Summary of the Invention

In a first aspect, there is provided a binding protein comprising first and second polypeptide

chains, wherein the first polypeptide chain comprises a first VD 1-(X1)n-VD2-C-(X2)n, wherein

VIM is a first heavy chain variable domain;

VD2 is a second heavy chain variable domain;

C is a heavy chain constant domain;

X1 is a linker with the proviso that it is not CHI;

X2 ig an Fe reglon;

nisOorl; and

wherein the second polypeptide chain comprises a second VD 1-(X1)n-VD2-C(X2)n,

wherein

VD1 is a first light chain veriable domain;

VD2 is a second light chain variable domain;

C is a light chain constant domain;

X1 is a linker with the proviso that it is not CH1;

X2 does not comprise an Fo region;

nisOori;and

wherein the binding protein is capable of binding human 11-17 and TNF-c;

wherein, in the first polypeptide chain, the VD1 or VD2 heavy chain variable domain

comprises an amino acid sequence selected from the group consisting of SEQ 1D NOs:
563, 670, 720, 740, 845, and 8§75 and

wherein, in the second polypeptide chain, the VD1 or VD2 light chain variable domain

comprises an amine acid sequence selected from the .group consisting of SEQ ID NQGs:
570, 675, 725, 745, 850, and 880,

In & second aspect, there is provided a binding protein comprising four polypeptide chains,

wherein two first polypeptide chains comprise VD1-(X1)n-VD2-C-(X2)n, wherein

VD1 is a first heavy chain variable domain;

VD2 is a second heavy chain variable domain;

€ is g heavy chain constant domain;

X1 iz a linker with the proviso that it is not CHI;

X2 is an Fo region;

nisQorl;and




wherein two second polypeptide chaing comprise VDI1-(X1)n-VD2-C-(X2)n,
wherein
VD1 is a first light chain variable domain;
VD2 is a second Hght ¢hain variable domain;
C is a light chain constant domain;
X1 is a linker with the proviso that it is not CH1;
X2 does not comprise an Fe region;
nisOorl;and
wherein the binding protein is capable of binding human 1L-17 and TNF-a;
wherein, in the two first polypeptide chains, the VD1 or VD2 heavy chain
variable domain comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs: 563, 670, 720, 740, 845, and 875 and
wherein, in the two second polypeptide chains, the VD1 or VD2 light chain
variable domain comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs: 570, 675, 725, 745, §50, and 880.

In a third aspect, there is provided a pharmaceutical composition comprising the binding protein

as defined above and a pharmaceutically acceptable carrier.

In a fourth aspect, there is provided a pharmaceutical composition comprising the binding protein

as defined above and a pharmaceutically acceptable carrier.
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This isventiendisclosure pertains to proteins that bind human IL- 17 (séme as "IL- 17A™). Binding

proteins of the inventiendisclosure include but are not limited to antibodies, antigen binding portions

thereof, and multivalent, mulitispecific binding proteins such as DVD-Ig™ binding proteins that

can bind human IL- 17 and another target, such as TNF-a. The inventiendisclosure also provides methods
of making and using the IL-17 binding proteins described herein as well as various compositions

that may be used in methods of detecting IL-17 in a sample or in methods of treating or

preventing a disorder in an individual that is associated with or suspected to be associated with

IL-17 activity. Binding proteins described herein may bind human IL-17A homodimer and/or
heterodimers of IL-17A and the IL-17F homolog.

In one aspect of the mventiondisclosure, there is provided a binding protein comprising an antigen
binding domain capable of binding human IL-17, said antigen binding domain comprising at least
one CDR comprising an amino acid sequence selected from the group consisting oft |

CDR-Hl. X1-X,-X;-%4-Xy (SEQ ID NO:91%8), wherein:

¥, i3 D or §;

¥; is ¥;

¥ i B or G;

Xy i8 I, M, V, or F:-
X is H;

CDR-HZ. X)-Xp-X3-Xg~ KK~y -Kg—Ko~Kyo- K11 ~X1o~K 15~ Ki g~ Xys—K1s~X11
(SEQ ID NC:520}, wherein;
¥, i V;

X; is T, I, or N;

X; is D, H, or W;

X, 18 P or is not present;
X is E, G, or S;

¥s 1s 8, N, or D;

%, 1 G;

X i3 G or T

¥y is T;

X0 i L, A, T, or F:
X151 is H or ¥y

X2 1s N;

%13 i5 P, Q, or &;

%2 18 K, A, or N;

X5 13 F or L;

%36 i3 D, K, or R; and
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¥; is 8 or T:
and
CDR-L3. Xi-¥o-¥-X,~X—¥-E-Xe~Xe {SEQ ID NO:924), wherein;
%, is @, 5, or H;
X is Q;
%y is . 5, 0o G;

R, D

%, is &8, ¥, or T;
S, G, or H;
Y

¥¢ is ¥, 5, V, or A;

X7 is P or is not present;
¥g is W, 'Y, or L; and

Xy i3 T.

In an embodiment, a binding protein according to the inventendisclosure comprises at least
one CDR comprising an amino acid sequence selected from the group consisting of:
residues 31-35 of SEQ ID NO:26; residues 50-66 of SEQ 1D NQ:26; residues 99-110 of
SEQ ID NO:26; _
rcsidués 24-33 of SEQ ID NO:27; residues 49-55 of SEQ ID NO:27: residues 88-96 of
SEQ ID NO:27,
residues 31-35 of SEQ ID NO:28; residues 50-66 of SEQ ID NO:28; residues 99-108 of
SEQ ID NO:2%;
residues 24-34 of SEQ ID NO:29; residues 50-56 of SEQ ID NO:29; residues 89-97 of
SEQ ID NG:29;
residues 31-35 of SEQ ID NO:30; residues 50-66 of SEQ ID NO:30; residues 99-108 of
SEQ ID NO:30;
residues 24-34 of SEQ 1D NO:31; residues 50-56 of SEQ ID NQ:31; residues 89-97 of
SEQ ID NO:31;
residues 31-35 of SEQ ID NO:32; residues 50-65 of SEQ ID NO:32; residues 98-109 of
SEQ ID NO:32;
residues 24-39 of SEQ ID NO:33; residues 55-61 of SEQ ID NO:33; residues 94-101 of
SEQ ID NO:33;
residues 31-35 of SEQ ID NO:34; Residues 50-66 of SEQ ID NO:34; residues 99-110 of
SEQ ID NO:34;
residues 24-33 of SEQ ID NO:335; residues 49-55 of SEQ 1D NQ:35; residues 88-96 of
SEQ ID NO:35;
residues 31-35 of SEQ ID NO:36; residues 50-66 of SEQ ID NO:36; residues 99-108 of
SEQ ID NO:36;



residues 24-34 of SEQ ID NO:37; residues 50-56 of SEQ ID NO:37; residues 89-97 of

SEQ ID NO:37;

residues 31-35 of SEQ ID NO:38; rasidues 50»65 of SEQ ID NO:38; residues 98-107 of

SEQ ID NO:38;

residues 24-39 of SEQ ID NO:39; residues 55-61 of SEQ iD NO:39; and residues 94-102

of SEQ ID NO:39.

In another embodiment, an IL- 17 binding protein of the #nventiondisclosure comprises at least 3

CDRs described above,

In another embodiment, an IL-17 binding protein comprises at least 3 CDRs selected

from a variable domain CDR set consisting of :

VL 7D7 CDR Set

VL. 7D7 CDR~L1

Regidues 24~33 of SEQ ID NO:27

VL 707 CDR-L2

Residues 49-55 of SEQ ID NO:27

VL /D7 CDR-L3

Regidueg 55~96 of SREQ ID NO:27

5)

VL 6C6 CDR Set

VL 6C6 CDR-I1

Residues 24-34 of SED ID NO:25

VL _6C6 CDR-L2Z

Residues 50-56 of SEQ ID NO:29

VL 6C6 CDR-L3

Regidues 89-37 of SEQ ID NO.:29

B8 CDR

%

VL 1D8 CDR Set

VL 1D8 CDR-L1

Resgidues 24-24 of SEQ ID NO:31

VL 1D8 CDR-L2

Residues 50-56 of SEQ ID NO:31

VL 1D8 CDR-L3

COR

VI 8B12 CDR Set

Vi. 8B12 CDR~L1

Residues 24-~39 of SED ID NO:33

Vi, 8B12 CDR-L.Z

Residues 55-61 of SEQ ID NO:33

Vi, 8B1Z2 CDR-L3

Regidues 94-101 of SED ID NO:33

VL 10F7 CDR Set

VL 10F7 CDR-L1

Residues 24-33 of SEQ ID NO:35

VL 10F7 CDR-L2

Residues 49-55 of SEQ ID NO:35

VL, i0F7 CDR-L3

Residues 88-36 of SEQ
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An IL~17 binding protein may comprise a human acceptor framework comprising at least
one Framework Region amino acid substitution, wherein the amino acid sequence of the
framework is at least 63% identical to the sequence of said human acceptor framework and
comprises at least 70 amino acid residues identical to said human acceptor framework,

In another embodiment, an IL-17 binding protein comprises a human acceptor
framework, wherein said acceptor framework comprises at least one framework region amino acid
substitution at a key residue, said key residue selected from the group consisting of:

a residue adjacent to a CDR,

a glycosylation site residue;

a rare residue;

a residue capable of interacting with human 1L.-13;

a residue capable of interacting with a CDR;

a canonical residue;

a contact residue between heavy chain variable region and Hght chain variable region;

a residue within a Vernier zone; and

a residue in a region that overlaps between a Chothia-defined variable heavy chain CDR1

and a Kabat-defined first heavy chain framework.

in a preferred embodiment, an IL-17A binding protein may comprise a key residue,
wherein said key residue is selected from the group consisting of: 2H, 4H, 24H, 26H, 27H, 29H,
34H, 35H, 37H, 39H, 44H, 45H, 47H, 48H, 49H, 50H, 51H, 58H, 59H, 60H, 63H, 67H, 65H,
71H, 73H, 76H, 78H, 91H, 93H, 94H, 2L, 41., 25L, 29L, 27bL, 33L, 34L, 36L, 38L,, 43L, 44L,
46L., 471, 48L., 491, 55L, 58L, 62L, 641, 71L, §7L, 89L,, 901, 91L, 941, 95L (all Kabat
numbering). A preferred subset of these residues for the humanization of IL-17 antibodies
consists of 27H, 48H, 67H, 69H, 93H, 36L, 431, 46L., 47L, 49L, 58L, 71L, and 87L.

In yet another embodiment, an IL- 17 binding protein according to the investiondisclosure
comprises & consensus human variable domain that is a consensus human
variable domain described herein.

In a preferred embodiment, an IL-17 binding protein comprises at least one variable

domain having an amino acid sequence selected from the group consisting of:



SEQ ID NOC:860 SEQ ID NO:71

SEQ ID NO:61 SEQ ID NO:72
SEQ ID NO:62 SEQ ID NO:73
SEQ ID NO:63 SEQ ID NO:74
5 SEQ ID NO:&4 SEQ ID NO:75
SEQ ID NO:65 SEQ ID NO:76
SEQ ID NO:66 SEQ ID NO:931
SEQ ID NO:87 SEQ ID NO:932 AND
SEQ ID NO:68 SEQ ID NO:933.
10 SEQ ID NOC:&9

3EQ ID NOC:To

In another embodiment, a binding protein of the #ventiondisclosure comprises an antigen binding

domain capable of binding human IL-17, said antigen binding domain comprising at least one

15 CDR comprising an amino acid sequence selected from the group consisting of:

CDR-H1. ¥,-X,-¥%3-X,-Xs (SEQ ID NC:3525), wherein:;

Xy is N, A, D, or S;
X, is Y, ¥, or L;

20 ¥: is G, D, or A;
Xy 1s M or I; and
%, is H, D, or 5;

CDR-HZ. X1-Xp-ZX3-Xy~Es—Xe~Ko-KgXo—Rip~Ky1~Kig-K33—Keg~K5~Kie— X1y

{SEQ ID NO:92¢), wherein;

25 X, is V, W, or G;
X, is I, T, M, or F;
¥y 18 8, N, T, or D;
X, is Y oxr P;
Xy i3 D, N, or I;

30 X¢ is G, 8, L, or E;
¥; is S8 or G;
Xg 18 N, T, or E;
¥y is K, T, or A;
Z.p i3 Y, G, N, or V;

33 X i3 ¥ oxr V;
X2 is A;
%53 is D, P, or Q;
X4 is 8, K, or N;

Xq5 is V or F;
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residues 31-35 of SEQ ID NO:46; residues 50-66 of SEQ ID NO.:46; residues 99-115

of SEQ ID NO.:46;

residues 24-34 of SEQ 1D NO:47; residues 50-56 of SEQ ID NO.:47; residues 89-97 of

SEQ ID NQ.:47,

residues 31-35 of SEQ ID NO:48; residues 50-66 of SEQ 1D NO.:48; residues $9-101

of SEQ ID NO.:48;

residues 24-34 of SEQ 1D NO:49; residues 50-56 of SEQ ID NO.:49; and residues §9-

97 of SEQ ID NO.:49;

an amino acid sequence for a CDR-HI, an amino acid sequence for a CDR-H2, and an

amino acid séquence for a CDR-H3 of @ Vi in Table 21, Table 23, Table 24, or Table 27;

and

an amino acid sequence fora CDR-L1, an amino acid sequence for 2 CDR-L2, and an

amino acid sequence for a CDR-L.3 of a VL in Table 21, Table 23, Table 25, or Table

27.

In another embodiment, the IL- 17 binding protein of the inventiendisclosure comprises at least 3
CDRs described above.

In another embodiment, an IL- 17 binding protein of the inventiondisclosure comprises an antigen
binding domain that comprises 2 Vy. More preferably, the Viycomprises an amino acid sequence
selected from the group consisting of: SEQ ID NO:40, SEQ ID NO:42, SEQ ID NO:44, SEQ ID
NO:46, SEQ ID NO:48, an amino acid sequence of a VH in Table 21, an amino acid sequence of
a VH in Tabie 23, an amino acid sequence of 2 VH in Table 24, and an amino acid sequence of 2
VH in Teble 27.

In another embodiment, the IL- 17 binding protein of the inventiondisclosure comprises an
antigen binding domain that comprises a V. Preferably, the Vi comprises an amino acid
sequence selected from the group consisting of SEQ ID NO:41, SEQ ID N(G:43, SEQ ID
NO:45, SEQ ID NO:47, SEQ ID NO:49, an amino acid sequence of a VL in Table 21, an

amino acid sequence of a VL in Table 23, an amino acid sequence of a VL in Table 25, and an

. amino acid sequence of a VL in Table 27,

30

35

In a further embodiment, the IL- 17 binding protein of the mventiendisciosure comprises an antigen
binding domain comprising a Vg and 2 V.. In a preferred embodiment, theVy comprises an
amino acid sequence selected from the group consisting of: SEQ 1D NO:40, SEQ 1D NQ:42,
SEQ ID NO:44, SEQ ID NO:46, SEQ ID NO:48, an amino acid sequence of a VH in Table 21, an
amino acid sequence of 2 VH in Table 23, an amino acid sequence of a VH in Table 24, and an
amino acid sequence of 2 VH in Table 27.
More preferably, the Vi of an IL- 17 binding protein of the inventiondisclosure comprises an amino

acid sequence of a VL in Table 21, an amine acid sequence of a VL in Table 23, an amino acid
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sequence of a VL in Table 25, or an amino acid sequence of a VL in Table 27 and the Vg
comprises an amino acid sequence of a VH in Table 21, an amino acid sequence of 2 VH in Table
23, an amino acid sequence of a VH in Table 24, or an amino acid sequence of a VH in Table 27.
In another émbodiment, an IL-17 binding protein described herein, further comprises a
heavy chain immunoglobulin constant domain selected from the group consisting of: a hurnan
IgM constant domain; a human IgG1 constant domain; a buman 1gG2 constant domain; 2 human
1g(3 constant domain; a human IgG4 constant domain; a buman IgE constant domain and a

human IgA constant domain, Preferably, the heavy chain immunoglobulin constant region is a

"human IgG1 constant domain. More preferably, the human IgG1 constant domain comprises

amino acid sequence selected from the group consisting of SEQ ID NO:3 and SEQ ID NO:4.

In another embodiment, an IL-17 binding protein described herein comprises a light chain
immunoglobulin constant domain is a human Ig kappa constant domain or a human Ig lambda
constant domain, A preferred human Ig kappa constant domain comprises amino acid sequence
SEQ ID NO:5. A preferred human Ig lambda constant domain comprises amino acid sequence
SEQ ID NO:6.

In another embodiment, an IL.-17 binding protein described herein is selected from the
group consisting of: an immunoglobulin molecule; an scFv; a monoclonal antibody; a human
antibody; a chimeric antibody; a humanized antibody; a single domain antibody; a Fab fragment;
an Fab' fragment; an F(ab")2; an Fv; and a disulfide linked Fv. In a preferred embodiment, the IL-
17 binding protein is a human antibody.

Another aspect of the investiendisclosure is a binding protein capable of binding human IL- 17,

~ wherein the binding protein comprises:

an Ig constant heavy region having an amino acid sequence selected from the
group consisting of SEQ ID NO.3 and SEQ ID NO: 4;
an Ig constant light region having an amino acid sequence seiected from the
group consisting of SEQ ID NO:5 and SEQ ID NO: 6;
an Ig variable heavy region baving an amino acid sequence of a VH in Table 21,
an amino acid sequence of & VH in Table 23, an amino acid sequence of a VH in
Table 24, or an amino acid sequence of 2 VH in Table 27; and
an Jg variable light region having an amino acid sequence of 2 VL in Table 21, an
amino acid sequence of a VL in Table 23, an amino acid sequence of a VL in
Fable 25, or an amino acid sequence of a VL in Table 27.
More preferably, a binding protein according to the inventiendisclosure is capable of binding

human 1L-17 and comprises: |

an Ig constant heavy region having an amino acid sequence of SEQ 1D NO:3;

an Ig constant light region having an amino acid sequence of SEQ 1D NO:5;

14
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an Ig variable heavy region having an amino acid sequence of a VH in Tabie 21,
an amino acid sequence of a VH in Table 23, an amino acid sequence of a VH in Table

24, or an amino acid sequence of a VH in Table 27; and

an Ig variable light region having an amino acid sequence of a VL in Table 21, an
amino acid sequence of 2 VL in Table 23, an amino acid sequence of a VL in Table 25, or

an amino acid sequence of a VL in Table 27.

In another aspect, the inventiondisclosure provides a multivalent, multispecific DVD-1g™ binding
protein comprising a polypeptide chain, wherein said polypeptide chain comprises VDI-(X1)n-
VD2-C-(X2)n, wherein;

VD1 is a first heavy chain variable domain;
VD2 is 2 second heavy chain variable domain;

C is a heavy chain constant domain;

X1 is 2 linker with the proviso that if is not CHI;
X2 is an Fe region; and

nis 0 or I;

wherein the binding protein is capable of binding human 1L-17 and TNF-o;

wherein VD1 comprises an amino acid sequence of a variable heavy region (VH) of an
anti-TNF-¢ antibody wherein said amino acid sequence is any of SEQ ID NOs:563, 373, 578,
593, 628, 638, 648, 658, 668, 678, 688, 698, 708, 718, 728, 738, 748, 758, 763, 773, 783, 793,
803, 813, 823, 833, 843, 853, 863, 873, and 883; and

wherein VD2 comprises the amino acid sequence of 2 VH region of anti-IL-17 antibody
wherein said amino acid sequence is any of SEQ ID NQs:565, 575, 580, 595, 630, 640, 650, 660,
670, 6806, 690, 700, 710, 720, 730, 740, 750, 760, 765, 775, 795, 805, 815, B25, B35, 845, BS5,
865, 875, and 885.

In an embodiment of the DVD-Ig binding protein described above, VD1 and VD2
comprise an aminc acid sequence of any of SEQ ID NOs: 562, 572, 577, 592, 627, 637, 647, 657,
667,677, 687, 697, 707, 717, 727, 737, 747, 757, 762, 772, 782, 792, 8§02, 812, 822, 832, 842,

852,862, 872, and 882,

In another embodiment, the inveatiendisclosure provides a multivalent, multispecific DVD-Ig
binding protein comprising a polypeptide chain, wherein said polypeptide chain compﬁses VD1-
(X1)n-VD2-C-(X2)n, wherein; '

VD1 is a first light chain variable domain;

VD2 is a second light chain variable domain;

'C is a light chain constant domain;

X1 is a linker with the proviso that it is not CHI;

X2 does not comprise an Fc region; and
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nis 0 or1;

wherein the binding protein is capable of binding human IL.-17 and TNF-q;

wherein VD1 comprises an amino acid sequence of a variable light region (VL) of an
anti-TNF-¢ antibody wherein said amino acid sequence is any of SEQ ID NOs:568, 583, 588,
598, 603, 608, 613, 618, 623, 633, 643, 653, 663, 673, 683, 693, 703,713, 723, 733, 743, 753,
768, 778, 788, 798, 808, 818, 828, 848, 858, 868, and 878; and

wherein VD2 comprises an amino acid sequence of a VL region of anti-IL-17 antibody
wherein said amino acid sequence is any of SEQ ID NOs:570, 583, 590, 600, 605, 610, 615, 620
625, 635, 645, 655, 665, 675, 685, 695, 705, 715,.725, 735, 745,755, 770, 780, 790, 800, 810,
820, 830, 850, 860, 870, and 880.

In an embodiment of the DVD-Ig binding protein described above the VD1 and VD2

H

light chain variable domains comprise an amino acid sequence of any of SEQ ID NOs:567, 582,
587,597, 602, 607, 612, 617, 622, 632, 642, 652, 662, 672, 682, 692, 702, 712, 722, 732, 742,
752,767,777, 787, 797, 807, 817, 827, 847, 857, 867, and 877.

In a preferred embodiment of a multivalent, multispecific DVD-Ig binding protein

described herein, n is 0.

In another embodiment, the inventondisclosure provides a multivalent, multispecific DVD-Ig

binding protein comprising first and second polypeptide chains, wherein said first polypeptide
chain comprises a first VD1-(X1n-VD2-C-(X2)n, wherein
VD1 is a first heavy chain variable domain;
VD2 is a second heavy chain variable domain;
C is a heavy chain congtant domain;
X1 1s a linker with the proviso that it is not CH1; and
X2 is an Fc region; and
wherein said second polypeptide chain comprises a second VD 1+(X1)n-VD2-C-(X2)n,
wherein
VD1 is a first light chain variable domain;
VD2 is a second light chain variable domain;
C is a light chain constant domain;
X1 is a linker with the proviso that it is not CHI;
X2 does not comprise an Fc region; and
nisforl;
wherein the binding protein is capable of binding human 1L.-17 and TNF-o;
wherein said VD1 and VD2 heavy chain variable domains comprise an amino acid |
sequence of any of SEQ ID NOs: 562, 572, 577, 592, 627, 637, 647, 657, 667, 677, 687, 697,
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707, 717, 727, 737, 747, 757, 762, 772, 782, 792, 802, 812, 822, 832, 842, 852, 862, 872, and
882; and

wherein said VD1 and VD2 light chain variable domains comprise'an amino acid
sequence selected from the group consisting of SEQ 1D NOs:567, 582, 587, 597, 602,607,612,
617, 622, 632, 642, 652, 662, 672, 682, 692, 702, 712, 722, 732, 742, 752, 767, 777, 787, 797,
807, 817, 827, 847, 857, 867, and 877, |

In a preferred embodiment of a muitivalent, multispecific DVD-Ig binding protein
according to the inventiondisclosure, X1 or X2 is an amino acid sequence selected from the group
consisting of SEQ 1D NOs:888-918.

In another embodiment, a multivalent, multispecific DVD-Ig binding protein described
herein comprises two first polypeptide chams and two second polypeptide chains.

Tn an embodiment of & multivalent, multispecific DVD-Ig binding protein described
herein, the Fe region is selected from the group consisting of native sequence Feregiomand a
variant sequence Fe region _Preferably, the Fe region is selected from the group consisting of an
Fc region from an IgG1, 1gG2, 1gG3, 1gG4, IgA, IegM, Igh, and IgD.

Tn another embodiment of a multivalent, multispecif DVD-Ig binding protein described
herein comprising 2 first and second polypeptide chains, VD1 of the first polypeptide chain and
said VD1 of the second polypeptide chain are obtained from the same first and second parent
antibody, respectively, or antigen binding portion thereof,

Tn an embodiment of a TNF-0. and 1L-17 binding DVD-Ig protein described herein, a
parental anti-TNF-o antibody binds TNF- with 2 potency different from the potency with which
a parental anti-IL-17 antibody binds human IL-17. |

In another embodiment of a TNF-0, and 1L-17 binding DVD-Ig protein described herein,
a parental anti-TNF-¢ antibody binds TNF-a with an affinity different from the affinity with
which said anti-IL-17 antibody binds human IL-17.

Tn another embodiment of a TNE-¢ and IL-17 binding DVD-Ig protein described herein
an anti-TNF-g, antibody and said anti-1L-17 antibody are selected from the group consisting of a
human antibody, 2 CDR grafted amibody, and a humanized antibody.

In another embodiment, 2 TNF-¢. and IL-17 binding DVD-Ig protein described herein
possesses at least one desired property exhibifed by said anti-TNF-¢ antibody or said anti-IL-17
antibody. Preferably, the desired property is selected from one or more antibody parameters.
More preferably, the antibody parameters are selected from the group consisting of antigen
specificity, affinity to antigen, potency, biolo gical function, epitope recognition, stability,
solubility, production efficiency, immunogenicity, pharmacokinetics, bioavailability, tissue cross

reactivity, and orthologous antigen binding,
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In another embodiment, the #ventiendisclosure provides a multivalent, multispecific DVID-Ig
binding protein capable of binding two antigens comprising four polypeptide chains, wherein two
polypeptide chains Comprise VD1-(X1)n-VD2-C-(X2)n, wherein

VD1 is a first heavy chain variable domain;
VD2 is 2 second heavy chain variable domain;
C is a heavy chain constant domain;
X1 is a linker with the proviso that it is not CHI; and
X2 is an Fc region; and
wherein two polypeptide chaing comprise VDI1-(X1)n-VD2-C-(X2)n, wherein
VDI is a first light chain variable domain, '
VD2 is a second light chain varisble domain;
C is a light chain constant domain; -
X1 1is a linker with the proviso that it is not CHI;
X2 does not comprise an Fe region; and
nisGorl; .

wherein the VD1 and VD2 heavy chain variable domains comprise an amino acid
sequence of any of SEQ ID NOs: 562, 572, 577, 592, 627, 637, 647, 657, 667, 677, 687, 697,
707,717,727,737, 747,757,762, 772, 782, 792, 802, 812, 822, 832,842, 852, 862, 872, and
882: and

wherein the VD1 and VD2 light chain variable domains comprise an amino acid sequence
selected from the group consisting of SEQ ID NOs:567, 582, 587, 597, 602, 607, 612, 617, 622,
632, 642, 652, 662, 672, 682, 692, 702, 712,722, 732, 742, 752, 767, 777, 787, 797, 807, 817,

827, 847, 857, 867, and 877. , '

| In ancther embodiment, the inventiondisclosure provides method of producing a multivalent,
multispecific DVD-JIg binding protein described herein, comprising culturing a host cell carrving
a vector comprising a nucleic acid described herein in culture medium under conditions sufficient
to produce the binding protein. Preferably, 50%-75% of the binding protein produced according
the method is a dual specific tetravalent DVD-Ig binding i);otein described herein. More
preferably, 75%-90% of the binding protein produced according td this method is a dual specific
tetravalent binding protein. Even more preferably, 90%-95% of the binding protein produced is 2
dual specific tetravalent binding proteimn.

Another embodiment of the inventiendisclosure is a protein produced according to the described
method,

In apother embodiment, the investiendigclosure provides a pharmaceutical composition comprising
a multivalent, multispecific DVD-Ig binding protein described herein and a pharmaceutically

acceptable carrier.

18



10

15

20

25

30

35

In another embodiment, a pharmaceutical composition comprising a multivalent,
multispecific DVD-Ig binding protein further comprises at least one additional agent. Preferably,
the additional agent is selected from the group consisting of: therapeutic agent, imaging agent,
cytotoxic agent, angiogenesis inhibitors; kinase inhibitors; co-stimulation molecule blockers;
adhesion molecule blockers; anti-cytokine antibody or functional fragment thereof; methotrexate;
cyclosporin; rapamycin; FK506; detectable label or reporter; a TNF antagonist; an antirheumatic;
a muscle relaxant, a narcotic, a non-steroid anti-inflammatory drug (NSAID), an analgesic, an
anesthetic, a sedative, a local anesthetic, a neuromuscular blocker, an antimicrobial, an
antipsoriatic, a corticosteroid, an anabolic steroid, an erythropoietin, an immunization, an
immunoglobulin, an immunosuppressive, a growth hormone, a hormone replacement drug, a
radiopharmaceutical, an antidepressant, an antipsychotic, a stimulant, an asthma medication, a
beta agonist, an inhaled steroid, an epinephrine or analog, a cytokine, and a cytokine antagonist.

Another embodiment of the mventiendisclosure provides a method for treating a subject fora
disease or & disorder by admyinistering to the subject a multivalent, multispecific DVD-Ig binding
protein described herein that binds TNF-o and IL-17 such that treatment is achieved.

The mventiendisclosure also provides a method for generating a multivalent, multispecific DVD-Ig
binding protein described herein capabie of binding TNF-o and hurman IL-17 comprising the
steps of :

a) obiaining a first parent antibody or antigen binding portion thereof, capable of binding

TNE-o; '

b) obtaining a second parent antibody or antigen binding portion thereof, capable of

binding human IL-17;

c) constructing first and third polypeptide chains comprising VD1-(X1)n-VD2-C-(X2)n,

wherein

VD1 is a first heavy chain variable domain obtained from said first parent
antibody or antigen binding portion thereof; |
VD2 is a second heavy chain variable domain obtained from said second parent
antibody or antigen binding portion thereof;
C 1s a heavy chain constant domain;
X1 is a linker with the proviso that it is not CHI;
X2 is an Fc region; and
nisQorl;and
d) constructing second and fourth polypeptide chains comprising VD1-{X1)n-VD2-C-
(X2)m, wherein
VD1 is a first light chain variable domain obtained from said first parent antibody

or antigen binding portion thereof;
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Fe region is selected from the group consisting of an Fe region from an IgG1, 1gG2, 1gG3, 1gC4,
IgA, IgM, IgE, and IgD,

In another embodiment, in a method described above, a desired property is selected from
one or more antibody parameters of the first parent antibody or antigen binding portion thereof,

In another embodiment, in a method described above, a desired property is selected from
one or more antibody parameters of the second parent antibody.

Preferably, said antibody parameters are selected from the group consisting of antigen
specificity, affinity to antigen, potency, biological function, epitope recognition, stability,
solubility, production efficiency, immunogenicity, pharmacokinetics, bioavailability, tissue cross
reactivity, and orthologous antigen binding.

in another embodiment of the method described above, the first parent antibody or
antigen binding portion thereof, binds said first antigen with a different affinity than the affinity
with which said second parent antibody or antigen binding portion thereof, binds said second
antigen,

In another embodiment, the first parent antibody or antigen binding portion thereof, binds
said first antigen with a different potency than the potency with which said second parent
antibody or antigen binding portion thereof, binds said second antigen.

In another embodiment, the iventiondisclosure provides a method for generating a DVD-Ig
binding protein capable of binding TNF-¢ and human IL.-17 with desired properties comprising
the steps of

a) obtaining a first parent antibody or antigen binding portion thereof, capable of binding
TNF-a and possessing at least one desired property exhibited by the Dual Variable Domain
Immunoglobulin;

b) obtaining a second parent antibody or antigen binding portion thereof, capable of
binding human TL-17 and possessing at least one desired property exhibited by the Dual Variable
Domain Immunoglobulin;

¢) constructing first and third polypeptide chains comprising VDI1-(X)n-VD2-C-(X2)n,
wherein;

VD1 is a first heavy chain variable domain obtained from said first parent
antibody or antigen binding portion thereof;

VD2 is a second heavy chain variable domain obtained from said second parent
antibody or antigen binding portion thereof;

C is 2 heavy chain constant domain;

X1 is a linker with the proviso that it is not CHI;

X2 is an Fe region; and

nisforl;
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d) constructing second and fourth polypeptide chains comprising VD1-(X1n-VD2-C-
{(X2)m, wherein;
VD1 is a first light chain variable domain obtained from said first parent antibody
or antigen binding portion thereof;
VD2 is a second light chain variable domain obtained from said second parent
antibody or antigen binding portion thereof;
C is a light chain constant domain;
X1 is a linker with the proviso that it is not CHI;
X2 does not comprise an Fe region; and
nisCorl;
e) expressing said first, second, third, and fourth polypeptide chains;
such that a DVD-Ig binding capable of binding said TNF-o and human IL-17 with desired
properties 1s generated,
wheregin VD1 and VD2 heavy chain vartable domains comprise an amine acid sequence
selected from the group consisting of SEQ D NOs: of SEQ ID NOs: 562, 572, 577, 592, 627,
637, 647, 657, 667, 677, 687, 697, 707, 717,727,737, 747, 757, 762, 772, 782, 792, 802, 812,
822, 832, 842, 852, 862, 872, and 882; and
wherein the VD1 and VD2 light chain variable domains comprise an amino acid sequence
selected from the group consisting of SEQ ID NOs:567, 582, 587, 597, 602, 607, 612, 617, 622,
632, 642, 652, 662, 672, 682, 692, 702, 712,722, 732, 742, 752, 767, 777, 787, 797, 807, 817,
827,847, 857, 867, and 877.
In another embodiment, an TL-17 binding protein described herein binds human TL-17
and is capable of modulating a biological function of TL-17.
The iaventiondisclosure also provides a neutralizing binding protein, wherein the neutralizing
binding protein comprises an JL.-17 binding protein as described above, and wherein said

neutralizing binding protein is capable of neutralizing I.-17.

In another embodiment, a neufralizing 11~ 17 binding protein according to the irventiendisclosure

binds a human II.-17 is selected from the group consisting of pro-human IL-17; mature-human
IL.-17, and truncated-human 1L-17,

Preferably a neutralizing IL-17 binding protein described herein diminishes the ability of
1L-17 fo bind to its receptor. Even more preferably, a neutralizing IL-17 binding protein
dimmmishes the ability of pro-human IL-17, mature human IL-17, or a truncated human IL-17 to
bind to the IL-17 receptor.

In another embodiment, a neutralizing IL-17 binding protein described herein is capable
of reducing one or more of IL-17 biological activities selected from the group consisting of: Thl

modulation; Th2 modulation; Nk modulation; neutrophil modulation; monocyte-macrophage
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lineage modulation; neutrophil modulation; eosinophil modulation; B-cells modulation; cytokine

modulation; chemokine modulation; adhesion molecule modulation; and cell recruitment

modulation.

Preferably, an IL~ 17 binding protein of the sveatiendisclosure has an on rate constant (K,,) to said

target selected from the group consisting of: at least about 10°M™s™: at least about 10°M s, at

least about 10°M's™; at least about 10°M's™; and at least about 10°M7s™; as measured by surface

plasmon resonance.

In another embodiment, an IL-17 binding protein has an off rate constant {K.g) to said

target selected from the group consisting of: at most about 107s™; at most about 10s™; at most

about 10”°s™; and at most about 10%™, as measured by surface plasmon resonance.

In another embodiment, an {L- 17 binding protein of the inventiondisclosure has a dissociation

constant (Kp) to said target selected from the group consisting of: at most about 107 M at most

about 16*M; at most about 10 M; at most about 107'% M; at most about 10! M; at most about

10 M: and at most 1073 ML

Another aspect of the inventiendisclosure provides an IL- 17 binding protein construct that

comprises an 1L-17 binding protein described herein and further comprises a linker polypeptide or

an immunoglobulin constant domain. Preferred IL- 17 binding protein constructs of the #rventiondisclosure

comprise an IL-17 binding protein selected from the group consisting

an mmmumogiobuiin molecule,

a monoclonal antibody,
a chimeric antibody,

a CDR-grafted antibody,
a humanized antibody,

a Fab,

a Fab’,

a F(ab™)2,

a Fv,

a disulfide linked Ev,

a scFv,

& single domain antibody,
a diabody,

a multispecific antibody,
a dual specific antibody,
a bispecific antibody, and
a DVD-Ig™,

In a preferred embodiment, an IL~ 17 binding protein construct of the inventiendisclogure comprises

a heavy chain immunoglobulin constant domain selected from the group consisting of:

a human IgM constant domain,
a human IgG1 constant domain,
a human IgG2 constant domain,

a human IgG3 constant domain,

a human 1G4 constant domain,
a human IgE constant domain,
and

a human IgA constant domain.
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In yet another embodiment, an I1.-17 binding protein construct comprises an
immunoglobulin constant domain having an amino acid sequence selected from the group
consisting of!

SEQ ID NO:3
SEQ ID NO:4
SEQ ID NO:5
and

SEQ ID NO:6.

In another embodiment, an IL-17 binding protein construct described herein hag a greater
half life in vivo than the soluble counterpart of said IL-17 binding protein construct.

Another aspect of the kwenﬁeﬁdiscloéure provides an IL- 17 binding protein conjugate comprising
an JL-17 binding protein construct, wherein the IL-17 binding protein conjugate further comprises
an agent selected from the group consisting of: an immunoadhesion molecule, an imaging agent, a
therapeutic agent, and a cytotoxic agent, '

Preferred imaging agents useful in making IL-17 binding profein conjugates and in other

aspects of the mventiendisclosure include, but are not limited to, a radiolabel, an enzyme, a fluorescent
label, a luminescent label, a bioluminescent label, 2 magnetic label, and biotin.

Preferred radiolabels useful in the inventiondisclosure include, bui are not limited, to those selected
from the group consisting of} 3H' V*C, 58, %Y, PTe, Mg, 23, B, L, 166}10, and
ISESm-

In another embodiment, an IL.- 17 binding protein conjugate of the inventiendisclosure comprises a
therapeutic or cytotoxic agent sclécted from the group consisting of an anti-metabolite, an
quEating.agcnt, an antibiotic, a growth factor, a cytokine, an anti-angiogenic agent, an anti-
mitotic agent, an anthracycline, toxin, and an apoptotic agent.

In another embodiment, binding proteins described herein possesses a human
glycosylation pattern.

In another embodiment, an IL-17 binding protein described herein, including 11.-17
binding protein constructs and IL-17 binding protein conjugates, may be in the form of 2
crystallized binding protein. Preferred crystalline forms retain at least some and preferably
essentially all of the biologically activity of the uncrystallized form of an IL-17 binding protein
described herein. Such crystalline forms may also be used as a carrier-free pharmaceutical
controlled release crystallized 1L-17 binding proteins.

In another embodiment, the inventiondisclosure provides isolated nucleic acids encoding [L- 17
binding proteins, including binding protein constructs, described hereir. Such nucleic acids may

be inserted into a vector for carrying out various genetic analyses and recombinant techniques for
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expressing, characterizing, or improving one or more properties of an IL-17 binding protein
described herein. Preferred vectors for cloning nucleic acids encoding binding proteins described
herein include, but are not limited, pcDNA, pTT, pTT3, pEFBOS, pBV, pJV, and pBJL.

The inventiondisclosure also provides a host cell comprising a vector comprising a nucleic acid
encoding a binding protein described herein. Host cells useful in the inventiondisclosure may be
prokaryotic or eukaryotic. A preferred prokaryotic host cell is Escherichia coli. Fukaryotic cells
useful as host cells in the inventiendisclosure include protist cell, animal cell, plant cell, and fungal cell.

A preferred fungal cell is a veast cell, including Saccharomyces cerevisiae.

A preferred animal cell useful as a host cell according to the inventiendisclosure includes, but is not
limited to, a mammalian cell, an avian cell, and an insect cell. Preferred mammalian cells include
CHO and COS cells. An insect cell useful as a host cell according to the inventiendisclosure is an ingect
S£9 cell. '

A vector may comprise a nucieic acid encoding an IL-17 binding protein described herein
i which the nucleic acid is operably linked to appropriate transcriptional and/or translational
sequences that permit expression of the binding protein in a particular host cell carrying the
vector, _

In another aspect, the inventondisclosure provides a method of producing an IL- 17 binding protein
comprising culturing a host cell comprising a vector encoding the 1L-17 binding protein in culture
medium under condifions sufficient to produce the binding protein capable of binding IL-17. The
protein so produced can be isolated and vsed in various compositions and methods described
herein.

Compositions of the isventiendisclosure include a composition for the release of a binding protein
said composition comprising:

(2} a formuiation, wherein said formulation comprises a erystailized binding protein,

described herein, and an ingradient; and

(b) at least one polymeric carrier.

Preferred polymeric carriers useful in compositions of the mvenatiendisclosure include, without
limitation, one or more of the group consisting of: poly (acrylic acid), poly (cyancacrylates), poly
{amino acids}, poly {anhydrides), poly {depsipeptide), poly (esters), poly (lactic acid), poly
{lactic-co-glyeolic acid) or PLGA, poly (b-hydroxybutryate), poly (caprolactone}, poly
(dioxanone}; poly (ethylene glycol), poly {(hydroxypropyl) methacrylamide, poly [(organo)
phosphazene], poly (ortho esters), poly (viny! alcohol), poly (vinylpyrrolidone), maleic
anhydride- alkyl vinyl ether copolymers, pluronic polyols, albumin, alginate, cellulose and
cellulose derivatives, collagen, fibrin, gelatin, hyaluronic acid, oligosaccharides,
glycaminoglyeans, sulfated polysaccharides, blends and copolymers thereof.

In another aspect, an ingredient of a composition of the inventiendisclosure is selected from the
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group consisting of albumin, sucrose, trehalose, lactitol, gelatin, hydroxypropyl-B- cyclodexitrin,
methoxypolyethylene glycol and polyethylene glveol,

In yet another embodiment, the investiendisclosure provides a method for treating a mammal
comprising the step of administering to the mammal an effective amount of a composition

described herein.

The inventiondisclosure also provides pharmaceutical compositions comprising an IL- 17 binding

protein described herein and a pharmaceutically acceptable carrier. A pharmaceutically
acceptable carrier may also serve as an adjuvant to increase the absorption or dispersion of the IL-
17 binding protein in a composition of the sventieadisclosure, A preferred adjuvant is hyaluronidase.

In another embodiment, a pharmaceutical composition further comprises at least one
additional therapeutic agent for treating a disorder in which IL-17 activity is detrimental,

In another embodiment, the mventiendisclosure provides a method for reducing human IL- 17
activity comprising contacting human IL-17 with an IL-17 binding protein described herein such
that human IL-17 activity is reduced.

In another embodiment, a pharmaceutical composition comprising an IL-17 binding
protein described herein comprises at least one additional agent. Preferably, the additional agent
is selected from the group consisting of: therapeutic agent, imaging agent, cytotoxic agent,
angiogenests inhibitors; kinase inhibitors; co-stimulation molecule blockers; adhesion molecule
blockers; anti-cytokine antibody or functional fragment thereof; methotrexate; cyclosporin;
rapamycin; FK506; detectable label or reporter; a TNF antagonist; an antirheumatic; 2 muscle
relaxant, a narcotic, a non-steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a
sedative, a local anesthetic, a neuromuscular blocker, an antimicrobial, an antipsoriatic, a
corticosteroid, an anabolic steroid, an erythropoietin, an immunization, an immunoglobulin, an
immunosuppressive, a growth hormone, a hormone replacement drag, a radiopharmaceutical, an
antidepressant, an antipsychotic, a stimulant, an asthma medication, a beta agonist, an inhaled
steroid, an epinephrine or analog, a cytokine, and a cytokine antagonist.

Another embodiment of the inventiondisclosure provides a method for treating a subject for a
disease or a disorder by administering to the subject a multivalent, multispecific DVD-Ig binding
protein described herein that binds TNF-¢ and IL-17 such that treatment is achieved.

In another embodiment, a disorder that may treated by a method of the isventiendisclosure
compriging administering to 2 subject an IL-17 binding protein described herein is selected from
the group comprising rtheumatoid arthritis, osteoarthritis, juvenile chronic arthritis, septic arthritis,
Lyme arthritis, psoriatic arthritis, reactive arthritis, spondyloarthropathy, systemic lupus
erythematosus, Crohn's disease, ulcerative colitis, inflammatory bowel disease, insulin dependent
diabetes mellitus, thyroiditis, asthma, aliergic diseases, psoriasis, dermatitis scleroderma, grafi

versus host disease, organ transplant rejection, acute or chronic immune disease associated with
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insufficiency, recurrent neuromyelitis optica, restenosis, rheumatic heart disease, sapho (synovitis,
acne, pustolosis, hyperostosis, and osteitis), scleroderma, secondary amyloidosis, shock hung,
scleritis, sciatica, secondary adrenal insufficiency, silicone associated connective tissue disease,
sneddon-wilkinson dermatosis, spondylitis ankylosans, Stevens-Johnson syndrome (SJS),
systemic inflammatory response syndrome, termporal arteritis, toxoplasmic retinitig, toxic
epidermal necrolysis, transverse myelitis, TRAPS (tumor necrosis factor receptor, type 1 allergic
reaction, type II diabetes, urticaria, usual interstitial pneumonia (UIP), vasculitis, vernal
conjunctivifis, viral retinitis, Vogi-Koyanagi-Harada syndrome (VKH syndrome), wet macular
degeneration, wound healing, yersinia and saimonelle associated arthropathy.

Another embodiment of the inveationdisclosure provides a method for treating a subject for a
disease or a disorder in which IL-17 activity is detrimental by administering to the subject an IL-
17 binding protein described herein such that treatment is achieved. The method can be used to 2
treat a disorder selected from the group consisting of respiratory disorders; asthma; allergic and
nonallergic asthma; asthma due to infection; asthma due to infection with respiratory syncytial
virus (RSV); chronic obstructive pulmonary disease (COPDY); other conditions involving airway
inflammation; eosinophilia; fibrosis and excess mucus production; cystic fibrosis; pulmonary
fibrosis; atopic disorders; atopic dermatitis; urticaria; eczema; allergic rhinitis; and allergic
enterogastritis; inflammatory and/or autoimmume conditions of the skin; inflammatory and/or
autoimmmune conditions of gastrointestinal organs; inflammatory bowel diseases (IBDY: uleerative
colitis; Crohn's disease; inflammatory and/or autohmmune conditions of the liver; liver cirrhosis;
liver fibrosis; liver fibrosis caused by hepatitis B and/or C virus; scleroderma; tumors or cancers;
bepatocellular carcinoma; ghioblastoma; lymphoma; Flodgkin's lymphoma; viral infections;
HTLV-1 infection (e.g., from HTLV-1); suppression of expression of protective type 1 immune
responses, and suppression of cxpfsssion of protective type 1 immume responses during
vaccination.

In a further embodiment of the above method, the administering to the subject is by at
least one mode selected from parenteral, subcutaneous, intramuscular, intravenous, intra-articular,
intrabronchial, intraabdominal, intracapsular, intracartilaginous, intracavitary, intracelial,
mtracerebellar, intracerebroventricular, intracolic, intracervical, intragastric, intrahepatic,
intramyocardial, intraosteal, intrapelvic, intrapericardiac, intraperitoneal, intrapleural,
intraprostatic, intrapulmonary, intrarectal, intrarenal, intraretinal, intraspinal, intrasynovial,
intrathoracic, intrauterine, intravesical, bolus, vaginal, rectal, buccal, sublingual, infranasal, and

transdermal.

Another aspect of the #rventiendisclosure is a method of treating a patient suffering from a disorder

in which IL-17 is detrimental comprising the step of administering an IL-17A binding protein

described herein before, concurrent, or after the administration of a second agent, wherein the
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What is claimed is:
1.7 "Abinding protein comprising an antigen binding domain capable of binding human IL-
17, said antigen binding domain comprises at least one CDR comprising an amino acid
sequence selected from the group consisting of:
5 CDR-H1. Xi-X,~X3-X,-Xs (SEQ ID NO:519), wherein;:
X: i8 D or §;
%, is ¥;
X is E or G;
_ Xy Is I, M, V, or F;
10 ' X5 is H;
CDR-HZ. .Xl_xz—XJ'X4_X5"X6“'X?'—XQ_XS‘"“XJ.O'XIZL_Xlz“XE,B— 14~ X15=X16=Xn7
{(SEQ ID NO:%20), wherein;

b€} is Vi
X is T, I, or Ny
15 Xy is D, H, or W;

¥, is P or is not present;
Xz 15 E, G, or 9;

¢ is 8, N, or DI;

¥, is G;
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CDR-L1.

CDR-L2,

X9 18 G, T, or is not present;
Xip 15 M or is not preseht;
%4 i3 D; and

X12 iS Y

DRy T ChY FLY CRe (109 CR0 SR CLy STy STE STy SPLy STEY. CEED PR 6]

ID N0:922), wherein;

% is 8, K, or R;

X, is A or S;

X3 1s G

X4 i3 8 or Q;

s is 8 or is not present;
¥s 15 L or is not present:
¥, i3 V or iIs not present;
¥z is H or is not present;
Xy is § or is not present;
X is 8, N, or is not pres
X 13 8, V, or G;

X, is I, N, or 3;

X5 18 5, N, T, or I;
Y or D;

X5 is M, VvV, L, or

C, A, H,

XXy X5 ~Xyg~Ks—Ke—

X

X4 is
: and
Xig 18 or G;

{SEQ ID NO:9233,

is D, Y, , or H;

F; and

¥, is Q, 8, or H;

X3 is Q;

¥; is R, D, 8, or G;
X is 8, ¥, or T;

X5 is 8, G, or H;

s is ¥, 5, V, or A;

¥X; is P or is not present;

Xg is W, ¥, or L; and

284

1—X2—X3—XQ”X5"X5”X7—X3—X9 {SEQ IiD NO:924:} r

wherein:;

wherein;
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Xq is T.

2. The binding protein according to claim 1, wherein said at least one CDR comprises an

amino acid sequence selected from the group consisting of:

residues 31-35 of SEQ ID NO:26; residues 56-66 of SEQ 1D NO:26; residues 99-110 6F

SEQ ID NO:26;

residues 24-33 of SEQ ID NO:27; residues 49-55 of SEQ ID NQO:27; residues 83-96 of

SEQ ID NO:27;

residues 31-35 of SEQ ID NO:28; residues 50-66 of SEQ ID NO:28; resi

SEQ ID NO:28;

residues 24-34 of SEQ ID NO:29; residues 50-56 of SEQ ID NO:29

SEQ ID NO:29;

es 99-108 of

residues 89-97 of

residues 31-35 of SEQ 1D NO:30; residues 50-66 of SEQ ID M0:30; residues 99-108 of

SEQ ID NO:30;

residues 24-34 of SEQ ID NO:31; residues 50-56 of SEQ 1D NO:31; residues 89-97 of

SEQ ID NO:31;

residues 31-35 of SEQ ID NO:32; residues 50-65 gf SEQ 1D NO:32; residues 98-109 of

SEQ ID NO:32;

residues 24-39 of SEQ ID NO:33; residues

SEQ 1D NO:33;

-61 of SEQ ID NO:33; residues 94-101 of

residues 31-35 of SEQ ID NO:34; Residues 50-66 of SEQ ID N(O:34; residues 99-110 of

SEQ ID NO:34;
residues 24-33 of SEQ 1D NO:3
SEQ ID NO:35;

; residues 49-35 of SEQ ID NO:35; residues 88-96 of

residues 31-35 of SEQ IDANQO:36; residues 50-66 of SEQ ID NO:36; residues 99-108 of

SEG D NO:36;
residues 24-34 of S :
SEQ ID NO:37,;

1D NQ:37; residues 50-56 of SEQ ID NO:37; residues 89-97 of

residues 31-350f SEQ ID NO:38; residues 50-65 of SEQ ID NG:38; residues 98-107 of

SEQ ID NG:38;

residues24-39 of SEQ 1D NO:39; residues 55-61 of SEQ 1D NO:39; and residuss 94-102

of SBQ 1D NO:39.

3. he binding protein according to claim 2, wherein said binding protein comprises at least

3CDRs.
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4, The binding protein according to claim 3, wherein said at least 3 CDRs comprises a

variable domain CDR set selected from the group consisting of:

VL 7D7 CDR Set

Vi, 7D7 CDR-L1

Residues 24-33 of SEQ ID NO:2W

VL 7D7 CDR-LZ

Residues 49-55 of SEQ ID NO:27

VL 7D7 CDR-L3

Residues B5-96 of SEQ ID NOAZ7

6C6 CDR Set

Vi, 6C6 CDR-LI1

Residues 24-34 of SEQ ID NO:29

VL 6C6 CDR-L2

Residues 50-56 of SEQ ID NO:29

__VL 6C6 CDR-L3

Residues B9-97 of ¥EQ ID NO,:29

ﬁH

iD8 CDR Set

VL 1D8 CDR-L1

Residues 24-34

VL 1D8 CDR-LZ2

Residues 50-56

VL _1D8 CDR-L3

_Residueg’ 89-97 of

8B12 CDR Set

VL 8Bl2 CDR-L1

Residues 24-39

VL 8B12 CDR-L2

Residues 55-61

VI 8Bi2 CDR-L3

R

idues 94-101 of

sG]

VI 10F7 CDR Set

Vi. 10F7 CDR-LY

Regsidues 24-33 of SEQ ID NO:35

VI, 10F7 CDR-V2

Residues 49-55 of SEQ ID NO:35

Residuey 88-96 of SEQ ID NO:35

VL _10F7 CDRAL3
DR Se

"”vg”5¢5‘éb 'géﬁ‘“”

VL1/5C5 CDR-L1

Residues 24-34 of SEQ TD NO:37

V¥ 505 CDR-LZ

Residues 50-56 of SEQ ID NO:37

XL 505 CDR-L3

Residues

'”ﬁﬁhtéﬁ

Yt 10G9‘CD§ Seﬁwm.

VL. 10G9 CDR~L1

Residues 24-39 of SEQ ID NO:39
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VL 10GS CDR-LZ Residues 55-61 of SEQ ID NO:39
VL 10G9 CDR-L3 Residues 54-102 of SEQ ID NO:39
3. The binding protein according to claim 4, comprising at least two variable domain CDR
sets.
5 6. ‘The binding protein according to claim 5, wherein said at least two variable domaiCDR

“sets are selected from a group consisting of:
VH 717 CDR Set and VL 7D7 CDR Set;
VH 6C6 CDR Set and VL 6C6 CDR Set;
VH 1D§ CDR Set and VL, 1D8 CDR Set;‘
10 VH 8B12 CDR Set and VL 8812 CDR Set;
VH 10F7 CDR Set and VL 10F7 CDR Set; and
VH 5CS CDR Set and VL 5C5 CDR Set; and
VH 10G9 CDR Set and VL. 10G9 Set.
5 7. The binding protein according to claim 6, further comgprising 2 human acceptor

framework,

8. The binding protein according to claim 7, whérein said human acceptor framework

comprises an amino acid sequence selected from the group consisting of:

20
SEQ NO.:17
SEQ NO.:18
SEQ NO.:19
SEQ NO.:20

25 SEQ NO.:21
SEQ NG. :22
SEQ NO.:23
SEQ NO.:24 AND
SEQ NO.:25.

30 SEQ

G, The bt

copiprises at least one framework region amino acid substitution, wherein the amino acid

ding protein according to claim 7 or 8, wherein said human acceptor framework
equence of the framework is at least 65% identical to the sequence of said human

acceptor framework and comprises at least 70 amino acid residues identical to said human

acceptor framework.
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13.

The binding protein according to claim 8, wherein said human acceptor framework
comprises at least one framework region amino acid substitution at a key residue, said key
residue selected from the group consisting of:

a residue adjacent to a CDR;

& glycosylation site residue;

a rare residue;

a residue capable of inieracting with human IL-17;

a residue capable of interacting with a CDR;

a canonical residue;

a contact residue between heavy chain variable region and light chain variable region;

a residue within a Vernier zone; and _

a residue in a region that overlaps between a Chothia-defined/variable heavy chain CDR1

and 2 Kabat-defined first heavy chain framework,

The binding protein according to claim 10, wherein ey residue selected from the group
consisting of : 2H, 4H, 24H, 26H, 27H, 29H, 34H, 351, 37H, 30H, 44H, 45H, 47H, 48H,
49H, 508, S1H, 58H, S9H, 60H, 63H, 67H, 691, 71H, 73H, 76H, 78H, 91H, 93H, 94H,
2L, 4L, 25L, 29L, 27bL, 33L, 34L, 36L, 38L, 431, 441, 46L, 47L, 48L, 49L, 55L, 58L,
621, 64L, TIL, 87L, 89L, S0L, 91L, 94}, 95L.

The binding protein according to glaim 11, wherein the binding protein is a consensus

human variable domain.

The binding protein according to claim 1, wherein said binding protein comprises at least

onc variable domain having an amino acid sequence selected from the group consisting
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SEQ ID NO:60 SEQ ID NO:71

SEQ ID NO:61 | SEQ ID NO:72

SEQ ID NO:62 ' SEQ ID NO:73
5 SEQ ID NO:63 SEQ ID NO:74

SEQ ID NO:64 SEQ ID NO:75

SEQ ID NO:65 SEQ ID NO:75

SEQ ID NC:66 SEQ ID NO:931

SEQ ID NO: 67 SEQ ID NO:932 AND
10 SEQ ID NO:68 SEQ ID NO:933.

SEQ ID NO:69
SEQ ID NO:70

14. The binding proiein according fo claim 13, wherein said binding protein comprises two
15 variable domains, wherein said two variable domains have gfnino acid sequences selected

from the group consisting of:

SEQ ID NC:860 & SEQ ID NO:62,
SEQ ID NO:80 & SEQ ID NO:63,

20 . SEQ ID NO:60 & S5EQ ID NO:64,
SEQ ID NO:60 & SEQ ID NC:65,
SEQ ID NC:60 & SEQ ID NO:6
SEQ ID NO:60 & SEQ ID NOye7,
SEQ ID NC:60 & SEQ ID 168,

25 SEQ ID NO:61 & SEQ ILY NO:62,
SEQ ID NO:81 & D NGC:63,
SEQ ID NO:61 & NC:¢&4,
SEQ ID NO:61 & NO:65,

SEQ ID NO:6l SEQ ID NO:66,
30 SEQ ID NO:6} & SEQ ID NC:67, AND
SEQ ID NOy6l & SEQ ID NO:68.

15. The binging protein according to claim I I, wherein said binding protein comprises at

leagt ghe variable domain having an amino acid sequence selected from the group

35 cotsisting of:
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SEQ ID NC:60 SEQ ID NO.:71
SEQ ID NO:61 SEQ ID NO.:72
SEQ ID NO:62 SEQ ID NO.:73
SEQ ID NO:63 SEQ ID NO.:74
5 SEQ ID NO:64 SEQ ID NO.:75
SEQ ID NO:65 SEQ ID NO.:76
SEQ ID NO:66 : SEQ ID NO:331
SEQ ID NC:87 SEQ ID NO:832 AND
SEQ ID NO:68 _ SEQ ID NO:933.
1¢ SEQ ID NO:62

SEQ ID NO:70
16. The binding protein according to claim 1, wherein the binding profein binds IL-17.

5 17 The binding protein according to claim 14, wherein the binding protein binds IL-17.

18. The binding protein according to claim 17, wherein thé binding protein is capable of

modulating a biological function of IL-17.

200 19, The binding protem according to claim 17, wherein the binding protein is capable of -

neutralizing .-17.

20. The binding protein according to claim 17, wherein said binding protein has an on rate
constant {(K..) 10 said target selegted from the group consisting of: at least about 10°M s
25 ' at least about 10°M™s™; at Jdast about 10°M s ot least about 10°M's™; and at least

about 10°M s as measuyéd by surface plasmon resonance.
y p

21 The binding protein According to claim 17, wherein said binding protein has an off rate
constant (Ks) to faid target selected from the group consisting of* at most about 167%™; at

oG 1
s

30 most about 1075 at most about 10'55"1; and at most about 1075, as measured by surface

plasmon regonance.

22, The Pinding protein according to claim 17, wherein said binding protein has a
digsociation constant (Kp) to said target selected from the group consisting of: at most
35 /about 107 M; at most about 10° M; at most about 10™ M; at most about 107° M; at most
about 10! M at most about 107 M; and at most 10" M.
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24,

25.

26.

AnIL-17 binding protein construct comprising a binding protein described in claim 1,

said IL-17 binding protein construct further comprising a linker polypeptide or an

immuncglobulin

The IL-17 binding protein construct according to claim 23, wherein said binding protei

1s selected from the group consisting of}

constant domain.

an immunoglobulin molecule, a disulfide linked Fv,

a monoclonal antibody, | a scFv,

a chimeric antibody, a single domain aftibody,

a CDR-grafted antibody, a diabody,

a humanized antibody, a multispecific antibody,

a Fab, a dual specific antibody,a Fab’,
a bispecific antibody, and

a F(ab™)2,

a Fv,

The IL-17 binding protein construct according

comprises a heavy chain immunoglobulin ¢

consisting of

a human IgM constant domain,

a human 1gG1 co
a human IgG2 co

a human IgG3 co

claim 23, wherein said binding protein

stant domain selected from the group

a human [gG4 constant domain,
nstant domain, a human YgI2 constant domain,

nstant domain, and

nstant dorhain, : a human IgA constant domain.

The IL-17 binding protein construct according to claim 23, comprising an

SEQ ID NO:6.

291




WO 2016/102251 A PCT/US2010/026424

27, An IL-17 binding protein conjugate comprising an [L.-17 binding protein construct of
claim 24, said IL-17 binding protein conjugate further comprising an agent selected from
the group consisting of; an immumeoadhesion molecule, an imagiﬁg agent, a therapeutic

agent, and a cytotoxic agent.

28, The IL-17 binding protein conjugate according to claim 27, wherein said agent is &
imaging agent sclected from the group consisting of a radiolabel, an enzyme, a
fluorescent label, a luminescent label, a bioluminescent label, a magnetic label/and
biotin.

10

29. The IL-17 binding protein conjugate according to claim 27, wherein said imaging agent is

a radiolabel selected from the group consisting of: 3H, 14C, g My P Te, Min, L, P

L, %*Ho, and **Sm.

15 30 The IL-17 binding protein conjugate according to claim 27, wherein said agent is a
therapeutic or cytotoxic agent sclected from the group.€onsisting of: an anti-metabolite,
an alkylating agent, an antibiotic, a growth factor, ¢'cytokine, an anti-angiogenic agent,

an anti-mitotic agent, an anthracycline, toxin, and an apoptotic agent.

20 31 The IL-17 binding protein construct according to claim 24, wherein said binding protein

possesses a human glycosylation patte

32. The binding protein according to/claim 1, wherein said binding protein is a crystallized
binding protein.
25
33 The IL-17 binding protein construct according to claim 23, wherein said IL-17 binding
protein construct is grystallized IL-17 binding protein construct.

34. The 1L-17 binding protein construct according to claim 33, wherein said crystallized IL-
30 17 binding protein construct is a carrier-free pharmaceutical controlled release

crystallized IL-17 binding protein construct.
35. Thé 11.-17 binding protein construct ascording to claim 34, wherein said IL-17 binding

rotein construct has a greater half 1ife in vivo than the saluble counterpart of said IL-17

binding protein construct.
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36..  The IL-17 binding protein construct according to claim 34, wherein said IL-17 binding

prdtein construct retains biological activity.

37. An isolated nucleic acid encoding a binding protein amino acid sequence of claim 1.
5 .
38. An isolated nucleic acid encoding an IL-17 binding protein construct amino acid
sequence of claim 23,
39. A vector comprising an isolated nucleic acid according to claim 37 or 38.
10
40, The vector of claim 39, wherein said vector is selected from the grouy consisting of
peDNA, pTT, pTT3, pEFBOS, pBV, pIV, and pBL
41. A host cell comprising a vector according to claim 39,
15
42, The host cell according to claim 41, wherein said host €ell is a prokaryotic cell.
43. The host cell according to claim 42, wherein said'host cell is E. coli.
20 44, The host cell according to claim 41, wherein said host cell is 2 eukaryotic cell.
43, The host cell according to claim 44, Avherein said eukaryotic cell is selected from the
group consisting of protist cell, agimal cell, plant cell, and fungal cell.
25 46, The host cell according to ¢faim 44, wherein said eukaryotic cell is an animal cell selected

from the group consisting of a mammalian cell, an avian cell, and an insect cell.
47. The host cell according 1o claim 44, wherein said host cell is a CHO cell,
30 48 The host cellaccording to claim 44, wherein said host cell is COS.
49, The hgst cell according to claim 44, wherein said host cell is a yeast cell.
he host cell according to claim 49, wherein said yeast cell is Saccharomyces cerevisiae.

The host cell according to claim 44, wherein said host cell is an insect Sf9 cell.
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53,

54.

55.

56.

57.

58.

39.

A method of producing a protein capable of binding 1I.-17, comprising culturing a host
cell of claim 41 in culture medium under conditions sufficient to produce a binding

protein capable of binding IL-17.
A protein produced according to the method of claim 52,

A composition for the release of a binding protein said composition comprising;
{a) a formulation, wherein said formulation comprises a crystallized binding protein,
according to claim 33, and an ingredient; and

(b) at least one polymeric carrier.

The composition according to claim 54, wherein said polymeric garrier is a polymer
selected from one or more of the group consisting of: poly (ag _']i(; acid), poly
{cyanoacrylates), poly (amino acids), poly (anhydrides), poly (depsipeptide), poly
{esters), poly (lactic acid), poly (lactic-co-glycolic acid)6r PLGA, poly (b-
hydroxybutryate), poly (caprolactone), poly (dioxangfie); poly (ethylene glycol), poly
{(hydroxypropyl) methacrylamide, poly [(organo)phosphazenel, poly (ortho esters), poly
{vinyl alcohol), poly (vinylpyrrolidone), maleig anhydride- alky! vinyl ether copolymers,
pluronic polyols, albumin, alginate, cellulos# and cellilose derivatives, collagen, fibrin,
gelatin, hyalurenic acid, oligosaccharides; glycaminoglycans, sulfated polysaccharides,

blends and copolymers thereof.

The composition according to cJaim 54, wherein said ingredient is selected from the
group consisting of albumin, 4ucrose, {trehalose, lactitol, gelatin, hydroxypropyl-p-

cyclodextrin, methoxypolyethylene glycol and polyethylene glycol.

A method for treating a mammal comprising the step of administering to the mammal an

effective amount©f the composition according to claim 54.

A pharmacgutical composition comprising the binding protein of claim 1, and a

pharmagéutically acceptable carrier.
¢ pharmaccutical compasitidn of claim 58, wherein said pharmacentically acceptable

cardier functions as adjuvant useful to increase the absorption or dispersion of said

binding protein.
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60. The pharmaceutical composition of claim 59, wherein said adjuvant is hyaluronidase.

61 The pharmaceutical composition of claim 58 further comprising at least one additional

therapeutic agent for treating a disorder in which IL-17 activity is detrimental.

62, The pharmaceutical composition of claim 61, wherein said additional agent is selegied
from the group consisting of: therapeutic agent, imaging agent, cytotoxic agent
angiogenesis inhibitors; kinase inhibitors; co-stimulation molecule blockers; adhesion
molecule blockers; anti-cytokine antibddy or functional fragment thereof, Mmethotrexate;

10 . cyclosporin; rapamycin; FK506; detectable label or reporter; a TNF antagonist; an anti-
theumatic; a muscle relaxant, a narcotic, a non-steroid anti-inflammgtory drug (NSAID),
an énalgcsic, an anesthetic, a sedative, a local anesthetic, a neuropuscular biocker, an
antimicrobial, an antipsoriatic, a corticostercid, an anabolic stgfoid, an erythropoictin, an
imnumization, an immunoglobulin, an immunosuppressive,/a growth hormone, a

15 ~ hormone replacement drug, a radiopharmaceutical, an a idepressant, an antipsychotic, a
stimulant, an asthma medication, a beta agonist, an iphaled steroid, an oral steroid, an

epinephrine or analog, a cytokine, and a cytokine gntagonist,

63. A method for reducing human IL- 17 activity' comprising contacting human IL-17 with the

20 binding protein of claim 1 such that humah IL-17 activity is reduced.

64. A method for reducing human IL-17 activity in 2 human subject suffering from a disorder
in which JL-17 activity is detriméntal, comprising administering to the human subject the
binding protein of claim 1 sugh thet human IL-17 activity in the human subject is

25 reduced.

65. A method for treating a subject for a disease or a disorder in which IL-17 activity is

30

66. The methiod of claim 65, wherein said disorder is selected from the group consisting of
respirdtory disorders; asthma; allergic and nonallergic asthma; asthma due fo infection;
asifima due to infection with regpiratory synevtial virus (RSV); chronic obstructive
ulmonary disease (COPD); other conditions involving airway inflammation;
cosinophilia; fibrosis and excess mucus production; cystic fibrosis; pulmonary fibrosis;

atopic disorders; atopic dermatitis; urticaria; eczema; allergic rhinitis; and allergic
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enterogastritis; inflammatory and/or autoimmune conditions of the skin; inflammatory
and/or autoimmume concﬁtions of gastroinfesﬁnal organs; inflammatory bowel diseases
(IBD); ulcerative colitis; Crohn's disease; inflammatory and/or antoimmune conditions of
the liver; Hver cirthosis; liver fibrosis; Hver ﬁbrésis caused by hepatitis B and/or C viry
5 scleroderma; tumors or cancers; hepatocellular carcinoma; glioblastoma; lymphoma;
Hodgkin's lymphoma; viral infections; HTLV-1 infection (e.g., from HTLV-1);
suppression of expression of protective type | immune responses, and suppression of

expression of protective type 1 immune responses during vaccination.

10 67 The method of claim 64, wherein said disorder s selected from the grefup consisting of:
rheumnatoid arthritis, osteoarthritis, juvenile chronic arthritis, septic/arthritis, Lyme
arthritis, psoriatic arthritis, reactive arthritis, spondy!oarthropat , Systemic lupus
erythematosus, Crohn's disease, ulcerative colitis, inflammatofy bowel disease, insulin
dependent diabetes mellitus, thyroiditis, asthma, allergic diseases, psoriasis, dermatitis
i5 scleroderma, graft versus host disease, organ transplantfejection, acute or chronic
- immme disease asscciated with organ transplantatign, sarcoidosis, athérosclerosis,
disseminated intravascular coagulation, Kawasakr's disease, Grave's disease, nephrotic
syndrome, chronic fatigue syndrome, Wegeney's granulomatosis, Henoch-Schoenlein
purpurea, microscopic vasculitis of the kidpeys, chronic active hepatitis, uveitis, septic
20 shock, toxic shock syndrome, sepsis s ome, cachexia, infectious diseases, parasitic
diseases, acquired immunodeficiencySyndrome, acute transverse myelitis, Huntington's
chorea, Parkinson's disease, Alzheimer's discase, stroke, primary biliary cirrhosis,
hemolytic anemia, malignancieg, heart failure, myocardial infarction, Addison's discase,
sporadic, polyglandular defigiency type I and polyglandular deficiency type I, Schmidt's
25 syndrome, adult (acute) rgspiratory distress syndrome, alopecia, alopecia arcata,
seronegative arthropathy, arthropathy, Reiter's disease, psoriatic arthropathy, ulcerative
colitic arthropathy, eiteropathic synovitis, chlamydia, yersinia and salmonella associated
arthropathy, spoptyloarthropathy, atheromatous disease/arteriosclerosis, atopic allergy,
autoimmune billous diseasc_, pemphigos vulgaris, pemphigus foliaceus, pemphigoid,
30 lincar IgA disease, autoimmune haemolytic anaemia, Coombs positive haemolytic
anaemig/ acquired pernicious anaemia, juvenile pernicious anacmia, myalgie
encephalitis/Royal Free Disease, chronic mucocutaneous candidiasis, giant cell arteritis,
primary sclerosing hepatitis, cryptogenic autoimmune hepatitis, Acquired
mmunodeficiency Disease Syndrome, Acquired Immunodeficiency Related Diseases,
Hepatitis B, Hepatitis C, common varied immunodeficiency (common variable

hypogammaglobulinaemia), dilated cardiomyopathy, female infertility, ovarian failure,
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premature ovartan failure, fibrotic lung disease, cryptogenic fibrosing alveolitis, post-
inflammatory interstitial lung disease, interstitial pneumonitis, conmective tiséﬁe disease
associated interstitial lung disease, mixed cormective tissue disease associated ung
disease, systemic sclerosis associated interstitial lung disease, theumatoid arthritis

associated niterstitial lung disease, systemic lupus ervthematosus associated lung diseade,

‘mediated hypoglycaemia, type B insulin resistance with acanthOsis nigricans,
hypoparathyroidism, acute immune disease associated with Organ transplantation, chronic
immune disease associated with organ transplantation, osteoarthrosis, primary sclerosing
cholangitis, psoriasis type 1, psoriasis type 2, idiopathic leucopaenia, autoimmune
neutropaenia, renal disease NOS, glomerulonephritides, microscopic vasculitis of the
kidneys, Lyme disease, discoid lupus erythematésus, male infertility idiopathic or NOS,
sperm autoimmunity, nwdtiple sclerosis (all sibtypes), sympathetic ophthalmia,
pulmonary hypertension secondary to copfiective tissue disease, Goodpasture's syndrome,
pulmoenary manifestation of polyarteriffs nodosa, acute theumatic fever, rheumatoid
spondylitis, Still's disease, systemig/sclerosis, Sjérgren's syndrome, Takayasu's
disease/arteritis, antoimmune thpbmbocytopacnia, idiopathic thrombocytopaenisa,
autoimmune thyroid disease, iyperthyroidism, goitrous autoimmune hypothyroidism
(Hashimoto's disease), atrpphic autoimmune hypothyroidism, primary myxocedema,
phacogenic uveitis, pripiary vasculitis, vitiligo acute liver disease, chronic liver discases,
alcoholic cirrhosis, elcohol-induced liver injury, choleosatatis, idiosyncratic liver disease,
Drug-Induced hepatitis, Non-alcoholic Steatohepatitis, allergy and asthma, group B
streptococei ((BS) infection, menta! disorders {e. g.', depression and schizophrenia), Th2
Type and Thl Type mediated diseases, acute and chronic pain (different forms of pain),
and cangérs such as lung, breast, stomach, bladder, colon, pancreas, ovarian, prostate and
rectal/cancer and hematopoietic malignancies (leukemia and lymphoma)
fetalipoproteinemis, Acrocyanosis, acute and chronic parasitic or infectious processes,
acute leukemia, acute lymphaoblastic leukemia (ALL), acute myeloid leukemia (AML),
acute or chronic bacterial infection, acute pancreatitis, acute renal failure,

adenocarcinomas, aerial ectopic beats, AIDS dementia complex, alcohol-induced
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hepatitis, allergic conjunctivitis, allergic contact dermatitis, allergic rhinitis, allograft
rejection, alpha-l- antitrypsin deficiency, amyotrophic lateral sclerosis, anemia, angina
pectoris, anterior horn cell degeneration, anti-CD3 therapy, antiphospholipid syndrome,
anti-receptor hypersensitivity reactions, aortic and peripheral aneurysms, aortic

3 dissection, arterial hypertension, .arteriosclerosis, arteriovenous fistula, ataxia, atrial
fibrillation (sustained or paroxysmal), atrial flutter, atrioventricular block, B cell
lymphoma, bone graft rejection, bone marrow transplant (BMT) rejection, bungdle branch
block, Burkitt's lymphoma, Burns, cardiac arrhythmias, cardiac stun syndromfe, cardiac
tumors, cardiomyopathy, cardiopulmonary bypass inflammation response/ cartilage

10 transplant rejection, cerebellar cortical degenerations, cerebellar disorders, éhaoﬁc or
multifocal atrial tachycardia, chemotherapy associated disorders, chfonic myelocytic
leukemia (CML), chronic alcoholism, chronic inflammatory pathtlogies, chronic
lymphocytic leukemia {CLL), chronic obstructive pulmonary disease (COPD), chronic
salicylate intoxication, colorectal carcinoma, congestive heart faiiure; 'conjunctivitis,

15 contact dermatitis, cor pulmonale, coronary artery disege, Creutzfeldt-Jakob disease,
culture negative sepsis, cystic fibrosis, cytokine thergpy associated disbrders, Dementia
pugilistica, demyelinating diseases, dengue hemoyfhagic fever, dermatitis, dermatologic
conditions, diabetes, diabetes mellitus, diabeti arteriosclerotic disease, Diffuse Lewy
body disease, dilated congestive cardiomyopathy, disorders of the basal ganglia, Down’s

20 Syndrome in middle age, drug- induced movement disorders induced by drugs which
block CNS dopamine receptors, drug gensitivity, eczema, encephalomyelitis, endocarditis, -
endocrinopathy, epiglottitis, Epsteifi-Barr virus infection, erythromelalgia, extrapyramidal
and cerebellar disorders, familigl hematophagoceytic lymphohistiocytosis, fetal thymus
implant rejection, Friedreich’ ataxia, functional peripheral arterial disorders, fungal

25 sepsis, gas gangrene, gastric ulcer, glomerular nephritis, graft rejection of any organ or
tissue, gram negative sépsis, gram positive sepsis, granulomas due to intracellular
organisms, hairy cell leukemia, Hallervorden-Spatz disease, Hashimoto's thyroiditis, hay
fever, heart trangplant rejection, hemachromatosis, hemodialysis, hemolytic uremic
syndrome/thrembolytic thrombocytopenic purpurs, hemorrhage, hepatitis (A), His bundle

30 arrhythmiad, HIV infection/HIV neuropathy, Hodgkin's disease, hyperkinetic movement

disordes, hypersensitivity reactions, hypersensitivity pneumonitis, hypertension,

hypokinetic movement disorders, hypothalamic-pituitary-adrenal axis evaluation,
idiopathic Addison's disease, idiopathic pulmonary fibrosis, antibody mediated
cytotoxicity, Asthenia, infantile spinal muscular atrophy, inflammation of the aorta,
influenza a, ionizing radiation exposure, iridocyclitisuveitis/optic neuritis, ischemia-

reperfusion injury, ischemic stroke, juvenile rheumatoid arthritis, juvenile spinal muscular
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atrophy, Kaposi's sarcoma, kidney transplant rejection, legionella, leishmaniasis, leprosy,
fesions of the corticospinal system, lipedema, liver transplant rejection, lymphedema,
malaﬁa, malignant Lymphoma, malignant histiocytosis, malignant melanoma, meningitis,
meningococcenia, metabolic/idiopathic, migraine headache, mitochondrial multi-syste

disorder, mixed connective tissue disease, monoclonal gammopathy, multiple myelomé

muitiplc systems degenerations (Mencel Dejerine- Thomas Shi-Drager and Machago-

Joseph), myasthenia gravis, mycobacterium avium intragellulare, mycobactering
tuberculosis, myelodysplastic syndrome, myocardial infarction, myocardial igthemic
disorders, nasopharyngeal carcinoma, neonatal chronic lung disease, nephritis, nephrosis,
neurodegenerative diseases, neurogenic 1 muscular atrophics , neutropgnic fever, non-
Hodgkins lymphoma, occlusion of the abdominal aorta and its branghes, occlusive arterial
disc.)rders, OKT3® therapy, orchitis/epidy dimitis, orchitis/vasectority reversal procedures,
organomegaly, osteoporosis, pancreas transplant rejection, pagcreatic carcinoma,
paraneoplastic syndrome/hypercaleemia of malignancy, parathyroid transplant rejection,
pelvic inflammatory disease, perennial rhinitis, pericardial disease, peripheral
atherosclerotic disease, peripheral vascular disorders/peritonitis, pernicious ancmia,
pneumocystis carinii pneumonia, pneumonta, POEMS syndrome (polyneuropathy,
organomegaly, endocrinopathy, monoclonal ggmmopathy, and skin changes syndrome),
post perfusion syndrome, post pump syndrone, post-MI cardiotomy syndrome,
preeclampsia, Progressive supranucleo Plsy, primary pulmonary hypertension, radiation
therapy, Raynaud's phenomenon and disease, Raynaud's disease, Refsum's disease,
regular narrow QRS tachycardia, renovascular hypertension, reperfusion injury,
restrictive cardiomyopathy, Sai'bmas, scleroderma, senile chorea, Senile Dementia of
Lewy body type, seronegaiivé arthropathies, shock, sickle cell anemia, skin allograft
rejection, skin changes syridrome, small bowel transplant rejection, solid tamors, specific
arrthythmias, spinal ataxia, spinocerebellar degenerations, streptococeal myositis,
structural lesions ofthe cercbellum, Subacute sclerosing panencephalitis, Syncope,
syphilis .of the cafdiovascular system, systemic anaphylaxis, systemic inflammatory
Tesponse syndrome, systemic onset juvenile rtheumatoid arthritis, T-cell or FAB ALL,
Telangiectdsia, thromboangitis obliterans, thrombocytopenia, toxicity, transplants,
travma/Bemorrhage, type HI hypersensitivity reactions, type TV hypersensitivity, unstable
angina, uremia, urosepsis, urticaria, valvular heart diseases, varicose veins, vasculitis,
venous diseases, venous thrombosis, ventricular fibrillation, viral and fungal infections,
viral encephalitis/aseptic meningitis, viral-associated hemaphagocytic syndrome,
Wernicke- Korsakofl syndrome, Wilson's discase, xenograft rejection of any organ or

tissue, acute coronary syndromes, acute idiopathic polyneuritis, acute inflammatory
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demyelinating polyradiculoneuropathy, acute ischemia, adult Still’s disease, alopecia
areata, anaphylaxis, anti-phospholipid antibody syndrome, aplastic anemia,
arteriosclerosis, atopic eczema, atopic dermatitis, autoimmune dermatitis, autoimmune
disorder associated with streptococeus infection, autoimmune enteropathy, autoimmune
hearing loss, autoimmune lymphoproliferative syndrome (ALPS), autoimmune
myocarditis, autoimmune premature ovarian failure, blepharitis, bronchiectasis, byllous

pemphigoid, cardiovascular disease, catastrophic antiphospholipid syndrome, cpliac

disease, cervical spondylosis, chronic ischemia, cicatricial pemphigoid, clinigally isolated -

syndrome {cis) with risk for multiple sclerosis, conjunctivitis, childhood g
disorder, chronic obstructive pulmonary disease (COPD), dacryocystitis
dermatomyositis, diabetic retinopathy, diabetes mellitus, disk hernigfion, disk prolapse,
drug induced immune hemolytic anemia, endocarditis, endometridsis, endophthalmitis,
episcleritis, erythema multiforme, erythema multiforme major/gestational pemphigoid,
Guillain-Barré syndrome (GBS), hay fever, Hughes syndroge, idiopathic Parkinson’s
disease, idiopathic interstitial pneumonia, IgE-mediated dllergy, immune hemolytic
anemiy, inclusion body myoesitis, infectious ocular inflammatory disease, inflammatory

demyelinating disease, inflammatory heart discasg/ inflammatory kidney discase,

IPF/UIP, iritis, keratitis, keratojunctivitis sicca, Kussmaul disease or Kussmaul-Meier
disease, Landry's paralysis, Langerhan's cellhistiocytosis, livedo reticularis, macular
degeneration, microscopic polyangiitis, morbus bechterev, motor neuron disorders,
mucous membrane pemphigoid, multiple organ failure, myasthenia gravis,
myelodysplastic syndrome, myocayditis, nerve root disorders, neuropathy, non-A non-B
hepatitis, optic neuritis, osteolysis, ovarian cancer, pauciarticular JRA, peripheral artery
occlusive disease (FPAOD), pefipheral vascular disease (PVD), perinheral artery, disease
(PAD), phiebitis, polyartepitis nodosa (or periarteritis nodosa), polychondritis,
poiymyalgia rhcumatica( poliosis, polyarticular JRA, polyendocrine deficiency syndrome
polymyositis, polymyalgia theumatica (PMR}), post-pump syndrome, primary

Parkinsonism, prostate and rectal cancer and hematopoietic malignancies (leukemia and

-digease, sneddon-wilkinson dermatosis, spondylitis ankylosans, Stevens-Johnson
yndrome (SIS}, systemic inflammatory response syndrome, temporal arteritis,
toxoplasmic retinitis, toxic epidermal necrolysis, transverse myelitis, TRAPS (tumor

necrosis factor receptor, type 1 allergic reaction, type 11 diabetes, urticaria, usual
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interstitial pneumonia (UIP), vasculitis, vernal conjunctivitis, viral retinitis, Vogt-
Koyanagi-Harada syndrome (VKH syndrome), wet macular degeneration, wound healing,

yersinia and salmonella associated arthropathy.

A method of treating a patient suffering from a disorder in which IL-17 is detriment

comprising the step of administering the binding protein of claim 1 before, concupfent, or

after the administration of a second agent, wherein the second agent is selected from the

group consisting of inhaled steroids; beta-agonists; short-acting or long-actiflg beta-
agonists; antagonists of leukotrienes or lenkotriene receptors; ADVAIR; 2E inhibitors;
anti-IgE antibodies; XOLAIR; phosphodiesterase inhibitors; PDE4 inftibitors; xanthines;
anticholinergic drugs; mast celi-stabilizing agents; Cromolyn; IL-4 Anhibitors; IL-5
inhibitors; eotaxin/CCR3 inhibitors; antagonists of histarﬁine or ts receptors including
H1i, H2, H3, and H4; antagonists of prostaglandin D or its regéptors DP1 and CRTH2;
TNF antagonists; a soluble fragment of a TNF reéeptor; E BREL; TNF enzyme
antagonists; TNF converting enzyme (TACE) inhibitorg! muscarinic receptor antagonists;
TGF-beta antagonists; interferon gamma; perfenidoné; chemotherapeutic agents,
methotrexate; leflunomide; sirolimus (rapamycinyor an analog thereof, CCI1-77%; COX2
or cPLA2 inhibitors; NSAIDs; immunomodulgfors; p38 inhibitdrs; TPL-2, MK-2 and
NFB inhibitors; budenoside; epidermal grpwth factor; corticostercids; cyclosperine;
sulfasalazine; aminosalicylates; 6-mercaptopurine; azathioprine; metronidazole;
lipoxygenase inhibitors; mesalamine;blsalazine; balsalazide; antioxidants; thromboxane
inhibitors; IL-1 receptor antagonists; anti-IL-1P antibodies; anti-IL.-6 antibodies; growth
factors; elastase inhibitors; pyridinyl-imidazole compounds; antibodies or agonists of
TNF, LT, IL.-1,IL-2, IL.-3, TE-4, IL-5, IL-6, 17, TL-8, 1L-9, T0.-10, TL-11, [1.-12, 1E.-14,
1L-15, IL-16, IL-17, IL-18, IL-19, 1L-20, IL-21, IL-22, TL.-23, TL-24, 11.-25, JL-26, IL-27,
IL.-28, 1L.-29, TL-30, I}-31, IL-32, 1L-33, EMAP-II, GM-CSF, FGF, or PDGF; antibodies
of CD2, CD3, CD4yCD8, CD25, CD28, CD30, CD40, CD45, CD69, CDY0 or their

ligands; FK.506;rapamycin; mycophenolate mofetil; ibuprofen; predniselone;

phosphodiesiérase mhibitors; adensosine agonists; antithrombotic agents; complement
inhibitorsyadrenergic agents; IRAK, NIK, IXK, p38, or MAP kinase inhibitors; IL-15
converting cnzyme inhibitors; TNF-¢ converting enzyme inhibitors; T-cell signaling
inhjbitors; metalloproteinase inhibitors; 6~mercapt0pﬁrmes; angiotensin converting

¢ inhibitors; soluble cytokine receptors; soluble p55 TNF receptor; soluble p75
TNF receptor; sIL-1RI; siL- 1R1I; sIL-6R; anti-inf] ammatory cytokines; IL-4; IL-10; TL-
11; and TGF-B.
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69.

70.

The method according to claim 65, wherein said administering to the subject is by at least
one mode selected from parenteral, subcutaneous, intramuscular, infravenous, intra-
articular, intrabronchial, intraabdominal, intracapsular, intracartilaginous, intracavitary,
intracelial, intracerebellar, intracerebroventricular, intracolic, intracervical, intragastric,
intrahepatic, intramyocardial, intraosteal, intrapelvic, intrapericardiac, intraperitoneal,
intrapleural, intraprostatic, intrapulmonary, intrarectal, intrarenal, intraretinal, intragpinal,
intrasynovial, intrathoracic, infrauterine, intravesical, bolus, vaginal, rectal, bucg;

sublingual, intranasal, and transdermal.

A binding protein comprising an antigen binding domain capable of bigding human IL-
17, said antigen binding domain comprises at least one CDR compriging an amino acid
sequence selected from the group consisting of:
CDR-H1. X;-X,~X3-Xs-Xs (SEQ ID NO:925), whetein;
"X, is N, A, D, oxr 8;
¥, is Y, B, or L;
X5 18 G, D, or A:
X, is M or I; and
Xs is H, D, or 3;
CDOR-HZ ., Ei—Kp-Za-Xy~Es—KeEyKeg~ Ko Kio~K11— Kz~ Ei3— Xy~ X1z —£16— %17
(SEQ ID NO:926), wherein;
X, is V, W, or G
X, is I, T, M, /oxr F;
X3 is 5, N, ¥, or D;
X, 18 ¥ oxr /P:
X5 is D, N, or I;
Xg is S, L, or B;
X7 19/ 8 or G;
¥g As N, T, or E;
s is K, T, or A;
ig ¥, G, N, oxr V;
is Y or V;
is A;
is D, P, or
is 8, K, or N;
is V or F;
is K, R, or Q; and
is G;
CDR-H3. X —Xp»&3~Xp-Xp—Xe—E7-Ke—Xo—Kio—X11—Xpo~Ky3~Kig~Eis~Kig~A19
(SEQ ID NO:927), wherein;
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X, is V, 8, E, or I;
X, is G, 8, P, or R;
X3 is A, E, N, or ¥;
Xy is 8, D, or W;

5 X is G, E, F, or L;
X 1s D, G, or W;
¥, 18 Y, I, N, or G;
¥ ls ¥, T, G, or A;
o is8 ¥ or I;

10 X0 15 8, G, or Y;

X, is ¥, F, or T;

X2 i3 G, T, or 1is not present;

X3 i3 L, H, or is not present;

X1y is H or is not present;
i5 X5 18 F or 1s not present;

X1 13 D; and

X7 18 V, N, or Y;

CDR-L1. X —-¥-X3-H—Xs—XgXq—Xg—Ho—

NO:928), wherein;

20 ¥X: 18 8, R, or XK;

o0~ Xip~¥ip—X:3 (SEQ ID.

X; is G or A;
Xy ig
¥, 18 N, K
Xg im Dpresent;
present;

D;

25

30
M; and

K —Hp-XKy-Xy-¥—Xe~Xy (8EQ ID NO:9529}), wherein;
¥, is G, Q, ¥, or E; |
X; is I, D, or A;
X; is G, N, 8, or T;
Xs is Q, X, or T;
Xy 18 R, 8, or L;
X is P, I, or V; and

Xs 18 8 or P;
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‘and

CDR—LB . Xj_-Xz“"’Xg,—X4—X5“X6"X7—XB—XQ—X'LQ—X:L]_ (SEQ ID NO: 93 O ) ;

wherein;
Xy i3 2, Q, H, or L;
35 ' X, 148 T or Q;

X3 is W, S, or H;
X, i D oxr T:
s 18 D or 8;
X¢ 18 8, T, L, or F;
1¢ Xy is L, T, or P;
- Xg is G, H, or ¥;
¥ is G, 5, or T;
¥ i Y or is not present; and
X, is V or is not present;
15 a CDR-H1, a CDR-H2, and a CDR-H3 of any variablc heg{y region (VH) in Table 21,
Table 23, Table 24, or Table 27, and
a CDR-L1, a CDR-L2, and a CDR-L3 of any variab}é light region (VL) in Table 21,
Table 23, Table 25, or Table 27.

20 7L The binding protein according to claim 70, svherein said at least one CDR comprises
an amino acid sequence sclected from thé group consisting of:
residues 31-35 of SEQ 1D NO:40; regidues 50-66 of SEQ ID NO.:40; residues 99-103
of SEQ ID NO.:40; _
residues 23-35 of SEQ ID NO:AT; residues 51-57 of SEQ ID NO.:41; residues 90-110
25 of SEQ ID NO.:41; |
residues 31-35 of SEQ IDNO:42; residues 50-66 of SEQ ID NO.:42; residues 99-103
of SEQ ID NO.:42; ' .
residues 23-35 of SEQ 1D NQO:43; residues 51-57 of SEQ ID NO.:43; residues 90-110
of SEQ ID NO.;A43;
30 | residues 31-34 of SEQ ID NO:44; residues 50-66 of SEQ 1D NO.:44; residues 99-101

residucé 23-35 of SEQ ID NOn43; residucs 51-57 of SEQ ID NO.:45; residues 90-110
of SEQ ID NO.:45;

sidues 31-35 of SEQ ID NO:46; residues 50-66 of SEQ 1D NO.:46; residues 99-115
of SEQ 1D NO.:46;
residues 24-34 of SEQ ID NO:47; residues 50-56 of SEQ ID NO.:47; residues 89-97 of
SEQ ID NO..47;
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73.

74,

75.

77.

78.

residues 31-35 of SEQ ID NO:48; residues 50-66 of SEQ ID NO.:48; residues 99-101
of SEQ ID NO.:48;

residues 24-34 of SEQ ID NO:49; residues 50-56 of SEQ 1D NO.:49; and residues 89-
97 of SEQ ID NO.:49;

the amino acid sequence for a CDR-HI, a CDR-H2, and a CDR-H3 of 2 VH m Table
Table 23, Table 24, or Table 27; and

the amino acid sequence for a CDR-L1, a CDR-L.2, and 2 CDR-L3 of a VL in Tgble
21, Table 23, Table 25, or Table 27.

The binding protein according to claim 71, wherein said binding proteip’ comprises at
Ieast 3 CDRs,

The binding protein according to claim 71 wherein said antiged binding domain

comprises a Vg.

The binding protein according to claim 73, wherein s#id Vycomprises an amino acid
sequence selected from the group consisting of: .

SEQ ID NC:40, SEQ ID NO:42, SEQ ID NO:44, SEQ ID NO:46, SEQ ID NO:48, and
an amino acid sequence of a VH in Table 21/ Table 23, Table 24, and Table 27.

The binding protein according to claipd 71, wherein said antigen binding domain

comprises a V.

'The binding protein according to ciaim 75, wherein said Vy comprises an amino acid

- sequence selected from the group consisting of:

SEQ ID NO:41, SEQ IP NO:43, SEQ ID NO:45, SEQ ID NO:47, SEQ ID NO:49, and an
amino acid sequencg of a VL in Table 21, Table 23, Table 25, and Table 27.

The binding pfotein according to claim 71, wherein said anfigen binding domain

comprises 4 Vg and a V.

The Binding protein according to claim 76, further comprising a Vg, wherein said Vy
cofnprises an amino acid sequence selected from the group consisting of:

SEQ ID NO:40, SEQ ID NO:42, SEQ ID NO:44, SEQ ID NO:46, SEQ ID NO:48, and
an amino acid sequence of a VH in Table 21, Table 23, Table 24, and Table 27.
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79. The binding protein according to claim 77, wherein said V comprises an amino acid
sequence of a VL in Table 21, Table 23, Table 25, or Table 27 and said Vg comprises an
amino acid sequence of a VH in Table 21, Table 23, Table 24, or Table 27.

5 80 The binding proteiﬁ according to claim 71, further comprising a heavy chain
immunoglobulin constant domain selected from the group consisting of: a human M
constant domain; a hurean IgG1 constant domain; a human IgG2 constant domafn; a
human JgG3 constant domain; a human 1gG4 constant domain; a human IgE/Constant
domain and a human IgA constant domain.
16
81. The binding protein according to claim 80, wherein said heavy chaji immunoglobulin

constant region domain is 2 human IgG1 constant domain.

32. The binding protein according to claim 81, wherein said hyfman IgG1 constant domain
i5 comprises amino acid sequence sclected from the group/consisting of SEQ ID NO:3 and
SEQ ID NO4,

83. The binding protein according to claim 71, fugther comprising a light chain
immuroglobulin constant domain selected fom the group consisting of: a human Ig

20 kappa constant domain and a human Ig }J4mbda constant domain.

84. The binding protein according to glaim 83, wherein said light chain immunoglobulin
constant region domain is a huyhan Ig kappa constant domain comprising amino acid
sequence SEQ 1D N(:5,
25
85. The binding prbtc'ﬁn cording to claim 83, wherein said light chain immunoglobulin

constant region dophain is a buman Ig lambda constant domain comprising amino acid
sequence SEQ D NO:6.

30 86, The bindixig protein according to claim 71, wherein said binding protein is selected from
the grotp consisting of: an immunoglobulin molecule; an scFv: a monoclonal antibody; a
huntan antibody; a chimeric antibody; a humanized antibody;  single domain antibody; a

ab fragment; an Fab' fragment; an F(ab")2; an Fv; and a disuifide linked Fv.

The binding protein according to claim 86, wherein said binding protein is a human

antibody.
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89.

80,

91.

92.

93.

94

A binding i)rotein capable of binding human IL.-17, said binding protein comprising:

an Ig constant heavy region having an amino acid sequence selected from the group
consisting of SEQ ID NO:3 and SEQ ID NO: 4;

an Ig constant light region having an amino acid sequence selected from the group
consisting of SEQ ID NO:5 and SEQ ID NO: 6; - |

an Jg variable heavy region having an amino acid sequence of a VH in Table 2}/ Table
23, Table 24, or Tabie 27; and

an Ig variable light region having an amino acid sequence of a VL in Table 21, Table 23,
Table 25, or Table 27.

A binding protein capable of binding human TL-17, said bindingprotein comprising:

an Jg constant heavy region having an amino acid sequence of SEQ ID NO:3;

an Ig constant light region having“ an amino acid sequence40f SEQ ID NO:5;

an Ig variable heavy region having an amino acid sequgfice of 2 VH in Table 21, Table
23, Table 24, or Table 27; and |

an Ig variable light region having an amino acid séquence of a VL in Table 21, Table 23,
Table 23, or Table 27.

A neutralizing binding protein, wherein gaid neutralizing binding protein comprises a

* binding protein according to any one/0f claims 70-89, and wherein said neutralizing

binding protein is capable of neutpalizing 1L.-17.

The neutralizing binding profein according to claim 90, wherein said IL-17 1s selected
from the group consisting’of pro-human IL-17; mature-human 1.-17, and truncated-

homan 11-17,

The neutralizing’binding protein according 1o claim 99, whergin said neutralizing binding

protein dimipishes the ability of IL-17 to bind to its receptor.
The nedtralizing binding protein according to claim 92, wherein said neuiralizing binding
proféin diminishes the ability of pro-human 10-17, mature-human IL-17, or truncated-

an IL-17 to bind to its receptor.

The neutralizing binding protein according to claim 90, wherein said neutralizing binding

protein is capable of reducing one or more of IL-17 biological activities selected from the
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95,

96.

97.

8.

99.

100.

101.

102,

group consisting of: Thl modulation; Th2 modulation; Nk modulation; neutrophil

modulation; monocyte-macrophage lineage modulation; newtrophil modulation;
eosinophil modulation; B-cells modulation; cytokine modulation; chemokine modulation;

adhesion molecule modulation; and cell recruitment modulation.

The neutralizing binding protein according to claim 90, wherein said neutralizing Hinding
protein has a dissociation constant (Kp) selected from the group consisting of: af most
about 107 M; at most about 10 M; at most about 16° M; at most about 10°Y'M:; at most
about 10™"" M; at most about 10™? M; and at most 10 M.

The neutralizing binding protein according to claim 90, wherein sajd neutralizing binding
protein has an on rate selected from the group consisting of: at lgast about 10°M g7 2t
least about 10°M's™; at least about 10*M s at least about 1 M's'; and at least about
10°M7s™,

The neutralizing binding protein according to claim 90, wherein said neutralizing binding
protein has an off rate selected from the group cosisting of: at most about 10™s; at most

H

about 107%s; at most about 107°s; and at mosgabout 105%™,

A labeled binding protein comprising a inding protein of any one of claims 70-89,

wherein said binding protein is conjugated to a detectable label.

The labeled binding protein of glaim 98, wherein the detectable label is selected from the
group consisting of a radiclgbel, an enzyme, a fluorescent label, a luminescent Jabel, a

bioluminescent label, a magnetic label, and biotin.

The labeled binding protein of claim 99, wherein said label is a radiolabel selected from
the group consisting of: *H HC, 38, %Y, ®T¢, Min, 1, B Ly, **Ho, and PSm.

A conjugatt binding protein comprising a binding protein of any one of claims 70-89,

whereiy said binding protein is conjugated to a therapeutic or eytotoxic agent.
e conjugate binding protein of claim 101, wherein said therapeutic or cytotoxic agent is

selected from the group consisting of; an anti-metabolite, an alkylating agent, an

antibiotic, a growth factor, a cytokine, an anti-angiogenic agent, an anti-mitotic agent, an
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anthracycline, toxin, and an apoptotic agent.-

103.  Anisolated nucleic acid encoding a binding protein amine acid sequence of any one of
claims 70-89. '

104. A vector comprising an isolated nucleic acid according to claim 103,

105.  The vector of claim 104, wherein said vector is selected from the group consjéting of;
PEDNA, pTT, pTT3, pEFBOS, pBV, pIV, and pBJ.

106. A host cell comprising a vector according to any one of claims 104 gr 105,
107.  The host cell according to ¢laim 106, wherein said host cell is/4 prokaryotic cell.
108.  The host cell according to claim 107, wherein said host gell is £. coli.

109.  The host cell according to claim 106, wherein sai host cell is a eukaryotic cell.

et
PN
el

The host cell according to claim 109, whereit said eukaryotic cell is selected from the

group consisting of protist cell, animal cell, plant cell and fungal cell.

111, The host cell according to claim 114, wherein said eukaryotic cell is an animal cell

selected from the group consistidg of; a mammalian cell, an avian cell, and an insect cell.
112,  The host cell according toChaim 111, wherein said animal cell is a CHO cell,
113. - The host cell according to claim 111, wherein said host cell is COS,

114, The host cell Zccording to claim 110, wherein said eukaryotic cell is Saccharomyces

115  The Kost cell according to claim 111, wherein said animal cell is an insect S£9 cell.
116. / A method of producing a binding protein that binds human IL-17, comprising culturing

the host cell of any one of claims 106-115 in & culture medium under conditions sufficient

to produce a binding protein that binds human IL-17.
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117.

118.

119.

120.

121,

122,

123,

124,

A binding protein produced according to the method of claim 116.

A crystallized binding protein comprising a binding protein according to any one of

claims 70-97, wherein said binding protein exists as a crystal.

The erystallized binding protein according to claim 118, wherein said crystal isA carrier-

~ free pharmaceutical controlled release crystal.

The crystallized binding protein according to claim 118, wherein said pinding protein has

a greater half life in vivo than the soluble counterpart of said binding protein.

The crystallized binding protein according to claim 118, whey€in said binding protein

retaing biological activity.

A composition for the release of a binding protein said composition comprising:
(a) a formulation, wherein said formulation cgmprises a crystallized binding protein,
according to any-one of claims 118-121, axd an ingredient; and

(b} at least one polymeric carrier.

The composition according to claim }22, wherein said polymeric carrier is a polymer
selected from one or more of the group consisting of: poly (acrylic acid), poly
(cyanoacrylates), poly (amino a¢ids), poly (anhydrides), poly (depsipeptide), poly
{esters), poiy (lactic acd), poly (iacﬁc;co-giycoiic acid) or PLGA, poly {b-
hydroxybutryate), poly (¢dprolactone), poly (dioxanone); poly (ethylene glycol), poly
((hydroxypropyl) methacrylamide, poly [(organo)phosphazene], poly (ortho esters), poly
{vinyl alcohol), poly (vinylpyrrolidone), maleic anhydride- alkyl vinyl ether copolymers,
pluronic polyols/ albumin, alginate, cellulose and cellulose derivatives, collagen, fibrin,
gelatin, hyalyfonic acid, oligosaccharides, glycaminoglycans, sulfated polysaccharides,

blends and’copolymers thereof.
The ompositioﬁ according to claim 122, wherein said ingredient is selected from the

oup consisting of albumin, sucrose, trehalose, lactitol, gelatin, hydroxypropyl-f-

cyclodextrin, methoxypolyethylene glycol and polyethylene glycol.
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125, A method for treating a mammal comprising the step of administering to the mammal an

effective amount of the composition according to claim 122,

126 A pharmaceutical composition comprising the binding protein of any one of claims 7(¢

97, and a pharmaceutically acceptable carrier,

127. The pharmaceutical composition of claim 126 which further comprises at leasf one

additional therapeutic agent for treating a disorder in which IL-17 activity i§ detrimental,

128.  The pharmaceutical composition of claim 127, wherein said additio
from the group consisting of: angiogenesis inhibitors; kinase inhi tors; co-stimulation
molecule blockers; adhesion molecule blockers; anti-cytokine tibody or fumctional

fragment thereof; methotrexate; corticosteroids; cyclosport rapamycin; FK506; and

non-steroidal anti-inflammatory agents.

129. A method for reducing human IL-17 éctivity comprising contacting human IL-17 with the
binding protein of any one of claims 70-97 suchfhat human IL-17 activity is reduced.
130, A-method for reducing human IL-17 activify in a human subject suffering from a disorder
in which IL-17 activity is detrimental, ¢émprising administering to the human subject the
binding protein of any one of claims//0-97 such that human 11.-17 activity in the human

subject is reduced.

131. - A method for treating a subjéct for a disease or a disorder in which IL-17 activity is

detrimental by administeping to the subject the binding protein of any one of claims 70-97

132, The method of claim 131, wherein said disorder is selected from the group consisting of:

depgrident diabetes mellitus, thyroiditis, asthma, allergic diseases, psoriasis, dermatitis
sgleroderma, graft versus host discase, organ fransplant rejection, acute or chronic
immune disease associated with organ transplantation, sarcoidosis, atherosclerosis,
disseminated intravascular coagulation, Kawasaki's disease, Grave's disease, nephrotic

syndrome, chronic fatigue syndrome, Wegener's granulomatosis, Henoch-Schoenlein
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purpurca, microscopic vasculitis of the kidneys, chronic active henatitis, uveitis, septic
shock, toxic shock syndrome, sepsis syndrome, cachexia, infectious diseases, parasitic
diseases, acquired immunodeficiency syndrome, acute transverse myelitis, Huntingtonys
chorea, Parkinson's discase, Alzheimer's disease, Siroké, primary biliary cirrhosis,

5 hemolytic anemia, malignancies, heart failure, myocardial infarction, Addison's disease,
sporadic, polyglandular deficiency type I and polyglandular deficiency type TF Schmidt's
syndrome, adult (acute) respiratory disfress syndrome, alopecia, alopecia ayeata,
seronegative arthropathy, arthropathy, Reiter's discase, psoriatic arthropdthy, ulcerative
colitic a:rthropathy, enteropathic synovitis, chlamydia, yersinia and sglmonella associated

10 arthropathy, spondyloarthropathy, atheromatous disease/arteriosclérosis, atopic allergy,
autoimmune bulious disease, pemphigus vulgaris, pemphigus fgliacens, pemphigoid,
linear IgA disease, anioimmune haemolytic anaemia, Cooms positive haemolytic
anaemia, acquired pernicious anaemia, juvenile perniciopé anaemia, myalgic
encephalitis/Royal Free Disease, chronic mucocutancy s candidiasis, giant cell arteritis,

15 primary sclerosing hepatitis, cryptogenic'autoim e hepatitis, Acquired
Tmmunodeficiency Disease Syndrome, Acquired mmunodeﬁciency‘Related Diseases,
Hepatitis B, Hepatitis C, common varied immimodeficiency (common variable
hypogammeaglobulinaemia), dilated cardigmyopathy, female infertility, ovarian failure,
premature ovarian failure, fibrotic lung/lisease, cryptogenic fibrosing alveolitis, post-

20 inflanunatory interstitial lung diseasé, interstitial pneumonitis, connective tissue disease
associated interstiﬁal lung diseasg, mixed connective tissue disease associated lung
disease, systemic sclerosis asg gciated interstitial lung discase, rheumatoid arthritis
associated interstitial hing disease, systemic lupus ervthematosus associated lung disease,
dermatomyositis/polymytsitis associated lung disease, Sjgren's disease associated lung

25 disease, énkylosing spondylitis associated lung disease, vasculitic diffuse lung discase,
haemasiderosis asgbeiated hung disease, drug-induced interstitial lung disease, fibrosis,
radiation fibrosi$, bronchiolitis obliterans, chronic eosinophilic pneumonia, tymphocytic
nfiltrative Iuhg discase, postinfectious interstitial lung disease, gouty arthritis,
autolmmythe hepatitis, type-1 autoimmune hepatitis (classical autoimmune or lupoid

30 hepatifs), type-2 autoimmune hepatitis-(anti-LXM entibody hepatitis), avtoimmume

megated hypoglycaemia, type B insulin resistance with acanthosis nigricans,

{fypoparathyroidism, acute imnmme disease associated with organ transplantation, chronic

immune disease associated with organ transplantation, osteoarthrosis, primary sclerosing

cholangitis, psoriasis type 1, psoriasis type 2, idiopathic leucopaenia, autcimmune
neutropaenia, renal disease NOS, glomerulonephritides, microscopic vasculitis of the

kidneys, Lyme disease, discoid lupus erythematosus, male infertility idiopathic or NOS,
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sperm autoimmmmity, multiple sclerosis (all subtypes), sympathetic ophthalmia,
pulmonary hypertension secondary to comective tissue disease, Goodpasture's syndrome
‘pulmonary manifestation of polyarteritis nodosa, acute rheumatic fever, theumateid
spondylitis, Still's disease, systemic sclerosis, Sjorgren's syndrome, Takayasu's
5 discase/arteritis, autoimmume thrombocytopaenia, idiopathic thrombocytopaenia
autoimmune thyroid disease, hyperthyroidism, goitrous autoimmune hypothypoidism
(Hashimoto's discase), atrophic autoimmune hypothyroidism, primary myxdedema,
-phacogenic uveitis, primary vasculitis, vitiligo acute Hiver disease, chropde liver diseases,
- alcoholic cirrhosis, alcohol-induced liver injury, choleosatatis, idiosyficratic liver disease,
10 Drug-Induced hepatitis, Non-alcoholic Steatohepatitis, allergy angasthma, group B
streptococci (GBS) infection, mental disorders (e.g., depressiop’and schizophrenia), Th2
Type and Thi Type mediated diseases, acute and chronic pain (different forms of pain),.
and cancers sﬁch as lung, breast, stomach, bladder, colony pancreas, ovarian, prostate and
rectal cancer and hematopoietic malignancies (leukemia and lymphoma)
15 Abetalipoproteinemia, Acrocyanosis, acute and chronic parasitic or infectious processes,
' acute leukemia, acute lymphoblastic leakemia (XLL), acute myeloid leukemia (AML),
acute or chronic bacterial infection, acute paptreatitis, acute renal failure,
adenocarcinomas, aerial ectopic beats, Al ; S dementia complex, alcohol-induced
hepatitis, allergic conjunctivitis, allergié contact dermatitis, allergic rhinitis, allograft
20. rejection, alpha-1- antitrypsin deficighcy, amyotrophic lateral sclerosis, anensia, angina
pectorts, anterior horn cell degenération, anti-CD3 therapy, antiphospholipid syndrome,
anti-receptor hypersensitivity feactions, aortic and peripheral aneurysms, aortic
dissection, arterial hypertepsion, arteriosclerosis, arteriovenous fistula, ataxia, atrial
fibrillation {sustained opparoxysmal), atrial flutter, atrioventricular block, B cell
25 lymphoma, bone graff rejection, bone marrow transplant (BMT) rejection, bundle branch
block, Burkitt's lysiphoma, Burns, cardiac arrhythmias, cardiac stun syndrome, cardiac
tumors, cardiopdyopathy, cardiopulmonary bypass inflammation response, cartilage
transplant refection, cerebellar cortical degenerations, cerebellar disorders, chaotic or
multifocat atrial tachycardia, chemotherapy associated disorders, chronic myelocytic
30 leukepaia (CML), chronic alcoholism, chronic inflammatory pathologies, chronic
lymiphocytic lenkemia (CLL), chronic obstructive pulmonary disease (COPD), chronic
alicylate intoxication, colorectal carcinoma, congestive heart failure, conjunctivitis,
" contact dermatitis, cor pulmonale, coronary artery disease, Creutzfeldt-Jakob disease,
culture negative sepsis, cystic fibrosis, cytokine therapy associated disorders, Dementia
pugilistica, demyelinating discases, dengue hemorrhagic fever, dermatitis, dermatologic

conditions, diabetes, diabetes mellitus, diabetic arteriosclerotic disease, Diffuse Lewy
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body disease, dilated congestive cardiomyopathy, disorders of the basal ganglia, Down's
Syndrome in middle age, drug- induced movement disorders induced by drugs which

block CNS dopamine receptors, drug sensitivity, eczema, encephalomyelitis, endocarditis,

sepsis, gas gangreng, gastric ulcer, glomerular nephritis, graft rejection of afty organ or

tissue, gram negative sepsis, gram positive sepsis, granulomas due to inffacellular
organisms, hairy cell leukemia, Hallervorden-Spatz disease, Hashimgto's thyroiditis, hay

10 fever, heart transplant rejection, hemachromatosis, hemodialysis, Kemolytic uremic '
syndrome/thrombolytic thrombocytopenic purpura, hemorrhage, hepatitis (A), His bundle
arrhythmias, HIV infection/HIV neuropathy, Hodgkin's disgése, hyperkinetic movement
disorders, hypersensitivity reactions, hypersensitivity pagiumonitis, hypertension,
hypokinetic movement disorders, hypothalamic-pituitdry-adrenal axis evaluation,

i5 | idiopathic Addison’s disease, idiopathic pulmonary/fibrosis, antibody mediated
cytotoxicity, Asthenia, infantile spinal musculap/atrophy, inflammation of the aorta,
influenza a, ionizing radiation exposure, iridgcyclitis/uveitis/optic neuritis, ischemia-
reperfusion injury, ischemic stroke, juvenile theumatoid arthritis, juvenile spinal muscular
atrophy, Képosi"s sarcoma, kidney frangpiant rejection, legionelia, leishmaniasis, leprosy,

20 lesions of the corticospinal system, Hpedema, liver transplant rejection, Iymphedema,
malaria, malignant Lymphoma, malignant histiocytosis, malignant melanoma, meningitis,
meningococcemia, metabolic/idiopathic, migraine headache, mitochondrial multi-system
disorder, mixed connectivetissue disease, monoclonal gammopathy, multiple myecloma,
multiple systems degengrations (Mencel Dejerine- Thomas Shi-Drager and Machado-

25 Joseph), myasthenia gravis, mycobacterium avium intracellulare, mycobacterium
tmberculosis, myelodysplastic syndrome, myocardial infarction, myocardial ischemic
disorders, nasgpharyngeal carcinoma, neonatal chronic lung disease, nephritis, nephrosis,
neurodegengrative diseases, neurogenic I muscular atrophies , neutropenic fever, non-
Hodgking lymphorma, occlusion of the abdominal aorta and its branches, occlusive arterial

30 disorgders, OKT3® therapy, orchitis/epidy dimitis, orchitis/vasectomy reversél procedures,

organomegaly, osteoporosis, pancreas transplant rejection, pancreatic caréindma,

arancoplastic syndrome/hypercalcemia of malignancy, parathyroid transplant rejection,
pelvic inflammatory discase, perennial rhinitis, pericardial disease, peﬁpheral
atherosclerotic disease, peripheral vascular disorders, peritonitis, pernicious anemia,
pneumocystis carinii pneumonia, pneumonia, POEMS syndrome (polyneuropathy,

organomegaly, endocrinopathy, monocional gammopathy, and skin changes syndrome),
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post perfusion syndrome, post pump syndrome, post-MI cardiotomy syndrome,
preeclampsia, Progressive supranucieo Palgy, primary pulmonary hypértcnsion, radiation /
therapy, Raynaud's phenomenon and disease, Raynéud‘s disease, Refsum's discase,
reguiar narrow QRS tachycardia, renovascular hypertension, reperfusion injury,

5 restrictive cardiomyopathy, sarcomas, scleroderma, senile chorea, Senile Dementia of
Lewy body type, seronegative afthropathies, shock, sickle cell anemia, skin allograft
rejection, skin changes syndrome, small bowel transplant rejection, solid turhors, specific
arthythmias, spinal ataxia, spinocerebellar degenerations, streptococcal myositis
structural lesions of the cerebelhum, Subacute sclerosing panencephalitis, Syncope,

10 syphilis of the cardiovascular system, systemic anaphylaxis, systeptic inflammatory
response syndrome, systemic onset juvenile theumatoid arthritig, T-cell or FAB ALL,
Telangiectasia, thromboangitis obliterans, thrombocytopenig] toxicity, transplants,
trauma/hemorthage, type III hypersensitivity reactions, type IV hyp ersensitivity, unstable
angina, uremia, urosepsis, urticaria, valvular heart disgases, varicose veins, vasculitis,

15 venous diseases, venous thrombosis, ventricular fi illation, viral and fungal infections,
viral encephalitis/aseptic meningitis, viral-associated hemaphagocytic syndrome,
Wemicke- Korsakoff syndrome, Wilson's diséase, xenograft rejection of any organ or
tissue, acute'coronary syndromes, acute idiopathic polyneuritis, acute inflammatory
demyelinating polyradiculoneuropathy,/acute ischémia, adult S6l1°s disease, alopecia

20 areata, anaphylaxis, anti-phospholipid antibody syndrome, aplastic anemia,

 arteriosclerosis, atopic eczema, atOpic dermatitis, autoimmune dermatitls, autoimmune
disorder associated with strepi6coccus infection, autoimmune enteropathy, autoimmune
hearing loss, autoimmune Iymphoproliferative syndrome (ALPS), autoimmune
myocarditis, autoimmt prematuré ovarian failure, blepharitis, bronchiectasis, bullous

25 pemphigoid, cardiovgécular disease, catastrophic antiphospholipid syndrome, celiac

disease, cervical spondylosis, ¢hronic ischemia, cicatricial pemphigoid, clinically isolated

dermatordyositis, diabetic retinopathy, diabetes mellitus, disk herniation, disk prolapse,
30  drug duced immune hemolytic anemia, endocarditis, endometriosis, endophthakmitis,
" epigcleritis, erythema multiforme, erythema multiforme major, gestational pemphigoid,
villain-Barré syndrome (GBS), hay fever, Hughes syndrome, idiopathic Parkinson’s
disease, idiopathic interstitial pneumonia, 1gE-mediated allergy, immune hemolytic
anemia, inclusion body myositis, infectious ocular inflammatory disease, inflammatory
demyelinating discase, inflammatory heart disease, inflammatory kidney disease,

IPF/UIP, iritis, keratitis, keratojunctivitis sicca, Kussmaul disease or Kussmaul-Meier
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133.

134,

degeneration, microscopic polyangiitis, morbus bechterev, motor neuron disorders,

disease, Landry's paralysis, Langerhan's cell histiocytosis, livedo reticularis, macular

mucous membrane pemphigoid, multiple organ failure, myasthenia gravis,
myelodysplastic syndrome, myocarditis, nerve root disorders, neuropathy, non-A nofi-B
hepatitis, optic neurits, osteolysis, ovarlan cancer, pauciarticular JRA, peripherajartery

occhusive disease (PAOD), peripheral vascular disease (PVD), peripheral attepy, disease

polymyositis, polymyalgia theumatica (PMR), post-pump syndrome primary
Parkinsonism, prostate and rectal cancer and hematopoietic maligpéncies (leukemia and
lymphoma), prostatitis, pure red cell aplasia, primary adrenal inSufficiency, recurrent
neuromyelitis optica, restenosis, theumatic heart disease, sapho (synovitis, acne,
pustulosis, hyperostosis, and osteitis), scleroderma, secondary amyloidosis, shock lung,
scleritis, sciatica, secondary adrenal insufficiency, siligbne associated connective tissue
disease, sneddon-wilkinson dermatosis, spondyliti losans, Stevens-Johnson
syndrome (SIS), systemic inflammatory responsé syndrome, temporal arteritis,
toxoplasmic retinitis, toxic epidermal necrolygis, transverse myelitis, TRAPS (tumor

necrosis factor receptor, type I allergic regction, type II diabetes, urticaria, usual

intersiitial pneumonia (UIF), vasculitis/vernal conjunctivitis, viral retinitis, Vogt-
Kovanagi-Harada syndrome (VKH gyndrome}, wet macular degeneration, wound healing,
yersinia and salmonella associated arthropathy.

A method of treating a patiént suffering from a disorder in which IL-17 is detrimental
comprising the step of administering the binding protein of any one of claims 70-97
before, concurrent, of after the administration of 2 second agent, wherein the second agent
is selected from thé group consisting of an antibody, or fragment thereof, capable of
binding humnan

human TINE

[-12; methotrexate; an antibody, or fragment thercof, capable of binding
corticosteroids, cyclosporin, rapamyein, FK506, and non-steroidal anti-

inflammatory agents.

inding protein comprising a polypeptide chain, wherein said polypeptide chain
omprises VD1-(X1n-VD2-C-(X2)n, wherein;

D1 is a first heavy chain variable domain;

VD2 is a second heavy chain variable domain;

C is a heavy chain constant domain;

X1 is a linker with the proviso that it is not CHI;
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135.

136.

XZisanFe region; and
nis Qorl; :
wherein the binding protein is capable of binding human IL-17 and TNF-o;
wherein VD1 comprises an amino acid sequence of a variable heavy region {VH)
of an anti-TNF-0. antibody wherein said aminq acid sequence is any of SEQ 1D yOs:563
573, 578, 593, 628, 638, 648, 658, 668, 678, .688, ‘698, 708, 718, 728, 738, 74§, 758, 763,
773, 783, 793, 803, 813, 823, 833, 843, 853, 863, 873, and 883; and
wherein VD2 comprises the amino acid sequence of a VH regiof of anti-IL-17
antibody wherein said amind acid sequence is any of SEQ ID NOs:5¢5, 575, 580, 595,
630, 640, 650, 660, 670, 680, 650, 700, 710, 720, 730, 740, 750, 760, 763, 775, 795, 805,
815, 825, 835, 845, 855, 865, 875, and 885.

The binding protein according to claim 134, wherein VDY and VD2 comprise an amino
acid sequence of any of SEQ ID NOs: 562, 572, 577, 592, 627, 637, 647, 657, 667, 677,
687, 697, 707, 717,727, 737, 747, 757, 762, 772, 782, 792, 802, 812, 822, 832, 842, 852,
862, 872, and 882.

A binding protein comprising a polypeptide chain, wherein said polypeptide chain

C is a light chin constant domain;

X1 is a lipKer with the proviso that it is not CH1;

wherein the binding protein is capable of binding human IL-17 and TNF-0;;

whereth VD1 comprises an amino acid sequence of a variable light region (VL)
of an anti-FNF-¢ antibody wherein said amino acid sequence is any of SEQ 1D NOs:568,
583, 588, 598, 603,608, 613, 618, 623, 633, 643, 653, 663, 673, 683, 693,703, 713, 723,
733,/743, 753, 768, 778, 788, 798, 808, 818, 828, 848, 858, 868, and §78; and

wherein VD2 comprises an amino acid sequence of a VL region of anti-1L-17
antibody wherein said amino acid sequence is any of SEQ ID NOs:570, 585, 590, 600,
605, 610, 615, 620, 625, 635, 645, 655, 663, 675, 685, 695, 705, 715, 725, 735, 745, 755,
770, 780, 790, 800, 810, 820, 830, 850, 860, 870, and 830.




WO 2010/202251 _ PCT/US2010/026424

137.  The binding protein according to claim 136, wherein the VD1 and VD2 light chain
variable domains comprise an amino acid sequence of any of SEQ ID NOs:567, 582, 587,
597, 602, 607, 612, 617, 622, 632, 642, 652, 662, 672, 682, 692, 702, 712, 722,732, 7
752,767, 777, 787, 797, 807, 817, 827, 847, 857, 867, and 877.

138.  The binding protein according to claim 134 or 136, wherein n is 0.

139. A binding protein comprising first and second polypeptide chains, whergin said first
polypeptide chain comprises a first VD1 —(Xl)n—VDZ—C—(XZ)n, wherei
10 VD1 is a first heavy chain variable domain;
VD2 is a second heavy chain variable domain;
C is a heavy chain constant domain;
X1 is a linker with the proviso that it is ngt CHI; and
X2 is an Fe region; and
15 wherein said second polypeptide chain comprises a second VD I1-(X1)n-VD2-C-
(X2)n, wherein
VD1 is a first Heht chain varjdble domain;
VD2 is a second light chajf variable domain;
C is a light chain constant domain;
20 o X1 is a linker with the proviso that it is not CHI;
X2 does not comyprise an Fc region; and
nis 0 orl;
wherein the binding protein is capable of binding buran IL-17 and TNF-0;
wherein said VI¥1 and VD2 heavy chain variable domains comprise an amino
25 acid .scquence of anybf SEQ ID NOs: 562, 572, 577, 592, 627, 637, 647, 657, 667, 677,
687, 697,707, 717,727, 737, 747,757, 762, 772, 782, 792, 802, 812, 822, 832, 842, B52,
862, 872, and %82; and
whefein said VD1 and VD2 light chain variable domains comprise an amino acid
sequence/selected from the group consisting of SEQ ID NOs:567, 582, 587, 597, 602,
30 607, 642, 617, 622, 632, 642, 652, 662, 672, 682, 692, 702, 712, 722, 732, 742, 752, 767,
777,787, 797, 807, 817, 827, 847, 857, 867, and 877.

The binding protein according to claim 134, 136, or 139, wherein X1 or X2 is an amino

acid sequence selected from the group consisting of SEQ 1D NOs:888-918.
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141,

142.

143,

144,

145.

146.

147.

148.

149,

The binding protein according to claim 139, wherein the binding protein comprises two

* first polypeptide chains and two second polypeptide chains.

The binding protein according to claim 134, 136, or 139, wherein the Fe region 1s sélected

from the group consisting of native sequence Fc region and a variant sequence E¢ region,

+ The binding protein according to claim 142, wherein the Fe region is selected from the

group consisting of an Fc region from an IgGl, 1gG2, 1gG3, 1gG4, IgA /IgM, IgE, and
fgh,

The binding protein according to claim 134, 136, or 139, whergfin said VD1 of the first
polypeptide chain and said VI21 of the second polypeptide ohain are obtained from the

same first and second parent antibody, respectively, or apfigen binding portion thereof.

The binding protein according to any one of claimg’134-144, wherein said api-TNF-¢.
antibody binds TNF-o with a potency different from the potency with which said anti-TL-
17 antibody binds human IL-17.

The binding protein according to any ofie of claims 134-144, wherein said anti-TNF-g,
antibody binds TNF-¢, with an affi; ity different from the affinity with which said anti-1L-
17 antibody binds human IL-17,

The binding protein accorgding to any one of claims 134-144, wherein said anti-TNF-o,
antibody and said anti-IL-17 antibody are selected from the group consisting of a human

antibody, a2 CDR grafted antibody, and a humanized antibody.

The binding protein according to claim 134, 136, or 139, wherein said binding protein
possesses afleast one desired property exhibited by said anti-TNF-q antibody or said
anti-IL- 17 antibody.

The binding protein according to claim 148, wherein said desired property is selected

om one or more antibody parameters.

The binding protein according to claim 149, wherein said antibody parameters are
selected from the group consisting of antigen specificity, affinity to antigen, potency,

biological function, epitope recognition, stability, solubility, production efficiency,

A
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151.

152.

153,

immunogenicity, pharmacokinetics, bioavailability, tissue cross reactivity, and.

orthologous antigen binding.

A binding protein capable of binding two antigens comprising four polypeptide ch
wherein two polypeptide chains comprise VD1-(X1)n-VD2-C-(X2)n, wherein
VD1 is a first heavy chain variable domain;
VD2 is a second heavy chain variable domain;
C is a heavy chain constant domain;
X1 is a linker with the proviso that it is not CH1; a
X2 is an Fc region; and ' _ _
- wherein two polypeptide chains comprise VD1-(X1)n/VD2-C-(X2)n, wherein
VD1 is a first light chain variable domain;
V132 is a second light chain variable domain;
C is a light chain constant domain;
X1 is a linker with the proviso that'it is not CHI;
X2 does not comprise an Feregion; and
nisforl;
wherein the VDI and VD2 hsar chain variable domains comprise an amino acid
sequence of any of SEQ ID NOs: 562,572, 577, 592, 627, 637, 647, 657, 667, 677, 687,
697,707, 717, 727, 737, 747, 757, 762, 772, 782, 792, 802, 812, 822, 832, 842, 852, 362,
872, and 882; and
wherein the VD1 and/VD?2 lLight chain variable domains comprise an amine acid
sequence selected from the/group consisting of SEQ ID NQOs:567, 582, 587, 597, 602,
607, 612, 617, 622, 6394 642, 652, 662, 672, 682, 692, 702, 712,722, 732, 742, 752, 767,
777,787,797, 807, §17, 827, 847, 857, 867, and 877.

The binding protein according to claim 134, 136, 139, or 151, wherein said binding

The binding protein according to claim 134, 136, 139, or 151, wherein said binding
proiein has an off rate constant (Koff) to said one or more targets selected from the group
consisting of: at most about 107s™; at most about 10™*s™; at most about 107°s'; and at

most about 10", as measured by surface plasnion resonance.

|38
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154,

135.

156.

157,

158.

159.

160.

161

The binding protein according to claim 134, 136, 139, or 151, wherein said binding
protein has a dissociation constant (Kp) to said one or more targets selected from the
group consisting of: at most about 107 M; at most about 10" M; at most about 107

most about 107° M: at most about 10! M at most about 1072 M; and at most 1¢7* M.

A binding protein conjugate comprising a binding protein according to any/one of claims
134, 136, 139, or 151, said binding protein conjugate further comprisingan agent selected
from the group consisting of; an immunoadhesion molecule, an imaging agent, a

therapeutic agent, and a cytotoxic agent.

The binding protein conjugate according to claim 155, wheyéin said agent is an imaging
agent selected from the group consisting of: a radiolabel,/an enzyme, a fluorescent label, a

luminescent label, a bioluminescent label, a magnetic fabel, and biotin.

The binding protein conjugate according to claiph 156, wherein said imaging agent isa
radiolabel selected from the group consisting/of: *H, *C S, *y, ®Tec, "'In, ™1, P'1, |

77 166
T, ¥Ho, and P Sm.

The binding protein conjugate accoytling to claim 156, wherein said agent is a therapeutic
or cytotoxic agent selected from the group consisting of: an anti-metabolite, an alkylating
agent, an antibiotic, a growth factor, a cytokine, an anti-angiogenic agent, an anti-mitotic

agent, an anthracycline, toxin, and an apoptotic agent.

The binding protein According to claim 134, 136, 139, or 151, wherein said binding

protein is a crystaltized binding protein.

The binding'protein according to claim 159, wherein said crystal is a carrier-free

pharmacgutical controlled release crystal.

Thé binding protein according to claim 159, wherein said binding protein has a greater

alf life in vivo than the soluble counterpart of said binding protein.

The binding protein according to claim 159, wherein said binding protein retains

biological activity.

[o+)
[
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163,
164,
5
165.
10 166.
167.
168.
15
) 169.
170,
20
171,
172.
25
173,
174.
30 175.
176.
1
35

An isolated nucleic acid encoding a binding protein amino acid sequence according to

any one of claims 134, 136, 139, or 151,
A vector comprising an isolated nucleic acid acc.(')rding to claim 143,

The vector according to claim 164, whefcin said vector is selected from the
consisting of pcDNA, pTT, pTT3, pEFBOS, pBV, pJV, pcDNA3.1 TOPY, pEF6 TOPO,
and pBJ. |
A host cell comprising a vector according to .ciaim 164.
The host cell according to claim 166, wherein said host cellis a prokaryotic cell. .
The host cell according to-claim 167, wherein said host cell is E. coli.

The hoét cell according to claim 166, wherein

id host cell is a eukaryotic cell.

The host cell according to claim 166, wherein said eukaryotic cell is sclected from the

group consisting of protist cell, animalcell, plant cell, and fuﬁgal cell.

The host cell according to claim/1 69, wherein said eukaryotic cell is an animal cell

selected from the group consigting of @ mammalian cell, an avian cell, and an insect cell.
The bost cell accordingto claim 171, wherein said host cell is AICHO cell~

The host cell accptding to claim 171, wherein said host cell is COS.

The host cell according to claim 166, wherein said host cell is a yeast cell.

st cell according to claim 174, wherem said .ycasf céil i8 Saccharomyces.cerevz‘siae.
he host cell according to claim 171, wherein said host cell is an insect S£9 cell.

A method of producing a binding protein, cémprising cu}tﬁﬁng a host cell described in

any one of claims 166-176 in culture medium under conditions sufficient to pfoduce the

binding protein.

JL4
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178.

179.

180.

181

182.

183.

185.

The method according to claim 177, wherein 50%-75% of the binding protein produced ;

2 dual specific tetravalent binding protein.

The method according to claim 177, wherein 75%-90% of the binding protein ploduced is

a dual specific tetravalent binding protein.

The method according.to claim 177, wherein 90%-95% of the binding protein produced is
a dual specific tetravalent binding protein. |

A protein produced according to the method of claim 177.

A pharmaceutical composition comprising the binding pfotein of any one of claims 134-

162 and 181, and a pharmaceutically acceptable carrjér.

The pharmaceutical composition of claim 182 firther comprising at least one additional

therapeutic agent,

The pharmaceutical composition of cldim 183, wherein said additional therapeutic agent
is selected from the group consisting of: therapeutic agent, imaging agent, cytotoxic
agent, angiogenesis inhibitors; kinase inhibitors; co-stimulation molecule blockers;
adhesion molecule blockers; dnti-cytokine antibody or functional fragment thereof;
methotrexate; cyclosporiny rapamycin; FK506; detectable Iabel'or reporter; a TNF
antagonist; an antirheupdatic; a muscle relaxant, a narcotic, a non-steroid anti-
inflammatory drug ({SAID), an analgesic, an anesthetic, a sedative, a Jocal anesthetic, a
neuromuscular blgcker, an antimicrobial, an antipsoriatic, a corticosteroid, an anabolic

steroid, an opoietin, an Immunization, an immunoglobulin, an immunosuppressive,

" a growth hofmone, a horimdne replacement drug, a radiopharmaceutical, an

antideprgssant, an antipsychotic, a stimulant, an asthma medication, a beta agonist, an

inbalg@ steroid, an epinephrine or analog, a cytokine, and a cytokine antagonist.

A method for treating. a subject for a disease or a disorder by administering to the subject

the binding protein of any one of claims 134-162 and 181 such that treatment is achieved.

The method of claim 183, wherein said disorder is seleéted from the group comprising

rheumatoid arthritis, osteoarthritis, juvenile chronic arthritis, septic arthritis, Lyme

L3
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arthritis, psoriatic arthritis, reactive arthritis, spondyloarthropathy, systemic lupus
erythematosus, Crohn's disease, ulcerative colitis, inflammatory bowel disease, insulin
dépendent diabetes mellitus, thyroiditis, asthma, allergic diseases, psoriasis, dermatiti
scleroderma, graft versus host discase, organ transplant rejection, acute or chronic /-
immune disease associated with organ transplantation, sarcoidosis, atherosclerogis,
disseminated intravascular coagulation, Kawasaki's disease, Grave's disease, dephrotic
syndrome, chronic fatigue syndrome, Wegener's granulomatosis, Henoch;,
purpurea, microscopic vasculitis of the kidneys, chronic active hepatitis! uveitis, septic
shock, toxic shock syndrome, sepsis syndrome, cachexia, infectious diseases, parasitié
.diseascs_, acquired immunodeficiency syndrome, acute transverse/fyelitis, Huntington's
chorea, Parkinson's disease, Alzheimer's disease, stroke, primgzy biliary cirrhosis,
hemolytic anemia, malignancies, heart failure, myocardial irffarction, Addison's disease,
sporadic, polyglandular deficiency type I and polyglandylar deficiency type IT, Schmidt's
syndrome, adult (acute) respiratory distress syndromey alopecia, alopecia areata,
seronegative arthropathy, arthropathy, Reiter's disgdse, psoriatic arthropathy, ulcerative
colitic arthropathy, enteropathic synovitis, chlaptydia, yersinia and salmonella associated
arthropathy, spondyloarthropathy, atheromatdus disease/arteriosclerosis, atopic allergy,
autcinumune bullous disease, pemphigus yhlgaris, pemphigus foliaceus, pemphigoid,
iinear IgA disease, autoimmune haemofytic anaemia, Coombs pasitive haemolytic
anaciia, acquired pernicious anaenyia, juvenile pernicious anaemia, myalgic' -
encephalitis/Royal Free Disease,/Chronic mucocutaneous candidiasis, giant cell arteritis,

primary sclerosing hepatitis, togenic autoimmune hepatitis, Acquired

_ Immunodeficiency Diseasg’Syndrome, Acquired Immunodeficiency Related Diseases,

Henatitis B. Hepatitis C/ common varied immunodeficiency (conmmon variable
P » LICT Y

isease, ankylosing spondylitis associated lung discase, vasculitic diffuse lung disease,
haemosiderosis associated lung disease, drug-induced interstitial lung disease, fibrosis,
radiation fibrosis, bronchiolitis obliterans, chronic eosinophilic pneumonia, lymphocytic
infiltrative lung discase, postinfectious interstitial lung discase, gouty arthritis,

autoimmune hepatitis, type-1 autoimmune hepatitis (classical autoimmune or lupoid
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hepatitis), type-2 autoimmune hepatitis (anti-LKM antibody hepatitis), autoimmune
mediated hypoglycaermia, type B insulin resistance with acanthosis nigricans,
hypoparathyroidism, acute immune disease associated with organ transplantation, chrghic
immune discase associated with organ transplantation, osteoarthrosis, primary scleybsing
cholangitis, psortasis type 1, psoriasis type 2, idiopathic leucopacnia, autoimmuge
ﬁeutropaenia, renal disease NOS, glomerulonephritides, microscopic vasculiti§ of the
kidneys, Lyme disease, discoid lupus erythematosus, male infertility idiopdthic or NOS,
'sperm autoimmunity, multiple sclerosis (all subtypes), sympathetic ophthalmia,
pulmonary hypertension secondary to connective tissue disease, Gopdpasture's syndrome,
pulmonary manifestation of polyarteritis nodosa, acute rheumaticAever, rheumatoid
spondytlitis, Still's disease, systemic sclerosis, Sjdrgren's syndy mé, Takayasu's- -
disease/arteritis, autoimmune thrombocytopaenia, idiopathi¢ thrombocytopaenia,
autoimmune thyroid disease, hyperthyroidism, goitrous ghtoimmune hypothyroidism
(Hashimoto's disease), atrophic autoimmune hypothypbidism, primary myxoedema,
phacogenic uveitis, primary vasculitis, vitiligo acuge liver disease, chronic liver discases,
alcoholic cirrhosis, alcohol-induced liver injury,/choleosatatis, idiosyncratic liver disease,
Drug-Induced hepatitis, Non-alcoholic Steatphepatitis, allergy and asthma, group B
streptococci (GBS} infection, mental disorders {(e.g., depression and schizophrenia), Th2
Type and Thi Type mediated diseases,/acute and chronic pain (different forms of pain),
and cancers§ such ag lung,'breast, stomach, bladder, colon, pancreas, ovarian, prostate and
rectal cancer and hematopoietic malignancies (leukemia and lymphoma)
Abetalipoproteinemia, Acrocyanosis, acute and chronic parasitic or infectious processes,
acute leukemia, acute lymphoblastic leukemia (ALL), acute myeloid leukemia (AML),
acui¢ or chronic bacterig] infection, acute pancreatitis, acuie renal failure,
adenocarcinomas, acyial ectopic beats, AIDS dementia complex, alcohol-induced
hepatitis, allergic gonjunctivitis, allergic contact dermatitis, allergic rhinitis, allograft
rejection, alphgll- antitrypsin deficiency, amyotrophic lateral sclerosis, anemia, angina
pectoris, angérior hom cell degeneration, anti-CD3 therapy, antiphospholipid syndrome,
anfi-receptor hypersensitivity reactions, aortic and peripheral aneurysms, aortic
dissection, arterial hypertension, areriosclerosis, arteriovenous fistula, ataxia, atrial
fibrillation (sustained or paroxysmal), atrial flutter, atrioventricular block, B cell

phoma, bone graft rejection, bone marrow transplant (BMT) rejection, bundle branch
block, Burkiit's lymphoma, Burns, cardiac arrhythmias, cardiac stum syndrome, cardiac
tumors, cardiomyopathy, cardiopulmonary bypass inflammation response, cariilage
trangplant rejection, cerebellar cortical degenerations, cerebellar disorders, chaotic or

muttifocal atrial tachycardia, chemotherapy assoctated disorders, chronic myelocytic
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leukemia (CML), chronic alcoholism, chronic inflammatory pathologies, chronic
lymphocytic leukemia (CLL), chronic obstructive pulmonary disease (COPDY), chronic
salicylate intoxication, colorectal carcinoma, congestive heart failure, conjunctivitis,
contact dermatitis, cor pulmonale, coronary artery disease, Creutzfeldt-Jakob diseas

culture negative sepsis, cystic fibrosis, cytokine therapy associated disorders, Defentia

block CNS dopamine receptors, drug sensitivity, eczema, encephalomyelitis, endocarditis,

endocrinopathy, epiglottitis, Epstein-Barr virus infection, ¢ omelalgia, extrapyramidal

“and cerebellar disorders, familial hematophagocytic lymphehistiocytosis, fetal thymus

tmplant rejection, Friedreich's ataxia, functional peripheré! arterial disorders, fungal

sepsis, gas gangrene, gastric ulcer, glomerular nephrifis, graft rejection of any organ or
tissue, gram negative sepsis, gram positive sepsis, ulomas due to intracellular
organisms, hairy cell leukemia, Hallervorden-Spatz disease, Hashimoto's thyroiditis, hay
fever, heart transplant rejection, hemachromdtosis, hemodialysis, hemolytic vremic
éyﬁdrome/thrombolytic thrombocytopenic purpura, hemorrhage, hepatitis (A), His bundle
arrhythmias, HIV infection/HIV neurppathy, Hodgkin's disease, hyperkinetic movement
disorders, hypersensitivity reaction, hypersensitivity pneumonitis, hypertension,
hypokinetic movement disorderg, hypothalamic-pituitary-adrenal axis evaluation,

. idiopathic Addison’s disease,Adiopathic pulmonary fibrosis, antibody mediated
cytotekicity, Asthenia, infantile spinal muscular atrophy, inflammation of the aorta,
inﬂu.enza a, ionizing radiation exposure, iridocyclitis/uveitis/optic neuritis, ischemia-

reperfusion injury, i$chemic stroke, juvenile rheumatoeid arthritis, juvenile spinal muscular

atrophy, Kaposi's'sarcoma, kidney transplant rejection, legionclla, leishmaniasis, leprosy,
lesions of the £orticospinal system, lipedema, liver transplant rejection, Iymphedema,
malaria, mdlignant Lymphoma, malignant histiocytosis, malignant melanoma, meningitis,
meninggcoccemia, metabolic/idiopathic, migraine headache, mitochondrial multi-system
diso der, mixed connective tissue disease, monoclonal gammopathy, multiple myeloma,

Itiple sysiems degenerations (Mencel Dejerine- Thomas Shi-Drager and Machado-

Joseph), myasthenia gravis, mycobacterium avium intracellulare, mycobacterium ‘

tuberculosis, myelodysplastic syndrome, myocardial infarction, myocardial ischemic

disorders, nasopharyngeal carcinoma, neonatal chronic lung disease, nephritis, nephrosis,
neurodegenerative diseases, neurogenic I muscular atrophies , neutropenic fever, non-

- Hodgkins lymphoma, occlusion of the abdominal aorta and its branches, occlusive arterial
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disorders, OKT3® therapy, orchitis/epidydimitis, orchitis/vasectomy reversal procedures,

organomegaly, osteoporosis, pancreas transplant rejection, pancreatic carcinoma,

paraneoplastic syndrome/hypercalcemia of malignancy, parathyroid transplant rejectio
pelvic inflammatory discase, perennial rhinitis, pericardial disease, peripheral
atherosclerotic disease, peripheral vascular disorders, peritonitis, pernicious anejia,

preumocystis carinii pneumonia, pneumonia, POEMS syndrome (polyneuropéthy,

regular narrow QRS tachycardia, renovascular hypertension, rgperfusion injury,
restrictive cardiomyopathy, sarcomas, scleroderma, senile ¢hiorea, Senile Dementia of -
Lewy body type, seronegative arthropathies, shock, sickj¢ cell anemia, skin allograft
rejection, skin changes syndrome, small bowel transplant rejection, solid tumors, specific
arrhythmias, spinal ataxia, spinocerebellar degenerations, streptococcal myositis,
structural lesions of the cerebellum, Subacute sglerosing panencephalitis, Syncope,
syphilis of the cardiovascular system, systemic anaphylaxis, systemic inflammatory
response syndrome, systemic onset juvenile theumatoid arthritis, T-cell or FAB ALL,
Telangiectasia, thromboangitis obliterphs, thrombocyiopenia, foxicity, transplants, 7
trauma/hemorthage, type I hypersénsitivity reactions, type IV hypersensitivity, unstable
angina, uremia, urosepsis, urticapia, valvular heart diseases, varicose veins, vasculitis,
venous diseases, venous thromibosis, ventricular fibrillation, viral and fungal infections,
viral encephalitis/aseptic meningitis, viral-associated hemaphagocytic syndrome,
Wernicke- Korsakoff sytidrome, Wilson's discase, xenograft rejection of any organ or
tissue, acute coronary syndromes, acute idiopathic polyneuritis, acute inflammatory
adiculoneuropathy, acute ischemia, adult Still’s discase, alopecia
areata, anaphyléxis, anti-phospholipid antibody syndrome, aplastic anemia,
arteriosclerghis, atopic eczema, atopic dermatitis, autoimmune dermatitis, autoimmune
disorder dssociated with sireptococcus infection, aufoimmune enteropathy, autoimmune
hearing loss, autoimmune lymphoproliferative syndrome (ALPS), autoimmune
myocarditis, autoimmumne premature ovarian failure, blepharitis, bronchiectasis, bullous
emphigoid, cardiovascular disease, catastrophic antiphospholipid syndrome, celiac
disease, cervical spondylosis, chronic ischemia, cicatricial pemphigoid, clinically isolated
syndrome {cis) with risk for multiple sclerosis, conjunctivitis, childhood onset psychiatric
disorder, chronic obstructive pulmonary discase {COPD), dacryocystitis,

dermatomyositis, diabetic retinopathy, diabetes mellitus, disk herniation, disk prolapse,
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187.

drug induced immune hemolytic anemia, endocarditis, endometriosis, endophthalmitis,

episcleritis, erythema multiforme, erythema muttiforme major, gestational pemphigoid,

- Guillain-Barré syndrome (GBS), hay fever, Hughes syndrome, idiopathic Parkinson’

disease, idiopathic interstitial pneumonia, IgE-mediated allergy,' immune hemolytig
anemia, inclusion body myositis, infectious ocular inflammatory discase, inflanymatory
demyelinating disease, inflammatory heart disease, inflammatory kidney disgése,
IPF/UIP, iritis, keratitis, keratojunctivitis sicca, Kussmaul disease or Kusgmaul-Meier
disease, Landry's paralysis, Langerhan's cell histiocytosts, livedo reticylaris, macular
degeneration, micrascopic polyangiitis, morbus bechterev, motor netron disorders,
mucous membrane pemphigoid, multiple organ failure, myasthenfa gravis,
myelodysplastic syndrome, myocarditis, nerve root disorders, Aeuropathy, non-A non-B
hepatitis, optic neuritis, psteolysis, ovarian cancer, pauciarticular JRA, peripheral artery
occlusive disease (PAOD), peripheral vascular disease (PV1D), peripheral artery, disease
(PAD), phiebitis, polyarteritis nodosa (or periarteritis/nodosa), polychondritis,
polymyalgia rheumatica, poliosis, polyarticular JRA, polyendocrine deficiency syndrome,
polymyositis, polymyalgia rheumatica (PMR), gost-pump syndrome, primary
Parkinsonism, prostate and rectal cancer an A ematopoictic malignancies (leukemia and
lymphoma), prostatitis, pure red cell aplagia, primary adrenal insufficiency, recurrent
neuromyelitis optica, restenosis, rhew watic heart discase, sapho (synovitis, acne,
pustulosis, hyperostosis, and osteitjf), scleroderma, secondary amyloidosis, shock lung,
scleritis, sciatica, secondary adrghal insufficiency, silicone assoctated connective tissue
disease, sneddon-wilkinson Jérmatosis, spondylitis ankylosans, Stevens-Johnson
syndrome (SIS), systemic inflammatory response syndrome, temporal arteritis,
toxoplasmic retinitis, toxic epidermal necrolysis, transverse myelitis, TRAPS (tmor
necrosis factor receptor, type 1 allergic reaction, type [T diabetes, urticaria, usﬁal
interstitial pneumdnia (UIP), vasculitis, vernal conjunctivitis, viral retinitis, Vogt-
Koyanagi-Hardda syndrome (VEH syndrome), wet macular degeneration, wound healing,

yersinia and salmonella associated arthropathy.

The method according to claim 186, wherein said administering to the subject is by at-
legbt one mode selected from parenteral, subcutaneous, intramuscular, intravenous, intra-
articular, intrabronchial, intraabdominal, intracapsular, intracartilaginous, intracavitary,
intracelial, intracerebellar, intracerebroventricular, intracolic, intracervical, intragastric,
intrahepatic, intramyocardial, intraosteal, intrapelvic, intrapericardiac, intraperitoneal,

mtrapleural, intraprostatic, intrapulmonary, intrarectal, intrarenal, infraretinal, intraspinal,
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188.

infrasynovial, intrathoracic, intrauterine, intravesical, bolus, vaginal, rectal, buccal,

sublingual, intranasal, and transdermal.

A method for generating a DVD-Ig binding protein capable of binding two antige
comprising the steps of N

a) obtaining a first parent antibody or antigen binding pottion thereof, capable of
binding TNF-0;; '

b) obtaining a second parent amntibody or antigen binding portjon thereof,

‘capable of binding human IL-17;

¢) constructing first and third polypeptide chains compriging VD1(X1)n-VD2-
C-(X2)n, wherein
VD1 is a first heavy chain variable domain,Obtained from said first parent
antibody or antigen binding portion theréof;
VDlisa sécond heavy chain variablg’domain obtained from said second
parent antibody or antigen bindingportion thereof;
C is a heavy chain constant dopdain;
X1 is a linker with the provigo that it is not CHI;
X2 is an Fe region; and
nisdorl;and
d) constructing second and/fourth polypeptide chains comprising VD I1-(X1)n-
VD2-C~-(X2)n, wherein _
VD1 is a first'light chain variable domain obtained from said first parcnt
antibody of antigen binding portion thereof;
VD2 iya second light chain variable domain obtained from said second
parent antibody or antigen bindiné thereof;
is & light chain constant domain;
X1 is a linker with the proviso that it is not CHI;
X2 does not comprise an Fe region; and
nis 0 orl;and
e) expressing said first, second, third and fourth polypeptide chains;
é that a DVD-Ig binding protein capable of binding TNF-¢t and human 1L-17 is
generated, wherein the binding protein is capable of binding TNF-of and human IL-17;
wherein VD1 and VD2 heavy chain variable domains comprise an amino acid
sequence selected from the group consisting of SEQ ID NOs: of SEQ ID NOs: 562, 572,
577,592, 627, 637, 647, 657, 667, 677, 687, 697, 707, 717, 727, 737, 747, 757, 162, 772,
782, 792, 802, 812, 822, 832, 842, 852, 862, 872, and 882; and '

L
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189.

190.

191,

192,

193,

194,

195,

wherein the VD1 and VD2 light chain variable domains comprise an amino acid

sequence selected from the group consisting of SEQ 1D NOs:567, 582, 5'87, 597, 602,

607, 612, 617, 622, 632, 642, 652, 662, 672, 682, 692, 702, 712, 722, 732, 742, 752, 7,

777,787, 797, 807, 817, 827, 847, 857, 867, and 877.

The method of claim 188, wherein said first parent antibody or antigen bindipg portion
thereof, and said second parent antibody or antigen binding portion thereof, are selected
from the group consisting of a human antibody, a CDR grafted antibody, and a

humanized antibody.

The method of claim 188, wherein said first parent antibody opantigen binding portion
thereof, and said second parent antibody or antigen bindingfortion thereof, are selected
from the group consisting of a Fab fragment, a F(ab")) frdgment, a bivalent fragment.
comprising two FaB fragments linked by a disulfide bfidge at the hinge region; a Fd
fragment consisting of the VH and CH1 domains; & Fv fragment consisting of the VL. and
VH domains of a single arm of an antibody, a gAb fragment, an isolated complementarity

determining region (CDR), a single chain apfibody, and diabodies.

The method of claim 188, wherein said first parent antibody or antigen binding portion

thereof possesses at least one desirgd property exhibited by the DVD-Ig binding protein.

The method of claim 188, whérein said second parent antibody or antigen binding portion

thereof possesses at least ofie desired property exhibited by the DVD-Ig binding protein.

The method of clainy’] 88, wherein the Fc region is selected from the group consisting of a

native sequence B¢ region and a variant sequence Fe region.

The method'of claim 193, wherein the Fe region is selected from the group consisting of
an Fe region from an IgGl, IgG2, 1gG3, IgG4, IgA, IgM, IgE, and IgD.

The method of claim 191, wherein said desired property is selected from one or more

ntibody parameters.

The method of claim 192, wherein said desired property is selected from one or more

antibody parameters.

L
(¥
b



10

20

25

WO 2010/102251 _ ' PCT/US2016/026424

197.

198.

199,

200.

201.

The method of claim 195, wherein said antibody parameters are selected from the group
consisting of antigen specificity, affinity to antigen, potency, biological function, epitope
recognition, stability, soiubiiify, pfd duction efficiency, immunogenicity,
pharmacokinetics, bioavailability, tissue cross reactivity, and orthologous antigen

binding.

The method of claim 196, wherein said antibody parameters are selected from the group

binding.

The method of claim 188, wherein said first parent antibody or antigen binding portion

" thereof, binds said first antigen with a different affinity/than the affinity with which said

second parent antibody or antigen binding portion tereof, binds said second antigen.

The method of claim 188, wherein said first pérent antibody or antigen binding portion
thereof, binds said first antigen with a di fent potency than the potency with which said

second parent antibody or antigen bindifig portion thereof, binds said second antigen,
\ Y 5 »

A method for generating a DVD,Ig binding protein capable of binding TNF-¢f and human
TL-17 with desired properties omprising the steps of

a) obtaining a firsy’parent antibody or antigen binding portion thereof, capable of
binding TNF-a and posgéssing at least one desired property exhibited by the Dual

Variable Domain hnrhunoglobulin;

Dual Variaple Domain Immunoglobuling
constructing first and third polypeptide chains comprising VD1-(X1)n-VD2-
n, wherein;
VD1 is a first heavy chain variable domain obtained from said first parent
antibody or antigen binding portion thereof;
VD2 is a second heavy chain variable domain obtained from said second
'parent antibody or antigen binding portion theteod;
C is a heavy chain constant domain;

X1 is a linker with the proviso that it is not CHI;
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X2 is an Fc region; and
nisforl;
d) constructing second and fourth polypeptide chains comprising VD1-(XDn,
VD2-C-(X2)n, wherein;
VDI is 2 first light chain variable domain obtained from said firgf parent
anttbody or antigen binding portion thereof:
VD2 is a second light chain variable domain obtained fromysaid second
parent antibody or antigen binding portion thercof;
C is a light chain constant domain;
X1 is a linker with the proviso that it is not CHI;
X2 does not comprise an Fe region; and
nig forl;
e) expressing said first, second, third, and fourth/polypeptide chains;
| such that a DVD-Ig binding capable of binding said TNF-0. and human IL-17 with
desired properties is generated,
wherein VD1 and VD2 heavy chain variéble domains comprise an amino acid
sequence selected from the group consisting gf SEQ 1D NOs: of SEQ ID NOs: 562, 572,
577, 592, 627, 637, 647, 657, 667, 677, 697, 697, 707, 717, 727, 737, 747, 757, 762, 772,
782,792,802, 812, 822, 832, 842, 852,/862, 872, and 882; and
‘ wherein the VD1 and VD2 Jght chain variable domains comprise an amino acid
sequence selected from the group/consisting of SEQ 1D NOs:567, 582, 587, 5397, 602,
607, 612, 617, 622, 632, 642, 652, 662, 672, 682, 692, 702, 712, 722, 732, 742, 752, 767
777,787,797, 807, 817, 827, 847, 857, 867, and 877.
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What is claimed is:

1. A binding protein comprising first and second polypeptide chains, wherein the first

polypeptide chain comprises a first VD1-(X1n-VD2-C-(X2)n, wherein

VD1 is & first heavy chain variable domain;

VD2 is a second heavy chain variable domain;

C is a heavy chain constant domain;

X1 is a linker with the proviso that it is not CH};

X2 is an Fc region;

nisOor I; and
wherein the second polypeptide chain comprises a second VD1-(X1n-VD2-C-(X2)n,
wherein

VD1 is a first light chain variable domain;

VD2 is a second light chain variable domain;

Cisa iighé chain constant domain;

X1l.is alinker with the proviso that it is not CHI;

X2 does not comprise an Fe region;

nisOorl;and
wherein the binding protein is capable of binding human IL-17 and TNF-q;
wherein, in the first polypeptide chain, the VD1 or VD2 heavy chain variable domain
comprises an amino acid sequence selected from the group consisting of SEQ ID NOQOs:
565, 670, 720, 740, 845, and 875 and
wherein, in the second polypeptide chain, the VD1 or VD2 light chain variable domain
comprises an amine acid sequence selected from the group consisting of SEQ ID NOs:
570, 675,725, 745, 850, and 880.

2. The binding protein of claim 1, wherein X1 in the first and second polypeptide chain

independently comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs: 887-918..

3. A binding protein comprising four polypeptide chains, wherein two first polypeptide
chains comprise VD 1-{X1)n-VD2-C-(X2)n, wherein
VD1 1s a first heavy chain vartable domain;

VD2 is a second heavy chain variable domain;
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C is a heavy chain constant domain;
X1 is a linker with the proviso that it is not CHI;
X2 is an Fe region;
- nisOori;and
wherein two second polypeptide chains comprise VD1-(X1)a-VD2-C-(X2)n,
wherein - |
VD1 is a first light chain variable domain;
VD2 is a second light chain variable domain;
C is a light chain constant domain;
X1 is a linker with the proviso that it is not CHI;
X2 does not comprise an Fe region;
nis 0 or 1; and
wherein the binding protein is capable of binding human IL-17 and TNF-o;
wherein, in the two first polypeptide chains, the VDI or VD2 heavy chain
variable domain comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs: 565, 670, 720, 740, 845, and 875 and
wherein, in the two second polypeptide chains, the VD1 or VD2 light chain
variable domain comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs: 570, 675, 725, 745, 850, and 880

A pharmaceutical composition comprising the binding protein of any one of claims 1-3

and 28 and a pharmaceutically acceptable carrier.

The binding protein of claim 1, wherein the other of the VD1 or VD2 heavy variable
region comprises an amino acid sequence of a variable heavy region {(VH) of an anti-

TNF-o antibody wherein the amino acid sequence is SEQ ID NO: 668.

The binding protein of claim I, wherein the first polypeptide chain comprises an amino
acid sequence selected from the group consisting of SEQ ID NOs: 562, 572, 667, 677,
687,697, 707, 717,727, 737, 842, 852, 862, 872, and 882,

The binding protein of claim 1, wherein the other of the VD1 or VD2 light chain variable
region comprises an amino acid sequence of a variable light region (VL) of an anti-TNF-

a antibody wherein the amino acid sequence is SEQ ID NO: 673.
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10.

11.

12,

3.

The binding protein of claim 1, wherein the second polypeptide chain comprises an
amino acid sequence selected from the group consisting of SEQ ID NOs: 367, 672, 682,
692, 702, 712, 722, 732, 742, 847, 857, 867, and 877.

The binding protein of claim 1, wherein the VD2 heavy chain variable domain comprises
the amino acid sequence of SEQ ID NO: 565, the VD2 light chain variable domain
comprises the amino acid sequence of SEQ) .ID NO: 570, the VD1 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NO: 668, and the VD 1 light chain

variable domain comprises the amino acid sequence of SEQ ID NO: 673.

The binding protein of claim 1, wherein the VD2 heavy chain variable domain comprises
the amino acid sequence of SEQ ID NO: 670, the VD2 light chain variable domain
comprises the amino acid sequence of SEQ ID NO: 675, the VD1 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NO: 668 and the VD1 light chain

variable domain comprises the anmno acid sequence of SEQ ID NO: 673,

The binding protein of claim 1, wherein the VD1 heavy chain variable domain comprises
the amino acid sequence of SEQ ID NO: 670, the VDI light chain variable domain
comprises the amino acid sequence of SEQ ID NO: 675, the VD2 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NO: 668 and the VD2 light chain

variable domain comprises the amino acid sequence of SEQ ID NO: 673.

The binding protein of claim 1, wherein the VD2 heavy chain variable domain comprises
the amino acid sequence of SEQ ID NO: 720, the VD2 light chain variable domain
comprises the amino acid sequence of SEQ ID NO: 725, the VD1 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NG: 668, and the VD1 light chain

variable domain comprises the amino acid sequence of SEQ ID NO: 673,

The binding protein of claim 1, wherein the VD2 heavy chain variable domain comprises
the amino acid sequence of SEQ ID NO: 740, the VD2 light chain variable domain
comprises the amino acid sequence of SEQ 1D NQ: 745, the VD1 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NO: 668, and the VD1 light chain

variable domain comprises the amino acid sequence of SEQ ID NO: 673.
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15.

16.

17.

I8.

19,

20.

21

The binding protein of claim 1, wherein the VD2 heavy chain variable domain comprises
the amino acid sequence of SEQ I NO: 845, the VD2 ligﬁt chain variable domain
cdmprises the amino acid sequence of SEQ ID NO: 850, the VD)1 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NO: 668, and the VD1 light chain

variable domain comprises the amino acid sequence of SEQ ID NO: 673,

The binding protein of claim 1, wherein the VD2 heavy chain variable domain comprises
the amino acid sequence of SEQ ID NO: 875, the VD2 light chain variable domain
comprises the amino acid sequence of SEQ ID NO: 880, the VD1 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NO: 668, and the VD1 Kght chain

variable domain comprises the amino acid sequence of SEQ ID NO: 673.

The binding protein of claim 3, wherein the VD1 heavy chain variable domain comprises
the amino acid sequence of SEQ ID NO: 668, and the VD1 light chain variable domain
comprises the amino acid sequence of SEQ ID NO: 673.

The binding protein of claim 16, wherein the VD2 heavy chain variable domain
comprises the amino acid sequence of SEQ ID NO: 565 and the VD2 light chain variabie

domain comprises the amino acid sequence of SEQ ID NO: 570.

The binding protein of claim 16, wherein the VD2 heavy chain variable domain
comprises the amino acid sequence of SEQ I NO: 670 and the VD2 ligh-trchain_variable

domain comprises the amino acid sequence of SEQ ID NO: 675.

The binding protein of claim 16, wherein the VD2 heavy chain variable domain
comprises the amino acid sequence of SEQ ID NO: 720 and the VD2 light chain variable

domain comprises the amino acid sequence of SEQ 1D NO: 725.

The binding protein of claim 16, wherein the VD2 heavy chain variable domain
comprises the amino acid sequence of SEQ 1D NO: 740 and the VD2 ilght chain variable

domain comprises the amino acid sequence of SEQ ID NO: 745,

The binding protein of claim 16, wherein the VD2 heavy chain variable domain
comprises the amino acid sequence of SEQ ID NO: 845 and the VD2 light chain variable

domain comprises the amino acid sequence of SEQ ID NO: §50.
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22,

23.

24,

25.

26.

27.

The binding protein of claim 16, wherein the VD2 heavy chain variable domain
comprises the amino acid sequence of SEQ ID NOs 875 and the VD2 light chain variable

domain comprises the amino acid sequence of SEQ ID NO: 880.

The binding protein of claim 3, wherein the VD32 heavy chain variable domain comprises
the amino acid sequence of SEQ ID NO: 565, the VD2 light chain variable domain
comprises the amino acid sequence of SEQ ID NQ: 570, the VD1 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NO: 668, and the VD1 light chain

variable domain comprises the amino acid sequence of SEQ ID NO: 673.

The binding protein of claim 3, wherein the VD2 heavy chain variable domain comprises
the amino acid sequence of SEQ ID NO: 670, the VD2 light chain variable domain
comprises the amino acid sequence of SEQ 1D NO: 673, the VD1 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NO: 668 and the VD1 light chain

variable domain comprises the amino acid sequence of SEQ ID NO: 673.

The binding protein of claim 3, wherein the VD1 heavy chain variable domain comprises
the amino acid sequence of SEQ IDNO: 670, the VD1 light chain variable domain
comprises the amino acid sequence of SEQ 1D NO: 673, the VD2 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NO: 668 and the VD2 light chain

variable domain comprises the amino acid sequence of SEQ ID NO: 673,

The binding protein of claim 3, wherein the VD2 heavy chain variable domain comprises
the amino acid sequence of SEQ ID NO: 720, the VD2 light chain variable domain
comprises the amino acid sequence of SEQ ID NQ: 723, the VD1 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NO: 668, and the VD1 light chain

variable domain comprises the amino acid sequence of SEQ ID NO: 673,

The binding protein of claim 3, wherein the VD2 heavy chain variable domain comprises
the amino acid sequence of SEQ ID NO: 740, the VD2 light chain variable domain
comprises the amino acid sequence of SEQ ID NO: 745, the VD1 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NO: 668, and the VI 1 light chain

variable domain comprises the amino acid sequence of SEQ ID NO: 673,

287



28,

29.

30.

The binding protein of claim 3, wherein the VD2 heavy chain variable domain comprises
the amino acid sequence of SEQ ID NO: 8§45, the VD2 light chain variable domain
comprises the amino acid sequence of SEQ ID NO: 850, the VD1 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NQ: 668, and the VD1 light chain

variable domain comprises the amino acid sequence of SEQ ID NO: 673.

The binding protein of claim 3, wherein the VD2 heavy chain variable domain comprises
the amino acid sequence of SEQ IID NO: 875, the VD2 light chain variable domain
comprises the amino acid sequence of SEQ ID NO: 880, the VD1 heavy chain variable
domain comprises the amino acid sequence of SEQ ID NO: 668, and the VD1 light chain

variable domain comprises the amino acid sequence of SEQ 1D NO: 673,

A pharmaceutical composition comprising the binding protein of claim 3 and a

pharmaceutically acceptable casrier.
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