WO 2008/ 021156PCT/ US2007/ 017679 ANTIBODIES TO | L-17A FIELD OF THE

| NVENTI ON The present invention relates generally to IL-17A specific
bi ndi ng coWpaaideiisséuch as 5anti bodi es, and uses t her edtCT/CAOE /0617679
specifically, the invention relates to chinmeric and humani zed

anti bodi es that recogni ze human IL-17A and nodul ate its activity,
particularly in inflammatory, autoimune and proliferative disorders.
BACKGROUND OF THE | NVENTI ON 10The i mune system functions to protect
i ndividuals frominfective agents, e.g., bacteria, nulti-cellular
organi snms, and viruses, as well as fromlm cancers. This system i ncl udes
several types of |ynphoid and nyeloid cells such as nonocytes,

macr ophages, dendritic cellsoggcsg, eosi nophils, T cells, B cells,
and neutrophils. These | ynphofXTIBOINES BOdLctl4s often produce
signaling proteins known as cytokines. The immune response incl udes

inflanmation, 15is., the accgmiBdropatiphaeReneel s systemcally or
in a particular |location of the body. In response to an infective
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| nf | aMEBeRatoRs alidikienad i ObeIRIRI GRLERES (see, e.g., Abbas et at
(eds.) (2000) Cellular and 20 Mol ecul ar | munol ogy, W B. Saunders
Co., Philadel phia, PA; Oppenhei mand Fel dmann (eds.) (2001) Cytokine
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17A. with antibodies or antigen binding fragments of antibodies has been proposed for the

treatment of a variety of inflammatory, immune and proliferative disorders, including



15human constant regions. Liu et a. (1987) Proc. Natl. Acad. Set. USA
84:3439-43. However, mce injected with hybrids of human vari abl e
regi ons ammormasge1idenst ant regi ons devel op a strong antperudbdods7e
response directed agai nst the human vari abl e regi on, suggesting that
the retention of the entire rodent Fv region in such chineric

anti bodies may still result in unwanted irrnnunogenicity in patients.
20lt is generally believed that conplenentarity determ ning region
(CDR) | oops of variable domains conprise the binding site of antibody
nol ecul es. Therefore, the grafting of fodent CDR | oops onto human
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different human sequences for animal light and heavy variable sequences, rendering the




the VH domain CDRs are selected from SEQ ID NGs: 14, 17 and 20. In yet
anot her enbodi nent, the Vu domain CDRs are selected from SEQ ID

NGs: 14, 16wandish9iis¢ n a furt her enbodi nent, the sequenqees/ahodroercvd-
and VH domai ns are the sequences of SEQ ID NGs: 5 and 6,

respectively. In some enbodi nents, the IL-17A bi ndi ng conpound
inhibits the activity of 20 human |L-17A I n ot her

enbodi nents, the binding conpound conprises at | east one VL donmain
and at | east one Vij donain, or binding fragnments of these domains,
wherein the 14. domain conprises one, two or three CDRs having a
sequence selected from SEQ I D NGs: 26-28, and the VH domai n conpri ses
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Ih yet other enbodi nents, the binding conpound conprises at |east one
VL domai n and at | east one VH donmin, or binding fragments of these
dom@i ns, wherein the VL dormain conprises one, two or three CDRs
havi ng a sequence selected from SEQ )D NGs: 34-36, and the VH donain
conprises one, two or three CDRs having a sequence sel ected from SEQ
JD 5NGs: 37-39, or the VL donmain conprises one, two or three CDRs
havi ng a sequence selected from SEQ I D NGs: 56-58, and the V domain
conprises one, two or three CDRs having a sequence sel ected from SEQ
| D NOs: 59-61. I n various other enbodi nents, the present

i nvention provides a binding conpound that binds to human | L-17A that
has VL and VH domains with at |east 95% 90% 85% 80% 75% 10or 50%
sequence honol ogy with the sequences of SEQ JD NGs: 5 and 6,
respectively. In other enbodi nents the bindi ng conpound of the
present invention conprises VL and VH donmins having up to 0, 1, 2,

3, 4, 5 6, 7, 8 9, 10 or nore conservative am no acid substitutions
with reference to the sequences of SEQ JD NGs: 5 and 6, respectively_
I n anot her enbodi nent, the binding conpound of the present invention
is an antibody having a light chain and a heavy 15chain with up to O,
1Q 2, 3, 4, 5, 6, 7, 8 9, 10 or nore conservative am no acid
substitutions with reference to the mature forns of the sequences of
SEQ ID NGs: 2 and 4, respectively. I n one enbodi nent, the

bi ndi ng conmpound is an anti body or binding fragnent thereof, e.g. an
anti body fragnment selected fromthe group consisting of Fab, Fab',
Fab' - SH, scFv, F(ab')2, and a di abody. In one enbodi ment, the binding
conpound of the present invention is 20anti body hul 6C1l0 conprising a
| i ght chain having the sequence of the mature formof SEQ ID NO : 2
(residues 1-220) and a heavy chain having the sequence of the mature
formof SEQ JD NO.: 4 (residues 1-454). In another enbodi nent, the

bi ndi ng conpound is the anti body produced fromthe expression vector
havi ng ATCC Accession No. PTA-7675 (hul 6C10 in plasnmi d pAl L17AVi,
deposi ted June 28, 2006). 25In one enbodi nent, the binding conmpound
of the present invention conprises a heavy chaln constant region, for
exanpl e a human constant region, such as yl, y2, y3, or y4 human




bi ndi ng fragnment thereof) that binds to human IL-17A. In one
enbodi ment, the isolated nucleic acid encodes a binding conpound

conpri si ng,vatzodsmaﬁss one antibody |ight chain variable pMwus2007/017679
2008/ 021156PCT/ US2007/ 017679 6 (VL) donmain and at |east one anti body

heavy chain variable (Vu) domain, or binding fragnents of these
domai ns, wherein the VT, donmain corrpri ses at |east a specified nunber
of conplenentarity determ ning regions (CDRs) having a seqguence
selected from SEQ I D NGs: 11-13, and the VH domain conprises at | east
at | east a specified nunber of CDRs hati ng 5a sequence selected from
SEQ I D NGs: 14-20, wherein the specified nunber is one, two or three.
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the Vu domain comprises one, two or three CDRs having a sequence selected from SEQ ID
NOs: 51-53.



stinmulation is effected at a concentration of 1000 pM (1 nM, such as
| L-17A-stinul ated production of 1-6 from normal human der mal

fibrobl astyyo 2fm@fesks n fi brobl asts, or 10synovi ocytes. TheayddyERi1eoN
al so relates to binding conmpounds that have an | C50 of 1000, 500,
200, 100, 50 pMor less when neasured in a biological activity assay
where the IL-17A stinmulation is effected at a concentration of 100
pM such as the Ba/F3-hlL-17Rc-nGCSFR. proliferation assay. In
general, the invention relates to binding conpounds that are able to
inhibit the activity of human IL-17A i# biol ogi cal assays at
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DNA, encoding a binding compound of the present invention, for example an antibody (or
binding fragment thereof) that binds to human I1-17A. In one embodiment, the isolated

nucleic acid encodes a binding compound comprising at least one antibody light chain variable



25Pub. 91-3242, 5th Ed., referred to herein as "Kabat etal. (1991)"
Figure 1B shows alignnents of the heavy chain variabl e domai ns of
several amwod-2besensé L- 17A anti bodi es accordi ng to the preas@borolrs7o
invention. Rat 16C10 VH = SEQ ID NO 8; hum 16Cl10 VH= SEQ I D NG 6;
rat 4C3 VH = SEQID NO 8; hum4C3 Va = SEQ ID NO 6; rat 23E12 VH =
SEQ I D NO 47; rat 30Cl0 VH= SEQ I D NO 25; hum 30C10 VH = SEQ ID 30
NO 23; rat 12E6 VH = SEQ ID NO 33; rat I1D1I0 VH = SEQ I D NO 55.
CDRs are indicated (and are provided af Table 4). Nunbering is
according to Kabat et al. (1991). WO 2008/021156PCT/ U82007/017679 9
Figure 2A shows the am no acid sequence of the light chain of
humanl C10 co r
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pr esentenbsdiaents e F%S’FP"‘E%‘}“‘HW% 9@5&?@@%@9&6 seopensged SEQI ﬁ%féwt hat

2088 01 edqiierRl ofSEQ W NOA. BSHil Jet &othé@ﬁh%dhﬁéﬂtaﬂieqisomuc&éla% is an
i sotype control antibody. Scoringis: = _m_ni nal

ml d; yom%a%maﬁ@ueacwfs%%ﬂw 162 and *hﬂi Sgawca%%%ﬁtl&mﬁéﬂn some

neut r ophiitodifedt A el eltd RhbdcoiePEdth b RRE ctam &ﬁ%ﬂeﬂ%lhdnﬂoﬂh%ﬁhgie

t hat had peen, reat e intranasally with hunmap 1L-17A, .as a function
of the %'@Efeﬁﬁce% %w oSher pHbPdiRe e Hg a0 Hepvoh SRS e BRRarieony

t he 3r a§0/Yr nhdi¥ 8&a amnﬁcl@i&amdkﬁ&a&l 1e54C3) and anhl sotype ngt gol

Solid trian represent contro ex eri tent thout any a

At 1 L 1 7 A G RO RenEn A IBPH Ve A ST oo traisine

ar ‘e unshé iolaaddathcbdnididd of the mvcntmrFvai&f@a i imbleivsacid i?-lm@l:mblyl liked to
encodi n

o b o R Ak AR Aokl AR B S IR e it e
sequencecinc doemregn hedithesdythe ehpiessiat véutordnas m{aﬂbcesﬂzbn N&OIETA-'?STG
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25 In another embodiment, the invention relates to a host cell comprising an expression

vector of the present invention. The invention further relates to methods of producing a
binding compound of the present invention comprising culturing a host cell harboring an
expression vector encoding the binding compound in culture medium, and isolating the binding
compound from the host cell or culture medium.

30 The invention also relates to binding compounds, such as antibodies or binding
fragments thereof, that bind to the same epitope on human IL-17A as antibodies 16C10, 4C3,
30C10, 12E6, 23E12 or 1D10; for exarnple, antibodies that are able to cross-block binding of



WD 2008/ 021156PCT/ 1182007/ 017679 10 So that the invention may
be nore readily understood, certain technical and scientific terns
are speci fwoabdsyz2def i ned bel ow.. Unl ess specifically defdig@desro17679
el sewhere in this docunent, all other technical and scientific terns
used herein have the neani ng commonly understood by one of ordinary
skill in the art to which this invention bel ongs. 5As used herein,
including t he appended clains, the singular forns of words such as
"a," "an," and "the," include their correspondi ng pIuraI ref erences
unless the context clearly di ctates otherw se_ "Activation,"”
"stinmulation,"” and "treatnent," as it applles tocells or to
receptors, may have the sane neanin ., activation, .stinmulation,
or treanyiefihessfaniibedips offhe prsetinye ?*Przi‘ntlmq‘@%\thﬁt bipg & thagpicReed

ot her Wdéﬁn aﬁnseeifa%édws R biGlundab 10 1 j IeREpmsses nat ur al
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mut ei ns, andbsiwentign als Aty high pifEdy fpEan Al Adundies compopndsy sich ag,
enconp %ﬁt‘i@octh%lblindmé foHh&s tHRrdbs,; suble B Blﬂ@ing‘cﬁﬁbbﬁﬁs%at%ﬁdﬁvﬁm 85uiFBGum

peptide mnetics of antibodies. "Activation” can refer
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or envipQRaRRtish aite tastSlobindiRe $HRARSEds it Bave lﬂfterﬁ basib caitabﬁﬁibbe such as an
organ, _or or %ar” S enco asses a Change in b| Ongﬁm ca

physi o Gei AEAPOBAIZ0 K00, 300pM wannaaeasiieiina Piaies Pﬁ“"‘%@%" where g 174
m gr ?t Itsaﬂuﬂutfrof dﬂ:cn?cf?coﬁ}[dcﬂt tﬁﬁbﬁ&ln\;\tﬁﬁﬂ@@f thomrpm (1 ai®, 9th geﬂ:ezemgﬁeﬁﬁm
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act i vapresiictior pith-¢ fioghnorgal hymmag g@?ﬂ*‘? ﬁgp%%gtshfogﬁfcg}ﬁ H¥8ni sns
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or refer. to t i ndi ng of the and or.to.a tor,
to cat &0t 190 28 pM9y lgss %entrﬁgasggq%l "ﬁSglg"'t‘li \& %gsﬁ%ﬁgerg%erlé’éﬁ n or
cel |l sisginrfldtidg.is ehféo‘teetae RicoAtdneationbf DIl pviahichas tHe(BﬂBB-lh@@MRc—mGCSFR
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appl i es uman, experimental subj ect tissue
or gan, It)ranbihet ogbaskinest, theinding sompeuddunisde fumpn gn“lgﬁo‘ﬁ@h%ﬁimty (Ka)
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cont actsubjects masYAE fflaaaiony or awjeimpume disordesfugh fs Brengalo sy
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"Adm ni stration” and treatrrent al so ans. in fvitro.,and ex viv

t r eat medisepse.@ygic ikgpsis yEppic frergdsrEdy afH’i%FﬁH%%taFE"th“ﬁﬂ PRearditis or
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veterinary, or, research subject efers to therapeuti

br 89y | Hetd adagionst BomReuiy e e e STRpRSTRE S V- BRSO GPY heents
In one embodiment, the subject has been diagnosed with an I.-1 ‘7A-mechated disease. In
another embodiment, the subject has been diagnosed with theumatoid arthritis. In yet another

embodiment, the subject has been diagnosed with multiple sclerosis.



20anmount of a therapeutic agent that is effective to alleviate any
particul ar di sease synptom (also referred to as the "therapeutically
ef f ecti ve wouesio2)iseéay vary according to factors such astfgodhsrase
state, age, and weight of the patient, and the ability of the drug to
elicit a desired response in the patient. Wether a di sease synptom
has been all eviated can be assessed by any clinical neasurenent
typically used by physicians or other skilled healthcare providers to
25assess the severity or progression status of that synptom Wile an
enbodi mrent of the present invention (e”g., a treatnent method or
article of manufacture) may not be effective in alleviating the

target disease tom(s) in ever atient, it should alleviate, the
target dis egg‘e@ @é%&ﬂ&rﬁ@%mﬂ '§° ﬁ‘é{lﬁgﬁ proxidey methods pf Beatmer pepwrisge
pat i entasinAsisaaic] of I herapyitically sffedive hindaht dfeank Hwan IN-17AGRbbAE&Ch

as the Student's t-test,.the chi2-test, the U-test according to Mann
and 30VITEHE FooPAR RERTREPGR Fhone 8 PO(w@a%%y{apeutic agents. Irone

J ?nc khesitdiaepshe ﬂh&ﬁ&&rap@ﬂicta{cgent\ﬂ gﬁ O Rmhes I1.-23 antibody!:&icllii?]d&ﬁg faghent
o] u | Lz-17A protein are referr. to _herein, I used. herein
P heS't oo JhaRRoR Giedtmyd Beghic A bodhor astiopnis Aapnisiered
'r'] hum L-teTde) canefeentlyovitiy er afiéthe aftbhishat I1.-27A eSbslyes R4mksd)nohe

uman 11-,17. r.of ei n. ac si on_n rs. .. . .
D008 10 R ReR SRSl RS EH8 4P R HEPE o s e sdminitsase rogstherfar abimiteg
occur r itinge haningtihe scwetn ghoelof an adverenmridreland event, aftdswhich drehitdent withtzhe-
term"rhl L-17A: reter.s to a reconbi nant.der). Lve.of native h n
| T A T i o E e PSR SERRB AL 80 s S uay i hontod Tiner
N- t@r m emimdohernthdheratesrendre pthen hgevd tompritesnmanntagedistAof TLHIBSTL-6 or TGF-P,
nomencl ' for hence Jdn referri t @ Svari ous.
forme. dit PleinRaf SREIEE o+ nE TS BT of el ape s
used her ei n,Thehlevendiomalselrfi@eh & ¢tomoritione ied Sortmmlaiousof tha bimding@impoands
human | L[ ' ' nded. I n
o et el bibindlh, BBl D s A coRFRl 0 M BRRENERY sl dptebte
human |darrier ar didgestrand optonrdlyaing or mare inguessupred$e: af anbivinBammatoly dAgents.
pr ein accession nunbers NP_002181 and AAT22064, with an additi onal

N-term nal nethionine. 10Table 1 is a summary of the variant
N-temai ni of the IL-17A nol ecul es referenced herein. TABLE 1 Vari ant

Forms of Human |L-17A Iﬁﬁ%ﬁgbh@hcﬁ@@geﬂ??ﬁ 1*;,?3 EQ I D NO.:
hul L-17A (native) G TIPRN ... VIEHVA 40 rli ﬂ} LEG TI PRN .

VHHVA 41 Figure 1A shows alipnments of the light chain variable domains of several anti-human
IL-17A antibodies according o the present invention. Rat 16C10 V¢ = SEQ ID NO: 7; hum
20 16C10 VL= 8SEQ ID NO: 5; rat 4C3 Vi, =SEQ JID NO: 21; hum 4C3 V. = SEQ ID NO: 5; rat
(\_  23E12 V. = SEQ ID NO: 45; rat 30C10 VL = SEQ ID NO: 24; hum 30C10 V.. =SEQ ID
NO: 22; rat 12E6 V|, =SEQID NO: 32; rat 1D10 V), = SEQ ID NO: 54. CDRs are indicated
(and are provided at Table 3). Numbering is according to Kabat et al. (1991) "Sequences of
Proteins of Immunological Interest”, U, 8. Department of Health and Fluman Services, NIF
25 Pub. 91-3242, 5th Ed., referred to herein as “Kabat et al. (1991)”.

Figure 1B shows alignments of the heavy chain variable domains of several anti-human
H.~17A antibodies according to the present invention. Rat 16C10 Vy = SEQ ID NO: §; hum
16C10 Vy = SEQ ID NO: 6; rat 4C3 Vy = SEQ ID NO: §; hum 4C3 Vy=SEQ ID NO: 6; rat
23E12 Vy = SEQ ID NO: 47; rat 30C10 Vy = SEQ ID NO: 25; hurn 30C10 Vi =SEQ ID
30 NO: 23; rat 12E6 Vi = SEQ ID NO: 33; rat 1D10 Vg =8SEQ ID NO: 55. CDRs are indicated
(and are provided at Table 4). Numbering is according to Kabat et al. (1991).



FLAG hul | -17A DYFI ADDLKLG TIPRN . - . VHHVA 42 R&D 1L-17A
M VKAGQ TI PRN . .. VHHVA 43 Unl ess ot herw se noted, any |L47A used

in the expgohomwniasdescri bed herein that is 15produced p¢sigoore17679
adenoviral vectors is rhlL-17A. The term"1L-17A" refers to generally

to human | L-17A, native or reconbi nant, and non- human honol ogs of
human | L-17A. Unl ess otherw se indicated, nolar concentrations of

| L-17A are cal cul ated using the nol ecul ar wei ght of a honodi ner of
IL-17A (e.g., 30 kDa for human IL-17A), As used herein, the term
"anti body" refers to any formof anti b8dy t hat exhi b|ts t he 20desired
bi ol ogi cal acti vi ty Thus, it is used in the broadest sense and

speci ficall but. i s not 44 ted t ant L badi e

Pl Lt oy B o SuiGinsid S s of e R A el e O A
mul ti Spﬁmbédﬂ 6an0iabaddiag t¢ ﬂmgm':sabﬂ inpagiohi(theanitileqoine 67 SEQIDRSON, i.c.

her ei n, s 1 g fragrrent or "binding fragnent" of
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(Zjerl \éat ive Gf1gr&'g 28ndhiobe dliye a:ﬁinalagiﬁlsb@einﬂe kat@hdGeatly chAia € hamPardd Q- EU-
5 e ti gen . bipdi or..vayi e region one _or [

Ehed par U mtogny rBEL bR b prrsedieatiot CodmebF o oERIRNG: 4 e

speci f |xe£iﬂgescm‘-4idjeqm{mé&idim&. body. Exanpl es of anti body bi ndi ng

fragnents i u are not_limfed {0 ab.. Fa 1:02 nd JFv

fragnent o:  HBosariD sEER sl sl Bnaa sk dn prndtoey

ant i bodhe€iA shougé modhbdfrrhanhzitbﬂckythnﬁ‘s £eTrdaggenteinglude a&nﬁustraaﬁﬂ of anti-IL~
ul tis I £ oL T8 tbod fra Typic

giundi ng rianélcr?é)n tlb%gae%%v?ﬂ | ve r é Erllnsa‘ﬂ":a IPIeS %{;ﬁdfﬁm S%Eb)q&/%gﬂ{g)'

bi t@i ng act iRigtrg Mmsdntaahsmmsms‘eyevmqu@msmj mmemumbﬁmv.bﬁghxs

Prefer Il ve rgtains

500 7 ORoTsoisghiieb s B, oF huftSlay Ky SIPioR T B 5l inps s e

af fi ni tspormas chietrg) dnadraatdd) pawi bedgrﬂanhmamfsz dlwe ﬁngb:ewdedwbinaawam*ll 17A

bi ndi n e

(refer ?ie &tﬁ%ggéﬁ 9%%5%%%%\%8@%% %Frﬁa%bglg?@he Ié‘ﬁfa%? gn%%?l tha not

subst arﬁnmt(s)yo@gmnpm bi ol ogi c activity. The term "bindi ng

Ot agent By SEdxahit ARHGALEERe RO RR ] AUTERG tc’%%éﬁ@édy 4§

v ar i abl teeatraggito ﬁsorafg isObHacelyy —cmmmal Trenhiddy moldaiate; 4= wvemb

mol ecul e canfglireler frednt ok bR fRonRBP Histidaio®95 BEL function of antibody

treatment. Scoring is: 0 ==normal; 1 = minimal, 2 = mild; 3 = moderate; 4 =severe.

Figure 3D presents bone erosion (by histopathology) for paws from CIA. mice that
20 scored 2 or 3 in visual DSS, i.e. highly inflamed paws. rIgG1 is an isotype control antibody.
( Scoring is: 0 =normal; 1 =minimal, 2 = mild; 3 =moderate; 4 = severe.

Figure 4 presents %BAL neutrophil (a measure of neutrophil recrunitment to the lung) in
mice that had been treated intranasally with human IL~17A, as a function of the serum
concentration of various anti-human IL~17A antibodies of the present invention (1D10, 16C10,

25 43} and an isotype control. Solid triangles represent control experiments without any added
anti-IL-17A antibody, and the leftmost data points (open triangles) are unstimulated controls.

Figure 5A shows a nucleotide sequence (SEQ ID NO:62) encoding the light chain of
humnanized anti-IL-17A antibody 16C10.

Figure 5B shows a nucleotide sequence encoding the heavy chain of humanized anti-1f -

30 17A. antibody 16C10 (SEQ ID NQ:63).
DETAILED DESCRIPTION
L Definitions.



heavy chai n nol ecul e. An ' Pc" region contains two heavy chain
fragments conprising the d and CH2 domains of an antibody. The two
heavy chaiwohkig@ansss are held together by two or nore p@ﬁ@ggﬁd—,ge-,mg
bonds and by hydrophobic interactions of the CMdomains. 15A°
fragment” contains one light chain and a portion of one heavy cha| n
that contains the VH domain and the C H domain and al so the region
between the CHL and C H2 donmai ns, such that an interchain disulfide
bond can be formed between the two heglvqy chains of two Fab' fragnents
to forma F(ab, 2 nolecule. A "F(abl) ragnent” contains two |ight
chains and two heavy chai ns cont ai ni ng a 20porti on of the constant
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subject, cell, tissue, organ, or biological fluid, refers to contact of an exogenous

pharmaceutical, therapeutic, diagnostic agent, or composition to the animal, human, subject,



25Nat ure 352: 624-628 and Marks etal. (1991)J. Mt Biol. 222:

581-597, for exanple. See also Presta (2005)J. Allergy din.
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while the remai nder of the chain(s) is identical with or honol ogous
to correspondi ng sequences in antibodilds derived from anot her species
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30 Whitney, the Kruskal~Wallis test (H-test), Jonckheere-Terpstra-test and the Wilcoxon-test.
Four variants of human I1-17A protein are referred to herein. i) As used herein, the
terms “human IL-17A” and “native human IL-17A”(“hull~17A” and “humil.-17A”) refer to
the mature forms (i.e. residues 24-155) of human IL-17A protein accession numbers




16 W2003/086310; W20051120571; W2006/0057702. Such nodification
can be used to enhance or suppress various reactions of the immune
system wwd 200083118 € beneficial effects in diagnosis aggdnish@rap¥mo
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t 185 bi dhogitizah badingdrtwrieble rémomr{etgeome orfthoseIdRs)sifithd parentalRntbedy that
retains at least some of the binding specificity of the parental antibody. Examples of antibody

binding fragments include, but are not limited to, Fab, Fab', F(ab"),, and Fv fragments;



WD 2008/ 021156PCT/ US2007/ 017679 18 TABLE 2 Exenpl ary Conservative
Am no Acid Substitutions Oiginal residueConservative substitution

Aa (AdQ £RLys, Hs As Gn; Hs Asp (DG
(C?S(et) A?l‘gogﬁr?fo%is% Gu (B Asp. 8 dy (QAa H s (1 "}f’?ﬁd]’mgé9

ile (1)Len; Val Leu (L)Ile; Val Lys (KKMy; H's Met (MLen; Ile; Tyr
Phe (F)Tyr; Met; Leu Pro (P)Ala Ser (S)Thr Thr (T)Ser Tip (WTyr; Phe
Tyr (Y)Trp; Phe Val (V)IIe Leu 5The terns consists essentially of,"
or variations such as "consist essentially of' or "consisting
essentially of," as used throughout th& specification and cl ains,

I ndicate the |nclu5|on of any recited elenments or group of elenents
and the qu;x' onal inclusion of other elenents, of simlar or dlfferent

nat ur e ¢ipbgfies dnea@ptibefies; singlsrcuin gtibpd momwem&rsciw,yn@nw@@ewﬁe
basi c %ﬂ%&ﬁk f&ﬁﬁa%ﬁ %&faytﬁamﬁec rrﬁrpi%slup Q%%Qﬁné sgg.ﬁ&n or H&H\hﬁ% r&kins

corrp05|t|0 a_nonlimting exanpl & abinding conpound which
consi stat leask g@,(a,og it M?Aé)lp@gg aetivitihes that activity is exPressed on a molar basis,

Preferably, a binding fragment or derivative retains at least 20%, 50%, 70%, 80%, 90%, 95%

5 or 100% or more of the IL-17A binding affinity as the parental antibody, It is also intended
that an IL-17A binding fragment can include conservative amino acid substitutions (referred to
as “conservative variants” of the antibody) that do not substantially alter its biologic activity.
The term “binding compound” refers to both antibodies and binding fragments thereof.

A "Fab fragment" is comprised of one light chain and the Cyl and variable regions of

10  one heavy chain. The heavy chain of a Fab molecule cannot form a disulfide bond with another
heavy chain molecule.

An "Fc'" region contatns two heavy chain fragments comprising the Cyl and Cy2
domains of an antibody, The two heavy chain fragments are held together by two or more
disulfide bonds and by hydrophobic interactions of the CH3 domains.

15 A "Fab' fragment" contains one light chain and a portion of one heavy chain that
contains the Vi domain and the Cyl domain and also the region between the Cul and C 42
domains, such that an interchain disulfide bond can be formed between the two heavy chains of
two Fab' fragments to form a F(ab') 2 molecule.

A "F(ab"); fragment" contains two light chains and two heavy chains containing a

20 portion of the constant region between the Cyl and Cy% domains, such that an interchain

{ disulfide bond is formed between the two heavy chains. A F(ab") ; fragment thus is composed

of two Fab' fragments that are held together by a disulfide bond between the two heavy chains.
The "Fv region” comprises the variable regions from both the heavy and light chains,
but lacks the constant regions.

25 The term "single-chain Fv" or "scFv" antibody refers to antibody fragments comprising
the Vy and V. domains of an antibody, wherein these domains are present in a single
polypeptide chain. Generally, the Fv polypeptide further comprises a polypeptide linker
between the Vy and Vi, domains which enables the scFv to form the desired structure for
antigen binding. For a review of scFv, see Pluckthun (1994) THE PHARMACOLOGY OF

30 MONOCLONAL ANTIBODIES, vol. 113, Rosenburg and Moore eds. Springer-Verlag, New York,’
Pp. 269-315. See also, International Patent Application Publication No. WO 88/01649 and
U.S. Pat. Nos. 4,946, 778 and 5,260,203,



acid sequence may al so include one or nore am no acids that do not
mat erially affect the properties of the binding conpound.

"Ef fecti vewenpusnkiisenconpasses an anmount sufficient to \ARIdRLR7€r
prevent a synptom or sign of the nmedical condition. Effective anount
al so neans an anmount sufficient 15to allow or facilitate diagnosis.

An effective amount for a particular patient or veterinary WO
2008/ 021156PCT/ US2007/ 017679 19 subject nmay vary dependi ng on factors
such as the condition being treated, the overall health of the
patient, the method route and dose of Ydnini stration and the severity
of side affects (see, e.g., US. Pat No. 5,888,530 issued to Nati, et
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homologous to correspondmg sequences in antibodies derived from a particular species or

30 belonging to a particular antibody class or subclass, while the remainder of the chain(s) is
identical with. or homologous to corresponding sequences in antibodies derived from another

species or belonging to another antibody class or subclass, as well as fragments of such



other cell specifically associated with the i munol ogy, for exanple,
cyt oki ne- produci ng endothelial or epithelial cells. 5"Isolated
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10substantially interfere with experinmental or therapeutic use of the

bi ndi ng conpound as descriped herein, . . . " | sol nycl ei cid
mol ecuP&baiesnie lengRpthgy © “(5?3 @%ﬁﬁ%’@}ogﬁﬁ:%m‘?“"é@@ﬁg’ﬁtg‘fﬂqsﬁgﬁ%ﬁ and
or i gi NMrriSEHE a€. OQISRIPP N Nhiled @l SHTTAB1: $85D68s5s0Ci ated with al |

or a portion of o] ynycl.eot.ide.in which the isolated polynycl eotide
’5 Tonmd 1 0 hsaet bR &1 GiRHE SR S DR P SIRY e VPO PR P
not | i mEs@dniivodyalndlconsth@idopiaiPes@S% ®tordd insibed s edtesdithe firittand bashd be
un%erstood that "a nycleic acid i i

" l.ecul e co i sing” a parti ar
U ot Ate HhenhwEtionc SR i aup e Sraps Srebiited i aa
nucl ei enficddy ovh 86 Bk RS aeilRbinsdl (e “paenhl ireihodyll)) @ich age killeAe guibtiees
may include, in addition to e cified sequences, . cadi ng sequences
for uppitik AoBRRLTHICRs 6 oPREIESAGr HHBra SO e Er e Rap REE FERIRE
t her eotintilgrdynaijl bierledsuikely20 @fieit ah hvdrierilathneagypoatcoinia Regnanbiest thiaathe
ciont r ol expge%!si Oe{}ﬁ@fdt he coding region of the recited nucleic acid
sequené’@%”,ﬂa Py 9 {'ncl ude vector sequences. The phrase
"cantrol seqhenxestlonelfatibodios Diinaixplinciods caveslized ainglefdomaihantibodies.
expressj on of oper abl | codi,n eque i Npd: partlcul
or gani §ff eﬁ‘reMag@ﬁF 1%%@5 § teé{J t%@éggfﬁgf ‘l&'f'iy(rg‘:éé"s’’3%~I z.%%‘%e:-.‘o{)gre or bﬁ%g};‘g{a{elg Bgﬁ}
for exdwpluegl Mediads @3 k2pr Wi P40467TH WO R4IA53 051 .SpBatatNor 6,80 0Eh mdrich are
25and i bos L ingdi 1 te ' el | . -
or oot apiebY BERERRAREBY Pathicin doll AldtBidsf e Sullofinkld e hidslt] faveption
aci d i prévgesrsitgledémaikedtibadiescomprisingpivadaddémaios withomwtifiestiahs such that
re{gti %&?[g(porxgiﬁgnm% %eﬂ#ﬁlgg.i c acid sequence. For exanple, DNA for
ap e ea

resequence or secretory er is operably linked to DNA for a
pol ypept i de Asused hersive tsrtows Ediabalies” prfers te smph antiadypeagmienis yathasvd n
30t he Letd: fe a&&?&{ A&mi A i
oper abl%;ﬁ/ﬁ%‘?ln nggﬁnggtgﬁ?%gﬁffi n% seqbenceﬁ}sggﬁ af fhg%{gﬁ&%%ﬁ{&%a%@ﬁ)p“ on
of t he conepstadde o light ehain wysbiredamaia(Vig 18 thesams ropeeatids chrinRedVe or -
codi ng 889 %?’Hé{%g'af lirlder #3t RS LARNB ISR RASidLbdn@Edd tht AbE dbhARS bR e
General |y, "operably Iinked" neans that the DNA sequences being,
| i ¥k ed cHRiB, %ﬁ?@@ﬁ’@@ﬁ‘-’; foa:ff@,to A ik the semplgpentary domains of another chain and

2008/ 0%%5@@%’%1%&29%4%&193&%0%5 BreSREdr e ork BAHEH, ¢ SOBPI4OH0DT; WO
and in reading phase. However, enhanc rj do n_o‘t‘{ g%vg ‘?ﬂ% e )
cont i g¥s(id Iobynditijlipe eéélc&?ﬁp?gﬁé’djvﬂé‘ Ga9aPFioHSA 0 e 48 n For a review
restri GreffinSdré®aatitolly hetSbdrRal g e HblligNt Sid Hbdkon KY0USH dlat. Biotechnol.

ol i gonucl eqti de _adaptors or linkers are used in accordance with

convent@&ﬂ&p“lﬁg‘?;rcti ce. 5As used herein, the expressions "cell," "cell

gim, " and "A‘@.{Sblli ﬁgﬂehi,lﬂ&"teﬁﬁ emuﬁ;&dzddrmab@dmggﬁmbfommbf fa:hﬁb@iieﬁ‘thzt
esignations inclu rogeny. Thusg, the words "transfQormants" an

" (1 ans FOPBLOGLTIES SPRAATETPAR 1 PRRPYTER b PR 0 AR RS AL geeral

der i vedhd hahafifcamnobbdowill c@gnis shibstadtaty atlwher leadt ohé,and tgsicllyltivo] S

I d dith N i id i cal
oA cortpantie garpananrrh Bl B SRRt et i RS Ep s b e ont o
dealf a hoh-dvenah hemsaoplob ndnil or siisant ali ofitit ifaiteyods(FR
g(r:oggzg}(;ds-fgf i the:ggli in 'onmtﬁ;g?;ﬁf o?jr?‘rgd cel?fmr eoi.ncc{ ug%éf: V\(ﬁer)e
A2 | narEiaBLs ese of & e BpplnoslqPilin Seficnod | Lhe Rigmatiped atibaay tdy

M

art

bée clear Trom
optionally comprise at least 2 portion of a human immunoglobulin constant region (Fc).

The antibodies of the present invention also include antibodies with modified (or
blocked) Fc regions to provide altered effector functions. See, e.g., U.S. Pat. No. 5,624,821;



of a nucleic acid polynerase reaction nethod for anplifying a nucleic

acid test sanple conprising the use of a known nucleic acid as a

primer andy@2oigsc aci d polynerase to 25anplify or gerey@h@7817670

speci fic piece of nucleic acid. As used herein, the term

"germ ine sequence"” refers to a sequence of unrearranged

i mmunogl obul i n DNA sequences. Any suitable sour ce of =rearranged

i mmunogl obulin may be used. "Inhibitors" and "antagonists," or

"activators" and "agonists," refer to |nh|b|tory or 30activating

mol ecul es, respectively, e.g., for th&activation of, e.g., a ligand,

receptor cofactor, a gene, ceII tlssue or organ A nDduIator of ,
ene, a receptor a_nol ecul e t hat
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ionized molecule, and to a covalently or non-covalently modified molecule, e.g., modified by

phosphorylation, acylation, cross-linking, cyclization, or limited cleavage, that is capable of
binding to a target. “Binding substance” may also refer to a molecule capable of binding to a



"Ligand" refers, e.g., to a small nolecule, peptide, polypeptide, and
menbr ane 10associ ated or nenbrane-bound nol ecul e, or conpl ex thereof,
that can sed2@$0A@sag0NI St or antagoni st of a recept or pcrhisgRAG]7679

al so enconpasses an agent that is not an agonlst or antagoni st, but
that can bind to the receptor. Mreover, "ligand" includes a

menbr ane- bound |igand that has been changed, e.g., by chemcal or
reconbi nant nethods, to a soluble version of the nenbrane-bound Egan&
By conventi on, where a |l igand i s menbrane-bound on a first cel

15t he receptor usually occurs on a seddnd cell. The second ceII may
have the sane or a different identity as the fast ceII A l'igand or
receptor may be entirely intracellular, that is, reside_in_the
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bi ol ogi cs. Thus, under designated conditions, a specified |igand
binds to a partlcular receptor and does not b|nd in a significant
anount to other proteins present in the sanple. The anti body, or

bi ndi ng conpound derived fromthe antigen-binding site of an

anti body, of the contenplated nethod binds to its antigen, or a
variant or nutein thereof, with an affinity that is at least two fold
10greater, preferably at least ten tinmes greater, nore preferably at

| east 20-tines greater, and nost preferably at |east 100-tines
greater than the affinity with any other antigen. In a preferred
enbodi nent the antibody will have an affinity that is greater than
about 109 M4, as determned, e.g., by Scatchard anal ysis (Minsen et
at (1980) Analyt. Siochem 107:220-239). As used herein, the term

"i rnmunonodul atory agent” refers to natural or synthetic 15agents

t hat suppress or nodul ate an i nmune response. The i Mmune response can
be a hunoral or cellular response. | munonodul atory agents enconpass



"I mmunosuppr essi ve agents", "imrunosuppressive drugs", or

"i mmunosuppressants” as used herein are therapeutics that are used in
I nMmunosuppy@smeadsherapy to inhibit or prevent 20acti witysaforbir€ro

i mune system Cinically they are used to prevent the rejection of
transpl anted organs and tissues (e.g. bone marrow, heart, ki dney,
liver), and/or in the treatnent of autoi nunune di seases or di seases
that are nost |ikely of autoinmune origin (e.g. rheumatoid arthritis,
nyast heni a gravis, system c |upus erythematosus, ulcerative colitis,
mul tiple sclerosis). | munosuppressi v&drugs can be classified as:

gl ucocorticoids; cytostatics; 25antibodies (biological response

nodi fiers); drugs acting on inmmuno fhl|lnS ot her drugs, including
known chenot her peutic agents used & treat nent of proliferative
di sorders. For nul ti pkemslehyalasbivativeAmand Acid Sabstithtiensant i bodi es of
the present invention can be adm nistered in conjunction with a new
class of nyelin binding protein-like hera eut i known as
copaxones. "Anti - g Y agents"&B’?se éﬁFP&%ﬁ?FQWﬁatory drugs”
refer to both steroidd{and 30non- st er oi dalGlyhBemapeuti cs. Steroids,
al so known as cortic ée£OIdS are drugs thaj: giosely resenbl e
cortisol, a hornone r ced natural |y by q§§%F§I gl ands. Steroids
are used as the main ment for certain tory condi ti ons,
such as. systenic vaéswﬂ@lls (|nflannat|oncﬂﬁié$mod vessel s); and
nyositis (inflammti gRg muscl e). Steroi dss¢f ght al so be used WO
3008/021156PCT/U8200%ZO 679 25 selectively tQ.treat inflamuatory
conditions such as: r toid arthritis (chronjic inflamuatory
arthritis occurring Ff@ints on both si ded Whe body); system c

| upus eryt hemat osus Cngﬁneralized di sease calsed by abnormal i mmune
system function); Sjeg % S syndrone (chroqg&lgmﬁorder t hat causes
dry eyes and a dry noy gg 5Non- st er oi dal fl ammat ory drugs,
usual | y abbrevi at ed 9 Al]); are drugs w ??’thlge5|c antipyretic
and ant|-|nflannatoryﬁeﬂ@ects - they reduceﬂpﬁVﬂ f ever and

i nfl anmation. The teigg n-steroidal" is uggdHi® di stinguish these
drugs from steroids, %ﬁ%b@? (amongst a bro%% r$$ of other effects)
have a sim |l ar eicos depressing, anti-Th tory action.
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symptom or sign of the medical condition. Effective amount aiso means an amount sufficient

15 to allow or facilitate diagnosis. An effective amount for a particular patient or veterinary



26 Any suitable formof IL-17A can be used as the inmunogen
(antigen) for the generation of the non-human anti body specific for

| L-17A, whiohomwntilkody can be screened for biol ogical aghyoszéotior7she
eliciting i munogen may be full-length mature human | L-17A, i ncluding
| i nked and naturally occurring honodi mers, or peptides thereof
enconpassi ng single epitopes or 5nmultiple epitopes. The immunogen may
be used al one or in conbination mﬁth one or nore i mMmunogenicity
enhancing agents !nown in the art. g i mmunogen may be purified from
a natural source or produced in a gen Plcally nodi fied cell. DNA
encodi ng the |nnunogen nay be genonic or non-genonic (e.g., cDNA) in
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“Inflammatory disorder” means a disorder or pathological condition where the
pathology results, in whole or in part, from, e.g., 2 change in number, change in rate of

migration, or change in activation, of cells of the immune system. Cells of the immune system



Ant i bodi es agai nst predeterm ned fragnments of |L-17A can be raised by
i mruni zation of animals with conjugates of the predeterm ned fragnent

of ]L-17Awe bdaseaatidg er proteins. Monocl onal anti bodi espat@sfioepaénd
fromcells secreting the desired anti body. These 15anti bodi es can be

screened for binding to nornmal or defective 11-17K These nonocl onal
antibodies wll usually bind with at |least a Kd of about 1 plVI, nore
usual |y at | east about 300, 30, 10, or 3 nM preferably at |east
about 300, 100, 30, 10, 3, or 1 pM Because of the inverse
relationship of Kd values and affi nity9 references to binding with a
given Kd "or less" refers to binding with an affinity that is at

| east as_high as the recited nunerical value, i.e. gse&l}%

at | ead® ltii§’ ¢-&wl £8l1% Frcedis: memaryteg or nEPWBF%F&%ﬁ‘“P&ﬁ‘? Fteé?“ﬁﬁﬁe s),

det er myaR#htib e, nibrokBE N3N NaST &1k, nétﬁﬁ)f)ﬁr)ls, e6dindphilB] MeHEER;, rudyace
pl asnmon resgnance spectraqgscopy, Ki nEx r % met hods éseeg@ gl‘gl e 7,

i nf ra) otheusellipeeificg ORI M A SR BEP e &Y
the bi ghp@ictial ordphaysadessri bed in Exanples 8-11 and 16-17, |nfra

An exenpl ary nmethod of producing anti-human |L-17A antipbo i es of the
o Bsent | 261 raHier ez FRSEIPHL G GT LR AT Eo2ion TRE b P RPR GFBPL

| L- (357Aa1§£)ﬁf‘sluf:h @o&t?tttlrmgt hg &%-. rﬂtsuczﬂaistsglbéraampﬂwm?a&aﬁbiotml ﬁﬁ:%bcbl%s such

use as a QUI’C or e l.a e region o nti - .

ant i bodyMsfelf ﬁ‘é % PERLEIRE lmﬁrﬁ ¥§W drages, OF ey @?tcﬁﬁfﬁ"ﬁﬁﬁﬁﬁeﬂ&hfi]aﬁ@m ad

i ncl Ud@rovhh‘hzeﬂietli‘ @@ied rdllyl’fﬁfebb%iﬁ ‘qsolﬁtweistmt {ofer@ed BORER to B @bhplete absence of
agonor udl n ra 1t C ri mat.es.

PO elohmdteRilos i A Sisanca A sier SR o AR e RO A GEAPTE 4G aomo ks that

(Meci pkesttandaly ﬁmﬁé)'s vithwhpedméntger tarapbtie uscegl thabindigtompondd 4she

recipi ﬁgﬁt?ngr(gh igl aced by hypervariable region residues froma

non- hu (donor anti body) such as nouse, rat, WO
2008/ 021156Ms3latdB2001l Oikb7dbmdle26lel mbhniast a DNAnmri&NAmf @nd:mi;t BRINGAL N A her

d d f t d_aff. E
oot { o TR B et 81 DR Rt
in thepdbrnm‘letﬂnlellbsﬂth tﬁaﬁol@aﬂpﬂﬂmbleoade Isrfeumiantazatwefqmslﬁréﬂedrt@al ne

el T PBEe SR Sy Py R R B Aos B ol bkl f ke
al . | (1988e)rsttxla;t thae"3BR13R 3618 ABlecatecoRraising (alaggﬁz)lla@gmiect(qs se@tqng@ﬁc;es not
B n ! ¥
ot oduc EPEIRERs i chromosoltE, M6l5en fhcibRGNThORALLY ERAREET YRGS
Pat . Ncnucldlp am@ semce@aby fricindet inafiditicy t@thepam:ﬁ%seqnews c8&ng, SequEnPast
al . %%Sg%rl: S é“?c?{glé%ﬁ?%%ﬂgug e\ ohdr %té“ﬁ@ o{\Pom%ﬁ’thh@S"egf o@ﬂﬁy\llxdﬂcfcr

( Eur opéan“Pat ent 1 Ilca I on No. 239 Am no
adld senersblydinked fegniatory Seavgnentithas dorimliexpresaonobiiie cpdiog egiost oftherecited

present; LigxeRid 2 ¥s. R8a/Bf SR ERIidR W ebiol ERtLRle8g appropriate
nucl eotnl dlcgI chan 8]g'lﬂ?nsto t he %ITB.I’]I zeg antéla-l L817A anti bod b

pepti de synileshuse Nopttebsrareees GRICET Lo B P ARG FRSPILT (B gpression

substi tygbi e;sbraw 18 @Hngd Qqakilck Vi€a Bhribiier hddh Blaa6RAS Tkl Géntrol kQ)tealRd that
that the tinal construct 15 possesses the desired ch%ract eristics.

The amigFfosuitably fermplraxotes. o ALl ISTudsGRIoTPiehQPEPPRIAD PRTEISERIRgCe:
ofzg he g TeBbeese BiRbing skte. 1 BAk2PstidaRdY areltheimas u@@?@ﬁidﬁ@s,ﬁnb@aﬂwﬂwbnor

position of glycosyl at| on sites. One usef met hod for
i dent i SRS FESIBHRE™Sor 1 egi ons of a humani zed anti-1L-17A anti body
that are pre gidl€datiacatdpensly Rikedivhge ReSplacddSin®ad fuetidnal @hitid@ship with

scanni ng rrut agenesi.s. " ZOCU ngha l1s (1989) Sci ence 244.
708140880 GHeIpoGiA SR EPLSHR LA S et Bt G R Ar e
r esi du %eﬁughmsa MIDNASfor alﬂb@pem,;f rigleprevsedunch ﬁx@pﬂo&ﬁﬂdtabyarﬁclpates in
tral ati.vel y chay.ged am ac nost al a i he or
ncil it die HefPEo oLitE P bEHBl S per AR ot St e R R £ PRERES T
sequence if it affects the transcription of the sequence; or a ribosome binding sxte iz operably
linked to a coding sequence if it is positioned so as to facilitate translation. Generally,

"operably linked" means that the DNA sequences being linked are contiguous, and, in the case



30wel | as intrasequence insertions of single or nultiple am no acid
resi dues. Exanples of term nal insertions include humanized anti-M1

7A anti bodyo vdogziass N-term nal net hionyl residue or thecamktddothisr
fused to an epitope tag. @ her variants include the fusion of an
enzynme or a polypeptide that increases the serumhalf-life of an
antibody to the N or CGtermnus. WD 2008/ 021156PCT/ US2007/ 017679 29
Anot her type of variant is an amno acid substitution variant. These
vari ants have at | east one amino acid residue in the humani zed
anti-1L-17A antibody nol ecul e renoved?hnd a different residue
inserted in its place. The sites of greatest interest for
substitutional nutagenesis include the hypr}%vari able | o0

ps, byt FR
al t or 28! DS 9Aiei CEHHREHpREL e g e en SFERICEH JPast Hutlo be

FR 1 es{ghigsoddalMas id ﬂ:c@rﬁbhﬂﬂﬂ bbriigeﬂl&gat%ﬁv@@aﬂ@lrwoﬁ whed, i siicpditeddo
a relatively conservative

mann r am aci d vari.ants of
t he anbPusEi the exarhefigo! ‘8?‘?‘55“??8@3 i3IS o 3%36?1 ”ﬁéﬂﬁ?‘g‘ﬁ?cﬁ?rg?ff?é with
ant i bogyeftidhal Bdactidd. M nating one or nore car bohydrat e noieties

and/ or addi ng one or. nore gl os, on site tio

anPi bodi es 78 usfeEsn t}‘eé’l‘Rrﬁ YF‘%LI'(Q 1@1“‘3’8 qnfinﬁ% %!% ‘ilsr‘?a

r ]g%f er SidtQchgey mdﬁkhﬂ%_ﬁgﬁ@?lgﬁa irkw.ﬂ!)ét PrédefyNThed, yhd worde eh-aisﬂ:emahta'f n
of an as araglne ye e e sequ patagine- X-ser
and asﬁ‘?ff ‘i‘l’ﬁsﬂéof'ﬂ“h@e %@‘i”g‘a& St °§rﬁ“ﬁ %t’ g&“’r B ot
ar ebt Efb i@gﬂie_triuﬁﬂbeﬁ Gﬂﬂﬂﬁi&f&@ﬁ lftﬁ)sralﬁj‘m;ﬂéﬁétdctdﬁ taamm@ﬁym mdy ridhde precisely
gar bo rate, ty to.t i ne. si.de c , resence o

o1 t ner Tisptes BN Sog i 6 2BREa ST I ATISHY e o BIERpRet e
pape nth have 1 yGes fnafiéwor tiblogicaDadtiviti esilscgéqneﬁs‘gﬂ mt}iemngiﬁdliy\;tadnmsmed cell
at t achnent osam.ne, gal act os

hydr oxmﬂﬁégééﬁﬁ ‘ﬁ&gﬁa&“@&?ﬁffﬁﬁﬂ}"’? gF&) ﬁwggl?ﬁ ry}garo%nf hlgucé’ text.

5- hydr oxy pr olsinsed ierein; ?ppdymryde;&mma-emnabss’t?(}:ﬁ’ nafeesiio a procedure or
d ycos t|on S| be added . to t t
i nvent ¥°8ﬁn %e][% o Tir Tt} ogaSpc gfeﬁ%& ovg e?eascgér[ Rﬁ%aﬁrl pﬁg{| §&°

sequen amphﬁécbas c&ésbmhﬂded, at- yUc&WaaNoo 4,68B1188.) GeperaiXadgicntomfgmatingfiom
mj(r?leels g ﬁo hr S “'of'fﬁte"r&g 'of'ts'%%n& BQédsQo h!s RSt %&B%Mit%hg&ﬂmféohﬁé)

P'est enco sequente vari an
humani pametsl_eai:b&dsqugmd' ﬂmsapmnb(sdyllla‘madWIep‘aanﬁ%r in sgquenes tp opposite

fret hodg A Iontﬂf lehBfidlbe }ﬁﬁﬁd“%@ ‘%@nﬁ;aﬁ'ﬂ{féﬁon@éétoﬂﬁ@tv&%fnrhé@céﬁd

i s0 a natural source the case of natura
oc curr icoigreiiriwith tac mﬂss@qhﬁemﬁlﬁ@mam@) PCH cag\be used to amplify Speciﬁc RNA

ol i gony %géasds%eaﬁmtxg@ei&aca & Uekrrhaml maw%m trdiistRibed from

25mut agenesi s, "or cassett tagenesi s. Odinarily, am no aci

saﬁmjenwmtznhnfiweﬁaamomsam plagimighfRepugnees; pis. eﬁﬁif gﬁyﬁsﬁnwwhswa@b (87
am no %fdz ,%rg;g b "Gu s ﬂs&%ﬁ%ﬁ FE0YEARh . 3@9@)mvmmml ty

with the o |g| na ni Zzed antib ééam no acj d_sequences of ejther

t he hedStpcigen PrssIN.ght A@ﬁ!a%hersane?g Hrgsiflergdda be oppout petie saly, cgmple
and oYk, RLAERRM ﬁblﬁﬁeﬂa@%ﬁct%%cth@&i& |aI‘n‘;Shﬁﬁng'39 hedreik ags it kAmples pect

to this sequence is defined herein_as the ent age of. ami no aC|d

r esi duESMPHSIRE g Of AXPEVR SYHIEIFES G IR PTHR h R 2oy BHYRRESS o
hyani %ﬁ%hﬁ%ﬂ génbraﬂe@sﬂeemcqimd@iaaaeictaeldsequences are optimlly
al 1 gned . after alig rﬁ% .the seguenceg d .introducin ai&jﬂ d{]
necessary, t BERRETES fbﬁ'ée TRERG SBGTEN & ESTUPBRT P %ot
consi demfifho Qﬁﬁuhmgb%h@?&i5ﬁﬂgﬁkdbﬁﬂ£&?de%f7ﬁf£nﬁﬂged immunoglobulin may
be used.
“Inhibitors” and “antagonists,” or “activators” and “agonists,” refer to inhibitory or

30 activating molecules, respectively, e.g., for the activation of, e.g., a ligand, receptor, cofactor, a
gene, cell, tissue, or organ. A modulator of, e.g., a gene, a receptor, a ligand, ora cell, is a
molecule that alters an activity of the gene, receptor, ligand, or cell, where activity can be
activated, inhibited, or altered in its regulatory properties. The modulator may act alone, or it



conservative substitutions as part of the sequence identity. None of
N-terminal, Ctermnal, or internal extensions, deletions, or

i nserti onsvg pdogrotiises anti body sequence is consi dered toperfesinyoirere
sequence identity or honol ogy. The humani zed anti body can be sel ected
fromany class of inmunoglobulins, including 51gM 1gG 1gD, IgA and
I gE. I n one enbodinent, the antibody is an 1gG antibody. Any i sotype
of 1gG can be used, including IgG, Ig&, 1g&, and 'gay. Variants of
the 1gGisotypes are also contenplated The humani zed anti body may
conpri se sequences fromnore than one’%l ass or i sotype. Optim zation
of the necessary constant domain sequences to generate the desired
biologic activity is readily achieved by ng .t.he anti bodi es

the bi BRHBICERIOTBHLTR L POTRIETRY Fﬁ&a&l%’e%wﬁﬁ f?@nllex PIEQTS e CRTIRP s it

ei t her gl ass b‘iﬁck' %ﬂb&nt%ﬁcﬁ@ﬂid?ﬁlﬂéﬁﬁ@té , Aeddneitice o duwaFegilule, rmg.rwgtme
herein. Specjfica nbda, or vari ?g%ﬁ her eof ar

RIS S TLE GLE R P N A R LR R i
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hunmani zed .anti bodi es of the present .invention uence
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baonut agegdt zedplay, ebsihiefelthérets ne iisetifiedoagooist. del etion of at |east one
resi due such_that. t ER sequence distinc

non- human a ?ieﬁweggﬁﬁ%ﬂ’zggg% %3‘0 nge t(Sfon lItatagtg e%%pﬁgflgﬂg 2given,
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ha&® ng amwan vialpegplative focthe p@rﬁrerlo?ab&p 1 ¥%ay gepwelln At least 4P /ﬁaww?g%ﬁlw’@“y at

api t 0PgSist 14090 Hore @Q&Hi‘&ﬁ%tleast 16060 &Qgﬁ&é %h@@%ﬂ&&ﬂ&ﬂt@é&ﬁi&l&ﬂmwt
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epi t opefemptdesst griodh UEFFffnﬁ’é‘F leapt 5&13?(1 d’é?f&“s ) Stf O RF 2 yat cast
bi spec Qf)lfSIdaﬂfoi'é)ﬂ@fe% aﬁedsmmom rm{dhaos'a plefertBly oexpaplsld htyraxpec ific
anti bodi es can he pro uced rem% I.nant usi, ngdtshef%@o eeres on of

t wo |rrrrunogiE(§‘BEI‘P‘?"W‘ﬂé°aIWﬁ8%8Y Foitin caninogioredsas fafiaws.o 1stein
etzsal . u{riSidan, dﬂﬁtrHJp%né’&a ‘tre@toeht,2%., il d RNNplyisiodbgical Iﬂu&paesmé; drgan and
anti bodi es _ca r.epar ed, usi Ql%g mcal l'n#éa’ﬂ} n§ : 5’? -

Br ennafing o umﬁ‘lg‘f}‘!é)tﬁ?}"@ﬁ@éo B Bypan egin SongRPIPHEAT SR Aude
lFJ) i speci f‘ddi%teﬁ%iﬂeg@dgmfty agﬁaadrﬁageﬁ,es geirgicia bﬁhﬁamgmngn emcagemc(lﬂz%a)eu
roc. t ca et

T5o; 5 SeEua or ocretion, 3uth os i rdgitrgt APYoRBSrsHeGr RihgR Biotge The
anti-h %ﬁ&f!bnhﬂmé;ﬁébrﬂiﬁﬁmb@ gi, epreditethimed neawity oflidn et banspos; cdboigrig;

at a J& C]‘.E%ﬁp rization,of tgiglgég

mé?tonodsrlgg égl?ﬁsfoﬁleﬂe gfeﬁa r BTGt ??rcfn %‘%S #aesr1 Sat§ gﬁ %Dén% ﬁ%ﬁé agtcl %‘ ies
phenotype, e.g., change in expression of gene relating to inflammation, apoptosis,
transformation, cell cycle, or metastasis (see, e.g., Knight (2000) Ann. Clin, Lab. Sei. 30:145-
158: Hood and Cheresh (2002) Nature Rev. Cancer 2:91-100; Timme, et al. (2003) Curr. Drug



I mmunoreactive with human 1L-17A, as described in greater detail in
Exanples 2 and 3 FIGS. | A and 1B show sequence alignnments of the

vari abl e ragb@Re219de the |ight and heavy 15chains, respggtigyRb¥er7io
various anti-IL-17A anti bodi es of the present invention. CDR regions

are indicated, and nunbering is according to Kabat et al. (1991). A
pl asm d contai ning the nucleic acid sequences encodi ng the humani zed
16C10 |ight and heavy chains was deposited pursuant to the Budapest
Treaty on July 28, 2006, with American Type Culture Collection (ATCC
- Manassas, Virginia, USA) under Acce®ksion Nunber PTA-7675.

Hybri domas expressing anti bodi es 30C10 and 23E12 were dep05| ted as
JL7-30C10. C3 and JL7-23E12. B10, respectively, pursuant to
Budapegqrgwﬁséeﬁ%l-%ﬁi Babbing end Bekoevitz(RO0¢) Adest QI&an{aéﬂcﬁﬁtlé%M% Grady

Col | ec U URGET-1 P8 aRset 0NNt
PTA-77£§19 and PTA-(%O %ﬁgﬁvﬁ w}é’%pfwéza\?@' oo Ol L2 oeket, Bl ol YI00%) Blia

hunani Ye23 &M 3:deiinirosic and Saiohd 3060 Bz-swmé’mh HH1E-828)r ovi ded at

Tabl es 3 anﬂn%ndﬁmmly%x s%eﬁeﬁwvsb the. a&lu%zérmg@ﬂ&@r% 50% of the
addi ti onal for i‘ vari abl e positions a%(

nmofe t mobppélew pp@it‘qyaiﬂa gs%@f@g@@ntmm less, and most preferably 10% of the

2008 108&1%%@5’1@5&#%3&1@?41@%@3&88& I@Mtﬁaéen M@E 1kt 1804 @B bokehi ey at
Sequences An 6010 KSSQSLLFSE NYLA ("SEQ

ti bod
| D NO feast tws;m%s%/qfsegol mmﬁya@@s Yaur iy ther g ol ard mast argirably
KSSQBLASENKMkA thedfe@nbR NO 11) WISTRQS (SEQ ID NO 12) QQSYYTPYT

(SEQ 1D Na :‘L‘]:agand” refers, e.g., 10 a small molecule, peptide, polypeptide, and membrane
10 associated or membrane-bound molecule, or complex thereof, that can act as an agonist or
antagonist of a receptor. “Ligand” also encompasses an agent that is not an agonist or
antagonist, but that can bind to the receptor. Moreover, “ligand” includes a membrane-bound
ligand that has been changed, e.g., by chemical or recombinant methods, to a soluble version of
the membrane-bound ligand. By convention, where a ligand is membrane-bound on a first cell,
15 the receptor usually occurs on a second cell. The second cell may have the same or a different
identity as the fixst cell. A ligand or receptor may be entirely infracellular, that is, it may reside
in the cytosol, nucleus, or some other intracellular compartiment. The ligand or receptor may
change its location, e.g., from an intracellular compartment to the onter face of the plasma
membrane. The complex of a ligand and receptor is termed a “ligand receptor cornplex.”
20 ‘Where a ligand and receptor are involved in a signaling pathway, the ligand occurs at an
{ upstream position and the receptor oceurs at a downstream position of the signaling pathway.
“Small molecule” is defined as a molecule with a molecular weight that is less than 10
kDa, typically less than 2 kDa, preferably less than 1 kDa, and most preferably less than about
500 Da. Small molecules include, but are not limited to, inorganic molecules, organic
25  molecules, organic molecules containing an inorganic component, molecules comprising a
radicactive atom, synthetic molecuies, peptide mimetics, and antibody mimetics. Asa
therapeutic, a small molecule may be more permeable to cells, less susceptible to degradation,
and less apt to elicit an immune response than large molecules. Small molecules, such as
peptide mimetics of antibodies and cytokines, as well as small molecule toxins, have been
30 described (see, e.g., Casset, ez al. (2003) Biochem. Biophys. Res. Commun. 307:198-205;
Muyldermans (2001) J. Biotechnol, 74:277-302; Li (2000) Nat, Biotechnol. 18:1251-1256;
Apostolopoulos, et al. (2002) Curr. Med. Chem. 9:411-420; Monfardini, et al. (2002) Curr.



hum 23E12 QASEDI YSGLA (SEQ I D NO 48) GASRLHD (SEQ | D NO 49) QQGLKYPPT
(SEQ | D NO. 50) hum 30C10 KSSQSLEMSESHWNYLA ( SEQ | D NO 26) YASTRQS

(SEQ I D £dosilIOSHT (SEQ | D NO 28) hum 12E6 RTSQDI
NO 34) GAS (EED SEQ I D NO 35) LQYDKYPNT (SEQ I D NO 36) %%T{B%gl%%
KASONI NKYLD (SEQ I D NO 56) NADNLHT (SEQ I D NO 57) LQRESWPYT (SEQ I D
NO 58) WD2008/ 021156PCT/ UB2007/ 017679 33 Table 4. Variabl e Heavy
Chai n CDR Sequences Anti body

24

Pharm. Des. 8:2185-2199; Dormingues, et al. (1999) Nat. Struct. Biol. 6:652-656; Sato and
Sone (2003) Biochent. J. 371:603-608; U.S. Patent No. 6,326,482 issued to Stewart, et al).
“Specifically” or “selectively” binds, when referring to a ligand/receptor,
antibody/antigen, or other binding pair, indicates a binding reaction that is determinative of the
5 presence of the protein in a heterogeneous population of proteins and other biologics. Thus,
under designated conditions, a specified ligand binds to a particular receptor and does not bind
in a significant amount to other proteins present in the sample. The antibody, or binding
compound derived from the antigen-binding site of an antibody, of the contemplated method
binds to its antigen, or a variant or mutein thereof, with an affinity that is at least two fold

10 greater, preferably at least ten times greater, more preferably at least 20-times greater, and most
preferably at least 100-times greater than the affinity with any other antigen. Ina preferred
embodiment the antibody will have an affinity that is greater than about 10” M, as determined,
e.g., by Scatchard analysis (Munsen et al. (1980) Analyt. Biochem. 107:2206-239).

As used herein, the term “immunomodulatory agent” refers to natural or synthetic

15 agents that suppress or modulate an immune response. The immune response can be 2 humoral
or cellular response. Immunomodulatory agents encompass immunosuppressive or anti-
inflammatory agents.

“Immunosuppressive agents”, “Immunosuppressive drugs”, or “immunosuppressants”
as used herein are therapentics that are used in immunosuppressive therapy to inhibit or prevent

20 activity of the immune system. Clinicaily they are used to prevent the rejection of transplanted
organs and tissues (e.g. bone marrow, heart, kidney, liver), and/or in the treatment of
autoimmune diseases or diseases that are most likely of autoimmune origin (e.g. theumatoid
arthritis, myasthenia gravis, systemic lupus erythematosus, ulcerative colitis, multiple
sclerosis)., Immunosuppressive drugs can be classified as: glucocorticoids; cytostatics;

25 antibodies (biclogical response meodifiers); drugs acting on immmunophilins; other drugs,
including known chemotherpeutic agents used in the treatment of proliferative disorders. For
multiple sclerosis, in particular, the antibodies of the present invention can be administered in
conjunction with a new class of myelin binding protein-like therapeutics, known as copaxones.

« A nti-inflammatory agents” or “anti-inflammatory drugs” refer to both steroidal and

30 non-steroidal therapeutics. Steroids, also known as corticosteroids, are drugs that closely
resemble cortisol, 2 hormone produced nahually by adrenal glands. Steroids are used as the
main treatment for certain inflammatory conditions, such as: systemic vasculitis (inflammation

of blood vessels); and myositis (inflammation of muscle). Steroids might also be used



CDRHL CDRH2 CDRH3 hum 16Cl0 GFSLPSHSVS (SEQ | D NO 14)
| | WWQGGTDYNSAFKS ( SEQ | D NO: 16) NAYI TDYYYENYFMDA (SEQ | D NO 19) hum
16C10 var iadh@s/tePSHSVS (SEQ I D NO 14) /| WNXI GO DYX2§@«E}§§20}§4”0176.)§|
A QXy =N A O (SEQID NO17) NX3YI TDYYYENYFX4DA X3 =

=M F, L (SEQ ID NO:20) hum 4C3 GFSLPSHSVS (SEQ I D NO 14)
| | WWQGGTDYNSAFKS ( SEQ | D NO: 16) NAYI TDYYYENYFMDA (SEQ | D NO 19) hum
23E12 GFSLTNNGVT (SEQ ID NO, 51) EVSSGGSTDYNSALKS (SEQ | D NO. 52)

25

selectively to treat inflammatory conditions such as: rhenmatoid arthritis (chronic inflammatory
arthritis oceurring in joints on both sides of the body); systemic lupus erythematosus (a
generalized disease caused by abnorrnal immune system function); Sjégren's syndrome
(chronic disorder that causes dry eyes and a dry mouth),

5 Non-steroidal anti-inflammatory drugs, usually abbreviated to NSAIDs, are drugs with

analgesic, antipyretic and anti-inflammatory effects ~ they reduce pain, fever and inflammation.
The term "non-steroidal” is used to distinguish these drugs from steroids, which (amongst a
broad range of other effects) have a similar eicosanoid-depressing, anti-inflammatory action.
NSAIDs are generally indicated for the symptomatic relief of the following conditions:

10  rheumatoid arthritis; osteoarthritis; inflammatory arthropathies (e.g. ankylosing spondylitis,
psoriatic arthritis, Reiter's syndrome); acute gout; dysmenorthoea; metastatic bone pain;
headache and migraine; postoperative pain; mild-to-moderate pain due to inflammation and
tissue injury; pyrexia;and renal colic. NSAIDs include salicylates, arlyalknoic acids, 2-
arylpropionic acids (proféns), N-arylanthranilic acids (fenamic acids), oxicams, coxibs, and

15  sulphonanilides.

Disease-modifying anti-thenmatic drugs (DMARDSs) may be administered, often in
combination with NSAIDs. Commonly prescribed DMARDs include
hydroxychloroquine/chloroquine, methotrexate, gold therapy, sulfasalazine, and azathioprine.

20 IL Antibodies Specific for Human IL-17A
{ The present invention provides engineered anti-IL-17A. antibodies and uses thereof to
treat various inflarnmatory, immune and proliferative disorders, including rheumatoid arthritis
(RA), osteoarthrifis, theumatoid arthritis osteoporosis, inflammatory fibrosis (e.g., scleroderma,
lung fibrosis, and cirrhosis), inflammatory bowel disorders (e.g., Crohn’s disease, ulcerative
25 colitis and inflammatory bowel disease), asthma (including allergic asthma), allergies, COPD,
multiple sclerosis, psoriasis and cancer.

Any suitable method for generating monoclonal antibodies may be used to generate the
anti-IL~17A antibodies of the present invention. For example, a recipient animal may be
inmunized with a linked or unlinked (e.g. naturally occwring) form of the IL-17A homodimer,

30 or a fragment thereof. Any suitable method of immunization can be used. Such methods can
include adjuvants, other immunostimulants, repeated booster immunizations, and the use of

one or more immunization routes.



QEVFTGLLDY (SEQ I D NG 53) hum 30C10 GFTENNYWMI (SEQ I D NO 29)

SVSNI GSSTYYPASVKG (SEQ | D NGO 30) EGAYYLDY (SEQ I D NO: 31) hum 12E6
GFTFRDYYMé S80d1B86NO. 37) SI SYEGSSI YYGESVKG (SEQ I D Y
(SEQ I D NG 39) rat 1D10 GFSLTNYYVH (SEQ I D NG 59) GV%%%%%%@@E@S
(SEQ I D NG 60) EGREGFVGYYVMDA (SEQ ID NG 61) 51n general the CDRs
for the humani zed anti bodies are identical to the CDRs of the
parental rat antibodies, with the exception being CDRI-12 and CDR H3
of hum 16C10 and hum 4C3, which each has a single amino acid change
fromthe respective rat CDRs. Althoug# they were obtained as

i ndependent cl ones, parental rat antibodies 16Cl0 and 4C3 are

i dentical in the sequence of the VH region and differ in the VL

regi on onl yApy suitablefoanet K3 GHsen betedrhs oy imypreqgsn fantigen)Josiheisgreration
in 16C1Ank foy &hindf aﬁt'fboﬁ%%emﬁ@fo? 854! %m&fbﬁnﬁ%aﬁrb% sk@6Hdl f6PbiofoRtcal

these two parental rat antibodies, and thus for 'their hunmani zed
f or ns. activity. Theelicidrg amupesep wméallﬁwmmﬁw g [L-{ B laﬂgdlﬁg linked

ant' bogdi s nﬁ@@?%cé%lggﬁ%&ﬁﬁé& & pephlids thedbBencanptingiindl€sRReks el V.

g: uences are hunani zed VH regiaons of _ anti bodi'es
10/ m@@xpém@mm@ﬁ OThe inS@@ogEn Mey be gsedraloneor ip sexbingigr pyth oppexmore
h umani Muné&%ﬂ?%ﬁ%@&%@@%& LAY thO At 6 T8e 3muno gen may be purified from a

nafural source or procuced in a genetically modified cell. DNA encoding the immunogen may

be genomic or non-genomic (e.g., cDNA) in origin. Immmnnogen-encoding DNA may be
expressed using suitable genetic vectors, including but not limited to adenoviral vectors,

10 adenoassociated viral vectors, baculoviral vectors, plasmids, and non-viral vectors, such as
cationic lipids.

Any suitable method can be used to elicit an antibody response with the desired
biologic properties, e.g. to inhibit IL-17A binding to its receptor. In some embodiments,
antibodies are raised in mammalian hosts such as mice, rodents, primates, humans, ete.

15  Techniques for preparing monoclonal antibodies may be found in, e.g., Stites et al. (eds.)
BASIC AND CLINICAL IMMUNOLOGY (4th ed.) Lange Medical Publications, Los Altos, CA, and
. references cited therein; Harlow and Lane (1988) ANTIBODIES: A LABORATORY MANUAL
CSH Press; Goding (1986) MONOCLONAL ANTIBODIES: PRINCIPLES AND PRACTICE (2d ed.)
Academic Press, New York, NY. Thus, monoclonal antibodies may be obtained by a variety of
20  techniques familiar to researchers skilled in the art. Typically, spleen cells from an animal
¢ immunized with a desired antigen are immortalized, commonly by fusion with 2 myeloma cell.
See Kohler and Milstein (1976) Eur. J. Immunol. 6:511-519. Alternative methods of
immortalization include transformation with Epstein Barr Virus, oncogenes, or retroviruses, or
other methods known in the art. See, e.g., Doyle et al. (eds.) (1994 and periodic supplements)
25 CELL AND TISSUE CULTURE: LABORATORY PROCEDURES, John Wiley and Sons, New York,
NY. Colonies arising from single immortalized cells are screened for production of antibodies
of the desired specificity and affinity for the antigen. The yield of monoclonal antibodies
produced by such cells may be enhanced by various techniques, including injection into the
peritoneal cavity of a vertebrate host.
30 Other suitable techniques involve selection of libraries of antibodies in phage or similar
veetors, See, e.g., Huse et al., Science 246:1275-1281 (1989); and Waxd et al., Nature
341:544-546 (1989). The antibodies of the present invention may be used without

modification, e.g. as the parental rodent antibody, or with modifications to facilitate their use as



vari abl e domains nay be used to create fiill-length chineric or
humani zed anti bodi es by adding the appropriate constant domain
sequences odi nents include various other alt t he
CDR am no‘%%dggézeigﬁues in the 16C10 heavy chain, for ggg&n%fbﬂ%oh@m
illustrated in Table 4. Wth reference to the reS|due nunberi ng of
FIG 113, the alterations 5described in Table 4 (and in SEQ | D NGs:
17 and 20) are N54A, N54Q N60A, N60Q M6L, MI6A, M61C, MG6F,
MLOOhF, MLOOhL. I n one enbodi nent of the present invention,
chimeric light and heavy chains of anii body 16010 are created by
appendi ng human const ant domai ns (human kappa |ight chain and human
| gGL constant domain, respectively) to the CGtermnus of the

hurani thedpatic(:gB@s FOkDeNCGubErtsapebh\Asichisggirors hi@RGzeOaMbody. In some
Seque n
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antib égg# & obt ai ned fron1the

sci entl erature %@ﬁ%@§A%§%o at al.(2005) c SPdb - a

si gnal pept Mfé s@t@béﬁamehummt@péﬁf pAncherse(l esa gowafor the Kyperverishle region
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humani zed VL and VH regions provided herein. For exanple
part i ciichide; bt eregead ligdied 3¢ ry %&ersamme & flregpmerp (epluflﬁe r@'ﬂe@b FPWS,

30 and nonhuman primates. For the most part, humanized antibodies are human immunoglobulins

(recipient antibody) in which hypervariable region residues of the recipient are replaced by

hypervariable region residues from a non-human species (donor antibody) such as mouse, rat,



Ant i bodi es having the characteristics identified herein as being
desirabl e in a humani zed anti 4L-17A anti body can be screened for
i nhi bitor i [ activity in vitro, in vivo, or by }
bi ndi ng a%??%@%@ghﬁo screen for antibodies that bind tg@?ﬁgﬁggﬁgW9
epi tope on human |L-17A bound by an anti body of interest (e.g., those
whi ch bl ock binding of the 20cytokine to its receptor), a routine
cross- bl ocki ng assay can be perfornmed such as that described in
ANTI BODI ES, A LABORATORY MANUAL, Cold Spring Harbor Laboratory, Ed
Harl ow and David Lane (1988). Alternas8 vely, epitope nmapping can be
performed to determ ne whether the anti body binds an epitope of
interest, e.g., as described in Chanpe et al. (1995) J. Biol. Chem
270: 138!8311&911:11111%11 pothatediaving the desired sgeclﬂcw and ity Iiwm;nmgs be
deter
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| L- 17Ahmﬁo¢prant<aodpasm ag fmadificatioes madmtodbuier refwe atibodypgrivmpgee of the
pref o1l ﬁ@ogma?aédmg R ol M1 IRE TR ELEN A b Marl IR 211 5525,

about referred are

an i bReidumiranas akK41988) Negre S3XG230728; uitbiresth §LA92) Sl K Sxad- Big)- 2: $8%
pM 5GpM 20 pM 10 pM 5pMor even 2 pM 30The anti bodi es, and
fragnents t hereof, useful in the present conpounds and net hods

i ncl ude, buMethods fastredombipantly casinearingsgd radugingentibediarhave besredeseriied,
frag @%S%ﬁéss%%ﬁ f%%%? Nl Ag16 @m Chbidly QAIC Al Sy PACNLYA 14,8478 Bavh & al.

n anti or anti nment’ that is capa e of bindin

esi re@u!'maaﬁﬂi‘?@@hﬂdmébﬁg 103?!@}“ Her B& 3D and Wiater Q%’-t‘-'?lgﬁaég’é‘ieﬂ ng a

?@I ogAlgplngaﬁ@&pubhc\g@ogQQBQ@ZA@GPCT/ US2007/ 017679 36 Typically, these
effects result fromthe failuré of IL-17A to bind its rec%Ftor

used her ei nAmingagi¢peguengsaEripnts of hupapzed anticiiel W prithodiss o hﬁ(ﬂr??@mof

the anhi by ha 35}%615&5{96} m@ﬁwe@ afRbieRe nudeitideelingss s thenhesi-ed
for specjfici ty of" bi_ndi ng by caonparing. binding. to .l Lﬁ%éé\%to bi ndi ng

to i rratielfahtA anthoge PR Srit RFEH N s R ePmbingtion tiQgy msertion,

condi t&@rb%ﬁstﬁﬁn@{%hyaé }halls tParfi08 &1 e Fiask doﬁstbﬁ‘:t Speatéd tat ﬂhe ifhaliongtauct O
IL-17A wth a

ffi easf _ 10-fol d, f er abl
hil§herPaspgges ¢ deg Hﬁflifﬁct%%man&b? PRI © %éﬂsf? gag e iy %ﬁmgla"mal
M Xt Urgrocéling R kHedtndnat anaIEai7ihl awibbdy, bidices'chngiag nreenmuar or position of
conprisin L-17A (or a fragnent thereof) does not bi nd to proteins
t hat cﬁ)ly?%ﬁ’a ‘?sse thel L-17A-derived sequences, i.e. "specificity"”

as used hereha umh}ahasod forlidentifAng freiclugd & rbg‘lpnadﬂa mghardzed amtiderl7A
sequenc t he

t hat : > : »
cxarmp| bR et FeRET BT R R SR PHBATEEIFa -~ SR PrERE Py B R agegesis
FRAG m&naﬁglﬁm il ‘Wells 519893 :Slrsertm Zﬂnot(rsllm%ﬁnm gobpgf tatgel TeAidmpglisa

g Ir_ 'A\\S\;(,hr'a‘i1 ég‘lgi“’n igfgf’ g?ees%u@g% e o %OAé 5@?(@[?33 éﬁﬁ&ddcd@? a pr@sag%t%e

int heorﬁammmcmgmomﬁémst pEﬂﬁrabbealﬂ)mt hHIDOlmlwam)zte@lt%mb? body
16C10
par ent e 25k Aicbiatiss HAATKTA, SHkLb Hobl foe

human manmasubmimnaamhmweﬁhedhymoémmagg@eaenmaeﬁﬂuhwumnw
ﬁ} VSJ?% 04;&3}{% e QrRct 6?’&\%%@1%%@&%1\;3?‘{5%5%(1?&% cfe%ermdledlb@'%@m@ﬁ%m%

ration assa or ma unman r mal br obl as
( NBDF) Owsé@m (r@tegﬂpbes Bilowsd by ety addinding prilysis ofithe regultipgjrumanized
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bi val ent dires used in the experinents, and the
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terminal insertions include humanized anti-IL-17A antibody with an N-terminal methionyl

residue or the antibody fused to an epitope tag. Other variants include the fusion of an enzyme
or a polypeptide that increases the serum half-life of an antibody to the N~ or C-tetminus.



used directly in cynonol gus nonkey for toxicology studies, rather
than having to devel op a separate cyno-specific antibody for such
studies. Yaeobd@nsaffinity of several of the antibodi escfisdobforzero
present invention is al so advantageous in that may reduce the

requi red dosage in human WD 2008/ 021156PCT/ US2007/ 017679 37 (and

ot her) subjects, which reduces the likelihood of certain adverse
reactions. In addition, the high affinity nmay reduce the vol une that
must be admi nistered to a subject and reduce the cost of treatnent.
The serumhal f-1ife of hul 6Cl0 was ne&sured i n. nmouse and in
cynonol gus nonkeys, 5In cyno, half-life after intravenous (iv)
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10 nyel oma NSO cells, baby hanster kidney (BHK) cells, Spodoptera
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The binding compounds of the invention may comprise bispecific antibodies. As used
herein, the term “bispecific antibody” refers to an antibody, typically a monoclonal antibody,
having binding specificities for at least two different antigenic epitopes. In one embodiment,
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associated with a disorder and/or a reduction in the severity of the
synptons of such disorder. The terns further include aneliorating
exi sting uncontrolled or unwanted synptons, preventing additional
synptons, and aneliorating or preventing the underlying causes of
such synptons. Thus, the terns denote that a beneficial result has
been conferred on a vertebrate subject wth a disorder, disease or
synptom or with the potential to 30devel op such a disorder, disease
or synptom As used herein, the terns "therapeutically effective
mount ", "therapeutically effective dose" and "effective anmount™
refer to an amount of an IL-17A binding conpound of the invention
that, when adm nistered alone or in conbination with an additi onal
t herapeutic agent WD 20081021156PCT/ US2007/017679 42 to a cell
tissue, or subject, is effective to prevent or aneliorate one or nore
synptons of a disease or condition or the progression of such disease
or condition. A therapeutically effective dose further refers to that
anount of the binding conmpound sufficient to result in anelioration
of synptoms, e.g., treatnent, healing, prevention or anelioration of
t he rel evant nedical condition, or an increase in rate of treatnent,
heal i ng, prevention or anelioration of such conditions. Wen applied
to an individual active ingredient adm ni stered al one, a
therapeutically effective dose refers to that ingredient al one. Wen
applied to a conbination, a therapeutically effective dose refers to
conbi ned anobunts of the active ingredients that result in the
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were obtained as independent clones, parental rat antibodles 16C10 and 4C3 are identical in the

sequence of the Vy region and differ in the Vy_region only by a framework substitution
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(isoleucine at position 15 in 16C10 is valine in 4C3). As a result, the CDRs are identical for

these two parental rat antibodies, and thus for their humanized forms.

Sequences are provided for humanized Vy, regions of antibodies 16C10/4C3 and 30C10

at SEQ ID NOs: 5 and 22, respectively. Sequences are provided for humanized Vi regions of
antibodies 16C10/4C3 and 30C10 at SEQ ID NOs: 6 and 23, respectively. These humanized
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therapy. Such early intervention may be appropriate, for exanple,
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preferred are embodiments in which the antibodies have K4 values of no more than about 200
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30 The antibodies, and fragments thereof, useful in the present compounds and methods
inciude, but are not limited to, biologically active antibodies and fragments. As used herein,
the term “biologically active” refers to an antibody or antibody fragment that is capable of
binding the desired the antigenic epitope and directly or indirectly exerting a biologic effect.



EXAMPLE 1 General Methods St andard net hods in nol ecul ar
bi ol ogy are described (Maniatis, et al. (1982) Mol ecul ar d oning, A
Labor at or yydVBasid13s6Col d Spri ng Har bor Laborat ory Press pcfRkshompibR9
Har bor, 30 NY; Sanbrook and Russell (2001) Mol ecular Coning, ri ed.,
Col d Spr| ng Harbor Laboratory Press, Cold Spring Harbor, NY; W
(1993) Reconbi nant DNA, Vol . 217, Acadeni ¢ Press, San Diego, CA) .
St andard net hods al so appear in Ausbel, et al. (2001) Current
Protocols in Ml ecul ar Biology, Vols.1-4, John Wley and Sons, Inc.
New Yor k, NY, which describes WO 20086021156PCT/ U82007/017679 47
cloning in bacterial cells and DNA mutagenesis (Vol. 1), cloning in
manmmal i an cells and yeast (Vol. 2), glycoconjugates and protein
expr es divpisallxdhesegffects nesuls ifeginn thefailre oSTL( VA to H:)ui ithieedspids. Ao msqul intrain
purifi 5]

G R LRl D10 B ULAREGE D @h&g Mk 3L ABUROLAR Y stigen epijope.

el ectrophoresi's, centrifugation, 1 on ar
(Col i ga{’ﬁ‘tibéthe&tiaf(lﬁ)‘@&?d @Irspemﬁc@mﬁinmbmg by Wmﬁﬁrmgénmﬂlﬁtoelﬁelé?A Wobinding

John Vil Gidise SRSn of Htieen MM Oy o CURHCAlr BRRLYS a0 SOBLER

nodi fication, post- trans atlon pro
pr &t ei ﬁgnmqur%@shﬂ speeifa it bmdatceﬂnb'f’ﬁamﬂwwﬁﬁmbeai 1e(as’eEQ~fCéd,gmﬂ pmferably

Col i ganrg.-ssia tﬁ erﬁ%gqg)afﬁﬁw &Rtn ?ﬂ'&{z\%ﬁp&ﬁl lo?:rirﬁ geeh?m?%%lﬁeﬁt dH thdt

John Wley a Sons New Yor Aus rre
Pr ot oc oF@cﬁwaﬂmb@éai *ara m‘p@nbggmpwg B-1Totm a\ﬁagewnaﬂmesmp es hotdind Y,

NY, PP protéinditat ad Q&t@o%ﬁm%z the L 9Bk ﬁéﬂeﬁ%@auegees 0'91:3'3 it PH%L&dfhgfein

Lkife Sci ence Research, "St Loui s, nnact a
Bi ot eckelpenimb- B4 tneciicier gnd wawa@mmuwcgs thapmay Qenresm)n the protein in

PH@dUChhéblﬁon.pri' Eabitfié, 99 usRNbrdih AEBRLAGY @5t ‘bRl SRRk (f %}
nonocl onil W%{I%Odl es are.described (Colligan, et peY 200 rrent

Pr ot col'd AGIsiRRyProtelt comprisingnil-184 agd afHASO meptidees, %WW‘RW

Har | owrigs FL. AGR 93&&&&9& a]!dﬁb Bﬂwﬁéﬁ it RORN@Bto AGRb@inSRhérAHaY POK.

15Labor at or)é_ Press, g Sgﬁﬁ H?r bor, Har| ow and Lane, supr a)
Standard t edhfifgG&ssFBiEd o <5ibRlpY ?}ﬁ’ﬁh@/& 56%‘5?’&”“??5@?@&@%%5

ar e avahfisddya GCSGQAncEldgzg, th@iSH-Qdﬁd M%@bubsﬁiﬁ@ﬁs) refative %‘&e%ﬁéﬁa@ kit hedvy

| Ne . | |
ooy 1 SR iR it ik Ao B b eimen K07 byt g Hedu e g P manie
gbeper ds asternidaahby BHERA 42009 zwbmmmy ad\ayd, gﬁ\ﬂi &ﬁﬁ?ﬁ@iﬂiﬂﬁtﬁsm
ress, on nn an nti oo

Engi neg?l\fl?%m}(?eé?)r?%a&g?‘y ‘%‘ﬂ“&& ﬁﬁkﬂﬁr‘% 4‘1’%’9{’ é‘?‘fébwﬁq [ggs5ay y
Ant i bo@Eesnple PR hod Aty rivaniasdid afioditk (Sm)l sRfoHed RO ss AR ERDRY 8) cBh8SS that
o P e Pyl LA o Al s

99) edual B $0% ofHemon2dhtrafiéB 1 hi7B/Z8preBatt dn i aad (1{9@1 o
crem | 363 30008k SOkl CIOREL M A0 LR
25Foot & a A di ﬁg!foji@??ﬁlmieﬁo ?fg an SF’esﬂﬁ?dmthe
6, 329, BANeyiments, gh petanv @it fioomatics, hxakuﬂ@okmbmm adtave GOy
lib hage,
{r Ao ot B 260 O AREAS: e LATANARIDAAN oS PERE beifvdilys ofmmnogy
Bar bas{7f %99 8gtivitytagsays.Nudh & wbmmsggriorst@gmcwbnldbmnetcomgen@nmw aftititisr e

t
22557 B 0 dana AR Ao M Rl 1) ool e s AV
Manual Severil af Sgranhglrigiperibodiss pﬁﬁ@rpyesm@sgenn@g linjargpratsn Jhielde mro anllgy
York; K8y a@ﬂivx@l assz(y@ %%Q)coﬁ’ﬂﬁﬂ %a%&ﬁ&%eﬂnt@@@ ié@ﬁ) 1§ R REALG e@ﬁ—rtﬁ%‘ody,

Laborator Manual , Academ c Press, de Bruin

(1999) % 15t bPQER oM the bsﬂglmgawpnmev@a o
2008102115606d abiBRA LV AAné Butibodies of the present invention to bind to cyno IL-17A.
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of the present invention is also advantageous in that may reduce the required dosage in human
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25The day 0 injection was a subcutaneous (Sc) injection of 50 jig
rhiL-17A, acconpani ed by intraperitoneal (ip) injection of Freund's

Conpl et e Al sh@diisgDay 14,32 and 46 se injections of 2pcpPgsiodatdsd
were acconpanied by ip injection of Freund' s |nconplete Adjuvant. The

day 83 injection was a conbination of an ip injection of 20 ug
rhiL-17A in Freund' s Inconplete Adjuvant and an intravenous (iv) tail
vein injection of dill -17A. in saline. 30A test bleed was perforned
at day 53. Fusion of rat splenocytes was perforned on day 87, using
1.6 X to splenocytes and 1.8 X 108 ny# oma cells divided into in
thirty 96-well plates, giving a total of 1.13 X 105 total cells per
well. WD 2008/ 021156PCT1US2007/ 017679 50 Primary screening of
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In one embodiment, the respective heavy and light chains of a plurality of different anti-

TL-174. antibodies (the “original” antibodies) are introduced into yeast haploid cells to create a
library of haploid yeast strains of one mating type expressing a plurality of light chains, and a
library of haploid yeast strains of a different mating type expressing a plurality of heavy

30 chains. These libraries of haploid strains can be mated (or fused as spheroplasts) to produce a
series of diploid yeast cells expressing a combinatorial library of antibodies comprised of the
various possible permutations of light and heavy chains. The combinatorial library of

antibodies can then be screened to determine whether any of the antibodies has properties that



B) Align the non-human VH sequence with each of the five hunman
gernl i ne sequences. Since the V genes only conprise VH residues 1-94,

only thesegyd eRbfies are considered in the Salignnent. pey
Del i neat e t(?1e conpl ementarity-determ ning (CDR) and frane%%@ﬂ(ng%g

regions in the sequence. CDR and FR are defined as a conbi nati on of
the definitions provided in Kabat et al. (1991) (1d.) and Chothia and
Lesk (1987) "Canonical Structures for the Hypervariabl e Regi ons of

| mmunogl obul i ns", Journal of Mbdlecul ar Biology, 196:901-917. The
definition is 10thus: VH CDR1 = 26-3539CDR2 = 50-65, CDR3 = 95-102.
D) For each listed residue position below (Table 1), assign nuneri cal
score at each residue position for which the non-human and human
sequenaesupdrinr (DENTAffifgboe 1L 1 Rdkiodhesep{ Somrizing avppdiesd SAE{ 281 S

CDR- H1_.3* cts CDR-HL, 3 24 3 Affects CDR HL 26 4 Affects
CDR- HW%&E%%@%%%S CDR-Hl, 3* 29 4 Affects CDR Hl* 34 4 Affects

CDR- H1* 35 In another embodiment, antibodies of the present invention are human domain
antibodies in which portions of an antibody variable domain are linked in a polypeptide of
5  molecular weight approximately 13 kDa. See, e.g., U.S. Pat. Publication No. 2004/0110941.
Such single domain, low molecular weight agents provide numerous advantages in terms of

ease of synthesis, stability, and ronte of administration.

VI.  Phammaceutical Compositions and Administration
10 To prepare pharmaceutical or sterile compositions of the anti-hulL-17A antibodies of
the present invention, the antibody is admixed with a pharmaceutically acceptable carrier or
excipient. See, e.g., Remington's Pharmaceutical Sciences and U.S. Pharmacopeia: National
Formulary, Mack Publishing Company, Easton, PA. (1984).
Formulations of therapeutic and diagnostic agents may be prepared by mixing with
15  physiologically acceptable carriers, excipients, or stabilizers in the form of, e.g., Iyophilized
powders, shuxies, aqueous solutions or suspensions (see, e.g., Hardman, et al. (2001) Goodman
and Gilman'’s The Pharmacological Basis of Therapeutics, McGraw-Hill, New York, NY;
Gennaro (2000) Remington: The Science and Practice of Pharmacy, Lippincott, Williams, and
Wilkins, New York, NY: Avis, et al. (eds.) (1993) Pharmaceutical Dosage Forms: Parenteral
20 Medications, Marcel Dekker, NY; Lieberman, et al. (eds.) (1990) Pharmaceuticat Dosage
( Forms: Tablets, Marcel Dekker, NY; Lieberman, et ol. (eds.) (1990) Pharmaceutical Dosage
Forms: Disperse Systems, Marcel Dekker, NY; Weiner and Kotkoskie (2000} Excipient
Toxicity and Safety, Marcel Dekker, Inc., New York, NY). In one embodiment, anti-IL-17A
antibodies of the present invention are diluted to an appropriate concentration in a sodium
25 acetate solution pH 5-6, and NaCl or sucrose is added for tonicity. Additional agents, such as
polysorbate 20 or polysorbate 80, may be added to enhance stability.

Toxicity and therapeutic efficacy of the antibody compositions, administered alone or in
combination with another agent, can be determined by standard pharmaceutical procedures in
cell cultures or experimental animals, e.g., for determining the LDsp (the dose lethal to 50% of

30  the population) and the EDs; (the dose therapeutically effective in 50% of the population). The
dose ratio between toxic and therapeutic effects is the therapeutic index (LDso/ EDso).
Antibodies exhibiting high therapeutic indices are preferred. The data obtained from these cell

culture assays and animal stodies can be used in formulating a range of dosage for use in



2 VHVL interface 37 2 VII/VL interface 39 2 VW VL interface 44 2
VH VL interface 45 2 VHNL interface 47 4 VH VL interface, CDRL3 48 3

Affects CQFpiRedR153 Affects COR-112 50 2 VH VL i nterfaggrpdisrdifdBCcts
CDR- H2

10

15

20

25

30

40

human. The dosage of such compounds lies preferably within a range of circulating
concentrations that include the EDsg with little or no toxicity. The dosage may vary within this
range depending upon the dosage form employed and the route of administration.

The mode of administration is not particularly important. Suitable routes of
administration include oral, rectal, transmucosal, or intestinal administration; parenteral
delivery, including intramuscular, subcutaneous, intramedullary injections, as well as
intrathecal, direct intraventricular, intravenous, intraperitoneal, intranasal, or intraocular
injections. Administration can be carried out in a variety of conventional ways, such as oral
ingestion, inhalation, insufﬂaﬁon, topical application or cutaneous, transdermal, subcutaneous,
intraperitoneal, parenteral, intra-arterial or intravenous injection. Intravenous administration to
the patient is preferred.

Alternatety, one may administer the antibody in a local rather than systemic manner, for
example, via injection of the antibody directly into an arthritic joint or pathogen-induced lesion
characterized by immunopathology, often in a depot or sustained release formulation.
Furthermore, one may administer the antibody in a targeted drug delivery system, for example,
in a liposome coated with a tissue-specific antibody, targeting, for example, arthritic joint or
pathogen-induced lesion characterized by immunopathology. The liposomes will be targeted to
and taken up selectively by the afflicted tissue.

The administration regimen depends on several factors, including the serum or tissue
turnover rate of the therapeutic antibody, the level of symptoms, the immunogenicity of the
therapeutic antibody, and the accessibility of the target cells in the biological matrix.
Preferably, the administration regimen delivers sufficient therapeutic antibody to effect
improvement in the target discase state, while simultaneously minimizing undesired side
effects. Accordingly, the amount of biologic delivered depends in part on the particular
therapeutic antibody and the severity of the condition being treated. Guidance in selecting
appropriate doses of therapeutic antibodies is available (see, e.g., Wawrzynczak (1956)
Amtibody Therapy, Bios Scientific Pub. Ltd, Oxfordshire, UK; Kresina (ed.) (1991}
Monoclonal Antibodies, Cytokines and Arthritis, Marcel Dekker, New York, NY; Bach (ed.)
(1993) Monoclonal Antibodies and Peptide Therapy in Autoimmune Diseases, Marcel Dekker,
Mew York, NY; Baert, et al. (2003) New Engl. J. Med. 348:601-608; Milgrom et al. (1999)
New Engl. J. Med. 341:1966-1973; Slamon et al. (2001) New Engl. J. Med. 344:783-752;
Beniaminovitz ef al. (2000} New Engl. J. Med. 342:613-619; Ghosh et al. (2003) New Engl. J.
Med. 348:24-32; Lipsky et al. (2000) New Engi. J. Med. 343:1594-1602).
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Determination of the appropriate dose is made by the clinician, e.g., using parameters or
factors known or suspected in the art to affect treatment. Generally, the dose begins with an
amount somewhat less than the optimum dose and it is increased by small increments thereafter
until the desired or optimum effect is achieved relative to any negative side effects. Important

5  diagnostic measures include those of symptoms of, e.g., the inflammation or level of
inflammatory cytokines produced. Preferably, a biologic that will be used is derived from the
same species as the animal targeted for treatment, thereby minimizing an inflammatory,
autoimmune, or proliferative response to the reagent. In the case of human subjects, for
example, chimeric, humanized and fully hurman antibodies are preferred.

10 Antibodies, antibody fragments, and cytokines ¢an be provided by continucus infusion,
or by doses administered, e.g., daily, 1-7 times per week, weekly, bi-weekly, monthly,
bimonthly ete. Doses may be provided intravenously, subcutaneously, topically, orally,
nasally, rectally, intramuscular, intracerebrally, intraspinally, or by inbalation. A total weekly
dose is generally at least 0.05 pg/kg body weight, more generally at least 0.2 ug/kg, 0.5 pg/kg,

15 1 ng/keg, 10 pg/kg, 100 pg/ke, 0.25 mg/kg, 1.0 mg/ks, 2.0 mg/lkg, 5.0 mg/ml, 10 mg/kg, 25
mg/kg, 50 mg/kg or more (see, e.g., Yang, et al. (2003) New Engl. J. Med, 349:427-434;
Herold, et al. (2002) New Engl. J. Med. 346:1692-1698; Liu, et al. (1999) J. Neurol.
Neurosurg. Psych. 67:451-456; Portielji, et al. (20003) Cancer Immunol. Immunother, 52:133-
144). Doses may also be provided to achieve a pre-determined target concentration of anti-IL-

20 17A antibody in the subject’s serum, such as 0.1, 0.3, 1, 3, 10, 30, 100, 300 pg/ml or more. In

( other embodiments, a humanized anti-IL-17A antibody of the present invention is administered
subcutaneously or intravenously, on a weekly, biweekly or “every 4weeks” basis at 10, 20, 50,
80, 100, 200, 500, 1000 or 2500 mg/subject.

As used herein, “inhibit” or “treat” or “treatment” includes a postponement of

25 development of the symptoms associated with a disorder and/or a reduction in the severity of
the symptoms of such disorder. The terms further include ameliorating existing uncontrolled
or unwanted symptoms, preventing additional symptoms, and ameliorating or preventing the
underlying causes of such symptoms. Thus, the terms denote that a beneficial result has been
conferred on a veriebrate subject with a disorder, disease or symptom, or with the potential to

30 develop such a disorder, disease or symptom.

As used herein, the terms “therapeutically effective amount”, “therapeutically effective
dose” and “effective amount” refer to an amount of an IL-17A binding compound of the

invention that, when administered alone or in combination with an additional therapeutic agent
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the therapeutic effect, whether administered in combination, serially or simultaneously. An
10 effective amount of a therapeutic will result in an improvement of a diagnostic measure or
parameter by at Ieast 10%; usually by at least 20%; preferably at least about 30%; more
preferably at least 40%, and most preferably by at least 50%.
Methods for co-administration with a second therapeutic agent, e.g., cytokine, another
therapeutic antibody, steroid, chemotherapeutic agent, or antibiotic are well known in the art,
15 see, e.g., Hardman, et al. (eds.) (2001} Goodman and Gilman's The Pharmacological Basis of
Therapeutics, 107 ed., McGraw-Hill, New York, NY; Poole and Peterson (eds.) (2001)
Pharmacotherapeutics for Advanced Practice: A Practical Approach, Lippincott, Williams &
‘Wilkins, Phila., PA; Chabner and Longo (eds.) (2001) Cancer Chemotherapy and Biotherapy,
Lippincott, Williams & Wilkins, Phila., PA. The pharmaceutical composition of the invention
20 may also contain immunosuppressive or immunomodulating agents. Amny suitable
immunosuppressive agent can be employed, including but not limited to anti-inflammatory
agents, corticosteroids, cyclosporine, tacrolimus (7.e., FK-506), sirolimus, interferons, soluble
cytokine receptors (e.g., STNRF and sIL-1R), agents that nentralize cytokine activity (e.g.,
inflixmab, etanercept), mycophenolate mofetil, 15-deoxyspergualin, thalidomide, glatiramer,
25 azathioprine, leflunomide, cyclophosphamide, methotrexate, and the like. The pharmaceutical
composition can also be employed with other therapeutic modalities such as phototherapy and
radiation, .
The IL-17A. binding compounds of the present invention can also be used in
combination with one or more antagonists of other cytokines (e.g. antibodies), including but
30 not limited to, IL.-23, IL-1B, IL-6 and TGF-B. See, e.g., Veldhoen (2006) Immunity 24:179-
189; Dong (2006) Nat. Rev. Immunol. 6(4):329-333. In various embodiments, an IL-17A
binding compound of the invention is administered before, concurrently with, or after

administration of the another antagonist or antagonists. In one embodiment, an IL-17A binding
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concurrently, before or after an IL-17A. binding compound of the present invention. See Cua
and Kastelein (2006) Naz. fmmunol. 7:557-559; Tato and O’Shea (2006) Nature 441:166-168;
Twakura and Ishigame (2006) J. Clin. Invest. 116:1218-1222.
Typical veterinary, experimental, or research subjects inclide monkeys, dogs, cats, rats,

10 mice, rabbits, guinea pigs, horses, and humans.

VII. Uses.
The present invention provides methods for using engineered anti-IL-17A antibodies
for the treatment and diagnosis of inflammmatory disorders and conditions, as well as

15 autoimmune and proliferative disorders. Methods are provided for the diagnosis, prevention or
treatment of inflammatory bowel disease (IBD), multiple sclerosis (MS), chronic obstructive
pulmonary disease (COPD), cystic fibrosis (CF), psoriasis, systemic scleroderma, allograft
rejection, autoimmune myocarditis and peritoneal adhesions (see, e.g., Chung et al. (2002) J
Exp. Med. 195:1471-78).

20

! Psoriasis
The skin serves as an imporiant boundary between the interr;al milien and the
environment, preventing contact with potentiaily harmful antigens. In the case of
antigen/pathogen penetration, an inflammatory response is induced to eliminate the antigen.

25 This response leads to a dermal infilirate that consists predominantly of T cells,
polymorphonuclear cells, and macrophages (see, e.g., Williams and Kupper (1996) Life Sci.,
58:1485-1507.) Normally, this inflasmatory response, triggered by the pathogen, is under
tight control and will be halted upon elimination of the pathogen.

In certain cases this inflammatory response occurs without external stimuli and without

30 proper controls, leading fo cutaneous inflammation. The present invention provides methods
for treating and diagnosing cutaneous inflammation. Cutaneous inflammmation, the result of the
cellular infiltrate noted above as well as the secreted cytokines from these cells, encompasses

several inflammatory disorders such as cicatricial pemphigoid, scleroderma, hidradenitis
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suppurativa, toxic epidermal necrolysis, acne, osteitis, graft vs. host disease (GvHD),
pyroderma gangrenosum, and Behcet’s Syndrome (see, e.g., Willams and Griffiths (2002) Clin,
Exp. Dermatol., 27:585-590). The most common form of cutaneous inflammation is psoriasis.

Psoriasjs is characterized by T cell mediated hyperproliferation of keratinocytes
coupled with an inflammatory infiltrate. The disease has certain distinct overlapping clinical
phenotypes including chronic plaque Iesions, skin eruptions, and pustular lesions (see, e.g.,
Gudjonsson et al. (2004) Clir Exp. Immunol. 135:1-8). Approximately 10% of psoriasis
patients develop arthritis, The disease has a strong but complex genetic predisposition, with
60% concordance in monozygotic twins.

‘The typical psoriatic lesion is a well defined erythematous plaque covered by thick,
silvery scales. The inflammation and hyperproliferation of psoriatic tissue is associated with a
different histological, antigenic, and cytokine profile than normal skin, Among the cytokines
assocjated with psoriasis are: TNFg, I1.-19, IL-18, IL-15, IL~12, IL-7, TFNy, IL-17A and 1L-23
(see Gudjonsson et al., supra). IL-17A has been detected in psoriatic skin.

Anti-IL-17A antibodies of the present invention, either alone or in combination with
other agents, may be used in prevention, treatment, diagnosis and prediction of psoriasis flare-
ups. Use of anti-IL~17A antibodies in prediction and treatment of psoriatic outbreaks is
described in cormmonly assigned U.S. Patent Application Publication 2005/0287593 and PCT
Patent Publication WO 2005/108616, the disclosures of which are hereby incorporated by

reference in their entireties.

Rheumatoid Arthritis (R4)

RA is a progressive, systemic disease characterized by inflammation of the synovial
Jjoints affecting about 0.5% of the world’s population. Emery (2006) BAMLJ 332:152-155. Joint
inflammation can lead to deformity, pain, stiffness and swelling, and ultimately to irreversible
deterioration of the joint. Affected joints include knees, elbows, neck and joints of the hands
and feet. Conventional treatment involves use of NSAIDs to alleviate symptoms, followed by
administration of disease modifying antitheumatic drugs (DMARDSs) such as gold,
penicillamine, sulfasalazine and methotrexate. Recent advances include treatment with TNF-o.
inhibitors, including monoclonal antibodies, such as infliximab, adalumimab and golimumab,
and receptor fusion proteins, such as etanercept. Treatment with thess TNF-o inhibitors

dramatically reduces structural damage from the disease.
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The anti-TL-17A antibodies of the present invention may be used to freat RA in subjects
in need of such freatment. Example 16 describes experiments involving the collagen-induced
arthritis (CIA) model of RA, for which data are presented at FIGS. 3A-3D, and Table 15. The
results show a reduction in the fraction of paws with high disease severity scores in animals
treated with an anti-IL-17A antibody of the present invention as compared with diluent and
isotype controls.

The anti-IL-17A antibodies of the present invention may also be combined with other
treatments for RA, e.g. methotrexate, azathioprine, cyclophosphamide, steroids, mycophenolate
mofetil, NSAIDs, or TNF-o inhibitors (antibodies or receptor fragments).

In one embodiment, the anti-IL-17A antibodies of the present invention are used to treat
human subjects who have not previously responded adequately to treatment with DMARDs
alone. In another embodiment, treatment with the anti-IL-17A. antibodies of the present
invention is begun early in the course of disease, without requiring prior failure of DMARD
therapy. Such early intervention may be appropriate, for example, once the safety of the
antibody therapy has been finmly established.

Clinical improvement is measured by determining the ACR. score, as described in more
detail in Example 18. In vanous embodiments, ACR scores of 20, 50, and 70 are the desired
endpoint, and these endpoints may be assessed at any appropriate point in the course of
treatment, such as 5, 10, 15, 24, 40, 50 or more weeks.

Multiple Sclerosis (MS)

MS is thought to be an autoimmune disease of the central nervous system (CNS)
involving loss of myelin from nerve fibers, resulting in plaques or lesions. The most common
form 1s relapsing/remitting MS in which well defined symptomatic flare-ups occur, followed
by pcriod‘s of partial or complete remission. Conventional treatment options include
interferon-B-1a and -1b, mitoxantrone, the tetrapeptide glatiramer acetate, therapeutic alpha-4- -
integrin-specific antibodies (natalizumab), or small molecule antagonists of alpha-4-integrin
(e.g. those disclosed at WQ2003/084984).

The anti-IL~17A antibodies of the present invention may be used to treat MS in subjects
in need of such treatment. The anti-IL-17A antibodies may also be combined with other
treatments for MS, e.g. interferon-f, interferon-c, steroids or alpha-4-integrin-specific

antibodies.
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EXAMPLE 1
General Methods
Standard methods in molecular biology are described (Maniatis, et al. (1982) Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
80  NY; Sambrook and Russell (2001) Molecular Cloning, 3" ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY; Wu (1993) Recombinant DNA, Vol. 217, Academic Press, San
Diego, CA). Standard methods also appear in Ausbel, ez al. (2001) Current Protocols in
Molecular Biology, Vols.1-4, John Wiley and Sons, Inc. New York, NY, which describes
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Academic Press, San Diego, CA; de Bruin et al. (1999) Nature Biotechnol. 17:397-399).
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sequences during humani zation, the ultimte humani zed 4C3 anti body

sequence %ida@ﬁ% pgal to the sequence of humani zed 16C}, /ﬁggﬂbgﬁql(}é,g

Humani zed ant | y 30Cl10 is also created by methods anal ogous

t hose descri bed above for anti body 16Cl10. In determ ning the proper
human franmewor k sequences to be used, 5the parental rat 30Cl10
antibody scores highest against human heavy chain gernmine DP-46 in
subgroup 311 and human |ight chain germine Z-Al19 in subgroup II, so
t hose framework sequences are substit@fed for the rat framework
sequences. The humani zed 30C10 Vi and VH sequences are provi ded at
SEQ ID NGs: 22 and 23, respectively. In other enbodinents, one or
more met hi ofitede fhely anibedien apddia ¢ desgribgbisee eax.Malgekitegal. (2902)
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LéRber §vets Rl QUL immppenednl F@@@'Sgﬁ?munol 13: 65- 93, and Harding et
Methods for flow cytometry, including fluorescence activated cell sorting (FACS), are

available (see, e.g., Owens, et al. (19%94) Fiow .Cyromet;jy Principles for Clinical Laboratory -
Practice, John Wiley and Sons, Hobsken, NJ; Givan (2001) Flow Cytometry, 2" ed ; Wiley-




mce is commonly known in the art and is described, for exanple, in
Tayl or et al. (1992) 15Nucl eic Acids Research 20:6287-6295; Chen et
al . (1993 i onal I nmunol ogy 5. 647- 656; Tuai

(1993) Pr)‘”d%kg{éﬂ?iﬁ Acad. Sot USA 90:3720-3724: Choi %ngg%oﬂ%iﬁw
Nat ure Genetics 4:117-123; Chen et al. (1993) EMBO J. 12: 821- 830;
Tuaillon etal. (1994)J. Inznunol. 152:2912-2920; Lonberg (1994)
Handbook of Experinental Pharmacol ogy 113:49- 101; Taylor et at
(1994) International |nmmunology 6: 579-591; Lonberg et al. (1995)
Intern. 20Rev. Imunol. 13: 65-93; and®Fishwild et al. (1996)Nature

Bi ot echnol ogy 14: 845-851; the contents of which are hereby
i ncorporated by reference in their entireties. See also U S. Patent

Nos. 5lbs4pHegdgenNE &am%(ZOQSB&@cm:Q Flow €y, Jehn A desg@: Sons, Hoboken,
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WD 20081021156PCT/ TJS2007/ 017679 60 17A nonocl onal anti bodi es are
subcl oned at least twice by limting dilution. The stabl e subcl ones
are then iln vitro to generate small anounts o I j.n
tissue cuﬁﬁﬁ%g&ﬁéﬁﬁﬂnlfor characterization. In anotherggﬁ@%gﬁﬁgﬁ?#
the anti-M1 7A anti body nol ecul es of the present invention 5are
produced reconbi nantly (e.g., in an E.coli/T7 expression systen). In
this enbodi nent, nucleic acids encoding the anti body nol ecul es of the
invention (e.g., VHor VO are inserted into a pET-based plasnm d and
expressed in the E.coli/T7 system Th&fe are several nethods to
produce reconbi nant anti bodies known in the art, e.g. U S Patent No.

4,816,567 which is hereby incorporated by reference. The anti body
10nol ecul esPrimpradcsepnig ofitbelreswiting swodelbnal antibodi¢s(tHohi@ruls) WEP et folrinsd by

EXAMPLE, £ i f [y Ant i | | €S, Bi.ndi
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PBS- Tween in a plate washer (SkanWasher, Mol ecul ar Devi ces,

Sunnyval e, 25California, USA) and blotted dry. PBS-Tween is obtained
by adding 0.5 mfL Tween 20 to I x_PBS. Fifty gl fromeach well of the
serial dilution plate is transfer Bt ¥8ERR" assay plate and incubated

at 25C for one hour. H9aGAREAAGY oPRt ARTIEHar 61 (il AtBdaiks 2000 in
i,luent (PB%EBSATWe,en, which is PBS-Tween with 1 S

di | g/ L. BSA). The
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The assay plate is washed as before. Al 3TS (100 pl/well) (Kirkegaard

& Perry Laboratories, Gaithersburg, Maryland, USA) is added, and the
pl at e Psodedwraliernt Bdecion 23 Buhowm (Germiife Rraadesk Safteareswhi ch absor bance

[ d at . Devi :

sunnyval o, e v Ao} Bl d8kuinkThe A0 LSR8 PRl REC
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B0 (the SRl R AR v 351 Oy Sl Wl Bl SR o 28 Bl

si gnal HeaspHehaiesul t s show that binding is detected with all forms of

16C10. sAtinuaing Hohiith \RFaBliSR 250AKBFRLERUEL Y, il SI5hK acia

determning the presence or absence o s,. t he
EC50 nerserassisimearpresnindiye omngbarpuge KAHY mnd Sl VECaddhney pinseseiptivest
used t @oase8sdub GEARS Oftiig, Riariupe affticdd ih¥alort aNe Bo6eaithi iV

30 of the Human Immunogiobulin Heavy (IGH) Genes", Experimental and Clinical

dmmunogenetics, 18:100-116. Comparison to the five germline sequences is performed as
follows:




TABLE 5 Indirect Anti-TL-17A Antibody ELISA mAb rhlL-17A (pg) EC50
(pM rat 16C10 0.025 274 chimeric 16C10 0.025 157 humani zed16C10 w

Bi nai g oP SAPORMRan- 1L 17A monocl onal _ant | bodi es. Lo FRICIIAVED

assessed using an ELISA as follows. Briefly, a capture antibody is
bound to the wells of a mcrotiter plate, after 20which a fixed
concentration of rhlL-17A is added. The nonoclonal anti-IL-17A to be
assayed is then titrated versus the bound MD-17A on the plate to
determ ne the concentration of anti bodiy needed to achi eve

hal f - maxi mal binding. A nore detail ed protocol follows. A
96-well nkrotiter plate is coated with 100 pi/well of capture

anti body (rat) dstiga HebRAnb2E6Vy Sqiempg/refidud mnttserdbanaidingaldbage: al.
buf fer (2%13.5 (the "assay plate"). Plates are 25 incubated covered at
4C for 0 48 hours. The assay plate is washed three tines in a

pl at e washerBY SkamWesivarhunidnl g sdgaenddeviticemsh oStrenmeciuenanG@aithfing ftgdsnces.

USA | bl d with 200 | |, of
ELI )SAaarH;%éayytg% Vit % BNV € rispb gy ke Heilod 58 g e
0. (5% Pheeme®0, 2nmM EDTA) for one hour at 25C on an orbital shaker.

N

The plate i ; d.1 [ f. @it denovi rus- denived .
Lo 17A or B Pamie B8Rl By B IR BN R 6N e
| L- 1gdgh@1§enuﬁ)ce( REIR gybTR s defined enp mmbipaMmmﬁhaﬂaﬁrﬁtiﬁﬂ)ﬁrﬁviﬂizd@mﬂ%:;
IS a ar

or by 1ol Shager) R aRS Peat oRlL AP DT OBl B RO BB
be scr &agirnsaf bosenoglphylingl.lavew! atMolesular Bivlog, 186081OUB| Tl dafinitive: is
rafige Qhusl QORI Mol 5, @rit8l3 sHWsMtpkSNgs 4ph 0! d serial dilutions

Pl ates are R i
D) For each listed residue position below (Table 1), assign numerical score at each

residue position for which the non-human and human sequences are IDENTICAL:

Table 1

Residue # { Score Reason
2 4 Affects COR-H]1,3*
4 3 Affects CDR-H1,3
24 3 Affects COR-H1
26 4 Affects CDR-H1*
27 4 Affects CDR-H],3*
29 4 Affects CDR-H1*

L 34 4 Affects CDR-H1*
35 2 VH/VL interface
37 2 VH/VL interface
39 2 VH/VL interface
44 2 VH/VL interface
45 2 VH/VL interface
47 4 VH/VL interface, CDRL3
48 3 Affects CDR-H2
49 3 Affects CDR-H2
50 2 VH/VL interface
51 3 Affects CDR-H2
58 2 VH/VL interface




5incubated for 1.5 hours at 25C on an orbital shaker. Plates are
washed and 100 gliwell secondary antibody (P(ab02 goat anti-human
kappa |ig BRP, 1:20,000 dilution, BioSource, rl sha
Californi S&O@g%' 1% added, except for assay bl ank well ggﬂbg%’g?”gpe
washed twice (i.e. two cycles of 3 washes per cycle) with plate
rotation between cycles. Th433 substrate (Kirkegaard & Perry
Laboratories, Gaithersburg, Maryland, USA) is added at 10100 id/ well
and incubated 3-5 mnutes on an orbital shaker. Stop solution is

added (100 gl/well) and the plate is f2ad for absorbance at 450-570
tamon a plate reader (Versamax, Ml ecul ar Devices, Sunnyval e,

California, USA). ELI SA results for various forns of antibody
16C10 of the presents9nventijgh are sdnﬁhmsu'JDRTHbl e 6. Binding is
reported as an EC50 eRt+-at Aat+-body—hReecesgary to
obtain 15 hal f-max Si gna%b %#@rﬁ?ﬁow t hat bifnding is
detected wth all foﬁ_’ms of 1&310 MMmsongsHat ed vmth drror ranges
represent the nmean = e—det-drpi-rattons—wi-th—the—stflandar d
devi ation. TABLE 6 pBAnti -1 L-17A ARy CRR: mAb hurfan | L- 17A
EC50(pM ha 16Cl10 wWsg hTL-17/5 66 + [1&meas COBIA2WM R&D Sydtens 130 +
19 ha 16010 Vii N54Ayhil-17A 75

71 4 Affects CDR-H2*

73 3 Affects CDR-H1
76 3 Affects CDR-H1
[

78 3 Affects CDR-H1

91 2 VH/VL interface

93 3 Affects CDR-H3

94 4 Affects CDR-H3*

max 89

* Noted as affecting CDR, conformation in C, Chothia et al. (1989) "Conformations of
Immunoglobulin Hypervariable Regions", Mature 342:877-883.

E) Add all residue position scores. Acceptor germline sequence is the one with the
5  Thighest total score. In a case where two or more germline sequences have identical scores,
then:
1) Among the following residue positions add 1 to the tota} for each position
! where the non-human and human sequences are IDENTICAL: 1, 3, 5-23, 25, 36, 38, 40-43, 46,
66, 68, 70, 72, 74, 75, 77, 79-90, 92 (max 49).
10 2) Acceptor germline sequence is the one with the highest total score. If two
or more germline sequences still have identical scores, either one is acceptable as acceptor.
Light Chain
IIT) Ifthe Vi sequence is a member of the kappa subclass of Vi, compare non-human Vi
sequence to a group of four human Vi, kappa germline amino acid sequences. The group of
is four is comprised of one representative from each of four established human Vi, subgroups
listed in Barbie and Lefranc {1998) "The Human Immunoglobulin Kappa Variable (IGKV)
Genes and Joining (IGK) Segments”, Experimenial and Clinical Immunogenetics, 15:171-
183, and M.-P. Lefranc (2001) "Nomenclature of the Human Immunoglobulin Kappa (IGK.)
Genes", Experimental and Clinical Immunogenetics, 18:161-174. The four subgroups also



ha 16010 VH N54Q rhlL-17A 65 hu 16010 Vii NGOA rhlL-17A 63 ha 16C10

Vii N604 rhlL-17A 74 ha 16010 Vii M6L rhlL-17A 66 ha 16010 Vii MG6A
ThiL-17A GR NBsdS040 Vi1 MPBK rhiL-17A PCT/US2007/017679
53
correspond to the four subgroups listed in Kabat et al. (1991) at pp. 103-130. Comparison to
the four germline sequences is performed as follows:
A) Assign the non-human Vi sequence residue numbers according to Kabat et al.
(1991).

5 B) Align the non-human V. sequence with each of the four human germline sequences.
Since the V genes only comprise Vy residues 1-95, only these residues are considered in the
alignment.

C) Delineate the complementarity-determining (CDR) and frammework (FR) regions in
( the sequence. CDR and FR. are defined as a combination of the definitions provided in Kabat
10 et al. (1991) and Chothia and Lesk (1987) "Canonical Structures for the Hypervariable Regions
of Immunoglobulins”, Journal of Molecular Biology, 196:901-917. The definition is thus; Vi,
CDR1 = 24-34, CDR2 = 50-56, CDR3 = 89-97.
D) For each listed residue position below (Table 2), assign numerical score at each
residue position for which the non-buman and human sequences are IDENTICAL:
15 Table 2
Residue # | Score | Reason
2 4 Affects CDR-L1,3*
4 3 Affects CDR-L1,3
25 4 | Affects CDR-L1*
29 3 Affects CDR-L1,3*
{ |33 4 Affects CDR-L1,3*
34 2 VL/VH interface
36 2 VL/VH interface
38 2 V1/VH interface
43 2 { VL/VH interface
44 2 VL/VH interface
46 4 § VL/VH interface, CDR-H3
47 3 Affects CDR-L2
48 4 | Affects CDR-L2*
49 2 VI/VH interface
55 12 VL/VH interface
58 3 Affects CDR-L2




68 hu 16C10 Vii M6F rhlL-17A 125 ha 16010 Vii MLOOhF rhlL-17A 49 ha
16C10 Vii MLOOhL rhlL-17A 53 ha 16010 ( = Vii N54Q MB6A) rhlL-17A 92

WO 2008/ 0%&}%@5&'{{%82007/ 017679 63 hu 16C10 (= VH 1\ 75{)1&,%2%@9/01%859

Systens 1

10

15

20

54
62 3 Affects CDR-L2
64 4 Affects CDR-L2*
71 4 Affects CDR-L1*
87 2 VL/VH interface
89 2z VL/VH interface
20 4 Affects CDR-L.3*
91 2 VL/VH interface
S4 2 VL/VH interface
95 4 Affects CDR-L3*

* Noted as affecting CDR conformation in C. Chothia et al. "Conformations of
Immuncglobulin Hypervariable Regions", Natuwre 342:877-883, 1989,

E) Add all residue position scores. Acceptor germline sequence is the one with the
highest total score. In a case where two or more germline sequences have identical scores,
then:

1) Among the following residue positions add 1 to the total for each position
where the non-human and buman sequences are IDENTICAL: 1, 3, 5-23, 35, 37, 39-42, 57, 59-
61, 63, 65-70, 72-86, 88.

2) Acceptor germline sequence is the one with the highest total score. If two
or more germline sequences still have identical scores, either one is acceptable as acceptor.
If the V1. sequence is a member of the lambda subclass of V', an analogous procedure is
performed using human Vy lambda germline amino acid sequences from the literature sources

cited above.

Humanization of Anti-human IL-174 Antibodies

With regard to modification of the constant domains, the variable light and heavy
domains of antibody 16C10 (rat anti-human IL-17A IgG1) were cloned and fused to a human
kappa light chain (CL domain) and human IgG1 heavy chain (CH1-hinge-CH2-CH3),
respectively. This combination of the rat variable domains and human constant domains
comprises a chimeric version of antibody 16C10. The sequences of the light and heavy chains
of this chimeric 16C10 are provided at SEQ ID NOs: 9 and 10, respectively.

With regard to modification of the framework regions of the variable domains, the
amino acid sequence of the Vi domain of antibody 16C10 was comparéd to a group of five
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framework sequences. The resulting antibody is referred to herein as “16C10wt”, with the

20 “wi” designating the presence of the same CDRs as the parental rat 16C10, as distinguished
L from the optimized CDRs (having two single amino acid alterations) discussed below. Both
the light and heavy chain variable domains were codon optimized, synthesized and inserted
onto constant domains to provide for potentially optimal expression. Codon optimization,
which may improve expression of cloned antibodies, is purely optional.

25 In addition to the substitution of human constant domain and framework sequences, the
hurnanized 16C10 wt antibody was also modified at two CDR residues to provide for greater
chemical stability of the final humanized antibody. The two changes are represented by bolded
amino acid residues in the “hul6C10” Vy sequence shown in FIG. 1B. With reference to the
Kabat numbering used in FIG. 1B, residue 54 of CDR2 was changed from N (asparagine) in

30 the rat antibody to Q (glutarnine) in the humanized antibody to reduce the potential for
formation of isoaspartate at the NG sequence at residues 54-55. Isoaspartate formation may
debilitate or completely abrogate binding of an antibody to its target antigen. Presta (2005)..
Allergy Clin. immunol. 116:731 at 734. In addition, residue 96 of CDR3 was changed from M
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(methionine) in the rat antibody to A (alanine) in the humanized antibody to reduce the
possibility that the methionine sulfur wonld oxidize, which could reduce antigen binding
affinity and also contribute to molecular heterogeneity in the final antibody preparation. Jd.
These single-residue modifications can be represented as N54Q and M96A. The final

5 humanized 16C10 antibody disclosed herein comprises these two substitutions relative to the
parental rat 16C10 CDRs. '

In another embodiment of the present invention, the chimeric (not humanized) 16C10
antibody is altered to incorporate the two single-residue modifications described above for the
humanized form, i.e. N54Q and M96A,

10 The amino acid sequences of the light and heavy chains of humanized antibody 16C10
(hu 16C10) are provided at FIGS. 2A. and 2B respectively, and at SEQ ID NOs: 2 and 4 (which
include signal sequences). One embodiment of nucleotide sequences encoding the light and
heavy chains of hu 16C10 are shown in SEQ ID NOs:1 and 3. Another embodiment of
nucleotide sequences encoding the light and heavy chains of hu 16C10 are shown in Figure SA

15 (SEQ ID NO:62) and Figure 5B (SEQ D NO:63).

In the inferest of clarity with regard to nomenclature, it is important to recognize that
the Kabat numbering system includes non-numerical amino acid residue designations (e.g. Vy
residues 83a, 83b, 83c) to accommodate variations in the lengths of CDRs and fiamework
regions among various antibodies. Although this numbering system is advantageous in

20 allowing easy reference to corresponding amino acid residues among various antibodies with
CDRs of different lengths, it can result in conflicting designations for specific amino acid
residues when compared with strict sequential-numeric sequence numbering (e.g. sequence
listings). Amino acid residue designations herein are made with reference to the relevant
sequence listing unless otherwise noted, for example by reference to “Kabat numbering”.

25 As an additional point of clarification with regard to nomenclature, SEQ ID NOs: 2 and
4 (humanized 16C10) include the sequences of N-terminal signal peptides (the first 19 residues
of each), which amino acids are removed in the mature form of the antibody. SEQID NOs: 1,
3, 62 and 63 include 57 nucleotides encoding the signal sequences. As used herein, a “mature”
form of a protein refers to the protein without the signal sequence.

30 Humanized antibody 4C3 is created by methods analogous to those described above for
antibody 16C10. Because the parental rat 4C3 antibody differed only at a single amino acid

residue in the framework region of the light chain, and such framework regions are replaced
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with human germline framework sequences during humanization, the ultimate humanized 4C3
antibody sequence is identical to the sequence of humenized 16C10 antibody.

Humanized antibody 30C10 is also created by methods analogous to those described
above for antibody 16C10. In determining the proper human framework sequences to be used,
the parental rat 30C10 antibody scores highest against human heavy chain germline DP-46 in
subgroup 1 and human light chain germline Z-A19 in subgroup I, so those framework
sequences are substituted for the rat framework sequences. The humanized 30C10 Vi and Vy
sequences are provided at SEQ ID NOs: 22 and 23, respectively. In other embodiments, one or
more methionine residues in the CDRs of rat 30C10 are mutated to avoid the potential of
oxidation of the methionine sulfur in the humanized 30€10 antibody. Specifically, heavy chain
residue 34 (in CDRH1) and/or light chain residue 30f (Kabat numbering, see FIG. 14) are
changed from methionine to another amino acid, e.g. alanine. Such antibadies are
subsequently screened to ensure that the methionine substitution does not decrease TL-17A
binding affinity to unacceptable levels,

Chimeric, humanized, and signal sequence-containing versions of antibody 12E6 are
created using the methods described herein, by analogy with preparation of such antibodies
based on parental rat antibody 16C10. Light and heavy chain CDRs for parental rat antibody
12E§ are provided at SEQ ID NOs: 34-36 and 37-39. Human constant domain and variable
domain framework sequences are introduced as described above. In one embodiment, heavy
chain residue 34 (in CDRH]1) is changed from a methionine to another amino acid, e.g. alanine,
to avoid the potential of oxidation of the methionine sulfur in the humanized 12E6 antibody.
‘The resulting antibodies are subsequently screened to ensure that the methionine substitution
does not decrease IL-17A binding affinity to unacceptable levels.

Chimeric, humanized, and signal sequence-containing versions of antibody 23E12 are
created using the methods described herein, by analogy with preparation of such antibodies
based on parental rat antibody 16C10. Light and heavy chain variable domain sequences for
the parental rat antibody 23E12 ave provided at SEQ ID NOs: 44 and 46 (DNA), and 45 and 47
(amino acid). CDRs for parental rat antibody 23E12 are provided at SEQ 1D NOs: 48-50 (light
chain) and 51-53 (heavy chain). Human constant domain and variable domain framework

sequences are introduced into the parental rat antibodies as described above.



mu | L-17 289185 WD 2008/ 021156PCT1US20071017679 65 Det er m ni ng
the equilibriumdissociation constant (Kg) for rat and humani zed

ant i human - ntibodi es using Ki nExA technol ogy The _eguilibrium
di ssoci at i‘{’)(kz‘ioé@sﬁ%?nt s (1Q for anti human IL-17A anti BSE’%E%UG%@w
det erm ned using the Ki nExA 3000 i nstrunent (Sapidyne |Instrunents
Inc., Boise, Idaho, 5USA). KinExA uses the principle of the Kinetic
Excl usi on Assay net hod based on neasuring the concentration of

uncor npl exed anti body in a m xture of antibody, antigen and

anti body-anti gen conplex. See, e.g., 3arling and Brault (2004) Assay
Drug Dev. Technol. 2(6):647-57. The concentration of free antibody is
measured by exposing the mxture to a solid-phase immobilized antigen
for a very brief period of tinme. ERaREEKCe, this is acconplished by

10f | owi ng the solution ph nti gen-.ant jpody .m xt ure past
antigen-goat ed particl eg ?‘igyp%’éﬁagﬁnﬁ‘%%g&‘%ééta geflerat ed by
t he itnsi r umaﬂzyraﬁxmml | gL%zmmah@@omgsﬁgmd;&faFa@immmb fing tgusg&m% mice
constants.are ca at ed ,usi ng a nmat iC t heor as on the .
£ ol ov AT R O PO e FHY YRR L PP OIS TR P L B8 BT TRARRG
rtyipio ke tipiodt bty i o L
L e
. n £t tist m8tatib: fifl i i e TG I ci (Lonberg et
concent E@h—k’ﬁ;" 20 g @%lgial s'.s1 § erfo d on agveral. rgit
nti - IR P47 308474 RSN e FIREL APy B hiba regyoed ggression o
sequenseustdpivbntrs and it eegmstidonmmnaezhtian] thb doreincedhmish heamp amtbght eblai
fh0m et ASl DUIRD éé{ 1 b NG qus. TRnieY # eung” g QeeIRHAC a1 o
(' rru").aq BT FERT the eane specl e§ Was use 5n;50? gPhe | r;%%olbﬁni ged
and samoheadmad hetieslidsdEortgchettdl. (X)), 2pdegtreviewedin lomberg (1954) Handbook of
Pol - et tyl NEW ' ) ted
it Tkl PAG B 1nphES L AR, BB 1083 O O, B E 1168
coat i n%s,_nd/Hedinpetrdli (PR Anint N. Bi ftadn§ieiaTeddS 36-2600.d She prepargtismof Huldiab

accor iyt & RER BpT i et ERIERAIPLE PR GABI RIS o 0
THE colNdeleir gheiistReseakei ERA28T-6295 Shenl etrlatl 993hergrionplmmunology 5: 647-
2008/ Ogdel 9GRGLA %QQ% QNGO HOBE BB US40y 2600 3uL ERA%t i T1b6h)

human, cyno nouse S e ‘vol une:
Nature Genetics 4:117-123; Chen et al. (1993) EMBQO J. 12: 821- 830; Tuaillon et al. (1994} J.

Immunol. 152:2912-2924; Lonberg (1994) Handbook of Experimental Pharmacology 113:49-
101; Taylor et al. (1594) Inrernational Immunology 6: 579-591; Lonberg et al. (1995) Intern.

20  Rev. Immunol. 13: 65-93; and Fishwild et al. {1996} Narture Biotechnology 14: 845-851; the

( contents of which are hereby incorporated by reference in their entireties. See also U.S. Patent
Nos. 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,789,650, 5,877,397, 5,661,016; 5,814,318;
5,874, 299; 5,770,429 and 5,545,807; and Infernational Patent Application Publication Nos. )
WO 98/24884; WO 94/25585; WO 93/1227; WO 92/22645 and WO 92/03918, the disclosures

25 of all of which are hereby incorporated by reference in their entireties.

To generate fully human monoclonal antibodies to IL-17A, HuMab mice are
immunized with an antigenic IL-17A polypeptide as described by Lonberg et al. (1994);
Fishwild et al. (1996) and WO 98/24884. Preferably, the mice are 6-16 weeks of age upon the
first immunization. For example, a purified preparation of IL-17A. can be used to immunize
30 the HuMab mice infraperitoneally. The mice can also be immunized with whole HEK293 cells
that are stably transformed or fransfected with an IL-17A gene. An “antigenic IL~-17A
polypeptide” may refer to an IL-17A polypeptide of any fragment thereof, which elicits an anti- .

IL-17A immune response in HuMab mice.
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necessary. Several mice are immunized for each antigen. For example, a total of twelve
HoMAbD mice of the HCO7 and HCO12 strains can be immunized.
Hybridoma cells producing the monoclonal, fully human anti-IT.-17A antibodies are

produced by methods commeonly known in the art, such as the hybridoma technique originally

16  developed by Kohler et al. (1975) (Nature 256:495-497); the trioma technique (Hering et al.
(1988) Biomed. Biochim. Acta. 47:211-216 and Hagiwara et al. (1993) Hum. Antibod.
Flybridomas 4:15); the humian B-cell hybridoma technique (Kozbor et al. (1983) Iinmunology
Today 4:72 and Cote et al. (1983) Proc. Nat’l Acad. Sci. U.S.A. 80:2026-2030); and the EBV-
hybridoma technique (Cole et al. (1985) in Monocilonal Antibodies and Cancer Therapy, Alan

20 R, Liss, Inc,, pp. 77-96). Preferably, mouse splenocytes are isolated and fused with PEG to a

1 mouse myeloma cell line based on standard protocols. The resulting hybridomas may then be
sereened for the production of antigen-specific antibodies. In one embodiment, single cell
suspensions of splenic lymphocytes from immunized mice are fused to one-sixth the number of
P3X63-Ag8.653 nonsecreting mouse myeloma cells {ATCC, CRL 1580) with 50% PEG. Cells

25  are plated at approximately 2 x 10° cells/mL in a flat bottom microtiter plate, followed by a two
week incubation in selective medium containing 20% fetal Clone Serum, 18% "653"
conditioned media, 5% origen, 4 mM L-glitamine, 1 mM sodium pyrmvate, SmM HEPES,
0.055 mM 2-mercaptoethanol, 50 units/ml penicillin, 50 mg/ml streptomycin, 50 mg/ml
genfamicin and 1X HAT (Sigma; the HAT is added 24 hours after the fission). After two

30  weeks are cultured in medium in which the HAT is replaced with HT. Individual wells are
then screened by ELISA for human anti-1L-17A monoclonal IgG antibodies. Once exiensive
hybridoma growth occurs, medium is observed usually after 10-14 days. The antibody

secreting hybridomas are replated, screened again, and if still positive for human IgG, anti-IL-
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17A monoclonal antibodies are subcloned at least twice by limiting dilution. The stable
subclones are then cultured i» vitro to generate small amounts of antibody in tissue culture
medium for characterization.
In another embodiment, the anti-IL-17A antibody molecules of the present invention
5 are produced recombinantly (e.g., in an E.coli/T7 expression system). In this
embodiment, nucleic acids encoding the antibody molecnles of the invention (e.g., Vy
or Vi) are inserted into a pET-based plasmid and expressed in the E.coli/T7 system.
There are several methods to produce recombinant antibodies known in the art, e.g.
U.S. Patent No., 4,816,567 which is hereby incorporated by reference. The antibody

10 molecules may also be produced recombinantly in CHO or NSO cells.

EXAMPLE 5
Indirect ELISA. of anti-IL-17A Monoclonal Antibodies
Binding of anti-human-IiL-17A monoclonal antibodies to rhllL.-17A. is assessed using an

15 indirect enzyme-linked immunosorbent assay (ELISA). Briefly, a fixed concentration of rhil .~
17A is bound directly to the wells of a microtiter plate. The monoclonal anti-IL-17A to be
assayed is then is added to the rhil~17A coated plate, where the antibody s captured and
quantitated. A more detailed protocol follows,

A 96-well U-bottom MaxiSorp plate is coated with 50 ul/well of thIL-17A. (0.5 pug/ml)

20 in carbonate coating buffer (the “assay plate”), Carbonate coating bufferis 2.9 g/L NaHCO,

( 1.6 g/L Na;COs, pH 9.4. Plates are incubated covered at 4°C overnight. Monoclonat
antibodies to be screened are serially diluted in duplicate across the rows of a V-boitom plate
such that the final volume is 60 pl/well (the “serial dilution plate™). The assay plate is washed
three times with PBS-Tween in a plate washer (SkanWasher, Molecular Devices, Sunnyvale,

25 California, USA) and blotted dry. PBS-Tween 1s cbtained by adding 0.5 ml/L, Tween 20 to 1X
PBS. Fifty nl from each well of the serial dilution plate is transferred to the assay plate and
incubated at 25°C for one hour. Secondary antibodies are diluted 1/2000 in diluent (PBS-BSA-
Tween, which is PBS-Tween with 1 g/ BSA). The secondary antibody for rat monoclonal
antibodies is goat anti~rat IgG (H+L) - HRP (Jackson ImmunocResearch Laboratories, Inc.,

30 West Grove, Pennsylvania, USA). The secondary antibody for chimeric and humanized
monoclonal antibodies is F{ab’), goat anti-human IgG Fey — HRP (Jackson ImmunoResearch
Laboratories, Inc.). The assay plate is washed as before. Diluted secondary antibodies (100
pl/well) are added to the appropriate wells in the assay plate, and the plate is incubated at 25°C
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for 45 minutes. The assay plate is washed as before. ABTS (100 pl/well) (Kirkegaard & Perry
Laboratories, Gaithersburg, Maryland, USA) is added, and the plate is incubated at 25°C for 5-
10 minutes, after which absorbance is read at 405 nm on a plate reader (Versamax, Molecular
Devices, Sunnyvale, California, USA) with a 5 second shake before reading,

Indirect ELIS A results for various forms of antibody 16C10 of the present invention are
shown in Table 5. Binding is reported as an EC50 (the concentration of antibody Tiecessary to
obtain half-miaximal signal). The results show that binding is detected with all forms of
16C10. Although such indirect ELISA assays are useful in quickly determining the presence or
absence of anti-IT-17A antibodies, the EC50 numbers obtained may be assay-dependent and
are typically not used to assess the absolnte binding affinity for any given antibody.

TABLE 5
Indirect Anti-IL~17A Antibody ELISA
mAb hIL-17A (pg) EC50 (pM)
rat 16C10 0.025 274
chimeric 16C10 0.025 157
humanized 16C10 wi 0.025 212
EXAMPLE 6

ELISA of anti-Il -17A Monoclonal Antibodies

Binding of anti-human-1L-17A monoclonal antibodies to rhil-17A is assessed using an
ELISA as follows. Briefly, a capture antibody is bound to the wells of 2 microtiter plate, after
which a fixed concentration of thIL-17A is added. The monoclonal anti-IL-17A to be assayed
is then titrated versus the bound rhIL-~17A on the plate to determine the concentration of
antibody needed to achjeve half-maximal binding. A more detailed protocol follows.

A 96-well microtiter plate is coated with 100 pl/well of capture antibody (rat anti-hil -
17A 12E6, 0.5 1g/ml) in carbonate coating buffer pH 9.5 (the “assay plate™), Plates are
incubated covered at 4°C for 24 to 48 hours. The assay plate is washed three times in a plate
washer (SkanWasher, Molecular Devices, Sunnyvale, California, USA) and blotted dry. The
Pplate is then blocked with 200 pl/well of ELISA assay buffer (20 mM Tris-HCI, 0.15 M NaCl,
PH7.4, 0.5% BSA, 0.05% Tween-20, 2mM EDTA) for ene hour at 25°C on an orbital shaker.
The plate is washed, and 100 pl/well of either adenovirus-derived rthil-17A or E. coli-derived
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human IL-17 (IL-17A) (R&D Systems, Minneapolis, Minnesota, USA)©.1 pug/ml) is added in
ELISA assay buffer and incubated for 2 hours at 25°C on an orbital shaker. The plate is
washed and the monoclonal antibodies to be screened are serially diluted across a row of seven
wells in the range of 1000 ng/ml to 0.0813 ng/ml using 4-fold serial dilutions. Plates are
incubated for 1.5 hours at 25°C on an orbital shaker. Plates are washed and 100 pliwell
secondary antibody (F(ab”); goat anti-human kappa light chain - HRP, 1:20,000 dilution,
BioSource, Carlsbad, California, USA) is added, except for assay blank wells. Plates are
washed twice (i.e. two cycles of 3 washes per cycle) with plate rotation between cycles. TMB
substrate (Kirkegaard & Perry Laboratories, Gaithersburg, Maryland, USA) is added at

100 pl/well and incubated 3-5 minutes on an ozrbital shaker. Stop solution is added

(100 pl/well) and the plate is read for absorbance at 450-570 nm on a plate reader (Versamax,
Molecular Devices, Sunnyvale, California, USA).

ELISA results for various forms of antibody 16C10 of the present invention are shown
in Table 6. Binding is reported as an EC50 (the concentration of antibody necessary to obtain
half-maximal signal). The results show that binding is detected with all forms of 16C10.
Values presented with error ranges represent the mean of multiple determinations with the

standard deviation.

TABLE 6
Anti-IL-17A Antibody ELISA

human IL-17A
rhiL-17A

R&D Systems
rhiL-17A 75
rhIlL-174a 55
rhiL-17A 53
rhIL-172 74
rhIL-17A 66
rhIL-174A 60
rhll-17A 68
rhil-17A 125
rhIl-17A 49
rhIL~-17A 53
rhilL-17A 92

EC50 (pM)
66 + 14
130 + 19
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Binding Affinity of Anti-Human IL-17A Antibodies

Measuring binding of vat and chimeric anti-human IL-174 antibodies using an
electrochemiluminescence (ECL) assay

Origen electrochemiluminescence technology, developed by IGEN, Inc. (Gaithersburg,
Maryland, USA), and was employed to measure the binding of rat anti-human IL-17A
antibodies (and one chimeric antibody) to FLAG-hull-17A. See the Elecsys® immunoassay
system, Roche Diagnostics (Indianapolis, Indiana, USA). Electrochemiluminescence
technology uses a stable ruthenivm metal chelate (Ori-TAG) which, in the presence of
tripropylamine (TPA), generates electrochemiluminescence upon voltage application.
Paramagnetic beads, microns in diameter, act as the solid phase and facilitate rapid assay
Kinetics. The bead/complex is channeled through a flow cell and captured at an electrode by
magnetic application. Voltage is applied and resulting electrochemiluminescence is measured.

ECL assays were performed as follows. Three-fold serial dilutions of anti-human IL-

17A mAbs in 50 pl of the assay buffer were made in a 96-well microtiter plate to give 1-3
pg/ml final concentration in the first well. Fifty pl of the assay buffer and 50 p! of biotinylated
FLAG-hull-17A at 50 ng/ml was added to each well, followed by the addition of either
OriTag-labeled goat anti-rat IgG (H+L) pAb (50 pi at 450 ng/m1) or an anti-hlgG mAb (50 p}
at 500 ng/ml). Finally 50 nl of Origen Streptavidin-Dynabeads at 0.1 mg/m! was added to each
well. After 1 hr incubation at 25°C the plate was processed by the Origen M-series M8/384
analyzer. GraphPad Prism software (GraphPad Software, San Diego, California, USA) was
used to plot the data and calculate area under the curve, which is a rough measure of binding.

Results are presented in Table 7 (which includes some duplicate determinations). The
two rows showing binding ofrat 16C10 to FLAG-hull-17A represent duplicate
determinations. All rat anti-human IL-17A antibodies in the table (1D19, 16C10, 30C10,
23E12) bound to FLAG-hulL-17A, as did the chimeric 16C10. All four antibodies also bound
ta cyno IL-17A. Antibodies 16C10 and 30C10 did not bind to mouse IL.-17A under the
conditions of this assay, whereas antibodies 1D10 and 23812 did.
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Determining the equilibrium dissociation constant (Ky) for rat and humanized anti-
human IL-174 antibodies using KinExA technology

The equilibrium dissociation constants (Ky) for anti human IL-17A antibodies were
determined using the KinExA. 3000 instrument (Sapidyne Instroments Inc., Boise, Idaho,
USA). KinExA uses the principle of the Kinetic Exclusion Assay method based on measuring
the concentration of uncomplexed antibody in a mixture of antibody, antigen and antibody-
antigen complex. See, e.g., Darling and Brault (2004) Assay Drug Dev. Technol. 2(6):647-57.
The concentration of free antibody is measured by exposing the mixture fo a solid-phase
immobilized antigen for a very brief period of time. In practice, this is accomplished by
flowing the solution phase antigen-antibody mixture past antigen-coated particles trapped in a
flow cell. Data generated by the instrument are analyzed using custom software. Eguilibrium
constants are calculated using a mathermatical theory based on the following assumptions:

1. The binding foliows the reversible binding equation for equilibrium:

kon [AD] [Ag] = korr[AbAg], where Kg = Korr / kon

2. Antibody (Ab) and antigen (Ag) bind 1:1 and total antibody equals antigen-
antibody complex (AbAg) plus free antibody.

3. Ilnstrument signal is linearly related to free antibody concentration,

KinExA analysis was performed on several rat anti-human IL-17A antibodies,
humanized variants thereof, and sequence variants of these humanized antibodies. II-17A was
derived from either human (“hu”), cynomolgus monkey (*cyno™), or mouse (“mu”), IL-17A
from the same species was used in both the immobilized and solution phases for each KinExA
determination. Poly(methyl-methacrylate) (PMMA) particles (98 micron) were coated with
human, cyno or mouse IL-17A according to Sapidyne “Protocol for coating PMMA particles
with biotinylated ligands having short or nonexistent linker arms.” All experimental
procedures were done according to the KinExA 3000 manual. All runs were done in duplicate.
The conditions for KinExA are provided at Table 8.
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TABLE 8
KinExA Conditions
IL-17A: | human, cyno | mouse
Sample volume: | 2 ml 4 ml
Sample flow rate: | 0.25 ml/min | 0.25 ml/min
Label volume: | 1 ml 1 mi
Label flow rate: | 0.25 ml/min | 0.25 ml/min
) Antibody conc.: | 0.02-0.1 oM | 0.1 oM
‘i' Highest antigen conc.: | 4 nM 64 nM (23E12)
4.0 nM (1D10)
Lowest antigen conc.: | 1 pM 62 pM (23E12)
3.9 pM (1D10)

Two-fold serial dilutions of the antigen were prepared and mixed with the antibody at
S constant concentration, The mixture was incubated for 2 hours at 25°C to equilibrate.
Table 9 shows the results of the KinExA analysis. Molar concentrations for the
KinexA. analysis were calculated on the basis of a molecular weight of 75 kDa for antibodies
and 15 kDa for IL-17A 1o account for the presence of two binding sites on the antibodies and
the dimeric nature of IL-17A. For some antibodies, replicate experiments were performed with
10 different batches of antibody and/or antigen, in which cases mean values are provided in
Table 9 along with standard errors. Binding constants for the humanized 16C10 wt antibody
and the parental rat 16C10 antibody were similar at approximately 5~10 pM, showing that
humanization did not significantly reduce the high affinity of the parental rat 16C10 for human
IL-17A. Humanized 16C10 incorporating various amino acid substitutions (IN54Q, M96A,
M100hF), including the final humanized 16C10 antibody (having N54Q and M96A.
substitutions compared to rat 16C10) were also assayed and found to have similar, high binding
constants in the 1-10 pM range. The Fab fragment of hu 16C10 bound retained high affinity
(16 pM) compared with the complete antibody. Other antibodies of the present invention (rat
1D10, rat 23E12, rat 30C10) also bound with high affinity to FLAG-hull.-17A, and to ¢yno IL-
17A. Although rat 110 bound to mouse with 10 pM affinity, similar to its affinity for human
and cyno IL~-17A, rat 23E12 had 200-2000 Iower affinity for mouse IL-17A (7000 pM).
Antibodies 16C10 and 30C10 did not bind to mouse IL-17.A (data not shown).

16

20



5941 38 th 13 40 16Cl0 3814 33 th 8 hul 6Cl0 (w) 42 th 16 - hul 6CLO
(N54A) 25 -  hul 6C10 (N54Q) 25 - hul 6CL0 (MPBA) 25 -  hul 6CLO ( MD6K)
25 - hul6CLO (MLOOhF) 50

WO 2008/021156 PCT/US2007/017679
67
TABLE 9
K4 Values Determined by KinExA
mAb Antigen Kd (pM)

rat 16C1l0 rhIL.-17A 6.0
rat 16C10 FLAG-hulL-17A 3.6

hu 16C1l0 wt rhiL-172 3.8 £ 3.0

hu 16C10 [= VH N54Q/MS6A] rhIL-173 3.9 + 2.7
hu 16C10 Fab rhIL-17A 16.1
(_" hu 16C10 VH N54A rhiL-17A 10.8
hu 16C1l0 VH NB4Q rhIL~173 7.0
hy 15CL0 VH MS6A rhIL-174 5.9
hu 18C1L0 VH N540/M96A,/M1O0KhE rhiIL-17A 10.0
rat 1DL1l0 FLAG-hulL-17A 1.7
rat 23E12 FLAG-hulL-~17a 2.8
rat 30CL0 FLAG-hulL-17A 11.0
rat 1LDLO cyno IL-17A 9.8
rat 23E12 cyno IL-17A 28.0
rat 30C10 cyno IL-17A 32.6
rat 16CLl0 cyno IL-~17A 1.7
hu 16C10 cyno IL-17A 16.3
rat 1B10 ma IL-17A 10.3

; rat 23E12 mu IL-17A 7,000

5 Other methods known in the art, such as Biacore® surface plasmnion resonance

spectroscopy may be used to measure the affinity of antibodies of the present invention.
Although Biacore® analysis was performed on several of the antibodies of the present
invention, the binding affinity was generally too high to be measured accurately, specifically,
the dissociation rate was too slow to be measured by this method. Such analysis may,

10  however, be of use in the analysis of lower-affinity anti-IL-17A. antibodies or anti-IL-17A

antibodies having faster dissociation rate constants.
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anti body of interest is the concentration of antibody required to
reduce the level of rhlL-17A-induced |1-6 production to 50% of the
| evel observed in the absence of any added anti-IL-17A anti body.
Results are provided at Table 12. 5 TABLE 12 Anti-I1L-17A Anti body

I nhi bition of LL-6 Production in H DE Cells Antibody n117 -17A 1050
(nM cyno 1L-17A 1C50 (nM rat 4C3 0.5 0.2 rat | 6C10 0.5 0.2 rat
30C10 0.5 O0.Ahti-Hi-1B InGbdidd 12 be aésagddle diluted in Growth Medium to 4X the

maximum concentration to be tested in an experiment. The 4X anfi-IL-17A stock is serially
diluted 1:2 to cover the dynamic inhibition range of the assay, Each of the serially dilnted
antibody samples (all are 4X their final concentration) are mixed 1:1 with the 4X TL-17A
5 solutions in empty plates to generate mixtures with 2X concentrations of both IL-17A and anti-
IL-17A antibodies. These mixtures are allowed to equilibrate at 37°C in a tissue culture
incubator for more than four hours.
) Medium is removed from the adherent confluent synoviocytes and replaced with 100 pl
( (96-well plate) or 200 pl (48-well plate) of Growth Medium. An equal volume of the 2X
10 ligand/ZX antibody solution is added to synoviocytes to give 1X IL-17A (30 ng/ml final) and
1X antibody. Each well (data point) is run in duplicate. Synoviocytes are activated (i.e.
exposed to the IL-17A/antibody mixture) for three days, at which point supemnatants are
transferred to 96 well plates, and optionally frozen, and stored at -80°C until analyzed.
Microtiter plates containing supernatants are thawed and each solution is diluted 1:10 using
15 Growth Medium. Supematants are analyzed for IL-6 and IL-8 using Luminex bead pairs
(Upstate, Charlottesville, Virginia, USA) following manufacturer’s instructions.

Results are provided at Tables 10 (IL-6) and 11 (IL-8). Values presented with error
ranges represent the mean of multiple deterrninations with the standard deviation. Results for
various forms of antibody 16C10 are shown, including a humanized form of 16C10 having the

20  original rat CDRs (“hul6C10 (wt)”) as well as several variants having one, two or three

( changes in the heavy chain CDRs (generally “hul 6C10 X##2”, where X is the amino acid at

residue ## in the heavy chain of hul6C10 (wt) and Z is the new amino acid), “NHP IL-17A" is
non-human primate-derived IL~17A, in this case cynomolgus monkey IL~17A, “Native hull-
17A” refers to mature hull~17A produced when the precursor protein is produced using the

25  matural signal sequence, and differs from rhil-17A by the absence of two N-terminal amino
acids. Concentrations and IC50 values are expressed in ng/ml, but may be expressed in M
units as well. For example, 30 ng/ml thIL-17A corresponds to 1000 pM (MW =30 kDa) and
70 ng/ml anti-IL-17A antibody corresponds to approximatety 470 pM (MW = 150 kDa).

30
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TABLE 10
IC50 (ng/ml) of Anti-IL-17A Measured by Synoviocyte IL-6 Production
. thiL-17A | NHP BDL-17A | Native hulf -17A
Antibody (30 ng/ml) | (30ng/ml) | (10 ng/mi)
rat 1D10 105 == 28 65+ 15 25
rat 16C10 637 6010
hul6C10 (wt) 80+ 10 -
hul6C10 (N54.A) 60 -
, hul6C10 (N54Q) 60 -
{ hul6C10 (M96A) 60 -
hul6C10 (M96K) 60 -
hu16C10 (M100hE) 70 -
hul6C10
(NSAQ/MIGA) 70£8 700 25
hul6C10 20
(N54Q/MS6A/M1 00hF) )
5
TABLE 11
IC50 (ng/ml) of Anti-IL-17A Measured by Synoviocyte IL-8 Production
} thiL-17A | NHP I -17A | Native hulL-17A
Antibody (30 ng/mD) | (30ng/ml) | (10 ng/ml)
1D16 5941 3813 40
16C10 38+14 3348
( m16C10 (wt) 42 £ 16 -
' hul6C10 (N54A) 25 .
hm16C10 (N54Q) 25 -
Iml16C10 (M96A) 25 -
huleC10 (M96K) 25 -
hul6C10 (M100hF) 50 -
hul6C10
hul16C10
(N54Q/M96A/M100LF) 40 -
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protein) are added to the wells in 50 pl and incubated for two hours. Plates ave washed three
times, and 50 ul/well of a biotinylated anti-IL-6 detection antibody (300 ng/ml) is added. The
plates are incubated at room temperature for two hours, washed three times, and 100 pl/well of
30 streptavidin HRP is added and incubated for 20 minutes. The plate is washed again, ABTS
(BioSource, Carlsbad, California, USA) is added {100 pl/well), and incubated for 20 minutes.

Stop solution is added (100 ul/well) and the absorbance at 405nm is measured.




65 rat 83 29 rat 29131 247 rat 29G3 63 rat 23E12 126 rat 603 192 rat
4C2 107 rat 1gGlL no binding EXAMPLE 11 Ba/F3-111L-17Rc- mGCSFR

Proliferat) 10The ability of the anti-1-17A ant} ' t he
MO, R g0l

present inve bl ock the biological activity of

measured by nonitoring rhlL-17A-i nduced proliferation of a cell line
engineered to proliferate in response to IL-17A stinulation.
Specifically, the Ba/F3 cell line (1-3 dependent nurine pro-B cells)

was nodified to express a fusion protein conprising the extracellular
domain of a human IL-17A receptor (1)32-17RC) fused to the
transroenbrane 15donmain and cytoplasm c regi on of nouse granul ocyte
col ony-stinulating factor receptor

The IC50 for an anti-TL-17A antibody of interest is the concentration of antibody

required to reduce the level of rhIL~17A-~induced IL-6 production to 50% of the level observed
in the absence of any added anti-IL-17A antibody.
Results are provided at Table 12,

5
TABLE 12
Anti-IL~-17A Antibody Inhibition of IL-6 Production in NHDF Cells
; Antibody thif~17A | cyno IL~17A
IC50 (M) | IC50 (VD)
rat 4C3 0.5 0.2
rat 16C10 0.5 0.2
rat 30C10 0.5 0.2
rat 6C3 0.8 0.2
rat 1D10 1 0.4
rat 8G9 1 0.4
rat 12B12 1 0.4
rat 18H6 1 0.3
23E12 1 0.3
29G3 1.5 2
_ 20H1 1.5 0.5
{ 12E6 >70 >70
EXAMPLE 10
10 Foreskin Fibroblast Assay Anti-IL-17A Antibodies

The ability of the anti-IL-17A antibodies of the present invention to block the biological
activity of IL.-17A. is measured by monitoring thIL~17A-induced expression of IL~6 in HS68
foreskin fibroblast cell line. Reduced production of IL-6 in response to thllL-17A isused as a
measure of blocking activity by anti-IL-17A. antibodies of the present invention.
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TABLE 14 Ba/ F3£_L7 R%PgGCS Proliferation Assay rash |L-17A [rhlL-
1 7A] (p M tibodies {o pegssgyed are serially diluted in two-fold or 3-fold steps to
give a series of stock solutions that can be used to create final antibody concentrations of 1 to
25 0.001 pg/ml in the IL-17A inhibition assay. A ratIgG control is used in each assay, as well as
media-only samples, as confrols to measure spontaneous IL-6 production in HS68 cells. The
TC medium is aspirated from the wells of the plate containing the HS68 celis. Aliquots of the
various concentrations of anti-IL-17A antibody (0.1 ml of each) are pre-incubated in the wells
with the HS68 cells 37°C for 5 minutes prior to addition of 0.1 mil of 20 ng/mi rhIL-17A, to
30 give a final concentration of thil.-17A of 10 ng/ml (approximately 330 pM of IL-17A dimer).
Cells are incubated 24 hours at 37°C, and supernatants (50 — 100 ul) are harvested and assayed
for IL.~6, for example using a human IL-6 ELISA kit from Pharmingen (OptEIA —~ BD
Biosciences, Franklin Lakes, New Jersey, USA).



human 100- 20 8 rat 1 6C1 O human 276 162 rat 1 6Cl O cyno 100 27
chinmeric 1 6C1 O hurman 100 29 hu 15C10 human 100 15 + 2 WD
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Results for several rat anti-human IL-17A antibodies of the present invention in the
foreskin fibroblast IL-17A inhibition assay are provided at Table 13.

TABLE 13
5 Foreskin Fibroblast Assay
anti-IL-17A antibody | IC50 (pM)
rat 16C10 67
rat 1D10 65
( rat 8G9 29
rat 259HL 247
rat 2963 63
rat 23E12 126
rat 6C3 152
rat 4C2 107
rat Ig@i ne binding
EXAMPLE 11
Ba/F3-hIL-17Rc-mGCSFR Proliferation Assay
10 The ability of the anti-Il-17A antibodies of the present invention to block the biological

activity of IL-17A is measured by monitoring thIl-17A~induced proliferation of a cell line

( engineered to proliferate in response to IL-17A stimulation. Specifically, the Ba/F3 cel} line
(IL-3 dependent murine pro-B cells) was modified to express a fusion protein comprising the
extracellular domain of a human IL-17A receptor (hIL-17RC) fused to the fransmembrane

15 domain and cytoplasmic region of mouse granulocyte colony-stimulating factor receptor
(GCSFR). The resulting cell line is referred to herein as Ba/F3 hIL-17Rc-mGCSFR. Binding
of homodimeric IL~17A to the extracellular IL-17RC domnains causes dimerization of the hIL-
17Rc-mGCFR fusion protein receptor, which signals proliferation of the Ba/F3 celis via their
mGCSFR cytoplasmic domains. Such cells proliferate in response to IL~-17A, providing a

20  convenient assay for IL-17A. inhibitors, such as anti-IL-17A antibodies.

The sensitivity of the Ba/F3-hIL-17Rc-mGCSFR proliferation assay to IL-17A

stimulation makes it possible to perform experiments at relatively low concentrations of rhiL-
17A (e.g. 3 ng/ml, 100 pM) compared with other assays, while still maintaining a robust and

readily measurable proliferative response. This means that lower concentrations of anti-II~



100 13 hu 16C10 human 100 27 hu 16C10 human 276 149 hu. 16Cl0 cyno
100 17 hu 16C10 N540/ MO6A/ MLOOhF human 100 11 rat 1D10
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17A antibodies are required to achieve a molar excess over thlL-17A in the assay.

Experiments performed at lower antibody concentrations make it possible to discriminate
between high affinity antibodies that might otherwise be indistinguishable (i.e. experiments can
be performed closer to the linear range in the antibody-IL-17A binding curve, rather than in the
platean). .
Amntibodies and IL-17A were filtered through 0.22 pm filters after dilution to working
stock concentrations but prior to addition to experimental samples. Four sets of samples were
prepared, in duplicate, across rows of a 96-well flat bottom tissue culture plates. As used in
this Example, Growth Medium is RPMI 1640 w/Glutamax (Invitrogen, Carlsbad, Califomia,
USA), 55 pM 2-mercaptoethanol, 10% formula fed Bovine Calf Sernm (Irvine Scientific,
Santa Ana, California, USA), 50 pg/mL gentamicin, 2 pg/mL puromycin, and 10 ng/mL mIL-3
BioAssay Medium is the same as Growth Medium but without puromycin and mIL-3. All
serial dilutions in this Example were made into BioAssay Medium.

The following experimental samples (75 pl) were prepared: 1) a serial dilution of
Growth Medium (including 10 ng/ml mIL-3); 2) a serial dilution of thIL-17A; 3) a serial
ditution of anti-IL-17A antibodies of the present invention mixed with 3 ng/ml IL-17A, {(final
concentration after cells were added), including a “no antibody” control; and 4) 2 “cells only”
control with no added antibodies, IL-17A or mIL-3. Ba/F3 hIL-17Rc-mGCSFR cells {7500
cells/well) were then added to bring the total volume to 100 ul/well, and the plates were
incubated at 37°C / 5% CO, for approximately 40 hours. AlamarBlue® indicator dye (11
ul/well) was added and the plates were incubated at 37°C / 5% CO, for 6-8 hours. Plates were
then read for the difference in absorbance at 570 nm and 600 nm. IC50 values were
determined using nonlinear fit / sigmoidal dose-response / variable slope.

The results of the Ba/F3 hIL-17Rc-mGCSFR proliferation assay are provided at Table

14.
TABLE 14
Ba/F3 hIL-17Rc-mGCSFR Proliferation Assay
mAb IL-17A | [rhIL-17A1 {pM) | IC50 (pM)
rat 16C10 human 100 - | 20 =+ 8
‘ rat 1eCL0 human 276 162
rat 16C10 CYNo 100 27
chimeric 18C1L0 human 100 29
hu 16C10 human 100 158 + 2




human 276 223 rat 1D10 cyno 100 19 rat 29111 human 28 430 rat 4H12
human 28 400 rat 29G3 human 28 400 EXAMPLE 12

——,
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hu 16C10 human 100 13
VH N54Q/M96A

hu 1sC10 human 100 27
hu 16C10 human 276 148
hu 168CL0 CYNo 1040 17
hu 16C10 N54Q/M96A/M100hF | human 100 11,
rat 1D10 human 275 223
rat 1D1O CYyno 100 19
rat 29HL human 28 230
| rat 4H12 human 28 2400
rat 29G3 human 28 2400

BXAMPLE 12

Cross-Blocking of Anti-IL-17A Antibodies

Different anti-IL-17A antibodies of the invention may bind to the same epitope,
epitopes that overlap, or epitopes that do not overlap, including epitopes that are sufficiently
distinet that two or more antibodies can bind to one IL~17A monomer simultaneously.
Antibodies that bind to portions of IL-17A critical to receptor binding will block the receptor-
mediated biclogical activity of L-17A. Such antibodies are referred to herein as “neutralizing
antibodies.” Antibodies that bind but do not block receptor binding are referred to as non-
neutralizing antibodies.

When performing experiments on IL-17A and anti-IL-17A antibodies it is usefutl to be
able to determine the level of IL~17A (or anti-IL-17A} in a sample, such as by a sandwich
ELISA. See, e.g., Example 6. In one format, an IL~17A ELISA involves coating the wells of a
microtiter plate with a capture antibody, addition of an experimental sample possibly
containing IL-174, and binding of a detection antibody. The capture antibody and the
detection antibody must be able to bind IL.-17A at the same time.

A similar assay may be used to determine the level of an anti-IL~17A antibody, wherein
a standard solution of IL-17A is bound to the wells coated with capture antibody, followed by
addition of 2 an experimental sample possibly containing an anti-IL-17A. antibody, and binding
of a secondary detection antibody (e.g. an anti-human IgG antibody in the case of IgG
humanized antibodies of the present invention). As in the IL-17A sandwich ELISA, the
capture antibody cannot interfere with binding of the antibody to be assayed.
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Such pairs of non-cross-blocking antibodies are also useful in designing ELISAs for
detection of IL~17A. in the presence of therapeutic anti-IL-17A antibodies, e.g. in samples from



ti ssue sanpl e. Such pairs of non-cross-bl ocking anti bodies are
al so useful in designing ELI SAs for detection of1L-17A in the
presence of therapeutic anti-IL-17A antibodies, e.g. in sanples from
WO 2008/ OMABEFEIAIS2007/ 017679 78 pati ents under goi ngPERUB20RITYIA
anti body therapy, in which the presence of an excess of the

t herapeutic anti-IL-17A anti body woul d bl ock detection by anti-IL-17A
ELI SA unl ess the ELI SA anti bodi es were non-cross-bl ocking with the

t herapeutic anti body. 5EXAMPLE 13 Gene Therapy with Anti-1L-17A

Anti bodi es The anti-1L-17A anti.Qodi es of the invention nmay
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W94128152, W94/ 12649, W95/ 02697 and W96/ 22378). The replication
def ective reconbi nant adenoviruses of the present invention can be

pr epar ed »¥ g techni que known to a person skilled in the art (see
Levrero etW@pUS29%1) Gene 101:195; EP 185573; G aham FEIHBIOOEREE).
3:2917; Gahamet at (1977)2. Gem Virot 36:59). 20Adeno-associ ated

vi ruses (AAV) are DNA viruses of relatively small size that can
integrate, in a stable and site-specific manner, into the genone of
the cells that they infect. They are able to infect a wi de spectrum
of cells without inducing any effectsgn cellular growh, norphol ogy
or differentiation, and they do not appear to be involved in human
pat hol ogi es. The use of AAV-derived vectors for transferring genes in
vitro and i [ m 0
Cene. Ther B R B D S oo iy g 55 Wsber
489: 452591 (198%) Bialkrredaies 19892900 Breferaly amal\mg@mgmﬁcmc@ defective
Pat ent (Mﬁ%letﬂ r@ﬁé@%t&@ﬁo@sl}?%@ﬁ&s n@t'ﬁfc&%u%%?ﬁ%%): celll '}réfgf%gﬁfhe
enbodi nent , fgene can be Introduced 1n a retrov vect or

as WPhCa%%Tb‘ik‘r BRétYe viTugise: mppme o st BN BeTy Seaeauenesnficgenome that
4, 980, 3&3130@@ FodettbapgSditi to g 3:

et at (1988) ) Sy Tot dlbapdir 20 tlonfiio SdHE0 Sl pRtlols Depebiv Dol Al
are i nCEFERTRimOstentiredy lask viralgeges arg mpstRafFred] Pse of defeqtive viml vectors
vect or glleRfRedHSasaRnag eé!ls'infa%e&h@ 1dihﬁﬁfatar&%ﬂﬂ¥cﬁﬁ )éol?éaﬂa &Hﬁh@b&ﬁ&

expression . of npuclejc a S encodln an anti body npl ecul e
vent PTG CBVEFls eiRGU0S (EETEc B EOB D53 FSoRCRADSS00 Iy Grrer

8]9f i nclge] m;erm a.ums4 ;e dphie er@chsb%;) J Nﬁzﬂbs%ﬂﬂ‘eﬂﬂ' ’Wﬂ@hS—Tﬁ@fM@%ﬁﬁﬁ eF&iN
ef fi Ci ce g and nondividing cells in these
“1&“62{&93%& "?ﬁ 1?6%@%& m expressi on of the anti body nol ecul e.
For a reV|0 E\)&deﬁ@ﬁnﬁeﬁ&eéﬁ;&%uoﬂb}q&ﬁﬂﬂ% thit @Lm%&ﬁﬁ&ﬁtﬁ%fﬁ&ekﬁl}dde!ﬁ&éﬂ d
et at entiviral _packagi ng

cel | 1 PRASSRr vt B iondRd Ve LTb AR DSTAEA e s vectors Sheh as
facili t‘rmtven@rﬂb@npemﬂjasmmﬂsrd@fm}mgaaﬂdt bR {1992 \OiikU B ¥ 8 306 26-630) 2gEeNe
t hera apy, Ag s .a tetrac CII ne- i Cl bl e VSV- G pseudot yped

| ent i vIEFHEDSS: cﬁé% o 3515?5‘ ?Ih"ém#ﬁ ﬂ %Wgra'g?"é“’?ff‘? HHR dggoxafus
t ittGer s veptemtheve bieanieddhEUPCT fPabliattich st WI4a2eh1dawodgmeskal ri et

i Indum %Tg(ga%% 1I5\£I’ ﬁ%s*%’%%’mgi&ﬁ%%éﬁg} 85’9@%8/%%"2{08%%?‘8 Fepi ?t%“’gﬁeﬁetsf‘ye

t r ans dmspmbinzonhaienpiirusgs eﬁﬂxbs’msmmvmoa oh beprepared b Dy mdﬂ&UQthrrou&z to

o1 noe Lo SUILTR A AP T 07 U3 GB% DS B IRRT S ChretiEhh

Gene t E&EAJICHRHVY; lﬁ’as@ah efrala{1PREML le Vipak B6:68).ar |y Si ndbis virus,

130 o2 el A DAL AR LR
|1 ] i nainsestae, ippobe e siteperific aranger, m@ﬂ@mnozandfmns tutihey (nf@:%)
o Pt B8 FOPASHG S 55 M, EARREL

al phavirus vectors make th ot
vi r us- EeMthaRopbelogy oxfifferamtiatien. 9gd deysloape eepeariolbednyavedipihtman

engi negithbBgRE. THOLASSH ONVGRRSLE Y&dsrs Y AN, e%sg)abo Wﬁ%h
st ocks, of |nf ectl ous_particles, infection of nondi vi

hitgh | BRAEy desgrbed (preddansaie eteh 093 €€nea1her(&©@%aylim6@m§p@pr al RRGO1) ddv.

58:491 Zt)fed Lds& abhasiadbcy MHIM&IJ:Q%QW@Qi/@@@Md%Q@%@QE 17.S. Patent
descrl '%91 %fors et al 2000) Cene. Ther. 7:472- 20480 a

Lundst 8?# @dée’c?ép%lsﬁ‘gdﬁﬁ‘ﬂﬁﬁ%%?@éﬂ Res. 19(1-4):673- 686)

:n a][lot Per Hﬂ)ﬁdﬂdﬁ&ﬂébedx&eﬁﬁ,%@éerﬁ%ﬁn be mmggauﬁgqe&mbé&mby , as
I po e I 0

ction facilitatin ent s ptldes
AR ST A PR TN W SR )
| Bpos O(Ees3} Gell BBrl\‘ZBmaﬂchuttzr&t M1, (1938} y.amsdiees:i 0in; 6P S308NsmENECRLAg 2
Retroviruses are integrating viruses that infect dividing cells.

Lentiviral vectors can be used as agents for the direct delivery and sustained expression

of nucleic acids encoding an antibody molecule of the invention in several tissue types,



precipitation, use of a gene gun, or use of a DNA vector transporter
(see, e.g., Wlson et al. (1992).!. Biol. Chem 267:963-967; WIIians
etal. (1991) Proc. Nasil. Acad. Sc!. USA 88:.2726-2730).
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deli very of exogenous DNA sequences, free of transfection
facilitating agents, in a manmal. A relatively | ow voltage, high
efficiency in vivo DNA transfer technggue, ternmed el ectrotransfer,
has al so been described (Vilquin et at (2001) Gene Ther. 8:1097;
Payen et al. (2001) Exp. SHematot 29:295-300; Mr (2001)
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It is also possible to introduce the vector in vivo as a naked DNA plasmid. Naked DNA

vectors for gene therapy can be introduced into the desired host cells by methods known in the
30 art, e.g., electroporation, microinjection, cell fusion, DEAE dextran, calcium phosphate
precipitation, use of a gene gun, or use of a DNA vector transporter (see, e.g., Wilson et al.
(1992) J. Biol. Chem. 267:963-967; Williams et al. {1991} Proc. Nat'l, Acad. Sci. US4
88:2726-2730). Receptor-rmediated DNA delivery approaches can also be used (Wu er al.



am no acids selected to be optimally diverse (e.g. representative
hydr ophobi ¢, pol ar-uncharged, basic and acidic amno acids), as in
W2005/ 044853. Such affinity maturation can be perforned by

subst i t ut VYh2RPPH1¥NY nunber of amino acids at a posit PEFUS007/017679
interest, including 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, or even nore if non-standard or 30nodified am no
acids are included. WD 2008/ 021156PCT/ U52007/ 017679 83 EXAMPLE 15
Cross-Reactivity with Human Ti ssue The propensity of hunmani zed
anti-human |L-17A anti body hul 6Cl10 to gross-reactivity 5with
non-target tissues in human subjects was assessed as follows. hul 6C10
was preincubated with a biotinylated secondary anti body to form a
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cerebel lum cerebral cortex, colon, fallopian tube, cardiac nuscle,

ki dney, liver, lung, |ynph node, mammary gl and, ovary, pancreas,
parathyroid, pituitary gland, placenta, prostate, retina, skeletal
nmuscl e, skin, small intestine, spinal cord, spleen, stonach, testis,

thymus, thyroid gland, ureter, uterus, and cervix (uterus). MC was
negative in all 32 tissues. This lack of cross-reactivity has several

potential benefits in therapeutic uses of the 25anti-IL-17A

anti bodi es of the present invention, such as reducing the | oss of

anti body due to non-specific binding to other tissues (with

consequent reduction in therapeutic effect), and reducing the

| i kel i hood of adverse effects associated with binding to undesired

ti ssues. EXAMPLE 16 30Treatment of Collagen-Induced Arthritis Using
nti-1L-17A Anti bodi es Col | agen-induced arthritis (CIA) is a widely

accepted nouse nodel for rheumatoid arthritis in humans. Anti-IL-17A

anti body 1D10 of the present invention (the parental rat WO

20081021156PCT/ US20071017679 84



anti body, rather than a humani zed forns thereof) is admnistered to
m ce expressing CIA to assess the ability of anti-1L-17A therapy to
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were random zed to the various treatnent groups. Animals were treated
with either 800 jig, 200 jig, or 50 jig of anti-IL-17A anti body
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BIVID (ng/cc) 25D2 3 95 25D2 3 108 1D10 3 288 1D10 3 299 1D10 0 502
1D10 0 480 20 As with bone erosion, cartilage destruction and
pannus formation (proliferation of the synovial lining form ng
excessi ve WOIEE0Z3156) nf | aned tissue) were al so reduced PAI/HBAPZHIE217A
(11)10)-treated CI A m ce. Histopathol ogy showed that anti-M1 7A

anti body treatnent not only reduced the nunber of paws show ng severe
pat hol ogy, but al so reduced pathology in WO

2008/ 021156PCT/ US2007/ 017679 86 paws that appeared equally inflanmed
based on visual inspection (DSS scoregzof 2 and 3) when conpared with
di luent or isotype treated controls. The observation that
treatnment with anti-IL-17A anti bodies significantly reduced bone -
erosion in the Cl A nodel ofjoint inflammtion suggests that such

t herapy nmay be useful in 5preventing one of the nost debilitating and
irreversible effects of RAin hunﬁﬁgwfpfﬁééldi tion,

Cross-Reactivity with Human Tissue
The propensity of humanized anti-human IL-17A antibody hul6C10 to cross-reactivity

5 with non-target tissues in human subjects was assessed as follows. hul6C10 was preincubated

with a biotinylated secondary antibody to form a pre-complex prior to exposure to tissue

samples. Antibody complexes (with 20 pug/ml of antibody) were then mixed with a tissue or

other sample and incubated to allow binding. Bound secondary antibodies were then detected

using ABC immunoperoxidase detection (Vector Labs, Burlingame, California, USA). Tuson

10 et al. (1990) J. Histochem Cytochem.38(7):923-6. A sample with an nnrelated human IgGi

antibody was included as a negative control.

Immunchistocherical (IHC) staining was performed with hul6C10 against several
positive control target tissues including rhll-17A protein spots on UV-resin slides (Adhesive
Coated Slides, Instrumedics, Inc., St. Louis, Missouri, USA), mouse liver cells infected with an

15 adenovirus—encoding IL-17A, and human rheurnatoid arthritis tissue. IHC revealed binding
(%) in all three positive controls.

THC was then performed against a panel of human tissues (32 in all) to assess cross-
reactivity. All these human tissue samples were mounted on UV-resin slides. Samples were
obtained from three donors for each tissue. The human tissues screened were adrenal gland,

20 bladder, cerebellum, cerebral cortex, colon, fallopian tube, cardiac muscle, kidney, liver, lung,
lymph node, mammary gland, ovary, pancreas, parathyroid, pituitary gland, placenta, prostate,
retina, skeletal muscle, skin, small intestine, spinal cord, spleen, stomach, testis, thymus,
thyroid gland, ureter, uterus, and cervix (uterus). IHC was negative in all 32 tissues.
This lack of eross-reactivity has several potential benefits in therapeutic uses of the
25 anti-IL-17A antibodies of the present invention, such as reducing the loss of antibody due to
non-specific binding fo other tissues (with consequent reduction in therapeutic effect), and

reducing the likelihood of adverse effects associated with binding to undesired tissues.

EXAMPLE 16
30 Treatment of Collagen-Induced Arthritis Using Anti-IL-17A. Antibodies
Collagen-induced arthritis {CIA) is a widely accepted mouse model for theumatoid
arthritis in humans. Anti-IL-17A. antibody 1D10 of the present invention (the parental rat



t he observation that bone erosion is reduced even in highly inflamed
paws suggests that sinple visual assessnent of joint inflammation may
not accurately neasure therapeutic efficacy in the lab, or ultimately
in the cl W 20084EB6ur enent of bone erosion nmay be neceBEHF§00W017¢7ack
the effects of therapeutic treatnents. Such nethods include, but are
not limted to, standard 2-D 10X-ray detection, conputed tonography
(CT), magnetic resonance imging (M), ultrasound (US), and
scintigraphy. See, e.g., GQuermazi et at (2004) Sem n. Muiscztl oskel et.
Radi al . 8(4):269-285. EXAVPLE 17 15BAL, Neutrophil Recruitmnment Assay
of Anti-IL-17A Antibodies The ability of anti-IL-17A anti bodies
of the present invention to block the activity of IL-17A. in vivo was

g::g;ssg} q-ada El&ﬁ‘?ﬁh%ﬁ%%h?d fdnmgg o(tfg gl fegg\{g,,wee fe%'sﬁ@%
(Tacon@sgessahef@;ht@@f MnEbMA thisrap3ytor tkeat tl@Aynam ertyritisat ed wi t h
anti - | LA7A gt QéHu?éwgéagéaﬁoag ea%%g&%si%éél%%m%@%& Orﬂ%.gcpf g

control, by subcutaneous 1njection
of ant myéélgmqgﬁy aptbe tral base witybovinettiye Hicckagre emulsifier ih lceuplity Fmens

adgi ni 8hALLOBOay T fnfeeQferk @ﬁéaxelaégas fn%aégmg 1y%m€%§m@%g%% gﬁfﬁ oply

nl

control)” under |1 dght 1soflurane a | evel
of neudmnwigtied &n B-F@%lélﬁe FreulKe Afdjuyagt Mye@étaéﬂmtnéblasas Wlmmtbwﬁrst goef

wer e &S i Rnpod gﬁgﬁﬁy

t he ccrz%\%g%trat ﬁsé}r%mc}? 25 ant igwlu?cb%?A an | 5@,&%#@%&%

Qeeon eWirEandosuEqddy theyasions Sealpisal SO8Ps| émaéwemésaaneﬂ mathcither 800 pg,
O][ aghgﬁgg),%ay L) ggwﬁﬁ%q mpasmsew mt@%@mg RNy e ﬁ%e&'y ?ﬁm{é}lt

three times. he BAL WwWas centr
fof 10 ’Fﬁﬁﬁlﬁﬁ“é%wﬁF%@P S&h@t@weu%x pn ﬂp‘eﬁlﬁtefiammﬁwn@éulmmmd mlce

Tot al  &f theit QUYL FOMR hfore BHRE MMIETwbR sac:ﬁm%ya% Ald ﬂi%ls%ré EXEPH 10%
blue solution, Differential cell counts were pérforned on cytospin

pr epar %ﬁtﬁ‘f&h&uféife%@wﬁbh forysgppsproesssing apd secbppng Rews pere angbyzed by s,
M SSOUBdtholblSY) for MeTONEHAE histopzt el R0 kgl fe Snbligk ﬁlﬂ%hﬁlaﬁé%e

of oil inmrersion mcr, sco y orlq)nal magni fi cation x. 1000). Cel

count sPABFRITRANGT. G SIEFBIOBy f@@@r%sm anq henedapeaiioas Fap pyapetes

nesit r ophd fradedENHiga @hﬂldi*)m Bis6Rk QE4TE: 'I&hbﬂlse%cﬁﬁtmiﬁﬁhalnﬁﬁtﬂilﬂph' I
PCT/ US2007/ 17679 WO 20Q8/ 8% 1156 87 ults aag gr oVi ded at
FIG 45 ~BRderale & Hricd frop HP‘@%"V&W}SS%EB UEHELYiE ) BHIFASE Seerifygsore

prese r‘(!iDSEl)yﬁl‘Hch maé&mh | el kPN ﬁﬂﬁsé@ﬁ)a ;scil§ of@td 3,361COBEIY h&lonﬁ_ﬂ%aw 1
per cent age. t rophi in uid as a ercenta
P eico s B R g O G st o] Dt HGREIRGOR PO GRGRes of the palm
ft et Ib @hhﬂ:fpaseamm hein Em‘ihmrﬁﬂﬁﬁmﬂthaﬁalﬁf‘and\fﬁﬂglhr(ﬁmth@é%w s@@ﬁ&rsd fzﬁnﬁ 3
a SCI ntrols, as indicated in the
ggendne iﬁﬁ%ﬂﬁl EGEEEEE nﬁ%b?iﬁ% "ful us i nduces signi fi cant
neut r ophi | Rmitsl amannmantetlat Figs. Enbt- mmadahpo&dmme@hfs&m @awp;faﬂ-&n than
|sotyp dosed at the sane S .as. t 17A
ot b &3dee for i B8 GR35 of MR oy 8L i, d0eiihin iR
r educ tinopbarof pawd shbwing high@edzoh@rtscmphwhs stemtmalﬂymgm,ﬁcmtﬁab timee: trieagpings
r ecr ui ra .
oabov B oARSERRIDIY Rp FEhndtad Ml Ol G AR RS b8P vicn
(&) Uyghfg ﬂAﬁtIL" 191 12N Qrerricititions tasted {28 eldg} eowkgli Rgsdsodthiht howRAt who
have ﬁgﬁ&ﬁ L8 d
for treat rrenathgi\?\n?? l‘J?J r?gi%gg%%aﬁnf 513% e?o Wﬁﬁﬁcgr eoge n%'gﬁ
i nventP8h andotsfilage Sampge- rﬁmhabmtmem@bmmm:@c(m oﬁg;bdnqio)l ofand
are o
2] o OEE: dskridefol B ch S B AN RN bR bt S ror gl SRlP-2 Vb
adn1nl%ﬂﬁkﬁﬁrﬁubcutaneously Doses are adjusted for speC|f|c subj ect s
aggor di ng 1 9isalianGRERAoEbE PivF RlafildiBh] RoviRidr, Ay diReiRaihse e diblaphsiR)!
benefit of anti-IL-17A treatment of CIA mice, e.g. decreased bone erosion. In other
experiments, highly inflamed paws (DSS scores of 2 or 3) from CIA mice were analyzed for

bone erosion using histopathology or micro-computed tomography (micro-CT). This study
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19 Epitope Determ nation Ami no acid residues critical to

bi ndi ng of the antibodies of the present invention, e.g. rat 16C10,
wer e det e Weglozd1%60l | ows. 5A first set of experinment sPEEESIHABTEASION
t he observation that rat anti body 16Cl10 was able to bind human | L-17A
(bl'L-17A) but was unable to bind nmouse IL-17A (mL-17A) or related
cytoki ne human |L-17F. Each of these three proteins was |inked to an
N-term nal FLAG peptide tag (see residues 1 to 9 of SEQID NO.: 42).
In order to identify am no acid resi dggs critical for 16Cl0 binding,
vari ous peptide subsequences of FLAG tagged hlL-17A, 10m L-17A and

| L-17F were conbined by m xing restriction fragnents of the rel evant
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30nut agenesi s was performed in which an al ani ne codon was i ntroduced
in place of the native am no acid %1 seﬁ/gral resi dues (45, 46, Si,

52, 54, 55, 56, 57, 58, 60, 61, 62, /@LEéB 70, 72, 73, 78, 80, 82,
84, 85, 86, 88, 93, 94, 95BoddenskY for JbOAs inlGA MEES, 110, 111, 113,
114). Mammal i an expr essi onplasmds-wth genes encodi ng the nut ant
forms of hiL-17A were WO b beraierrt | BSSarPME 605 FoMl7679 89 transi ently
transfected i nto human enb'(ycmm kiidey] (HER)5 293T]| cells. The

supernatants were anal yzed fnrs AL “eptt—s-de—wanti fication and
for anti body 16C10 bi ndi ng b;? Rzphaséreen, 498 desclr i bed supra. None

of the single am no acid al anm® sybgtijftuti geg significantly reduced
bi ndi ng of anti body 16C10. |-G-herpodi-at nuta;bgnsumkre made in which
ubst

“d

=% P o
S5hurman |1 L-17F or nouse )1, -171X)1|Desi dé(;s ver é ituted at various
positions within the 63-87f 1D10 0 502 .
110 | © 480
20

As with bone erosion, cartilage destruction and pannus formation (proliferation of the
synovial lining forming excessive folds of inflamed tissue) were also reduced in anti-hIL-17A
(1D10)~treated CIA mice. Histopathology showed that anti-I[.-17A antibody treatment not
only reduced the number of paws showing severe pathology, but also reduced pathology in



fragment, i.e. L74Q O075R, VB3E, Y85H Al though none of these
I ndi vi dual point nutations inhibited antibody 16C10 bi ndi ng, an

hi L- 17A. having all four changes exhibited substantiall
bi ndi ng, WOAWPOHIHy t hat residues in the 63-87 fragnent T&EE%%@?’%%}A,

and nore specifically residues in the 74-85 fragnment (LGONADG\VDY),
are inportant for 16C10 10bi nding. TABLE 16 Sequence ldentifiers SEQ
I D NO Description 1 hi 16Cl10 |ight chain DNA with signal sequence 2
hu 1600 |ight chain amno acid with signal sequence 3 hu 16C10 heavy
c_hal n DNA with signal sequence 4 hu 1g8C10 heavy chain amno acid with
si gnal sequence 5 hu 16C10/4C3 |ight chain variable domain 6 hu
16C10/ 4C3 heavy chain variable domain 7 rat 16C10 |ight chain

vari a%ﬁrmgﬂeéed uaftd HHlindddbabaroryvieha ixtpyalonaDiSe sdorembi2 Snd 3) when
chimeric 160 O_|i qht chain 10 chineri¢ 16Cl0 heavy chain 11 rat/hit
16C10/ crapagggryith diluent or 1sotype treated controls.
The observation that treatment with anti-IL-17A antibodies significantly reduced bone
erosion in the CIA model of joint inflammation suggests that such therapy may be useful in ’
5 preventing one of the most debilitating and irreversible effects of RA inhumans. In addition,
the observation that bone erosion is reduced even in highly inflamed paws suggests that simple
visual assessment of joint inflammation may not accurately measure therapeutic efficacy in the
1ab, or ultimately in the clinic. Measurement of bone erosion may be necessary to track the
effects of therapeutic treatments. Such methods include, but are not limited to, standard 2-D
10 X-ray detection, computed tomography (CT), magnetic resonance imaging (MR1I), ultrasound
(US), and scintigraphy. See, e.g., Guermazi et al. (2004) Semin. Musculoskelet. Radiol.

8(4):269-285.

EXAMPLE 17
15 BAL Neufrophil Recruitment Assay of Anti-IL-17A Antibedies
The sbility of anti-IL.-17A antibodies of the present invention to block the activity of
I.-17A in vivo was assessed in a bronchoalveolar lavage (BAL) neutrophil recruitment assay.
Briefly, at day -4, five week old female BALB/cAnN mice (Taconic Farms, Germantown, New
York, USA) were treated with anti-IL-17A antibodies of the present invention, or an isotype
20 control, by subcutaneous injection of 0, 10, 30, 40, 60, or 100 ug of antibody per mouse. At
day -1 the mice were stimulated by nasal administration of 1 pg of thIL-17A.in 50 ulof PBS
(or a PBS only control) under light isoflurane anesthesia.
At day O the level of neutrophils present in BAL fluid was determined as follows. Mice
were euthanized with CO- and blood samples were collected, from which the concentration of
25 anti~-IL-17A antibody was determined. A needle was inserted into the upper cervical trachea
through a tracheotomy and BAL fluid was collected by introduction and removal 0£ 0.3 ml of
PBS three times. The BAL fluid was centrifuged (400 x g for 10 minutes at 4°C) and the cell
pellet was resuspended in PBS. Total cell counts were determined in a hemocytometer using
trypan blue solution. Differential cell counts were performed on cytospin preparations by
30 Wrighi-Giemsa staining (Sigma-Aldrich, St. Lounis, Missouri, USA), according to standard
morphologic criteria with use of oil immersion microscopy (original magnification x 1000).
Cell counts were carried out on 200 or 300 cells (lymphocytes, monocytes, neutrophils,

eosinophils) to determine the percent BAL neutrophil.
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Results are provided at FIG. 4. Data are provided for three anti-IL-17A antibodies of
the present invention (1D10, 16C10 and 4C3), as well as conirols. The percentage of
nentrophils in BAL fluid as a percentage of all levkocytes for individual experimental animals
is plotted as a function of serum antibody concentration, with the left segment of the abscissa

5  {(“0”to “1”) representing controls, as indicated in the legend. The controls show that thIL-17A
stimulus induces significant neutrophil recruitment that is not reduced by administration of an
jsotype confrol antibody (dosed at the same Jevels as the anti-IL-17A. antibodies). In contrast,

the anti-IL~17A data show a dose-dependent reduction in rhil-17A-induced neutrophil

—~

recruitment, with neutrophil recruitment essentially blocked at serum antibody concentrations
10  above 40-60 pg/mi.

EXAMPLE 18
Treatment of Rheumatoid Arthritis (RA) Using Anti-IL-17A Antibodijes
Human subjects diagnosed with RA who have had an inadequate response to one or
15  more DMARDSs are selected for {reatment with a humanized anti-TL-1 7A antibody of the
present invention. Subjects are maintained on methotrexate (10 mg/week), and are optionally
treated with prednisone for two weeks. Subjects are also dosed monthly with 50 or 100 mg of
anti-IL-17A antibody, administered subcutaneously. Doses are adjusted for specific subjects
according to standard clinical criteria and on the basis of clinical response.
20 Response fo treatment is assessed by determining the ACR score, which is based on
criteria developed by the American College of Rheumatology. The ACR score is a composite
score that integrates multiple clinical parameters and radiographic scores, such as reduction in
the number of swollen and tender joints, patient global assessment, physician global
assessment, pain scale, self-assessed disability, and acute phase reactants (erythrocyte
26  sedimentation rate or C-reactive protein). See Felson et al. (1995) Arthritis & Rheumatology
38; 727-735. A subject is considered to have improved ifhe or she exhibits a score of ACR20
or higher at week 24 or treatment. Tn addition, the proportion of subjects achieving various
ACR scores (e.g. ACR20, ACR50 and ACR70) can be used to compare treatment and placebo
groups in clinical trials to assess the clinical efficacy of the humanized anti-IL-174 antibody of

30  the present invention



25 rat 30Cl10 heavy chain variable domain 26 rat/hu 30C10 CDRL1 27
rat/hu 30C10 CDRL2 28 rat/hu 30C10 CDRL3 29 rat/hu 30C10 CDRH1 30
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88

EXAMPLE 19
Epitope Determination

Amino acid residues critical to binding of the antibodies of the present invention, e.g.
rat 16C10, were determined a follows.

5 A first set of experiments was based on the observation that rat antibody 16C10 was
able to bind human IL-17A. (hIL-17A) but was unable to bind mouse IL-17A (mII~17A) or
related cytokine human JL-17F. Each of these three proteins was linked to an N-terminal
FLAG® peptide tag (see residues 1 to 9 of SEQ ID NO.: 42). In order to identify amino acid
residues critical for 16C10 binding, various peptide subsequences of FLAG-tagged hIl.-17A,

10 miIL-17A and IL-17F were combined by mixing restriction fragments of the relevant genes to
form hybrid polypeptides. Binding of these hybrid polypeptides to antibody 16C10 was
determined in an Amplified Luminescent Préximity Homogeneous Assay (AlphaScreen,
Packard BioScience, Wellesley, Massachuseits, USA) to determine which segments of hilL-
17A were critical fo binding. Biotinylated antibody 16C10 was bound to streptavidin donor

15 beads, and hybrid polypeptides were bound to acceptor beads having anti-FLAG® antibodies
(Packard BioScience). Donor and acceptor beads were mixed, illuminated at 680nm, and
emission was measured at 520-620nm. Binding was measured as enhanced fluorescence in
samples containing hybrid polypeptides that bound to antibody 16C10 because acceptor beads
were held in close proximity to donor beads and emitted light when singlet oxygen fiom the

20 exited donor bead diffused to the acceptor bead.

The results showed that antibody 16C10 binds to hybrid polypeptides comprising amino
acid residues 50-132, 63-132, 1-87, 1-112 and 63-87 from hil -17A, demonstrating that
residues critical to 16C10 binding are present in residues 63-87 of hIL-17A (PSVIWEAKCR
HLGCINADG NVDYHM). All residue numbering in this example is with reference to the

25 sequence of hiL-17A (SEQ ID NO.: 40). For example, mIL-17A and II-17F polypeptides
substituted with residues 63-87 of hII.-17A were able to bind antibody 16C10, whereas the
intact mIL-17A and I.~17F were not.

Point mutations were also introduced into hfL.-17A to determine which amine acid
residues were critical to antibody 16C10 binding. In one experiment, alanine-scanning

3o mutagenesis was performed in which an alanine codon was introduced in place of the native
amino acid at several residues (45, 46, 51, 52, 54, 55, 56, 57, 58, 60, 61, 62, 67, 68, 70,72, 73,
78, 80, 82, 84, 85, 86, 88, 93, 94, 95, 100, 101, 102, 105, 108, 110, 111, 113, 114).
Mammalian expression plasmids with genes encoding the mutant forms of hIL-17A were



rat/hu 12E6 CDRH3 40 hulL-17A (native) 41 rhlL-17A 42 FLAG 3L-17A 43
R&D | L-17A 44 rat 23E12 light chain variable domain DNA with signal

sequence 12 light chain variable domain amn ' ]

Si gnal segkg)e @%Mi%%r at 23E12 heavy chain variable dona?‘ﬁwﬂ%gﬁ#%g
si gnal sequence 47 rat 23E12 heavy chain variable domain am no acid
wi th signal sequence 48 rat/hu 23E12 CDRL1 49 rat/hu 23E12 CDRL2 50
rat/ hu 23E12 CDRL3 51 rat/hu 23E12 CDRH1 52 rat/hu 23E12 CDRH2 53

rat/hu 23E12 CDRH3
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transiently transfected info human embryonic kidney (HEK) 293T cells. The supernatants were
analyzed for FLAG® peptide tag quantification and for antibody 16C10 binding by
AlphaScreen, as described supra. None of the single amino acid alanine substitutions
significantly reduced binding of antibody 16C10. Other point mutations were made in which
5  human JL-17F or mouse IL-17A residues were substituted at various positions within the 63-87
fragment, i.e. L74Q, G75R, V83E, Y85H. Although none of these individual point mutations
inhibited antibody 16C10 binding, an hIL-17A having 21l four changes exhibited substantially
decreased binding, confirming that residues in the 63-87 fragment of hIL-17A, and more

(' specifically residues in the 74-85 fragment (LGCINADGNVDY), are important for 16C10
10 binding.
TABLE 16
Sequence Identifiers
SEQ ID NO: Description
1 hu 16C10 light chain DNA with signal sequence
2 hu 16C10 light chain amino acid with signal sequence
3 hu 16C10 heavy chain DNA with signal sequence
4 hin 16C10 heavy chain amino acid with signal sequence
S hu 16C10/4C3 light chain variable domain
o 1 hu 16C10/4C3 heavy chain variable domain
( 7 rat 16C10 light chain variable domain
8 1at 16C10/4C3 heavy chain vadable domain
2 chimeric 16C10 light chain
10 chimeric 16C10 heavy chain
11 rat’hu 16C10/4C3 CDRL1
12 rathu 16C10/4C3 CDRL2
13 rat/hu 16C10/4C3 CDRL3
14 rat/hu 16C10/4C3 CDRHI
15 rat 16C10/4C3 CDRH2
16 hu 16C10/4C3 CDRH2 (N54Q)
17 zat 16C10 CDRH2 (N54N/Q/A)
18 rat 16C10/4C3 CDRI3
19 hu 16C10/4C3 CDRH3 (M96A)
20 rat 16C10 CDRH3 (M96M/A/K, M10ChM/F)




54 rat 1D10 light chain variable domain 55 rat 1D10 heavy chain

vari abl e domain 56 rat 1D10 CDRL1 WD 2008/ 021156PCT/ US2007/017679 91
57 rat 1D, 58 rat 1D10 CDRL3 59 rat | DI O CDRHL

CDRH2 61 ‘3"3}2%%%13%H3 62 ha 16CL0 |ight chain DNA m?&’@%ﬁg&&
sequence 63 his 16Cl10 heavy chain DNA with signal sequence Citation
of the above publications or docunents is not intended as an

adm ssion that any of the foregoing is pertinent prior art, nor does
it constitute any adm ssion as to the 5contents or date of these
publ i cations or docunents. All refereppes cited herein are

i ncorporated by reference to the sane extent as if each individual
publication, patent application, or patent, was specifically and

individualIyghndic%5§QC3%gﬁﬂﬁhﬂgg&ﬁg&ﬁgﬁgépy reference.
22 hu 30C10 light chain variable domain
23 hu 30C10 heavy chain variable domain
24 rat 30C10 light chain variable domain
25 rat 30C10 heavy chain variable domain
26 rat/hu 30C10 CDRL1
27 rat/hu 30C10 CDRL2
28 i rat/bu 30C10 CDRL3

( 29 rat/hu 30C10 CDRH1
30 rat/hu 30C10 CDRH2
31 rat/hu 30C10 CDRH3
32 rat 12E6 light chain variable domain
33 rat 12E6 heavy chain variable domain
34 rat/hu 12E6 CDRI.1
35 rat/hu 1256 CDRL2
36 rat/hu 12E6 CDRL3
37 rat/hu 12E6 CDORH1
38 rat/hu 12E6 CDRH2
39 rat/hu 12E6 CDRH3
40 hull.-17A (native)
41 rhll-17A.

__ 42 FLAG-L-17A

" 43 R&D IL-17A .
44 rat 23E12 light chain variable domain DNA with signal sequence
45 rat 23E12 light chain varjable domain amino acid with signal sequence
46 rat 23E12 heavy chain variable domain DNA with signal sequence
47 rat 23E12 heavy chain variable domain amino acid with signal sequence
48 rat/hu 23E12 CDRL1
49 rat/hu 23E12 CDRL2
50 rat/hu 23E12 CDRL3
St rat/hu 23E32 CDRH]1
52 rat/hn 23812 CDRH2
53 | rat/hu 23812 CDRH3
54 rat 1D10 light chain variable domain
35 rat 1D10 heavy chain variable domain
36 rat 1ID16 CDRL1

&3



92 CLAIMS WHAT IS CLAIMED IS 1. A binding conpound that binds to
human 1L-17A, conprising at | east one antibody |ight chain variable

regi on, fragrrent t hereof, having the CDR se

to CDRL3 %"Pb@ﬁ%zlq%ﬁ 11-13; and at |east one anti bo%ﬁﬂgégyo
variabl e region, or bi ndi ng fragnent thereof, having the CDR
sequences CDRH | to CDRH3 of SEQ ID NGs: 14, 17 and 20 or SEQ I D NGCs:
14, 16 and 19. 2. The bindi ng conpound of Caim1l1, wherein the |ight
chain variabl e region conprises the sequence of SEQ ID NO 5 having
up to ten conservative substitutions and wherein the heavy chain

vari abl e regi on conprises the sequence of SEQID NO 6 having up to
ten conservative amno acid substitutions. 3. The binding conpound

of C ai FTGZ Werel Nt Tﬁ18'diﬁ-‘1‘29 corrpou_nd IS an anti body comprising g

||ght ¢ hatn—yari-abte ICEI of—tHat—eehP++SES SEQ FHb—No—5- S hﬂa")

chain variabP® regiwhlPASCORIFrises SEQ ID NO. 6. 4. The binding

conpound] of GPaim 1nathD€]ﬁR1Ehe | i ght chain consists of am no aci ds

1-220 of SEQGbD £1 B! T0 ten conservarive substrtrurions ard
 raf 1] ; ]

t he hea\ly ehatri—coRsStHS ;

up to teln coftervaliatdDIOEMREB | ons. 5. The binding conpound of

Caim4,} wheb2in the: 1600 11@1@hﬂnm§i“gﬂ-§s@{ai 38HnRRceACi ds 1-220 of SEQ

I D NO 2 andgkhe heav Nn_CONSI am no acl ds 1-454 of SEQTD
desne NEaYYs& e,axxsﬂmﬁkﬁ&wmqszgqal SSHBPUES ho bi nding ~

NQ 4 G IIIU bl ITUT Ilg' L,JI ourtu— ot [ B = "I A"/ A v )
conpound conprises a |light chain variable region having at | east 90%
ool ogy to SEQ ID NO 5 and a heavy chain vari abI e regi on havi ng at

| 'east 90% h 7. Th npou of

one of d ai %ﬂ?ﬁ&?&@%@aﬁﬁ@ Fei nyﬁ?ns Bt e mﬁ’gencé%% {5‘% TH aﬁ@ﬁﬁ‘ﬁsioé’g‘ﬂ%tr
fuI ly- mmﬁﬂzmmlmrpemmmwm ﬁ@r@eiﬁ@oﬁstﬁdneragyadrmmunds wfthel ai m
, gfur olynly t rein the
hegvy I(:: g{;nrtlgconst% tp e}ulﬂgﬁﬁég%gﬂigcé@ %%S %{ﬁ refgr%%@s G}) A9 dtan heavy
chain mmsmaﬁfed bexgfasencsrio thesameantent dscil emﬂl in@ividuel itiightig, patemound  of
Claim rLegql on ein
the Ii hc Jz{{]%; &ns an%él{églf?%i#%{ﬁm?l?z%%llg%@%%%tﬁ&%ﬁc I\#]&% ain
consta’f#erPWI on. 10. The bi nding conpound of Claim1l or 2, vvherel n the
bi ndi ng conpound is an anti body fragnent sel ected fromthe group

consi sting of Fab, Fab', Fab'-SH, Fv, scFv, F(al:02, and a di abody.
11. The bi ndi ng conpound of any one of Clains 1 to 7, ‘wherein the

bi ndi ng conpound i nhibits human IL-17A activity. 12. An isol ated

nucl eic acid encodi ng the binding conpound of any one of Clains 1 to
11. 13. An expression vector conprising the nucleic acid of Caim12
operably linked to control sequences that are recogni zed by a host
cell when the host cell is transfected with the vector. 14.The
expression vector of Caim1l3, wherein the expression vector has ATCC
Accessi on No. PTA-7675. 15.A host cell conprising the vector of Claim
14. 16. A nethod of producing a pol ypepti de conpri sing:




(a) culturing the host cell of Caim15 in culture nedi um under
conditions wherein the nucleic acid sequence is expressed, thereby
produci ng pol ypepti des conprising the light and heavy chain variabl e
regi ons; and (b) recovering the polypeptides fromthe host cel
or culture nedium 17.The anti-human |L-17A anti body hul 6C10, wherein
t he anti body am no acid sequence is engoded by the expression vector
of Claim14. 18. A pharmaceutical conposition conprising a binding
conpound of any one of Clains 1 to %ﬁt]@?§ neutralizes human | L-17A
activi ﬂytlcally acce e carrier or diluent. 94
19. Ap arnaceu |ca conp05|t|on conprising a binding conpound of any
one of Clalns 1 to 11 that neutralizes human | L17A activity for use

in treating.rhe nat0|d arthridis of a hinding conpound
any o of 1 BIRHRE SOTPPY 4 Bndin i ey ol AmsaRrir s ea%wwrftgko%llght

the pr %B‘eﬁﬁ i D R 1oﬁ c&hﬁﬁd?ﬁgl?ﬁbgm&@'the?é?ﬁ‘ﬂﬁﬂnfg'tl%qcbﬁrseédeﬁé’és'GIQRLI to CDRL3
rheumatoi d arthri he phar maceuti cal conposition of Oaim 18

or 19, c6PERHP NQ léf13ctﬂai #hlcegt Onmérlbt?dy ltehéy @lanuvamgbbcwg;@tw@ﬂ binding fragment

g? " ﬂ%?éotfﬁnlln%qgé/?D& aﬂﬁﬁg% @?IS'E her corrpr |S%Q$g%9anot ﬁ‘p 1Fant2FoREG D

|nnuno$mmpﬂegﬁum@19r anti-inflammtory agent.

2. The binding compound of Claim 1, wherein the light chain variable region comprises the
sequence of SEQ ID NO: 5 having up to ten conservative substitutions and wherein the heavy
chain variable region comprises the sequence of SEQ ID NO: 6 having up to ten conservative

amino acid substitutions.

3. The binding compound of Claim 2, wherein the binding compound is an antibody
comprising a light chain variable region that comprises SEQ ID NO: 5; and a heavy chain variable

region that comprises SEQ ID NO: 6.

4. The binding compound of Claim 1, wherein the light chain consists of amino acids 1-220
of SEQ ID NO: 2 having up to ten conservative substitutions and the heavy chain consists of
amino acids 1-454 of SEQ ID NO: 4 having up to ten conservative

substitutions.

5. The binding compound of Claim 4, wherein the light chain consists of amino acids 1-220

of SEQ ID NO: 2 and the heavy chain consists of amino acids 1-454 of SEQ ID NO: 4.

6. The binding compound of Claim 1, wherein the binding compound comprises a light chain
variable region having at least 90% homology to SEQ ID NO: 5 and a heavy chain variable region
having at least 90% homology to SEQ ID NO: 6.

7. The binding compound of any one of Claims 1 to 6, wherein the binding compound is a

humanized or fully-human monoclonal antibody.
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8. The binding compound of Claim 1, further comprising a heavy chain constant region,
wherein the heavy chain constant region comprises a yl, ¥2, y3, or y4 human heavy chain constant

region or a variant thereof.

0. The binding compound of Claim 1, further comprising a light chain constant region,

wherein the light chain constant region comprises a kappa human light chain constant region.

10.  The binding compound of Claim [ or 2, wherein the binding compound is an antibody
fragment selected from the group consisting of Fab, Fab', Fab'-SH, Fv, scFv, F(ab"),, and a
diabody.

11.  The binding compound of any one of Claims 1 to 7, wherein the binding compound

inhibits human IL-17A activity.

12.  Anisolated nucleic acid encoding the binding compound of any one of Claims 1 to 11.

13.  An expression vector comprising the nucleic acid of Claim 12 operably linked to control

sequences that are recognized by a host cell when the host cell is transfected with the vector.

14.  The expression vector of Claim 13, wherein the expression vector has ATCC Accession
No. PTA-7675.

15. A host cell comprising the vector of Claim 14.

16. A method of producing a polypeptide comprising:

(a) culturing the host cell of Claim 15 in culture medium under conditions wherein the
nucleic acid sequence is expressed, thereby producing polypeptides comprising the light and
heavy chain variable regions; and

(b) recovering the polypeptides from the host cell or culture medium.

17.  The anti-human IL-17A antibody hul6C10, wherein the antibody amino acid sequence is

encoded by the expression vector of Claim 14.

18. A pharmaceutical composition comprising a binding compound of any one of Claims 1 to

I1 that neutralizes human IL-17A activity and a pharmaceutically acceptable carrier or diluent.
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19. A pharmaceutical composition comprising a binding compound of any one of Claims 1 to

11 that neutralizes human IL17A activity for use in treating rheumatoid arthridis.

20.  Use of a binding compound of any one of Claims 1 to 11 that neutralizes human IL17A

activity for the preparation of a pharmaceutical composition for treating rheumatoid arthridis.

21.  The pharmaceutical composition of Claim 18 or 19, or the use of Claim 20, wherein the

binding compound is a monoclonal antibody.

22.  The pharmaceutical composition of Claim 18 or 19, or the use of Claim 20, further

comprising another immunosuppressive or anti-inflammatory agent.



