, anti-inflammatory chemotherapeutic or anti-

infectious drug, e.g. as indicated above.
Or, a therapeutic combination, e.g. a kit, comprising of a therapeutically effective amount

of a) an IL-17 binding molecule, e.g. an Antibody of the Invention, and b) at least one second

substance selected from a immumo-suppressive / immunomodulatory, anti-inflammatory
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In accordance with the-foregoing the present invention provides in a yet
further aspect: A nmethod as defined above conprising co-adm nistration,
e.g. concomtantly or in sequence, of a therapeutically effective anmount of
an | L-17 binding nolecule, e.g. an Antibody of the Invention, and at | east
one second drug substance, said second drug substance being a

| MUNO- SHARGESEpStRic/or kRBIHARABR A Qo as Miichiel BhARITIRS B Maf BRARHREr apeutic o
anti- infectious drug, e.g. as indicated above. O, a therapeutic

conbi natihsbmetians dor its administzasiopr i si ng of a therapeutically effective anount

of a) an IL- 17 binding nolecule, e.g. an Anti body of the Invention, and b)
at | east one second substance selected froma imune-suppressive /

i munonodul atypers theMrtibbaibd &t thoBivestion ke slnerRichedria benjtuidion vithrdtheri Nf ect i ous
drug, e.g. as indicated above. The kit bay conprise _instructions for its
adm ni stimaunesuppessive / imaupermediborycngfinflampieueshemetherpentitctiaptist ered in

conj unct.ion. wi t.h ot her i NO- SUPPrLess| -] n

anti-i nﬂ‘%ﬁ?&ﬁ gtﬁapghtg%ﬁ% Bedt mﬁé%%iﬁ?@fnﬁtﬁggcto%%ﬂ ‘ﬁ%f%%?}“‘a&%’é{ges of
t he co- @dpindinglonrtbeltype sbicIdiug eplyed @ \gehythdrlit 192 IMARTYE aidTWF, depedicéty on
the type of ﬂ{:ng-dr ug enpl oyed, e.pg. \A,hg]ﬁer_ it is a DIVIARD, .anti-TNP, IL-I
bl ocker or gthews oreths Spesiiia diug spleyed, en thewgndition beingitreated andso dosidi ti on bei ng
treated and so forth. Pharmaceutical conpositions of the invention nay be
manuf actured in conventional manner. A conposition according to the

i nvention i s Ppsrefaesuiohlcopiositicechfiiie ihyeibh hiay &6 nfaavfacturddads convertbnal e
admnistration it is ,dissolved in a suitable aqueous, carrier, for exanple

steri | e Maggele EBRPOSHioBREFRING fo the giveptongs predrenly proyided mblypplilizedfpme. 1 it

i's consi iL.&.ah): . VIR . é@ﬁg

adm ni st@g%%ﬁﬁéb%%%agﬁn?g{ Sesr0 ag%aéﬁ%ﬁﬂhfg%%é‘gtb iﬁ{gggfﬁégl g%@%nt ageous
t 0 i ncoremsr dbrdnjactimuorsetilkbuidpedphysiolglchlealhwd. i [éitts considerch dgsirabReits adkd| ood
into the saline at the tinge of faqrml a%i on. Alternatively,. the farnulation

i s gi venPSIRNEPRARIGIEST ValHwe oy aduunistmtion by fitksiensatnep ps abrlws Biruom ity cal | y
inert pr, ' éﬂ;ﬂ' gﬁgmb& flgﬂm i %’B}’fﬁﬁ : of the
cont ai ngira&%%%e%g?%%ﬂ?e égmu":'t?%?t e ?{ﬁ usi or}gh u{ltrl%)ér’lﬁlﬁ a %dn\?%éf@#lsosused, a
sui t abl eéhwaalineattthafime of fosmbiation. Altsriatively, 386 foymuletighis giffen shizutaadoune Thel ut i on.
O her fornul ations conprise |jguid_or |yophilized fornulation. The
hvent i RSP 06 ARAES RIS DO RRBIGRy st PrtPD ekt e PLsthe b | owi ng
Exanpl eSdsorgtfin onto the walls of the container and tubing used with the infusion solution. If albumin

is used, a suitable concentration is from 0.5 io 4.5% by weight of the saline solution. Other

formulations comprise liquid or lyophilized formulation.

The invention is further described by way of iflusiration in the following Examples.’
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EXAMPLES Transgenic mce engineered to express the human 1gGhc repertoire

I nstead of the nurine i munogl obulin repertoire (Fishwild et al., 1996, Nat
Bi ot echnol ., 14, 845-851) are used to generate antibodies to human lirl7. B
cells fromthese mce are inmmortalized by standard hybridonma technol ogy and
murine hybridoma cells are obtained which secrete the human 1gG /K antibody
Al NA57. Exanple 1: Ceneration of t im@oma, purification of the

anti bodi es, selection of ALN457 a:wwuction of reconbi nant human

I L-17 (hullL-17): Reconbinant bulL-17 is either produced in E. coli in
|nclu5|on bodi es and ref ol ded conve onal _techni produced i.n house
carrier fredrqusgengmice GRE’!}%FF?CF%‘ PR GLIBMGEMGE @%Tadd?r thogrige

(carrier_fr =l d

parti al lny&ﬁjﬁé%lg@p&?éé&t iﬁg}fﬁ:ﬁfﬁm Bllé’ eco%rg{‘lﬁgﬁ? %ﬁglaﬁéﬁ%d?%ar rier
free (I lgeﬂ&at&l&&uﬁaaw‘sm@mmw;mca eclisHiot fiBAnice blesmnidomlizdd iy stebldagma, bat ch
En. E- 3382182; 0.28 ng/m ; reconbi nant hutG 17, carrier free (IL-17 APP-C4
fromt réwbnm@chumm@w@dom@mhargolnwapwhmba@weEw d2F8R; 0.29
nmg/m)). Jthe r formfeatures a C-tenninal 4 am no acids extension for
rapid pﬁuﬁﬁdgﬁﬁéﬁﬂ romculture supernatants by i munoaffinity

chromat ography. In this case cul ture supernatants are |oaded on a colum
of appropriate size of a specific imobilized anti-tag antibody coupled to
CNBr a@?ﬂm& séismrﬂ@ge of thedtybaidgmas pusifiestionef the Mtqmlsqsﬂsqe@npmf ng the
manuf act 55 3““9‘%! uctions (Pharmacia). After base-line washing with PBS,
bound hulT: 1 luted with 100 nM glycine, pH 2.7 and imredi ately

neut r al iPreductivh bf @kdrabiesht Watbk K00 fhilg 7)0 Recdmbihaht holl KEy Reitkerprogaeéd in
Hermcyanl n éKLH) Hu) L-17 pr oducgggl n either K .coil ‘? HEK. EBNA i.s coupl ed

to KLH g €ominglusienbogdiesang seinlded by copveptinnal fsrhmiaues fre l&ﬁémla%gamqr. nker
Di | t
PRTN e?r(%’?ﬂ’#shﬁ@@%@%%@%&c&%ﬂﬁmﬁ% ugt R0iiey SR80 dIEREDIET CIfl 1 ure

sol uti orSystsmt #Bﬁ‘l -HgCEPopayreatetsdBul partielly Sadasyleted Bﬂﬁc)m pHEK.EBNAO t hi s
sol ution_400 | mM DS Di Sulfo re.added and the
m xt ur e qomw B‘fﬂ?égo‘c‘ﬁmﬁrsff‘ﬁquf ?g%ﬁlafﬁe%@ F‘&‘E‘ d(é%%%lﬁﬁ c?lﬂfegr vEhent
di ssol ve#, a&_r,}?d PROBHLALE g%ﬁ?é&: e 8rd Qe c@n and
filtration n'% Ee sg u?{ on’'ls t?esallll?e on%%gip’%éc?gx 5 fine
( Phar ma(ﬁ'cm) tramsfdeas I-IEK/EENﬁacélszl\Tovdrvisrﬁha)mgg ibelch Engi 3\332[&3 029mup/md)).iThat ed KLI 3
at 1.5 qgcter o(mznr dtIu%E(g -te%}:ninal £ E];.mlg‘lp)%cl Cgﬁgn%'{oe c1?::r rapld purification from culture
supernatants by immunoaffinity chromatography. In this case, culture supernatants are loaded on
a column of appropriate size of a specific immobilized anti-tag antibody coupled to CNBr
activated Sepharose 4B at a density of 10 mg/m! resin following the manufacturer’s instructions
(Pharmacia). After base-line washing with PBS, bound hulL-17 is eluted with 100 mM glycine,

pH 2.7 and immediately neutralized with diluted NaOH.

Coupling of hullL-17 to Keyhole Limpet Hemocyanin (KLH): HulL-17 produced in either E. coli
or HEK.EBNA is coupled to KILH pre-activated with an excess of the homobifunctional cross-
linker Disuccinimidy! suberate (DSS). Briefly, 20 mg lyophilized Imject® Mariculture KLH
(Pierce # 77600) are reconstituted with 2 ml H,O to give a 10 mg/m! solution containing
Phosphate Buffered Saline (PBS), pH 7.2. To this solution 400 pl of 250 mM DSS in Dimethyl
Sulfoxide (DMSO) are added and the mixture stirred for about 1 hr at room temperature (not all
the reagent dissolved and some precipitate formed). Afier a brief centrifugation and filtration
(0.45 pm) the solution is the‘n desalted on Sephadex G25 fine (Pharmacia) in PBS (flow rate 2
ml/min) yielding about 11 mg activated KLH at 1.5 mg/ml (Bradford). 1 m] of the activated KILH
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27 (1.5 ng) is mxed with 1 m of a 9 ng/m solution in water of |yophilyzed
E. colt derived hulL- 17 (batch BM E3141/98). The solution remins clear and
is incubated for 2 hrs at room tenperature. The concentration of the
resulting conplex is 1.4 ng/ ml(neasured by Bradford). 1 ml of the activated
KLH (1.5 ng) is mxed with | m of HEK. EBNA hull..-17 (about 3 ng in water ;
bat ch By Friy}82hB3) with@nBeH ol tnAni's6HMbA §1 ﬁétaaffi;a@ﬁnmdlmwbaéﬁ@dmm 2 hrs

at room tenperature. Concentration (Bradford) ) ;’3 . I muni zat i on;

The gené?.(hmhmdemjﬂﬂa@é) J&emg@nmc(%mlémc br@trogmandal e,  NJ)

Functi ol iR DB RR S HBNAE L BB B L AT “*y’ef)dé%%%@@&a%m

00- TgH nﬂ%ﬁbhﬂ'ﬂé\ﬂiﬂgi SL%M“E@H@&N%%H{EKW al so
Sherie L. Morrison ture, Vol. 368 p 812-813; N Is Lo erg et

al ., 199@ter \hatoh Bn.PxA382/83% The golutioystegmims clesr andiningihaied b2 bt mpm he schene
reportegﬁr%hbléoﬁngﬁhﬁégfowgbé@ on schedul e Day Date | mmunogen Dose

and rou I'unt za uI L-17 (BM E3141198) coupled to KLH
25 pg of each s.c. intw mxed 1:1 with hull-17 (BM B3141/98) in spots;

t ot al unme] mpus adj uvant th ant 21. 06. Hul LI 7
(BM-E3 32’&’/‘5’;&‘?‘“@%{%&%@% %"%“ ‘\gf‘“séé?ﬂ;i 1911 3{‘%/@%?@(7% Mﬁ:m )E ed

Wi B gRRASSs 0 in
Ger bu a%ﬂdi\%ﬁu&g\n th adjeuvant@ blﬁm%%%b%gﬁ 071%1 ﬂl—#ﬁ@L 17 (BM %%tiﬂﬁ 98) m xed

1: 1 wi t kepl@eply ticirdauian Sndierpartst(enoty Te tndo 221 109:TgH 17 (En E- 3382/ 83) in

Ser a colPURELTERRSEn R, A HER) 7 TafiocEOSRoER @eaioSupel Magrisshs v ¢
20' P 0fssatlanie Voli 65 12633 NPDS Il rioTA i€ 033453) ey g0 10 KLH

in spots; total 'vol une/ mouse Cserb d)uvant with adj uvant
09. 08. onnmmeqmlemaphme;ep@mbmé led. KLH 20 gg of each s.c. in two

Table 1. Immunization schedule

b—

Day Date Immunogen Dose and route of
immunization
0  07.0601 Hull-17 (BM-E3141/98) coupled to KLH 25 pg of each sc. in two
mixed 1:1 with hull-17 (BM-E3141/98) in spots; total volume/mouse
Getbu adjuvant with adjuvant 100 gl
14 21.06.01 Hull-17 (BM-E3141/98) coupled to KLH 25 pug of each s.c. in two
(1*boost) mixed 1:1 with hull-17 (EnE-3382/83) spots; total volume/mouse
coupled to KLH in Gerbu adjuvant with adjuvant 100 pl
28  05.0701 Hull-17 (BM-E3141/98) mixed 1:1 with 10 pg of each s.c. in two
(2* boost) hull-17 (En.E-3382/83) in Gerbu adjuvant spots; total volume/mouse
with adjuvaut 100 gl
35 12.07.01 Sera collected for ELISA
42  19.07.01 Hull-17 (BM-E3141/98) mixed 1:1 with 20 pg of each s.c. in two
(3 boost) hull-17 (En.E-3382/83) coupled to KLH in spots; total volume/mouse
Gerbu adjuvant with adjuvant 100 ui
63 09.08.01 Hull-17 (BM-E3141/98) coupled to KLH 20 pg of each s.c. in two
(4" boost) mixed 1:1 with huli-17 (Bn.E-3382/83) spots; fotal volume/mouse
coupled to KLH in Gerbu adjuvant with adjuvant 100 pl
91 06.09.01 Hull-17 (BM-E3141/98) mixed 1:1 with 20 pg of each s.c. in two
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(4a' boost) mxed 1:1 with hul 17 (Bn. E-3382/83) spots; total vol une/ nouse
coupled to KLH in Gerbu adjuvant with adjuvant 100 1 91 06.09. 01 Hul L-17
(BM113141/98) mixed I:1 with 20 pg of each s.c. in two 28 (5th boost)
bul L-17 (En. E-3382183) in Gerbu adjuvant spots; total volune/muse wth
adj uvant 100 Al 99 14.09.01 Sera collected for ELISA 117 02.10.01 Hul L-17

( Eu. E- 3382/ 8y plfdst) | GiTR YA & B-9382/ |iﬁG@r?3u(a§jﬁv§rt33823’p8t%) tSAUB 18 et H 10
Ag/ mouse i.p. 118 03.10.01 HulL-17 (En. E-3382/83) coupled to KLH 10 pg/ nouse

i.p. 119 04.10.01 HulL -17 (En.E-3382/83) coupled twiikediuveat ydhpluse i. p.
120 05.10.01 Lpn Sera sanples are obtained 35 an 9 fter . the start
of the i nﬁ%gﬂ)gn protocol, for neasuring |evel sd%ega%(ﬁ%¥%ﬁ?‘ﬂrlﬁl§%ti body
by enzyngri i pkeglol Munog@bENEnES$3Re/MBELI SA) . Cenermlighodde iRy br i dontas: On
day 120, nouse 27340 is killed 53%3‘%%2(8; nhal ation. Total spleen cells (I x

108) are fused with PA Hulf-HegEn 1 ooupdad tp KLH s Hyghmaprsd@o. Fused cel | s

are plated, h 7 I I nin der. | ayer of nouse
peritone c@#{ﬁ%‘b{]Ba%ﬁ’)%%@%&%?’wswﬁﬁ%gqﬁﬁ( RPMgl I @S%S%ﬁ%)ai ning 2 g/l
Sodi um Bj gar pp0abe, FWL10 (B E-38ergadoaglehas®iE 10-1 Miby@eiant hine, 1.6 x
10 M Thym dine, 4 x 10"7 M Am nopterin, 10% heat inactivated FCS and 50

W/ nl GehRanfEitPl Advsiny 14, HAT nediumis exchanged with HT mediumi. e.
HAT nmedi um wi t hout Am nopterin. Screening starts on day 10, and |lasts two
weeks. O the initial 720 wells plated, 684 wells (95% are positive for

hybr i dogeraghmiplel are SbRaNsdSEARE 99 dsw afieniht eaiied iritniel-ataestoioasl, il L- 17
reactive MAb I n ELI SA usi ngi both the E. coli and the _HEK/ EBNA derived hulL
-17. Fi fepsuring loyelspd agti-alll  anlihodx by gasymediked fmmprosgrbentaseay (BT, i -

hul L- 17 anti bodi es. Twenty-ei ght hybridomas are cloned and the renai ning
ones are frozen. dConing is done, in 4 x 96 well mcroliter plates, in HT
medi um Gederatibeefisbriioyss: QufdagiRs enowpel7Id0nekilled by CO); itHylation Aot spleen pl at ed

USROG O MEINNLIER LV S s N

Supel T 205l Lo R S bl ere A 0y 1 5
secr et e HAW inediuhl{RPIMIshod@ pontaining 2 g/l Sodinm Bicarbonate, 5 x 10°M f-Mercaptoethanol, -
10™* M Hypoxanthine, 1.6 x 10”° M Thymidine, 4 x 107 M Aminopterin, 10% heat inactivated
FCS and 50 gg/ml Gentamycin). At day 14, HAT medium is exchanged with HT medium i.e.
HAT medium without Aminopterin. Screening starts on day 10, and lasts two weeks. Of the
initial 720 wells plated, 684 wells (95%) are positive for hybridoma growth. Supematants are
collected and soreened for hulL-17 reactive MAD in ELISA using both the E. coli and the
HEK/EBNA derived hull-17. Fifty-two primary wells score positive for the preéence of anti-
hulL-17 antibodies. Twenty-eight hybridomas are cloned and the remaining ones ate frozen.
~ Cloning is done, in 4 x 96 well microtiter plates, in HT medivm and a foeder layer of mouse
| peritoneal cells. Hybridomas are plated at 0.5 cell/100 ul per well, Wells are screened
microscopically for growth, and positive ones are fed 100 pl of HT medium. The following day,
supernatants are tested for antibody production in a hull-17 specific ELISA, Upon cloning, the
majority of the cloned hybridomas retain the capacity to Isecrete anii-hull ~17 specific

Monoclonal Antibody (MAb).

Production and purification of antibody: The selected clones are transferred in serum free
medium (3 ml) into 25 cm? TC (TC: tissue culture) flasks. Hybridomas are progressively
sxpanded in serum free medium to 75 cm® TC flasks and roller flasks, All the different anti-hu-
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Monocl onal Anti body (MAb). Production and purification of antibody: The

sel ected clones are transferred in serumfree nedium (5 m) into 25 cnk2 TC
(TC. tissue culture) flasks. Hybridonas are progressively expanded in serum
free mediumto 75 cnR2 TC flasks and roller flasks. Al the different anti-hu

29 J1,17 MAb incl udi ng NVP- Al NA57- NX (340-110-28 .i.e. nouse nunber-hybri donma
nunber - (¢l Gl QUP m‘i’é%%%@m@f Tl phy.
Cul turelgfl}ge%?%gt antsgare Jus?ﬁg(ﬁ .3 "and gﬁged on a coaﬁlg%lao

appr opr icaine nsinba') afe narizﬁb@bylPﬁttﬁna phlﬁﬁmgmhﬂomaegraﬁh}oﬁ)ulh@?h@mms areAf t er
base-lin 100,ni M phosphat e buffer oynd ant di es
are el ut n{g;é’\yrﬂva&?ﬁdﬁ‘é@é“@ﬁﬂ?‘*? Qﬁﬁ t?WeAgPﬁhﬂé‘lf g’fjﬁg B is

i medi amaymag)um@f beBESiné RiakindwitR 160 misﬁdsgﬁte i SH 7B1RhM1 Sutibodies

concentration I's determ ned by ‘absorption at ran using a factor of 1.35
Absor pt iacnehiged mt(l,&w)ﬁMgutratmlpi-hZ 7,040 nad iNagl t”ghe@lutadmfractiouus_mm?edmaiyon | L- 6

d d I Lzl d | . bl,
71 or obl deresied Gty Bl el fismrs P8 soReBRocann SRR S anstighion 5050, m )
huFGF- bagi fiddda ficlot 8f 1183 Agglﬁpmi{rymym 50 Vg/ rri ). The fibroblasts are

detached from plastic using a Trypsin/EDTA solution. Fibroblasts are
distributed into 96 well mcroliter plates at a density of 1x104 ceIIs/vveII

ot o SRR LB el TR o el B B e
supp! emgbarased: Hmlan Yedrked fibfblidsts bife dudinfden BBM ﬁ@pmhfeatmmw, F@Bginaglﬂ rom 30
to 500 ng/ m ) and hybridoma supernat ants{é 115 final dilution) or pur| fied

ant i bodi(é gg/mpngidebasicd0d #a/mbland Septamycin (SOrgmby Thefibroblasts exgpsistasbadant s are

L1 Sa - Erpenefls e AT Aoy Sy oty e bR Bl R ifBRRY P Y

pl at es qsle&esca‘aauadutymf hx10f eﬂmmrmmwﬂpieﬂenfeﬂ%ﬂi 19%/RE@S, Fibedblabtdre ; bat ch
BM E3141/ 98 or En. E-3382/82) in PBS 0.02% NaN3 and i ncubated overni ght at

r oom t ertfjeved tgradheryksthe plates gvagisihyThe fee meqrping madivar tgemayed apd SelelBY t h 300

of PB I 4 tinmes
vm th PBgép%e%%v&n f&ga %ﬂgﬂ%eﬁgﬁ%ﬁmﬁ:ﬁﬁ%@ f&fﬁ %@s@%& (final
di | uti oand hyiglenatsuskayataiis (113 i) dilatich) 3PP ficlliantibodids| and added foodfieal abludhey 99:
1/200 to 1/ 12800 100 dwel l) or _culture supernatants of uﬁﬁ” domas (f| nal
di | uti oef 20l @B@mmwmqtf)ﬂtw@c@ém@e sirandRCuRANQR Rf 24 hynd PR IRt r oom
terrperatrﬁgagme(pﬂ)ﬁm&re washed 4 tinmes with PBS/ O, 05% Tween 20/ 0.02%

ELISA for detection of anti-hull-17 antibodies: ELISA microtiter plates are coated with
recombinant hull ~-17 (100 ul/well at 3 pg/ml; batch BM-E3141/98 or En.E-3382/82) in PBS
0.02% NaNj and incubated overnight at toom temperature. The following day, microtiter plates
are blocked with 300 pl of PBS/ 2% BSA/ 0.02% NaNj for 2 h at 37°C. Plates are then washed 4
times with PBS/ 0.05% Tween 20/ 0.02% NaN3, Setum dilutions of mouse 27340 (final dilution
range at day 35: 1/100 to 1/3200; final dilution range at day 99: 1/200 to 1/12800; 100 ul/well) or
culture supernatants of hybridomas (final dilution 1:3; 100 ul/well) are added. After an overnight
incubation at room temperature, plates are washed 4 times with PBS/ 0.05% Tween 20/ 0.02%
NaNj3, A biotin-conjugated mouse anti-hu-IgG, Fc fragment specific antibody is added at a final
dilution of 1/20000 (100 pl/well). Samples are left to react for 4 h at room temperature. After
washing (4 times), alkaline phosphatase-conjugated streptavidin is added at a final dilution of
1/8000 (100 nllwell). After 40 minutes at room temperature, plates are washed again 4 times and
the subsirate (p-nitrophenylphosphate in diethylamino buffer pH 9.8; 150 ul/well) is added.

Plates are read after 30 or 45 min depending on the development of the reaction in a microtiter
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NaN3. Abi oti n-conjugated nouse anti-hu-1gG Fe fragnent specific antibody is
added at a final dilution of 1/20000 (100 gl/well). Sanples are left to
react for 4 h at roomtenperature. After washing.(4 tinmes), alkaline
phosphat ase- conj ugated streptavidin is added at a final di:lution of 1/8000
(100 Izl lwel'l). After 40 minutes at roomtenperature, plates are washed

again 41.5&55[{(31@119&3 ugﬁ?ﬂt@ﬁsdfmsgndmlﬁ,rophenyl phosphate in diethylam no
buffer pH 9.8; well) is added. Plates are read after 30 or 45 mn

dependi ng on the devel opnent of the reaction in a mcrotter 30 reader

(Bi o- Raﬁéﬂislﬁpgeréétioh%}' Entﬂ;odﬁ%?gﬂcﬁcﬂ%em tﬁé—%tfyﬁé ofigt READ, @Rk anti body

|sotype reveal i ng the 1sotype of , Culture supernat ants (100
Al T natpediatants (600 4l Shalakilstion tiSgare eddeddo ﬂElWﬁﬂS 0f myigrofitet plaies coited with coat ed

e oSN e B PR S B SRl PERSESLME o
human 'gﬁveﬁ bt Watin-didin %akéﬂ'hé{i’séms anhqa%aﬁfxg@ﬁ;ﬁuaﬂalwfohqmobb)l ¢finkp OB

(final ution 1110 I nal dilutioh or anti mah K |ight
chai n ( flilwin 1d1000), g3 (Iﬂ:mgﬁlﬂ))hoarlélwﬂlkﬂ}élf(ﬁnaldﬂhuml 2ot mtpluunmmbghtAs a

veb i o seinieee] SaeSRTIPRAS BT s otperde ekl p BB )

descri bgghi téﬂ%ﬁ"ﬁnﬁ&n@ﬁ@ aBdad 3 H@t%ﬁmﬁ‘kﬁiﬂcmw&?ﬁﬁﬁﬂuﬁﬁmuﬂm ed
streptavi |n O tcl; final dilution 1/8000). After washing (4 times) the

substr atI‘bzs(npfollnwpd syevigishndespiibeddyiwashing ma@mqwfbﬂdﬂhe& phospitatisy- i s added.

= i or orueitan Bu i 0l Rt FRORD A8 bR T BRTEGhe BooeiPEn 1oy
detecti ﬁi&oﬁﬁaﬂ}ﬁhbspﬁa@ﬁﬁ)éié%laﬁﬂno Bk o0 59 Y QbidR PRl aRSredt! Mief 30bL4 Mid h an
anti-hulL - nouse MAb B206 from R& system 100 p.1/well at 4 pg/nl) in

PBS 0. ogepen&m oad@hrelqpmmb@.ﬁmptmmnmngmohm readen{BieRpdraingriBterstid0$ eitd owi ng
day, ﬁg(?tlter pl ates were bl ocked with 300 | of PBS/ 2% BSA/ 0.02% NaN3
for 2 h 187C. Plates were then washed 4 tinmes with PBS/ 0.05% Tween 20/
0. 02% NaN3, Culture supernatants of human dermal fibroblasts (final

dilution 00 1/ II) wer.e ad To establlshatltra.tlon curve huJL6
(100 tcmff’b’ Freclon pf L Ao esoRORLIS cr e Blstosggs sRed Wi amani it o

3 1) mos O ke PRI LR Mok RISl 490 ERA 4 FERE] AP P2l gﬁat“m“ed

ant i - huidenbataidviendght af fdAMASmberRu:. $iis fdlowing dayad ttestitérdiatagwere bickRéd with

141/ wel | les are left to react for 4 h at roomtenperature, After

washi ng3 %J(hu]tqf 2% 34 Q-0 NaN; for 2 hat 37°C. Plates were then washed 4 times with
PBS/ 0.05% Tween 20/ 0.02% NaNjs, Culture supernatants of uman dermal fbroblasts (final
dilution 1:3; 100 ul/well) were added. To establish a titration curve hulL-6 (100 ul/well) is
titrated from 400 pg/mi to 3.1 pg/ml in 1:2 dilution steps.- After an overnight incubation at room
temperature, plates are washed 4 times with PBS/ 0.05% Tween 20/ 0.02% NaNj. A biotin-
conjugated goat anti-hull -6 antibody (BAP206; R&D Systems) is added (25 ng/ml; 100 pliwell).
Samples are left to react for 4 h at room temperatare. After washing (4 times), alkaline
phosphatase-conjugated streptavidin is added at a final dilution of 1/8000 (100 pl/well). After 40
minutes at room temperature, plates are washed again 4 times and the substrate (p-
nitrophenylphosphate in diethylamino buffer pH 9.8; 150 pl/well) is added. Plates are read after
30 min in 2 microtiter reader (Bio-Rad) using filters of 405 and 490 nm.

Calculations: Values are reported as original O.D. values or as % inhibition calculated on the
means of duplicate values. Additional data are reported as Means + SEM. An hull-6 standard
curve was used to measure hulL-6 concentration in culture supernatants by using a cubic curve
fit.
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phosphat ase-conj ugated streptavidin is added at a final dilution of 1/8000
(100 i I/well). After 40 mnutes at roomtenperature, plates are washed
again 4 tines and the substrate (p- nitrophenyl phosphate in diethylam no
buffer pH 9.8; 150 i/well) is added. Plates are read after 30 ruin in a
mcrotiter reader (Bio-Rad) using filters of 405 and 490 um Cal cul ati ons:
Val ues are reported as original O D. values or as %inhibition cal cul ated on
the nmeans of duplicate values. Additional data are reported as Means SEM
An hul LRessltsandard curve was used to neasure hulL-6 concentration in

culture ernat ts Db ing a cubic curve fit. 31 Results Serumtiters
of m)usess’ig a?g’ﬁf“ée‘}ésgintl-hul L-17 serumtiters (nouse 27340) Serum

di | uti ofgRle @LAﬁﬁmMﬁ§yf&%ﬁﬂ%kmgg 278y Hul L-17 1:100 1:200 1:400 1:800
1: 1600 1:3200 1: 6400 1:12800 batch E. caII 1.795 1.524 1.167 0.854 0.615
0.378 0.022 10. 006 Seunodifution. 013 10. 005 0.032 35 2.180 1.875 1.577 1.313
1.031 0.728 HEKIEB 41 047 0.016 10.011 0.003 2.130 1.913
1.635 1.494 1.125 ohﬁ%e'ﬁg éﬁp :%5?$010.078 0.075 10.041 0.066 10.001
10. 070 1P49 28598 2. 029 1. 925 1.716 1.524 1.259 0.970 0.706 HEKIEBNA 0. 005

0. 030 10. 12b 10£*004 1070018 1:B000361:403 002:800 1:1600 1:3200 1:.6400 1:12800
alc

1.795 1524 L1167 0.854 0615 0378

E. coli
+ 0,022 £0.006 £0.015 £0013 20005 0032

35
2180 1.875 1.577 1313 1031 0.728
HEK/EBNA
+0.041 £0.005 +£0.047 *0.016 *0.011 £0.003
£ coli 2130 1913 1635 1494 1125 0810 0559
. coli ‘
90 +0.078 0075 £0.041 +£0.066 +0.001 +£0.070 +0.021
2029 1925 1716 1524 1.259 0970 0.706
HEK/EBNA

+0.005 £0.030 %0012 +£0.004 +0.018 +0.036 =0.002
* Microtiter plates were coated with hulL-17 (3 pg/ml) from E. coli (BM-E3141/98) or
HEK/EBNA cells (En.E-3382/82),
The serum of mouse 27340 is analyzed in ELISA for the presence of anti-hull-17 antibodies on
days 35 and 99 on two different preparations of hulL-17 (Table 2). Results show that serum titers
of mouse 27340 increase about fourfold between day 35 and day 99 and that both hull-17

preparations are recognized.

Binding in ELISA of hybridoma supernatants: 684 supematants are tested in ELISA for the
presence of anti-hull~17 antibodies, using two preparations of recombinant hull -17, the former
from E coli (BM-E3141/98) the latter from HEK/EBNA cells (En.E-3382/82). Fifty-two
supernatants score positive for the presence of anti-hull-17 antibodies (Table 3). Preferential
binding to one or the other preparation of hull-17 is ohserved in a few cases. The 28 hybridomas
that are subsequently cloned are underlined.
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* Mcroliter plates were coated with hulL-17 (3 pig/nl) fromE. tali

(BM E3141/98) or HEKIEBNA cells (En.E-3382/82). The serum of nouse 27340 is
anal yzed in ELI SA for the presence of anti-hullL-17 antibodies on days 35
and 99 on two different preparations of hullL-17 (Table 2). Results show t hat
serumtiters of nmouse 27340 increase about fourfold between day 35 and day
99 and that both hull.-17 preparations are recognized. Binding in ELISA of
hybri doma supernatants: 684 supernatants are tested in ELISA for the

pr esenc &abie 3aBLISAga¢tivity of cnlfuseslipemptansi ng two preparations of reconbi nant

hul I : 17, the for £ tali (BM E3141/98) f rom HEK/ EBNA
cells (E 5 ]%:g"ft?)i/ superngip,g,g% 'écgﬁ‘?ﬁo%’%ﬁ‘ve for the .
presence o antl-EL&dl,r 17 antmﬁm'mA(Ta ?ﬂ Peetsti enti al gRhkyEBNQ to one
or the ofNwr preparation of hull -17 is{jserved in a few cases. The 28
hybri domas that &2 vglissequeH?.Ivwlues oned are und&hPi vadees 32 O-&bivelugs ELI SA
reactivity of cul er ant s HUE- bat ch* at doma
Hybr i dond K E.  cobtogied i ol E/EDNAI%Q{l%% val AT

val ues (ho) O D. ygbgres2®. D.2upd/ues6 1 ¥3935/ 1. 8309401386 127&01//11@12
.002/1.905 3 1.928/1.928 2.026/1.956 435 2.194/2.139 2.22112.169 5

386/ 1.471 2. 0991386447h39 A.09%RD42 236439 442/ 1. AABV/1D361 911442/ h470

342/ 2. 4 444 1 66 138,66 1.62 ND /2.209
7015 387 “104 L0l bIR00 23488 1304eP0 1 T bRalils™) bt B0 2, B0
329/ 1. 351 1. 3621529651496 RD131/ 2. 078420 569/ 2. 29802000 2. 3567/92.888

. 425/2.497 504 1,755/ 1,559 ND 112 0.789/0.857 1.154/ 1.208 543 2. 33212. 455
37012. 8% 116 Lgﬁ/é&ﬁesz-gﬁééﬁ_z 61 1427 1. 196 i_ﬁéﬁéﬁrzm 1.31541.324 44/ 1. 669

NOONDNENNEDN

8 B ST e L A © Y
. 347/ 2. 4B 2.355/2.363 2.425/2.497 304 1.755/1.559
112 0.789/0.857 1.154/1.208 343 2.332/2.455 2.370/2.381
116 . 1.656/1.652 ND 344 1.145/1.196 1.187/1.201
128 1.244/1.669 0.714/0.695 548 | 0.728/0.750 0.891/0.909
142 1.192/1.322 0.847/0.810 352 0.824/0.811 0.969/0.943
173 1.899/2.108 1.966/2.023 337 2.241/2.326 2.347/2.483
i82 0.948/0.903 0.874/0.866 jo4 0.628/0.675 0.808/0.820
190 2.249/2.084 2.150/2.139 566 1.092/1.668 1.239/1.152
196 1.406/1.305 1.797/1.752 577 1.018/0.928 1.226/1.206
216 1.120/1.146 1.114/1.128 397 0.781/0.821 1.117/1.121
234 1.890/1.990 ND 612 1.93511.777 2.033/1.989
277 1.674/1.640 ND 622 2.121/2.230 2.592/2.277
285 0.678/0.789 0.735/0.784 627 1.000/1.077 1.203/1.209
298 2.475/2.677 2.340/2.358 649 1.335/1.389 1.311/1.337
305 1,721/1.789 0.602/0.634 658 1.218/1.297 1.415/1.437
319 1.111/1.073 1.223/1.202 674 1.1312/1.087 1.134/1.127
328 1.738/1.762 1.869/1.835 686 1.447/1.549 1.730/1.646
343 2.478/2.702 2.302/2.448 705 1.899/1.803 1.870/1.872
373 1.200/1.194 1.212/1.233 720 2.249/2.420 2.383/2.385

*Plates are coated with recombinant hull~17 (3 ug/ml) from E. coli (BM-E3141/98) or
HEK/EBNA cells (En.E~3382/82). Supernatants are tested at the final ditution of 1.
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182 0.948/0.903 0.874/0.866 564 0.628/0.675 0.808/0.820 190 2.249/2.084
2.15012. 139 566 1.092/1.068 1.23911.152 196 1.406/1.305 1.797/1.752 577
1.018/0.928 1.226/1.206 216 1.120/1.146 1.114/1.128 597 0.781/0. 821
1.117/1.121 234 1.890/1.990 ND 612 1.935/1.777 2.033/1.989 277 1.674/1.640
ND 622 2.121/2.230 2.592/2.277 285 0.678/°0.789 0.735/0.784 627 1.000/1.077
1.203/1.209 298 2.475/2.677 2.340/2.358 649 1.335/1.389 1.311/1.337 305
1.721/1.789 0.602/0.634 658 1.218/1,297 1.415/1.437 319 1.111/1.073

1. 223/ 1 BonginELISA sheultnossupernegstsof vz hybrigmraclons Thegactivitg 50 FLIBG8sl 686

T 70/ 1 B perd bR Riondlor de S Ripfidiths ufhSeauettholly dodigddd ol
*Pl at es RalTe1 ERBNE i SHbwh if Teseh) Tionby hehlighttdid Bdd, Weke édleetadfor s@llicing

(BME3141/98) or HEK/ BBh1A cells (En, E-3382182). Supernatants are tested at
the fi nall lifet efisupmngant in gdlepbofilesfgr puiificaonandranglysis oF the suihofica: Withdheof t he
hybri doma cl.ones; The reactivity, in,ELl SA Of he super nat of...t he cl ones
of "t he. BRoRBh peibRaoseR derp Fotefod Dirgorat N o, »hPBateReh bk Rihdf 17
MAD, i S o isindritioh@PhiSdfbed HaRCAKIES, asRisdited 6 ls%ﬂgb BpdeHcinoniBldnab el ect ed for
producing 1 liter of supernatant in roller bottles for purification and

anal ysi sunfifodidse anti bodies. Wth the exception of the clones derived from
t he hybridoma No 5, which produced a hulg& is antibody, all the other

cl ones produced hul g@ x MAb, as assessed by isotype specific nonocl onal

ant i bodiTagle 4TRDISA dactiity SAHIARE biptinktén®Fordltire supernatants for hu-1L-17.

Cl one Supernatants* C one Supernatants* Cl one Supernatants* (No) O D.
val ues (e O. D. Supatngémii™No) Clope val Sigernagmgs*2  19Glone 940 Supernutants?44/ 1. 306

543-4 1.003/0.913 . 3-20 1.909/1.939 1Q6. 2 1,203/ 1. 543-16. 0. 795/ 0. 717
3-21 1.8 ?1.8128¥%6?§ai.176/é%166 55@3%”6%§%9/0.di%§ 5-1é&2?¥ﬁﬁfi.168 110- 7

1. 535/ 1. 833 557-86081.989/ 0. 92506-1 1.244/1.306 543-4 1.003/0.913
3-20 1.909/1.939 106.2 1.203/1.138 543-16 0.795/0.717
3-21 1.873/1.812 106-3 1.176/1.166 357-6  0.879/0.940
5-18 1.240/1.168 110-7 1.535/1.393 357-36 0.980/0.925
5-22 1.340/1.396 110-28 1.376/1.370 557-37 1.104/1.109
5.29 1.316/1.354 305-21 1.484/1.518 622-2 0.523/0.894
5.31 1.227/1.302 305-38 1.669/1.858 622-5 1.070/1.032
5-40 1.364/1.543 343-1 1.351/1.375 622-6 0.980/0.953
104-2 1,385/1.299 439-80 2.506/2.543 658-2 0.744/0.744
104-4 1.085/1.044 450-13 1.568/1.610 658-6 0.769/0.772
104-9 1.488/1.304 450-23 1.658/1.667 658-16 0.741/0.758
104-11 1.670/1.380 543-1 1.074/0.991 '

Microtiter plates are coated with recombinant hull-17 (3 ug/ml) from HEK/EBNA cells (En.E-
3382/82).

Neutralizing activity of culture supernatants: Culture supernatants are tested for inhibition of
hulL-6 production by human dermal fibroblasts stimulated with recombinant hnil-17. As shown
in Table 3, the majority of the culture supernatants show inhibitory activity.
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5-22 1.34011.396 110-28 1.376/1.370 557-37 1.104/1.109 5.29 1.316/1.354
305-21 1.484/1.518 622-2 0.923/0.894 5.31 1.227/1.302 305-38 1.669/1.858
622-5 1.07011.032 5-40 1.364/1.543 343-1 1.351/1.375 622-6 0.980/0. 953
104-2 1.385/1.299 439-80 2.506/2.543 658-2 0.74410.744 104-4 1.085/1.044
450- 13 1.568/1.610 658-6 0,769/0.772 104-9 1.488/1.304 450-23 1.658/1. 667
658-16 0341/0.758 104-11 1.670/1.380 543-1 1.074/0.991 Mcrotiter plates
are coated with reconbi nant huTL-17 (3 pcg/nxl) from HEK/ EBNA cells (En. E-
3382/ 82)Tablucti indsthition ofjfLaipiodietiondfiduced byindl-d i pehyrasndersal abilasieby culture
supernatants ,are tested for inhibition of hullL-6 production by hurman der nal
fi brobl F3PYYEHS,| ated with reconbi nant hul L-17. As shown in Table 5, the
majority of the cul t wigpaHPef Mo AdkiscrdR @) | nhibitory activity. 34 Table 5.

I nhibition of IL,-6 production induced by hu) L-17 in human der mal

fi brobl a&&fpge by cul t udeounigfénal Awsed ay sthudis (memibf 2L- 6pr oducti on (10) C one
Amount o ul L-17 us as stinmulu ng/ m) ( 62.5 125 2 500 3-20 86.3
75.0 33.@"’23. 2 540 gg’js 41. 4 20.325(19.0 104[\%)]?047. 7 48.5 38"2 16.3 106.1
61.6 19.8 5.7 9.8 110-28 99.8 92.5 88.6 61.3 305-38 47.2 47.1 36.6 23.7
343-1 96.8 102.4 90.5 66,4 450-23 51.7 48.5 47.5 26.6 543.4 -6.0 -12.0
-6.5 -7.3#20622-2 34.8633.2 20.3 1%.8 658-16 34.14 27.7 12.2328.8

5-40 233 414 20.3 19.0
104-11 41.7 485 22.2 163
106.1 61.6 19.8 5.7 9.8
110-28 99.8 92.5 88.6 613
305-38 472 47.1 36.6 23.7
343-1 96.8 102.4 90.5 66.4
450-23 51.7 485 475 266
5434 6.0 .12.0 6.5 7.1
622-2 34.0 232 203 18.4
658-16 34.4 27.7 12.7 18.8

Neutralizing activity of AIN45: Selection of clone 110-28 for the production of development
candidate AIN457 (preferred embodiment of the invention) is based on nentralizing activity and
affinity measurement on BIACORE 2000 of the purified antibodies (see below Example 2).

Example 2: AIN457 binds with very high affinity to recombinant human IL-17 (hulL-17);
the Ky is 122 & 22 pM (BIAcore) and neutralizes nunan IL-6 production induced by hull -
17 in human dermal fibroblast; IC50 is 2.1+0.1 nM at a concentration of 1.87aM hull-17

a} Methods

Reagents: General laboratory reagents are purchased from Merck or Sigma and are of the highest
purity grade available; the sources of specialty reagents are detailed below.

Proteins: Monoclonal antibodies are generated by immunizing MEDAREX transgenic mice with

recombinant human IL.-17, and then following the standard procedure for producing cell lines,

35



Neutralizing activity of AM5: Sel ection of clone 110-28 for the production
of devel opnent candi date ALN457 (preferred enxbpdi nent of the invention) is
based on neutralizing activity and affinity neasurenment on Bl ACORE 2000 of
the purified anti bodies (see bel ow Exanple 2). Exanple 2: AIN457 binds with
very high affinity to reconbi nant human IL-17 (hull-17); the I{Dis 122 22
PM ( Bl AG@iEyhiah theBitbibd bafil uniEbe durified BY Prbidh IACSEphAdsC@tloRMo 17 in
human der nal hlfei broblast; 1C50 is 2.10.1 ﬁ{/I at a corlllcent ration gl;éb%y 87nM

hul | - 17 [esséntially alescrined ireBxampleih A RNAST instored exastordadiiared salutiopin $haded from

Mer ck or. S f ' i r.ade; o Ny ur ces
o spectaraban SRR i P r s Blaraiiitialt BAECARIAY PRISKENARST e
are gengygHufifledid stefilebidckisouiMEDAGRERY 20 aNSNRRltRtHCRMpHdsphatehoidy] srant hunan
I L-17, and then follow ng the standard procedure for producing cell |ines,

35 fr omlahmdh Nebordonhk acgtiopgid Y45 adinsted with Pdrirsrhage. Gypnesngeens ¢ Sephar ose
h t h iall | ' ' I oAk i t d

o Stori nap i the PS8 BT % piimY v U RR) & REEL e BoeB AN g G B ARRS ot aC
. The 1 enpaivi AEPES,HHRA, HOWMBINAEI0,05% KBOBREERLI0) féx&h@Bia@bx@%ﬁ?érﬂnéitﬁ ile
stock solution of either 20 mM Na-citrate/ 40 nM phosphate buffer, pH 7, 150

™ NaCl pQEobindlY hhed 1'191?1@ odckPinhosl; H&El?ﬂn}‘ﬂ 3aR2/BY! 089 BighAse- ,
Concentrations are usua In the range of 2 ng/m and dilfuted to a final
concentration of 5 pg/m into BIA buffer (20 mM HEPBS, pH 7,4, 150 mM Nad ,

0, 05% v BIAdave erea@fypments t he Bi acore experinments. Reconbi nant human |IL-17 is
produced, i n- house;..batch.En/E 3882/ 83: . 0. 29 [m . BlLA4car asurenent s

Dt er i WAL o4 SRE SRR T AirbPueo P eae ey 01 o QU REaey | vi ty
are dongiabyio® HsbiR66e mBAsafiRAt AR IR GRICADAGHIBIBIA ford!3000qBIAGO A, cal

bi osensor Bl Acore 2000 (Bl Acore AB, Upsalla, Sweden, see Lit. HS 1,2 for

det ai | sipsatha Swedsoinee LighiSdL3 Hndeteiln). Thiviethnology alewetheilabet-fremdetermination

m croscqgpi c rate.constant or . bindin k L SSO0GI at i kff), of. a

" o nna BB ickoRdbid R oAy bl Uil o R0 BF A Bitrdlo Bibcebiol s 1
t he ant idaneheford\ésperally siited 8 ChaiterizilY (e iRbBARRAEEN IMGERIRABEriStediidldgy 1 N
many respects superior to ELI SA neasurenents (Van Regennortel, Dev I ol

( Base] ) complgmenis andiis in many respasth superior infEllS Aheasuigownis f¥er RegennpricloDeve | L- 17

ant i body. NAS7Y & 1R8] N VS, . th n rot.ocol , Al NA57
o capt SHUBBED e R PE S TRtk et Beonludetl T REBRIEAERANERS. o "o
109- 005 ATN837 4B Bérfdrmeld it cOKtSIsyIn the standard protocol, AIN457 is captured by an anti-

human Fey antibody (Jackson Immmumnochemicals; Cat.No. 109-005-098) that is previously

immobilized ento a CM-5 BIAcore sensor chip (Research grade). Covalent binding of Fey
capture antibody is done with the ‘Amine coupling kit* provided by BlAcore (BIAcore, Cat.No.
BR-1000-50). Typically, 3000 RUs of capture antibody are attached to the activated dexiran
surface with a 30pg/ml anti Fey antibody solution in 10 mM Ac buffer, pH 4.5 at a flow rate of 5
pl/min which lead to approximaiely 250 RUs of AIN457 immobilization. As a guideline, 1000
RUs correspond to a mass transfer of 1 ng/mm?. Alternatively, IL-17 (Section 3.2; Table 4), |
AIN457 antibody is coupled directly to the chip surface without capture antibody. The results are
compared to the protocol described in Table 9 (sec below).

b)Results

Binding kinetics of the IL-17/ AIN457 complex

The equilibrium dissociation constant Kp allows some judgement about the stability of
complexes, once formed in vivo. We have therefors determined kinetic constants for the binding
of human IL-17 to the immobilized AIN457 antibody, and have derived the Kp for the process
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i mmobi lized onto a CM5 Bl Acore sensor chip (Research grade). Coval ent

bi ndi ng of Fey capture antibody is done with the ~Am ne coupling kit'

provi ded by Bl Acore (BLAcore, Cat.No. BR-1000-50). Typically, 3000 RUs of
capture antibody are attached to the activated dextran , surface with a .
30g/mM anti Fcy antibody solution in 10 mM Ac buffer, pH 4.5 at ‘a flowrate i
Of S Vil et THAGY s Ry ABPERXL I oF 1ta 8BS méb&i%gofmw tion,

As a qui I'ne, 0 RUs correspond to a nass transfer of ng/ nr

Al t er natirevted to tlie I.hﬁgt(‘l@entqddmsﬁigme BEsivetuation 3. O\NWB a"dthnbgidtﬁelanuhudypﬂ ed

conpar et trienaviiPEE BB S et b BEEte SR evet el Rt by ebd © |
Bi ndi ng oiiseled gihd Qﬁf&éﬁ?ﬁec@h%&ﬁp%ﬂ?ﬁ'n%oﬁ%c ety ﬁowcmem di ssoci ati on

constant K ows sone judgenent abou e stability of conpl exes, once
fornmed [Thiswexperiment slhmzwémttha &m@mmeld&séasmmmbn@srmdha@ theoveny slow slissogiatione

bi ndi ng 7 bi e i and have derived
the. Ko® izt T anelady’cisgrolat spERBS s Es il ol i td Semniity o

dat a obga tRad WMIEBAEAR ( ﬁﬂi@fﬁ&n%{obawwﬁrsug@@fea in e BIASHoh PTHRES aﬁ&ngm r
nodel using the Bl Aeval uation 0 software. Although the antibod of

cour se, cibiaingrihe mrai@nwpmmybtm ayswagerveliee foms 2pensongraneol ko4 Dddl vi dual

ononer K01 TS R0 &) S el KR 226280t “the oxtronbl v 1 okt

associ ation as wel | as the very sI ow di ssoci at| on ki netics of the

Zonsor o RSy o irgar SRy e E bt s o USRI 1S cggest ec

in the Bl Aeval uati om&cmS 1éH [0 AMs) cgmj[q)g] NgKDTRLE I tRlILON4Seri es we obtain
average val ues from-l2-sensorgrans (4 1 0.1 x105 1/Ms; koa-- (3.8

f 0.5) x1041/s; and for KD:1223%152‘95 pl\ﬁ3qﬁaﬂﬁ e B02Edthet i c B8mdtants for the

1:1 binding of ree fiuman | L- 177 $s31Hy/P- A\r3dos/ %ﬂ nM lcon [I/M] koff
[1/s] LCD[M Exp. IL-314 2 3.31E+05 3.36E-05 1.02E-10 Run 1 4 1.28E+05

3. 78E- 05 2.95E-10 & 3. 79E+05 13852095 18@HeS 1149085113, 60E+05 3. 00E- 05
8.33E-11 16 3.52E+Q5 5. 70E- 053 defidE- 1900B-05  8.33E-11

16 3528405 5.70E-05  1.62E-10
20 3.52E4+05 4,15B-05 1.18E-10

1235406 197805 1.60B-11 Run 2
4 A11E+05  1.20B-05 2.92E-11

3.78E+05 4.54E-05 120E-10
12 346BE+05  5.13E-05  148E-10
16 3.17B+05 5.95E-05 1.88E-10
20 ' 3,34B+05 501E-05  1.50E-10
Mean 4.10E+05 3.80E-05 1.22E-10 n=12
SEM 7736404 451B06 221E-11

Mean Xy caleulated from individual entries (vertically), rather than by applying the equation KEp=k,skeq.

For the AIN457 produced in recombinant cells (KB03303A) affinity measurements are
performed for the IL-17 cytokines from man, marmoset, rhesus and cynomolgous monkey,
respectively. Bxperimental details of the Biacors measurements are the same as described above
for MAB110-28 antibody. Two independent runs testing 6 IL-17 concentrations in each run are
performed. Concenirations for human IL-17 are 2, 4, 8, 12, 16, 20 nM aund 10, 20, 30, 40, 50, 60
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20 3.52E+05 4. 15E-05 1.18E-10 2 1.23E+06 1.97E-05 1.60E-1 1 Run 2 4

4. 11E+05 1. 20E-05 2.92E-11 8 3. 78E+05 4.54E-05 1.20E-10 12 3. 46E+05
5.13E-05 1.48E-10 16 3. 17E+05 5.95E-05 1.88E-10 20 3. 34E+05 5. 01E-05

1. 50E-10 Mean 410E+05 3.80E-05 1.22E-10 n=12 SEM 7. 73E+04 4.51E-06 2. 21E-11
Mean 11D cal cul ated fromindividual entries (vertically), rather than by

appl yi ng [Wolal : NTSTET %g]ﬂe'ﬁ pant
cells (mg&g%ﬁ%@?}eﬁf}%‘*}ﬁﬁﬁggﬁiﬁgﬁﬂﬁ‘iﬁgﬁﬁﬁ per?lgi;d%eggﬁ or tﬁ%ﬁ?‘ﬂlg%b?ﬂ]

cyt oki ndb-1{7epevisselhe Kpaswskt bs SEMdsmeportedd cynonol gous nonkey, respectively.
Experimental details of the Biacore neasurenents are the sane.as descri bed
above for MAB 110-28 antibody. Two i ndependent runs testing 6 |L-17
concent maiptoNs in Uik SRhe 1 9UEER LQftsn: Wwe&, | L-17
are 2, Arfﬁb%wlz ggﬁﬂz‘agﬁm\/l aﬁ‘g"‘i'%?ﬁﬁgf 30,140, SO?E)%%é 37 nil\l}l(’)?uoé? al I ot her
speci es rhGuyphd rpnaineigousvabyleydLyl 7ato NVPAINIFHOEKBOIBO3A) neasur enent s for each
| L-17 species. The KD as well as SEMis reported. Table 4. Summary: Kinetic
constants for the 1:1 binding of rec human, marnoset, rhesus and

cynonol gous nonKey Tk 10 N VP 7 (K80330 Specres KD [MI SEM  Mean
Run 1+2 Human O. 2278:?&1-%7- 0.03 ri Mr noset 1.§'§MPM +1- 0.1 riM Rhesus
nonkey 9 n m+/-1 nM Cynonol gousMéamM +/- 0.7 nM nonkey A full set data of
the Bl Acore anal ysis for antibody KBO3303A with k., kog and KD and the
respective |IL-17 species are giv BigEt ow in tables 5 to 8.

Human 0.227 nM +/- 0.03 1M
Marmoset 1.2 M +/-0.1 oM
Rhesus monkey 9 nM -+~ 1 1M
Cynomolgous 6 nM +/- 0.7 aM
monkey

A full set data of the BlAcore analysis for antibody KB03303A with Ko, ko and Kp and the

respective IL-17 species are given below in tables 5 to 8.

Table 5. Kinetic constants for the 1:1 binding of rec humap 1X.-17 to AIN457

(KB03303A)
Conc [nM] kon[1/Ms] koff[1/s] XD[M] Exp.IL-366/
IL-365
3.37BE+05 6.43E-05 1.91E-10 Run 1
2.59E+05  7.76E-05 2.99E-10
8 2.128+05 521E-05 2.46E-10
12 2.18E+05  7.38E-05  3.38E-10
16 2.02E+05  7.15B-05  3.54E-10
20 1.92B+05  8,04E-05  4.20B-10
2 550E+05  7.01E-05  1.27E-10 Run 2
4 3.22B4+05  3.30E-05 1.02E-10
2.856+05 4.73B-05  1.66E-10

12 2.86E+H05  4.84E-05  1.69E-10
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Table 5. Kinetic constants for the 1:1 binding of rec human |IL-17 to Al N457
(KB0O3303A) Cone [nM kon [1/Ms] koff [11s] KD[M Exp. 1L-366/ 1L-365 2

. 37E+05 6.43E-05 1.91E-10 Run 1 4 2.59E+05 7. 76E-05 2.99E-10 8 2. 12E+05
.21E-05 2.46E-10 12 2.18E+05 7.38E-05 3.38E-10 16 2. 02E+05 7.15E-05
.54E-10 20 1.92E+05 8.04E-05 4. 20E-10 2 5.50E+05 7.01E-05 1.27E-10 Run 2

3. 22E+05 3. 30E- 05 ;I OZE-10 ﬂ / |:- E-T0 12 2. 86E+05

. 84E-05 1. 69E- 10 T 16 2. 612%&1@ 09 Ogg 1%JOWZO 2. 58E+05 4. 90E- 05

. 90E- 10 Mean 2. 825905 5. 82E- Q58BHK/E- aGDOEiIBZ ]SEMIO??E+O4 4. 91E- 06
.001. 11 Tabl e 6. K| netlc constants for th(e' ?Endl ng of r?e mar noset

IL-17 to Al N457 (kMBaB0o3A) CofRETD %1/% Wdt [ 1/ RkD [M Exp.

tL-366/ |L-365 89E+ E-Q E- |  20nM 1. 11E+05

8. 69E- 05 7, 82E-10 %WQ 82|§%7477El.%§5E-%%@'_8€7E-%%8&120nM 9. 92E+04 1. 16E- 04

1.17E-09 50nM 9. 81E+04 1. 19E-04 1.21E-09 | OnM 8. 83E+04 9. 98E-05 1. 13E-09

Run 2 20nM 1. 10E+05 1.28E-04 1. 17E-09
Table 6. Kinetic constants for the 1:1 binding of rec marmoset IL-17 to AIN457

Wk hA~rbPhwow

(KB03303A)
Conc [nM] kon[1/Ms] koff[l/s] KD[M] Exp.IL-366/
IL-365
10nM 8.89E+04  7.96E-05 8.95E-10 Run 1
20nM L11E+05  8.69E-05 7.82E-10
30nM 9.82E+04  1.15B-04 1.17E-09
40nM 9.92E+04  1.16E-04 1.17E-09
50nM 9.81E+04 1.19E-04 1.21E-09
10nM 8.83E+04  9.98E-05 1.13E;09 Run 2
20nM 1.10E+05  1.28E04 1.17E-09
30nM 9.70B+04  1.52E-04 1.57B-09
40nM 0.66E+04  1.31E-04 1.36E-09
50nM 0.52E+04  1.59BE-04 1.67E-09
Mean 9.83E+04 1.19E-04 1.21E-09 =10
SEM 2.36B+03  B.09E-06 +0.1
Table 7, Kinetic constants for the 1:1 binding of rec rhesns monkey
IL-17 to AIN457 (KB03303A)
Conc [nM] kon[1/Ms] koff[l/s] KD[M] Exp.IL-366/
1L-365
10 1.70E+05  3.89E-04 2.28E-09 Run 1
20 6.73E+04  4.94E-04  7.34E-09
30 5.86E+04  3.54E-04 6.04E-09
40 3276404  4.05B-04 1.24E-08
50 405E+04  4.55E-04 1.12E-08
60 3.50E+04 4.60E-04 1.31E-08
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30nM 9. 70E+04 1. 52E-04 1.57E-09 40nM 9. 66E+04 1. 31E-04 1. 36E-09 50nM

9. 52E+04 1.59E-04 1.67E-09 Mean 9. 83E+04 1.19E-04 1.21E-09 n7-10 SEM
2,36E+03 8.09E-06 f0.1 Table 7. Kinetic constants for the 1:1 binding of rep
rhesus nonkey |1L-17 to AIN457 (1003303A) Cone [nM icon [I/M] koff [1/s]
ICD[M Exp. IL-366/ M365 10 1.70E+05 3.89E-04 2.28E-09 Run 1 20

. 73E+04 4.94E-04 T 545009 30 5?4@1910443:5 b 04794880 09 IR3927E+04
.05E-04 1.24E-08 50 4.05E+04 4.558-0 . 12E-08 60 3. 50E+04 4. 60E- 04
.31E-08 39 10 5. 47E+Q@8 3. 85E-.GRE+D404E2.DE-Bn 3.93B@%. 62E+04 2. 74E- 04

5. 93E-09 30 4.30E+04 3_51E- 04 - 09 76E+Q4 3. 66E-04 9. 74E-09 50
3. 60E+04 4. 32E-04 1. 20%-808 6d§@]‘??1*5é+043-§&zi‘t- og-lgﬁé%e 08 Mean 5. 47E+04

3.99E-04 8. 96E-09 n7--143 SEMslv@8B404 dedi2hs 0599485 10 Tabl e & Kinetic
constants for the 1:1 binding of ree cvnonol eous nonkey |1L-17 to Al N457

(1CB03303A) Cone [nM B6n [ 1/ \GG0BdSRf [4.328-0KD [NPE®Sp. 11,366/ |L-365 5nM
3.27E+05 3.60E-04 1.10E,09 Rup |- LOOM,1 79E+05 4 02E-04 2.24E- 09

R h~O

Mean 547E+04 3.99E-04 8.26E-09 n=12
SEM 1.09E+04  1.72E-05 9.70E-10
Table 8. Kinetie constants for the 1:1 binding of rec cynomolgons monkey IL-17 to
AIN457 (KB03303A)
Conc [nM] kon[1/Ms] koff[1/s] KD[M] Exp.L-366/
0.-365
5nM 3.27E+05  3.60E-04 1.10E-09 Run 1

10nM 1.79B+05  4.02E-04  2.24E-09

150M 1.03E+05  5.67E-04 5.50B-09

20nM 1.L10B+05  5.23B-04 4.75E-09

25nM 9.23E+04  5.78B-04  6.26E-09

30nM 9.05E+04  7.14B-04  7.89E-09

5nM 7.188+04  5.088-04  7.08E-09 Run 2

10nM 9,70E+04  6.69E-04  6.90E-09

15nM 1.03E+05  7.66E-04 7.41B-09

20nM 1.02E+05  7.32B-04 7.17E-09

25nM 1.02E+05  7.47E-04 7.34E-09

30nM 1.00B+05  8.34E-04 8.32B-09
Mean 1236+05 617E-04  6.00E-09 =10
SEM 1.99E+04  4.34E-05 6.52E-10

Subsequently inhibitory activity of purified AIN457 (Batch En/E-10333/53; 0.54 mg/ml) on
hull-17 is evaluated. ICs, values are shown in Table 6. In these experiments, hull~17R/Fc and a

mouse anti-hull-17 MAD are included as positive controls and Simulect as negative control.
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15uM 1. 03E+05 5. 67E-04 5.50E-09 2OnM 1. 10E+05 513E-04 4. 75E-09 25nM
9. 23E+04 5. 78E-04 6. 26E-09 30nM 9. 05E+04 7. 14E-04 7. 89E-09 5nM 7. 18E+04
5.08E-04 7.08E-09 Run 2 1 OnM 9. 70E+04 6. 69E-04 6. 90E-09 15nM 1. 03E+05
7.66E-04 7.41E-09 20nM 1.02E+05 7.32E-04 7.17E-09 25nM 1. 02E+05 7. 47E-04
7.34E-09 30nM 1. 00E+05 8. 34E-04 8.321-09 Mean 1.23E+05 6.17E-04 6. 00E-09
n7-10  GiMelo, MREAhzAtiondE haL B1 PR theGuphdsAftRaLl-y7 MK® BN Fimct i vity of
purified AIN457 (Batch En/E-10333/53; 0.54 ng/ mz) on hullL-17 is eval uat ed.
| C50 valkomparisen with Th-17R/Fia bhd 2 gnouse antidwiEl-d X MAD (BE&IESyShem)-- | 7R/ Fe and a
nouse anti hull-17 MAb are included as positive controls and Sinmul ect as
negative control. 40 Tabl e {mNA$gutral i zat mon7®&fFhu- I L- 1DAB 21lpe human anti
hul L-17 MAb Al N457 in conparison with IL-17R/ Fc, and a nouse anti-hull-17
MAb (R&D System). Al N457 | LIGg=REM MAB 31Gs0#4SHd SEM | dSe % BEMEM | C50 f SEM
(n=3*) (n=3) (n=3) Reconbi n&r_l__ g‘EU] L-17 2.%___;3t 0.116 nM %'= 13 t 0.305 nM
12,226 f 2.050 nM @1.87 n % ng/m) * As and SEMé €“cal cul ated from
three different and independe] ‘ ripent I ncl usi Al 7 .gbrogat es
the 11, ReGoRRHEndentibelt ot poh=OrHARM o By IActeib SRt mai 2 20ty SORMs. The
pot ency g $ 89 AP0, gto that of hull-17R/'Fe and superior to that of a
comerciall'y avail abl & nmouse anti-hull.-17 MAb. It is interesting to note
that a .t ' Rserved: W . W th
@eﬁ@%ﬁﬂg& g:e c'ﬁil}pila%dtﬂ'o%'th'rece differEht gr‘ﬁnﬁ' hx%&e%%d@kt'!ﬂ i )

I L-17R/ y and-partia sequences of heavy and
light c ?r?éo%clué@ﬁ,%ﬂ%%%br%%&lése {111% 'I]n.,-q 7-dependent secretion of hull.-6 by human dermal
fibroblasts. The potency is comparable to that of hull -17R/Fc and superior to that of a
commercially available mouse anti-hull-17 MAb, It is interesting to note that 2 more complete
inhibition is observed with AIN457 than with I.-17R/Fc.

Example 3: Purity and partial amino acid sequences of heavy and light chain
Amino acid sequencing

Amino-terminal amino acid sequences of Vi and Vg regions: The first 48 amino-acid residues of
the heavy and the light chain for two anti-IL-17A antibodies, clone 110-7 (see table 4) and 110-
28 (see table 4), are determined by Edman degradation. The amino-acid sequence is identical for
both clones. The GeneBank 1s searched by blast analysis and the most homologous DNA

Isequence found is used to design the cloning primers.

Molecular cloning of the VL and VH regions: Total RNA is prepared from 2x10” hybridoma
cells (clone 110-7, clone 110-28) with the RNeasy Midi Kit according to the vendor’s protocol
(Quiagen Hilden Germany). Total RNA is eluted in 20011 RNase-free water and stored at —80°C.
The first strand cDNA synthesis is carried out with M-MLV reverse transcriptase (Promega,
Madison, WI), oligo-dT primer, PCR nucleotide mix (dNTPs) and RNAsin inhibitor (Roche,
Mannheim). Five pug of total RNA is mixed with 1 pl oligo-dT primer tO.S pg/ul), and RNase-
free water is added to a final volume of 36 ul. The mixture is incubated at 70°C for 10 minutes
and then stored on ice. While on ice, the following reagents are added: 10pl 5x RT buffer, 2ul
dNTPs (10mM each), 2 pl RNasin and 1p] M-MLYV reverse transcriptase. The reaction is carried
out at 42°C for 1hour.
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Ami no-termnal am no acid sequences of VL and VH regions: The first 48
am no-acid residues of the heavy and the light chain for two anti-IL-17A
anti bodi es, clone 110-7 (see table 4) and 110- 28 (see table 4), are
determ ned by Ednman degradati on. The am no-acid sequence is identical for
both cl ones. The GeneBank is searched by bl ast anal ysis and the nost

honol t
ol scut AL B encE AR RN Mg fy1 2 BRI TR B ARG PO 10
hybr i dogee belewland (I‘tablam £0 add1 17for overview 1 2M] D8 PxQiatin (chntaRiverBoffdy] dNTIE

ol it od GRS {@@fﬁaph%én@v&?ép%ﬂl%@tigﬁe“e%ﬁﬁﬂg@?QnENQDhZ

synt hesb@ﬁt;or&%fége%é@%?e%stmm*d@ov15%&%&@ 534‘@{?:&96 L RbAGLardRs 3

Madi son ol 1 go- nucl eoti'de m x (dNTPs) an
i nhi bi t@eco(lﬁbﬂ‘hePCRl\mmmsmjlbclﬁiedmte ﬁlequR%T@POFE@o (Sragigene) Ithotia,IZd)

ol i go-dT and free s added.to a final vol une
of 36 go© H’@ctﬁé%fe e?ﬁ?tﬁf?f;@gwﬁ‘tea%@a? afeﬁfﬁrﬁlﬁ gtde seaeTChien st or ed

on ice. 4 t QM HRgh S8 NV A S5 SN0 F0)) fer, 2l
dNTPs (%%%\I/]}ugach 6161as %‘Rla(%i&%band 1 tfl?‘aﬁl\ﬂ M.V rzg\slgrése transcmtggs%éme

react i ofiDIND:G2), MH@MGBQB)NQZZB)E MV4ANGEEQ M INOH),RBR steadard pimersan #lwsenbl ed
usi ng 4l n@QNA tenpl ate, 21 of each prinmer at 10M each (see bel ow and

Tabl es Y@F?%F 24 for overview) 20gl of 2xQ anix (containing Buffer, dNTP's,
TAQPol ynerase) and | | of Pwo DNA pol yrrerase in a total volume of 40 | . The

PCR conditions ar t . for 35 ¢ycl 94C for 15 seconds,. 55C for 20
Geconds TP Raenfofingthe ey shtie i aﬂéﬁ‘%ﬂﬁ weimer B MEFLAEEQ R D% he
pCR4- TOTQ:’&@SQSE@IDN@Q%}%M@&N@Q {S2Q @Nb 19 /@msw(gmqatzqo’ 18eYRE plim&k ones
are picked fromeach reaction and the n @otlde seq ce. . determ ned by

Sol vi as Co¥eF s quetegtide FeHYFgCeE RerrFsPPRAifLto OFREATRD P%it}ons Hgﬁ@élef‘@EQ | D

NG 22) chddderai uida Nﬁ?-132(3.)gnalw (@Eﬂd poshian +1A)7; #%Ebo%&@ﬂdard priners
in the vector FI_E[;I\l@@enco |n t heavy chain is anplified using the

primer ﬁ%ﬁ?@%ﬂ%l%é@s ﬂmlﬂ%ﬂ otthe E3EEF PISE,  16) and MV418 (SEQ ID
NO 17)1#265 (SEQ ID NO 16). The priners cover the nucleotide sequences

correspondi to the follow ng am cid sitions, of the heav chai n:
M/416 pdst (DB ang fog the (ightchain isaspe 1f33y4§w€b&ml%§?lﬁw 417 {50 TDEL positi on
+2531+238)y#243935HM) PO NG: 195 ahd IV4105EQ D MO 200 #4225 (SEREIDRDINS). TR0 pinbrs

cover the nucleotide sequences corresponding to the following amino-acid positions of the light
chain: MV417 position -20/-14 {signal peptide}; Mi\V419 position +1/+7; #223 position
+210/+215. This approach permitted to make two independent PCR amplifications for each

immunoglobulin chain, resulting in two independently established DNA sequences.

Resulis and Discussion

The cloned PCR products coding for the heavy and light chain from two hybridomas (110-7 and
110-28, see Table 4 above) are characterized by DNA sequencing. Five and six independent
sequences are used to assemble the light and heavy chain sequences. The light chain cDNASs are
all identical and covere the entire coding sequence (amino acid position 20 to +215). The heavy
chain ¢DNAs had 2 different mistatches in one cDNA each. These are excluded from the final
sequence, which extends from the initiation codon to the end of the hinge region after the
constant domain 1 (amino acid position ~19 to +238). The sequences for both hybridomas are
identical. The cDNA obtained from hybridoma 110-28 is selected and used for all further
expression work, SEQ ID NO: 7 (cDNA of heavy chain of AIN457), SEQ ID NO: 8 (amino acid
sequence of heavy chain of ATN457), SEQ ID NO: 9 (cDNA of light chain of AIN457) and SEQ
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The cDNA encoding the light chain is anplified using the primer pairs MWA417
(SEQ ID NO 18)/#223 (SEQ ID NO 19) and M419 (SEQ I D NO 20)/#223 (SEQ ID
NO 19). The prinmers cover the nucl eotide sequences corresponding to the
foll owi ng am no-acid positions of the light chain: MWA417 position -20/-14
(signal peptide); M419 position +1/+7; #223 position +2101+215. This

appr oac Nigtch:Gehot ) j h

R nmog] B e e B AP PN the DV, s b R R e B
sequenc déeavyRhainlof A TIALY, ang m&jtbmprﬁtw'm sehpeaneel arfddie posmmamfshﬁcpmnag u”s@lrfot he

heavy a f. chain f mtvvo 110-7, an 110- bI e 4
nbove) R il iR ekl U IR A srot e et el B
SeqUeNCgseeadich MmrmL@amm‘oﬁmEh v}/bﬁﬁ% AB deddesion/meik NPE903605E5the The

| ight chain cDNAs are identical and covere the entire codi ng sequence
(ami no dight ghaimi ti on 20 to +215). The heavy chain cDNAs had 2 different

m smat ches i n one eDNA each. These are excluded fromthe final sequence,
whi ch extends fromthe initiation codon to the end of the hinge region after

the comst aiinodRfidefushoé AENA G kg isWntidd] td MatpdAbusly fiRamediyences for
bot h bybridomas are identica The C obt ai ned from hybridoma 110-28 is

sel ect edidmad degradntipn of Bieputified imenunoglobnlis bsasy awblight clSBe, hbicudng that BBNA of
heavy chal oﬁ%%égﬂ(c SEQ ID NO 8 (amino acid sequence of heavy chain of
Al N457) bc é "of light chain of AIN4A57) and SEQ 42 1D NO 10
(am no aci d sequence of AIN457) show the DNA sequence coding for the |ight
and hedaplecitaNnclebtidé hHd amind-acid setjuéndersf the gkt chatrequence and the position
of the Ahi TRH®-dREdqidEe cddilg @ﬂmelvaﬁ% a&ﬁmmm%d&iﬁﬁ%asd Age The DNA
sequences have been'registered in Pl asNov accessi on nunber NPL0O03689 for
t he heawgqyﬁépwdemeaweéiquwnmzr%@mdeﬁébe@s@nﬁar the |light chain. The
am no acid sequence found by cDNA cloning is identical to that previously
obtai ned by Edman degradation of the purified i munogl obulin heavy and

|l i ght chains, indicating that the correct cDNA has been cloned. Table 10:
Nucl eoti de andvam rorrasudcRenuereerdfccichrctatghtceqaiamedde am no- aci d
sequence codi ng fior--t-he-vari.abhe-donain-i-s--bold--and..undef ké ned. The

ol i gonucl eoti de priceRtETIERheicXor bRtz RG carécicidRadredoceinder | | ned) . MWA417
ACCATGGAAACCCCAGCGGAGCT TCTCTTCCTCCTGCTACTCTGGCTCCCAGATACCACC

T M ET P A EL L P L L L L WL P DTT -

(}I

MV419 GGAGAARTTETGITCACECAGTCTCCAGRCACCOTETCTTIGTCTCCAGEEEARAGAGCC
61 ~-=m--m - Fommemm——— dmmmmmmmoe Fommommmne pmmmmmm——— I, + 120
COTCTTTARCACARCTECCT CAGASGTCCATGERACAGRARCAGRGETCCOCTTTOTCRG

G E I v L' T @ 8 P & ¢ 5 8 B 8 P @ E R & -

ACCCTCTCCTGCAGEACCAGTCAGACTETTACCAGCAGCTACTTAGCCTGITACCAGCAG
121 —e--eem—- L e Jommmm o R i fmmmmm e fummen—n + 180
TEGGAGAGEACHTCCCGRTCAGTCYCACAATCGTCETCEATEAAT CECGACCATERTCRTC

T L 8 C R A 5 Q 58 VvV 3 8 8 ¥ L A W ¥ o o -~

ARACCTEECCAGGCTCCCASGUTCCTCATOTATEE TECATCCAGCAGRECCACTEACATC
181 ~omwnueen Frmm e bmmmmmme e Fomm e ommmm s Fres v + 240
T TEEACCEETCCALGETCCGAGEAGTAGATACCACETAGETCETCCCERTEACCETAG

E P 8 0 A PR LI X Y 66 A 8 8 8B AT G I -

CCAGACAGETTCACTEECAGTECTCTEEGACAGACTTCACTOTCACCATCAGCAGRCTG
241 —-mmmenr- pommmmmm A — Fommm—— gmmm i Fomeemmaen + 300
GETCTGTCCAAGTOACCETCACCCAGRCCOTGT TS AACTCAGACTEOTAGTCGT L TEAL
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1 a4 eeaa- - +- S S -- S S + 60
TGGTACCTTT TTGGGGT CGCCT CGAAGAGAAGGAGGACGATGAGACCGAPGG'I' CTATGGTGG T METPAE
LLPLLLLWLPDTT Xv419
GCGAGAAATTGT GT TGACGCAGT CTCCAGGCACCCTGICTTTGTCTCCAGGGGAAAGAGCC 61
S S -+ + ----- + N + 120

CCFCFTTMCACAACF@GFCAGACISTCCGFCIEACAGAAACAGACI;FCCCCFTTCFCCIS GEI VLTAQ
SPGTLSLSPSERAS g 8 ¢ 5 06 T p F T 5L T I 8 R L -
ACCCTCT CCT GCAG2 GCCAGT CAGAGT GTTAGCAGCAGCTACTTAGCCI ' GGTACCAGCAG 121
------ -+ - med e meee oo ------4 180
TGGGAGAGGACGT W@W@M@@@@&ma TC TLSCRAS
QSVSSSY L3 WX-QQ—--- B oo s m o i o e + 360
AAACCTCCCCAGGCT WEW@&?W@%WWTC 181

------ +- e+ + S N -+ 240
TTTGGACCGGT CCGAGCH mm@M@CACGF AGBTEE GCGOE GAGCGTAG 8 PO QA P R
LLI YGASSRATGI
CCAGACAGOTTCAGT GGCAGT GGGTCTGGCGACAGACTTCACTCTCACCATCAGCAGACro 241 ---------
+ - + - - - eecchnaceERCACGACTEERGATTARACERACTG ThECTeCRccaTCTaTd T Orre
GGTCTGT CCAAGT CAGECT CACCCAGACCCTIGICTGAAGTGAGAGTGGTAGICWCTGAG 43 PDRP B G S
GSGTDS8TL T deednrddoderacTtenccrcTaar TGO TRACACCGACGTIECTAGACAGARGTAGAAG
GAGCCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGGTAGCTCACCGTGCACCTTC 301

------- +--------ghg-o-r-x ttv T x ®x Ttv-a-a-p-gtv-r-r-Fr-~+ 360
CT CGGACTTCTAAAACGT CACATAATGACAGTCGTCATACCATCGAGTGGAGCGTGGAAG E P EDF AV
TYCQQYGSSPCTEF-
GGCCAAGGGACACGACT %@@&FWMW&E@EEMU TC 361
===- ===- +- == 421- :-‘*——'---:-F~=-—=—-d--]--—-——-—-—--:-}-—:-i_—-—:-- n-—-'-—:—--w o T + 180+ 420
CCGGT TCCCT GT GCT GAGeatdaAvHckAcrba T R e excts
KRTVAAPSVEFI F
CCGCCATCTGATGAGCAGE TEAAAT GT CAAGT GCeTeT ol § GI GT GEGT GCTRGAATAAC 921
------------------------------------------------------------ 460

ABGATAGGETCTCTCCEET T TCATETCACC T ICCACCTAT TR COEGAGE T TAGCCCATTG

FYPREAEKTYO QEPWEKTYDNALOQSGBHN -

TCCCAGGAGRGTETCACABNSCAGGACAGCARGEACAGCACCTACAGCCTCAGCRECACT
B4l ————emmm- AR Fommrmnmmue OV YRR dmmmmm e + 600

ACCOTCCTCTCACAGTETCTCETCCTGTCATICCTETCATGEATATCACAGTUCTCATRG

8 o B 8 VvV T 82 ¢D & KD BT Y &8 L &8 8 T -

CTEACGCT CAGCARAICAGACTACGAGRARCACARACTCTACGCCTGCEARGTCACCCAT
GACTECEACTCETTTCETC TGATACTC I TIS TG T T TCAGATHCGRACGUTTCAGTGEETA
L4 T L. 8 K A DY E X HEKVY Y A CE YV TH -
CAGAGOCTRAGCTCGCCCATCACAARGAGCT TCARCAGGERAGAGTGTTAG

GEL wmmm—nnn g e N e Fummm 4~ 711
#223 GrCCCEERCTCGRAGCERGCAGTETITCI CENAS T TERTCCCCTCTCRCRAATC

Q 8L 8 8§ PV TEKS S FDNRGETU OC®* -="



GGCGGTAGACTACTCOTCAACTTTAGACCT TGACGGAGACAACACACGGACGACTTATTG PP SDE QL
K5GTASVVCLLNN -

TTCTATCCCAGAGAGGCCAAAGT ACAGT GGAAGGT GGATAACGCCCTCCAATCGGGTAAC 461

--------- g S ST (0

AAGATAGGGTCTCTCCGGT TTCATGTCACCT TCCACCTATTGOGGGAGGTTAGCCCATTG F Y P R E A K

V QW KTXbQ 1'5!‘ ﬁulele&u?’e ﬁr&'ammo-acld sewnce of the heavy chain
T GC%E e oman'f\ (&A% 5

AM%@@WW%@WW@WWCGF% S Q SSVTERQ
DSKDSTYSLSST -
CEGACCCT GAGCAAAGCAGACT ACGAGAAACACAAAGT CT ACGCCT GCQAAGT CACCCAT 601

---------------------------------------- S t..----+ 660 GA
CTGCGACTCGV n%g%mmagc@ﬁ%@@@@m&%&ma LTLSKADYE
KHICVYA C E, [GAGCT CCGTCACAAAGACCT T GAACAGGCGAGAGTI GTTAG
661 --------- AR CS SEACTEaA e ach A Ada A ARt AR R AT CrTCchdaBdrdien 11 #223

GTCCCGGACTCGAGCGGGCAGTGT TCTCGAAGTTGTCCCCTCTCACAATC QGLSSPVTKSFN
P. GE C 44 Table 11; Nycleqtideg and amyng-acj d, sequence of the heavy chain
The am no-aci d sequence coding for the variable domain is bold and
underlined. The oligonucleotide priners used for cloning and sequencing are
I ndl cat ed M/%J'l@s GARGTECAGT TGE T EEAGTCTEEEEEAGGCTTEATCLAGCOTEAGEEETCCCTEAGACTS

TGLIGCTATTTTAGAGGIGICCACTGT 1

ARyl Ayl S I Ry - B —gl S Sy dgfl S0/ 1 IV SN | S L L5yt~ AL gl gy < £

CrCCACETCARCCACCTCAGACCCCC IGCEAACCAGRTCRERCCCCCARGCACTCTGAG

TGGTACCT TAACCCCGACT CGACCCAAAAGGAACAACGATAAAATCTTCCACAGGITGACA T ME L G L S
WV FLVAI :

GAGGT GCAGT TGGTGGA

N
CTCCACGT CAACCACCT %%%%%%W GAG RVQLVESY
OOGLVQPG% ___________________________________________________ g,,;r <60

ARGACACATCCRAGACCTAACTEEARATCATTGATARCCTACT TEACCCAGGCGGTCCEA

8 ¢ 2 A 8 @ F T F 8 N ¥ W HUNWYVYROQOAL -

CCAGRRARAGUEECTGEACTGERTGECCHCCATAAACCARGATCGARCTEAGAAATACTAT
181 ~awrmmmee- o o Frwammm——— dmm—mme- - fomemsan + 240
GETCOCTTTCCCEACCTCACCCACCEECERTATTTGRTTCTACCT TCACTCTTTATGATR -

P @G K 6 b ¥ W v A A I N o D G 8 B XK ¥ ¥ -

GIEEECTCIGTGAAGGGCCEATTCACCATCTCCAGAGACARCGCCARGARCTCACTETAT

CACCUGAGACACTTCCCEGCTAAGTEGTAGAGRTCTCTGTTECEET TCTTGAGTEACATA.

vy 84 8 vV FR & B F % ¥ & R DN AMX NI L ¥ -

MV432 CIGCAARTGRACACCCTEACACTOGACGGACACCECTGTSTATTACTETUTEAGGRACTAT
GACGTTTACTTETCEEACT CTCAGCTCCTETACCEACACATARTGACACACTCCCTEATA

L §g M N 82 B R Y B DT A ¥ Y ¥ C V¥V R DY -

CACGATATTTTEGACCEAT TATTACATCCACTAT TEETACTTCOATOTCTRERECCATEAC
36l mmwmm———- e mnmemn Frmmm— - hocmmannnn drmmm - R + 420
ATGCIATAAAACTGGCTAATAAT G TACOTEATARCCATEAAGCTRGAGACCCCAGCACCE

¥ D I m T D ¥ ¥ I H Y W ¥ F Db L W o RGE -
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TCCTGIGCAGCC=GGATTCAC=r ZAGTAACT ATTGGATGAACT GGGICCGCCAGECT 121

--------- R ceet e e ee - ----- -+ | ac

AGGACACGT CGGAGACCTAAGT GGAAATCATTGATAACCT ACTTGACCCAGECGGTCCGA 9 CA A9 0 P
TPONYWMNWVRQA -

CCAGGGAAAGGGECT GGAGT GGGT GGCCGCCATAAACCAAGAT GGAAGT GAGAAATACT AT lal

--------- Ry P 2 10|
GGTCCCTTTCCCHAGET GACTEAGCOBEEETATTIREITCTASCTHCACTCTRTAIGATA. P GK GL E W
VAAI N QD GB £ K-Yes¥ermmaaee o e R A + 480

GTGGGCT CTGT GAMERCEEEATEGACEATETOCAGABAEARCTHCEASTRACICAGIGTAT 241

------ Fom e e e e e e e e e e e e e et e e e e e e e e - - -------+ 300
CACCCGAGACACFTCCCC‘KI‘HMGF%-EA@A\%IC}_CI& T£3GEGT TiCTel GA\GTGA\CATA VG99 VRGP
PTI SRDNAKNY9LY MW432

CTCCAAAT GAACAGCCT GAGACT CRAGGACACGGECTCTGTATTACTGIGT GAGGGACT AT 301

--------- +- - __ - - - -TedreeraGABCAreTCiGEGECACARCECCdTeesTTaTCTeTeRRGeAcTacTTe - - + 360

GACGTTI ACTTGTCGRACTCTCAGCTCCIGIGCCGAGACATAATGACACACTCCCTGATA L QMNI9 L R
VIDTAVTY CaedBerabrierecacacocccerertaroeeGACCCeACCEACCACTTCOTEATIARE
TACGATATTTTGACCGATTATTACATCCACTATTGGTACTTCGATCTCTGEEECCGTGEC 361

--------- t-------gsWwwres e raardtecrvtryw-=-+ 420
ATGCTATAAAACTGCCTAATAATGTAGGT GATAACCATGAAGCt aGAOACCCCGECACCG Y DI L T DY
YI NYWYSDLWORO - 45 14Vv433

ASTKGPSVFPLAP- -

TCCT m@m@m@mmmm@@&@AaTC 481

......... Frmmmmm et e R T3
A&EA&BTTUCGF&EAGACCCCCGFGFCGCC&IEACCCGAC&EACCAGFTCCFGATGAAG SSK8TS8G
GT AAL GC Z \éckchardérdonercoreaseacroratrecoreascAGUeTeaTEACCGTECCCTCS

CCCGAACCGGT GACSEI GTCEIGEAACT CLLSCELOLT-GACCAGCGEEEGEIGCACAGTIE C

GeCCEACAGGATETCARGAGTCCTGAGATFAGGGAGTCOTCECACCACTEGCACGBEAGE

P A VL Q3 5 6L Y &L &8 &8 VYTV P & -

AGCAGCTTERECACCCAGACCTACATCTGCAACGTGAAT CACAAGCCCAGCARCACCAAD
M¥435 TCGTOGAACCGGTG'GGTCTGGBTGTAGACGTTGCRCTTAGTGTTCGGG’I‘CG’I“I‘GTGGTTE
2 8§ L 6T TUVYTI CNVYVY N HEKUPSNTZXK -
GTEEACARCRCGACT TEAGCCCAAATC T TETGACARAACTCACACATGOCCACCETGCCCR

#2658 CACCTETTCICTCARCTCEGGTTTAGARCACTGT TTTGACTGTEGTACGGGTEECACGRET

vV D KRVEZPIX S CDET EHETOGOC?®PPCCC?P -

TAR
781 --- 783
ATT

*
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541 --------- S AR S Fomm oo oo - o m e e oo Fom e oo o + 600
GGGCTTGGECCACT GCCACAGCACCTTGAGT CCGCGGGACTGGTCGCCGCACGTGTGGAAG P EPV T V' S
WNSGALTSGVHTF - _
CCGBCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCC 601 ---------
TRy cmme oo + 6Q0

oLy WWWW%%%@MM Qs s

AGCAGCTWWGCAACGTGAATCACAAGCCCAGCAACACCAAG 661
--------------------------- AT mmmmmma Ao e e e e e+ 720 XVA35
TCGTCGAACCCGTGGGTCTGGATGTAGACGTTGCACTTAGTGTTCGGGTCGTTGTGGTTC $9LGTQTY

C N Vlggggé?% ﬁrx%ﬂgﬂﬁ% ormation of the Com Cg\lemggf%m Regiong 50DR55)

GT GGACAA TGIGACAAAA

------- -and the—stmetarerof the anhgen—-bmdmgsﬂs of AIN457 -the Fab fragment is-generatz8) $265
CACCTGITCTCI CAACT, TTAGAACACTGI TTTGAE;I GIGTA GECACGEGT VDK P VSP
K S C DS ﬂ-@ﬁ‘g&ﬁ’.ﬂfm"wdﬁ £d by grgte FRY e 4:

Thr ee- di nensi onal structure of the Fab fragnent of the and human IL-17A
nonocl onal anti body AINA57 In order to determine the conformation of the

Conpl enmgethoﬂi’gfﬁd]‘abéralgimnw I‘Ré@]—iﬁdﬂﬁéii?(i@ﬁd@ed tyrpdptih elesvage diour e afhotehe | | _ |
I F '
and 't o SRy sgd Py waof ikriaeaneyy RETEr by Sy S SyrsmySEtEbnod.

The Fab ”.[fhé AR m%nm&heh MR entr et HERS A tH 2D Q@MM?nE-H@Pthe \mO' e

ant i body and purified prot ei n A chromat ography 1ol |l owed by size-excl usion

chr omat e afphi] NaGh smpd %KI‘CEPeGr}’ﬁ'alseam srbwn by thedechnowe of vaper ddfulsipn in hanging

rystal Sapet PRy U Rt gttt % 25 480 ¢ Pridsa B YHER ey Bt ope

19C, frepacd g@\ﬁfmﬂi With Gt béll @mehdiom3Rco8.98, b-A06MANa=MIH DEhd2 Bab They are in
space group 2121 with unit cell dinensions a=90.3A, b=106.7A, c --131.4A
and 2 " magiecules per asymmetric unit. Prior to X-ray data collection, a single crystal of AIN457 Fab is
cross-linked with glutaraldehydg using the method of Lusty (J. Appl. Cryst. (1999) 32, 106-112)
and then transferred to a solution containing 2.0M Li;SO04, 2% PEG 400, and 0.1M Na MES pH

6.5. The crystal is subsequently mounted in a cryo-loop and flash-frozen for data collection at

95K. 180 diffraction images corresponding to 1.0deg oscillation each are recorded. The
diffraction data are processed with the HKL program suite. The structure is determined to 2.5A
resolution by molecular replacement. The structure is then refined by torsion angle dynamics and

energy minimization using the program CNX.

Results: Two AIN457 Fab molecules are present in the asymmetric unit of the crystal, with the
H-CDR3 ldop of both Fab molecules involved in protein-protein contacis to the F-CDR3 loop of
symmeiry-related Fabs, The two Fab molecules show different elbow angles but have otherwise
essentially identical CDR loop conformations (see Table 12 for amino acid sequence of the CDR
loops). The H-CDRI loop adopts the expected H1:1 canonical strncture, while the conformation
of the H-CDR2 loop matches that of canonical structure H2:3A. The H-CDR3 loop of the
AIN457 antibody is exceptionally long, comprising 18 residues between Kabat positions 94 (Arg
H98) and 101 (Asp H115). It shows the typical bulged iorso structure stabilized by a salt bridge
between the Arg side-chain in position 94 (Arg H98) and the Asp carboxylate group in position
HI101 (Asp H115), and by an H-bonded interaction between the side-chain of Trp FI117 and the
main-chain carbonyl group of Phe H114, The head of the H-CDR3 loop has the structure of a

47 "



nol ecul es per asymmetric unit. Prior to X-ray data collection, a single
crystal of AINA57 Fab is cross-linked with glutaral dehyde using the nethod
of Lusty Q Appl. Cryst. (1999) 32,106-112) and then transferred to a
solution containing 2. OM L12SO4, 2% PEG 400, and 0.1M Na MES pH 6.5. The .
crystal is subsequently mounted in a cryo-loop and flash-frozen for data
col | ectl hﬁﬁ@n

osci | | at wﬁﬁgﬁe r cgépgl &%1%% aét??%ﬁﬁ at gﬁe{rﬂgb%?g%%gggﬂapﬁxth t he
HKL progk amkmg iféagure ofithe ATNAGT HFEDRS laﬂnpumsmem}ehlghmlﬁeﬁ,&n aroasiit nésidmes: by

dynan cITHER, Zﬁm’éﬁ# e o e of AR Dl o Rle e ol s

Fab nol gl @ AfiSenPécRifithe kife émmsy POREGEC] 1URbokingd mltB@1, Aty Sbormalohdlof e

H CDR3 | oop of both Fab nol ecul es involved in protein-protein contacts to
t he H CORSLACEHY od L-€DR2doens-cogkepoadtorabenical beuatwes FRE and .24 utespectivaiy

cont or i FOHES, e BEEDRY, BELCBYS 10n R houlp se-ERES Ay Bhtrye of EvmRlly s The
H CDR1 |cafdhicdSRickirs D?'le%ﬁﬁﬁfcﬁ%rbi%lelat RBP (P16 AO6H b QUBAHIIE at Khat Boditilh 90

conformation of the H CDR2 mat ches that of canonical structure

11. 2: 3A(GIhES PlasbrEréanis %Kabﬁ@osmpma'smwsbﬂwem, XoE prusyakfecatyrel of the,

t K t At 9 1 (As
i i) - AR RIS s B ERS e SRR B e e itpley G 1. 1841 °°
bridge shiptamiapfTHELYY & a8 tlié&mﬁbﬁldfals]ml]léﬁﬁdﬁflte@ﬁoﬁl%cﬁéd g thO¥) -\aietetae MHIP
carboxyl ate group in p03|t| on_ H101 (As 15), and by an H bonded.

i nt er actlingfbyessidiesp gkl 12; Bo-H4vand 5F L8%p H 17 and the nmain-chain carbonyl
gr oup of Phe H114. The head of the H CDR3 | oop has the structure of a 47

| ong, aﬁe ed beta-hairpin with a second beta-bulge at its base and a type

T betarf nat its apex. A striking feature of the ATNA57 H CDR3 loop is

its very high content in aromatic residues: 6 tyrosines, 2 tryptophanes, |

phenyl glanine.  Since all other CDR1oops contribute 1 nore tyrosi each,
the antiitggeckgmibi ning site of AlINAS7 possesses 11 tyrosines in totpl. The
conforrmations of the L-CDR1L and L-CDR2 | oops correspond to canoni cal
structLres!F and }(%b ectively. can the L-CDR3
| oop i S Shs ‘?REG res a}ﬂjﬁngﬁﬁ shows t N R'Agrﬁfg\;"ég g"?\v canonl cal
struct yre—t3—tr—wth—acrs—pra-me—atjrts—ti (Prot96)—agtutam ne at
Kabat position 90 @ﬁhlamr)ayd?fmﬂ@ thr écﬁﬁ-ﬁ&-it\/—%ﬁiﬁﬂiﬁoa tion 97 (Thr L98).
However,,—a_ very unusiyal feature of the i ATNAG7 | -CDR3 |oap is the presence
of a cyY ei-8ers esi dugasth b@hitibhe Ci s- prqlg-Ag-g st LI7) . The side-chain of
Cys L97 is at the bottomof a shallow gepression located at the VL+VH
interface and Chothial X-ray definition G-A-S-S-RAT
o L-CDR3 Kabat definition Q-Q-Y-G-5-8-P-C-T
Chothia/ X-ray definition Q-Q-Y-G-5-8-P-C-T
Heavy-chain
o H-CDR1 Kabat definition N-Y-W-M-N
Chothial X-ray deiinition G-F-T-F-S-N-Y-W-M-N
o H-CDR2 | Kabat definition Al-N-Q-D-G-8-E-K-Y-Y-V-G-3-V-K-G
Chothia/ X-ray definition A-I-N-Q-D-G-S-E-K-Y-Y
o H-CDR3 Kabat definifion . D-Y-YDul-L-T-D-Y-Y-i-H-Y-W-
Y-F-D-L
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i ned by residues Tip H112, Trp H47 and Tyr L92. Table 12: Light-chain o
L- CDRI Kabat definition RA-S-Q S V-S-SS Y-L-A Chothial! X-ray definition
RASQSV-SS S Y-L-A o0 L-CDR2 Kabat definition GA-S-S-R-A-T Chot hi a!
X-ray definition GA-S-S-R AT o L-CDR3 Kabat definition QQY-GS-S-P-CT
Chothia! X-ray definition QQY-GSS-P-C-T Heavy-chain o H CDRI Kabat

defi ni fTon N Y- WM chothial _X-tay derjnitlion GF- [-Fo- NY-WTUtt N o

H CDR2 |Kabat def i ni t { BRPihie/X-1Ry e8Mipjlien. S £ | jeed-ReBY -y TR-EV-IEh Wi af - [X-r ay
definifion AA-1-NQ P GS-E-K-Y-Y 0 H COR-Babmidefi nition
DY-Y-D{l-L-T-D-Y-Y-|-HY-W Y-F-D L 48 Chothial X-ray definition
CV-RDY-Y-DI-L T-D-Y-Y-1-HY-W Y-F-D-L-WG Table 1 : Amino acid

sequenc of. the h rvariabl e.regi ons. t he AILNAS ocl onal . anti bodi es,
baced oabiRd s M peRen s of e i e afle e bl A e el oo & Cusi
the  apphfReles Hassd i the BB AefMioh QT & deRFhied BEitd Xka b8t adidghndo! d are
part of the CDR |oops, while those shown in plain style are part of the

ant i bodypprossrf§ihkthiazmdicowodierst Mmino acihhightightediin dplgrerparbefithe CRR lobps, s
capabl e_of. i.nhi hitin he activity of | .. man |L- 17 at a concentration
of |ess“?“hlsﬂ“’é"%°W%9ia§b%%§5%%ﬁ%ﬁf?%“?§%%ﬁw¥-y is neasured on IL-6
production induced by hu-11-17 in human dernmal fibroblasts. 2. An IL-17
bi ndi ng nol ecul e conpri sing both heavy (Vu) and light chain (VL) variable
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domai ns; said |IL-17 binding nol ecul e conprises at | east one antigen binding
site conprising: a) an inmunoglobulin heavy chain variable domain (VH)

whi ch conprises in sequence hypervariable regions CDRl, CDR2 and CDR3, said
CDRI having the amino acid sequence SEQ ID NO 1, said CDR2 having the am no
acid sequence SEQID NO 2, and said CDR3 having the am no acid sequence SEQ
ID NO 3 or direct CDR equivalents thereof; and b) an imunogl obulin |ight
chain variabl e domain (VL) which conprises in sequence hypervari abl e
regions CDRI', CDR2' and CDR3', sai cCIGBEMIS having the ami no acid sequence
SEQ I D NO 4, said CDR2'- having the am no acid sequence SEQ ID NO 5, and
said CDR3'" having the am no acid sequence SEQID NO 6 or direct CDR

equi val gnts Aﬁm@%md&gmedﬂev&&cms&qumhﬁsﬁh%m mgnmaﬁah@@.vy (VH)
and light chain (VL) variable donmuins; said |L-17 binding nolecul e

conpri ses at 17 etw¢onoersratinn dfjess thamnMpysi0¥e said dnpbitasy agivit)s measured on

i nmunogl obul chai.n omai n (\Vu h conprises in seguence
hyper vari abl Eﬂlﬁ o%ceﬁ%y%ﬁ;{ Wﬁé@%%ﬁ@ 8%DRI - x havi ng t he

am no acid sequence SEQ ID NO 11, said CDR2-x having the am no acid
sequence SEQ ID NO 12, and said CDR3-x havi ng the am no and sequence ‘SEQ

| D NO 13. or dinrTkef7 lﬁmganebuﬂvmmpﬁsfngﬁu&:h@ﬁry(%ﬂchnd)ighﬁcmw@ﬁabhl in light
chain vari abl e domsu A:i(ﬂVL whi ch conprises in uenge rvariabl e

regi ons CDRI domgigzsai g mQ %ﬂ?ﬁ“seﬁ%t\}?qﬁ’b" CAES &84 sequence
SEQ ID NO 4, . I@L,HQRZ' having the am no acid 50 sequence SEQ ID NG 5, and
said CDR3'" having the am no acid sequence SEQID NO 6 or direct CDR

equi val ent s t haraadfomubogldtadin hebyyl dhaivi vadinblg dumhmc(ﬁk;}awhmhooﬁpmysumseqhmcm 1, 2

or 3vvhichisahmanatibod. n.lL-17 i in e ch conpri ses
at | east one anti E\Q‘? #@Ptﬁ (5%]%]? E{]fﬁ%‘%"cg %ﬁ’ﬂmﬂ havi ng
an am no acid Seq&lﬁd‘é‘&m&é’a%@m ROy sﬁ@ﬂﬁf@gﬁﬁgtﬂ% drhidb acﬁ@éﬁ‘ﬂénée@]ﬁ?@) I'D NO
8 starting with amno ‘acid at p05|t|on1an ing with am no

NO:2, and said CDR3 having the amino acid sequence SEQ ID NO:3 or direct

CDR equivalents thereof; and _

b) an immunoglobulin light chain variable domain (Vi) which comprises in

sequence hypervariable regions CDR1’, CDR2’ and CDR3’, said CDR1’ having

the amino acid sequence SEQ ID NO:4, said CDR2’ having the amino acid

sequence SEQ ID NO:5, and said CDR3” having the amino acid sequence SEQ ID

NO:6 or direct CDR’ equivalents thereof.

3. AnIL-17 binding molecule comprising both heavy (Vi) and light chain (Vi) variable
domains; said IL-17 binding molecule comprises at least one antigen binding site
comprising:

a) an immunoglobulin heavy chain variable domain (Vy) which comprises in sequence
hypervariable regions CDR1-x, CDR2-x and CDR3-x, said CDR1-x having the
amino acid sequence SEQ ID NO:11, said CDR2-x having the amino acid
sequence SEQ ID NO:12, and said CDR3-x having the amino acid sequence SEQ
ID NO:13 or dirsct CDR-x equivalents thereof; and

¢) animmunoglobulin light chain variable domain (V1) which comprises in
sequence hypervariable regions CDR1’, CDR2’ and CDR3’, said CDR1’ having
the amino acid sequence SEQ ID NO:4, said CDR2’ having the amino acid
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acid at position 127 or a first domain as described above and a second

domai n having an am no acid sequence substantially honol ogous to that shown
in SEQID NO 10, starting wth amno acid at position | and ending with
amno acid at position 109. 6. A DNA construct encoding an |IL-17 binding

nmol ecul e according to any of clains 1 to 5. 7. A DNA construct conprising a
DNA ol ecul e whi Cpguiénce\$FES BTN, bivd SQIODRY Oisridgthe GintrdekidPeiRidnbt MED 1B or a
direct DNAH equi val’ent thereof ;or SEQ 111) NO 9 or a direct DNAL

equi val ent t her eoNO:@or direohNADES pamivalests themepk i si ng 2 DNA nol ecul es of whi ch
one is substantially honologous to SEQID NO 7 or a direct DNAn equival ent
thereof and the other substantially honologous to SEQID NO 9 or a direct
DNAL equi val erte it.hgmpfing Bolebiile BooB _thﬁ’ri%ﬂ@ﬁ&&!i&ti&@hﬁ@ﬂihﬂ%w a
prokaryotic or eukaryotic cell |ine ich conprises at |east one

construct according to clains 6, 7 or S. 10. A process for the product of an

| L- 17 bindi lL.ecul @ which i (i Lt uring-an. i sm which i
{ranst orned Pk i ading BolPuE SO SR Britarlt gt peR PineGledff oo ' °
recovering t Bgheka¥ifstRoR@in viigl a8 Gl dofdydthidiBe Sulstatiflly hbinolobdfls té¥8atof an

I L- 17 binding nol ecul e according to clainms 1 to 5, for the manufacture of a
medi canent . Biowipin SRR NG Sfstaghing with aging aeid ahppsiisndcandending withiamine o cl ai s

lto 5, for the n t f nedi canent . The use .of an Jl: 17

bi ndi g ol eB 8L RAERd e § G ot of AFEied bfre o SiieRontfh papingeh,
medi canment  f gihiroh@id Je@@dint® ibs@htiAly hobrologoned ikt SEowh MESEEIDNCIil0Mtdeng 13.
The use of an |L-17 binding nolecule according to clains 1 to 5, for the
treat nent of Withamagngcidhatnopidion [ 19ad erding Withampeiacidat pasiteaptPosi s and ot her
inflammatory arthritides. 14. A pharnmaceutical conposition conprising an
antibody to IL-17 according to clains 1 to 5, in conbination with a

phar mac&ut i cal byAaeaspicaéicediag an Ai-thbindhe midadilcdeccardingit® iny d2laims 1 to 5.

7. A DNA construct comprising a DNA molecule which is substantially homologous to
gither SEQ ID NO: 7 or a direct DNAy equivalent thereof jor
SEQ ID NO: 9 or a direct DNA;, equivalent thercof.

8. A DNA construct comprising 2 DNA molecules of which one is substantially
homologous to SEQ ID NO: 7 or a direct DNAy equivalent thereof and the other
substantially hbmologous to SEQ ID NO: 9 or a direct DNA[ equivalent thereof,

9. An expression vector able to replicate in a prokaryotic or eukaryotic cell line which

comprises at least one DNA construct according to claims 6, 7 or 8.
10. A process for the product of an IL-17 binding molecule which comprises (i) culturing-an
organism which is transformed with an expression vector according to claim 9 and (it)

recovering the IL-17 binding molecule from the culture.

11.  The use of an IL-17 binding molecule according to claims 1 to 5, for the manufacture of a

medicament.
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12.

13.

14.

The use of an IL- 17 binding molecule according to claims 1 to 5, for the manufacture of a
medicament. 12. The use of an IL- 17 binding molecule according to claims 1 to 5, for the

manufacture of a medicament for the treatment of an IL-17 mediated disease or disorder.

The use of an [L.-17 binding molecule according to claims 1 to 5, for the treatment of

osteoarthritis, rheumatoid arthritis osteoporosis and other inflammatory arthritides.

A pharmaceutical composition comprising an antibody to IL.-17 according to claims 1 to 5, in

combination with a pharmaceutically acceptable excipient, diluent or carrier.
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