TREATMENT OF | NSULI N- RESI STANT DI SORDERS FI ELD OF THE | NVENTI ON The
i nvention concerns the treatnent of insulin-resistant disorders. In
parti cul aW0 201él1#8%9ent i on concerns the treatnment of i nsRCTARSEES/0228Nt
di sorders by administration of IL- 17, such as 1L-17A and/or IL-17F
ant agoni sts, such as anti-IL-17A and/or L-17F and/or |IL-17Re anti bodies, or
anti body fragnents. BACKGROUND OF THE | NVENTION The IL- 17 famly
Interleukin-17A (IL-1 7A) is a T-cell derived pro-inflammtory nol ecul e
that stinulates epithelial, endothelial and fibroblastic cells to produce
ot her inflanmatory cytoklnes and chenoki nes |nclud|ng IL-6, I1L-8, G CSF,
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ability to induce | CAMI surface expression, proliferation of T cells, and
growth and differentiation of CD34jhunan progenitors into neutrophils.
| L- 1’PA has al so been i nplaads NS T ENEHINand has been suggest ed
to play an inportant role i n pat hol ogi cal condltlons characterized by the
presence of v.ad cell's and TNF-a production such as rheunatoid
arthritis an oosenln of bone inplants (Van Bezooijen et al, J. Bone
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¥. Immunol., 160(7):3513-21 (1998); Laan, M., et al., J. Immunol., 162(4):2347-52 (1999);

Linden, A., et al,, Eur Respir I, 15(5):973-7 (2000); and Aggarwal, S. and Gurney, A. L., J

20 Leukoc Biol. 71(1):1-8 (2002)). IL-17 also synergizes with other cytokines including TNF-o

and IL-1P to further induce chemokine expression (Chabaud, M., et al., J. Immunol. 161(1):409-
14 (1998)). IL-17A exhibits pleitropic biological activities on various types of cells. IL-17A
also has the ability to induce ICAM-1 surface expression, proliferation of T cells, and growth
and differentiation of CD34" human progenitors into neutrophils. IL-17A has also been

25 implicated in bone metabolism, and has been suggested to play an important role in pathological
conditions characterized by the presence of activated T cells and TNF-a production such as
rheumatoid arthritis and loosening of bone implants (Van Bezooijen et al., J. Bone Miner, Res.,
14: 1513-1521 (1999]). Activated T cells of synovial tissue derived from rheumatoid arthritis
patients were found to secrete higher amounts of [L-17A than those derived from normal

30 individuals or osteoarthritis patients (Chabaud et al., Arthritis Rheum., 42: 963-970 (1999)). It
was suggested that this proinflammatory cytokine actively contributes to synovial inflammation
in rtheumatoid arthritis. Apart from its proinflammatory role, IL-17A seems to contribute to the

pathology of rheumateid arthritis by yet another mechanism. For example, [L-17A has been



pat hol ogy of rheumatoid arthritis by yet another nechanism For exanple.
L-17A has beenshown to i nduce the expression of osteoclast differentiation
factor (G®BRoromRRMA9i N ost eobl asts (Kotake et al, J. di rcTiusy@9i2928403:
1345- 1352 (1999)). ODF stinulates differentiation of progenitor cells into
osteocl asts, the cells involved in bone resorption. Since the level of IL-1
7TA is significantly increased in synovial fluid of rheunatoid arthritis
patients, it appears that IL- 17A induced osteoclast formation plays a
crucial role in bone resorption in rheumatoid arthritis. IL- 17A is also
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20 Consistent with 1L.-17A’s wide-range of effects, the cell surface receptor for IL-17A has
been found to be widely expressed in many tissues and cell types (Yao et al., Cytokine, 2:794
(1997)). While the amino acid sequence of the human IL-17A receptor (IL-R) (866 amino acids)
predicts a protein with a single transmembrane domain and a long, 525 amino acid intracellular
domain, the receptor sequence is unique and is not similar to that of any of the receptors from

25 the cytokine/growth factor receptor family. This coupled with the lack of similarity of IL-17A
itself to other known proteins indicates that IL-17A and its receptor may be part of a novel
family of signaling proteins and receptors. It has been demonstrated that IL-17A activity is
mediated through binding to its unique cell surface receptor (designated hercin as human IL-
17R), wherein previous studies have shown that contacting T cells with a soluble form of the fL-

30 17A receptor polypeptide inhibited T cell protiferation and IL-2 production induced by PHA,
concanavalin A and anti-TCR monoclonal antibody (Yao et al., J. Immunol., 155:5483-5486
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17A receptor polypeptide inhibited T cell proliferation and IL-2 production
i nduced by PHA, concanavalin A and anti-TCR nonocl onal anti body (Yao et

al ., J . wormnol14859155: 5483-5486(1995)). As such, therepcs/ust@oiotdze@nt
interest in identifying and characterizing novel polypeptides having

honol ogy to the known cytokine receptors, specifically IL- 17A receptors.
Interleukin 17A is now recogni zed as the prototype nenber of an energing
famly of cytokines. The | arge scal e sequencing of the human and ot her
vertebrate genones has reveal ed the presence of additional genes encoding
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cartilage matrix release and inhibit new cartilage matri x synthesis (see

U. S.52008¢5°"?%1 88- Al published Nov. 28, 2002). Thus, like IL-1 7A IL-
17F may potentially contribute to the pathology of inflammatory disorders.
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suggesting that IL-17A and IL-17F form a distinct subgroup within the IL-17 family (Starnes,
20 T, etal,J Immunol. 167(8):4137-40 (2001); Aggarwal, S. and Gumey, A. L., J. Leukoc Biol,
71(1):1-8 (2002)). IL-17F appears to have similar biological actions as IL-17A, and is able to
promote the production of IL-6, IL-8, and G-CSF from a wide variety of cells. Similarly to IL-
17A, it is able to induce cartilage matrix release and inhibit new cartilage matrix synthesis (sce
U.5.2002-0177188-A1 published Nov. 28, 2002). Thus, like IL-17A, IL-17F may potentially
25 contribute to the pathology of inflammatory disorders. It has been reported that both IL-17A and
[L-17F are induced in T cells by the action of interleukin 23 (IL-23) (Aggarwal, S., et al., J. Biol.
Chem., 278(3):1910-4 (2003)). More specifically, both IL-17A and IL-17F have been
implicated as contributing agents to progression and pathology of a variety of inflammatory and
autoimmune diseases in humans and mouse models of human diseases. If fact, [L-17A, and to a
3¢ lesser extent, IL-17F, have been implicated as effector cytokines that trigger inflammatory

responses and thereby contribute to a number of autoinflammatory (autoimmune) diseases,

mcluding multiple sclerosis (MS), rheumatoid arthritis (RA), and inflammatory bowel diseases



aut oi mune di seases in humans and nouse nodel s of human di seases. If fact,
IL- 17A, and to a | esser extent, IL- 17F, have been inplicated as effector
cyt oki neswohato/tingsgger i nflanmatory responses and t her elpgTaspdmwiobuzse to a
nunber of autoinflammatory (autoi nmune) diseases, including multiple
sclerosis (M5), rheumatoid arthritis (RA). and inflammatory bowel

di seases(1BDs). This lineage has been terned Thl7 and the nunber of these
cells clearly correlates with di sease progression and severity in nouse
nodel s of human aut oi nmune di seases. Al though the involvenment of IL-17A and
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However, the implications in terms of the site of inflammation itself, whether systemic or local,

20 are unclear.

Insulin resistance, defined as a smaller than expected biological response to a given dose
of insulin, is a ubiquitous correlate of obesity. Indeed, many of the pathological consequences of
obesity are thought to involve insulin resistance. These include hypertension, hyperlipidemia
and, most notably, non-insulin dependent diabetes mellitus (NIDDM). Most NIDDM patients

25 are obese, and a very central and early component in the development of NIDDM is insulin
resistance (Moller et al., New Eng. J. Med., 325: 938 (1991)). It has been demonstrated that a
post-receptor abnormality develops during the course of insulin resistance, in addition to the
insulin receptor downregulation during the initial phases of this disease (Olefsky et al., in
Diabetes Mellitus, Rifkin and Porte, Jr., Eds. (Elsevier Science Publishing Co., Inc., New York,

30 ed. 4, 1990), pp. 121-153),



post-receptor abnormality devel ops during the course of insulin resistance,
in addition to the insulin receptor downregul ation during the initial
phases ofwohba/disease (O efsky et al., in D abetes Ml pctruszo1®iobd280 and
Porte, Jr , Eds. (Elsevier Science Publishing Co., Inc., New York, ed. 4,
1990), pp. 121-153). SUMVARY OF THE | NVENTI ON The present invention is
based, at least in part, on the finding that IL- 17 famly nenbers, and in
particular IL- 17A and IL- 17F, play a role in obesity, insulin resistance
and ot her disorders associated with obesity, such as hyper-1ipidem a and

the netabolic syndronme, anguMMARMOFTHRINEEANIGNS, especially IL-17A and
I L-1 7F antagonists, can be used to treat these conditions. |In one aspect,

the invention concerns a nmethod of treating an insulin-resistant disorder

in a manmal CBAPFISE MYCHBRITISeR st iy, padrindipa theeld1 T faereatenshers,
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aspect, the invention concerns a pharnmaceutic conposition conprising an
| L- 17A apgrigied Mith ppesityntualyanier-lipidendigiand the enapibohic synghvacrarcithatilEdl7] y
accepta | pLep: 0 r .Of Lnsulin-resistant. di sorder.
In an u?%lﬁgr%%ls %éé’%?' ,EH¥ LLEE’IZ%]%:gantLI gﬁt%ga%cg?tﬁ’s&{}ﬁéeu%géé {c})?atglr?sﬁ e &1’?}5\5'and/ or

I L- 17F antagonist in the treatnent of an insulin-resistant disorder. In a
still furthekn aspesty, tHehevantiveaincans £ onted nbtratikg tin fnetlid-fegiathtnsodder in

i nsulin-resistant di.sorder,, said kit ¢ rising. (a) cont ai ner. conpri sing
an 1L IR e e B iR e BB BRSO e S 1 or
adm ni sti@Aiandfoshi-tifaditdgbmgly to treat said disorder. In all aspects, in one
enbodi ment, the disorder is selected fromthe group consisting of
non-insulin Eﬂe eqldent di abetes nellitus (NIDDM, obesity, ovarian

hyper andr oge *glﬁf e’é\‘i‘?&“ﬁ#%%’t“ﬁ’%‘ﬁ@?‘@ﬂ‘.’ce’ffﬁa HUREFUSHHSORIPHBIAN CONPESE 8Br der i s
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e oal

adm nistration is systemc. In a still further ment, the IL- 17A
and/ or [Hhetreptrpeny oft angewia resisanpdiserden body or a fragment thereof, such as an
anti body selected fromthe group consisting of anti-IL~17A, anti-IL- 17F,

anti-1L-17A/ F, dmabdeed GRS timd e L’ SFARSNYH ' o a_ fragment
t hereof . Pref ear%m‘f at teé: ’ant ?%ggi’/’?}g@ amgrr%lﬁé%ﬁ onaﬁﬂe{zgﬁggﬁi%l‘ ?%Fc?nﬁ%ﬁoﬁg{m
chi nmeri ¢ thhgreeimientad an mshlimesisantdipodires, bi specific, multispecific or
cross-reactive antibodies. In yet another enbodi ment the nethod includes
the adm ni st .fnagétﬁ)lr}u%er%snpece:if Ih%%vler\{t?on concerns a kit for treating an insulin-resistant

15 disorder, said kit comprising: (a) a container comprising an [L-17A and/or IL-17F antagonist;

and (b) a label or instructions for administering said antibody to treat said disorder.

In all aspects, in one embodiment, the disorder is selected from the group consisting of
non-insulin dependent diabetes mellitus (NIDDM), obesity, ovarian hyperandrogenism, and

hypertension. In another embodiment, the disorder is NIDDM or obesity.
20 In a further embodiment, the mammal is human and the administration is systemic.

In a still further embodiment, the IL-17A and/or IL.-17F antagonist is an antibody or a
fragment thereof, such as an antibody selected from the group consisting of anti-1L~17A, anti-{f -
L7F, anti-IL-17A/F, anti-IL-17Rc and anti-IL-17R A antibodies, or a fragment thercof.

Preferably, the antibody is a monoclonal antibody, including chimeric, humanized or

25 human antibodies, bispecific, muitispecific or cross-reactive antibodies.

n yet another embodiment, the method includes the administration of an effective

amount of an insulin-resistance-treating agent, such as insulin, IGF-1, or a sulfonylurea.
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anount of an insulin-resistance-treating agent, such as insulin. IG--L or a
sul fonylurea.ln a further enbodi nent, the nmethod includes adm nistration of
an ef f ectwoeommuss® of a further agent capabl e of treatiPog/s2010/029280

i nsulin-resistance disorder, such as Di ckkopf-5 (Dkk-5). BRI EF DESCRI PTI ON
OF THE DRAWNGS FI G 1 shows a nucl eoti de sequence (SEQ ID NO 1) of a
native sequence human |IL- 17A cDNA. FIG 2 shows the am no acid sequence
(SEQ ID NO 2) of native sequence human |IL- 17A derived fromthe coding
sequence of SEQID NGO 1 shown in FIG 1. FIG 3 shows a nucl eoti de sequence
(SEQ | D NO 3)n ofurtcinattiodBneie guenabodivolies! admlnf fraq BNGE anFfeetivk asheansortahe

am no aci s%%yence é%EQ:LD NQ, 4) of native sequence human | L-17F derived
from t héWTBhi%rg" eghle AtEREe Wi rPEiNersaas sierder. pheh 2 Digikept 5 (RHoRs a

nucl eoti de sequence (SEQ ID NGO 5) encoding the native sequence hunman | L-
17 receptor C (IL- 17RpRipelniantiqoNDiraiE prolgenkgown as a clone

desi gnated "DNA 164625-2890. " FITG 6 shows the am no acid sequence (SEQ ID
HO 6) of the native sequence human |IL- 17Rc pol ypeptide (al so known as the
| L- 17RH2 r ecElt behowspk racledtiddqpevanaei®Es) [IDN©); g nf ohathve géqubade hainet I-HED) nodel
study usphRg I'L- 17Rc KO nmice. FIG 8 Wek 8 results of high fat diet nodel
(HFD) study using IL- 17Rc KO mce. FIGs. 9A and 9B d ucose levels in
wild-type and IL- 17Rc KO nmice in the control group and high fat diet

group. |L- 1FRE 2Krws the amir® ackisegicant (SEQ I §0:X) af ndive tequbiiddhuimagd Uced

i nsul | i st L F1G,. 10 A t ) 0. FIG 11 Bod
i gt 1 B8 OFT R e p5tieg et g SEFID Y Sring M L. 17F r ombs on

Insulin resistant HF Diet nodel.FIG 13 ducose tolerance test (GIT) on

post 9 -weekFHnSishgvPLhin®@tidEidGuentd (TR OPIND: DX T86VARqRncd hmmak 4L A7Fhr ough
plasningggiinjection foll owed by G ucose tolerance test (GIT). Effect of

over exp on of IL- 17 on the insulin resistant status assessed through
GIT. DETAI LED DESCRI PTI ON OF THE | NVENTI ON A. Definitions

10 FIG. 4 shows the amino acid sequence (SEQ ID NO:4) of native sequence human [L-17F
derived from the coding sequence of SEQ ID NO:3 shown in FIG.3.

FIG. 5 shows a nucleotide sequence (SEQ ID NO: 5) encoding the native sequence
human IL-17 receptor C (IL-17Rc) polypeptide, which is also known as a clone designated
“DNA164625-2890.”

15 FIG. 6 shows the amino acid sequence (SEQ ID NO: 6) of the native sequence human
[L-17Re polypeptide (also known as the IL-17RH2 receptor).

F1G. 7 Experimental design of high fat diet (HFD) model study using 1L.-17Rc KO mice.
FIG. 8 Week 8 results of high fat diet model (HFD) study using IL-17Rc¢ KO mice.

FIGs. 9A and 9B Glucose levels in wild-type and IL.-17Rc KO mice in the control group
20 and high fat diet group. 1L-17Rc KO mice are resistant to high fat diet (HFD) induced insulin

resistance.
FIG. 10 Area under curve at week 10,
FIG. Il Body weight results.

FIG. 12 Effect of Anti-IL-17 and Anti-IL-17F mAbs on Insulin resistant HF Diet model,



The term"IL- 17" is used to refer generally to nenbers of the IL- 17
famly, including IL- 17A, 1L-17, 1L-17B, IL-17C, 1L47D, IL-17E, |L-17F,
and | L- 1A0ORo10Anedserred I L-17s herein are |L- 17A, |L- péfFusamdiobd2sd 7A/ F.
A "native sequence |L-17 polypeptide"” conprises a pol ypeptide having the
same am no acid sequence as the corresponding |IL-17 pol ypeptide derived
fromnature. Such native sequence |L-17 pol ypeptides can be isolated from
nature or can be produced by reconbi nant or synthetic nmeans. The term
"native sequence |L-17 pol ypeptide" specifically enconpasses

nat ur al | y- oc UG ri3nGutdst ptated et (CEDatpad s asRToghg %A}ﬁ)dspeci fic I'L-17

pol ypeptide (e.g., an extracellular domai n sequence), naturally-occurring
variant for Hi(’e. 0., alternatively spliced forns) and naturally-occurring
Al elic vari SHEooFomE CHEPYIORSt 1166] Aitbrove Plawsd enbbinisstne Siloret he

i nvent i QRlucdsb®1h@lck V& gEeIHe lokez : i des, i - i.n.are
mature or full-length nati vgggggﬁgﬂ%%ﬁﬁ%ﬁﬁgf% ?:SL%I%?Q?}JE@?@%E&%&?&I S 17INF
pol ypept¥Fgessd guahi@Thg the ful | -1ength anino acid sequences shown in
Figures 2 and 4 (SEQ ID NGs: 2 and 4). Start and stop codons are shown in
bol d sfont and underlifyef i BEsCRPY 1§ . f'Ne sequence IL- 17Rc
pol ypepti de" or "' namequmﬁ ' pol ypepti de havi ng
the sane am no acid sequence as the corresponding |IL- 17Rc pol ypepti de

deri ved A.r omDefibiioes Such native sequence IL- i 7Rc pol ypeptides can be

i solated fromnature or can be produced by reconbi nant or synthetic neans.
The term "native seguence |IL- 17Rc pol ypeptide"” specifically enconpasses
nat ur al | y-ocgh‘? Ffﬂgﬂffﬂnlééﬁegdo er ‘%’%ﬁg&a “Teéﬂdbﬁ? Oéfhctihéwsf?i@ﬁ}”f‘?‘éuqukg 11 7Rc
pol ypeptizdelL-matunaR) - O6s W TDILVERE, ant 78, QhdBL-(2A/8. prafddQrnatyi ygby spliced
forns) and _nﬁtural I%(-ogcurri ng allelic variants of the polypeptide. In

vari ous odi ekt &F-¢pd ihd 7Mivent | on, the native sequence L-17Rc

pol ypepti de disclosed herein full-length nati\esequence human | L-17Rc
comppi Si Ng t Renhdiel sz .| o iad [ S : : 6) .

"I sol ated,” when ussg(!tlzl&? %;llgeg(r:gr ii g@ﬁe@ﬁ%ﬁ?@%&%‘%ﬁ%@%%%ﬁ%

her ei n, 2fdapicpslay heporrawondiog [hAsppeantiicidmivid fron natek. Segharatived and/ or
recover fy o [ nt am nant
component LR A7 SRIPHIRIL o he T BbE B b B o BTN B ot 1

i nt er f esenthiticmeadnadho srmcnaive stypeapdUili7 polypeside bspetilieal yahy@episiede, and nmay

i ncl ude { mn t.her pr.atei nacequs, or _nons pr ot ei naceous
sol utes.' gtlﬂflahg‘r%g?uer{} I?%d 'eﬁé%a‘?%g"ﬁ od E}mfﬂﬁeo f%j(?ls??)cé Ctﬁ‘d@ Wlmepgg%ep{ﬁﬁria?i ed (1) to
a degr eextsagkifulgi dontirnt equenta)i mtatily-e@siring variant forms (e.g., alternatively spliced

forms) and naturally-occurring allelic variants of the polypeptide. In various embodiments of the
invention, the native sequence IL-17 polypeptides disclosed herein are mature or full-length
native sequence human IL-17A, IL-17F, and IL-17A/F polypeptides comprising the full-length
amino acid sequences shown in Figures 2 and 4 (SEQ ID NOs: 2 and 4). Start and stop codons

20 are shown in bold font and underlined in the figures.

The term "native sequence IL-17Rc polypeptide” or “native sequence IL-17Rc” refers to
a polypeptide having the same amino acid sequence as the corresponding [L-17R¢ polypeptide
derived from nature. Such native sequence IL-17Re¢ polypeptides can be isolated from nature or
can be produced by recombinant or synthetic means. The term "native sequence IL-17Re¢
25 polypeptide” specifically encompasses naturally-occurring truncated or secreted forms of the
specific IL-17Rc¢ polypeptide, naturally-occurring variant forms (e.g., alternatively spliced
forms) and naturally-occurring allelic variants of the polypeptide. In various embodiments of

the invention, the native sequence IL-17Rc polypeptide disclosed herein full-length native



residues of -termnal or internal am no acid sequence by use of a spinning
cup sequenator, or (2) to honpbgeneity by SDS-PAGE under non-reduci ng or
reduci ng wondiwiiese usi ng Coonmssi e blue or, preferablypcsiust@n/osd2sn n.

| sol at ed pol ypeptide includes polypeptide in situ within reconbi nant cells,
since at | east one conponent of the IL- 17 pol ypeptide natural environnment
wll not be present. Ordinarily, however, isolated pol ypeptide will be
prepared by at | east one purification step. As used herein, "obesity"
refers to a condition whereby a mammal has a Body Mass Index (BM), which

i s cal cubqicnt Rmanel-ghke (dogdrispRthdRiighie? 4Bb @fid shovaf indtigr@BSISERBID.

Convent I@]%& those persons w th normal weight have a BM of 19.9 to |ess
t han 25 esity associated with insulin resistance is specifically
included within this definition. "Insulin resistance” or an

"insulin-resigiiand " dhePidEko dQkriRNhe {z{z‘%’dé b&yﬁe‘ﬁﬁ&étd%fos&f:ﬁ&é{ﬁ eand S 2
di sease, condition, or disorder resul ting froma failure of the normal

net abol P@W@%}ﬁ@ H@éh%fbewﬁmmf@ﬁ and separaisd 9n<(/pw§eqv§temfmm yyompeneef et i on of
ex098nousy N SidoRmett: ont dlﬁxaﬁt%Pﬁpgx%ﬂg'otf '1t99 {n%lrgmg?ﬂ? teueesrﬁﬂgr?a}s had S ulin

produces a subnor na ol ogr cal fesponse. AR |
resi st anoald rspipﬂibfsetmfemmﬁn dhagnowic ootheeipeMaItEeb fot thegolgbeptidsent el s per si st

|nthef vat evels of _insu

essence. &gtﬁisfgmgﬂ%é n%!g)x}ﬁ easnls é}ﬁ;leﬁ ﬁmk) zr{aceor;ils OBSJIOWI ! Hla(éeiofl%%‘}rlmg ang1 re%ﬂ:red

i nsul i nesabﬁdlmleas,eue pilyeogdnwsiintpaefed(1) ar a dh@tde, suffictont Rdbeatat hakon nor mal

| evel s. ul i [ esi sgance { S a. %}())Jr rg)I ein T%Eng 2 di abet es,

dermonst ra Sf S5 By THRP %rtm lﬂ‘éa‘Hga iy OE ROk 8 R SeAYBRTSs, ?fl abet es
can 18 0mEd)itoBSmBEnEieMer mPhﬁEdhﬂér 1h-ré@icgidtor k&ﬁﬁmg ilditfdng Being @PRAL:ERL I Y, to
restore he se |t|V|tgr erl eral tissues to 1nsulin. The termincludes

abnor malb Oh PEL Rkl st qlyneatidejaclydsspolypentidg é Sty withihi ch i nsul i n

resi st a?&emainaﬁ/ts:eﬁs kiaye zft@éa@t @@%Mﬁ&wﬁb&&hé b{uﬂ;&@ﬁ%ﬁ:ﬁ& ﬂmréilehﬁ%nn%\lﬁr' an
hyper andr.ogeni sm and hypertension. " Di abetes mel 1| refers to a state of

chr oni ¢ "y BebgiPyre@nt @rdinarily, howswer dlatedqralyneptiderallbe omaared bnaideseene upon a
rel ati veu@ficagbs@bgit € 1 ack of insulin action. There are three basic types of
di abetes neliitus, type | or insulin-dependent diabetes neliitus (I DDM
type I'l or noni nsul i n- dependent diabetes neliitus (NIDDVM, and type A

i nsuPin resi A8 ased dereq, tdbosigh refypéo ﬁcorshtmalvmembelaynmaméhaPaBo@'Msssvm th

C s onono ARE AP YRS calenfHARELERAEAD, RETONRC (ARERPLEHEE R4 e, ST ects of

exogenous | ani'sns insulin
resi st aﬂoavmemiwshéae@msanst%ﬁr nmmammginsﬂlavma BR& of n&mtd Eassrthmﬁﬁt‘,b rowgeine or

b abet | EBBRENA FRE B BusT yhsBabl ey sk ufeban: can are
"Insulin resistance” or an "insulin-resistant disorder” or an "insulin-resistant activity" is a
20 disease, condition, or disorder resulting from a failure of the normal metabolic response of
peripheral tissues (insensitivity) to the action of exogenous insulin, i.e., it is a condition where
the presence of insulin produces a subnormal biological response. In clinical terms, insulin
resistance 1S present when normal or elevated blood glucose levels persist in the face of normal
or elevated levels of insulin. [t represents, in essence, a glycogen synthesis inhibition, by which
25 either basal or insulin-stimulated glycogen synthesis, or both, are reduced below normal levels.
Insulin resistance plays a major role in Type 2 diabetes, as demonstrated by the fact that the
hyperglycemia present in Type 2 diabetes can sometimes be reversed by diet or weight loss
sufficient, apparently, to restore the sensitivity of peripheral tissues to insulin. The term includes
abnormal glucose tolerance, as well as the many disorders in which insulin resistance plays a key

30 role, such as obesity, diabetes mellitus, ovarian hyperandrogenism, and hypertension.



characterized by hyperglycem a, inpaired glucose tol erance, glycosyl ated
henogl obi n and, in sone instances, ketoacidosis associated with trauma or
i Il ness. whantoimnsssbi n dependent di abetes raellitus" or PphirDSMM100ed260s to
Type |1 diabetes. |1SI1DDM patients have an abnormal |y hi gh bl ood gl ucose
concentration when fasting and del ayed cel |l ul ar uptake of glucose follow ng
neal s or after a diagnostic test known as the glucose tol erance test. N DDM
i s di agnosed based on recognized criteria (American Di abetes Associ ati on,
Physician's Guide to Insulin- Dependent (Type 1) D abetes, 1988; American

Di abet es ASSI’.IGﬂaEétésQﬂeHlﬁETYf@fc@é @n’ s&tc@ﬁcﬂ%nl&xy‘b@?b&&ﬁﬂd';é r@:xmp@rgd@ﬁtme( Type 11)
D abetes, 1988). Synptons_and conplications di abetes to be treated as a

di sor dePlogd, "d’é?‘iqﬂ"éﬂ UBRIY lcktiv e o Abgelutgyaskod inpelahdcon. Jhsmtarasthers tbasiy tygksy ceni ¢

cont r ol of lebQAGhARE Stype' {Qﬁﬂlsbﬁh H&ﬁh@n@&‘ﬁ@etes%@l‘{t% adodip Qufb% ne |evels,
el evated | evel s of cosyl at ed nmogl obi n and advanced "¢l ycosy atlon

end- pr odisebs dgnsEion; ?é @ﬁbﬁ@ﬁ@ﬁﬁhﬁ):maw dfinndiorssiskanp, dltiugh ipe A sascul ar
di segse iy ! BREAS G IRk pe 1T g@ggﬁ@@&grgﬁg{;&gﬁ fiselsfleM@in.dhr2ql d der s

(e.g., pro erative etic retin er’s, heurop at

conpl i cat &gencns insnlaythenugly a (va'lfgy of pedasitms. & ybeAriizsmah resmaamjrenﬂrstﬁmd ef ect S)
and the Lncl u initi,o0 nt.are such en oints
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dosi ng ‘ghucbse mmmtlanrﬁ)zagetglsylgm cancmre,bsmlreco@maa@sme piy st ﬁad arérpr oved

gl ycem ¢, contro quc vascul arﬁ [H%nal neur a]I nal her
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di abet i 8‘%%%1%%3}5 £eIYSs I, BRpISH eliFosedlaens ok ysqsyigws hﬂfaa%&ﬁ ﬁswcswenon" ,

| Npriovegorhé mbﬁndéﬁ,q{etda&doﬂiﬁib&%ﬂemﬂpﬂr&&ﬁerEﬁﬁasQf pregnancy, and reduced
ket oaci dosi s. "therapeutic conposition” or "conposition," as used herein,

i s defined as corrprl sing Dkk-5 and a pharmaceutical ly acceptable carrier,

such as wat er Onrﬁ“ﬁé’r“éiegendﬁli‘*d‘ﬂ"@?ﬁ?§ melige” 6t REPM ciefirelei lyrk Holighetes one
skilled NIDDM"'ﬁatﬁfzt% ha_\l"éeanta%ﬁéﬂnaﬁ?H@lblooﬁ%qucB&%oﬁ%gm%&B fﬁs‘h %‘Elﬁ?&ﬁayé fers

to any aninmal classified as a manmal, including but not umans,
r odent s Sl N?tak%@figiﬁcﬁé‘% fodawingarralstar eftesra dlwnmtarw&ﬁhﬂl@vwdhﬁ glacodogs, cats,

cattle, (30580 tesPh '\gﬁD‘Jﬂ %r(ﬁzgg%oseﬂ%gseﬁ%ﬁ r&ﬂgﬁ?ﬁ %Ht%t ?& en?%cﬂaééesm)”keys

Preferably the rodents are mce or rats erab manmal is a human,
al sds calsediakien dhysiciapatitdnto InpdincRBepdndvat iype )" Dinteadsi MFS; Amsdeanbes t he
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Symptoms and complications of diabetes to be treated as a disorder as defined herein

include hyperglycemia, unsatisfactory glycemic control, ketoacidosis, insulin resistance,
clevated growth hormone levels, elevated levels of glycosylated hemoglobin and advanced

20 glycosylation end-products (AGE), dawn phenomenon, unsatisfactory lipid profile, vascular
disease (e.g., atherosclerosis), microvascular disease, retinal disorders (e.g., proliferative diabetic
retinopathy), renal disorders, neuropathy, complications of pregnancy (e.g., premature
termination and birth defects) and the like, Included in the definition of treatment are such end
points as, for example, increase in insulin sensitivity, reduction in insulin dosing while

25 maintaining giycemic control, decrease in HbAlc, improved glycemic control, reduced vascular,
renal, neural, retinal, and other diabetic complications, prevention or reduction of the "dawn
phenomenon", improved lipid profile, reduced complications of pregnancy, and reduced

ketoacidosis.

A "therapeutic composition” or "composition,” as used herein, is defined as comprising
30 Dkk-5 and a pharmaceutically acceptable carrier, such as water, minerals, proteins, and other

excipients known to one skilled in the art.



invention, including, wthout limtation, insulin resistance, diabetes

nei litus, hyperinsulinema, hypoinsulinernia, or obesity and includes

adm ni st raDi20m/t1885pr event the onset of the synptons or eompiste@ioss,
alleviate the synptons or conplications of, or elimnate the targeted

di seases or conditions. For purposes of this invention, beneficial or
desired clinical "treatnent” results for reducing insulin resistance

i nclude, but are not limted to, alleviation of synptons associated with
insulin resistance, dimnishnment of the extent of the synptons of insulin
resi stance, %habirhi'maminali féi thepurpmt ofveragesmi i@drs af anky ARINGY BlptseeE a0f | nsul i n

resi stanc jon.of insul |n ui rement rease in insulin
sensi ti \??af‘if’g'fgﬁg?%‘?mg H‘g flhmgcéjfctf’ UGSy eﬁ%e??@ﬁtz"ioséeé?n‘g‘iqmcgf“é?ﬂ fafe, and

del ay Oram&iamlmﬂgaﬁ:fogk R&MY) dafite] @86S HRARARHIRE QYN 86:F h@tan Rirlhtes, ficAREt €S
progressi o}rz &ﬁ %%iy "treatnment” generally refers to reducing the
BM of %ﬁn?ﬁ#ef%b SRiRAN RiFbR a5 Palerality hammraahis Agubnaeiseei ght f or
at |@as&;ai§drﬂ@mlh§ atibe treatnment suitably results in a reduction in food or
caloric intake by the manmal . In addition, treatment in this context refers

to preventing obesity fromoccurring if the treatnent is administered prior
to the onset Agtsediercgheseting ndgiseribonthe Trasagoment andyetewd e snantwen! iforihdi t i on

oo PR rcoRtRREREbPe BlslbPAUBARRMR, il OPEASCRITEL A gl rfesent 1°

excessive accumul at I sin i's one € maj or
f eat ur esti\f@ﬁ&dm mwdmdwahnunhmztmhmsm‘sqhn ragstivek] digtstcs ositef hipetiatulibadis, wei ght .

Those "i f. tre havi t he di sorder,

as wel | lhgp&%%l‘ggée?ma 0 r?ees‘[l]{g a%dal\ll}f:pﬁlges a%m"gf%rs%l?lagorpre‘feﬁgg%8?%%”?&%?@3@1’“@\% ch the
di Scndemmplldaﬁome.almvmw&hé Esdnptdkﬂs or dosiplitationestl 6t diRteatd the drgdd@l digask'ori S an
agent other.than an antagonist to IL- 17 that is used to treat insulin
remstaﬁ%’é "“Wich as, for exanpl e, Di ckkopf-5 (Dkk-5) (see, e.g.. U S.
Application Publication No. 2005/0170440), and hypogl ycem ¢ agents.

Exanpl es of BaiGhrgok@aifitgind@eidth ShehnBldidl A8 ddsiisd blirical ARGy W@Ju@ts @drf ferent
insulins); insulin mnmetics such as a smalinolecule insulin

L- 783. 2&ucing @splinresipancsdactyds, bt arqof fimetes! tonallviakog E?Wfqmswsméla}ed LVSB28

i nsul i nywidiRBiih RS KIS, dREinASRSH of e Ykt Pihe S%ﬁ%ﬁ%@ﬁ{sﬁihﬁgﬁkﬁmef or exanpl e,
U.S. Pat. Nos, 5,149,777 and 5,514, 646), or physi ol ogi ca y active

f r agfrens@bifiFsiosére. qowmsprnng)exf HesymploptsiodssuliCepeprce dog., @lRtion of isulii n- | i ke
grow h , agnent s
t her eof'ir g%ragedt} (AC%S n%’ |H?§tg {lzagee%lﬁg{tt In; é%ﬁ@g&ggé% E%[e‘%ﬁglé%géelﬂ%%%%m sts to

| nsul i nag CGrSiOMWgJ(sf lmhmrw&ww m‘ngibsalm;egadlahgmrsgrssstoo TNF-a function;
a growt h-hornone rel easi ng agent nyl in or antibodies to anylin; an

insulin SenSAS b O%€$ity, Ut(t; irfshe gen raﬁly re?crs {o re<§1ucm% thet BaP0F the mammal to less
than about 25.9, and maintaining that weight for at least 6 months. The treatment suitably results
20 in areduction in food or caloric intake by the mammal. In addition, treatment in this context
refers to preventing obesity from occurring if the treatment is administered prior to the onset of
the obese condition. Treatment includes the inhibition and/or complete suppression of
lipogenesis in obese mammals, i.¢., the excessive accumulation of lipids in fat cells, which is

one of the major features of human and animal obesity, as well as loss of total body weight.

[ oed
Lh

Those "in need of treatment" include mammals already having the disorder, as well as

those prone to having the disorder, including those in which the disorder is to be prevented.

An "insulin-resistance-treating agent” is an agent other than an antagonist to IL-17 that is
used to treat insulin resistance, such as, for example, Dickkopf-5 (Dkk-5) (see, e.g., U. S.
Application Publication No. 2005/0170440), and hypoglycemic agents. Examples of such

30 treating agents include insulin (one or more different insulins); insulin mimetics such as a small-

16



famly, including those described in U S. Pat. No. 5,753,681, such as
troglitazone, pioglitazone, cnglitazone, and rel ated conpounds; Linal ol

al one or wothioviiesgmin E (U. S. Pat. No. 6,187, 333); i nsulpcmasecin®bd2en
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pepti de interfere with intestinal absorption such as bi guani des

such astr%?flé%‘r%aﬁmg%lﬁmbehrs?ﬁgaﬁsm n; bulk fillers such as nethyl cel | ul ose;

met abol i ¢ bl ocki ng drugs such as hydroxycitrate; progesterone;
chol ecyst oki Ai"Reigooissigsnt” @b to AmBbleEUM efill RbdreatthdHt 6r el @A6A I85be@goNi Sts to

cor t I co easi n
guc% mo eculles?nciud%, ¢.g., hormones (catecholamines, glucagon, ACTH, and growth hormone

combined with IGF-1); the Ob protein; clofibrate; halogenate; cinchocaine; chlorpromazine;
appetite-suppressing drugs acting on noradrenergic neurotransmitters such as mazindol and
derivatives of phenethylamine, e.g., phenylpropanolamine, diethylpropion, phentermine,
phendimetrazine, benzphetamine, amphetamine, methamphetamine, and phenmetrazine; drugs

25  acting on serotonin neurotransmitters such as fenfluramine, tryptophan, 5-hydroxytryptophan,
fluoxetine, and sertraline; centrally active drugs such as naloxone, neuropeptide-Y, galanin,
corticotropin-releasing hormone, and cholecystokinin; a cholinergic agonist such as
pyridostigmine; a sphingolipid such as a lysosphingolipid or derivative thereof; thermogenic
drugs such as thyroid hormone; ephedrine; beta-adrenergic agonists; drugs affecting the

30 gastrointestinal tract such as enzyme inhibitors, e.g. tetrahydrolipostatin, indigestible food such
as sucrose polyester, and inhibitors of gastric emptying such as threo-chlorocitric acid or its
derivatives; .beta.-adrenergic agonists such as isoproterenol and yohimbine; aminophylline to

increase the .beta.-adrenergic-like effects of yohimbine, an ay-adrenergic blocking drug such as

i



hor none; an ergot-rel ated prol actin-inhibiting conpound for reduci ng body
fat stores (U S. Pat. No. 4,783,469 issued Nov. 8, 1988); beta-3-agonists;
br onocri pyvonelo/amsagoni sts to opi oi d peptides; antagoni rs/useoto@em2epept i de
Y; glucocorticoid receptor antagonists; growth hornone agoni sts;

conmbi nations thereof; etc. As used herein, "insulin" refers to any and all
subst ances having an insulin action, and exenplified by, for exanple,
animal insulin extracted from bovi ne or porcine pancreas, seraisynthesized
human insulin that is enzymatically synthesized frominsulin extracted from
por ci ne cfmhiirreeame oahdcdmhmmoh RSt Iaigfm&w;bhﬁ@iczaehsmg pgpiit agengl inRkAEicNg

t echni que i C in coli easts, etc., Fur her lin can

i ncl udevfﬁls’ﬁt%%)twag %rpﬁ%'hﬁg%ﬁs @8‘7‘&"&1%? aé%g?mﬁnﬁ@iff}ﬁn rging ngi‘kj@féf zi nc,
pr ot am Bech dgsmdth)m:ellhl@@e Rleatuseslofiqraraeck i I8kidQsitreqiragdsRensyl fat e and
insulin,. etc. l(nsu n.my be in the formaof its fragments or derivatives,

e.g., 3KkRlegysto Wé‘lﬂ%oﬁlsﬁaif“%ll ragfequlrs|thit @imisckstoapidy: rRETYLBLORIFEEPBUCh as

|—83231 @éléhsln@&l'éhhéheaﬁpé}g&t@iﬂtewwlzﬁ:tlhﬁﬁﬂﬂn{xﬂg Lt RUA }“c@pédﬁ(:ihg'b 8}/@{ d&by of
types such as super inmediate-actin i medi at'e-acting al acting,

i nt er nedVex Bﬁtahf?u‘h?f?’ 468 ngueNeng, 1988k betat3m@8§ylpe@0@mnb@nﬁtwnﬁpm ately
sel ect eéﬁﬁ%%&%&&egfom{% ﬁédr&:l%hp“ f: oEéxﬂ{:l?_d éf%&tﬁ %%8@&'30 fposi ti on,

as used herein [ ne as co L 17A and
| L- 17Fham@g@ﬁ@miis)w@hma*gbmtme@m@t a phar maceutically acceptable carrier,
such as water, mnerals, protei ns and ot her exci pients known to one

skllledlnt The. expr | n 0 anta nlstto L- 17 (A
Sh e 1, R R R 0 8012090 i 201 BATR ok ol e
scope ofexetdqupd ey,et‘nt exampw;l hmr;ml 1a§1$nmmutedtfmm h@dmwlﬁ paityne'Pah@eds| &ntihat
|nterfere & e functjon of IL- | 7A and/i(;)r IL-1 7F, or
bl ocks & ]ﬁélﬂ: BW%’QS 1ot ﬁ*é%ﬁ&ﬁifm%&??% X/?’f’j‘eﬂf’e Omﬂf‘f’ PSTERCEL PP PRI and/ or
F), by W@V@hdﬁ&@%msﬁiﬁﬂ@ﬁﬁihﬁ@ad@ gemcleﬁgh&ﬁhg%hﬂqmda HBLgdg EI t may
prevent the |nterac ion hetween IL- 17 (includin and IL- 17F) and

one or D} & ¥psthele Puthshrgiuln C%H“%‘f‘g‘é?ﬁ}@ %ﬁiﬂ?ﬁ@ﬁntﬁﬁi% BeYtIAS tp . 9var i ous

ways. F@W/W)%S&f&ﬂﬁeproiaﬁﬁnecﬂn&ﬂﬁl Ade ;ﬁf@&t@g@ﬁb&tz%ctcﬁﬁhde %?dﬁrﬁﬁk: LfiBie ghdl L- 17
activity will bind to IL- 17, or a receptor of h sufficient

af f i'Ai t Jsakipy ctepBenlin BrY Ye indhq fhrre pf by Bagmants or éenmvme geNSednpdinewy An
ant i bodyjse i filde MsBfSTikd dibdidnccObuch af 98:@}8‘1 %ﬁd f?ifsuit g}gng'ths (@ ne mgthm il 7/Rc), isone

capabl e of binding that antigen with sufficien Inity suc at the
ant i bod?"ffil@b‘ﬂsféﬁl raricasofdynds snchpe guer inngediste agtingaingetdiatgacingdiimodalpr essi ng

ot or 1 & e ief LR h QR e Fefvidronte GRLGRAIN sak alt§ihd ©

to the patient's condition.

20 A "therapeutic composition," as used herein, is defined as comprising an I1L-17
(including IL-17A and IL-17F antagonists) antagonist and a pharmaceutically acceptable carrier,

such as water, minerals, proteins, and other excipients known to one skilled in the art.

The expressions, "antagonist," "antagonist to IL-17 (A and/or F)," “IL-17 (A and/or F)

antagonist” and the like within the scope of the present invention are meant to include any

25 molecule that interferes with the function of 1L-17, such as IL-17A and/or IL-17F, or blocks or
neutralizes a relevant activity of IL-17 (such as IL-17A and/or F), by whatever means,
depending on the indication being treated. It may prevent the interaction between IL-17
(including IL-17 and IL-17F) and one or more of its receptors. Such agents accomplish this
effect in various ways. For instance, the class of antagonists that "neutralize” a IL-17 activity

30 will bind to tL-17, or a receptor of IL-17, with sufficient affinity and specificity to interfere with
IL-17 as defined below. An antibody "that binds" [L-17, or a receptor of IL-17 (e.g. IL-17R¢), is



I ncl uded within this group of antagonists are, for exanple, antibodies
directed against IL- 17 or portions thereof, reactive with IL- 17, or an

I L- 17 rewepbmwiiessoportions thereof, specifically inclugcmgsanbiobnds es to
1L-17A and/or 1L-17F and IL-17Rc. The term al so includes any agent that

will interfere in the overproduction of IL-17A and/or IL- 17F or antagonize
at least one IL- 17 (e.g. IL-1 7A and/or |L- 17F) receptor, such as IL-1
7Rc. Such antagonists may be in the formof chineric hybrids, useful for
conmbining the function of the agent with a carrier protein to increase the
ser um hahé edpable 06binding tHahanapewith sufdgientaf@itytsaciChnf tRf arkibodSis SPEGH £

tol erance. Hence, exanples of such antagonists include bjoorganic_nol ecul es
(o.g. . PESHEHEASRT Ceyeung A CphSirasne ﬁvfgfgi"’ﬁgf%ibeﬁra@s g0 pk-dt ei ns,

gl ycopephiag@sst” Bhiy&ob irgitids anpaldysiagehan A dgs) 7rnii 903 a8 ghaid@fsts. nucl ei ¢

aci ds, pharmacol ogi cal agents and their netabolites, transcriptional and
translation control sequences, and the like. In a preferred enbodi nent the
ant agoni st i $chiedithiBaby cronn phytageeisgats forlskanpe. opehadics direftedigatsig-t o | L-

17A and/ier, iorkh tri N9 448 11 ! Tl i :
preferagl;r%%?T%%§g§ﬁ¥%ggﬁgﬁﬁgjgg?i}g%§Lq?g&%@éggﬂﬁy%%gﬂ%ﬁ%&&é@%@%gﬁse and
speci f i éaludingrmiibedies 1 de- 12k angipiell.- SiFragH &L-AAR¢. - The-teriw#léFinoindesrany agdot 7A or
ant i - LyL {5 hRok eolg%e (%thplrc;%ﬁgtjio%sof (I -ngl\"ég!i/?g%,a:gﬁndr%fa @iﬁ%eaaq(fe%tsén{: Il‘?—nd
neutral i zing antibodi es), correspondi ng anti body COHD%SI ions"w th

pol yepi t1dd-g [bpddidnior thy | THotogpogmadh arti16RdiSesh agigoglse mdyaierin dntfblnodi es,

and anti body fr BNt s e bel.o as. |l an t he hi bi.t the desired

o1 o ogi Caiipet AT Seb BP et 1 Funeh? pliGe iRV wiBF kbR BE M S uni ¢ i s a
heéI e:)ot éafwgas?ﬁab eTrgzlrr:ymtfpifmtéhmﬂue@ﬁmis egbn?f)rM ttawenf?egﬁgstsis@adies! tbt@fahce% IH)Sené‘e:cW ait ES
and two identi eavy . ains (an nti body .consists of 5 o e
s o et TIPSR LS MeGHG D B P SRART [l BT Bt d0Tea e
chain, anfleihd)pepRidey, @lyeomb@ing, ghdopépiidge BlyBdIHsNEbI St @asidoshdll BseerRted | gA
antlbod!e%,can fok%ggflze to formpol yval ent assenbl ages conprising 2-5 of
t he basiEclgic @Hdy RhYAPEUogiFad Agetiape theirapeiahelites, trnsarigtienad anddranslgin ¢ he

4- chai n chiitd] sdgetef @hdtnk Yikaheu rq@&d%ﬁ@o@iﬁfjeﬁ??i at{sﬁ%ﬁ{@\t’% af BRIYd AL Badindked to

a H chain by one coval ent disulfide bond, wh wo H chains are |inked
t o dach tstdseiFablsyprepsaticsof hidiag &t Hul 14 al/dhd<F owmg errdeminedts inthractignchigi

isotypeﬁxgﬁggpgﬁgggyh}@ﬂ@Ln al so has regularly spaced intrachain disulfide
bridges. Each H chain has at the N-term nus, a variable donmain (VH)

foll owed by three constant domains (CH) for each of the a and g chains and
f our C donai Rke o fangihedyE i wed inpbs broidestrebseahdspechiasihatoveiefoNetaarphd, nus, a

vari abl e J e ( i0|t'ﬂﬁﬁ¥§ canst ant .donai CL% t.its other end.
The vi. FRRBIRLR Yk QO Baf TR R AT R Ipdlaind SeoRll
antagonist, and neutralizing antibodies), corresponding antibody compositions with polyepitopic
20 specificity, polyclonal antibodies, single chain antibodies, and antibody fragments (see below) as

long as they exhibit the desired biological or immunological activity.

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

25 contain 10 antigen binding sites, while secreted IgA antibodies can polymerize to form
polyvalent assemblages comprising 2-5 of the basic 4-chain units along with J chain). In the case
of 1gGs, the 4-chain unit is generally about 150,000 daltons. Each L chain is linked to a H chain
by one covalent disulfide bond, while the two H chains are linked to each other by one or more
disulfide bonds depending on the H chain isotype. Each H and L chain also has regularly spaced

30 intrachain disulfide bridges. Each H chain has at the N-terminus, a variable domain (Vy)

followed by three constant domains (Cy) for cach of the « and v chains and four Cyy domains for



the first constant domain of the heavy chain (CHO Particular amno acid
residues are believed to forman interface between the tight chain and
heavy chawo 2ariiadsbe donai ns. The pairing of a VH and Viectrageileroger ns a
single antigen-binding site. For the structure and properties of the
different classes of antibodies, see, e.g., Basic and O inical | mmunol ogy.
8th edition, Daniel P. Stites, Abba I . Terr and Tristram G Parsl ow
(eds.), Appleton & Lange, Norwal k, Conn., 1994, page 7 1 and Chapter 6. The
L chain fromany vertebrate species can be assigned to one of two clearly

di sti ncty dnypesyypealHaedL kmaasaadmlz\amﬁms hagsgsbi®BorhdIR (RIfNQWAGILY aSequences
of their constant donmains. Depend on the anino acid sequence of the

const antoMRhsiompr (G af its cﬁ’é“é@?‘i érlliél nds gpgd with Mﬁ@ﬁé@ﬁﬁu Haligned vl
assi gne%éﬁs@oﬁi&%ﬁ %Gﬁlalﬁ |o@§1§@x§a\@rchh;§Q@Xﬂ?%ﬂw—gﬁ? LG, @fd Tk &S Lx@%@f?esve&){o

i mmunogl obul i ns: % havi ng heavy chains
desi gnatf@#n angnigrfags, egveeaﬁhf flﬁglt ?Mméﬁlﬁwwmﬂ?h@b@ damehing. Ehm reViur t her

di vi ded ah@{/?to%?tlﬂgll f@nsrﬁseésﬂé_]e M?%ﬁx? @ﬁx‘dﬁxg% e, "0k Akl ﬁ&ét% %@%{)H&h nces in C

Hsequence and nction umans "expr ess t asses

| gQ, | g&krent glades ¢fg;@nbod:¢g,ﬂaee m@g&g@ﬁh@_{ﬁ@gﬁ_}&m &bb@ﬁoﬂ éfaemBPt o the

f h b di ff I
cequenca Shan dnt R BhE 0, vyl e n R TR Lo LR T i

def i nes psgeedi dnid €ihagteraf. a parti cul ar antl body for its particular antigen.
However, the variability is not evenly distributed across the 110-am no

acid span of varl i.abl e domains. Inste the V regi_ons consjst of
rel ati \I?el y i E@%‘?F g’f“raﬁi’(‘f TS IPeEiss Wg’ﬁé Feieoh §Vq eraly distingts. 30

ami no aejpds coleAhALMIMMIHANAES ol BEhAMS 104 sBilehQEBS Mok Icamdnt bom&Rd. | ed
hyperv%rl abl e regl ons" that are each 9-12 am no acids |long. The variable

donmai ns PSP Apdhgaming acid equenpr ol s aprans detraie ohiber Seavy shans&sy). | ar gel y
adopt i nﬁhlﬁ‘nm b@llﬁss&ﬁ%E a&RRtd Mlﬁ&bﬁ)crblas&@ RPREHAL. Pierl Qtre%e hupeE yari abl e

regi ons, which form|oops connecting, and in some cases form ng part of,
t he beﬂfaﬂm@%éiﬂlh@% ﬂ%ﬂg@e{gE'ﬂBQ W&Mhﬂl@h®‘f}’ elgimmismgmat@aahﬁ chgiand ar e

hel d togefher clJthose g Rs anugj vmth rvariabl e
r egi ons%f er 't“f‘lezy C%a aﬁses %%rﬁt“?ﬁ}eﬁ ’tvéfij § PR HRR f ??a%%lgﬁﬁlétwely _
ant ilgenntinordiffigensed ia (Gf seqiehtdodifestioseq Kabahs elprab the BEMHEAC &S cisePr Ot ei ns
of | m?&logééié%(whge&gzé 5t . Public Health Service, tional
Institu ’ dr: SN N (1991)). The constant donmins are not
involved directly in binding an antibody to an antigen, but exhibit various
ef fector funthd ©ms vasHal RErPBld BEtHIRY cOhiPlechfs 3Pk RAMId dbndfitd POy
extensively in sequence among antibodies. The V domain mediates antigen binding and defines
specificity of a particular antibody for its particular antigen. However, the variability is not
20 evenly distributed across the 110-amino acid span of the variable domains. Instead, the V
regions consist of relatively invariant stretches called framework regions (FRs) of 15-30 amino
acids separated by shorter regions of extreme variability called "hypervariable regions” that are
cach 9-12 amino acids long. The variable domains of native heavy and light chains each
comprise four FRs, largely adopting a .beta.-sheet configuration, connected by three
25 hypervariable regions, which form loops connecting, and in some cases forming part of, the
beta.-sheet structure. The hypervariable regions in each chain are held together in close
proximity by the FRs and, with the hypervariable regions from the other chain, contribute to the
formation of the antigen-binding site of antibodies (see Kabat et al., Sequences of Proteins of
Immunclogical Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda,
30 Md. (1991}). The constant domains are not involved directly in binding an antibody to an
antigen, but exhibit various effector functions, such as participation of the antibody in antibody

dependent cellular eytotoxicity (ADCC).
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dependent cellular cytotoxicity (ADCC). The term "hypervariabl e regi on" when
used herein refers to the am no acid residues of an anti body which are
responsi bie 20ow11a8si gen- bi ndi ng. The hypervari abl e regi eoTgsdENARI2E0
conprises amno acid residues froma "conplenentarity determ ning region”
or "CDR' (e.g. around about residues 24-34 (LI), 50-56 (L2) and 89-97 (L3)
in the VL, and around about 1-35 (H), 50-65 (H2) and 95402 (H3) in the VH
Kabat et al.. Sequences of Proteins of I|Immunol ogical Interest, 5th Ed.
Public Health Service, National Institutes of Health, Bethesda, M. (1991))
?n?; or t ho; eThLe&:hd ﬂgﬁgiﬁagﬁbl?il‘_e%@ﬂp%Mﬁﬁde\&/ﬁbz@iﬂ rg@%o é}%.a(gmﬁﬁ@&jggug%es%%?Z g
LI), 50-5 an - O in the an - 1), - an
96- 101 @P%‘3°d§fﬁ?’%%‘}*i'ea‘w,sp°éﬁ*g’c€rfi3 ngigep-piading L hehpperpirishle ragie goeali 7 (1987)).
The t er RLmPRReMARALIdABHIREO G¥m PLoMPRAHENGIdBichBhflzSedith R "Dk hody
obtained froma popul ati on of substantlaI%% honbgeneous anti bodies, i.e.,

the i ndidAvathabouarreidseiditelt EomPissi(hy anA 893 pbban fhsrViapnsl draiendtaberti!-Bxcept
for BOSSHPL S0B3YHTA1Y5009 WS iRthe L Rab RPall RBGHTY oPProRiRIENT | N M NOT
e hig IC, g

anounts. nocl onal antibodies ar y spec ein I rected agai nst
a si ngl émawnplgeipgldnigicsie SthiEdr Pubdic ispkth S¢rmice.d¥tiosa tnstioitqyoff Yicklon Bkthesdei body
pr epar atyj L.ch i I re I I es directed,against. different
et or m oS Dafllol B eGale, bl SRpdlhlBRLES L SR RT BT R

si ngl e del)emdPhantLBHnn thed/ amid it (HIN, B (H2pmd ®-1HaHB) mpleV ;i @iothia t he

nonocl o t,l i : ous in that they may be synthesized
uaconta%&%%&%&'%@ggﬁﬁéﬁkgﬁﬁg%zgﬁggﬁ‘Such nonocl onal anti body typically
i ncl udes an anti body conprising a variable region that binds a target,

wperlﬁi nt hebalgé ie]?ﬁ dMQM\ﬁ:&)ln@mniﬁbét@d afbysea h@fﬁﬁﬁf@ﬁ:ﬁs th BREntiboey blldﬁﬁed ﬂﬁ&n%e: ection
of the antibody froma urality of antibodies, For exanple, the selection
pr ocess PERHaPE "fﬁ‘@skaéiiaelg’tqomg@?eo‘és %ﬂsﬁsj@ bf-ofe mdpitehantbedied sompriging | ones,

such as i@ ReehticH arb it APBR St 1ONRSsibIR AAARIG LERSIn Dhuth @GR R RADHe N E! Ones.
It shoul d be understood thatﬁthe sel ect ed gntiboégﬁ%an be fur?h%r aﬁtered,

for exampl"&hor 50w MRRecIaral ppiitoglion afe highdy tpspifetbeingslimeiphrgairet 4 Heglant i body,
L0 1 DI Qe SitBIFARHGRTORD il Bnih bo SHId:PantbBay HEMERION SniTNpgent ci ty 1n
vivo, to create _a multispecific antibody, etc.”,” and that an anti body
conpfi sidipranhantgodiss dideotesraigainit oliffaseyit defemuitpnén(eritipss)atasly manerieret dnsihady

monocl ona Skt PEeny o e arerh Al O v el ol fon SPREY el T
t ypi cal Imengelew tutiviodias ad athyantizbess in muhoghepbd synthesiZddempodinhinged by
,onec e i ae e SUTRA T fub T L P SR BB o
region that binds a target, wherein the antibody was obtained by a process that includes the
20 selection of the antibody from a plurality of antibodies. For example, the selection process can
be the selection of a unique clone from a plurality of clones, such as a pool of hybridoma clones,
phage clones or recombinant DNA clones. It should be understood that the selected antibody
can be further altered, for example, to improve affinity for the target, to humanize the antibody,
to improve its production in cell culture, to reduce its immunogenicity in vivo, to create a
25 multispecific antibody, etc., and that an antibody comprising the altered variable region
sequence is also a monoclonal antibody of this invention. In addition to their specificity, the
monoclonal antibody preparations are advantageous in that they are typically uncontaminated by
other immunoglobulins. The modifier "monoclonal™ indicates the characier of the antibody as
being obtained from a substantially homogeneous population of antibodies, and is not to be
30 construed as requiring production of the antibody by any particular method. For example, the
monoclonal antibodies to be used in accordance with the present invention may be made by a
variety of techniques, including the hybridoma method (e.g., Kohler et al., Nature, 256:493

{1975); Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory Press,

i

i



construed as requiring production of the anti body by any particul ar nethod.
For exanpl e, the nonoclonal antibodies to be used in accordance with the
present iwopentoamseay be nade by a variety of techni queecTiusediodrorgot he
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Press, 2nd ed. 1988); Hammtrling et al., in: Mnoclonal Antibodies and
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the desired biological activity (see U. . No. 4, 816,567; and Morrison

et al, Proc. Natl. Acad. Sci. USA, 81l: 6851 6855_ (1984)). Chineric
ant i bodi es ofhq mpwackosel antbastios el indede tohinmegiic!’ zsdiodianini vidochi femrtimmpﬁthsi ng

a0 L5 G ISP RSEUSRGER LSS, RATL IR0 B pr!

antibodies derived from a particular species or belonging to a particular antibody class or

20 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 antibodies, so long as they exhibit the desired biological
activity (see U.8. Pat. No. 4,816,567, and Morrison et al., Proc. Natl. Acad. Sci. USA, 81:6851-
6855 (1984)). Chimeric antibodies of interest herein include "primatized" antibodies comprising

25 variable domain antigen-binding sequences derived from a non-human primate (e.g. Old World

Monkey, Ape etc), and human constant region sequences.

An "intact” antibody is one which comprises an antigen-binding site as well as a C; and
at least heavy chain constant domains, CH1, CH2 and CH3. The constant domains may be native
sequence constant domains (e.g. human native sequence constant domains) or amino acid

30 sequence variant thereof. Preferably, the intact antibody has one or more effector functions.

“Antibody fragments" comprise a portion of an intact antibody, preferably the antigen



An "intact" antibody is one which conprises an antigen-binding site as well
as a C and at | east heavy chain constant domains, CH , CH2 and CH3. The
const ant wormmiong4ssy be native sequence constant domai necgaisgoiofeeram nati ve
sequence constant domai ns) or am no acid sequence variant thereof.
Preferably, the intact antibody has one or nore effector functions.
“Antibody fragnents" conprise a portion of an intact antibody, preferably

t he anti genbi nding or variable reglon of  the intact antibody. anple of

anti body fragments i nclude: Fab, Fab!, F ab" ', and. Fv fragnents; diabodics;

| i near aniimlg@dkfﬁ&ib( thﬁﬁha Pdet almoég,'é HdhpRy Of anByaiyatgmen Zapakdagt al .

Prot ei n_En 1199 si.ngl.e- chal n .antibody nol ecul es; and
mul ti spgg!i" gp{ Tﬁnidlf@é g é‘ﬁ‘ ji?f%mﬁ’ ¥F A at: SNo- ?ﬁXla Breferred .
enbodi rrmﬁmpata aezépamnt?m&n "Ha gt )0 0697 1062 {?}95}3%&@1&@%@/@1{%&3& ains the
abi'lity of the corresponding intact anti d to the target |L-"17A

and | L- TRIEcpis ipé Bl‘lif&é%ﬂféf‘n’@ %Weﬁfﬁ%mdﬁr%ﬁméﬁ@? ﬁ@@;enéﬁ dJoapriertidt s | L- 1 TN F
bi ol ggi %ﬁbotﬁﬁ&ﬁt"ﬂh& Yraﬁaeﬁt%%ﬂc%@naiq'i'@lcg AR {]r%ttﬁ’é %ﬁlltzlé?ﬁl i nhi bitory -
property as well. ftative retention maans

mai nt ai ﬁ@aﬂsﬂmﬁﬁih@ﬁ@égb@ef i@?ﬂﬁélﬁmﬁﬁ_

dlffer -g Ak ba

] at t ctivity in klndIS
3¢ gﬁﬁﬁﬂlﬁﬁw Hﬁﬂ?@ﬂlﬂ@pﬁ@mtﬂyﬂ,nﬁ tght

the cystei ne residue(s) of T I y6ar a free thlo _g_roup
F(ab?) érﬁ%tm%d? &m-%fé 9EN YS! ﬁﬁ@ghéargwmé‘azeﬁ"mmw mgipiapmesmnﬁs'=to two .
Fablfragngpls Rayve. hinge Gy, fwee : mi.cal
couplings of ant[ bod_y Tragments Lsg kr T 'e-.'. ~fragment conprises
th_e car bmgyhm@trgﬁm&t ﬁ@b’ fnagmsnt@dﬁﬁboﬁ' H ﬁagm@tdieﬁ hEgéﬂihemaI

“F& s ihe mlmmum amahady fragment whxch cmntams a compiete antwen~receg1ntmﬁ |
~ and nbmdmg sﬂe ThiS fragmen’t censzsts of a dlm::r of ¢ 01‘16 heawﬂ aﬁd one hght—cham vamabie .
region dﬂmmn n ilght ﬁ{)ﬁ*{}ﬁ‘v’&iﬁnt assematzcn me the f{}idmg af these twg domains
emanate $ix hypewamabie ia)ops (3 109335 each from the H a:ﬂ{i L chain} ﬁzat emzmbuie the amino
30 acid residues for antigen bmdmg and confer antigen binding specﬂic}ty to the antibody.

However, even 2 single waﬁablﬁ domain {or half of an ¥v comprising only three CDRs specific

17



"Fv" is the m ninmum anti body fragment which contains a conplete
antigen-recognition and -binding site. This fragnent consists of a dincr of
one heavywoandyams9l i ght -chain vari abl e regi on domai n i rCTiUFba10/029280
non-coval cnt associ ation. Fromthe folding of these two donmai ns emanate siXx
hypcrvari abl c | oops (3 | oops each fromthe H and L chain) that contribute
the am no acid residues for antigen binding and confer antigen binding
specificity to the anti body. However, even a single variable domain (or
hal f of an v conmprising only three CDRs specificfor an antigen) has the
abi | i tyfdran aetRa) g eheaidtlith tondcanizt gabindhihongith@lghat & WRF affihfty thah Yhet han
the entlre gﬁgdln site. "Single-chain Fv" al so abbreviated as "sFv" or
"scFv" SHEC 8MtPB6% fragnments that conprise the VHand VLanti body donai ns
connected into a single polypeptide chain. Preferably, the sFv pol ypeptide

further C0”p‘r&ﬁg@éci?alrpm"%@ﬁ%%bx@@la{eﬁ Bk e, bet WasM oLh@ilodyangmys dpRi ns whi ch
enables the sFv to formthe desired structure for antigen binding. For a

revi ew MY thes\seard icitihedy domamheomivsictiniok oiggle oplymntide Faa Prefereblisodi es,
. 511 _ ; 269- 315
vo the sf@g@gﬁgy& Ber't %pﬁsc%q%ﬁ eypémderll %r'bg L) fd Vr;q'\ésl\grv YolrainkP:

(1994) Borr term abodi es S to small
ant i bodyvthh atphdatthe ﬁwé@ﬁn@dhb«jcsc@hmm ﬁongltgﬁvbmdiagrf@masev(uszeef shveeedi ng

paragr apf&& ﬁfni {%l fh@%%mlac&k g?O%H)tnfll Ari]t%om%? 'VQP??:) Rﬂ?en urg (Srfnti F/ﬁogv Hand VL

donai ns’ suc er-¢eh tra-eharn pai 'Y domai ns
i s achi aisedpnngsmetiag;gdamxfa*kbpwaﬁﬁm5 (fi@ﬁ@nﬁmfrebaeckews}s fmfazgrrent havi ng two
anti gen- bi ndi ng sites. Bispecific diabodies are heterodinmers of two

"crossover' v fra ts, whi ch th H.and VL domains of the two
ant i bodi es afllee ‘ﬂﬁrﬁ’g rﬂf]efsftBP@ﬁ]E a’ﬁ%log BRTRYS R ALY BB Var e
desggi b&dglﬂ@ﬁsﬁ(séd{irbééding ,pazfagﬂ’apl‘i))@ﬁmhﬁﬁ liEk:ré Qo @3 750 MERA3) Perwhde e WNSha
I—blllnggl Get al Proc. Acad. Sci. USA, 90:6444-6448 1993)

é

" Humani ¥edompigs sHeh drat g=e ﬂHQHt ok Inira-chpig paispy obihe Mylsmads 1nsdicyed ner i ¢

ant i bodiegSitibdta HAMNR AR MBI SRGMNACIRe HES Aigth-bin@Rk LHG. BRAs TN
anti body. For the nost part, hunani zed ant| bodi'es arc human | nmunogl obul i ns

(reci pi diabodsgsar sy imATS I Feh " resso et e v firasments ipiieh /e Valnd Vi dginains of t he
reci pi eptmaf& HRBbACEH. Pﬁésén?&ﬁ gegnt ;5(9@ g i YRELY Eﬁzlrikﬁ)g § afquéc%@e(?irnope

non- human speci es (donor anti body) S nouse or non- human
pri it efublam der axpapldekl ﬁ%o%nw(b%ylwemdfﬁﬁimgyr ctal.f Fri. tNatl. Aol Seipabi lity.

In sone S S rk region (FR) residues of the human
im’runogP(S)aU?(?%P%fée‘M?gpl a)é\gd by correspondi ng non-human resi dues.

Furt hernore, humani zed anti bodi es may conprise residues that are not found
i n the reci pitBmianized" forms of non-human (e.g., rodent) antibodies are chimeric antibodies that

contain minimal sequence derived from the non-human antibody. For the most part, humanized
antibodies are human immunoglobulins (recipient antibody) in which residues from a

20 hypervariable region of the recipient are replaced by residues from a hypervariable region of a
non-human species (donor antibody) such as mouse, rat, rabbit or non-human primate having the
desired antibody specificity, affinity, and capability. In some instances, framework region (FR)
residues of the human immunoglobulin are replaced by corresponding non-human residues.
Furthermore, humanized antibodies may comprise residues that are not found in the recipient

25 antibody or in the donor antibody. These modifications are made to further refine antibody
performance. In general, the humanized antibody will comprise substantially all of at least one,
and typically two, variable domains, in which all or substantially all of the hypervariable loops
correspond to those of a non-human immunoglobulin and all or substantially all of the FRs are
those of a human immunoglobulin sequence. The humanized antibody optionally also will

30 comprise at least a portion of an immunoglobulin constant region (Fc), typically that of a human

mmmunoglobulin. For further details, see Jones et al., Nature 321:322-525 (1986); Riechmann et
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anti body or in the donor antibody. These nodifications are made to further
refine anti body performance. In general, the humani zed anti body w ||

conpri se wohsteantgsal |y all of at |east one, and typi cal lpgTtuseo10m2928@bl e
domains, in which all or substantially all of the hypervariable | oops
correspond to those of a non-human i nmunogl obulin and all or substantially
all of the FRs are those of a human i mmunogl obul i n sequence. The humani zed
anti body optionally also will conprise at |east a portion of an

i mrunogl obul i n constant region (Fc) typically that of a human

i munoglaDvdtig 33F013-8 2 (1he); dRtrebss Ca8COJ MRSt 8lol al:593-INat(Wge) 321: 522- 525
(1986); Riechmann etal., Nature 332:323-329 (1988); and Presta Curr. Op.
Struct. Biol_2:593-596 (1992). The term"nultispecific antibody"” is used in
the broadest Tee\gs' @HWS&%@"&&W@O&M ip uswshia the bippdasitseise ayd weriiealli aayeraaheavy
chain v ﬁﬁgﬂ I ere
t he VHV%&ﬁ%P#%%gS po yé%$gg%?gw§%ggga%?§mﬁ;nmﬁ%z@ﬁakstQﬁgyga&yaﬁ ing to
two di f Peewribe ¥pyi @pé@smﬁiym@pmsam@mdfermr:a@blee)f bmdma(tmiveptilffcrp@t on a

differe P de, but
ar e (rsalot @%Lﬂ%‘e?%ﬁ&%&%} z{ %ﬁ)%ﬁg%eﬁr gz%cy%gﬂ%qe ensa cﬁﬁ’ r!:ri)% d)%;gséag em?le rscucfé nor e
VL and vhulpeaiinsitibadits inoldge, bmaagmﬁzmxsdah ﬁableﬁgh} antf&mﬁledsﬁnbodm Ruying

di abodi ' i.fi¢, dj abodi e tri bodles Is t hat
have begﬁ f%%% ié%%&ié%?ﬁmsani (ﬁq% e@ﬁf%& ygﬁﬁ;e%$Y6$F%%%%§ FPicity"
refers boptdific ditiddies ynd mabqnﬁe;sg dritidady fraddienth the hhwebeod lifid @oekldnk1@ e Rdén-
epltopes on %he sane or different target(s). "Monospecific" refers to the

abi lity PG BH¥d only one epitope. According to one enbodi ment the
mul tispecific antibody in an 1g@ formbinds to each epitope with an

affipity of SmMechbRofe QﬁhiﬂMty'@ngttQ 1. a@@ﬁﬁMspMMaH? bﬁ’xd@tpmr e
0.00lpMor O InMto 0,00l pM cross-reactive anti body" is an anti body

whi ch réggﬁﬁ$ﬁ§?P?H€HP?8§F(Hﬂﬁ§WW¥F§$ﬁ@bltopes on nore than one antigen.
Thus, the cross-reactive antibodies of the present invention recognize

i denti cal or'-pabﬁasg&ﬁﬁcepéfﬁgr?@&e%lﬁgﬁaﬁom%n@%@ gakoc?%?ﬁc@(ﬂ&ng'rg&w?F- In a

partlcular enbodi nent Cr oss active anti uses tnAe sane or
essent i ampgdimpet th%mltfsmcﬁtc@p@qua pimig Gl dotpobihdy ttwadﬂféﬂawdw ith an altﬂﬁity of

ana L St PIRLGCRR KERAOINKE A LR, 0SLAD o Bt BT RLDalen o

refer to the part of an antibody that binds to a target antigen. A

"speéi es- depAﬁd&&bm&ﬁhnb@ﬂyﬂ"”Eagamﬁ&dﬁamnﬁk&ﬁgmaﬁﬁﬁmﬂia1ﬂ£%ﬁ¥ aibopkrody, s
an antlbogy ich ha st,r.onger bi ndi. ng ?L n|t¥ for an antigen froma
first mamdors e %J%Sieagf g Thus, the cross-reactive an es of‘the present inventiof recognize
identical or similar epitopes present on both IL-17A and IL-17F. In a particular embodiment,

the cross-reactive antibody uses the same or essentially the same paratope to bind to both IL-

17A and IL-17F. Preferably, the cross-reactive antibodies herein also block both IL-17A and IL-

20 17F function (activity).

The term “paratope” is used herein to refer to the part of an antibody that binds to a target

antigen.

A "species-dependent antibody,” ¢.g., a mammalian anti-IL-17A/F” antibody, is an
antibody which has a stronger binding affinity for an antigen from a first mammalian species
25 than it has for a homologue of that antigen from a second mammalian species. Normally, the
species-dependent antibody "bind specifically” to a human antigen (i.¢., has a binding affinity
(Kd) value of no more than about 1 x 107 M, preferably no more than about 1 x 10°* M and most
preferably no more than about 1 x 10™ M) but has a binding affinity for a nomologue of the

antigen from a second non-human mammalian species which is at least about 50 fold, or at least



than it has for a honol ogue of that antigen froma second mamual i an
species. Normally, the species-dependent antibody "bind specifically" to a
human antwgenio(i14ss9, has a binding affinity (Kd) val ue eCts200neg28han
about 1 x ICT7 M preferably no nore than about 1 x 10 M and nost
preferably no nore than about t 10 9 M but has a binding affinity for a
honol ogue of the antigen froma second non-hunman manmal i an species hich is
at | east about 50 fold, or at |eastabout 500 fold, or at |east about 1000
fold, weaker than its binding affinity for the human antigen. The

speci es-ab@pendiRn, opmtitdoshyuCiano Bad ofcaRinthaf itstohetivadriiAustol e®gmad ant i bodi es
as defi ned abgve, hut preferably is a humanized or human_anti body. An

ant i bod{2&kAi i SB?%‘??sdeP%ﬂﬁ‘e%{ﬁPP‘b‘é’ﬁ c@ b ofray eb the varous @es pEantiBPdieRsist he

anti gen qWhiddl aBfel hi@tipRitbra@y id SMun¥anS4g Br feh ahliGog@nt i body is useful as a
di agnostic and/or therapeutic agent in targeting a cell or tissue

expressing the anti gen, and does not significantly cross-react with other
pr ot ei ns. | nAs gelibodrfisbichrbinds’ antanégemof éneressfis bienlatrbgnds thetdnbganvittbody to a

- 10N5t LGRS Soinhd 1P tbsg}flswa@ 200 %Qéag&om@a[gemgﬁg gf the

antlﬁodyto I'ts particular elh ae determne dF Bscence
act i vat ¢udgatiella cslbott tisge e(xﬁs%‘ﬁ)g ian alht@n,sand o¢sadht cignifivante proes:reptttvath @her( Rl A) .

Wth re to th n i.b ar get ,nol cuI, the term

" speci f%%t Illsn? g Cﬁembocg %(?l?e eé(gqn?yg %?(ﬁ%% ﬁtge‘ a%’fp ‘5’9“’ Ag B%% FEL Hrgen 5

parti culail b@mkwtpapﬁhodelm ofxhe Blpdmgpem@lamaacagtd ntmahaﬂuiapcﬂrg@@mdud@s t ar get
means bi,ndi n i S measur abl iffer a non- specific interaction.
Speci fi 8¢ tﬁ?ﬂg?%ta’afﬁz%ﬁesﬁeé’cﬁ%%’%‘%ée}fjﬁ%tf“ge(géhﬁ BY % é’r‘?ﬁ‘?ﬂ“ﬁ&reﬁ‘i’ﬁ?ﬂoﬁg of a
nol acul eRIBONWath eehatdro bhd Wlhdigy &fanamﬁmltyrt@b tank %t&;ﬂe biceh "grp@eal ly is a
mol ecul simlar_structure that dges not have bi ndi n q% activity. For

of
exanpl e%1 ndpgc P isecHisatly Rigdsian obis "HseigF A9 a aalgulaipbeepideon aneRitePaoR Ant r o
nol ecul GariB@hr gobypspiilel i@bettn@eahd@indiag 88 i I’S nte%ur df‘me%nt fdn GX%6R- §1§ec9’fc

nonl abel ed target. In this case, specif is indicated if the
bi ndi ng ¥$ragties: IeRBISE dindingrgebe méasareér @bexwi%éﬁﬁ@mmmebyldmﬁwf Bited by

xcess WNQURIGHiphel Rl BRI AAEEL] WichBHIG s Dol SRS g | bi nds

to" or is "speci a particular pof an epitope on a
par t!F cubtsichohapdgss n@lélatf%lbigémg adivirg dobr leamenla sperfi ctimtbmwmbleddgenmocd exanpl e,

by a no I o
al ter naltC %g‘%ﬁ?/mgt@ ki ggg@rﬁgngzegﬂlféﬂg I\??rhﬁafe[er nattzlﬁ %1 féfa AN %;'rE e’lc%u% % 6 M
al t er naiabvied yarm Ih&a&tasabmﬂﬁcﬁﬁn&ng\ds nai:ctamdnﬁﬂlebmﬂmga:f tﬂeémtedaﬂrgﬂtto i0 M

al ternat] ly atlv at ,l east, ahout 10 10 M
al terna {Oég Syma etllt mﬁ‘g% byleéc%“%fbe ﬂj%tgw REC %3@?mﬁb8rut 10 12 M
or gr eat‘mmﬁtaﬂy@mﬁs eottom cki Tmmﬁc fbf‘fen pagfomat §cﬂ§e1€dpfxﬂ£omr&§it¢]g onfagfaffcslat O

B;P gi:) 28 Pé\{grpep 1d& targe asculélac? he?*elznr}] can be exﬁm?te{q tf(‘)rcelilcgr%;r)ie o a?/ Igglp‘gl,‘liig l?avmc a Igd }o(%pe on a

the target of at least about 10%M, alternatively at least about 107 M, alternatively at least about
10 M, alternatively at least about 107 M, alternatively at least about 10% M, alternatively at
Jeast about 107 M, alternatively at least about 1079 M, alternatively at least about 107! M
alternatively at least about 10™'* M, or greater. In one embodiment, the term "specific binding"

25 refers to binding where a molecule binds to a particular polypeptide or epitope on a particular
polypeptide without substantially binding to any other polypeptide or polypeptide epitope. In
preferred embodiments, the specific binding affinity is at least about 1071° M.

Antibody "effector functions"” refer to those biological activities attributable to the Fe
region (a native sequence Fc region or amino acid sequence variant Fc region) of an antibody,
30 and vary with the antibody isotype. Examples of antibody effect or functions include: Clqg
binding and complement dependent cytotoxicity; Fe receptor binding; antibody-dependent cell-

mediated cytotoxicity (ADCC); phagocytosis; down regulation of cell surface receptors (e.g., B

20



pol ypepti de wi thout substantially binding to any other pol ypeptide or

pol ypeptide epitope. In preferred enbodi nents, the specific binding

affinity we2ato/diegset about 1G 10 M Anti body "effector fumatscanslozsefer to
t hose biological activities attributable to the Fc region (a native
sequence Fc region or am no acid sequence variant Fc region) of an

anti body, and vary with the anti body isotype. Exanples of antibody effect
or functions include: Clg binding and conpl enent dependent cytotoxicity; Fc
receptor binding; antibody-dependent cell nedi ated cytotoxicity (ADCC);
phagocytcol reseptoovand egililaativation.of ceil surface receptors (e.g.. Bcell
receptor); and B cell acti vati on. "Anti body-dependent cell-nedi at ed
cytotoxicity'’ " Al s to a formof cytotoxicity in which secreted

| g bound ont oA\gébofié ERFPS‘r”é C?i E’%‘)‘teﬁFﬁg@ﬁF‘%}P% A& retestio e dotcel 1s (e. g.,
Nat ur al ciotdx@dity (MNshick 6édrded E@%‘ébﬁ@&m) ks recé’gﬁ&s REPRERYES) ceBRRL Rl dhiese

cytotoxic effector cells to bind specifically to an anti gen-béaring target

cel | andeduBge flaemal|Kille(NK) eefls, pewirgphilscasid magraphagey appliz ihisse cyRiexiant i bodi es
"arns t RereGit QUOW iﬁnc{:ﬁ)leélﬁce@@% af %n%‘@({? lezﬁng ltz}f% t%gpéx{desgbsfe%ﬁn?ly gﬁll &L a\%\%@g The

primary cells for nediating A Xpress er eas
monocyt ésll éfktb criotoxme gile, anfioqglRis|"aran dhd:@ngMlt celEaRl wpbmtlm neqnned for

hemat op t Ravetch and
et Au e bR Uy AL R, Rk RBES LRI L FTYRS of

nmol ecul enwghcytera@pest FcyBR FeyRN atd BeyRDCC cRespyessicustheastdph@tic clﬂlsasrl bed in

U S. Pat 362 or 5,821,337 .ma eprfome.Usf.I ect or
cells fos?mrsn&%%le%a%gg%}ggl né’?%fdfggﬁiﬁ%%%‘ra&ﬁ Kt?’l3 3‘81“8%?% %%ﬂeg (PBMC) and
Nﬁt uma: (199:1) €llo abIk) ADEC] atividyl dfarﬁikaéduleaifgnteieit zﬁﬁﬁlvittoQﬂaCC)élssaﬁQ@@l QsCtlhétVl ijl of
t he ol ec t in vivo, anj mal node
such as dEEEedindtPoBhdta 2 B R may e pertined e flador 2ol or A

95: 652- Gixfh &9 Bkiudé p&ripheRERbed moMinuclE&RIS@BMER8 Nair A FaREQNKY bals, bi nds
to the ggérwgycgn of an antibody. The preferred FCRis a native sequence

human F %96 pddiongiha A6 acfﬁ’étwéOif thegppdeapte of W*ﬁ?ﬁ@?yrfbﬁ apsgesediift i body (a
gamm 1 &RPE.LY i PddsndREddiARSh FEERRER Sedh (ifiRs ECHRrpc. RGARAL daﬁ‘é?i xﬁf@gﬂl R

subcl asses, |nclud|ng allelic variants and alternatively sp |ced orms of
thedé rd&p265&(198)y RI | receptors include FcgRl I A (an "actlvatlng
receptor”) and Fcg RIIB (an "inhibiting receptor”), which have simlar

L0 2 SRS Ll LA LR O DR LR AT Sy
t yr osi ndhparéured dc R v nadine popirfce @uﬂiéwfcli Mortsvec ptpogibasifio® id onmiviich
I nhi bi t lb@l%s Pg%Pan?%oc@C@E!’:ulm%a%gcgltﬁ%{‘)%%d mcludes receptors of the FeyRI, FoyRIT and
FeyRIH subclasses, including allelic variants and alternatively spliced forms of these receptors.
20 FeyRll receptors include FeyRIIA (an "activating receptor™) and Fey RIIB (an “inhibiting
receptor'), which have similar amino acid sequences that differ primarily in the cytoplasmic
domains thereof. Activating receptor FcyRIIA contains an immunoreceptor tyrosine-based
activation motif (TAM) in its cytoplasmic domain. Inhibiting receptor FecyRIIB contains an
immunoreceptor tyrosine-based inhibition motif (ITIM) in its cytoplasmic domain. (see review
25 M. 1in Daeron, Annu. Rev. Immunol. 15:203-234 (1997)). FcRs are reviewed in Ravetch and
Kinet, Annu. Rev. Immunol. 9:457-492 (1991); Capel et al., Immunomethods 4:25-34 (1994);
and de Haas et al., J. Lab. Clin. Med. 126:330-41 (1995). Other FcRs, including those to be
identified in the future, are encompassed by the term "FcR™ herein. The term also includes the
neonatal receptor, FcRn, which is responsible for the transfer of maternal IgGs to the fetus

30 (Guyeretal, J. Immunol. 117:587 (1976) and Kim et al., J. Immunol. 24:249 (1994)).

"Hurnan effector cells” are leukocytes which express one or more FeRs and perform

21



i mmunor eceptor tyrosine-based inhibition notif (ITIM inits cytoplasmec
domain (see review M in Daeron, Annu. Rev. |mmunol. 15:203-234 (1997)).
FcRs are wevoevadson Ravetch and Kinet, Annu. Rev. | mmurolrusdopze28©2
(1991); Capel et al., Immunonethods 4:25-34 (1994); and de Haas et al., J.
Lab. din. Med. 126:330-41 (1995). O her FcRs, including those to be
identified in the future, are enconpassed by the term"FcR' herein. The
termal so includes the neonatal receptor, FcRn, which is responsible for
the transfer of maternal 1gGs to the fetus (Guyer ct al., J. Imunol.

117: 587 o(RAdGinaids. roferebly ahe celd exprBitunRhst FER1B48d pdBSHh) AbctHeeap: ef f ect or
cells" %%ne leukocytes hich express one or nore FcRs and perforneffector

funct i ondnctipp.dramiiss 9f hunpa leukpeydeseuipehoaediae ADCLsinclodeymripherahlogser f or m ADCC
ef f ect ofmdngR&idaPRulls m@? eatuPdl kméfr@ﬂg &Hgmbaﬁes%&gxzme § dADCC i ncl ude

peri pheral bl ood nononuclear cel , natural” ki'ller cells,
nmonocyt @sutraphitly matki FBMCratd NK gell hqmemmf@mdl Ehe affector mymdsmmm s bei ng

pref arredn;Jhe x%Ef ghis may be isolated froma native source, e.g.,
from bl 0031 0 eeggre gependent cytotoxicity"” or "CDC'" refers to the
lysis of a target cell in the presence of conplenent. Activation of the

classical co P@m’rﬁnent Petchday cfnstokinitjz i at'€d(Byefth e fhi hdisng aodrgdthel! fu that

I ) b i
Cunor asdyetlse b xR aYRETE <oyl e eRPrydRm 53 stk S8R chont

acti vat Ibﬁﬂ;nga)f @B@ﬁrﬁ&:ﬁﬁlﬁeneﬁt of.the aﬁn}:dﬁﬁcﬁﬂt E3egh (0N q(RZAKQHSIOT 8¢ ﬁppﬁv‘éprﬁte,
202: 16 9962) may .be ﬁerfor nmed. The terns "neutralize"

| |
ampﬁeﬁ?l? Sr}i’g“‘fhr?ée b \}‘? i GOgate 3(‘}3%"6’ B ASSPST CPHPIEERL ackivtiopsairidbe, bl ock,

previent assa@ AU ais d6RHBER &RkzdnBSameid & bE MmﬂfumloMeﬂﬁH@z@ﬁszl(kg%) 7mz(ﬁ)eg
I L-17A and/or 1L- 17F) ineffective by any nmechani sm Therefore,

ant agonPEHOHSY prevent a bindi ng event necessary for activation of IL 17.
By "neutralizing antibody"” is nmeant an anti body nol ecul e as herein defined

that is abl eThORhOGK: P Q{H fnle&tﬁiﬁ% bhe LEHA %f‘aé?e el REER tokaf thPn Of 1L-17
(including IL-17A and/ or | L- . For exanpl'e, a neutralizing antibody may

i nhi bi t camMadinsk, prvenapidpge, 90@teraq§ﬂmcté‘etyg>f drimakd thedhe/de.gl IL-1WATF) to

inter aCtan&%xtIlﬂ ﬁli}? h]'s:géczwé Sf; E{%’ charfi g'lﬁhl‘l%§ fJnJe t{]%éﬁg%oinfs‘% %13{( Ex%%r‘\f_%lb}éifl the

neutral i zing ant |t or reduce’ o bl ock
t he 1PL- edent n@csptydpr mlgatamloﬁ@ pat hway. The neutralizing antibody nmay al so
i mmunospecifically bind to the IL-17 in an i mmunoassay for IL-17 activity.
It is a char @% t‘ileeru ra%hzmg aﬁtzbocl} is rpleealill gnaelmiti%)g)c?}gmgl%éieb e?s. erein deﬁtngg that is able
to block or significantly reduce an effector function of IL-17 (including IL-17A and/or [L-17F).
For example, a neutralizing antibody may inhibit or reduce the ability of [L-17 (e.g. IL-17A
and/or IL-17F) to interact with an IL-17 receptor, such as IL-17Rc. Alternatively, the
20 neutralizing antibody may inhibit or reduce the ability of 11.-17 to block the IL-17 receptor
signaling pathway. The neutralizing antibody may also immunospecifically bind to the 1L-17 in
an immunoassay for IL-17 activity. It is a characteristic of the "neutralizing antibody” of the

invention that it retain its functional activity in both in vitro and in vivo situations.

B. Detailed description

W]
tn

1. Therapeutic uses

Insulin resistance is a condition where the presence of insulin produces a subnormal
biological response. In clinical terms, insulin resistance is present when normal or elevated
blood glucose levels persist in the face of normal or elevated levels of insulin. It represents, in
essence, a glycogen synthesis inhibition, by which either basal or insulin-stimulated glvcogen

30 synthesis, or both, are reduced below normal levels. Insulin resistance plays a major role in Type



invention that it retain its functional activity in both in vitro and in
vivo situations. B. Detailed description 1. Therapeutic uses Insulin

resi st ancwoiz2e10a11¢839di ti on where the presence of insulinppragoces2e2s0
subnormal bi ol ogi cal response. In clinical terms, insulin resistance is
present when normal or el evated bl ood glucose |evels persist in the face of
normal or elevated levels of insulin. It represents, in essence, a glycogen
synthesis inhibition, by which either basal or insulin-stinulated glycogen
synthesis, or both are reduced betow normal |evels. Insulin resistance
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of insulin resistance or type 2 diabetes by admnistration of an IL-1 7A
and/or IL- 17F antagonist. As discussed earlier, IL- 17A and/or IL- 17F
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ot o e e A B b B RES A ek i S S o
Adniini stagd |Rem Irafadcef dieElisabl mrgomihe tHaLneuirZh&lrhhingﬂhSahdMﬁm—bﬂ’ aﬁmf{lwai er edh
by an U|ta rou | udi ng renteral route of adm nistration suc
ag bﬁt w0 BT ﬁ:ﬁ é’Hﬁ?‘&L‘lgﬁt‘F&\fé‘f?Bt?§ ?5]'\/37A g erdhdEvasaseidliyly -1 7R eiydth aneous
(SO, apsffitishirag@esheBerificlty B intedSrowitd 1as7 A st dennrl . buccal , sublingual,
intrarectal, intranasal, and inhalant routes. IV, IM SC and IP

adnlnlstratlon may be by_bolus or infusion, and in the case of SC, may al so
be by sl ow r &l easdmigisirationand raeiation |nclud|ng but not limted to punps,

sl ow r el easerff by ﬁ?dtgeﬁl&m@'m ﬁﬁﬁxﬂﬁ &ﬁ!{ NSRS roukd ﬁ'Ic laﬁyaﬁnteral

administration is systemc. One spec i cal Py preferre
adnilpi stquin of@dmit Sttlat_orl surh an bugonlitited o, b)}'rambcmibih @mmmnﬂvﬂmh

parti cub@lhinddil R BanTBhEhEtohddl HB, A0WIE W Efsd MG bARal st Riar, SUCh pUMP

intrarectal, intranasal, and inhalant routes. IV, IM, SC, and IP administration may be by bolus or

nfusion, and in the case of SC, may also be by slow-release implantable device, including, but
not limited to pumps, slow-release formulations, and mechanical devices. Preferably,

20 administration is systemic.

One specifically preferred method for administration of IL.-17 antagonist is by
subcutaneous infusion, particularly using a metered infusion device, such as a pump. Such pump
can be reusable or disposable, and implantable or externally mountable. Medication infusion
pumps that are usefully employed for this purpose include, for example, the pumps disclosed in

25 U.S. Pat. Nos. 5,637,095; 5,569,186; and 5, 527,307, The compositions can be administered

continaully from such devices, or intermittently.

Therapeutic formulations of [L-17 antagonists suitable for storage include mixtures of
the antagonist having the desired degree of purity with pharmaceutically acceptable carriers,
excipients, or stabilizers (Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed.

30 (1980)), in the form of fyophilized formulations or aqueous solutions. Acceptable carriers,

excipients, or stabilizers are nontoxic to recipients at the dosages and concentrations employed,

23



can be reusabl e or disposable, and inplantable or externally nountable.

Medi cation i nfusion punps that are usefully enployed for this purpose

i ncl ude, woromxamgbe, the punps disclosed in U S Pat. RoF/US20168292005;
5,569, 186; and 5, 527,307. The conpositions can be adm nistered continaully
from such devices, or intermttently. Therapeutic formulations of IL- 17
ant agoni sts suitable for storage include m xtures of the antagoni st having
the desired degree of purity with pharmaceutically acceptable carriers,

exci pients, or stabilizers (Rem ngton's Pharmaceutical Sciences 16th

edi ti onandBolude Buffdrdsuch 4983 phatd, BitrhReankiQter Ofgadio ALY hagskidaismahainons or
aqueous sol ut%g(rs. Acceptabl e carriers, excipients, or stabilizers are
Hidgpgthio

nont oxi €% iR AU g wich AtodasReddime iy |bsray! anppByEd, and

i ncl ude cRIYFifie hexaséetonAs QIMQRRNNSalk&Hilh 2416rid@Bch-0hBRImQRRARE: Ghatd ds;
anti oxi dants i ncluding ascorbic acid and nethi oni ne; preservatives (such as

oct adec Pyl ortengl Blephai aliatmerabapssedhl s nethy! onsspitpemba: caschhl ospgimol;
benzal kepi .o | b t . [Wo[=M DY : zyl
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salt-formng coynter-ions such as_.sodium exes (e, q., Znprotein
ol oxBO T sEn gkttt e pa b i e R AR RO Cs B doront c3( £ 1)
or pol ygbipythase: gyt mgd)PE@erre%%gﬁu;mphnkiy@ml antiBRN f@hilatioks &é daRtibdody
formul ati ons a} e described in 7/.04801. These conpositions conprise
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active 80%agouish of ME 8REARGYoridf, pﬁe@ﬁhHths&Qllﬂg‘for%Dgim&@ gr?eg:ﬁify‘;}wﬂ from

about 10 to 30% 0The active ingredients nay al so be entrappe
m cridcapit d&toptlépar ed, for exanple, by coacervation techni ques or by
interfacial polynerization, for exanple, hydroxymnethylcellul ose or
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al bum ncercevagpheshespenirdy emidcsil polsmnenzmiopavt ¢xamek, yldoxyardgipldulbes) or in
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drug delivery systems (for example, liposomes, albumin microspheres, microemulsions, nano-
20 particles and nanocapsules) or in macroemulsions. Such techniques are disclosed in Remington's

Pharmaceutical Sciences, supra.

The IL-17A ad/or IL-17F antagonists, such as anti-IL-17 antibodies disclosed herein may
also be formulated as immunoliposomes. Liposomes containing the antibody are prepared by
methods known in the art, such as described in Epstein et al., Proc. Natl. Acad. Sci. USA, 82:

25 3688 (1985); Hwang et al,, Proc. Natl Acad. Sci. USA, 77: 4030 (1980); U.S. Pat. Nos.
4,485,045 and 4,544,545; and WO97/38731 published Oct. 23, 1997. Liposomes with enhanced

circulation time are disclosed in U.S. Pat, No. 5,013,556.

Particularly useful liposomes can be generated by the reverse phase evaporation method
with a lipid composition comprising phosphatidylchoeline, cholesterol and PEG-derivatized
30 phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of defined pore

size to yield liposomes with the desired diameter. Fab' fragments of the antibody of the present



The 1L-17A ad/or IL- 17F antagonists, such as anti-IL-1 7 antibodies

di scl osed herein may al so be fornul ated as i mmunol i posones. Li posones

cont ai ni ngotznm/amsbbody are prepared by nethods known i ectrhms2@oin2928uch as
described in Epstein et al., Proc. Natl. Acad. Sci. USA, 82: 3688 (1985);
Hvang et at, Proc. Natl Acad Sci. USA, 77: 4030 (1980); U. S. Pat. Nos.
4,485, 045 and 4, 544, 545; and W07/ 38731 published Oct. 23. 1997. Liposones
wi th enhanced circulation tine are disclosed in U S. Pat. No. 5,013, 556.
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et al, J. Biaol. Chem, 257: 286-288 (11982) via a disulfide i1nterchange
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oly- D (-,
antagonié%ggggﬁnﬁémPGFgg “to a carrier protein to increase the serum
hal f-1ife of the therapeutic antagonist. For exanple, a soluble
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ability to form an immunoglobulin-like dimer with the concomitant higher avidity and serum

half-life.

The formulations to be used for in vivo administration must be sterile. This is readily

20 accomplished by filtration through sterile filtration membranes.

The formulation herein may also contain more than one active compound as necessary
for the particular indication being treated, preferably those with complementary activities that do
not adversely affect each other. Also, such active compound can be administered separately to

the mammal being treated.

25 For example, it may be desirable to further provide an insulin-resistance-treating agent
for those indications. In addition, type 2 diabetics that fail to respond to diet and weight loss may
respond to therapy with sulfonylureas along with the 1L.-17 antagonist. The class of sulfonylurea
drugs includes acetohexamide, chlorpropamide, tolazamide, tolbutamide, glibenclaminde.
glibomuride, gliclazide, glipizide, gliquidone and glymidine. Other agents for this purpose

36 include an autoimmune reagent, an insulin sensitizer, such as compounds of the glitazone family,

a5



The fornul ation herein may al so contain nore than one active conpound as
necessary for the particular indication being treated, preferably those

wi th conpwermerwmangsoacti vities that do not adversely aff ectr/vsaci/oodier .

Al so, such active conpound can be adm ni stered separately to the nmanmal
being treated. For exanple, it may be desirable to further provide an
insuiin-resistance-treating agent for those indications. In addition, type
2 diabetics that fail to respond to diet and weight |oss may respond to
therapy with sulfonylureas along with the IL- 17 antagonist. The cl ass of
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insulin REiriae :Mé@&n@tﬁﬁ B0 physiologically active fragments ther eof ,
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Agents are farther speC| fied in the definition above. For treating
hypdiD nsul i nehvrdreafuny hyprasginemia, fiswkamplogysulie nag e adeinéred bogrirher or
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sw t abl y™“pres in conbination in anobunts that are
effective for the purpose intended, typically less than what is used if

they are ad nﬁlﬁﬂh&ti&m@ﬁhi alofgeglewire REiLL fieseanNdrag@iiisiéred B dolnbinhfien Wnf they are
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antagoni st to IL- 17 in conbination w insulin enabl es re uctlbn of the
dose dosage form, administration method, etc. For instance, a concomitant drug is used preferably in a

proportion of about 0.0001 to 10,000 weight parts relative to one weight part of the antagonist to
IL-17 herein,

20 Use of the antagonist to [L-17 in combination with insulin enables reduction of the dose
of insulin as compared with the dose at the time of administration of insulin alone. Therefore,
risk of blood vessel complication and hypoglycemia induction, both of which may be problems
with large amounts of insulin administration, is low. For administration of insulin to an adult
diabetic patient (body weight about 50 kg), for example, the dose per day is usually about 10 to

25 100 U (Units), preferably 10 to 80 U, but this may be less as determined by the physician. For
administration of insulin secretion enhancers to the same type of patient, for example, the dose
per day is preferably about 0.1 to 1000 mg, more preferabiy about 1 to 100 mg. For
administration of biguanides to the same type of patient, for example, the dose per day is
preferably about 10 to 2500 mg, more preferably about 100 to 1000 mg. For administration of a-

30 glucosidase inhibitors to the same type of patient, for example, the dose per day is preferably

about 0.1 to 400 mg, more preferably about 0.6 to 300 mg. Administration of ergoset,



of insulin as conpared with the dose at the tine of adm nistration of
insulin alone. Therefore, risk of blood vessel conplication and
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of body weight per day, more preferably, about 0.5 to 5 mg/kg. For subcutaneous administration,

20 the dose is preferably greater than the therapeutically-equivalent dose given intravenously or

intramuscularly. Preferably, the daily subcutancous dose for a human is about 0.3 to 20 mg/kg,

more preferably about 0.5 to 5 mg/kg for both indications.

The invention contemplates a variety of dosing schedules. The invention encompasses
continuous dosing schedules, in which IL-17 antagonist is administered on a regular (daily,

25 weekly, or monthly, depending on the dose and dosage form) basis without substantial breaks.
Preferred continuous dosing schedules include daily continuous infusion, where 1L-17 antagonist
is infused each day, and continuous bolus administration schedules, where [1.-17 antagonist is
administered at least once per day by bolus injection or inhalant or intranasal routes. The
invention also encompasses discontinuous dosing schedules. The exact parameters of

30 discontinuous administration schedules will vary according to the formulation, method of

delivery, and clinical needs of the mammal being treated. For example, if the L-17 antagonist is



the dose is preferably greater than the therapeutically-equival cnt dose
given intravenously or intranmuscularly. Preferably, the daily subcutaneous
dose for wohumen4sss about 0.3 to 20 ng/ kg, nore preferalpcyabawin292sd to 5
ng/ kg for both indications. The invention contenplates a variety of dosing
schedul es. The invention enconpasses continuous dosi ng schedul es, in which
IL- 17 antagonist is admnistered o a regular (daily, weekly, or nonthly,
dependi ng on the dose and dosage forn) basis wthout substantial breaks.
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sl owr el ease fornul ati on, dosing schedul es may al so be continuous in that
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conmbi nation thereof. The effects of admnistration of |IL- 17 antagoni st on
i nsul i n°PRRPoRibacdfan be measured by a variety of assays known in the art.
Most commonly, alleviation of the effects of diabetes will result in
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reduét i BKaivarigyy 9Cassays Arewn indhoat dbishsommeehly tafloviation dfklpadiette vidighesds advanced
gl ycosyLaf i@ ﬁqgﬁ:%v%] glgrgeﬁnic control (as measured by serial testing of blood ghicose),

reduction in the requirement for insulin to maintain good glycemic control, reduction in

glycosylated hemoglobin, reduction in blood levels of advanced glycosylation end-products

{AGE), reduced "dawn phenomenon", reduced ketoacidosis, and improved lipid profile.

20 Alternately, administration of IL-17 antagonist can result in a stabilization of the symptoms of
diabetes, as indicated by reduction of blood glucose levels, reduced insulin requirement, reduced

glycosylated hemoglobin and blood AGE, reduced vascular, renal, neural and retinal

complications, reduced complications of pregnancy, and improved lipid profile.

The blood sugar lowering effect of the I1.-17 antagonist can be evaluated by determining
25 the concentration of glucose or Hb (hemoglobin)A,. in venous blood plasma in the subject
before and after administration, and then comparing the obtained concentration before
administration and after administration. HbA;. means glycosylated hemoglobin, and is gradually
produced in response to blood glucose concentration. Therefore, HbA . is thought important as
an index of blood sugar control that is not easily influenced by rapid blood sugar changes in

30 diabetic patients.
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(AGE), reduced "dawn phenonenon", reduced ketoacidosis, and inproved lipid
profile. Alternately, admnistration of IL- 17 antagonist can result in a
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heallng’?ﬁ%ﬁ?QWEﬂégngﬁﬁFc Egﬁé“ﬁging quantitative reverse
transcri ption-pol ynmerase chain reaction). 3. Articles of manufacture and
kits The inventi ofuidlesof REQViEeSakitis for the treatnment of insulin
resistance and hypoinsulinema, and for repair and regeneration of nuscle.
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the treatment of insulin resistance or hypomsulmemta or for any other target disease associated

with insulin resistance. The instructions included with the kit generally include information as to
dosage, dosing schedule, and route of administration for the treatment of the target disease, such
20 as msulin-resistant or hypoinsulinemic disorder. The containers of 1.-17 antagonist may be unit

doses, bulk packages (e.g., multi-dose packages), or sub-unit doses.

The article of manufacture comprises a container and a label or package insert on or
associated with the container. Suitable containers include, for example, bottles, vials, syringes,
etc. The containers may be formed from a variety of materials such as glass or plastic. The

25 container holds a composition which is effective for treating the condition and may have a sterile
access port (for example the container may be an intravenous solution bag or a vial having a
stopper pierceable by a hypodermic injection needle). At least one active agent in the
composition is an [L-17 antagonist of the invention. The label or package insert indicates that the
composition is used for treating the particular condition. The label or package insert will further

30 comprise instructions for administering the antibody composition to the patient. Articles of

manufacture and kits comprising combinatorial therapies described herein are also contemplated.
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dosage, dosing schedule, and route of adm nistration for the treatnent of
the target disease, such as insulin-resistant or hypoi nsulinem c disorder.
The cont avoeom/afisshL- 17 antagoni st may be unit doses, Ipulruspaokaaes (e. g.,
mul ti-dose packages), or sub-unit doses. The article of manufacture
conprises a container and a | abel or package insert on or associated with
the container. Suitable containers include, for exanple, bottles, vials,
syringes, etc. The containers may be formed froma variety of materials
such as glass or plastic. The container holds a conposition which is
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phar maceutical'l'y-"accept a%il e 'B&ffer, such as bacteriostatic water for
injection (BWI), phosphate-buffered saline, R nger's solution and dextrose
sol ubi on. It4may Hragdrdidn of melbgdies ot her nmaterials desirable froma
commerci al and user standpoint, including other buffers, diluents, filters,

needl es, and, syringes. 4. Preparation of antibodi es Monocl onal antibodies
Monocl onal a@%&ﬁg@—%ﬁ@'—%e made using the hybridoma nethod first

described bymsadligal ﬂtﬁb@&iesM@;ﬁb@ﬁad&ﬁﬁlg4z%%fém&&%§%ah9& ﬁfwes@x%éaﬁ;ge by
reconbi nant DNA nethods (U.S.” Pat. No. 4,81 6,567). In the hybridona

met hod, Kehlepeieb, Bituis: B 4938 B S pror mew bhswde Bynieaermbinany O Aymchotisivss. dlat. or
Macaque NagDRK Y567, Sinl tHOBAY-A rel ' el t ol hocyt es
t hat produce or 721r%1 capabl @é@%@%ﬁﬁé@%%ﬁﬁ?%ﬁ%ﬁ{o@@ﬁ%éﬁaVEMHaF Sﬁscge‘%i@i cally
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be i mmmo%l@& cjr Qrevcjafﬁb(?e 0#1%5@1@91%%&%&6@ At %glﬁspcciﬁcally bind to the protein used for

immunization. Alternatively, lymphocytes may be immunized in vitro. Lymphocytes then are

fused with myeloma cells using a suitable fusing agent, such as polyethylene glycol, to form a
hybridoma cell (Goding, Monoclonal Antibodies: Principles and Practice, pp.59-103 (Academic
20 Press, 1986)).

The hybridoma cells thus prepared are seeded and grown in a suitable culture medium
that preferably contains one or more substances that inhibit the growth or survival of the
unfused, parental myeloma cells. For example, if the parental myeloma cells fack the enzyme
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for

25 the hybridomas typically will include hypoxanthine, aminopterin, and thymidine (HAT
medium}), which substances prevent the growth of HGPRT-deficient cells.

Preferred myeloma cells are those that fuse efficiently, support stable high-level
production of antibody by the selected antibody-producing cells, and are sensitive to a medium
such as HAT medium. Among these, preferred myeloma cell lines are murine myeloma lines,

30 such as those derived from MOPC-21 and MPC-11 mouse tumors available from the Salk
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fused with nyeloma cells using a suitable fusing agent, such as

pol yet hyl ene glycol, to forma hybridoma cell (Goding, Mnocl onal
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production of nobnoc ant again
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t he clongs.may be subl oped by |im rocedures and, grown by
st andar Ggst%tt”k%‘ﬂp T Ryt egR}B‘%é‘@P’ ﬁg\lb;lﬁ%{eg %“g P—‘i“ﬁ’éP’if?F‘%fié“eéﬁH Piodt i ce,
pp. 59- 183 st@m@meahsaﬁeeaﬁlg, N8&R)chal ABMbS ALY pnﬁdt,tztwne iRt pb8o-10ki s pur pose
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or RPMI-1640 medium. In addition, the hybridoma cells may be grown in vivo as ascites tumors

in an animal.

The monoclonal antibodies secreted by the subclones are suitably separated from the
culture medium, ascites fluid, or serum by conventional immunoglobulin purification procedures
20 such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis

3

dialysis, or affinity chromatography.

DNA encoding the monoclonal antibodies is readily isolated and sequenced using
conventional procedures (c.g., by using oligonucieotide probes that are capable of binding
specifically to genes encoding the heavy and light chains of the monoclonal antibodies). The

25 hybridoma cells serve as a preferred source of such DNA. Once isolated, the DNA may be
placed into expression vectors, which are then transfected into host cells such as E. coli celis,
simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise
produce immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the
recombinant host cells. Recombinant production of antibodies will be described in more detail

30 below.
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The nonocl onal anti bodi es secreted by the subclones are suitably separated
fromthe culture nedium ascites fluid, or serum by conventi onal
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i mmunogl obulin protein, to obtain the synthesis of nonoclonal antibodies in
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Res., 21: Z%ﬁ %2@% é1993)) Thus, these techniques are viable alternatives
to traanmg A ABISEFHnal anti body hybridoma techni ques for isolation of
nonocl onal anti bodies. The DNA al so may be nodified, for exanple, by

subst i t ut i ngThhBNAQHoNEhyIRGHRNES], fc@@xdwram;yh@'@ﬁmngﬂ@ cbﬂlﬂQEeq%@@e%rconSt ant
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non-1¥ mERBENEbifiTiAg ehe papeoglebulit wodingrsguenca Akprivert of Hie ceding sagnence Yor

a non-immunoglobulin polypeptide.

Typically such non-immunoglobulin polypeptides are substituted for the constant
domains of an antibody, or they are substituted for the variable domains of one antigen-
combining site of an antibody to create a chimeric bivalent antibody comprising one antigen-

20 combining site having specificity for an antigen and another antigen-combining site having

specificity for a different antigen.

Humanized and human antibodies

A humanized antibody has one or more amino acid residues introduced into it from a
source which is non-human. These non-human amino acid residues are often referred to as
25 “import” residues, which are typically taken from an “import” variable domain. Humanization
can be essentially performed following the method of Winter and co-workers (Jones et al.,
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al.,
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the
corresponding sequences of a human antibody. Accordingly, such “humanized” antibodies are
30 chimeric antibodies (U.S. Pat. No. 4,816,567) wherein substantially less than an intact human

vartable domain has been substituted by the corresponding sequence from a non-human species.
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domai ns of an antibody, or they are substituted for the variable domai ns of
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consens uence of human_ anti badi es of a particul ar subgroup o

| i ght O?&W25% SEHFARInd: Lsgﬁeygﬁéﬁgﬁﬁrk may be used for several different
humani zed antlbodles (Carter et al., Proc. Natl. Acad Sci. USA, 89:4285
(1992); Prestias @kth@impordant ihm%dlés% %@%%zé@@%)e}enubﬁ 01t K %H@Fﬁ)r ltﬂg‘por tant

that anti bodi es be humani zed with retention of high affinity f
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process of analysis of the pare
and various conceptual humamzed products usmg three-dimensional modeis of the parental and

humanized sequences. Three-dimensional immunoglobulin models are commonly available and
are familiar to those skilled in the art. Computer programs are available which illustrate and

20 display probable three-dimensional conformational structures of selected candidate
immunoglobulin sequences. Inspection of these displays permits analysis of the likely role of the
residues in the functioning of the candidate immunoglobulin sequence, i.e., the analysis of
residues that influence the ability of the candidate immunoglobulin to bind its antigen. In this
way, FR residues can be selected and combined from the recipient and import sequences so that

25 the desired antibody characteristic, such as increased affinity for the target antigen(s), is
achieved. In general, the CDR residues are directly and most substantially involved in

influencing antigen binding.

Alternatively, it is now possible to produce transgenic animals (e.g., mice) that are
capable, upon immunization, of producing a full repertoire of human antibodies in the absence of
36 endogenous immunoglobulin production. For example, it has been described that the

homozygous deletion of the antibody heavy-chain joining region (J.sub.H) gene in chimeric and



and various conceptual humani zed products using three-di nensional nodel s of
the parental and humani zed sequences. Three-di nensi onal i mrunogl obulin
nodel s arwocomymmsy avail able and are fanmiliar to thosepshiusb@dorass he art.
Conput er prograns are available which illustrate and display probable
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i mmunogl abuy i g}gﬁgcﬂ9aray in such germline nutant mce will result in the

productlon of “Runan ant| bodi es upon antigen chall enge. See, e.g.

Jakobovits et al, Proc. Natl. Acad. Sci. USA, 90: 2551 (1993); Jakobovits et
al . ,joNat ur e, Aaﬁﬁdﬁsém25&3(1993) Bruggernmann et al., Year in Inmmuno., 7:33

(1993) and chosa Nat yre 355; 258 (1992). Hunman anti bodi es can

al so be deri VEPYIES ‘B‘I‘Fﬁ%@"’ cdrec gevelerpd B Hheinseductignpfentbasintwemants. 3 . Mol
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Vaughan et al., Nature Biotech 14:309 (1996)). nerati on of human

ant i bodF8&s Marmptaskd-blsyipahrRechemissl ayd BippipaicslddethadsRdiI0hd 7 982  inded
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production of antibody fragments. Traditi onal gnents were
der ity eddiysedly by srcembipeitdiosti cgls Fposraniple ﬁrpacmboémﬁnmm@n(bsw;at@ fypm thebr i ot o

o b o AR BlagP fioRlOCNRI LRl RS AREARIN SRl shEbBRRd bd Rl 1T (1992)
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antib Od}éiJ/’f&%Qéysi 09%@«1%% (i@%)?tlne gnofthre? (rznm odiment as described in the example
below, the F(ab'); is formed using the leucine zipper GCN4 to promote assembly of the F(ab'),

20 molecule. According to another approach, F(ab'), fragments can be isolated directly from
recombinant host cell culture. Other techniques for the production of antibody fragments will be
apparent to the skilled practitioner. In other embodiments, the antibody of choice is a single
chain Fv fragment (scFv). See WO 93/16185.

Muliispecific Anfibodies

25 Multispecific antibodies have binding specificities for at least two different epitopes,
where the epitopes are usually from different antigens. While such molecules normally will only
bind two different epitopes (i.e. bispecific antibodies, BsAbs), antibodies with additional
specificities such as trispecific antibodies are encompassed by this expression when used herein.
Methods for making bispecific antibodies are known in the art. Traditional production of full

30 length bispecific antibodies is based on the coexpression of two immunoglobutin heavy chain-
light chain pairs, where the two chains have different specificities (Millstein et al., Nature,

305:537-539 (1983)). Because of the random assortment of immunoglobulin heavy and light
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ant i body phage libraries discussed above. Alternatively, Fab'-SH fragnents
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F(ab') 2 fwegomntisssoCarter et al, Bio/ Technol ogy 10: 163- P6T/USI®8229280 | n
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fromreconbi nant host cell culture. Qher techniques for the production of
anti body fragnents will be apparent to the skilled practitioner. In other
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Sinilar %’r E%H?L&O%af@ i detifegls b TPFygs @%ﬁ@é@%hma’rﬁae ISCriEARIA SNRENS et ah,
EMBO J. exﬁr@ss&ﬁ@éct&@%d@ﬂ&%lﬁansﬁ@t@@&ﬁé D6LifeBle RodiofLRERNTHARRGARS For 20| body

vari abl e dopains with the desired binding specificities (antibody-antigen
conbi ni %@X@’i gy @F@‘%‘tb%%“‘?ﬁ’fp?ﬁﬁj%ﬁ dsobrardpeptidnfaammtiin sequences. The

fusi on %ﬁ&&ﬂ;@ﬁth WohbrSuny bid) rmsbm&r&ﬁgé {hJ&%y A3 Be CONSL, ﬂ)tn doma' n,
L

conprising at |east part of the hing regi ons.
pr eflér r Pvids thpsapainpuleyields. dt is H@WyercMiﬂhieé@mgQraﬁ? codieg @ﬁuf(n@Hl fpr Womralinl ng

the sit l.gast one of the
FUsi ons " ERAD SRk aes i e, LA R LR ERbe Pl g ¢
desired poibfh@tldﬁmﬁmsgﬂ obual fatiod feghts i high micldapewherstbe tatigs amtodns pptcudire
expressi g‘H‘ VEC fL_,ors, and are co-transfected into a suitable host organism
This pro g or great flexibility i adjusting the nutual proportions of
the three pol ypeptide fragnents in

In a preferred embodiment of this approach, the bispecific antibodies are composed of a

20 hybrid immunoglobulin heavy chain with a first binding specificity in one arm, and a hybrid
immunoglobulin heavy chain-light chain pair (providing a second binding specificity) in the
other arm. It was found that this asymmetric structure facilitates the separation of the desired
bispecific compound from unwanted immunoglobulin chain combinations, as the presence of an
immunoglobulin light chain in only one half of the bispecific molecule provides for a facile way

25 of separation. This approach is disclosed in WO 94/04690. For further details of generating
bispecific antibodies see, for example, Suresh et al., Methods in Enzymology, 121:210 (1986).

According to another approach described in W096/27011, the interface between a pair of
antibody molecules can be engineered to maximize the percentage of heterodimers which are
recovered from recombinant cell culture. The preferred interface comprises at least a part of the

30 CH3 domain of an antibody constant domain. In this method, one or more small amino acid side
chains from the interface of the first antibody molecule are replaced with larger side chains (c.g.

tyrosine or tryptophan). Compensatory “cavities” of identical or similar size fo the large side
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enbodi nents when unequal ratios of the three pol ypeptide chains used in the
construction provide the optinumyields. It is, however, possible to insert
t he codi goenueamsses for two or all three pol ypeptide clrarns2010/029280
expressi on vector when the expression of at |east two pol ypeptide chains in
equal ratios results in high yields or when the ratios are of no particul ar
significance. In a preferred enbodi nent of this approach, the bispecific
anti bodi es are conposed of a hybrid i mmunogl obulin heavy chain with a first
bi ndi ng specificity in one arm and a hybrid i nmmunogl obul i n heavy
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separation. This approach is disclosed in WO 94/04690. For further details
of gener at i n§isprahresitibpdicuntiindoupsdinkedor ‘heferossmvgsred anthndéssh Fet exatpleMet hods

in Enzynpl %ﬁemﬁ%&ae%ﬂz%é %&Q@Qm%éﬁt%%%é‘&fubant@d"%ﬁ&(]ﬁrth@ R Bl*&nge%%l' bed in

W96/ 270H, Interface between~a palir o ecu es can
engi nee raidbadiss iravei Fir peniie bpar meimsafg@ tm’gethmtranosﬂsm ellwhi wiwaated celscover ed

from ree I r. | east a
part of (PRe b Rl pt e e R G o Yl B f BT B oo
or nor e Eeraddonimgataentioilds siagbe cladd mmgf ang mﬁ\hmenm{&&-ﬁﬁkﬁg afetHolde $uirBk

anti bod culeaere acedvmthlar Si.de chai.ns (e.9.. .tyrosine or
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| ar ge Slad}ﬁghﬁihl’a(rﬁ)nbaﬂcﬁ'c&fs%hhdg%Bhﬁi.{'{l&s,l nterface of the second anti body

nol ecul e by replacing large amno acid side chains with smaller ones (e.g

al ani ne or tgtgq%oni ne). This provides a nechanism for | ncreaS| ng the yiel d
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Bi speci He&neaillal@&dst@fﬁmwqﬂoy@}@angﬂ@%ﬁpédlﬁmﬁb%e Aaﬁb@f)&saeaug@g &en@Rl | bodi es.
For exarrpl e, one of the antibodies in the heteroconjugate can be coupled to

avi di n, liftkageoPranan ¢ abi Saenge 229;8h (L986) dsseribes preppdure Weremintap] aatibdskesn

pr 0POS e gl R0k AYAGHLy LT éﬁ%I &GP, iiohn@ tynﬁ?e@%
4,676, 98]6)1190 ang&%o? treat nt aof HI i/ﬁsd e%t ion %Hg% 0%%‘6%‘] é\%ﬁ?g]%/ 200373)
Het éf oc orsugaréthadithiboimpiexirmpgh sedide apshirgo akyiliconivienl @ﬂuoix:ms)sevlenm ki ng
met hods; n th and are
di scl ose %OE%Q@E dlé'{lﬁéesﬁ\%hﬁﬁ)h %é‘g%gh%%ﬁ@ gélééq !“in ﬁg apme C%nve dcr oss-1i nking
t echni q&fasmtfd’@ommcﬂ]‘é@) fdenivatjeese ICateiofi the Fiak piais ﬁcrwaavﬁsusbmeh &sorfvlenm tankd body
frag rrenthb hﬁgﬁ)y re& %tlg;? §iln mercaptoethylamine and is mixed with an equimolar amount of the

other Fab'-TNB derivative to form the bispecific antibody. The bispecific antibodies produced

20 can be used as agents for the selective immobilization of enzymes.

Fab'-SH fragments can also be directly recovered from E. coli, and can be chemically
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med,, 175: 217-225 (1992)
describe the production of a fully humanized bispecific antibody F(ab"), molecule. Each Fab'
fragment was separately secreted from E. coli and subjected to directed chemical coupling in

25 vitro to form the bispecific antibody.

Various techniques for making and isolating bispecific antibody fragments directly from
recombinant cell culture have also been described. For example, bispecific antibodies have been
produced using leucine zippers. Kostelny et al., J. Immunol,, 148(5):1547-1553 (1992}. The

leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two

[
<

different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region

to form menomers and then re-oxidized o form the antibody heterodimers. This method can
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described in the literature. For exanple, bispecific antibodies can be
prepared using chem cal |inkage. Brennan et al., Science 229: 8 1 (1985)
descri be wopooeadspe wherein intact anti bodi es are prot ecyuscemlobose!l eaved
to generate F(ab')2 fragnments. These fragnents are reduced in the presence
of the dithiol conplexing agent sodiumarsenite to stabilize vicinal
dithiols and prevent internolecular disulfide formation. The Fab' fragnents
generated are then converted to thionitrobenzoate (TNB) derivatives. One of
the Fab' - TNB derivatives is then reconverted to the Fab'-thiol by reduction
wi t h nentapt ogliRy f@mhago@rton 6f aiti¥&t Mhiodingds. e <aRbady " asHatbgwf the ot her
Fab' -TN% deri vat.i vg to formthe bispecific anti bodé. he bi specific
ant i bod &€ RFRUUENEL A Pelivtlnt Acad Sk FSAGP0:p44d-644B £EA9B YV kesipratislsdian zat i on
of enzygRr&mativaecididhi /9 aﬁ;alh% bﬁ;ﬁ&fif?& SOOE BhHRAk! Y ﬁ&@gﬁﬁ@&ﬁg\a@é& E. coli,

0
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Fos andr?ﬁ%e%rsg%grﬁserﬁteﬁ)’m%gség%ﬁég * portions of two different

anti bodi es by gene fusion. The anti body honodi ners were reduced at the

Ei nge <r:| egi OnAhﬁbhddm& mitﬂ’fﬁxﬁtﬁh dms wlamhiébda@@ afelﬁzoﬁl&iéaﬁl;ca?eﬁd Flr)lz%xfaﬂbg& tRBecARt } body
eterodimers. This nmethaod_canal so be utiljze or the production o

ant i bod?gﬁPSaﬁﬂFWﬂepﬁ?@' Ty ghy ol et 768818 9cr i bed by Hol I'i nger et al,
Proc. Nati, Acad, Sci. USA, 90:6444-6448 (1993) has provided an alternative
mechani sm f of s MgcRinspesibie antibody fragnents. The fragments conprise
a heavy-chain variable domain (VH) connected to a |ight-chain variable
domai n” (VL) ypay b desimable hmedify e pydodn of the tnyertionovithyaspertrig efettyreen t he two
donmai NS 68 SATENRAAI e AGFIEAL B,/ Sl 9ne

f ragnent arle_’f%r cedl?to paieF_wi ti tﬂgt%eoarlr%%d%nlﬁfg%%gﬁ%ﬁsﬁﬁg?ns of
anotlher nfay &g minetluced frethe By rdeomnihagby vlboveng ingpechalyi digliliidy tend &smakroin hiss

strateg r | Di B f I ragnents by.the use of oy

<1 gl oo gt TR AURLRPARINDYFRA0 BRI oL ARS8 i & & orfapativg | 5.

| mmunol andi&AnG8681 {chgdehent-Artiateddelbkiiligtand amitbedy-Hepentand calkll# D@ icity €

cont enpy ahed) ERC.EXARL S X A2PSG5N1161-1195 (1992) and Shopes, B. J. Immunol.
148:2918-2922 (1992). Homodimeric antibodies with enhanced anti-tumor activity may also be
20 prepared using heterobifunctonal cross-linkers as described in Wolff et al. Cancer Research
53:2560-2565 (1993). Alternatively, an antibody can be engineered which has dual Fc regions
and may thereby have enhanced complement lysis and ADCC capabilities. See Stevenson et al
Anti-Cancer Drug Design 3:219-230 (1989),

Antibody-Salvage Receptor Binding Epitope Fusions.

25 In certain embodiments of the invention, it may be desirable to use an antibody fragment,
rather than an intact antibody. In this case, it may be desirable to modify the antibody fragment
in order to increase its serum half life. This may be achieved, for example, by incorporation of a
salvage receptor binding epitope into the antibody fragment (c.g. by mutation of the appropriate
region in the antibody fragment or by incorporating the epitope into a peptide tag that is then

30 fused to the antibody fragment at either end or in the middle, e.g., by DNA or peptide synthesis),

The salvage receptor binding epitope preferably constitutes a region wherein any one or
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anti bodi es can be prepared. Tuft et al. J. Inmmunol. 147: 60 (1991).

Ef fector Function Eneineerins It nay be desirable to nodify the antibody of
t he i nvenvoaniwviiagsor espect to effector function, so as troTasbanoeshe

ef fectiveness of the anti body. For exanple cysteine residue(s) my be
introduced in the Fc region, thereby allow ng interchain disulfide bond
formation in this region. The honodi neric anti body thus generated may have
i nproved internalization capability and/or increased conpl enent - nedi at ed
cell killing and anti body-dependent cellular cytotoxicity (ADCC). See Car on
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transf ek afpibLoflcBGalédiimod HdRion? are\eSitellid €91 PR, NQ's, {591 such
regi on of e anti body. ° Al téor n§{e| \?el y,e t he epflnt ope’i’s 6?%@2@]? the CH2

domdfn amﬁan@fqddle’fe@girmfea@me t A @reféreadriper qf@ovaia@t @odifiegli@rmiole EMLibwcbfgl on, or
both, o oM, ng of Antibodi es
Coval entgor%lr%i ??%%%O%%g&tg ant | e&% }g%{etre n% dMg&hﬁkﬁg& 'stzhe Scope of this

i nvent i pelyethylene glycol, polypropylene glycol, or polyoxyalkylenes, in the manner set forth in U.S,
Pat. Nos. 4,640,835; 4,496,689; 4,301,144, 4,670,417; 4,791,192 or 4,179,337.

Generation of Antibodies From Synthetic Antibody Phage Libraries

20 In a preferred embodiment, the invention provides a method for generating and selecting
novel antibodies using a unique phage display approach. The approach involves generation of
synthetic antibody phage libraries based on single framework template, design of sufficient
diversities within variable domains, display of polypeptides having the diversified variable
domains, selection of candidate antibodies with high affinity to target the antigen, and isolation

25  of the selected antibodies.

Details of the phage display methods can be found, for example, WO03/102157
published December 11, 2003, the entire disclosure of which is expressly incorporated herein by

reference.

In one aspect, the antibody libraries used in the invention can be generated by mutating
30 the solvent accessible and/or highly diverse positions in at least one CDR of an antibody variable

domain. Some or all of the CDRs can be mutated using the methods provided herein. In some
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They may be made by chem cal synthesis or by enzymatic or chem cal cleavage
of the antibody, if applicable. Qther types of coval ent nodifications of

t he anti bwoyoswmr4ssat roduced i nto the nol ecul e by reacti pgTiBR@Oegks@m no
acid residues of the antibody with an organic derivatizing agent that is
capable of reacting with selected side chains or the N or Cterm nal

resi dues. Exanpl es of covalent nodifications are described in U S. Pat. No.
5,534, 615, specifically incorporated herein by reference. A preferred type
of covalent nodification of the antibody conprises Unking the antibody to
one of ambadiehly, OhaPBORCREBIIBCE e BﬂEﬁéé‘E{t?oodﬁlﬂQaﬂesﬂ@'rﬁ[lﬁﬁtmglgﬁﬂﬁoﬁsl ycol,
pol ypropylene glycol, or pol yoxyal kyl enes, in the mariner set forth in U S.
Pat. Nod? C@Wo?égﬁ? and @@E‘,*‘s@e fonm mgngly kiararyor by ruaating pasivos, in §PRES

4, 179, 3334 CRISE KA Kol MMhROM b0 mFRATH ARG LORAILIPOAY HINBR I Drar | es
In a preferred enbodlneﬁ%, thé invention provides a nethod for generating
and sel éed CREHGo &rmaingbolitrey. usi ng a uni que phage di spl ay approach. The
approach invol ves generation of synthetic antibody phage libraries based on

singl.e frane ign_of sufficient diversities . within variable
dommins, di s}éﬁg)ga r%? ﬁ%&@%@e‘ﬁ?ﬁ%&%’ﬁ%\% Frar bergdng ?[‘}3%3 riefxfugafevléarvin&ﬁ"gatﬁ’gﬁai ns,
sel ect i anthofoleam dicdssitde antarthighiyediversd foshioghofafIBRHI IGDR A2 it QPRHBhe anti gen,

and i sol,atj.on.of the selec anti bodi es. il f t ge._di spl ay

et hods el LS FapalsdRafine moaes moTies Shand Grloe e 1 2003,
t he ent iliberie Galats Bt @sddfin Whijelttibs wak pidssicy td featRViIRRD el Bffaties.
referen%e. I n pne, aspect, the gnt' body libraries used in the invention can
be genef 3t BB PHAT ABF AgNPTREOWET Veistecianed dsay chaig hlrasies for gidipede ver se
POSiibi ORGgdt Bntelen) LaHE CANLIIPHR 0f béRpABLd BRANe Nidhiabh 6r IMOMRIHIN IR B al |

of the gg}Rs can be nutated using the nethods provided herein. In

someenbdthserorads qfselpgion feingreatedheaifinity of thebiadat e di verse anti body
libraries by nutating positions in CORH , CDRH2 and CDRH3 to forma single

| Torary or bR}, b HraPRIckdaRA%y s losRThE o M itk QEH A

|'i brary or _byrerrutbg%’iangliag%sict iaon_syisn S@L@)an 1‘%%03%8&%@5%3&%@ to
form a &¢ifyinéhd CBRHEP yegiom ¢fithy waripblo fregiont dfblpdhycaviachasbicquatonel lesemdtimgbe

gener at ! k Ng- j i sol vent .accessi bl e .and/ or
i gnly ey @h AR A AR Wi Bl eRES T PRy Rtan be
gendf at edthh &WRTE meibat{ babedvn cltbRkdquer©@®RL2 and CDRL3. These libraries can
al so be used in conjunction with each other to generate binders of desired
affinities.

In one aspect, the library is created in the context of the humanized antibody 4D5
sequence, or the sequence of the framework amino acids of the humanized antibody 4D5
sequence. Preferably, the library is created by substitution of at least residues 95-100a of the
heavy chain with amino acids encoded by the DVK codon set, wherein the DVK codon set is

20 used to encode a set of variant amino acids for every one of these positions. An example of an
oligonucleotide set that is useful for creating these substitutions comprises the sequence (DVK);.
In some embodiments, a library is created by substitution of residues 95-100a with amino acids
encoded by both DVK and NNK codon sets. An example of an oligonucleotide set that is useful

for creating these substitutions comprises the sequence (DVK), (VNK). In another embodiment,

[
Lh

a library is created by substitution of at least residues 95-100a with amino acids encoded by both
DVK and NNK codon sets. An example of an oligonucleotide set that is useful for creating these
substitutions comprises the sequence (DVKj)s (NNK). Another example of an oligonucleotide set
that is useful for creating these substitutions comprises the sequence (NNK)s. Other examples of
suitable oligonucleotide sequences can be determined by onc skilled in the art according to the

30 critena described herein.

In another embodiment, different CDRH3 designs are utilized to isolate high affinity
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For exanple, after one or nore rounds of selection of heavy chain libraries
for binding to a target antigen, a light chain |ibrary can be replaced into
t he populwbizom/afissheavy chain binders for further roundecofussebeedzson to
increase the affinity of the binders. Preferably, a library is created by
substitution of original amno acids with variant amno acids in the CDRH3
region of the variable region of the heavy chain sequence. The resulting
library can contain a plurality of antibody sequences, wherein the sequence
diversity is primarily in the CDRH3 region of the heavy chain sequence. In
one aspeﬁmmsmheahmbmabmdﬁsﬁﬁmeaﬁagofanmba;d@@k@@&oﬁkn@hﬁﬁhﬂ@ﬂHBzed ant i body

4D5 sequenc seq of. the fr acj ds of t he humani zed
ant i body® %Eﬁé%*gd*&féﬂﬁféfy 1'3,:112 ﬁa%‘?’?" a5 q?"b‘vg[‘l?g‘gsd’gqgﬁ’gf e EYs eigdviteut i on
of at | gasdatédHUEiessPcah@ORxSHndEd ) REBVWNE TR oM VDK DA eBCisd&1I@RCOded by
the DVK codon_set, wherein the DVK codon set is used to encode a set of

vari ant "MK Woitehdiyasiygi W@W%‘ﬁ’é‘“ﬁ? t hese positions. An exanple of an
oligonucleotide set that is useful for creating these substituti ons

conpki ses th : DRt ated by
subs? ituti ongeﬁ%?gg&glﬁseds@g‘ Fad 1@@5&&%%&%’% acl d?hg?\ig%%ﬁ é’@%ﬁ% VK and
NNK codéi? Cse%”%tles,&ﬁilcekélﬁmree@fOfaargﬁlneg@mmice@wzﬂ entgwlics beptridig: aas‘ieﬁcubect or

Cr Al | NG SHAPhL B GRS CATRIhSEUNE RERUERGR, (D B My | 7

anot her enbo rary Is creat e I'on o
resi duegre®@pud Sesgowi t h ani no aci ds encoded by bot h DVK and NNK codon sets.
An exanpl e of an oligonucleotide set that is useful for creating these

o1 T gonucl cot FIGTERT RGP E: DR MrleohLon SR ek T RBY

conppi S%}gﬂ'jh@fﬁ&ﬁﬂfﬂh@@ﬂ(}ﬁwﬁd to s&led1 Edr beiarNb eSgedhntfidhd. aHe@mod 199&uﬁ&seot i de
sequences can Faé ter ned(ﬁ one sk |l ed in the art accor g o t he

criteri &HE ﬁmgﬁ de?ﬁ%?%‘eﬁe eI seltion wrigespethed g BRdsi gns
are uti biezRmsiyand mézalbeohﬂ anabie g&hﬁgf&h&:ﬁ@g{@mg%%&ﬁplb?&ﬂ Foeelinpiens. for a

variety of EItOP The range of |en enerated inthis
i br ar y Viuatipy invglvegsoging s %’@Ffd?un%?qfﬁ‘@ﬂé’l‘f‘)lf‘é’hﬁ‘g‘ttﬁ@oﬁi“gff@raetﬁg thet @y behi s can

al so be &@Q@Bﬁlt}@%s;éﬁp%\éﬁﬁ&' (Eg/ a3 DG KR AIAGHd @{, and gthar%Q ‘Elﬁd WK

codon sets as well as nore lim ﬁ% diversity at
Di vé?si E%/SOélénAéFP@e‘“@é’ geﬁ@mteéemm soroRHirseardaepridrnd Frresotid sirdass, thd  CDR- HI

and 2 ehikAittldelGf el i blife Shidh il

anti bodies r eperst iel re e?s esc §% % %ﬂé{sﬁ%ﬁndﬁ [ ca‘?#%ﬁglﬁ%gq %%ng@ﬁgli 'tjqr%‘

di ver si tajeararigen] btbtigg erelohrdidng of difigemabting methodeprevidys fohainimization of
selection of only highly expressed sequences and provides for selection of a number of different

high affinity clones.

20 High affinity binders for the target antigen can be isolated from the libraries. Limiting
diversity in the H1/H2 region decreases degeneracy about 10° to 10° fold and allowing more H3
diversity provides for more high affinity binders. Utilizing libraries with different types of
diversity in CDRH3 (eg. utilizing DVK or NVT) provides for isolation of binders that may bind

to different epitopes of a target antigen.

23 Of the binders isolated from the pooled libraries as described above, it has been
discovered that affinity may be further improved by providing limited diversity in the light
chain. Light chain diversity is generated in this embodiment as follows in CDRLI: amino acid
position 28 is encoded by RDT; amino acid position 29 is encoded by RKT; amino acid position
30 is encoded by RVW; amino acid position 31 is encoded by ANW; amino acid position 32 is

30 encoded by THT; optionaily, amino acid position 33 is encoded by CTG ; in CDRL2: amino

acid position 50 is e¢ncoded by KBG; amino acid position 33 is encoded by AVC; and optionally,
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previ ous design. For diversity in CDRH3, nmultiple libraries can be
constructed separately with different |l engths of H3 and then conbined to
sel ect fowokbrassset o target antigens. The nultiple |ibrerivssooam2se pool ed
and sorted using solid support selection and solution sorting nethods as
described previously and herein below. Miltiple sorting satrategi es may be
enpl oyed. For exanple, one variation involves sorting on target bound to a
solid, followed by sorting for a tag that may be present on the fusion

pol ypeptide (eg. anti-gD tag) and foll owed by another sort on target bound
t o sol i dnindlat@rpesitiow 2§ i entdded by Givak ; exsCIORN3 :henisoaciepbsftion St inmebdidpet bound

to a solifd s ce, .the.eluted binders ar hen, sort.ed using.sql.ution phase
bi ndi mg "0 o Rt AR Gine e S rengided by SC iR reeeiT PO g

conbi naticods! Bf RUTS dntine Adid pe¥itidn g ieAddaEshINEY] SeSinfify acikd fisod dkiion of

sel ection of only hi%hl expressed sequences and provides for selection of
a nunbeF“"(?gedotW F‘élréﬁt 1i’#a‘hb‘%ﬁl?'fi nity clones. High affinity binders for the
target antigen can be isolated fromthe libraries. Limting diversity in

the Hl/ H2 regi QpmdesiRasest, d9B8Re bAMM R M dArlig it 0D Rl @D&&gzl il owi ng

nore H3 diversity provides for nbre high affinity binders. I'1zi ng

| i brar i EQRM3Beiansif gensrated: Jpays gpbadimentglitepsifyrin if @eperaed usingiang DVK or
NVT)  pr oyt i I ' - nd tendif{ese i t opes
OF & { o et B ot LR B R Rl Bl S A P e °E
descri beah helforreed using frakvided nliglingdostaleeand frated af biguntiglcotilys ba bepoblhdto

i nprove Vi Ldbng. Limte iversity,. in the |ight chain,, Light ain
di versi ?L 9-}?, i asseé%#éﬂg}? %’(f %] ?:h% ﬁbldrasn‘(%leeS (%o][1 i ?%?ﬂd“gesnt 8 tfegsmog e‘lf?\ga%g:e&?ﬁﬁl%g’ acid
posiiti osolid8 Glenee isobddrdpymBiEiple sar ¢ teciderzd SortspanifidS ang affimtodeads by RKT;

am no agi @ positian 30.L.s encoded b am no acgid position 31 is encoded
by A ELE SRS B dtsiirinn TESREs SR b ABHesy A T EbOHAES SBATR aci d
posi t i oweB3s dthcrens@cbetagedST Ghosel HindeBRb e taiFbi@t @& ddn PRE bk kQBen2@ fdrs encoded
by KBG am no acid position 53 is _encoded by AVC, and optionally, am no acid
pousi i oft1BSY Rsoiion Bisding pomption i IEARgsey orshprromishiorgsive e 9Tty s
encodedbiyerd Mh verischiId ﬂémwlmm@ﬁiiﬁﬁn%mmg Isbi BRpSed hssdeBmREshvBy DMC,

am no acid Bosi tion 93 i s encoded by RVT; amno acid position 94 is encoded
by NHT; Theie PRAem 6anke rgadilygreduesd aenfikodegs op arsigen Pinting foemyresindrigbel. | n
anot her yerhedikyent, a library or libraries with diversity in CORH , CDRIH2
and CDRH3 regions is generated. In this enbodinent, diversity in CORH3 is

generated using a ' ' ‘
in some embodiments, it may be desirable to generate libraries with a greater diversity in

lengths of CDRH3 region. For example, it may be desirable to generate libraries with CDRH3

regions ranging from about 7 to 19 amino acids.

20 High affinity binders isolated from the libraries of these embodiments are readily
produced in bacterial and eukaryotic cell culture in high yield. The vectors can be designed to
readily remove sequences such as gl tags, viral coat protein component sequence, and/or to add
in constant region sequences to provide for production of full length antibodies or antigen

binding fragments in high yield.

25 A library with mutations in CDRH3 can be combined with a library containing variant
versions of other CDRs, for example CDRL1, CDRL2, CDRL3, CDRH! and/or CDRH2. Thus,
for example, in one embodiment, a CDRH3 library is combined with a CDRL3 library created in
the context of the humanized 4D3 antibody sequence with variant amino acids at positions 28,
29, 30,31, and/or 32 using predetermined codon sets. In another embodiment, a library with

30 mutations to the CDRH3 can be combined with a library comprising variant CDRH1 and/or

CDRH2 heavy chain variable domains. In one embodiment, the CDORH1 library is created with
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variety of lengths of H3 regions and using primarily codon sets XYZ and NNK
or NNS. Libraries can be formed using individual oligonucleotides and
pool ed orwol2ogpnussbeot i des can be pool ed to form a subsetctafs2éiobesse es. The
| ibraries of this enbodi nent can be sorted against target bound to solid.
Clones isolated fromnultiple sorts can be screened for specificity and
affinity using ELI SA assays. For specificity, the clones can be screened
agai nst the desired target antigens as well as other nontarget antigens.
Those binders to the target antigen can then be screened for affinity in
sol ut i omhdtiundhizgd aoibpéy 4105 emuiick SAhassay aninospol acoiEpiehd 18,00, ds3hynd Hi gh

affinity,bi n be isolated fromthe lihrary utilizi YZ codon sets
prepare§3a§Q§§é%?%§@@”33%€ Créafefbuih ﬁﬁﬁ?@még mBé“?@éﬁPﬁvgg¥§aﬁ€bd as

ant i bodivesand amawtakige bt fokitidhn®, 52,83084)156 ahd3 i@y 1é pledetbrmit@ odéiletsur e. i n
sone enbodi nents, it may be desirable to generate libraries with a greater
diversity in_| engths of CDRH3 region. For exanple, it na% be desirable to
generat e | i b 8F RGOS HIteDIREESTIPEY 16 RAnsidgrrgith Be TWBTEH botrable opg skiedsipi no

aci ds. Iheaht @ phdchéd te %&Q%ST&@@[I&L&% EEBPTES B€ ofvRE ﬁfr'iiﬁ%ﬁr&ive%ﬁ&% es

enbodi ments are readily produced in bacterial and eukaryotic c culture
i n hi ghopivetnd arerpd 111)@’5%6 tosligi fhetseonged ithyrmacsentanyeatieli inyany sppJedesdgaenees such
as gDht PRI - .06 . : in

e s S TG e e L L

ant i bodiapmarant tcethedegliledimidie my fbmabeiontgoingnlesvrighonyand fall withinithr soge ofithd
nutatioggm%gafﬁﬁﬁg can be conbined with a library containing variant

ver sions 'of other CDRs, for exanple CDRLI , CDRL2, CDRL3, CDRH and/or
CDRH2. Thus, for exanple, in one enbodinent, a CORH3 |ibrary is conbi ned
wi t toa CDRL3Chinhreaiaflycr sitibRdedgonts hdfereqind exthe @kathples hevamidzechdibpiant i body

sequence W variant .am nqQ acjds .at. positiqgns 28. , 30,31, and or 32

oing. prUdpEp hisa et s Slnorrsindeint Bioedrsermoscshs Bmd5li b

mut at i O fbldovihg ECRRHES, @ﬁfkhhﬁlgﬁ&ﬁfﬁieﬂg&iﬂﬂaﬁ&l,;@y AT E e SRAPGIBERS HAT | ant

CDRH and/ or CDRH2_ heavy chain_variabl e domains. In one enbodi nent, the

CORH | FIRAIE 1 9ot ifFt e NentistaNi'z plehpihemdss nat. Yegirsiite with

vari ant ja@hi 364 Sddd ppQRSilrbORNS 2Bbind@: DRA, tcc?h%oiggﬂdfs%%- as_/&t.égp&é%ﬁ%édbf ary may
y Wi

&
be created. wth the sequence of humani zed anti bo variant am no
aci d§ atetismabeve gndinshe fodlowinggextmpks: sgmbreksgaly siarg: AvebdredeCamiined codon

sets. Tlp?otmfsqggked?&um B @PRE PuBLAE ASoGRASIAST RS 1hRdrs %Ié&gfgr' cient to

enabl e one SKi| inthe art to practice the Invention, owi ng
Exanpl es%&elngi eey/e 8 qidie weMathodsoand A pplications (Academic Press, Inc.:

N.Y., 1990); Harlow et al,, Antibodies: A Laboratory Manual (Cold Spring Harbor Press: Cold

Frotobdis)

Spring Harbor, 1988); Gait, Qligonucleotide Synthesis (IRL Press: Oxford, 1984); Freshney,
20 Animal Cell Culture, 1987; Coligan ef al., Current Protocols in Immmunology, 1991.

Further details of the invention are provided in the following non-limiting examples.

All references cited throughout the disclosure are hereby expressly incorporated by

reference in their entirety.

25 Example }

Role of 11-17 family members in diabetes and insulin resistance.

IL-17R¢ KO mice and High Fat diet model study

8 weceks old male IL-17Rc (UNQ6118.KO.lex) Knockout and littermate wild-type (WT)

control mice were either fed with regular Chow diet or 60% High fat diet (HFD).



only, and are not intended to limt the scope of the present invention in
any way. |ndeed, various nodifications of the invention in addition to

t hose showo 2arwhigssscri bed herein will beconme apparent tecrhsse@oskiziéed in
the art fromthe foregoing description and fall within the scope of the
appended cl ainms. Comrercially avail able reagents referred to in the
Exanpl es were used according to manufacturer's instructions unless

ot herwi se indicated. The source of those cells identified in the follow ng
Exanpl es, and throughout the specification, by ATCC accession nunbers is

t he Ameri canGRyp& Cullt liiRe Ioakkect (KOpmicdvianabgiag; divAS abinhass ot herwi se not ed,
the present invention uses standard procedures of reconbi nant DNA

t echnol ogy, > 1 hase cri bed hereinabove and_in the follow ng

t ext books: S§E§$ggi @fP§W:a§ﬁHF§Fmﬁﬁ@ﬁﬁ’Pnéqééﬁﬁéaéﬁﬁﬁﬁﬁﬁmbrotocols in

Mol ecul ar Bi ol ogy (G een Publishing Associates and Wl ey |Interscience,

N. Y., 1989); GRonirss. efL- Bikc SR ARG DieAs BHinthyt 0 Methods and
Applications (Academic Press, Inc.: NY., 1990); "Harlow et ai, Antibodies:
A Laboratory Manual (Cold Spring Harbor Press: Cold Spring Harbor, 1988);
Gait, O igontBOadts:dié-SRetMéEditternfarrionpplegcRegalef Bied (3 4984l5). Fr eshney, Ani mal
Ceil Culture , 1987; Coliga p /.. Current Protocols in Immnol ogy. 1991.

Furt her deta?héwgghEQﬁmkﬂxg?kgggwg&%ﬁ rQyjded in the following non-limting
re e

exanpl es. Al erences c roughout” t he di scl osure are hereby
expressly incorporated by reference in their entirety. Exanple 1 Role of
11-17 fam | yThenber sefensubjabdt ®sGhncksel Tisitlahee Tesi(EXTaNae. actdss tAeiRinsklh M ce
and Hig th di et nodel study 8 weeks old male IL- 17Rc (UNQ1 18. KO | ex)
Knockout - HHE"Fi P %y mat e wil d-type (W) control mice were either fed with
regul ar Chow diet or 60% H gh fat diet (HFD). GROUP 1: IL- 17Rc Knockout

(KO m ce onGHrghs batfortie@tisih®tha Tbingwis) mGiReP 2: IL- 17Rc, WI littermate

control on High fat diet (5 animals) GROUP 3 : IL- 17Rc KO m ce on regul ar

Diet (3 animals) GROUP 4: IL-1 7Rc WI littermate control on Regular Diet (3

ani mal s) . ThBloak gérpsretdapsdiasnesuemeathioieod samplepererbtaiing b ephomsne

SR g gll lgf ;ﬁgg tbgteﬁ, gﬁsii)a?rﬁly;@d B 8RE&se t8Rdentr bR imhRdBEHESSH d @Qhé@rﬂe‘?& lﬂbh@f ouch
Glucometer made by Lifescan, USA). Serum Insulin was measured using ELISA method.

Glucose Tolerance Test (GTT): Following overnight fasting (14hrs), Animals were tested
in the morning, at 9:00 am. Blood glucose was measured on samples obtained from saphenous
vein bleeds before the intraperitoneal injection of glucose at 1.5 mg/gram body weight of cach

15 animal, as well as at 30, 60, 120 and 150 minutes after glucose administration. The values were

calculated as mg/dL of glucose.

The GTT was performed for base line (before they put on High fat Diet) as well as Week
8, Week 10, Week 12 and Week 14 following High fat diet group. Regular Chow diet fed mice
were used as control groups. The rest of the conditions were similar in both Knockout and Wild

20 Type (WT) littermate control mice.

In addition to GTT total body weight of the animal as well as fasting serum Insulin and

Glucose levels were monitored every week.
The results are shown in Figures 8-11.

While IL-17Rc WT littermate control mice showed significant weight gain and

25 developed insulin resistant phenotype, [L-17Rc Knockout mice were significantly leaner and
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GIT was perforned using the follow ng nethod. Bl ood glucose and insulin
measur enents: Bl ood sanpl es were obtai ned by saphenous vei n bl eeds, and
anal yzed wonroglugszse concentration i medi ately using a gcwaspteb®rs28@©neTouch
G uconeter made by Lifescan, USA). Serum I nsulin was nmeasured using ELI SA
met hod. G ucose Tol erance Test (GIT): Follow ng overnight fasting (14hrs),
Animals were tested in the norning, at 9:00 am Bl ood gl ucose was neasured
on sanpl es obtained from saphenous vein bl eeds before the intraperitoneal
injection of glucose at 1.5 ng/gram body wei ght of each animal, as well as
at 30, Fmaﬁeagﬁémdn&ﬁ;bgtzmmf lei&W”El’itt@?ﬁH@%??_mﬂﬂ nEanSatffﬁéﬁf&:glﬂ wﬁhgiig}afalues
were cal,cul.ated as 0 ucose. The [ was, perforned for base line
(bef or e Wh&¥ "EJ?I’F?}W iﬁ??kfﬂeﬁ“%ffoélf jnicesdidhapy gaig “\?@@E Hoth goups owedaighlar and
Veek 14idvel bromiting dilic@itin@ins@lirBlovds QUPsighRas: alrrdnewywds 8bsdded vihveenWgs e used
as control groups. The rest of the conditions were simlar in both Knockout
and W | @driydenicomn the centef digt 84 @mpYol mice. in addition to GIT total body
wei ght of the aninmal as well as fasting serumliInsulin and G ucose |evels
wer e.noni t or r i i ile
IL- 17Rc WI %ﬁ@gﬁﬁ?\ﬁ%ﬁﬁgﬁtrﬁﬁ %éél’lbé?i?)%g @?éﬁ?fif’%ﬂ‘%ﬁéﬁ %as%%a“’a%hd
devel opdides efstdyrvare sidsrtakn tphddrotsyiverold ¢f-prdiffRoniatonkaytiking dlel Meand 1L~
signifi I . C ed glucose nmuch better than their W&

Iitterrrg e&cé{o%dterﬁgggm%\;/lglnljesgg{mé:rg' feeding with High fat diet for nore than 12
weeks, knockout mce did not gain weight. Both groups showed simlar |evel
of fasting ckExamgi@®i ng insulin |evels, No significant difference was
observed between KO and WI nmice in the control diet fed groups, In addition
to the experjpgent .descri hed above ing IL- 17 Rc KO mce TWO separate

| i neS of st udy ; ARnll-g % lm resigiant Hioh Fat Dictmodel
cytaki nes | ImkéA and IL- 17F in diabetes and insulin resistance. Exanple 2
Ef fect of Anti-I1L-17 and Anti-1L-17F nmAbs on Insulin resistant H gh Fat

Di et nodel mice. The purpose of this study was to investigate the efficacy
of Anti -1 - 17hepiarosaf thig stedrwaniesinyestigate thervificpey ahdnedt bbandshete i-h26 i n
resi st agfhs el end adCesGBITRA Srstiirt Rsib@celdMife RRRUD t&mpare with the therapeutic

effect of muTINFRII-Fe.

Experimental design and groups:

15 Group.1: Ragweed 6 mg/kg in 100ul saline ip 3 times/week for 10 weeks (n=10).
Group.2: MuTNFRH-1gG2a 4 mg/kg in 100 pl saline 3 times/week for 10 weeks (n=10).
Group.3: MuAnti-IL-17 6 mg/kg in 100ul saline ip 3 times/wk for 10 weeks (n=10).

Group.4: MuAnti-IL-17+MuAnti-IL-17F mAb 6mg/kg in 100 pl saline ip 3 times/wk for
10 weeks (n=10).

20 Group.5: MuTNFRII-Fc 4.mg/kg=MuAnti-IL-17 6. mg/kg+MuAnti-IL17FmAb 6.mg/kg

in 18 weeks and 24 weeks (10 animals).

All groups were subjected to high fat diet feeding. In order fo assess the insulin
resistance status of the mice glocose tolerance test (GTT) was performed every 2 weeks

following HFD and antibody dosing,

25 The protocol is illustrated in Figure 12. The effect of the anti-IL-17A and anti-IL-17F
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effect of nuTNFRI | -Fc. Experinental design and groups: G oup. 1: Ragweed 6
nmg/ kg in | OQul saline ip 3 tinmes/week for 10 weeks (n=10). G oup. 2:

MUTNFRI | -wQGam/d4ssg/ kg in 100 ml saline 3 tines/week forctsemelsogm-1 0).
G oup.3: MiAnti- L-17 6 ng/kg in IOQul saline ip 3 tinmes/wk for 10 weeks
(n=10). G oup.4: MiIAnti-IL-17+MuAnti- L-17F mAb 6ng/ kg in 100 m saline ip
3 times/wk for 10 weeks (n=10). G oup.5: MITNFRII-Fc 4. ng/ kg=MuAnti-1IL-17
6. rag/ kg+MuAnti -1 L17FmAb 6. ng/ kg in 18 weeks and 24 weeks (10 animals).

Al'l groups were subjected to high fat diet feeding. In order to assess the
i nsul i n MA&S @it giose BleRindS aftdr StiRkBLRsi@E UGAsen Irofkigianse test (GIT) was
performed every 2 weeks followi ng HFD and anti body dosing. The protocol is
illustrated in Figure 12. The effect of the anti- L-17A and anti-I L~ 7FMAbs
on gl ucose tBramnlede after 9 weeks of dosi ng i s shown in Figure 13. Exanple
3 Effect of over expression of IL- 17 on the Insulin resistant status

assessed throngh BLE #@eg%foﬂ%}’FIY"@?ozp%x%%!;uﬁﬁ‘ré&%%{)ﬂ%ﬂ%é%s%g%ﬂo};%g@%( HTV)
i njection of "plasm € Eexpressi on A and

IL-1 7F proteins in nornmal and H gh fat diet fed mce to express high |evel
of pro-infl aliastadywas\taski mdydmdynangc kil veli7(N Tafdnjkdtion bT plasmidibdN 4 fbiothe

st udyi n rol-e_in | nsul r.esi,st.a p 2. pRK

veotor - SrBhER T R HASBC I TAS o R R PR TR B S g Pe D 5

sub gr oupsxméss ﬂmgtelevﬁrca“ provirhiethtdro cgifoawebkrmide at-1VArandus- t7F men pidenfos (0 h,
DNA i ngestion) to neasure the circul ating

cytokl némﬁg{}%fiimc{i%mﬁ%%ﬁ\res%% ‘this was established, IL- 17A and 11-17F

were overexpressed in high fat diet (HFD) mice to access the change in
insulin resistapaenspidid. Tail vein injection experinments: 1) DNA
construct (pRK vector or pRK-1L-17A and pRK-IL-17F) were diluted in saline

Group 2: pRK vector alone
10 Group3: pRK-IL-17A
Group 4: pRK-IL-17F

Within each group 5 sub-groups of mice were injected to draw blood at various time
points (0 h, 2 h, 6 h, 24 h, and 72 h post DNA ingestion) to measure the circulating cytokine
levels in serum. Once this was established, 11-17A and II-17F were overexpressed in high fat

15 diet (HFD) mice to access the change in insulin resistance status,
Tail vein njection experiments:

1) DNA construct (pRK vector or pRK-IL-17A and pRK-IL-17F) were diluted in saline

(Ringer's preferred) to a concentration which will yield a final dose of 50 pg/mouse/injection.

2) Each mouse was be injected intravenously in the tail vein with approximately 1.6 ml

20 of the solution containing DNA in saline or Ringer's.

3) Doses were administered as a bolus intravenous injection (tail vein) over a period of 4-

3 seconds (8 seconds maximum) for maximum DNA uptake.

The results are shown in Figure 14, A) Eight weeks old ¢57BL/6 mice were injected
with 50 ug of Plasmid DNA (pRK-IL-17A) or pRK vector alone. 48 hrs later serum was

[
(¥4

collected from both groups and [I-17 level in the serum was measured by BELISA. B} Three
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(Ringer's preferred) to a concentration which will yield a final dose of 50
ng/ nouse/ i njection. 2) Each nouse was be injected intravenously in the tai
vein wi t hwepproonissately 1.6 m of the sol ution containi rgTDN21002286 i ne or
Ringer's. 3) Doses were adm nistered as a bolus intravenous injection (tail
vein) over a period of 4- 5 seconds (8 seconds mexi num for maxi mum DNA
uptake. The results are shown in Figure 14. A Eight weeks old c57BL 6 m ce
were injected with 50 ug of Plasm d DNA (pRK. ~l L-17A) or pRK vector al one,
48 hrs later serumwas collected fromboth groups and Il- 1 level in the
ser um wgsoupe af urigdwhse faktbSA/NBind Thibeegd ow s QAT midc esulsr e fpdsteé v MNnand
subject%gi%p i p.GIT. an r?§g%k§ are plotted over tine foll ow ng gl ucose
injectionf’(q 836%??3 T }present i nvention has been described with
reference to what are considered to be the specific enbodinents, it is to

be under st oodvkihathe plegent BeftiondAs b&nMRtcribbdnitl defbR@n&Us RviBNROdbARRLS 1o TO t he
contraréh the invention is intended to cover various nodifications and

equi val 8RtRe FRFEIG FEPOdimaRisn itk do Opiunilerstger that Pseinpentionds apiplmtegte such
cl ai g5. WHAddilnenteL Y MelednBaryl theAoRB1 A s Ghtedde8ab | BerdFhrib H{oﬁﬂfcﬁtﬁ%ﬁ %ﬁ@nt
di sorder in _a mamma! conpri'sing admnistering to a manmal i n need thereof
an ef f e€tyivadeninpeladedorithin the|spitiy podassepeon! the dpppndsdcligioni st. 2. The met hod of
claiml1 wherein the disorder is selected fromthe group consisting of
non-insulin dependent diabetes nellitus (NIDDVM, obesity, ovarian
hyper andr ogeni sm and hypertension. 3. The nethod of claim2 wherein the
di sorder is NI DDM or obesity. 4. The nethod of claim 1 wherein the nmamal
is human and the administration is systemc. 5 The nethod of claim1l
wherein the IL- 17A and/or IL- 17F antagoni st is an anti body or a fragnent
thereof. 6. The nmethod of claim5 wherein the antibody is an anti body

sel ected fromthe group consisting of anti-IL-17A anti-IL-17F,
anti-1L-17A/F, anti-IL-17Rc and anti-I1L- 17RA antibodies. 7. The met hod of
claim6 wherein the antibody is a nonoclonal antibody. 8 The nethod of
claim7 wherein the antibody is a chineric, humani zed or
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human anti body. 9. The nethod of claim8 wherein the antibody is a

bi specific, multispecific or cross-reactive antibody. 10 . The nethod of
claim9 fwothewiieszapri sing adm ni stering an effective arownts2ei/029280

i nsulin-resistance-treating agent. 11. The nethod of claim 10 wherein the
insutin-resistance-treating agent is insulin, 1G-1, or a sulfonylurea.12.
The method of claim 10 further conprising an effective anount of a further
agent capable of treating said insulin-resistance disorder. 13. The nethod
of claim 12 wherein the further agent is D ckkopf-5 (Dkk-5). 14. A

phar maceuWKAI ISATIPOMEDdSR: conprising an | L- 17A and/or |L- 17F antagoni st
in adm xture with a pharmaceutically acceptabl e excipient, for the
treatment of an insulin-resistant disorder. 15. The pharnaceuti cal

conposi tion of1.cl aiArmb&mmefr@&iﬂghﬁﬂﬁlsmml%s@ﬁkdﬁ&&de'rhfa%Zlﬁuémo%%@&%t is an
ant i body %@‘a' fragnent thereof. 16. The pharnmaceutical conposition of claim

15 wher ei ATRRECHAE fabigmmel igmeethheselnp cisteerawuntdnn tid74rodipr Bensi sti ng
of anti-| 7ighugoanti-1L-17F, anti-I1L- 17A/F, aoti-IL-17Rc and ant-1L-17RA
anti bodi es. 17. The pharnmaceutical conposition of claim16 wherein the

anti body is a nonocl onal antibody. 18. The pharnmaceutical conposition of

cl ai m 17 wher e}-n t Hécamthadadylaing 1 avhetsimtbe disordbuimseiccedion thegnap ant i body.
19. The p o : e i rein the.antibody is a
bi specigfi (E:@Erru ?@gg%}ﬁ# |ﬁ12H@%ﬁ%%'%glg?ér%arg%lﬁt\‘}g}%%%g8)81?351’2’6’."3% use of an IL-
17A and/ ohypetandibZénismtaad byppestendion.t he preparati on of a nmedi cament for the
treatnent of an insulin-resistant disorder 2 1 Akit for treating an

i nsul i n-resi stant dlesorger, sai d. kit conppri sing: ;ﬁé a contai ner conprising
an |L- 17A andlor IS dé’ﬁf%’(j‘b%iwé’fﬂfel tﬁgd’é‘?}’)m’dsw M %robeit r uct i ons for
adm nistering said anti body to treat said disorder.

4. The method of claim 1 wherein the mammal is human and the

administration is systemic.

10 5 The method of claim 1 wherein the [L-17A and/or IL-17F antagonist is an

antibody or a fragment thereof.

6. The method of claim 5§ wherein the antibody is an antibody selected from
the group consisting of anti-IL-17A, anti-IL-17F, anti-1L-17A/F, anti-IL-17R¢ and anti-IL-
17RA antibodies.

15 7. The method of claim 6 wherein the antibody is 2 monoclonal antibody.

8. The method of claim 7 wherein the antibody is a chimeric, humanized or

human antibody.

9. The method of claim 8 wherein the antibody is a bispecific, multispecific or

cross-reactive antibody.

20 10. The method of claim 9 further comprising administering an effective

amount of an insulin-resistance-treating agent.

1. The method of claim 10 wherein the insulin-resistance-treating agent is

tnsulin, IGF-1, or a suifonylurea.
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12. The method of claim [0 further comprising an effective amount of a further

agent capable of treating said insulin-resistance disorder.
13, The method of claim 12 wherein the further agent is Dickkopf-5 (Dkk-5).

14. A pharmaceutical composition comprising an IL-17A and/or IL-17F
5 antagonist in admixture with a pharmaceutically acceptable excipient, for the treatment of

an insulin-resistant disorder.

15, The pharmaceutical composition of claim 14 wherein the [L-17A and/or IL-

17F antagonist is an antibody or a fragment thereof.

16.  The pharmaceutical composition of claim 15 wherein the antibody is an
10 antibody selected from the group consisting of anti-IL-17A, anti-IL-17F, anti-IL-17A/F,
anti-IL-17Rc and anti-IL-17RA antibodies.

17.  The pharmaceutical composition of claim 16 wherein the antibody is a

monoclonal antibody.

18.  The pharmaceutical composition of claim 17 wherein the antibody is a

15 chimeric, humanized or human antibody.

19.  The pharmaceutical composition of claim 18 wherein the antibody is a

bispecific, multispecific or cross-reactive antibody.

20.  'The use of an IL-17A and/or IL-17F antagonist in the preparation of a

medicament for the treatment of an insulin-resistant disorder.

20 21, Alat for treating an insulin-resistant disorder, said kit comprising: (a) a
container comprising an IL-17A and/or IL-17F antagonist; and (b} a label or instructions

for administering said antibody to treat said disorder,
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