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BISPECIFIC IMMUNOBINDERS DIRECTED AGAINST TNF AND IL-17

Cross-reference to Related Applications
This application claims priority to United States Provisional Application Serial No.

61/550,619, filed October 24, 2011, which is incorporated herein by reference in its entirety.

Background of the Invention
Field of the Invention

Multivalent and multispecific binding proteins that bind TNF and IL-17, methods of
making, and specifically to their uses in the, diagnosis, prevention and/or treatment of acute and
chronic inflammatory diseases, cancer, and other diseases are provided.

Background of the Invention

Engineered proteins, such as multispecific binding proteins capable of binding two or
more antigens are known in the art. Such multispecific binding proteins can be generated using
cell fusion, chemical conjugation, or recombinant DNA techniques.

Bispecific binding protein have been produced using quadroma technology (see
Milstein and Cuello (1983) Nature 305(5934):537-40) based on the somatic fusion of two
different hybridoma cell lines expressing murine monoclonal antibodies (mAbs) with the
desired specificities of the bispecific antibody. Because of the random pairing of two different
immunoglobulin (Ig) heavy and light chains within the resulting hybrid—hybridoma (or
quadroma) cell line, up to ten different Ig species are generated, of which only one is a
functional bispecific antibody. The presence of mis-paired by-products, and significantly
reduced production yields, means sophisticated purification procedures are required.

Bispecific binding protein can also be produced by chemical conjugation of two
different mAbs (see Staerz et al. (1985) Nature 314(6012): 628-31). This approach does not
yield homogeneous preparation. Other approaches have used chemical conjugation of two
different mAbs or smaller antibody fragments (see Brennan et al. (1985) Science 229(4708): 81-
3).

Another method used to produce bispecific binding protein is the coupling of two
parental antibodies with a hetero-bifunctional crosslinker, but the resulting bispecific antibodies
suffer from significant molecular heterogeneity because reaction of the crosslinker with the
parental antibodies is not site-directed. To obtain more homogeneous preparations of bispecific
antibodies two different Fab fragments have been chemically crosslinked at their hinge cysteine
residues in a site-directed manner (see Glennie et al. (1987) J. Immunol. 139(7): 2367-75). But
this method results in Fab’2 fragments, not full a IgG molecule.

A wide variety of other recombinant bispecific antibody formats have been developed

(see Kriangkum et al. (2001) Biomol. Engin. 18(2): 31-40). Tandem single-chain Fv molecules
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and diabodies, and various derivatives thereof, are the most widely used. Routinely,
construction of these molecules starts from two single-chain Fv (scFv) fragments that recognize
different antigens (see Economides et al. (2003) Nat. Med. 9(1): 47-52). Tandem scFv
molecules (taFv) represent a straightforward format by simply connecting the two scFv
molecules with an additional peptide linker. The two scFv fragments present in these tandem
scFv molecules form separate folding entities. Various linkers can be used to connect the two
scFv fragments and linkers with a length of up to 63 residues (see Nakanishi et al. (2001) Ann.
Rev. Immunol. 19: 423-74). Although the parental scFv fragments can normally be expressed in
soluble form in bacteria, it is, however, often observed that tandem scFv molecules form
insoluble aggregates in bacteria. Thus, refolding protocols or the use of mammalian expression
systems are routinely applied to produce soluble tandem scFv molecules. In vivo expression by
transgenic rabbits and cattle of a tandem scFv directed against CD28 and a melanoma-
associated proteoglycan was reported by Gracie et al. (1999) J. Clin. Invest. 104(10): 1393-401.
In this construct, the two scFv molecules were connected by a CH1 linker and serum
concentrations of up to 100 mg/L of the bispecific antibody were obtained. Various strategies
including variations of the domain order or using middle linkers with varying length or
flexibility were employed to allow soluble expression in bacteria. A few studies have reported
expression of soluble tandem scFv molecules in bacteria (see Leung et al. (2000) J. Immunol.
164(12): 6495-502; Ito et al. (2003) J. Immunol. 170(9): 4802-9; Karni et al. (2002) J.
Neuroimmunol. 125(1-2): 134-40) using either a very short Ala3 linker or long glycine/serine-
rich linkers. In another study, phage display of a tandem scFv repertoire containing randomized
middle linkers with a length of 3 or 6 residues was employed to enrich for those molecules that
are produced in soluble and active form in bacteria. This approach resulted in the isolation of a
tandem scFv molecule with a 6 amino acid residue linker (see Arndt and Krauss (2003) Methods
Mol. Biol. 207: 305-21). It is unclear whether this linker sequence represents a general solution
to the soluble expression of tandem scFv molecules. Nevertheless, this study demonstrated that
phage display of tandem scFv molecules in combination with directed mutagenesis is a powerful
tool to enrich for these molecules, which can be expressed in bacteria in an active form.
Bispecific diabodies (Db) utilize the diabody format for expression. Diabodies are
produced from scFv fragments by reducing the length of the linker connecting the VH and VL
domain to approximately 5 residues (see Peipp and Valerius (2002) Biochem. Soc. Trans. 30(4):
507-11). This reduction of linker size facilitates dimerization of two polypeptide chains by
crossover pairing of the VH and VL domains. Bispecific diabodies are produced by expressing
two polypeptide chains with either the structure VHA-VLB and VHB-VLA (VH-VL
configuration), or VLA-VHB and VLB-VHA (VL-VH configuration) within the same cell. A

large variety of different bispecific diabodies have been produced in the past and most of them
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can be expressed in soluble form in bacteria. However, a comparative study demonstrated that
the orientation of the variable domains can influence expression and formation of active binding
sites (see Mack et al. (1995) Proc. Natl. Acad. Sci. USA 92(15): 7021-5). Nevertheless, soluble
expression in bacteria represents an important advantage over tandem scFv molecules.
However, since two different polypeptide chains are expressed within a single cell inactive
homodimers can be produced together with active heterodimers. This necessitates the
implementation of additional purification steps in order to obtain homogenous preparations of
bispecific diabodies. One approach to force the generation of bispecific diabodies is the
production of knob-into-hole diabodies (see Holliger et al. (1993) Proc. Natl. Acad. Sci. USA
90(14): 6444-8.18). This approach was demonstrated for a bispecific diabody directed against
HER?2 and CD3. A large knob was introduced in the VH domain by exchanging Val37 with Phe
and Leu45 with Trp and a complementary hole was produced in the VL. domain by mutating
Phe98 to Met and Tyr87 to Ala, either in the anti- HER2 or the anti-CD3 variable domains. By
using this approach the production of bispecific diabodies could be increased from 72% by the
parental diabody to over 90% by the knob-into-hole diabody. Importantly, production yields
only slightly decreased as a result of these mutations. However, a reduction in antigen-binding
activity was observed for several analyzed constructs. Thus, this rather elaborate approach
requires the analysis of various constructs in order to identify those mutations that produce
heterodimeric molecule with unaltered binding activity. In addition, such approach requires
mutational modification of the immunoglobulin sequence at the constant region, thus creating
non-native and non-natural form of the antibody sequence, which may result in increased
immunogenicity, poor in vivo stability, as well as undesirable pharmacokinetics.

Single-chain diabodies (scDb) represent an alternative strategy for improving the
formation of bispecific diabody-like molecules (see Holliger and Winter (1997) Cancer
Immunol. Immunother. 45(3-4): 128-30; Wu et al. (1996) Immunotechnology 2(1): 21-36).
Bispecific single-chain diabodies are produced by connecting the two diabody-forming
polypeptide chains with an additional middle linker with a length of approximately 15 amino
acid residues. Consequently, all molecules with a molecular weight corresponding to
monomeric single-chain diabodies (50-60 kDa) are bispecific. Several studies have
demonstrated that bispecific single chain diabodies are expressed in bacteria in soluble and
active form with the majority of purified molecules present as monomers (see Holliger and
Winter (1997) Cancer Immunol. Immunother. 45(3-4): 128-30; Wu et al. (1996)
Immunotechnol. 2(1): 21-36; Pluckthun and Pack (1997) Immunotechnol. 3(2): 83-105;
Ridgway et al. (1996) Protein Engin. 9(7): 617-21). Thus, single-chain diabodies combine the
advantages of tandem scFvs (all monomers are bispecific) and diabodies (soluble expression in

bacteria).
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More recently diabodies have been fused to Fc to generate more Ig-like molecules,
named di-diabodies (see Lu et al. (2004) J. Biol. Chem. 279(4): 2856-65). In addition,
multivalent antibody construct comprising two Fab repeats in the heavy chain of an IgG and
capable of binding four antigen molecules has been described (see PCT Publication No. WO
0177342 and Miller et al. (2003) J. Immunol. 170(9): 4854-61).

TNF (also referred to as tumor necrosis factor, tumor necrosis factor-alpha, tumor
necrosis factor-o, TNF--a, and cachectin) is a cytokine involved in the regulation of immune
responses. It plays a critical role in the pathology associated with a variety of diseases involving
immune and inflammatory elements, such as autoimmune diseases, particularly those associated
with inflammation. Therefore, the binding proteins herein may be used to treat these disorders.
It is also involved in respiratory disorders; inflammatory and/or autoimmune conditions of
various organs; tumors or cancers; and various types of viral, bacterial and parasitic infections.

Interleukin-17 (IL-17) is a cytokine secreted by activated T-cells, which acts as a potent
mediator in immune responses by inducing immune signaling molecules in various tissues to
recruit monocytes and neutrophils to the site of inflammation. It acts synergistically with TNF
to carry out its functions. IL.-17 has been linked to many immune/autoimmune related diseases
including rheumatoid arthritis, asthma, lupus, allograft rejection and anti-tumor immunity.

There is a need in the art for improved multivalent binding proteins capable of binding
TNF. US Patent No. 7,612,181 provides a novel family of binding proteins capable of binding
two or more antigens with high affinity, which are called dual variable domain binding proteins

(DVD-binding protein). Novel binding proteins that bind TNF are provided.

Brief Summary of the Invention

Multivalent binding proteins capable of binding TNF and IL.17 are provided. A novel
family of binding proteins capable of binding TNF and I1.17 with high affinity are provided.

In one embodiment, binding proteins that bind TNF comprising a polypeptide chain,
wherein the polypeptide chain comprises VD1-(X1)n-VD2-C-(X2)n, wherein VD1 is a first
variable domain, VD2 is a second variable domain, C is a constant domain, X1 represents an
amino acid or polypeptide, X2 represents an Fc region and n is O or 1, are provided. In an
embodiment the VD1 and VD2 in the binding protein are heavy chain variable domains. In
another embodiment, the heavy chain variable domain is a murine heavy chain variable domain,
a human heavy chain variable domain, a CDR grafted heavy chain variable domain, or a
humanized heavy chain variable domain. In yet another, embodiment VD1 and VD2 are capable
of binding the same antigen. In another embodiment VD1 and VD2 are capable of binding
different antigens. In still another embodiment, C is a heavy chain constant domain. In an

embodiment, X1 is a linker with the proviso that X1 is not CH1. In an embodiment, X1 is a
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linker comprising the amino acid sequence AKTTPKLEEGEFSEAR (SEQ ID NO: 1);
AKTTPKLEEGEFSEARYV (SEQ ID NO: 2); AKTTPKLGG (SEQ ID NO: 3); SAKTTPKLGG
(SEQ ID NO: 4); SAKTTP (SEQ ID NO: 5); RADAAP (SEQ ID NO: 6); RADAAPTVS (SEQ
ID NO: 7); RADAAAAGGPGS (SEQ ID NO: 8); RADAAAA(G4S)4 (SEQ ID NO: 9).
SAKTTPKLEEGEFSEARYV (SEQ ID NO: 10); ADAAP (SEQ ID NO: 11); ADAAPTVSIFPP
(SEQ ID NO: 12); TVAAP (SEQ ID NO: 13); TVAAPSVFIFPP (SEQ ID NO: 14); QPKAAP
(SEQ ID NO: 15); QPKAAPSVTLFPP (SEQ ID NO: 16); AKTTPP (SEQ ID NO: 17);
AKTTPPSVTPLAP (SEQ ID NO: 18); AKTTAP (SEQ ID NO: 19); AKTTAPSVYPLAP (SEQ
ID NO: 20); ASTKGP (SEQ ID NO: 21); ASTKGPSVFPLAP (SEQ ID NO: 22),
GGGGSGGGGSGGGES (SEQ ID NO: 23); GENKVEYAPALMALS (SEQ ID NO: 24);
GPAKELTPLKEAKVS (SEQ ID NO: 25); o- GHEAAAVMQVQYPAS (SEQ ID NO: 26);
TVAAPSVFIFPPTVAAPSVFIFPP (SEQ ID NO: 27); and
ASTKGPSVFPLAPASTKGPSVFPLAP (SEQ ID NO: 28). In an embodiment, X2 is an Fc
region. In another embodiment, X2 is a variant Fc region.

In an embodiment the binding protein disclosed herein comprises a polypeptide chain
that binds TNF, wherein the polypeptide chain comprises 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, and X2 is an
Fc region.

In an embodiment, VD1 and VD2 in the binding protein are light chain variable
domains. In an embodiment, the light chain variable domain is a murine light chain variable
domain, a human light chain variable domain, a CDR grafted light chain variable domain, or a
humanized light chain variable domain. In one embodiment VD1 and VD2 are capable of
binding the same antigen. In another embodiment VD1 and VD2 are capable of binding
different antigens. In an embodiment, C is a light chain constant domain. In an embodiment, X1
is a linker with the proviso that X1 is not CL. In an embodiment, X1 comprises the amino acid
sequence AKTTPKLEEGEFSEAR (SEQ ID NO: 1); AKTTPKLEEGEFSEARYV (SEQ ID NO:
2); AKTTPKLGG (SEQ ID NO: 3); SAKTTPKLGG (SEQ ID NO: 4); SAKTTP (SEQ ID NO:
5); RADAAP (SEQ ID NO: 6); RADAAPTVS (SEQ ID NO: 7); RADAAAAGGPGS (SEQ ID
NO: 8); RADAAAA(G.S), (SEQ ID NO: 9). SAKTTPKLEEGEFSEARYV (SEQ ID NO: 10);
ADAAP (SEQ ID NO: 11); ADAAPTVSIFPP (SEQ ID NO: 12); TVAAP (SEQ ID NO: 13);
TVAAPSVFIFPP (SEQ ID NO: 14); QPKAAP (SEQ ID NO: 15); QPKAAPSVTLFPP (SEQ ID
NO: 16); AKTTPP (SEQ ID NO: 17); AKTTPPSVTPLAP (SEQ ID NO: 18); AKTTAP (SEQ
ID NO: 19); AKTTAPSVYPLAP (SEQ ID NO: 20); ASTKGP (SEQ ID NO: 21);
ASTKGPSVFPLAP (SEQ ID NO: 22), GGGGSGGGGSGGGGS (SEQ ID NO: 23);
GENKVEYAPALMALS (SEQ ID NO: 24); GPAKELTPLKEAKYVS (SEQ ID NO: 25); or
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GHEAAAVMQVQYPAS (SEQ ID NO: 26); TVAAPSVFIFPPTVAAPSVFIFPP (SEQ ID NO:
27); and ASTKGPSVFPLAPASTKGPSVFPLAP (SEQ ID NO: 28). In an embodiment, the
binding protein does not comprise X2.

In an embodiment, both the variable heavy chains and variable light chains comprise the
same linker. In another embodiment, the variable heavy chains and variable light chains
comprise different linkers. In another embodiment, both the variable heavy chains and variable
light chains comprise a short (about 6 amino acids) linker. In another embodiment, both the
variable heavy chains and variable light chains comprise a long (greater than 6 amino acids)
linker. In another embodiment, the variable heavy chain comprises a short linker and the
variable light chain comprises a long linker. In another embodiment, the variable heavy chain
comprises a long linker and the variable light chain comprises a short linker.

In an embodiment the binding protein disclosed herein comprises a polypeptide chain
that bind TNF, wherein the polypeptide chain comprises 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 CL., and X2 does not
comprise an Fc region.

In another embodiment, a binding protein that binds TNF comprising two polypeptide
chains, wherein the first polypeptide chain comprises 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 first linker, and X2 is an Fc region; and the second
polypeptide chain comprises VD1-(X1)n-VD2-C-(X2)n, wherein VDI 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 second linker, and X2 does not comprise an Fc region is provided. In some
embodiments, the first and second X1 are the same. In other embodiments, the first and second
X1 are different. In some embodiments the first X1 is not a CH1 domain. In some embodiments
the second X1 is not a CL domain.

In a particular embodiment, the Dual Variable Domain (DVD) binding protein
comprises four polypeptide chains, wherein each of the first two polypeptide chains comprises
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 first linker,
and X2 is an Fc region; and each of the second two polypeptide chain comprises 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 second linker, and X2 does not
comprise an Fc region. Such a DVD-binding protein has four antigen binding sites. In some
embodiments, the first and second X1 are the same. In other embodiments, the first and second

X1 are different. In some embodiments the first X1 is not a CH1 domain. In some embodiments
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the second X1 is not a CL. domain. In another embodiment the binding proteins disclosed herein
are capable of binding TNF. Accordingly, in some embodiments, the binding proteins comprise
at least two variable domain sequences (e.g., VD1 and VD2) capable of binding TNF, in any
orientation. In some embodiments, VD1 and VD2 are independently chosen. Therefore, in some
embodiments, VD1 and VD2 comprise the same SEQ ID NO and, in other embodiments, VD1
and VD2 comprise different SEQ ID NOS.

In an embodiment, the binding protein comprises VD1 and VD2 heavy chain variable
domains, and VD1 and VD2 light chain variable domains, wherein
(a) the VD1 or VD2 heavy chain variable domain comprises three CDRs from SEQ ID NO: 541,
551, 561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691,
701,711,721, 731, 741, 753,763, 771, 776, 781, 786, 791, 796, 801, 805, 807, 809, or any one
of 36-41, 48-72, or 88-97, the VD1 or VD2 light chain variable domain comprises three CDRs
from SEQ ID NO: 546, 556, 566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716, 726,
736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107, and the binding protein is capable of
binding TNF;
(b) the VD1 and VD2 heavy chain variable domains independently comprise three CDRs from
SEQ ID NO: 541, 551, 561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653,
661, 671, 681, 691, 701, 711, 721, 731, 741, 753,763, 771, 776, 781, 786, 791, 796, 801, 805,
807, 809, or any one of 36-41, 48-72, or 88-97, the VD1 and VD2 light chain variable domains
independently comprise three CDRs from SEQ ID NO: 546, 556, 566, 576, 586, 596, 648, 658,
666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107,
and the binding protein is capable of binding TNF; or
(¢) the VD1 heavy chain variable domain comprises three CDRs from SEQ ID NO: 541, 551,
561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701,
711,721, 731, 741, 753, 763,771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of
36-41, 48-72, or 88-97, and the VD2 heavy chain variable domain comprises three CDRs from
SEQ ID NO: 30, 32, 34, 108, 109, 110, 111, 112, 113, 114 115, 121-317, 527-534, 543, 553,
563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703,
713,723, 733,743,751, 761, 773,778, 783, 788, 793, 798, 803 or 811; the VD1 light chain
variable domain comprises three CDRs from SEQ ID NO: 546, 556, 566, 576, 586, 596, 648,
658, 6606, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-
107, and the VD2 light chain variable domain comprises three CDRs from SEQ ID NO: 31, 33,
35,116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668,
678, 688, 698, 708, 718, 728, 738, 748, 756, 766, or 812; or
(d) the VD2 heavy chain variable domain comprises three CDRs from SEQ ID NO: 541, 551,
561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701,
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711,721,731, 741,753,763, 771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of
36-41, 48-72, or 88-97, and the VD1 heavy chain variable domain comprises three CDRs from
SEQ ID NO: 30, 32, 34, 108, 109, 110, 111, 112, 113, 114, 115, 121-317, 527-534, 543, 553,
563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703,
713,723,733, 743,751,761, 773,778, 783, 788, 793, 798, 803 or §11; the VD2 light chain
variable domain comprises three CDRs from SEQ ID NO: 546, 556, 566, 576, 586, 596, 648,
658, 660, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-
107, and the VD1 light chain variable domain comprises three CDRs from SEQ ID NO: 31, 33,
35,116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668,
678, 688, 698, 708, 718, 728, 738, 748, 756, 766, or 812.

In another embodiment, the binding protein comprises a heavy chain and a light chain
sequence as shown in Table 1.

In another embodiment, a binding protein that binds TNF comprising a polypeptide
chain, wherein the polypeptide chain comprises VD1-(X1)n-VD2-C-(X2)n, wherein; VD1 is a
first heavy chain variable domain obtained from a first parent antibody or antigen binding
portion thereof; VD2 is a second heavy chain variable domain obtained from a second parent
antibody or antigen binding portion thereof, which can be the same as or different from the first
parent antibody; C is a heavy chain constant domain; (X1)n is a linker with the proviso that it is
not CH1, wherein the (X1)n is either present or absent; and (X2)n is an Fc region, wherein the
(X2)n is either present or absent is provided. In an embodiment, the Fc region is absent from the
binding protein.

In another embodiment, a binding protein that binds TNF comprising a polypeptide
chain, wherein the polypeptide chain comprises VD1-(X1)n-VD2-C-(X2)n, wherein, VD1 is a
first light chain variable domain obtained from a first parent antibody or antigen binding portion
thereof; VD2 is a second light chain variable domain obtained from a second parent antibody or
antigen binding portion thereof, which can be the same as or different from the first parent
antibody; C is a light chain constant domain; (X1)n is a linker with the proviso that it is not CL,
wherein the (X1)n is either present or absent; and (X2)n does not comprise an Fc region,
wherein the (X2)n is either present or absent is provided. In an embodiment, (X2)n is absent
from the binding protein.

In another embodiment, the binding protein that binds TNF comprises first and second
polypeptide chains, wherein the first polypeptide chain comprises a first VD1-(X1)n-VD2-C-
(X2)n, wherein VDI is a first heavy chain variable domain obtained from a first parent antibody
or antigen binding portion thereof; VD2 is a second heavy chain variable domain obtained from
a second parent antibody or antigen binding portion thereof, which can be the same as or

different from the first parent antibody; C is a heavy chain constant domain; (X1)n is a first
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linker, wherein the (X1)n is either present or absent; and (X2)n is an Fc region, wherein the
(X2)n is either present or absent; and wherein the second polypeptide chain comprises a second
VD1-(X1)n-VD2-C-(X2)n, wherein VD1 is a first light chain variable domain obtained from a
first parent antibody or antigen binding portion thereof; VD2 is a second light chain variable
domain obtained from a second parent antibody or antigen binding portion thereof, which can be
the same as or different from the first parent antibody; C is a light chain constant domain; (X1)n
is a second linker, wherein the (X1)n is either present or absent; and (X2)n does not comprise an
Fc region, wherein the (X2)n is either present or absent. In another embodiment, the binding
protein comprises two first polypeptide chains and two second polypeptide chains. In yet
another embodiment, (X2)n is absent from the second polypeptide. In some embodiments, the
first and second X1 are the same. In other embodiments, the first and second X1 are different. In
some embodiments the first X1 is not a CH1 domain. In some embodiments the second X1 is
not a CL domain. In still another embodiment, the Fc region, if present in the first polypeptide,
is a native sequence Fc region or a variant sequence Fc region. In yet another embodiment, the
Fc region is an Fc region from an IgG1, an Fc region from an IgG2, an Fc region from an IgG3,
an Fc region from an Ig(G4, an Fc region from an IgA, an Fc region from an IgM, an Fc region
from an IgE, or an Fc region from an IgD.

In another embodiment, the binding protein that binds TNF comprises four polypeptide
chains, wherein, first and third polypeptide chains comprise VD1-(X1)n-VD2-C-(X2)n,
wherein, VDI is a first heavy chain variable domain obtained from a first parent antibody or
antigen binding portion thereof; VD2 is a second heavy chain variable domain obtained from a
second parent antibody or antigen binding portion thereof, which can be the same as or different
from the first parent antibody; C is a heavy chain constant domain; (X1)n is a first linker,
wherein the (X1)n is either present or absent; and (X2)n is an Fc region, wherein the (X2)n is
either present or absent; and wherein second and fourth polypeptide chains comprise VD1-
(XD)n-VD2-C-(X2)n, wherein VD1 is a first light chain variable domain obtained from a first
parent antibody or antigen binding portion thereof; VD2 is a second light chain variable domain
obtained from a second parent antibody or antigen binding portion thereof, which can be the
same as or different from the first parent antibody; C is a light chain constant domain; (X1)n is a
second linker, wherein the (X1)n is either present or absent; and (X2)n does not comprise an Fc
region, wherein the (X2)n is either present or absent. In some embodiments, the first and second
X1 are the same. In other embodiments, the first and second X1 are different. In some
embodiments the first X1 is not a CH1 domain. In some embodiments the second X1 is not a CL.
domain.

A method of making a binding protein that binds TNF is provided. In an embodiment,

the method of making a binding protein that binds IL.-13 and IL.-17 comprises the steps of a)
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obtaining a first parent antibody, or antigen binding portion thereof, that binds IL-13; b)
obtaining a second parent antibody, or antigen binding portion thereof, that binds I[.-17; ¢)
constructing first and third polypeptide chains comprising VD1-(X1)n-VD2-C-(X2)n, wherein,
VD1 is a first heavy chain variable domain of the first parent antibody, or antigen binding
portion thereof; VD2 is a second heavy chain variable domain of the second parent antibody, or
antigen binding portion thereof, which can be the same as or different from the first parent
antibody; C is a heavy chain constant domain; (X1)n is a first linker, wherein the (X1)n is either
present or absent; and (X2)n is an Fc region, wherein the (X2)n is either present or absent; d)
constructing second and fourth polypeptide chains comprising VD1-(X1)n-VD2-C-(X2)n,
wherein, VD1 is a first light chain variable domain of the first parent antibody, or antigen
binding portion thereof; VD2 is a second light chain variable domain of the second parent
antibody or antigen binding thereof; C is a light chain constant domain; (X1)n is a second
linker, wherein the (X1)n is either present or absent; and (X2)n does not comprise an Fc region,
wherein the (X2)n is either present or absent; e) expressing the first, second, third and fourth
polypeptide chains; such that a binding protein that binds the first and the second antigen is
generated. In some embodiments, the first and second X1 are the same. In other embodiments,
the first and second X1 are different. In some embodiments the first X1 is not a CH1 domain. In
some embodiments the second X1 is not a CL. domain.

In still another embodiment, a method of generating a binding protein that binds TNF
with desired properties comprising the steps of a) obtaining a first parent antibody or antigen
binding portion thereof, that binds a TNF and possessing at least one desired property exhibited
by the binding protein; b) obtaining a second parent antibody or antigen binding portion thereof,
that binds a second antigen and possessing at least one desired property exhibited by the the
binding protein; c¢) constructing first and third polypeptide chains comprising VD1-(X1)n-VD2-
C-(X2)n, wherein; VDI is a first heavy chain variable domain obtained from the first parent
antibody or antigen binding portion thereof; VD2 is a second heavy chain variable domain
obtained from the second parent antibody or antigen binding portion thereof, which can be the
same as or different from the first parent antibody; C is a heavy chain constant domain; (X1)n is
a first linker, wherein the (X1)n is either present or absent; and (X2)n is an Fc region, wherein
the (X2)n is either present or absent; d) constructing second and fourth polypeptide chains
comprising VD1-(X1)n-VD2-C-(X2)n, wherein; VD1 is a first light chain variable domain
obtained from the first parent antibody or antigen binding portion thereof; VD2 is a second light
chain variable domain obtained from the second parent antibody or antigen binding portion
thereof; C is a light chain constant domain; (X1)n is a second linker, wherein the (X1)n is either
present or absent; and (X2)n does not comprise an Fc region, wherein the (X2)n is either present

or absent; ¢) expressing the first, second, third and fourth polypeptide chains; such that a Dual
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Variable Domain Immunoglobulin capable of binding the first and the second antigen with
desired properties is generated is provided. In some embodiments, the first and second X1 are
the same. In other embodiments, the first and second X1 are different. In some embodiments the
first X1 is not a CH1 domain. In some embodiments the second X1 is not a CL domain.

In one embodiment, the VD1 of the first and second polypeptide chains disclosed herein
are obtained from the same parent antibody or antigen binding portion thereof. In another
embodiment, the VD1 of the first and second polypeptide chains disclosed herein are obtained
from different parent antibodies or antigen binding portions thereof. In another embodiment, the
VD2 of the first and second polypeptide chains disclosed herein are obtained from the same
parent antibody or antigen binding portion thereof. In another embodiment, the VD2 of the first
and second polypeptide chains disclosed herein are obtained from different parent antibodies or
antigen binding portions thereof.

In one embodiment the first parent antibody or antigen binding portion thereof, and the
second parent antibody or antigen binding portion thereof, are the same antibody. In another
embodiment the first parent antibody or antigen binding portion thereof, and the second parent
antibody or antigen binding portion thereof, are different antibodies.

In one embodiment the first parent antibody or antigen binding portion thereof, binds a
first antigen and the second parent antibody or antigen binding portion thereof, binds a second
antigen. In a particular embodiment, the first and second antigens are the same antigen. In
another embodiment, the parent antibodies bind different epitopes on the same antigen. In
another embodiment the first and second antigens are different antigens. In another
embodiment, the first parent antibody or antigen binding portion thereof, binds the first antigen
with a potency different from the potency with which the second parent antibody or antigen
binding portion thereof, binds the second antigen. In yet another embodiment, the first parent
antibody or antigen binding portion thereof, binds the first antigen with an affinity different
from the affinity with which the second parent antibody or antigen binding portion thereof,
binds the second antigen.

In another embodiment the first parent antibody or antigen binding portion thereof, and
the second parent antibody or antigen binding portion thereof, are a human antibody, CDR
grafted antibody, or humanized antibody. In an embodiment, the antigen binding portions are a

Fab fragment, a F(ab’)> fragment, a bivalent fragment comprising two Fab fragments linked by

a disulfide bridge at the hinge region, a Fd fragment consisting of the VH and CH1 domains, a
Fv fragment consisting of the VL and VH domains of a single arm of an antibody, a dAb
fragment, an isolated complementarity determining region (CDR), a single chain antibody, or

diabodies.
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In another aspect, the invention provides an IL-17 binding protein comprising at least
one heavy chain variable region (VH region) comprising:

(a) three complementarity determining regions (CDRs) from any one of SEQ ID NOS:
30, 32, 34, 108-115, 121-317, 527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618, 623,
628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713, 723, 733, 743, 751, 761, 773, 778, 783,
788, 793, 798, 803, and 811; or

(b) any one of SEQ ID NOS: 30, 32, 34, 108-115, 121-317, 527-534, 543, 553, 563,
573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713,
723,733, 743,751,761, 773, 778, 783, 788, 793, 798, 803, and 811.

In one embodiment, the invention provides an IL-17 binding protein comprising at least
one light chain variable regions (VL region) comprising:

(a) three complementarity determining regions (CDRs) from any one of SEQ ID NOS:
31, 33, 35, 116-120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668, 678, 688,
698, 708, 718, 728, 738, 748, 756, 760, and 812; or

(b) any one of SEQ ID NOS: 31, 33, 35, 116-120, 318-526, 535-539, 548, 558, 568,
578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, and 812.

In one embodiment, the invention provides n IL-17 binding protein comprising at least
one heavy chain variable region (VH region) and at least one light chain variable region (VL
region), wherein the VH region comprises:

(a) three complementarity determining regions (CDRs) from any one of SEQ ID NOS:
30, 32, 34, 108-115, 121-317, 527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618, 623,
628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713, 723, 733,743, 751, 761, 773, 778, 783,
788, 793, 798, 803, and 811; or

(b) any one of SEQ ID NOS: 30, 32, 34, 108-115, 121-317, 527-534, 543, 553, 563,
573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713,
723,733, 743,751,761, 773,778, 783, 788, 793, 798, 803, and 811; and

the VL region comprises:

(c) three CDRs from any one of SEQ ID NOS: 31, 33, 35, 116-120, 318-526, 535-539,
548, 558, 568, 578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766,
and 812; or

(d) any one of SEQ ID NOS: 31, 33, 35, 116-120, 318-526, 535-539, 548, 558, 568,
578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, and 812.

In one embodiment, the binding protein comprises two VH regions and two VL regions.

12
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In one embodiment, the binding protein comprises at least one VH region and at least
one VL region comprising a set of amino acid sequences selected from the group consisting of
SEQ ID NOS: 30 and 31; 32 and 33; 34 and 35; 108 and 118; 108 and 119; 109 and 116; 110
and 117; 111 and 120; 112 and 117; 113 and 120; 114 and 117; 115 and 117; 527 and 537; 527
and 538; 528 and 535; 529 and 536; 530 and 539; 531 and 536; 532 and 539; 533 and 536; and
534 and 536.

In one embodiment, wherein the binding protein:

(a) modulates a biological function of 1L.-17;

(b) neutralizes IL-17;

(¢) diminishes the ability of IL.-17 to bind to its receptor;

(d) diminishes the ability of pro-human IL.-17, mature-human IL-17, or truncated-human
IL-17 to bind to its receptor; and/or

(e) reduces one or more of IL-17-dependent cytokine production, IL-17-dependent cell
killing, II.-17-dependent inflammation, II.-17-dependent bone erosion, and II.-17-dependent
cartilage damage.

In one embodiment,, wherein the binding protein has an on rate constant (Kon) of at
least about 10°M's™ ; at least about 103M'ls'1; at least about 104M'ls'1; at least about 10° M'ls'l;
or at least about 10°M's™, as measured by surface plasmon resonance.

In one embodiment, the binding protein has an off rate constant (Koff) of at most about
107%s"; at most about 10™s™; at most about 107s-1; or at most about 10'6s'1, as measured by
surface plasmon resonance.

In one embodiment, the binding protein has a dissociation constant (KD) of at most
about 107 M; at most about 10™® M; at most about 10° M; at most about 10™° M; at most about
10! M; at most about 1012 M; or at most 108 M.

In another aspect, the invention provides a binding protein capable of binding human
IL-17, the binding protein comprising:

(a) a heavy chain constant region;

(b) a light chain constant region;

(c) a heavy chain variable region (VH region) comprising an amino acid sequence
selected from the group consisting of SEQ ID NO: 30, 32, 34, 108-115, 121-317, 527-534, 543,
553,563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693,
703,713, 723,733, 743,751, 761, 773, 778, 783, 788, 793, 798, 803, and 811; and

(d) a light chain variable region (VL region) comprising an amino acid sequence
selected from the group consisting of SEQ ID NO: 31, 33, 35, 116-120, 318-526, 535-539, 548,
558, 568, 578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, and
812.

13
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In another embodiment the binding protein possesses at least one desired property
exhibited by the first parent antibody or antigen binding portion thereof, or the second parent
antibody or antigen binding portion thereof. Alternatively, the first parent antibody or antigen
binding portion thereof and the second parent antibody or antigen binding portion thereof
possess at least one desired property exhibited by the Dual Variable Domain Immunoglobulin.
In an embodiment, the desired property is one or more antibody parameters. In another
embodiment, the antibody parameters are antigen specificity, affinity to antigen, potency,
biological function, epitope recognition, stability, solubility, production efficiency,
immunogenicity, pharmacokinetics, bioavailability, tissue cross reactivity, or orthologous
antigen binding. In an embodiment the binding protein is multivalent. In another embodiment,
the binding protein is multispecific. The multivalent and or multispecific binding proteins
described herein have desirable properties particularly from a therapeutic standpoint. For
instance, the multivalent and or multispecific binding protein may (1) be internalized (and/or
catabolized) faster than a bivalent antibody by a cell expressing an antigen to which the
antibodies bind; (2) be an agonist antibody; and/or (3) induce cell death and/or apoptosis of a
cell expressing an antigen which the multivalent antibody is capable of binding to. The “parent
antibody” which provides at least one antigen binding specificity of the multivalent and or
multispecific binding proteins may be one which is internalized (and/or catabolized) by a cell
expressing an antigen to which the antibody binds; and/or may be an agonist, cell death-
inducing, and/or apoptosis-inducing antibody, and the multivalent and or multispecific binding
protein as described herein may display improvement(s) in one or more of these properties.
Moreover, the parent antibody may lack any one or more of these properties, but may be
endowed with them when constructed as a multivalent binding protein as described herein.

In another embodiment the binding protein has an on rate constant (K.,) to one or more
targets 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™; or at least about 10°M's™, as measured by surface plasmon resonance. In an
embodiment, the binding protein has an on rate constant (K,,) to one or more targets between
about 10°M™'s™ and about 103M’1s'1; between about 10°M™s™ and about 10*M™s™; between
about 10°M's™ and about IOSM'IS'I; or between about 10°M's™ and about IOGM'IS'I, as
measured by surface plasmon resonance.

In another embodiment the binding protein has an off rate constant (K) for one or
more targets of: at most about 107 s'l; at most about 10'4s'1; at most about 107 s'l; or at most
about 107%™, as measured by surface plasmon resonance. In an embodiment, the binding protein
has an off rate constant (K) to one or more targets of about 107! to abou t 10'4s'1; of about
10" to about 10”°s™; or of about 10”s™ to about 10%s™, as measured by surface plasmon

resonance.
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In another embodiment the binding protein has a dissociation constant (Kp) to one or
more targets of: at most about 107"M; at most about 10°*M; at most about 10”M; at most about
IO'IOM; at most about lO'“M; at most about 10'12M; or at most 10"°M. In an embodiment, the
binding protein has a dissociation constant (Kp) to its targets of about 107M to about 10°*M; of
about 10°*M to about 10°M; of about 10”°M to about 10™"M; of about 10™°M to about IO'MM;
of about 10™''M to about 10"12M; or of about 10"%to M about 10"*M.

In another embodiment, the binding protein described herein is a conjugate further
comprising an agent. In another embodiment, the agent is an immunoadhesion molecule, an
imaging agent, a therapeutic agent, or a cytotoxic agent. In an embodiment, the imaging agent is
aradiolabel, an enzyme, a fluorescent label, a luminescent label, a bioluminescent label, a
magnetic label, or biotin. In another embodiment, the radiolabel is: 3H, 14C, 35S, Py, PTe, mIn,
125 B 1770 4, ¥ Ho, or *Sm. In yet another embodiment, the therapeutic or cytotoxic agent is
an anti-metabolite, an alkylating agent, an antibiotic, a growth factor, a cytokine, an anti-
angiogenic agent, an anti-mitotic agent, an anthracycline, toxin, or an apoptotic agent.

In another embodiment, the binding protein described herein is a crystallized binding
protein and exists as a crystal. In an embodiment, the crystal is a carrier-free pharmaceutical
controlled release crystal. In yet another embodiment, the crystallized binding protein has a
greater half life in vivo than the soluble counterpart of the binding protein. In still another
embodiment, the crystallized binding protein retains biological activity.

In another embodiment, the binding protein described herein is glycosylated. For
example, the glycosylation is a human glycosylation pattern.

An isolated nucleic acid encoding any one of the binding proteins disclosed herein is
also provided. A further embodiment provides a vector comprising the isolated nucleic acid
disclosed herein wherein the vector is pcDNA; pTT (Durocher et al. (2002) Nucleic Acids Res.
30(2); pTT3 (pTT with additional multiple cloning site; pEFBOS (Mizushima and Nagata
(1990) Nucleic Acids Res. 18(17); pBV; pJV; pcDNA3.1 TOPO; pEF6 TOPO; pBOS-hCyl1,
pHybE or pBJ. In an embodiment, the vector is a vector disclosed in US Patent Publication No.
20090239259.

In another aspect a host cell is transformed with the vector disclosed herein. In an
embodiment, the host cell is a prokaryotic cell. In another embodiment, the host cell is E.coli. In
a related embodiment the host cell is a eukaryotic cell. In another embodiment, the eukaryotic
cell is a protist cell, an animal cell, a plant cell, or a fungal cell. In yet another embodiment, the
host cell is a mammalian cell including, but not limited to, CHO, COS; NSO, SP2, PER.C6 or a

fungal cell, such as Saccharomyces cerevisiae, or an insect cell, such as Sf9.
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In an embodiment, two or more, e.g., with different specificities, are produced in a
single recombinant host cell. For example, the expression of a mixture of antibodies has been
called Oligoclonics™, (Merus B.V., The Netherlands) U.S. Patent Nos. 7,262,028; 7,429,486.

A method of producing a binding protein disclosed herein comprising culturing any one
of the host cells also disclosed herein in a culture medium under conditions sufficient to
produce the binding protein is provided. In an embodiment, 50%-75% of the binding protein
produced by this method is a dual specific tetravalent binding protein. In a particular
embodiment, 75%-90% of the binding protein produced by this method is a dual specific
tetravalent binding protein. In a particular embodiment, 90%-95% of the binding protein
produced is a dual specific tetravalent binding protein.

One embodiment provides a composition for the release of a binding protein wherein
the composition comprises a formulation that in turn comprises a crystallized binding protein, as
disclosed herein, and an ingredient, and at least one polymeric carrier. For example, the
polymeric carrier is: poly (acrylic acid), poly (cyanoacrylates), poly (amino acids), poly
(anhydrides), poly (depsipeptide), poly (esters), poly (lactic acid), poly (lactic-co-glycolic acid)
or PLGA, poly (b-hydroxybutryate), poly (caprolactone), 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, hyaluronic acid, oligosaccharides, glycaminoglycans, sulfated polysaccharides,
or blends and copolymers thereof. For example, the ingredient may be albumin, sucrose,
trehalose, lactitol, gelatin, hydroxypropyl-pB- cyclodextrin, methoxypolyethylene glycol, or
polyethylene glycol. Another embodiment provides a method for treating a mammal comprising
the step of administering to the mammal an effective amount of the composition disclosed
herein.

A pharmaceutical composition comprising a binding protein, as disclosed herein and a
pharmaceutically acceptable carrier is provided. In a further embodiment the pharmaceutical
composition comprises at least one additional therapeutic agent for treating a disorder. For
example, the additional agent may be a therapeutic agent, an imaging agent, a cytotoxic agent,
an angiogenesis inhibitor (including but not limited to an anti-VEGF antibody or a VEGF-trap),
a kinase inhibitor (including but not limited to a KDR and a TIE-2 inhibitor), a co-stimulation
molecule blocker (including but not limited to anti-B7.1, anti-B7.2, CTLLA4-Ig, anti-CD20), an
adhesion molecule blocker (including but not limited to an anti-LFA-1 antibody, an anti-E/L
selectin antibody, a small molecule inhibitor), an anti-cytokine antibody or functional fragment
thereof (including but not limited to an anti-I[.-18, an anti-TNF, and an anti-IL-6/cytokine

receptor antibody), methotrexate, cyclosporin, rapamycin, FK506, a detectable label or reporter,
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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 corticosteriod, 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, or a cytokine antagonist.

A method for treating a human subject suffering from a disorder in which the target, or
targets, capable of being bound by the binding protein disclosed herein is detrimental,
comprising administering to the human subject a binding protein disclosed herein such that the
activity of the target, or targets in the human subject is inhibited and one of more symptoms is
alleviated or treatment is achieved is provided. In an embodiment, diseases that can be treated or
diagnosed with the compositions and methods include, but are not limited to, immune and
inflammatory elements, such as autoimmune diseases, particularly those assocated with
inflammation, including Crohn’s disease, psoriasis (including plaque psoriasis), arthritis
(including rheumatoid arthritis, psoratic arthritis, osteoarthritis, or juvenile idiopathic arthritis),
multiple sclerosis, ankylosing spondylitis, spondylosing arthropathy, systemic lupus
erythematosus, uveitis, multiple sclerosis, sepsis, and neurodegenerative diseases, neuronal
regeneration, spinal cord injury, and primary and metastatic cancers.In another embodiment, the
disorder is a respiratory disorder; asthma; allergic and nonallergic asthma; asthma due to
infection; asthma due to infection with respiratory syncytial virus (RSV); chronic obstructive
pulmonary disease (COPD); a condition involving airway inflammation; eosinophilia; fibrosis
and excess mucus production; cystic fibrosis; pulmonary fibrosis; an atopic disorder; atopic
dermatitis; urticaria; eczema; allergic rhinitis; allergic enterogastritis; an inflammatory and/or
autoimmune condition of the skin; an inflammatory and/or autoimmune condition of
gastrointestinal organs; inflammatory bowel diseases (IBD); ulcerative colitis; Chrohn’s
disease; an inflammatory and/or autoimmune condition of the liver; liver cirrhosis; liver
fibrosis; liver fibrosis caused by hepatitis B and/or C virus; scleroderma; tumors or cancers;
hepatocellular carcinoma; glioblastoma; lymphoma; Hodgkin’s lymphoma; a viral infection; a
bacterial infection; a parasitic infection; HTL V-1 infection; suppression of expression of
protective type 1 immune responses, and suppression of expression of a protective type 1
immune response during vaccination.

In an embodiment, the antibodies or antigen-binding portions thereof, are used to treat
cancer or in the prevention or inhibition of metastases from the tumors described herein either

when used alone or in combination with radiotherapy and/or other chemotherapeutic agents.
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In another aspect a method of treating a patient suffering from a disorder comprising the
step of administering any one of the binding proteins disclosed herein before, concurrently, or
after the administration of a second agent, as discussed herein is provided. In a particular
embodiment the second agent is budenoside, epidermal growth factor, corticosteroids,
cyclosporin, sulfasalazine, aminosalicylates, 6-mercaptopurine, azathioprine, metronidazole,
lipoxygenase inhibitors, mesalamine, olsalazine, balsalazide, antioxidants, thromboxane
inhibitors, IL-1 receptor antagonists, anti-IL-1 mAbs, anti-IL-6 or IL-6 receptor mAbs, growth
factors, elastase inhibitors, pyridinyl-imidazole compounds, antibodies or agonists of TNF, LT,
IL-1, IL-2, IL-6, IL-7, IL-8, IL.-12, IL-13, IL-15, IL-16, IL.-18, IL-23, EMAP-II, GM-CSF, FGF,
and PDGF, antibodies of CD2, CD3, CD4, CDg, CD-19, CD25, CD28, CD30, CD40, CD45,
CD69, CD90 or their ligands, methotrexate, cyclosporin, FK506, rapamycin, mycophenolate
mofetil, leflunomide, NSAIDs, ibuprofen, corticosteroids, prednisolone, phosphodiesterase
inhibitors, adensosine agonists, antithrombotic agents, complement inhibitors, adrenergic
agents, IRAK, NIK, IKK, p38, MAP kinase inhibitors, IL.-1 converting enzyme inhibitors,
TNFo-converting enzyme inhibitors, T-cell signalling inhibitors, metalloproteinase inhibitors,
sulfasalazine, azathioprine, 6-mercaptopurines, angiotensin converting enzyme inhibitors,
soluble cytokine receptors, soluble p5S5 TNF receptor, soluble p75 TNF receptor, sIL-1RI, sIL-
1RII, sIL-6R, antiinflammatory cytokines, IL-4, IL-10, IL-11, IL-13, or TGFP. In a particular
embodiment the pharmaceutical compositions disclosed herein are administered to the patient
by parenteral, subcutaneous, intramuscular, intravenous, intrarticular, intrabronchial,
intraabdominal, intracapsular, intracartilaginous, intracavitary, intracelial, intracerebellar,
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, intranasal, or transdermal
administration. At least one anti-idiotype antibody to at least one binding protein are also
provided. The anti-idiotype antibody includes any protein or peptide containing molecule that
comprises at least a portion of an immunoglobulin molecule such as, but not limited to, at least
one complementarily determining region (CDR) of a heavy or light chain or a ligand binding
portion thereof, a heavy chain or light chain variable region, a heavy chain or light chain
constant region, a framework region, or any portion thereof, that can be incorporated into a
binding protein provided herein.

A method of determining the presence, amount or concentration of TNF (or a fragment
thereof) in a test sample is provided. The method comprises assaying the test sample for the
antigen (or a fragment thereof) by an immunoassay. The immunoassay (i) employs at least one

binding protein and at least one detectable label and (ii) comprises comparing a signal generated
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by the detectable label as a direct or indirect indication of the presence, amount or concentration
of the antigen (or a fragment thereof) in the test sample to a signal generated as a direct or
indirect indication of the presence, amount or concentration of the antigen (or a fragment
thereof) in a control or a calibrator. The calibrator is optionally part of a series of calibrators in
which each of the calibrators differs from the other calibrators in the series by the concentration
of the antigen (or a fragment thereof). One of the at least one binding protein comprises the
binding protein, such as the DVD-binding protein, disclosed herein. The method can comprise
(i) contacting the test sample with at least one capture agent, which binds to an epitope on the
antigen (or a fragment thereof) so as to form a capture agent/antigen (or a fragment thereof)
complex, (ii) contacting the capture agent/antigen (or a fragment thereof) complex with at least
one detection agent, which comprises a detectable label and binds to an epitope on the antigen
(or a fragment thereof) that is not bound by the capture agent, to form a capture agent/antigen
(or a fragment thereof)/detection agent complex, and (iii) determining the presence, amount or
concentration of the antigen (or a fragment thereof) in the test sample based on the signal
generated by the detectable label in the capture agent/antigen (or a fragment thereof)/detection
agent complex formed in (ii), wherein at least one capture agent and/or at least one detection
agent is the at least one binding protein.

Alternatively, the method can comprise (i) contacting the test sample with at least one
capture agent, which binds to an epitope on the antigen (or a fragment thereof) so as to form a
capture agent/antigen (or a fragment thereof) complex, and simultaneously or sequentially, in
either order, contacting the test sample with detectably labeled antigen (or a fragment thereof),
which can compete with any antigen (or a fragment thereof) in the test sample for binding to the
at least one capture agent, wherein any antigen (or a fragment thereof) present in the test sample
and the detectably labeled antigen compete with each other to form a capture agent/antigen (or a
fragment thereof) complex and a capture agent/detectably labeled antigen (or a fragment
thereof) complex, respectively, and (ii) determining the presence, amount or concentration of
the antigen (or a fragment thereof) in the test sample based on the signal generated by the
detectable label in the capture agent/detectably labeled antigen (or a fragment thereof) complex
formed in (ii), wherein at least one capture agent is the at least one binding protein and wherein
the signal generated by the detectable label in the capture agent/detectably labeled antigen (or a
fragment thereof) complex is inversely proportional to the amount or concentration of antigen
(or a fragment thereof) in the test sample.

In some embodiments, the methods disclosed herein comprises assaying the test sample
for the antigen (or a fragment thereof) by an immunoassay. The immunoassay (i) employs at
least one binding protein and at least one detectable label and (ii) comprises comparing a signal

generated by the detectable label as a direct or indirect indication of the presence, amount or
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concentration of the antigen (or a fragment thereof) in the test sample to a signal generated as a
direct or indirect indication of the presence, amount or concentration of the antigen (or a
fragment thereof) in a control or a calibrator. The calibrator is optionally part of a series of
calibrators in which each of the calibrators differs from the other calibrators in the series by the
concentration of the antigen (or a fragment thereof). One of the at least one binding protein
comprises the binding porotein, such as the DVD-binding protein, disclosed herein.

If the test sample is from a patient, the methods disclosed herein can further comprise
diagnosing, prognosticating, or assessing the efficacy of therapeutic/prophylactic treatment of
the patient. If the methods further comprises assessing the efficacy of therapeutic/prophylactic
treatment of the patient, the methods optionally further comprises modifying the
therapeutic/prophylactic treatment of the patient as needed to improve efficacy. The methods
disclosed herein can be adapted for use in an automated system or a semi-automated system.

Also provided is a kit for assaying a test sample for an antigen (or a fragment thereof).
The kit comprises at least one component for assaying the test sample for an antigen (or a
fragment thereof) and instructions for assaying the test sample for an antigen (or a fragment
thereof), wherein the at least one component includes at least one composition comprising a

binding protein disclosed herein.

Brief Description of the Drawings
Figure 1A is a schematic representation of Dual Variable Domain (DVD) constructs and
shows the strategy for generation of a DVD-binding protein from two parent antibodies.
Figure 1B is a schematic representation of constructs DVD1-Ig, DVD2-Ig, and two

chimeric mono-specific antibody clones.

Detailed Description of the Invention

Multivalent and/or multispecific binding proteins capable of binding two or more
antigens are provided. Dual variable domain binding proteins (DVD-binding proteins), and
pharmaceutical compositions thereof, as well as nucleic acids, recombinant expression vectors
and host cells for making such DVD-binding proteins. Methods of using the DVD-binding
proteins to detect specific antigens, either in vitro or in vivo are also provided.

Unless otherwise defined herein, scientific and technical terms used herein have the
meanings that are commonly understood by those of ordinary skill in the art. In the event of any
latent ambiguity, definitions provided herein take precedent over any dictionary or extrinsic
definition. Unless otherwise required by context, singular terms shall include pluralities and
plural terms shall include the singular. The use of “or” means “and/or” unless stated otherwise.

The use of the term “including”, as well as other forms, such as “includes” and “included”, is
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not limiting. Terms such as “element” or “component” encompass both elements and
components comprising one unit and elements and components that comprise more than one
subunit unless specifically stated otherwise.

Generally, nomenclatures used in connection with cell and tissue culture, molecular
biology, immunology, microbiology, genetics and protein and nucleic acid chemistry and
hybridization described herein are those well known and commonly used in the art. The
methods and techniques provided herein are generally performed according to conventional
methods well known in the art and as described in various general and more specific references
that are cited and discussed throughout the present specification unless otherwise indicated.
Enzymatic reactions and purification techniques are performed according to manufacturer’s
specifications, as commonly accomplished in the art or as described herein. The nomenclatures
used in connection with, and the laboratory procedures and techniques of, analytical chemistry,
synthetic organic chemistry, and medicinal and pharmaceutical chemistry described herein are
those well known and commonly used in the art. Standard techniques are used for chemical
syntheses, chemical analyses, pharmaceutical preparation, formulation, and delivery, and
treatment of patients.

That the disclosure may be more readily understood, select terms are defined below.

The term “antibody" broadly refers to any immunoglobulin (Ig) molecule comprised of
four polypeptide chains, two heavy (H) chains and two light (L) chains, or any functional
fragment, mutant, variant, or derivation thereof, which retains the essential epitope binding
features of an Ig molecule. Such mutant, variant, or derivative antibody formats are known in
the art, and nonlimiting embodiments thereof are discussed herein.

In a full-length antibody, each heavy chain is comprised of a heavy chain variable
region (abbreviated herein as HCVR or VH) and a heavy chain constant region. The heavy
chain constant region is comprised of three domains, CH1, CH2 and CH3. Each light chain is
comprised of a light chain variable region (abbreviated herein as LCVR or VL) and a light chain
constant region. The light chain constant region is comprised of one domain, CL. The VH and
VL regions can be further subdivided into regions of hypervariability, termed complementarity
determining regions (CDR), interspersed with regions that are more conserved, termed
framework regions (FR). Each VH and VL is composed of three CDRs and four FRs, arranged
from amino-terminus to carboxy-terminus in the following order: FR1, CDR1, FR2, CDR2,
FR3, CDR3, and FR4. Immunoglobulin molecules can be of any type (e.g., IgG, IgE, IgM, IgD,
IgA and IgY), class (e.g., IgG 1, IgG2, IgG 3, IgG4, IgA1 and IgA?2), or subclass.

The term “Fc region” is used to define the C-terminal region of an immunoglobulin
heavy chain, which may be generated by papain digestion of an intact antibody. The Fc region

may be a native sequence Fc region or a variant Fc region. The Fc region of an immunoglobulin
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generally comprises two constant domains, a CH2 domain and a CH3 domain, and optionally
comprises a CH4 domain. Replacements of amino acid residues in the Fc portion to alter
antibody effector function are known in the art (US Patent Nos. 5,648,260 and 5,624,821). The
Fc portion of an antibody mediates several important effector functions, e.g., cytokine
induction, ADCC, phagocytosis, complement dependent cytotoxicity (CDC), and half-life/
clearance rate of antibody and antigen-antibody complexes. In some cases these effector
functions are desirable for a therapeutic antibody but in other cases might be unnecessary or
even deleterious, depending on the therapeutic objectives. Certain human IgG isotypes,
particularly IgG1 and IgG3, mediate ADCC and CDC via binding to FcyRs and complement
Clq, respectively. Neonatal Fc receptors (FcRn) are the critical components determining the
circulating half-life of antibodies. In still another embodiment at least one amino acid residue is
replaced in the constant region of the antibody, for example the Fc region of the antibody, such
that effector functions of the antibody are altered. The dimerization of two identical heavy
chains of an immunoglobulin is mediated by the dimerization of CH3 domains and is stabilized
by the disulfide bonds within the hinge region (Huber et al. (1976) Nature 264: 415-20; Thies et
al. (1999) J. Mol. Biol. 293: 67-79). Mutation of cysteine residues within the hinge regions to
prevent heavy chain-heavy chain disulfide bonds will destabilize dimeration of CH3 domains.
Residues responsible for CH3 dimerization have been identified (Dall’ Acqua (1998) Biochem.
37:9266-73.). Therefore, it is possible to generate a monovalent half-Ig. Interestingly, these
monovalent half Ig molecules have been found in nature for both IgG and IgA subclasses
(Seligman (1978) Ann. Immunol. 129: 855-70; Biewenga et al. (1983) Clin. Exp. Immunol. 51:
395-400). The stoichiometry of FcRn: Ig Fc region has been determined to be 2:1 (West et al.
(2000) Biochem. 39: 9698-708), and half Fc is sufficient for mediating FcRn binding (Kim et al.
(1994) Eur. J. Immunol. 24: 542-548.). Mutations to disrupt the dimerization of CH3 domain
may not have greater adverse effect on its FcRn binding as the residues important for CH3
dimerization are located on the inner interface of CH3 b sheet structure, whereas the region
responsible for FcRn binding is located on the outside interface of CH2-CH3 domains. However
the half Ig molecule may have certain advantages in tissue penetration due to its smaller size
than that of a regular antibody. In one embodiment at least one amino acid residue is replaced in
the constant region of the binding proteins provided herein, for example the Fc region, such that
the dimerization of the heavy chains is disrupted, resulting in half DVD-binding protein
molecules. The anti-inflammatory activity of IgG is dependent on sialylation of the N-linked
glycan of the IgG Fc fragment. The precise glycan requirements for anti-inflammatory activity
has been determined, such that an appropriate IgG1 Fc fragment can be created, thereby
generating a fully recombinant, sialylated IgG1 Fc with greatly enhanced potency (Anthony et
al. (2008) Science 320:373-376).

22



WO 2013/063110 PCT/US2012/061686

10

15

20

25

30

35

The term “antigen-binding portion” of an antibody refers to one or more fragments of an
antibody that retain the ability to specifically bind to an antigen. It has been shown that the
antigen-binding function of an antibody can be performed by fragments of a full-length
antibody. Such antibody embodiments may also be bispecific, dual specific, or multi-specific
formats; specifically binding to two or more different antigens. Examples of binding fragments
encompassed within the term “antigen-binding portion” of an antibody include (i) a Fab

fragment, a monovalent fragment consisting of the VL, VH, CL and CH1 domains; (ii) a F(ab’)>

fragment, a bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the
hinge region; (iii) a Fd fragment consisting of the VH and CH1 domains; (iv) a Fv fragment
congsisting of the VL and VH domains of a single arm of an antibody, (v) a dAb fragment (Ward
et al. (1989) Nature 341:544-546, PCT Publication No. WO 90/05144), which comprises a
single variable domain; and (vi) an isolated complementarity determining region (CDR).
Furthermore, although the two domains of the Fv fragment, VL and VH, are coded for by
separate genes, they can be joined, using recombinant methods, by a synthetic linker that
enables them to be made as a single protein chain in which the VL. and VH regions pair to form
monovalent molecules (known as single chain Fv (scFv); see e.g., Bird et al. (1988) Science
242:423-426; and Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883). Such single
chain antibodies are also intended to be encompassed within the term ‘““antigen-binding portion”
of an antibody. Other forms of single chain antibodies, such as diabodies are also encompassed.
Diabodies are bivalent, bispecific antibodies in which VH and VL domains are expressed on a
single polypeptide chain, but using a linker that is too short to allow for pairing between the two
domains on the same chain, thereby forcing the domains to pair with complementary domains of
another chain and creating two antigen binding sites (see e.g., Holliger et al. (1993) Proc. Natl.
Acad. Sci. USA 90:6444-6448; Poljak et al. (1994) Structure 2:1121-1123). Such antibody
binding portions are known in the art (Kontermann and Dubel eds., Antibody Engineering
(2001) Springer-Verlag. New York. 790 pp. ISBN 3-540-41354-5). In addition single chain
antibodies also include “linear antibodies” comprising a pair of tandem Fv segments (VH-CH1-
VH-CH1) which, together with complementary light chain polypeptides, form a pair of antigen
binding regions (Zapata et al. (1995) Protein Eng. 8(10):1057-1062; and US Patent No.
5,641,870).

The term “multivalent binding protein” is used throughout this specification to denote a
binding protein comprising two or more antigen binding sites. In an embodiment, the
multivalent binding protein is engineered to have the three or more antigen binding sites, and is
generally not a naturally occurring antibody. The term “multispecific binding protein” refers to
a binding protein capable of binding two or more related or unrelated targets. Dual variable

domain (DVD) binding proteins provided herein comprise two or more antigen binding sites and

23



WO 2013/063110 PCT/US2012/061686

10

15

20

25

30

35

are tetravalent or multivalent binding proteins. DVD-binding proteins may be monospecific, i.e.,
capable of binding one antigen or multispecific, i.e. capable of binding two or more antigens.
DVD-binding proteins comprising two heavy chain DVD polypeptides and two light chain DVD
polypeptides are referred to as DVD. Each half of a DVD-binding protein comprises a heavy
chain DVD polypeptide, and a light chain DVD polypeptide, and two antigen binding sites.
Each binding site comprises a heavy chain variable domain and a light chain variable domain
with a total of 6 CDRs involved in antigen binding per antigen binding site.

The term “bispecific antibody” refers to full-length antibodies that are generated by
quadroma technology (see Milstein and Cuello (1983) Nature 305(5934): 537-40), by chemical
conjugation of two different monoclonal antibodies (see Staerz et al. (1985) Nature 314(6012):
628-31), or by knob-into-hole or similar approaches which introduces mutations in the Fc region
(see Holliger et al. (1993) Proc. Natl. Acad. Sci. USA 90(14): 6444-6448), resulting in multiple
different immunoglobulin species of which only one is the functional bispecific antibody. By
molecular function, a bispecific antibody binds one antigen (or epitope) on one of its two
binding arms (one pair of HC/LLC), and binds a different antigen (or epitope) on its second arm
(a different pair of HC/LC). By this definition, a bispecific antibody has two distinct antigen
binding arms (in both specificity and CDR sequences), and is monovalent for each antigen to
which it binds.

The term *“‘dual-specific antibody” refers to full-length antibodies that can bind two
different antigens (or epitopes) in each of its two binding arms (a pair of HC/L.C) (see PCT
Publication No. WO 02/02773). Accordingly a dual-specific binding protein has two identical
antigen binding arms, with identical specificity and identical CDR sequences, and is bivalent for
each antigen to which it binds.

A “functional antigen binding site” of a binding protein is one that is capable of binding
a target antigen. The antigen binding affinity of the antigen binding site is not necessarily as
strong as the parent antibody from which the antigen binding site is derived, but the ability to
bind antigen may be measurable using any one of a variety of methods known for evaluating
antibody binding to an antigen. Moreover, the antigen binding affinity of each of the antigen
binding sites of a multivalent antibody herein need not be quantitatively the same.

The term “linker” is used to denote polypeptides comprising two or more amino acid
residues joined by peptide bonds and are used to link one or more antigen binding portions.
Such linker polypeptides are well known in the art (see e.g., Holliger et al. (1993) Proc. Natl.
Acad. Sci. USA 90:6444-6448; Poljak et al. (1994) Structure 2:1121-1123).

An “immunoglobulin constant domain” refers to a heavy or light chain constant domain.
Human IgG heavy chain and light chain constant domain amino acid sequences are known in the

art.
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The term “monoclonal antibody” or “mAb” refers to an antibody obtained from a
population of substantially homogeneous antibodies, i.e., the individual antibodies comprising
the population are identical except for possible naturally occurring mutations that may be
present in minor amounts. Monoclonal antibodies are highly specific, being directed against a
single antigen. Furthermore, in contrast to polyclonal antibody preparations that typically
include different antibodies directed against different determinants (epitopes), each mAb is
directed against a single determinant on the antigen. The modifier “monoclonal” is not to be
construed as requiring production of the antibody by any particular method.

The term “human antibody” includes antibodies having variable and constant regions
derived from human germline immunoglobulin sequences. The human antibodies provided
herein may include amino acid residues not encoded by human germline immunoglobulin
sequences (e.g., mutations introduced by random or site-specific mutagenesis in vitro or by
somatic mutation in vivo), for example in the CDRs and in particular CDR3. However, the term
“human antibody” does not include antibodies in which CDR sequences derived from the
germline of another mammalian species, such as a mouse, have been grafted onto human
framework sequences.

The term “recombinant human antibody”, as used herein, is intended to include all
human antibodies that are prepared, expressed, created or isolated by recombinant means, such
as antibodies expressed using a recombinant expression vector transfected into a host cell,
antibodies isolated from a recombinant, combinatorial human antibody library (Hoogenboom
H.R. (1997) TIB Tech. 15:62-70; Azzazy H., and Highsmith W_.E. (2002) Clin. Biochem.
35:425-445; Gavilondo J.V., and Larrick J.W. (2002) BioTechniques 29:128-145; Hoogenboom
H., and Chames P. (2000) Immunology Today 21:371-378 ), antibodies isolated from an animal
(e.g., a mouse) that is transgenic for human immunoglobulin genes (see, Taylor, .. D., et al.
(1992) Nucl. Acids Res. 20:6287-6295; Kellermann S-A. and Green L.L. (2002) Current
Opinion in Biotechnology 13:593-597; Little M. et al. (2000) Immunology Today 21:364-370)
or antibodies prepared, expressed, created or isolated by any other means that involves splicing
of human immunoglobulin gene sequences to other DNA sequences. Such recombinant human
antibodies have variable and constant regions derived from human germline immunoglobulin
sequences. In certain embodiments, however, such recombinant human antibodies are subjected
to in vitro mutagenesis (or, when an animal transgenic for human Ig sequences is used, in vivo
somatic mutagenesis) and thus the amino acid sequences of the VH and VL regions of the
recombinant antibodies are sequences that, while derived from and related to human germline
VH and VL sequences, may not naturally exist within the human antibody germline repertoire in

VIVO.
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An “affinity matured” antibody is an antibody with one or more alterations in one or
more CDRs thereof which result an improvement in the affinity of the antibody for antigen,
compared to a parent antibody which does not possess those alteration(s). Exemplary affinity
matured antibodies will have nanomolar or even picomolar affinities for the target antigen.
Affinity matured antibodies are produced by procedures known in the art. Marks et al. (1992)
BioTechnology 10:779-783 describes affinity maturation by VH and VL domain shuffling.
Random mutagenesis of CDR and/or framework residues is described by: e.g. Barbas et al.
(1994) Proc. Nat. Acad. Sci, USA 91:3809-3813and selective mutation at selective mutagenesis
positions, contact or hypermutation positions with an activity enhancing amino acid residue as
described in US Patent No. 6,914,128.

The term *“chimeric antibody” refers to antibodies which comprise heavy and light chain
variable region sequences from one species and constant region sequences from another species,
such as antibodies having murine heavy and light chain variable regions linked to human
constant regions.

The term “CDR-grafted antibody” refers to antibodies which comprise heavy and light
chain variable region sequences from one species but in which the sequences of one or more of
the CDR regions of VH and/or VL are replaced with CDR sequences of another species, such as
antibodies having murine heavy and light chain variable regions in which one or more of the
murine CDRs (e.g., CDR3) has been replaced with human CDR sequences.

The term “humanized antibody” refers to antibodies which comprise heavy and light
chain variable region sequences from a non-human species (e.g., a mouse) but in which at least
a portion of the VH and/or VL sequence has been altered to be more “human-like”, i.e., more
similar to human germline variable sequences. One type of humanized antibody is a CDR-
grafted antibody, in which human CDR sequences are introduced into non-human VH and VL
sequences to replace the corresponding nonhuman CDR sequences. Also “humanized
antibody”is an antibody or a variant, derivative, analog or fragment thereof which
immunospecifically binds to an antigen of interest and which comprises a framework (FR)
region having substantially the amino acid sequence of a human antibody and a CDR having
substantially the amino acid sequence of a non-human antibody. The term ‘“‘substantially” in the
context of a CDR refers to a CDR having an amino acid sequence at least 80%, at least 85%, at
least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of a
non-human antibody CDR. A humanized antibody comprises substantially all of at least one,
and typically two, variable domains (Fab, Fab’, F(ab’) 2, FabC, Fv) in which all or substantially
all of the CDR regions correspond to those of a non-human immunoglobulin (i.e., donor
antibody) and all or substantially all of the FR regions are those of a human immunoglobulin

consensus sequence. In an embodiment, a humanized antibody also comprises at least a portion
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of an immunoglobulin Fc region , typically that of a human immunoglobulin. In some
embodiments, a humanized antibody contains both the light chain as well as at least the variable
domain of a heavy chain. The antibody also may include the CH1, hinge, CH2, CH3, and CH4
regions of the heavy chain. In some embodiments, a humanized antibody only contains a
humanized light chain. In some embodiments, a humanized antibody only contains a humanized
heavy chain. In specific embodiments, a humanized antibody only contains a humanized
variable domain of a light chain and/or humanized heavy chain.

The terms “Kabat numbering”, “Kabat definitions” and “Kabat labeling” are used
interchangeably herein. These terms, which are recognized in the art, refer to a system of
numbering amino acid residues which are more variable (i.e. hypervariable) than other amino
acid residues in the heavy and light chain variable regions of an antibody, or an antigen binding
portion thereof (Kabat et al. (1971) Ann. NY Acad., Sci. 190:382-391 and, Kabat, E.A., et al.
(1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of
Health and Human Services, NIH Publication No. 91-3242). For the heavy chain variable
region, the hypervariable region ranges from amino acid positions 31 to 35 for CDR1, amino
acid positions 50 to 65 for CDR2, and amino acid positions 95 to 102 for CDR3. For the light
chain variable region, the hypervariable region ranges from amino acid positions 24 to 34 for
CDR1, amino acid positions 50 to 56 for CDR2, and amino acid positions 89 to 97 for CDR3.

The term “CDR” refers to the complementarity determining region within antibody
variable sequences. There are three CDRs in each of the variable regions of the heavy chain and
the light chain, which are designated CDR1, CDR2 and CDR3, for each of the variable regions.
The term “CDR set” refers to a group of three CDRs that occur in a single variable region
capable of binding the antigen. The exact boundaries of these CDRs have been defined
differently according to different systems. The system described by Kabat (Kabat et al.,
Sequences of Proteins of Immunological Interest (National Institutes of Health, Bethesda, Md.
(1987) and (1991)) not only provides an unambiguous residue numbering system applicable to
any variable region of an antibody, but also provides precise residue boundaries defining the
three CDRs. These CDRs may be referred to as Kabat CDRs. Chothia and coworkers (Chothia
and Lesk (1987) J. Mol. Biol. 196:901-917; Chothia et al. (1989) Nature 342:877-883) found
that certain sub- portions within Kabat CDRs adopt nearly identical peptide backbone
conformations, despite having great diversity at the level of amino acid sequence. These sub-
portions were designated as L1, L2 and L3 or H1, H2 and H3 where the “L” and the “H”
designates the light chain and the heavy chain regions, respectively. These regions may be
referred to as Chothia CDRs, which have boundaries that overlap with Kabat CDRs. Other
boundaries defining CDRs overlapping with the Kabat CDRs have been described by Padlan
(1995) FASEB J. 9:133-139 and MacCallum (1996) J. Mol. Biol. 262(5):732-45). Still other

27



WO 2013/063110 PCT/US2012/061686

10

15

20

25

30

35

CDR boundary definitions may not strictly follow one of the herein systems, but will
nonetheless overlap with the Kabat CDRs, although they may be shortened or lengthened in
light of prediction or experimental findings that particular residues or groups of residues or even
entire CDRs do not significantly impact antigen binding. The methods used herein may utilize
CDRs defined according to any of these systems, although certain embodiments use Kabat or
Chothia defined CDRs.

The term “framework” or “framework sequence” refers to the remaining sequences of a
variable region minus the CDRs. Because the exact definition of a CDR sequence can be
determined by different systems, the meaning of a framework sequence is subject to
correspondingly different interpretations. The six CDRs (CDR-L1, -L.2, and -1.3 of light chain
and CDR-H1, -H2, and -H3 of heavy chain) also divide the framework regions on the light chain
and the heavy chain into four sub-regions (FR1, FR2, FR3 and FR4) on each chain, in which
CDR1 is positioned between FR1 and FR2, CDR2 between FR2 and FR3, and CDR3 between
FR3 and FR4. Without specifying the particular sub-regions as FR1, FR2, FR3 or FR4, a
framework region, as referred by others, represents the combined FR’s within the variable
region of a single, naturally occurring immunoglobulin chain. A FR represents one of the four
sub- regions, and FRs represents two or more of the four sub- regions constituting a framework
region.

The term “germline antibody gene” or “gene fragment” refers to an immunoglobulin
sequence encoded by non- lymphoid cells that have not undergone the maturation process that
leads to genetic rearrangement and mutation for expression of a particular immunoglobulin.
(See, e.g., Shapiro et al. (2002) Crit. Rev. Immunol. 22(3): 183-200; Marchalonis et al. (2001)
Adv. Exp. Med. Biol. 484:13-30). One of the advantages provided by various embodiments
stems from the recognition that germline antibody genes are more likely than mature antibody
genes to conserve essential amino acid sequence structures characteristic of individuals in the
species, hence less likely to be recognized as from a foreign source when used therapeutically in
that species.

The term “neutralizing” refers to counteracting the biological activity of an antigen
when a binding protein specifically binds to the antigen. In an embodiment, the neutralizing
binding protein binds to the cytokine and reduces its biologically activity by at least about 20%,
40%, 60%, 80%, 85% or more.

The term “activity” includes activities such as the binding specificity and affinity of a
DVD-binding protein for two or more antigens.

The term “epitope” includes any polypeptide determinant capable of specific binding to
an immunoglobulin or T-cell receptor. In certain embodiments, epitope determinants include

chemically active surface groupings of molecules such as amino acids, sugar side chains,
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phosphoryl, or sulfonyl, and, in certain embodiments, may have specific three dimensional
structural characteristics, and/or specific charge characteristics. An epitope is a region of an
antigen that is bound by an antibody. An epitope thus consists of the amino acid residues of a
region of an antigen (or fragment thereof) known to bind to the complementary site on the
specific binding partner. An antigenic fragment can contain more than one epitope. In certain
embodiments, an antibody specifically binds an antigen when it recognizes its target antigen in a
complex mixture of proteins and/or macromolecules. Antibodies “‘bind to the same epitope” if
the antibodies cross-compete (one prevents the binding or modulating effect of the other). In
addition structural definitions of epitopes (overlapping, similar, identical) are informative, but
functional definitions are often more relevant as they encompass structural (binding) and
functional (modulation, competition) parameters.

The term *“surface plasmon resonance”, as used herein, refers to an optical phenomenon
that allows for the analysis of real-time biospecific interactions by detection of alterations in
protein concentrations within a biosensor matrix, for example using the BIAcore® system
(BIAcore International AB, a GE Healthcare company, Uppsala, Sweden and Piscataway, NJ).
For further descriptions, see Jonsson et al. (1993) Ann. Biol. Clin. 51:19-26; Jonsson.

The term “Kgp” refers to the on rate constant for association of a binding protein (e.g.,

an antibody) to the antigen to form the, e.g., antibody/antigen complex as is known in the art.
The “Kon” also is known by the terms ‘“‘association rate constant”, or “‘ka”, as used
interchangeably herein. This value indicating the binding rate of an antibody to its target antigen
or the rate of complex formation between an antibody and antigen also is shown by the equation
below:
Antibody (“Ab”) + Antigen (“Ag”)—Ab-Ag.

The term “K " refers to the off rate constant for dissociation, or “dissociation rate

constant”, of a binding protein (e.g., an antibody) from the, e.g., antibody/antigen complex as is

known in the art. The “K,¢f” also is known by the terms “dissociation rate constant” or “ky” as

used interchangeably herein. This value indicates the dissociation rate of an antibody from its
target antigen or separation of Ab-Ag complex over time into free antibody and antigen as
shown by the equation below:

Ab + Ag«—Ab-Ag.

The terms “Ky” and “equilibrium dissociation constant”, and refers to the value
obtained in a titration measurement at equilibrium, or by dividing the dissociation rate constant
(koff) by the association rate constant (kon). The association rate constant, the dissociation rate
constant and the equilibrium dissociation constant, are used to represent the binding affinity of

an antibody to an antigen. Methods for determining association and dissociation rate constants
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are well known in the art. Using fluorescence—based techniques offers high sensitivity and the
ability to examine samples in physiological buffers at equilibrium. Other experimental
approaches and instruments such as a BIAcore® (biomolecular interaction analysis) assay, can
be used (e.g., instrument available from BIAcore International AB, a GE Healthcare company,
Uppsala, Sweden). Additionally, a KinEXA® (Kinetic Exclusion Assay) assay, available from
Sapidyne Instruments (Boise, Idaho), can also be used.

The term “operably linked” refers to a juxtaposition wherein the components described
are in a relationship permitting them to function in their intended manner. A control sequence
“operably linked” to a coding sequence is ligated in such a way that expression of the coding
sequence is achieved under conditions compatible with the control sequences. “Operably
linked” sequences include both expression control sequences that are contiguous with the gene
of interest and expression control sequences that act in ¢rans or at a distance to control the gene
of interest. The term “expression control sequence” as used herein refers to polynucleotide
sequences which are useful to effect the expression and processing of coding sequences to
which they are ligated. Expression control sequences include appropriate transcription
initiation, termination, promoter and enhancer sequences; efficient RNA processing signals such
as splicing and polyadenylation signals; sequences that stabilize cytoplasmic mRNA; sequences
that enhance translation efficiency (i.e., Kozak consensus sequence); sequences that enhance
protein stability; and when desired, sequences that enhance protein secretion. The nature of such
control sequences differs depending upon the host organism; in prokaryotes, such control
sequences generally include promoter, ribosomal binding site, and transcription termination
sequence; in eukaryotes, generally, such control sequences include promoters and transcription
termination sequence. The term “control sequences” is intended to include components whose
presence is essential for expression and processing, and can also include additional components
whose presence is advantageous, for example, leader sequences and fusion partner sequences.

The term “recombinant host cell” (or simply “host cell”), is intended to refer to a cell
into which exogenous DNA has been introduced. In an embodiment, the host cell comprises two
more more (e.g., multiple) nucleic acids encoding antibodies, such as the host cells described in
US Patent No. 7,262,028, for example. It should be understood that such terms are intended to
refer not only to the particular subject cell, but to the progeny of such a cell. Because certain
modifications may occur in succeeding generations due to either mutation or environmental
influences, such progeny may not, in fact, be identical to the parent cell, but are still included
within the scope of the term “host cell” as used herein. In an embodiment, host cells include
prokaryotic and eukaryotic cells selected from any of the Kingdoms of life. In another
embodiment, eukaryotic cells include protist, fungal, plant and animal cells. In another

embodiment, host cells include but are not limited to the prokaryotic cell line E.Coli;
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mammalian cell lines CHO, HEK 293, COS, NSO, SP2 and PER.CO6; the insect cell line Sf9; and
the fungal cell Saccharomyces cerevisiae.

Standard techniques may be used for recombinant DNA, oligonucleotide synthesis, and
tissue culture and transformation (e.g., electroporation, lipofection). Enzymatic reactions and
purification techniques may be performed according to manufacturer’s specifications or as
commonly accomplished in the art or as described herein. The foregoing techniques and
procedures may be generally performed according to conventional methods well known in the
art and as described in various general and more specific references that are cited and discussed
throughout the present specification. See e.g., Sambrook et al. MOLECULAR CLONING: A
LLABORATORY MANUAL (2d ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y. (1989)), which is incorporated herein by reference for any purpose.

“Predetermined cutoff” and “predetermined level” refer generally to an assay cutoff
value that is used to assess diagnostic/prognostic/therapeutic efficacy results by comparing the
assay results against the predetermined cutoff/level, where the predetermined cutoff/level
already has been linked or associated with various clinical parameters (e.g., severity of disease,
progression/nonprogression/improvement, etc.). While the present disclosure may provide
exemplary predetermined levels, it is well-known that cutoff values may vary depending on the
nature of the immunoassay (e.g., antibodies employed, etc.). It further is well within the
ordinary skill of one in the art to adapt the disclosure herein for other immunoassays to obtain
immunoassay-specific cutoff values for those other immunoassays based on this disclosure.
Whereas the precise value of the predetermined cutoff/level may vary between assays,
correlations as described herein (if any) may be generally applicable.

“Pretreatment reagent,” e.g., lysis, precipitation and/or solubilization reagent, as used in
a diagnostic assay as described herein is one that lyses any cells and/or solubilizes any analyte
that is/are present in a test sample. Pretreatment is not necessary for all samples, as described
further herein. Among other things, solubilizing the analyte (e.g., polypeptide of interest) may
entail release of the analyte from any endogenous binding proteins present in the sample. A
pretreatment reagent may be homogeneous (not requiring a separation step) or heterogeneous
(requiring a separation step). With use of a heterogeneous pretreatment reagent there is removal
of any precipitated analyte binding proteins from the test sample prior to proceeding to the next
step of the assay.

“Quality control reagents” in the context of immunoassays and kits described herein,
include, but are not limited to, calibrators, controls, and sensitivity panels. A “calibrator” or
“standard” typically is used (e.g., one or more, such as a plurality) in order to establish
calibration (standard) curves for interpolation of the concentration of an analyte, such as an

antibody or an analyte. Alternatively, a single calibrator, which is near a predetermined
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positive/negative cutoff, can be used. Multiple calibrators (i.e., more than one calibrator or a
varying amount of calibrator(s)) can be used in conjunction so as to comprise a “sensitivity
panel.”

The terms “specific” and “specificity” in the context of an interaction between members
of a specific binding pair (e.g., an antigen (or fragment thereof) and an antibody (or
antigenically reactive fragment thereof)) refer to the selective reactivity of the interaction. The
phrase “specifically binds to” and analogous phrases refer to the ability of antibodies (or
antigenically reactive fragments thereof) to bind specifically to analyte (or a fragment thereof)
and not bind specifically to other entities.

The term “specific binding partner” is a member of a specific binding pair. A specific
binding pair comprises two different molecules, which specifically bind to each other through
chemical or physical means. Therefore, in addition to antigen and antibody specific binding
pairs of common immunoassays, other specific binding pairs can include biotin and avidin (or
streptavidin), carbohydrates and lectins, complementary nucleotide sequences, effector and
receptor molecules, cofactors and enzymes, enzyme inhibitors and enzymes, and the like.
Furthermore, specific binding pairs can include members that are analogs of the original specific
binding members, for example, an analyte-analog. Immunoreactive specific binding members
include antigens, antigen fragments, and antibodies, including monoclonal and polyclonal
antibodies as well as complexes, fragments, and variants (including fragments of variants)
thereof, whether isolated or recombinantly produced.

The term *“variant” means a polypeptide that differs from a given polypeptide in amino
acid sequence by the addition (e.g., insertion), deletion, or conservative substitution of amino
acids, but that retains the biological activity of the given polypeptide (e.g., a variant IL.-17 can
compete with anti-IL.-17 antibody for binding to IL.-17). A conservative substitution of an amino
acid, i.e., replacing an amino acid with a different amino acid of similar properties (e.g.,
hydrophilicity and degree and distribution of charged regions) is recognized in the art as
typically involving a minor change. These minor changes can be identified, in part, by
considering the hydropathic index of amino acids, as understood in the art (see, e.g., Kyte et al.
(1982) J. Mol. Biol. 157: 105-132). The hydropathic index of an amino acid is based on a
consideration of its hydrophobicity and charge. It is known in the art that amino acids of similar
hydropathic indexes can be substituted and still retain protein function. In one aspect, amino
acids having hydropathic indexes of + 2 are substituted. The hydrophilicity of amino acids also
can be used to reveal substitutions that would result in proteins retaining biological function. A
consideration of the hydrophilicity of amino acids in the context of a peptide permits calculation
of the greatest local average hydrophilicity of that peptide, a useful measure that has been

reported to correlate well with antigenicity and immunogenicity (see, e.g., US Patent No.
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4,554,101). Substitution of amino acids having similar hydrophilicity values can result in
peptides retaining biological activity, for example immunogenicity, as is understood in the art.
In one aspect, substitutions are performed with amino acids having hydrophilicity values within
+ 2 of each other. Both the hydrophobicity index and the hydrophilicity value of amino acids are
influenced by the particular side chain of that amino acid. Consistent with that observation,
amino acid substitutions that are compatible with biological function are understood to depend
on the relative similarity of the amino acids, and particularly the side chains of those amino
acids, as revealed by the hydrophobicity, hydrophilicity, charge, size, and other properties.
“Variant” also can be used to describe a polypeptide or fragment thereof that has been
differentially processed, such as by proteolysis, phosphorylation, or other post-translational
modification, yet retains its biological activity or antigen reactivity, e.g., the ability to bind to
IL-18. Use of “variant” herein is intended to encompass fragments of a variant unless otherwise
contradicted by context.

D Generation of DVD-binding protein

Dual Variable Domain binding proteins capable of binding TNF and methods of making
the same are provided. The binding protein can be generated using various techniques.
Expression vectors, host cell and methods of generating the binding protein are provided.

A) Construction of DVD-binding protein molecules

The dual variable domain (DVD) binding protein molecule is designed such that two
different light chain variable domains (VL) from the two different parent monoclonal antibodies
are linked in tandem directly or via a short linker by recombinant DNA techniques, followed by
the light chain constant domain. Similarly, the heavy chain comprises two different heavy chain
variable domains (VH) linked in tandem, followed by the constant domain CH1 and Fc region
(Figure 1A).

The variable domains can be obtained using recombinant DNA techniques from a parent
antibody generated by any one of the methods described herein. In an embodiment, the variable
domain is a murine heavy or light chain variable domain. In another embodiment, the variable
domain is a CDR grafted or a humanized variable heavy or light chain domain. In an
embodiment, the variable domain is a human heavy or light chain variable domain.

In one embodiment the first and second variable domains are linked directly to each
other using recombinant DNA techniques. In another embodiment the variable domains are
linked via a linker sequence. In an embodiment, two variable domains are linked. Three or more
variable domains may also be linked directly or via a linker sequence. The variable domains
may bind the same antigen or may bind different antigens. In some embodiments, the DVD-

binding protein molecules may include one immunoglobulin variable domain and one non-
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immunoglobulin variable domain such as ligand binding domain of a receptor, active domain of
an enzyme. DVD-binding protein molecules may also comprise 2 or more non-Ig domains.

The linker sequence may be a single amino acid or a polypeptide sequence. In an
embodiment, the linker sequences are AKTTPKLEEGEFSEAR (SEQ ID NO: 1);
AKTTPKLEEGEFSEARYV (SEQ ID NO: 2); AKTTPKLGG (SEQ ID NO: 3); SAKTTPKLGG
(SEQ ID NO: 4); SAKTTP (SEQ ID NO: 5); RADAAP (SEQ ID NO: 6); RADAAPTVS (SEQ
ID NO: 7); RADAAAAGGPGS (SEQ ID NO: 8); RADAAAA(G4S)4 (SEQ ID NO: 9).
SAKTTPKLEEGEFSEARYV (SEQ ID NO: 10); ADAAP (SEQ ID NO: 11); ADAAPTVSIFPP
(SEQ ID NO: 12); TVAAP (SEQ ID NO: 13); TVAAPSVFIFPP (SEQ ID NO: 14); QPKAAP
(SEQ ID NO: 15); QPKAAPSVTLFPP (SEQ ID NO: 16); AKTTPP (SEQ ID NO: 17);
AKTTPPSVTPLAP (SEQ ID NO: 18); AKTTAP (SEQ ID NO: 19); AKTTAPSVYPLAP (SEQ
ID NO: 20); ASTKGP (SEQ ID NO: 21); ASTKGPSVFPLAP (SEQ ID NO: 22),
GGGGSGGGGSGGGES (SEQ ID NO: 23); GENKVEYAPALMALS (SEQ ID NO: 24);
GPAKELTPLKEAKVS (SEQ ID NO: 25); GHEAAAVMQVQYPAS (SEQ ID NO: 26);
TVAAPSVFIFPPTVAAPSVFIFPP (SEQ ID NO: 27); and
ASTKGPSVFPLAPASTKGPSVFPLAP (SEQ ID NO: 28). The choice of linker sequences is
based on crystal structure analysis of several Fab molecules. There is a natural flexible linkage
between the variable domain and the CH1/CL constant domain in Fab or antibody molecular
structure. This natural linkage comprises approximately 10-12 amino acid residues, contributed
by 4-6 residues from C-terminus of V domain and 4-6 residues from the N-terminus of CL./CH1
domain. DVD-binding protein Igs were generated using N-terminal 5-6 amino acid residues, or
11-12 amino acid residues, of CL or CHI as linker in light chain and heavy chain of DVD-
binding protein, respectively. The N-terminal residues of CL or CH1 domains, particularly the
first 5-6 amino acid residues, adopt a loop conformation without strong secondary structures,
therefore can act as flexible linkers between the two variable domains. The N-terminal residues
of CL or CH1 domains are natural extension of the variable domains, as they are part of the Ig
sequences, therefore minimize to a large extent any immunogenicity potentially arising from the
linkers and junctions.

Other linker sequences may include any sequence of any length of CL/CH1 domain but
not all residues of CLL/CH1 domain; for example the first 5-12 amino acid residues of the
CL/CH1 domains; the light chain linkers can be from Cx or CA; and the heavy chain linkers can
be derived from CH1 of any isotypes, including Cyl, Cy2, Cy3, Cy4, Cal, Ca2, Cd, Ce, and Cp.
Linker sequences may also be derived from other proteins such as Ig-like proteins, (e.g., TCR,
FcR, KIR); G/S based sequences (e.g., G4S repeats; SEQ ID NO: 29); hinge region-derived

sequences; and other natural sequences from other proteins.
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In an embodiment a constant domain is linked to the two linked variable domains using
recombinant DNA techniques. In an embodiment, sequence comprising linked heavy chain
variable domains is linked to a heavy chain constant domain and sequence comprising linked
light chain variable domains is linked to a light chain constant domain. In an embodiment, the
constant domains are human heavy chain constant domain and human light chain constant
domain respectively. In an embodiment, the DVD heavy chain is further linked to an Fc region.
The Fc region may be a native sequence Fc region, or a variant Fc region. In another
embodiment, the Fc region is a human Fc region. In another embodiment the Fc region includes
Fcregion from IgG1, 1gG2, 1gG3, IgG4, IgA, IgM, IgE, or IgD.

In another embodiment two heavy chain DVD polypeptides and two light chain DVD
polypeptides are combined to form a DVD-binding protein molecule. Table 1 lists amino acid
sequences of VH and VL regions of exemplary antibodies for targets useful for treating disease,
e.g., for treating cancer. In an embodiment, a DVD comprising at least two of the VH and/or VL
regions listed in Table 1, in any orientation is provided. In some embodiments, VD1 and VD2
are independently chosen. Therefore, in some embodiments, VD1 and VD2 comprise the same
SEQ ID NO and, in other embodiments, VD1 and VD2 comprise different SEQ ID NOS. The
VH and VL domain sequences provided below comprise complementary determining region
(CDR) and framework sequences that are either known in the art or readily discernable using
methods known in the art. In some embodiments, one or more of these CDR and/or framework
sequences are replaced, without loss of function, by other CDR and/or framework sequences

from binding proteins that are known in the art to bind to the same antigen.

Table 1: List of Amino Acid Sequences of VH and VL regions of Antibodies for
Generating DVD-binding proteins

Three different anti- I[.-17 variants are shown inTable 1A (seq. 1, seq. 2, and seq. 3)

Table 1A. Certain VH and VL Regions that Bind IL-17

SEQ ID ABT Protein region |Sequence
No. | Unique 1234567890123456789012345678901234567890
ID

EVOLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQA
PGQGLEWMGVNDPESGGTEFYNQKEDGRVILTADESTSTAY
MELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGTTVIVS
S

30 AB273VH|VH-IL17 (seqg. 1)

DIQMTQSPSSLSASVGDRVTITCRASSGIISYIDWEQQKP
31 AB273VL|VL-IL17 (seq. 1) |GKAPKRLIYATFDLASGVPSRFSGSGSGTIDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIKR

EVOQLVQSGAEVKKPGSSVKVSCKASGGSFGGYGIGWVRQA
PGOGLEWMGGITPFFGFADYAQKFQGRVTIITADESTTTAY

32 |AB274VH|VH-ILLT (seq. 2) hpr oG TSDDTAVYYCARDPNEFWNGYYSTHDFDSHGOGT

TVIVSS
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SEQ ID ABT
No. | Unique
ID

Protein region

Sequence
1234567890123456789012345678901234567890

33 AB274VL

VL-IL17 (seqg. 2)

EIVLTQSPDFQSVIPKEKVTIITCRASQDIGSELHWYQQKP
DOPPKLLIKYASHSTSGVPSRESGSGSGTIDFTLTINGLEA
EDAGTYYCHQTDSLPYTFGPGTKVDIKR

34 AB275VH

VH-IL17 (seqg. 3)

EVOLVQSGAEVKKPGESVKISCKASGGSFRSYGISWVRQA
PGOGLEWMGGITHFFGITDYAQKFQGRVTITADESTTTAY
MELSGLTSDDTAVYYCAREPNDEWNGYYDTHDEDSWGQGT
TVTIVSS

35 AB275VL

VL-IL17 (seqg. 3)

EIVLTQSPDFQSVIPKEKVTITCRASQONIGSELHWYQQKP
DOQSPKLLIKYASHSISGVPSRESGSGSGTDFTLTINGLEA
EDAATYYCHQSDTLPHTFGQGTKVDIKR

Tables 1B and 1C provide the VH and VL sequences of fully human anti-human TNF

monoclonal antibodies isolated by in vitro display technologies from human antibody libraries

by their ability to bind recombinant human TNF proteins.

Table 1B. Individual Fully Human Anti-TNF-o VH Sequences

Protein region SEQ ID NO Sequence
123456789012345678901234567890
EVQLVQSGAEVKKPGASVKVSCKASGYTFET
AE11-1 VH SEQ ID SYDVNWVRQOATGQGLEWMGWMNPNSGNTGY
NO. :36 AQKFQGRVIITADESTSTAYMELSSLRSED
TAVYYCATIFDSDYMDVWGKGTLVTIVSS
CDR- Residues 31-
AEll-1 VH H1 35 of SEQ ID SYDVN
NO. :36
CDR- Residues 50-
AEll-1 VH 66 of SEQ ID WMNPNSGNTGYAQKFQG
H2
NO. :36
CDR- Residues 99-
AEll-1 VH H3 106 of SEQ FDSDYMDV
ID NO.:36
EVQLVQSGAEVKKPGSSAKVSCKASGGTES
AE11-5 VH SEQ ID SYAISWVROAPGQGLEWMGGIIPILGTANY
NO. :37 AQKFLGRVIITADESTSTVYMELSSLRSED
TAVYYCARGLYYDPTRADYWGQGTLVTVSS
CDR- Residues 31-
AEl11-5 VH H1 35 of SEQ ID SYAIS
NO.:37
CDR- Residues 50-
AEl11-5 VH 66 of SEQ ID GIIPILGTANYAQKFLG
H2
NO.:37
CDR— Residues 99-
AE11-5 VH H3 109 of SEQ GLYYDPTRADY
ID NO.:37
EVQLVESGGGLVQPGGSLRLSCATSGFETEN
NYWMSWVRQAPGKGLEWVANINHDESEKYY
TNF-JK1 VH ;gQ.gg VDSAKGRFTISRDNAEKSLEFLOMNSLRAED
o TAVYYCARITIRGRVGFDYYNYAMDVWGQGT
LVIVSS
CDR- Residues 31-
TNF-JK1 VH H1 35 of SEQ ID NYWMS
NO.:38
CDR- Residues 50-
TNF-JK1 VH 66 of SEQ ID NINHDESEKYYVDSAKG
H2 NO. : 38
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Protein region

SEQ ID NO

Sequence

123456789012345678901234567890

CDR-

Residues 99-

TNF-JK1 VH H3 115 of SEQ ITRGRVGFDYYNYAMDV
ID NO.:38
CDR- Residues 89
TNF-JK1 VL L3 -95 of SEQ QESYSLI
ID NO. :38
EVQLVQSGAEVKKPGASVKVSCKTSGYTE'S
NYDINWVRQPTGQGLEWMGWMDPNNGNTGY
TNF-Y7C VH ;gQ.gg AQKFVGRVIMTRDTSKTTAYLELSGLKSED
o TAVYYCARSSGSGGTWYKEYFQSWGQGTMV
TVSS
CDR- Residues 31-
TNF-Y7C VH H1 35 of SEQ ID NYDIN
NO. :39
CDR- Residues 50-
TNF-Y7C VH 66 of SEQ ID WMDPNNGNTGYAQKFVG
H2
NO. :39
CDR- Residues 99-
TNF-Y7C VH H3 112 of SEQ KSSGSGGTWYKEYFQS
ID NO.:39
EVQLVQSGAEVKKPGASVKVSCKTSGYSLT
AE11-7 VH SEQ ID QYPIHWVRQAPGORPEWMGWISPGNGNTKL
NO. : 40 SPKFQGRVTLSRDASAGTIVFMDLSGLTSDD
TAVYFCTSVDLGDHWGQGTLVTIVSS
CDR- Residues 31-
AEll-7 VH H1 35 of SEQ ID QYPIH
NO. :40
CDR- Residues 50-
AE11-7 VH 66 of SEQ ID WISPGNGNTKLSPKFQG
H2
NO. :40
CDR- Residues 99-
AEl11-7 VH H3 104 of SEQ VDLGDH
ID NO. :40
EVOQLVESGGGLVQPGRSLRLSCAASGFETFED
AE11-13 VH SEQ ID DYPMHWVRQAPGEGLEWVSGISSNSASIGY
NO. : 41 ADSVKGRETISRDNAQNTLYLQOMNSLGDED
TAVYYCVSLTLGIGQGTLVTIVSS
CDR— Residues 31-
AE11-13 VH H1 35 of SEQ ID DYPMH
NO. :41
CDR- Residues 50-
AE11-13 VH 66 of SEQ ID GISSNSASIGYADSVKG
H2
NO. :41
CDR- Residues 99-
AE11-13 VH H3 102 of SEQ LTLG
ID NO.:41

Table 1C. Individual Fully Human anti-TNF-a VL Sequences

NO. :42

Protein region SEQ ID NO. Sequence
123456789012345678901234567890
SYELTQPPSVSLSPGQTARITCSGDALPKQ
AE11-1 VL SEQ ID YAYWYQQOKPGQAPVLVIYKDTERPSGIPER
NO. :42 FSGSSSGTTIVILTISGAQAEDEADYYCQSA
DSSGTSWVEGGGTKLTVL
CDR- Residues 23-
AEl11-1 VL 33 of SEQ ID SGDALPKQYAY
Ll
NO. :42
CDR- Residues 49-
AEl11l-1 VL 12 55 of SEQ ID KDTERPS
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Protein region

SEQ ID NO.

Sequence

123456789012345678901234567890

CDR-

Residues 89

NO. :47

AEll-1 VL 13 -98 of SEQ SADSSGTSWV
ID NO.:42
DIVMTQSPDFHSVTPKEKVIITCRASQSIG
AE11-5 VL SEQ ID SSLHWYQQOKPDQSPKLLIRHASQSISGVPS
NO. :43 RESGSGSGTIDFTLTIHSLEAEDAATYYCHQ
SSSSPPPTFGQGTQVEIK
CDR- Residues 24-
AEll-5 VL 34 of SEQ ID RASQSIGSSLH
Ll
NO. :43
CDR- Residues 50-
AE1l1-5 VL L2 56 of SEQ ID HASQSIS
NO. :43
CDR- Residues 89
AEll-5 VL 13 -98 of SEQ HQSSSSPPPT
ID NO.:43
DIRLTQSPSPLSASVGDRVTIITCRASQSIG
TNF-JK1 VL SEQ ID NYLNWYQHKPGKAPKLLIYAASSLOSGVPS
NO. :44 RESGTIGSGIDFTLTISSLQPEDFATYYCQE
SYSLIFAGGTKVEIK
CDR- Residues 24-
TNF-JK1 VL 34 of SEQ ID RASQSIGNYLN
Ll
NO. :44
CDR- Residues 50-
TNF-JK1 VL 12 56 of SEQ ID AASSLQOS
NO. :44
CDR- Residues 89
TNF-JK1 VL L3 -95 of SEQ QESYSLI
ID NO. :44
DIVMTIQSPLSLPVIPGEPASISCRSSQSLL
TNF-Y7C VL SEQ ID HSNGYNYLDWYLOKPGQFPQLLIYLGSYRA
NO. :45 SGVPDRFSGSGSGTDFTLKISRVEAEDVGV
YYCMOQRIEFPPGTFGQGTKLGIK
CDR— Residues 24-
TNF-Y7C VL 39 of SEQ ID RSSQSLLHSNGYNYLD
Ll
NO. :45
CDR- Residues 55-
TNF-Y7C VL 12 61 of SEQ ID LGSYRAS
NO. :45
CDR- Residues 94
TNF-Y7C VL L3 -103 of SEQ MORIEFPPGT
ID NO. :45
DIVMIQSPEFQSVIPKEKVTIITCRASQSIG
AE11-7 VL SEQ ID SSLHWYQQKPDQSPKLLINYASQSFSGVPS
NO. :46 RFSGGGSGTIDFTLTINSLEAEDAATYYCHQ
SSNLPITFGOGTRLEIK
CDR- Residues 24-
AE1l-7 VL 34 of SEQ ID RASQSIGSSLH
Ll
NO. : 46
CDR- Residues 50-
AEl1l1-7 VL 1.2 56 of SEQ ID YASQSF'S
NO. :46
CDR- Residues 89
AE11l-7 VL L3 -97 of SEQ HQSSNLPIT
ID NO. :46
DIRLTQSPSSLSASVGDRVIITCRASQSIG
AE11-13 VL SEQ ID NYLHWYQQOKPGKAPKLLIYAASSLQSGVPS
NO. :47 RESGSGSGTIDFTLTISSLQPEDFATYYCQQ
SYSTLYSFGQGTKLEIK
CDR- Residues 24-
AE11-13 VL L1 34 of SEQ ID RASQSIGNYLH
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Protein region

SEQ ID NO.

Sequence

123456789012345678901234567890

Residues 50-

AE11-13 VL EER 56 of SEQ ID | AASSLOS
NO. :47
CDR- Residues 89
AE11-13 VL | T2 ~97 of SEQ | QOSYSTLYS
ID NO.:47

Tables 1D and 1E below provide a list of humanized ant-TNF MAK-195 antibodies that

were converted into IgG proteins for characterization, both VH and VL sequences.

Table 1D. Humanized Anti-TNF MAK-195 Ab VH sequences of IgG converted clones
Protein region Sequence
123456789012345678901234567890
EVQLVESGGGLVQPGGSLRLSCAASGFTFES
A8 SEQ ID NYGVNWVRQAPGKGLEWVSMIAADGFTDYA
VH NO. :48 SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWHHGPVAYWGQGTLVTIVSS
Residues 31-
eg EER 35 of SEQ ID NYGVN
NO. :48
Residues 50-
AS | CDR 65 of SEQ 1ID MIAADGFTDYASSVKG
VH | H2
NO. :48
Residues 98
sg ggR -106 of SEQ EWHHGPVAY
ID NO. :48
EVQLVESGGGLVQPGGSLRLSCAASGFTFES
BS5 SEQ ID NYGVSWVRQAPGKGLEWVSLIRGDGSTDYA
VH NO. : 49 SSLKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWHHGPVAYWGQGTLVTIVSS
Residues 31-
3; g[l’R 35 of SEQ ID | NYGVS
NO. :49
Residues 50-
BS | CDR 65 of SEQ 1ID LIRGDGSTDYASSLKG
VH | H2
NO. :49
Residues 98
33 ggR -106 of SEQ EWHHGPVAY
ID NO. :49
EVQLVESGGGLVQPGGSLRLSCAASGFTFES
rHC44 SEQ ID NYGVSWVRQAPGKGLEWVSMIWADGSTHYA
VH NO. :50 DTLKSRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
rHCéﬁ g’ip‘ 35 of SEQ ID | NYGVS
NO. :50
Residues 50-
rHC44 | CDR 65 of SEQ 1ID MIWADGSTHYADTLKS
VH | H2
NO. :50
Residues 98
rHcst ggR ~106 of SEQ EWQHGPVAY
ID NO.:50
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
rHC22 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTDYA
VH NO. :51 DTVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
rHcfnz{ g’ip‘ 35 of SEQ ID | NYGVT
NO. :51
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Protein region Sequence
123456789012345678901234567890
Residues 50-
THC22 | CDR 65 of SEQ ID MIWADGSTDYADTVKG
VH | H2
NO. :51
Residues 98
rHcéﬁ ggR ~106 of SEQ EWQHGPVAY
ID NO.:51
EVOLVESGGGLVOPGGSLRLSCAASGETES
rHC81 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO. :52 DSVKSRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWGOGTLVTVSS
Residues 31-
rHCS; EER 35 of SEQ ID NYGVT
NO. :52
Residues 50-
THC81 | CDR 65 of SEQ ID MIWADGSTHYADSVKS
VH | H2
NO. :52
Residues 98
rHCg; ggR ~106 of SEQ EWQHGPLAY
ID NO.:52
EVOLVESGGGLVOPGGSLRLSCAASGETES
rHC18 SEQ ID NYGVTWVRQAPGKGLEWVSMIWSDGSTDYA
VH NO. :53 SSVKGRFT T SRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGOGTLVTVSS
Residues 31-
rHcég EER 35 of SEQ ID NYGVT
NO. :53
Residues 50-
THC18 | CDR 65 of SEQ ID MIWSDGSTDYASSVKG
VH | H2
NO. :53
Residues 98
rHctg ggR ~106 of SEQ EWQHGPVAY
ID NO.:53
EVOLVESGGGLVOPGGSLRLSCAASGETES
rHC14 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO. : 54 SSLKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPAAYWGOGTLVTVSS
Residues 31-
rHcég EER 35 of SEQ ID NYGVT
NO. : 54
Residues 50-
rHC14 | CDR 65 of SEQ ID MIWADGSTHYASSLKG
VH | H2
NO. : 54
Residues 98
rHct; ggR ~106 of SEQ EWQHGPAAY
ID NO.:54
EVOLVESGGGLVOPGGSLRLSCAASGETES
rHC3 SEQ ID NYGVSWVRQAPGKGLEWVSMIWADGSTHYA
VH NO. :55 SSLKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGOGTLVTVSS
Residues 31-
rHS; EER 35 of SEQ ID NYGVS
NO. :55
Residues 50-
THC3 | CDR 65 of SEQ ID MIWADGSTHYASSLKG
VH | H2
NO. :55
Residues 98
rHS; ggR ~106 of SEQ EWQHGPVAY
ID NO.:55
EVOLVESGGGLVOPGGSLRLSCAASGETES
rHC19 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO. :56 SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPAAYWGOGTLVTVSS
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Protein region Sequence
123456789012345678901234567890
Residues 31-
rchln‘(; g‘iR 35 of SEQ ID | NYGVT
NO. : 56
Residues 50-
THC19 | CDR 65 of SEQ ID MIWADGSTHYASSVKG
VH | H2
NO. : 56
Residues 98
rHC‘];fI ggR -106 of SEQ EWQHGPAAY
ID NO.:56
EVQLVESGGGLVQPGGSLRLSCAASGFTFES
rHC34 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO.:57 SSVKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPSAYWGQGTLVTIVSS
Residues 31-
rHcf;; g’ip‘ 35 of SEQ ID | NYGVT
NO. :57
Residues 50-
THC34 | CDR 65 of SEQ ID MIWADGSTHYASSVKG
VH | H2
NO. :57
Residues 98
rHC‘:’;fI ggR ~106 of SEQ EWQHGPSAY
ID NO.:57
EVQLVESGGGLVQPGGSLRLSCAASGFTFES
rHC83 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO. : 58 SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
rHCg; E?R 35 of SEQ ID | NYGVT
NO. :58
Residues 50-
THC83 | CDR 65 of SEQ ID MIWADGSTHYASSVKG
VH | H2
NO. :58
Residues 98
rHcsg ggR ~106 of SEQ EWQHGPVAY
ID NO.:58
EVQLVESGGGLVQPGGSLRLSCAASGFTFES
S4-19 SEQ ID NYGVEWVRQAPGKGLEWVSGIWADGSTHYA
VH NO. : 59 DTVKSRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
s4 ‘1,}91 g’iR 35 of SEQ ID | NYGVE
NO. :59
Residues 50-
§4-19 | CDR 65 of SEQ ID GIWADGSTHYADTVKS
VH | H2
NO. :59
Residues 98
s4 ég ggR -106 of SEQ EWQHGPVAY
ID NO.:59
EVQLVESGGGLVQPGGSLRLSCAASGFTFES
S4-50 SEQ ID NYGVEWVRQAPGKGLEWVSGIWADGSTHYA
VH NO. : 60 DTVKSRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVGYWGQGTLVTVSS
Residues 31-
s4 3:_’1 E?R 35 of SEQ ID | NYGVE
NO. :60
Residues 50-
§4-50 | CDR 65 of SEQ ID GIWADGSTHYADTVKS
VH | H2
NO. :60
Residues 98
s4 33 ggR -106 of SEQ EWQHGPVGY
ID NO.:60
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Protein region

Sequence

123456789012345678901234567890

EVQLVESGGGLVQPGGSLRLSCAASGFETES

S4-63 SEQ ID NYGVEWVRQAPGKGLEWVSGIWADGSTHYA
VH NO. :61 DTVKSRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVGYWGQGTLVTIVSS
Residues 31-
s4 3?1 g’iR 35 of SEQ ID | NYGVE
NO.:61
Residues 50-
$4-63 | CDR 65 of SEQ ID GIWADGSTHYADTVKS
VH | H2
NO.:61
Residues 98
54 33 ggR -106 of SEQ EWQHGPVGY
ID NO.:61
EVQLVESGGGLVQPGGSLRLSCAASGFTFES
S4-55 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTDYA
VH NO. :62 STVKGRFTISRDNSKNTLYLOQMNSLRAEDT
AVYYCAREWQHGPVGYWGQGTLVTIVSS
Residues 31-
s4 ,32 g’iR 35 of SEQ ID | NYGVT
NO.:62
Residues 50-
§4-55 | CDR 65 of SEQ ID MIWADGSTDYASTVKG
VH | H2
NO. :62
Residues 98
54 33 ggR -106 of SEQ EWQHGPVGY
ID NO.:62
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
S4-6 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO. :63 SSVKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
S4v;61 g’iR 35 of SEQ ID | NYGVT
NO. :63
Residues 50-
§4-6 | CDR 65 of SEQ ID MIWADGSTHYASSVKG
VH | H2
NO. :63
Residues 98
S4v§ ggR -106 of SEQ EWQHGPVAY
ID NO. :63
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
S4-18 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO. :64 DSVKSRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWGQGTLVTVSS
Residues 31-
s4 tz S?R 35 of SEQ ID NYGVT
NO. :64
Residues 50-
$4-18 | CDR 65 of SEQ ID MIWADGSTHYADSVKS
VH | H2
NO. :64
Residues 98
S4 ég ggR -106 of SEQ EWQHGPLAY
ID NO.:64
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
S4-31 SEQ ID NYGVOWVRQAPGKGLEWVSGIGADGSTAYA
VH NO. :65 SSLKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHSGLAYWGQGTLVTVSS
Residues 31-
s4 3; SER 35 of SEQ ID NYGVQ
NO. :65
Residues 50-
54 3; ggR 65 of SEQ ID GIGADGSTAYASSLKG

NO. :65
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Protein region

Sequence

123456789012345678901234567890

Residues 98

54_3; ggR— -106 of SEQ EWQHSGLAY
ID NO.:65
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
S4-34 SEQ ID NYGVSWVRQAPGKGLEWVSMIWADGSTHYA
VH NO. :66 DTVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWGQGTLVTVSS
Residues 31-
s4 33 EER 35 of SEQ 1ID NYGVS
NO. :66
Residues 50-
§4-34 | CDR 65 of SEQ ID MIWADGSTHYADTVKG
VH | H2
NO. :66
Residues 98
s4 3; ggR -106 of SEQ EWQHGPLAY
ID NO. :66
EVQLVESGGGLVQPGGSLRLSCAASGFTFES
S4-74 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO.:67 DTVKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPLAYWGQGTLVTIVSS
Residues 31-
s4 3; EER 35 of SEQ 1ID NYGVT
NO.:67
Residues 50-
§4-74 | CDR 65 of SEQ ID MIWADGSTHYADTVKG
VH | H2
NO.:67
Residues 98
s4 3; ggR -106 of SEQ EWQHGPLAY
ID NO.:67
EVQLVESGGGLVQPGGSLRLSCAASGEFTFES
S4-12 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO. :68 SSVKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
s4 tﬁ EER 35 of SEQ 1ID NYGVT
NO. :68
Residues 50-
§4-12 | CDR 65 of SEQ ID MIWADGSTHYASSVKG
VH | H2
NO. :68
Residues 98
s4 éﬁ ggR -106 of SEQ EWQHGPVAY
ID NO. :68
EVQLVESGGGLVQPGGSLRLSCAASGEFTFES
S4-54 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO. :69 SSVKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
s4 3; EER 35 of SEQ ID NYGVT
NO. :69
Residues 50-
§4-54 | CDR 65 of SEQ ID MIWADGSTHYASSVKG
VH | H2
NO. :69
Residues 98
S4 3; ggR -106 of SEQ EWQHGPVAY
ID NO.:69
EVQLVESGGGLVQPGGSLRLSCAASGEFTFES
S4-17 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO.:70 SSVKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
S4-17 | CDR-
ve | 51 35 of SEQ ID NYGVT

NO. :70
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Protein region Sequence
123456789012345678901234567890
Residues 50-
$4-17 | CDR 65 of SEQ 1ID MIWADGSTHYASSVKG
VH | H2
NO. :70
Residues 98
S4 é; ggR -106 of SEQ EWQHGPVAY
ID NO.:70
EVQLVESGGGLVQPGGSLRLSCAASGFETES
S4-40 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO.:71 SSVKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
s4 sg EER 35 of SEQ ID NYGVT
NO.:71
Residues 50-
§4-40 | CDR 65 of SEQ ID MIWADGSTHYASSVKG
VH | H2
NO.:71
Residues 98
S4 ég ggR -106 of SEQ EWQHGPVAY
ID NO.:71
EVOLVESGGGLVQPGGSLRLSCAASGFEFTES
S4-24 SEQ ID NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH NO.:72 SSVKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
s4 sg g?R 35 of SEQ ID NYGVT
NO.:72
Residues 50-
§4-24 | CDR 65 of SEQ 1ID MIWADGSTHYASSVKG
VH | H2
NO.:72
Residues 98
s4 33 ggR -106 of SEQ EWQHGPVAY
ID NO.:72

Table 1E. Humanized Anti-TNF MAK-195 Ab VL sequences of IgG converted clones

Protein region SEQ ID NO. Sequence
123456789012345678901234567890
hMAK195 DIQMTQSPSSLSASVGDRVTITCKASQAVS
VL. 1 SEQ ID SAVAWYQQKPGKAPKLLIYWASTRHTGVPS
VL. NO.:73 REFSGSGSGTIDFTLTISSLOPEDFATYYCQQ
HYSTPFTFGQGTKLEIKR
hMAK195 CDR- Residues 24-
VL.1 L1 34 of SEQ ID KASQAVSSAVA
VL NO.:73
hMAK195 CDR- Residues 50—
VL.1 1.2 56 of SEQ 1ID WASTRHT
VL NO.:73
hMAK195 CDR- Residues 89
VL.1| o -97 of SEQ QQHYSTPFT
VL ID NO.:73
DIQOMTQSPSSLSASVGDRVTITCRASQLVS
S4-24 SEQ ID SAVAWYQQKPGKAPKLLIYWASTLHTGVPS
VL NO. :74 RFSGSGSGTIDFTLTISSLOPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
Residues 24-
54_‘2,14_‘ EER_ 34 of SEQ ID RASQLVSSAVA
NO. :74
Residues 50-
54_\2,:‘ S;R_ 56 of SEQ ID WASTLHT
NO. :74
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Protein region SEQ ID NO. Sequence
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Residues 89
s4 3; igR -97 of SEQ QOHYRTPFT
ID NO.:74
DIQMTQSPSSLSASVGDRVTITCRASQLVS
S4-40 SEQ ID SAVAWYQQKPGKAPKLLIYWASTRHSGVPS
VL NO. :75 REFSGSGSGTIDFTLTISSLQPEDFATYYCQQ
HYRTPFSFGQGTKLEIKR
Residues 24-
s4 32 EER 34 of SEQ 1ID RASQLVSSAVA
NO.:75
Residues 50-
54 sg ggR 56 of SEQ ID WASTRHS
NO.:75
Residues 89
84 ég igR -97 of SEQ QOOHYRTPF'S
ID NO.:75
DIQMTQSPSSLSASVGDRVTITCRASQLVS
S4-17 SEQ ID SAVAWYQQKPGKAPKLLIYWASTRHSGVPS
VL NO.:76 REFSGSGSGTIDFTLTISSLQPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
Residues 24-
s4 tz EER 34 of SEQ 1ID RASQLVSSAVA
NO. :76
Residues 50-
S4 éz ggR 56 of SEQ ID WASTRHS
NO.:76
Residues 89
54 éz igR -97 of SEQ OQOHYRTPFT
ID NO.:76
DIQMTQSPSSLSASVGDRVTITCRASQLVS
S4-54 SEQ ID SAVAWYQQOKPGKAPKLLIYWASARHTGVPS
VL NO. :77 REFSGSGSGTIDFTLTISSLQPEDFATYYCQQ
HYKTPFSFGQGTKLEIKR
Residues 24-
54 3; EER 34 of SEQ ID RASQLVSSAVA
NO.:77
Residues 50-
s4 3; ggR 56 of SEQ ID WASARHT
NO. :77
Residues 89
s4 33 ggR -97 of SEQ QOQOHYKTPF'S
ID NO.:77
DIQMTQSPSSLSASVGDRVTITCRASQLVS
S4-12 SEQ ID SAVAWYQQKPGKAPKLLIYWASARHTGVPS
VL NO.:78 REFSGSGSGTIDFTLTISSLQPEDFATYYCQQ
HYKTPFTFGQGTKLEIKR
Residues 24-
54 éi EER 34 of SEQ ID RASQLVSSAVA
NO.:78
Residues 50-
4 éi EER 56 of SEQ 1ID WASARHT
NO.:78
Residues 89
S4 éi ggR -97 of SEQ OOHYKTPFT
ID NO.:78
DIQMTQSPSSLSASVGDRVTITCRASQLVS
S4-74 SEQ ID SAVAWYQQKPGKAPKLLIYWASARHTGVPS
VL NO.:79 RESGSGSGTIDFTLTISSLQPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
Residues 24-
$4-74 | CDR 34 of SEQ ID RASQLVSSAVA
VL | L1 NO. : 79
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Protein region SEQ ID NO. Sequence
123456789012345678901234567890
Residues 50-
s4 zé EBR 56 of SEQ ID WASARHT
NO.:79
Residues 89
sS4 ‘7,: S;R -97 of SEQ QQOHYRTPFT
ID NO.:79
DIQMTQSPSSLSASVGDRVTITCRASQLVS
S4-34 SEQ ID SAVAWYQQKPGKAPKLLIYWASTRHTGVPS
VL NO. :80 REFSGSGSGTIDFTLTISSLOQPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
Residues 24-
54 3; EER 34 of SEQ ID RASQLVSSAVA
NO. :80
Residues 50-
4 3; EER 56 of SEQ 1ID WASTRHT
NO. :80
Residues 89
s4 3; ggR -97 of SEQ OQOHYRTPFT
ID NO.:80
DIQOMTQSPSSLSASVGDRVTITCRASQGVS
S4-31 SEQ ID SALAWYQQKPGKAPKLLIYWASALHSGVPS
VL NO. :81 RESGSGSGTDFTLTISSLQPEDFATYYCQQ
HYSAPFTFGQGTKLEIKR
Residues 24-
S4 3; EER 34 of SEQ ID RASQGVSSALA
NO. :81
Residues 50-
sS4 3; EER 56 of SEQ 1ID WASALHS
NO. :81
Residues 89
s4 3; ggR -97 of SEQ OQOHYSAPFT
ID NO.:81
DIQOMTQSPSSLSASVGDRVTITCRASQLVS
S4-18 SEQ ID SAVAWYQQKPGKAPKLLIYWASTLHSGVPS
VL NO. :82 RESGSGSGTDFTLTISSLQPEDFATYYCQQ
HYSTPFTFGQGTKLEIKR
Residues 24-
S4 éi EER 34 of SEQ ID RASQLVSSAVA
NO. :82
Residues 50-
sS4 éi izR 56 of SEQ 1ID WASTLHS
NO. :82
Residues 89
s4 ti ggR -97 of SEQ QOHYSTPFT
ID NO.:82
DIQOMTQSPSSLSASVGDRVTITCKASQLVS
S4-6 SEQ ID SAVAWYQQKPGKAPKLLIYWASTRHTGVPS
VL NO. :83 RESGSGSGTDFTLTISSLQPEDFATYYCQQ
HYSTPFTFGQGTKLEIKR
Residues 24-
S4v€ E?R 34 of SEQ ID KASQLVSSAVA
NO. :83
Residues 50-
S4V§ igR 56 of SEQ 1ID WASTRHT
NO. :83
Residues 89
S4v€ ggR -97 of SEQ QOHYSTPFT
ID NO.:83
DIQOMTQSPSSLSASVGDRVTITCKASQLVS
S4-55 SEQ ID SAVAWYQQKPGKAPKLLIYWASTLHTGVPS
VL NO. : 84 REFSGSGSGTDFTLTISSLQPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
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Protein region

SEQ ID NO.

Sequence

123456789012345678901234567890

Residues 24-

S4'€i E?R_ 34 of SEQ ID KASQLVSSAVA
NO. : 84
Residues 50-
S4 Si ng 56 of SEQ 1ID WASTLHT
NO. :84
Residues 89
s4 Si ggR -97 of SEQ QOHYRTPFT
ID NO.:84
DIQOMTQSPSSLSASVGDRVTITCKASQKVS
S4-63 SEQ ID SATLAWYQQKPGKAPKLLIYWASALHSGVPS
VL NO. : 85 RESGSGSGTDFTLTISSLQPEDFATYYCQQ
HYRPPFTFGQGTKLEIKR
Residues 24-
84 Si E?R 34 of SEQ ID KASQKVSSALA
NO. :85
Residues 50-
s4 Si ggR 56 of SEQ 1ID WASALHS
NO. :85
Residues 89
54 Si ggR -97 of SEQ QOHYRPPFT
ID NO.:85
DIQOMTQSPSSLSASVGDRVTITCKASQLVS
S4-50 SEQ ID SAVAWYQQKPGKAPKLLIYWASALHTGVPS
VL NO. : 86 RFSGSGSGTDFTLTISSLQPEDFATYYCQQ
HYSSPYTFGQGTKLEIKR
Residues 24-
54 gg E?R 34 of SEQ ID KASQLVSSAVA
NO. : 86
Residues 50-
s4 Sg ggR 56 of SEQ 1ID WASALHT
NO. :86
Residues 89
54 32 ggR -97 of SEQ QOHYSSPYT
ID NO. :86
DIQOMTQSPSSLSASVGDRVTITCKASQLVS
S4-19 SEQ ID SAVAWYQQKPGKAPKLLIYWASTLHTGVPS
VL NO. :87 RFSGSGSGTDFTLTISSLQPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
Residues 24-
s4 éi E?R 34 of SEQ ID KASQLVSSAVA
NO. :87
Residues 50-
s4 ti ggR 56 of SEQ 1ID WASTLHT
NO. :87
Residues 89
54 éi ggR -97 of SEQ QOHYRTPFT
ID NO.:87

The tables below provide a list of humanized MAK-199 antibodies that were converted

into IgG proteins for characterization, both VH and VL sequences.
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Table 1F. Humanized Anti-TNF MAK-199 Ab VH sequences of IgG converted clones

Protein region SEQ ID NO Sequence
123456789012345678901234567890
EVQLVQSGAEVKKPGASVKVSCKASGYTFA
NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
1%6$7€1M2S3# ;g? : gg AQKFQGRVTMTTDTSTSTAYMELSSLRSED
TAVYYCARKLFTTMDVTDNAMDYWGQGTTV
TVSS
J662M2S3#1 CDR- Residues 31-
0 VH H1 35 of SEQ ID NYGII
NO. :88
J662M2S3#1 CDR- Residues 50-
0 VH 66 of SEQ ID WINTYTGKPTYAQKFQG
H2
NO. :88
J662M2S3#1 CDR- Residues 99-
0 VH H3 112 of SEQ RASQODISQYLN
ID NO. :88
EVQLVQSGAEVKKPGASVKVSCKASGYTFEN
NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
563§M283#1 Sg?:gg AQKLOGRVTMTTDTSTSTAYMELSSLRSED
TAVYFCARKLENTVDVTDNAMD YWGQGTTV
TVSS
J662M2S3#1 | ~pp_ Residues 31-
3 VH H1 35 of SEQ ID NYGII
NO. :89
J662M2S3#1 CDR- Residues 50-
3 VH 66 of SEQ ID WINTYTGKPTYAQKLQG
H2
NO. : 89
J662M2S3#1 CDR- Residues 99-
3 VH H3 112 of SEQ KLFNTVDVTDNAMD
ID NO.:89
EVQLVQSGAEVKKPGASVKVSCKASGYTFEN
NYGIIWVRQAPGQGLEWMGWINTYTGVPTY
g63§M283#l Eg?:gg AQKFQGRVTMTTDTSTSTAYMELSSLRSED
TAVYYCARKLFNTVDVTDNAMDYWGQGTTV
TVSS
Residues 31-
‘576\6,;’4253#1 g':l’R_ 35 of SEQ ID NYGII
NO. :90
Residues 50-
J662M253+1 | CDR— 66 of SEQ 1ID WINTYTGVPTYAQKFQG
5 VH H2
NO. :90
Residues 99-
g6$§M283#l ggR_ 112 of SEQ KLENTVDVTDNAMD
ID NO.:90
EVQLVQSGAEVKKPGASVKVSCKASGYTFEN
NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
26$§M283#l ;g?:g? AQKFQOGRVTMITDTSTSTAYMELSSLRSED
TAVYYCARKLFNTVAVTDNAMDYWGQGTTV
TVSS
Residues 31-
26\6,?4283#1 g]:l)R_ 35 of SEQ ID NYGII
NO. :91
Residues 50-
J662M253#1 | CDR~ 66 of SEQ ID WINTYTGKPTYAQKFQG
6 VH H2
NO.:91
Residues 99-
gGSEMZSS#l ggR_ 112 of SEQ KLEFNTVAVTDNAMD
ID NO.:91
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Protein region SEQ ID NO Sequence
123456789012345678901234567890
EVQLVQSGAEVKKPGASVKVSCKASGYTFR
NYGITIWVRQAPGQGLEWMGWINTYTGKPTY
563§M283#2 ;g?:gg AQKFQGRVTMITDTSTSTAYMELSSLRSED
TAVYFCARKLFTTVDVTDNAMDYWGQGTTV
TVSS
J662M2S3#2 CDR- Residues 31-
1 VH H1 35 of SEQ ID NYGII
NO.:92
J662M2S3#2 CDR- Residues 50-
1 VH 66 of SEQ ID WINTYTGKPTYAQKFQG
H2
NO.:92
J662M2S3#2 CDR- Residues 99-
1 VH H3 112 of SEQ KLFTTVDVTDNAMD
ID NO.:92
EVQLVQSGAEVKKPGASVKVSCKASGYTEN
NYGINWVRQAPGQGLEWMGWINTYTGKPTY
36$§M283#3 ;g?:gg AQKFQGRVTMITDTSTSTAYMELSSLRSED
TAVYFCARKFRNTVAVTDYAMDYWGQGTTV
TVSS
J662M2S3#3 CDR- Residues 31-
4 VH H1 35 of SEQ ID NYGIN
NO.:93
J662M2S3#3 | ~pp_ Residues 50—
4 VH 66 of SEQ ID WINTYTGKPTYAQKFQG
H2
NO.:93
J662M2S3#3 CDR- Residues 99-
4 VH H3 112 of SEQ KFRNTVAVTDYAMD
ID NO.:93
EVQLVQSGAEVKKPGASVKVSCKASGYTFR
NYGITWVRQAPGQGLEWMGWINTYTGKPTY
26$§M283#3 ;g?zgi AQKFQGRVIMITDTSTSTAYMELSSLRSED
TAVYFCARKLFTTMDVTDNAMDYWGQGTTV
TVSS
Residues 31-
263§M283#3 EER 35 of SEQ ID NYGIT
NO.:94
Residues 50-
J662M253#3 | CDR~ 66 of SEQ ID WINTYTGKPTYAQKFQG
6 VH H2
NO.:94
Residues 99-
26$§M283#3 ggR_ 112 of SEQ KLFTTMDVTDNAMD
ID NO.:94
EVOLVQSGAEVKKPGASVKVSCKASGYTFA
NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
gGS§M253#4 Sg?zgg AQKFQGRVIMITDTSTSTAYMELSSLRSED
TAVYYCARKLFTTMDVTDNAMDYWGQGTTV
TVSS
J662M2S3#4 | o Residues 31-
5 VH H1 35 of SEQ ID NYGIT
NO.:95
J662M2S34#4 CDR- Residues 50-
5 VH 66 of SEQ ID WINTYTGKPTYAQKFQG
H2
NO.:95
J662M2S3#4 CDR- Residues 99-
5 VH H3 112 of SEQ KLFTTMDVTDNAMD
ID NO.:95
EVQLVQSGAEVKKPGASVKVSCKASGYTFES
NYGINWVRQAPGQGLEWMGWINTYTGQPSY
363§M283#5 Eg?:;g AQKFQGRVIMTTDTSTSTAYMELSSLRSED
TAVYYCARKLFKTEAVTDYAMDYWGQGTTV
TVSS
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Protein region SEQ ID NO Sequence
123456789012345678501234567890
J662M2S3#5 | ~pp_ Residues 31-
8 VH H1 35 of SEQ ID NYGIN
NO. :96
J662M2S3#5 CDR- Residues 50-
8 VH 66 of SEQ ID WINTYTGQPSYAQKFQG
H2
NO. :96
J662M2S3#5 CDR- Residues 99-
8 VH H3 112 of SEQ KLFKTEAVTDYAMD
ID NO.:96
EVQLVQSGAEVKKPGASVKVSCKASGYTEN
NYGIIWVROAPGQGLEWMGWINTYSGKPTY
36$§M283#7 ;gQgg AQKFQGRVTMITDTSTSTAYMELSSLRSED
TAVYFCARKLFTTMDVTDNAMD YWGQGTTV
TVSS
J662M2S3#7 CDR- Residues 31-
2 VH H1 35 of SEQ ID NYGIT
NO.:97
J662M2S3+#7 | ~pp_ Residues 50—
2 VH 66 of SEQ ID WINTYSGKPTYAQKFQG
H2
NO.:97
J662M2S34#7 CDR- Residues 99-
2 VH H3 112 of SEQ KLFTTMDVTDNAMD
ID NO.:97

Table 1G. Humanized Anti-TNF MAK-199 Ab VL sequences of IgG converted clones

Protein region SEQ ID NO Sequence
123456789012345678901234567890
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S3+# SEQ ID QYLNWYQQKPGKAPKLLIYYTSRLOSGVPS
10 VL NO. :98 RFSGSGSGTDFTLTISSLQPEDFATYFCQQ
GNTWPPTFGQGTKLEIK
J662M2S3+#1 CDR- Residues 24-
0 VL 1 34 of SEQ ID RASQDISQYLN
NO. :98
J662M2S3#1 CDR- Residues 50-
0 VL 1.2 56 of SEQ ID YTSRLQS
NO. :98
J662M2S3#1 CDR- Residues 89
0 VL 13 -97 of SEQ QOGNTWPPT
ID NO.:98
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S34#1 SEQ ID NYLNWYQQKPGKAPKLLIYYTSRLQSGVPS
3 VL NO. : 99 RFSGSGSGTDYTLTISSLQPEDFATYFCQQ
GNSWPPTFGQGTKLEIK
J662M2S3#1 CDR- Residues 24-
3 VL 1 34 of SEQ ID RASQDISNYLN
NO. :99
J662M2S3#1 CDR- Residues 50-
3 VL 1.2 56 of SEQ ID YTSRLQS
NO. :99
J662M2S3#1 CDR- Residues 89
3 VL 13 -97 of SEQ QOGNSWPPT
ID NO.:99
DIQMTQSPSSLSASVGDRVIITCRASQDIY
J662M2S34#1 SEQ ID NYLNWYQQKPGKAPKLLIYYTSRLQSGVPS
5 VL NO.:100 RFSGSGSGTDYTLTISSLQPEDFATYFCQQ
GNTQPPTFGQGTKLEIK
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Protein region SEQ ID NO Sequence
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Residues 24-
g63iMZS3#l E?R_ 34 of SEQ ID RASQDIYNYLN
NO.:100
Residues 50-
gGSiMZS3#l EER 56 of SEQ ID YTSRLQS
NO.:100
Residues 89
gGSiMZS3#l ggR -97 of SEQ QOGNTQPPT
ID NO.:100
DIQOMTQSPSSLSASVGDRVTITCRASQDIE
J662M2S3#1 SEQ ID NYLNWYQQKPGKAPKLLIYYTSRLOSGVPS
6 VL NO.:101 RESGSGSGTDFTLTISSLQPEDFATYFCQQ
GNTQPPTFGQGTKLEIK
Residues 24-
263iM283#1 E?R_ 34 of SEQ ID RASQDIENYLN
NO.:101
Residues 50-
gGSiMzs3#l ggR 56 of SEQ ID YTSRLQS
NO.:101
Residues 89
gGSiM253#1 ggR— -97 of SEQ QOGNTQPPT
ID NO.:101
DIQOMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S34#2 SEQ ID NYLNWYQQKPGKAPKLLIYYTSRLQSGVPS
1 VL NO.:102 RFSGSGSGTDYTLTISSLQPEDFATYFCQQ
GNTWPPTFGQGTKLEIK
J662M2S3#2 | ~pp_ Residues 24-
1 VL L1 34 of SEQ ID RASQODISNYLN
NO.:102
J662M2S3#2 CDR- Residues 50-
1 VL 1.2 56 of SEQ 1ID YTSRLQS
NO.:102
J662M2S3#2 CDR- Residues 89
1 VL 13 -97 of SEQ QOGNTWPPT
ID NO.:102
DIQOMTQSPSSLSASVGDRVTITCRASQDIY
J662M2S343 SEQ ID DVLNWYQQKPGKAPKLLIYYASRLOSGVPS
4 VL NO.:103 RFSGSGSGTDFTLTISSLQPEDFATYYCQQ
GITLPPTFGQGTKLEIK
J662M2S3#3 CDR- Residues 24-
4 VL 1 34 of SEQ ID RASQODIYDVLN
NO.:103
J662M2S3#3 CDR— Residues 50-
4 VL 12 56 of SEQ 1ID YASRLQS
NO.:103
J662M2S3#3 CDR- Residues 89
4 VL L3 -97 of SEQ OOGITLPPT
ID NO.:103
DIOMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S343 SEQ ID NYLNWYQQKPGKAPKLLIYYTSRLQOSGVPS
6 VL NO.:104 REFSGSGSGTIDYTLTISSLQPEDFATYFCQQ
GNTWPPTFGQGTKLEIK
Residues 24-
gGSiMZS3#3 EER_ 34 of SEQ ID RASQDISNYLN
NO.:104
Residues 50-
gGSiMzs3#3 ggR— 56 of SEQ ID YTSRLOQS
NO.:104
Residues 89
263iM283#3 ggR— -97 of SEQ QOGNTWPPT
ID NO.:104
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Protein region SEQ ID NO Sequence
123456789012345678901234567890
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S34#4 SEQ ID QYLNWYQQKPGKAPKLLIYYTSRLQOSGVPS
5 VL NO.:105 REFSGSGSGIDFTLTISSLOPEDFATYFCQQ
GNTWPPTFGQGTKLEIK
J662M2S3+4 CDR- Residues 24-
5 VL 11 34 of SEQ ID RASQDISQYLN
NO.:105
J662M2S3#4 CDR- Residues 50-
5 VL 1.2 56 of SEQ ID YTSRLQS
NO.:105
J662M2S3#4 CDR- Residues 89
5 VL 13 -97 of SEQ QOOGNTWPPT
ID NO.:105
DIQMTQSPSSLSASVGDRVTITCRASQNIY
J662M2S3#5 SEQ ID NVLNWYQQKPGKAPKLLIYYASRLQSGVPS
8 VL NO.:106 RFSGSGSGTIDFTLTISSLQPEDFATYEFCQQ
GNTMPPTFGQGTKLEIK
J662M2S3#5 CDR- Residues 24-
8 VL 1.1 34 of SEQ ID RASONIYNVLN
NO.:106
J662M2S3#5 CDR- Residues 50-
8 VL L2 56 of SEQ ID YASRLQS
NO.:106
J662M2S3#5 CDR- Residues 89
8 VL 13 -97 of SEQ QOGNTMPPT
ID NO.:106
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S3#7 SEQ ID NFLNWYQQKPGKAPKLLIYYTSRLQOSGVPS
2 VL NO.:107 RFSGSGSGTDYTLTISSLQPEDFATYEFCQQ
GNTQPPTFGQGTKLEIK
J662M2S347 CDR- Residues 24-
2 VL 11 34 of SEQ ID RASQDISNFLN
NO.:107
J662M2S34#7 CDR- Residues 50-
2 VL 1.2 56 of SEQ ID YTSRLQS
NO.:107
J662M2S3#7 CDR- Residues 89
2 VL 13 -97 of SEQ QOGNTQPPT
ID NO.:107

The following tables provide anti-Il.-17 sequences from converted clones.

Table 1H. Individual Anti-IL-17 Ab VH Sequences from Converted Clones for Generating
DVD-Binding Proteins

Protein region SEQ ID NO Sequence
123456789012345678901234567890
EVQLVQSGAEVKKPGSSVKVSCKASGYTET
hl10f7VH.1 SEO ID DYEIHWVRQAPGQGLEWIGVNDPESGGTFY
a.glm NO.:108 NOQKFDGRATLTADKSTSTAYMELSSLRSED
VH ° TAVYYCTRYYRYESFYGMDYWGQGTTVTIVS
S
hl10f7VH.1 CDR- Residues 31-
a.glm H1 35 of SEQ ID DYEIH
VH NO.:108
h10f7VH.1 CDR- Residues 50-
a.glm H2 66 of SEQ ID VNDPESGGTFYNQKFDG
VH NO.:108
h10£f7VH.1 CDR- Residues 99-
a.glm H3 110 of SEQ YYRYESFYGMDY
VH ID NO.:108
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123456789012345678901234567890
EVQLVQSGAEVKKPGSSVKVSCKASGYTFED
J439M1S3R DYEITHWVRQAPGQGLEWIGVNDPESGGTFY
5#10 SEQ ID NOKFDGRATLTADKSTSTAYMELSSLRSED
NO.:109 TAVYYCTRYDKWDSFYGMDYWGQGTTVTVS
VH S
giingS3R CDR- Residues 31-
35 of SEQ ID DYEIH
Hl NO.:109
VH
gﬁngsaR CDR- Residues 50- VNDPESGGTFYNQKFDG
66 of SEQ ID Q
H2 NO.:109
VH
giingS3R CDR- Residues 99-
H3 110 of SEQ YDKWDSFYGMDY
VH ID NO.:109
EVQLVQSGAEVKKPGSSVKVSCKASGYTFET
J439M1S3 SEQ ID DYETHWVRQAPGQGLEWMGVNDPESGGTFY
R5#11 NO.:110 NOKFDGRVTLTADESTSTAYMELSSLRSED
VH o TAVYYCTRYSKWDSFDGMDYWGQGTTVTVS
S
J439M1S83 CDR- Residues 31-
R5#11 Hl 35 of SEQ ID DYEIH
VH NO.:110
J439M1S3 CDR- Residues 50-
R5#11 H2 66 of SEQ ID VNDPESGGTEFYNQKFDG
VH NO.:110
J439M1S3 Residues 99-
R5#11 ggR— 110 of SEQ YSKWDSFDGMDY
VH ID NO.:110
EVQLVQSGAEVKKPGSSVKVSCKASGYTFET
J439M1S2 DYEIHWVRQAPGQGLEWIGVNDPDSGGTLY
(H)3 #A6 SEQ ID NOKFDGRVTLTADESTSTAYMELSSLRSED
VH NO.:111 TAVYYCTRYDKWYSFEGMDIWGQGTTVTVS
S
439M1S2 ( CDR- Residues 31-
H)3 #A6 - 35 of SEQ ID DYEIH
VH NO.:111
439M1S2 ( CDR- Residues 50-
H)3 #A6 H2 66 of SEQ 1ID VNDPDSGGTLYNQKFDG
VH NO.:111
439M1S2 ( CDR- Residues 99-
H)3 #A6 H3 110 of SEQ YDKWYSFEGMDI
VH ID NO.:111
EVQLVQSGAEVKKPGSSVKVSCKASGYTFET
J439M1S2 ( SEQ ID DYEIHWVRQAPGQGLEWIGVNDPESGGTFY
H)3 #All NO.:112 NQKFDGRVTLSADESTSTAYMELSSLRSED
VH o TAVYYCTRYDKYWSFEGMDYWGQGTTVTIVS
S
J439M1S2 ( CDR- Residues 31-
H)3 #Aall - 35 of SEQ ID DYEIH
VH NO.:112
J439M1LS2 ( CDR— Residues 50-
H)3 #All H2 66 of SEQ ID VNDPESGGTFYNQKFDG
VH NO.:112
J439M1S2 ( CDR- Residues 99-
H)3 #All H3 110 of SEQ YDKYWSFEGMDY
VH ID NO.:112
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Protein region SEQ ID NO Sequence
123456789012345678901234567890
EVQLVQSGAEVKKPGSSVKVSCKASGYTFES
J439M1S2 DYEIHWVRQAPGQGLEWMGVNDPESGGTFY
(H)3 #A16 SEQ ID NQKFDGRVTLTADESTSTAYMELSSLRSED
VH NO.:113 TAVYYCTRYDKWYSFEGMDIWGQGTTVTVS
S
J439M1s2 CDR- Residues 31-
(H)3 #Al6 ul 35 of SEQ ID DYEIH
VH NO.:113
J439M1S2 Residues 50-
(H)3 #A16 ggR— 66 of SEQ ID VNDPESGGTFYNQKFDG
VH NO.:113
J439M1S2 CDR- Residues 99-
(H)3 #Al6 H3 110 of SEQ DKWYSFEGMDI
VH ID NO.:113
EVQLVQSGAEVKKPGSSVKVSCKASGYTES
J439M1S2 SEQ ID DYEIHWVRQAPGQGLEWMGVNDPESGGTFY
(H)3 #B13 NO.:114 NOKFDGRVTLTADESTSTAYMELSSLRSED
VH o TAVYYCTRYDKYWSFEGMDYWGQGTTVTVS
S
J439M1S2 Residues 31-
(H)3 #B13 g'ip" 35 of sgg 1p | DYEIH
VH NO.:114
J439M1S2 Residues 50-
(H)3 #B13 ggR— 66 of SEQ ID VNDPESGGTEFYNQKFDG
VH NO.:114
J439M1S2 Residues 99-
(H)3 #B13 gga— 110 of SEQ DKYWSFEGMDY
VH ID NO.:114
EVQLVQSGAEVKKPGSSVKVSCKASGYTFT
J439M1S2 DYEIHWVRQAPGQGLEWMGVNDPESGGTFY
(H)3 #B20 SEQ ID NOKFDGRVTLTADESTSTAYMELSSLRSED
VH NO.:115 gAVYYCTRYDKWYSFEGMDIWGQGTTVTVS
J439M1s2 CDR- Residues 31-
(H)3 #B20 HL 35 of SEQ ID DYEIH
VH NO.:115
J439M1s2 CDR- Residues 50-
(H)3 #B20 H2 66 of SEQ ID VNDPESGGTFYNQKFDG
VH NO.:115
J439M1S2 Residues 99-
(H)3 #B20 ggp‘_ 110 of SEQ DKWY SFEGMD I
VH ID NO.:115

Table 11 Individual Anti-IL-17 Ab VL Sequences from Converted Clones for Generating
DVD-Binding Proteins

Protein region SEQ ID No. Sequence
123456789012345678901234567890
J439M1S3R DIQMTQSPSSLSASVGDRVTITCSASSGSI
5#10 SEQ ID SYIDWFQQKPGKAPKRLIYATFELASGVPS
NO.:116 REFSGSGSGTIDFTLTISSLQPEDFATYYCHQ
VL LGSYPDTFGQGTKLEIK
J439M1S3R CDR- Residues 24-
5#10 L1 34 of SEQ ID SASSGSISYID
VL NO.:116
J439M1S3R CDR- Residues 50-
5#10 1.2 56 of SEQ ID ATFELAS
VL NO.:116
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Protein region SEQ ID No. Sequence
123456789012345678901234567890
J439M1S3R Residues 89
510 | SOR 97 of sEQ | QLGSYPDT
VL ID NO.:116
J439M1S3R DIOMTQSPSSLSASVGDRVTITCRASSGII
5411 SEQ ID SYIDWFQQKPGKAPKRLIYATFDLASGVPS
VL NO.:117 REFSGSGSGTIDYTLTISSLQPEDFATYYCRQ
VGSYPETFGQGTKLEIK
J439M1S3R CDR- Residues 24-
5#11 1 34 of SEQ 1ID RASSGIISYID
VL NO.:117
J439M1S3R CDR- Residues 50—
5#11 1.2 56 of SEQ ID ATFDLAS
VL NO.:117
J439M1S3R CDR- Residues 89
5#11 L3 -97 of SEQ ROVGSYPET
VL ID NO.:117
DIQMTQSPSSLSASVGDRVTITCSASSGII
#i227 M253 SEQ ID SSIDWFQQKPGKAPKRLIYATFALQSGVPS
VL NO.:118 REFSGSGSGTIDFTLTISSLQPEDFATYYCSQ
MSSYPHTFGQGTKLEIK
J427 M283 CDR- Residues 24-
#12 L1 34 of SEQ ID SASSGIISSID
VL NO.:118
J427 M283 CDR- Residues 50-
#12 1.2 56 of SEQ ID ATFALQS
VL NO.:118
J427 M2S3 CDR- Residues 89
#12 L3 -97 of SEQ SOMSSYPHT
VL ID NO.:118
7427 M2S3 DIQOMTQSPSSLSASVGDRVTITCSASSDIS
427 SEQ ID SYLNWEQQOKPGKSPKRLIYRTSELQSGVPS
VL NO.:119 RESGSGSGTIDFTLTISSLOPEDFATYYCQQ
WSSYPWTEFGQGTKLEIK
J427 M283 CDR- Residues 24-
#27 L1 34 of SEQ ID SASSDISSYLN
VL NO.:119
J427 M283 CDR- Residues 50-
#27 1.2 56 of SEQ ID RTSELQS
VL NO.:119
J427 M2S3 Residues 89
427 f‘gR' 97 of spg | QOWSSYPWT
VL ID NO.:119
T439M1S2 ( DIQMTQSPSSLSASVGDRVTITCSASQGIR
H) 3426 SEQ ID SYIDWFQQKPGKSPKRLIYATFDLASGVPS
VL NO.:120 RESGSGSGTDYTLTISSLQPEDFATYYCRQ
VGNYPGTFGQGTKLEIK
J439M1LS2 ( CDR- Residues 24-
H) 3#A6 L1 34 of SEQ ID SASQGIRSYID
VL NO.:120
J439M1S2 ( CDR- Residues 50-
H) 3#A6 1.2 56 of SEQ ID ATFDLAS
VL NO.:120
J439M1LS2 ( CDR- Residues 89
H) 3#A6 L3 -97 of SEQ ROQVGNYPGT
VL ID NO.:120

Detailed description of specific DVD-binding protein molecules capable of binding

specific targets, and methods of making the same, is provided in the Examples section below.
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B) Production of DVD-Binding Proteins

The binding proteins provided herein may be produced by any of a number of
techniques known in the art. For example, expression from host cells, wherein expression
vector(s) encoding the DVD heavy and DVD light chains is (are) transfected into a host cell by
standard techniques. The various forms of the term “transfection” are intended to encompass a
wide variety of techniques commonly used for the introduction of exogenous DNA into a
prokaryotic or eukaryotic host cell, e.g., electroporation, calcium-phosphate precipitation,
DEAE-dextran transfection and the like. Although it is possible to express the DVD-binding
proteins provided herein in either prokaryotic or eukaryotic host cells, DVD proteins are
expressed in eukaryotic cells, for example, mammalian host cells, because such eukaryotic cells
(and in particular mammalian cells) are more likely than prokaryotic cells to assemble and
secrete a properly folded and immunologically active DVD protein.

Exemplary mammalian host cells for expressing the recombinant antibodies provided
herein include Chinese Hamster Ovary (CHO cells) (including dhfr- CHO cells, described in
Urlaub and Chasin (1980) Proc. Natl. Acad. Sci. USA 77:4216-4220, used with a DHFR
selectable marker, e.g., as described in Kaufman and Sharp (1982) Mol. Biol. 159:601-621),
NSO myeloma cells, COS cells, SP2 and PER.C6 cells. When recombinant expression vectors
encoding DVD proteins are introduced into mammalian host cells, the DVD proteins are
produced by culturing the host cells for a period of time sufficient to allow for expression of the
DVD proteins in the host cells or secretion of the DVD proteins into the culture medium in
which the host cells are grown. DVD proteins can be recovered from the culture medium using
standard protein purification methods.

In an exemplary system for recombinant expression of DVD proteins provided herein, a
recombinant expression vector encoding both the DVD heavy chain and the DVD light chain is
introduced into dhfr- CHO cells by calcium phosphate-mediated transfection. Within the
recombinant expression vector, the DVD heavy and light chain genes are each operatively
linked to CMV enhancer/AdMLP promoter regulatory elements to drive high levels of
transcription of the genes. The recombinant expression vector also carries a DHFR gene, which
allows for selection of CHO cells that have been transfected with the vector using methotrexate
selection/amplification. The selected transformant host cells are cultured to allow for expression
of the DVD heavy and light chains and intact DVD protein is recovered from the culture
medium. Standard molecular biology techniques are used to prepare the recombinant expression
vector, transfect the host cells, select for transformants, culture the host cells and recover the
DVD protein from the culture medium. A method of synthesizing a DVD protein provided

herein by culturing a host cell provided herein in a suitable culture medium until a DVD protein
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is synthesized is also provided. The method can further comprise isolating the DVD protein
from the culture medium.

An important feature of DVD-binding protein is that it can be produced and purified in
a similar way as a conventional antibody. The production of DVD-binding protein results in a
homogeneous, single major product with desired dual-specific activity, without any sequence
modification of the constant region or chemical modifications of any kind. Other previously

LEINY3

described methods to generate “bi-specific”, “multi-specific”, and “multi-specific multivalent”
full length binding proteins do not lead to a single primary product but instead lead to the
intracellular or secreted production of a mixture of assembled inactive, mono-specific, multi-
specific, multivalent, full length binding proteins, and multivalent full length binding proteins
with combination of different binding sites. As an example, based on the design described by
Miller and Presta (PCT Publication No. W02001/077342), there are 16 possible combinations
of heavy and light chains. Consequently only 6.25% of protein is likely to be in the desired
active form, and not as a single major product or single primary product compared to the other
15 possible combinations. Separation of the desired, fully active forms of the protein from
inactive and partially active forms of the protein using standard chromatography techniques,
typically used in large scale manufacturing, is yet to be demonstrated.

Surprisingly the design of the “dual-specific multivalent full length binding proteins”
provided herein leads to a dual variable domain light chain and a dual variable domain heavy
chain which assemble primarily to the desired *“dual-specific multivalent full length binding
proteins”.

At least 50%, at least 75% and at least 90% of the assembled, and expressed dual
variable domain immunoglobulin molecules are the desired dual-specific tetravalent protein.
This embodiment particularly enhances commercial utility. Therefore, a method to express a
dual variable domain light chain and a dual variable domain heavy chain in a single cell leading
to a single primary product of a “‘dual-specific tetravalent full length binding protein” is
provided.

Methods of expressing a dual variable domain light chain and a dual variable domain
heavy chain in a single cell leading to a “primary product” of a “dual-specific tetravalent full
length binding protein”, where the “primary product” is more than 50%, such as more than 75%
and more than 90%, of all assembled protein, comprising a dual variable domain light chain and
a dual variable domain heavy chain are provided.

1)) Derivatized DVD-Binding Proteins

One embodiment provides a labeled binding protein wherein the binding protein is

derivatized or linked to another functional molecule (e.g., another peptide or protein). For

example, a labeled binding protein can be derived by functionally linking a binding protein
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provided herein (by chemical coupling, genetic fusion, noncovalent association or otherwise) to
one or more other molecular entities, such as another antibody (e.g., a bispecific antibody or a
diabody), a detectable agent, a cytotoxic agent, a pharmaceutical agent, and/or a protein or
peptide that can mediate association of the binding protein with another molecule (such as a
streptavidin core region or a polyhistidine tag). Approaches to derivatizing proteins are
exemplified in the art and within the skill of the person of ordinary skill in the art.

IIT)  Uses of DVD-Binding Proteins

Given their ability to bind to two or more antigens the binding proteins provided herein
can be used to detect the antigens (e.g., in a biological sample, such as serum or plasma), using a
conventional immunoassay, such as an enzyme linked immunosorbent assays (ELISA), an
radioimmunoassay (RIA) or tissue immunohistochemistry. The DVD-binding protein is directly
or indirectly labeled with a detectable substance to facilitate detection of the bound or unbound
antibody. Suitable detectable substances include various enzymes, prosthetic groups, fluorescent
materials, luminescent materials and radioactive materials. Examples of suitable enzymes
include horseradish peroxidase, alkaline phosphatase, 3-galactosidase, or acetylcholinesterase;
examples of suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin;
examples of suitable fluorescent materials include umbelliferone, fluorescein, fluorescein
isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or
phycoerythrin; an example of a luminescent material includes luminol; and examples of suitable
radioactive material include 3H, 14C, 38, Y, “Te, Mn, 21, B, Y, 166Ho, or "*Sm.

In an embodiment, the binding proteins provided herein are capable of neutralizing the
activity of the antigens both in vitro and in vivo. Accordingly, such DVD-binding proteins can
be used to inhibit antigen activity, e.g., in a cell culture containing the antigens, in human
subjects or in other mammalian subjects having the antigens with which a binding protein
provided herein cross-reacts. In another embodiment, a method for reducing antigen activity in a
subject suffering from a disease or disorder in which the antigen activity is detrimental is
provided. A binding protein provided herein can be administered to a human subject for
therapeutic purposes.

The term *“a disorder in which antigen activity is detrimental” is intended to include
diseases and other disorders in which the presence of the antigen in a subject suffering from the
disorder has been shown to be or is suspected of being either responsible for the
pathophysiology of the disorder or a factor that contributes to a worsening of the disorder.
Accordingly, a disorder in which antigen activity is detrimental is a disorder in which reduction
of antigen activity is expected to alleviate the symptoms and/or progression of the disorder.
Such disorders may be evidenced, for example, by an increase in the concentration of the

antigen in a biological fluid of a subject suffering from the disorder (e.g., an increase in the

58



WO 2013/063110 PCT/US2012/061686

10

15

20

25

30

35

concentration of antigen in serum, plasma, synovial fluid, etc. of the subject). Non-limiting
examples of disorders that can be treated with the binding proteins provided herein include
those disorders discussed below and in the section pertaining to pharmaceutical compositions
comprising the binding proteins.

DVD-binding proteins are useful as therapeutic agents to simultaneously block two
different targets to enhance efficacy/safety and/or increase patient coverage. Such targets may
include soluble targets (TNF) and cell surface receptor targets (VEGFR and EGFR). It can also
be used to induce redirected cytotoxicity between tumor cells and T cells (Her2 and CD3) for
cancer therapy, or between autoreactive cell and effector cells for autoimmune disease or
transplantation, or between any target cell and effector cell to eliminate disease-causing cells in
any given disease.

In addition, DVD-binding protein can be used to trigger receptor clustering and
activation when it is designed to target two different epitopes on the same receptor. This may
have benefit in making agonistic and antagonistic anti-GPCR therapeutics. In this case, DVD-
binding protein can be used to target two different epitopes (including epitopes on both the loop
regions and the extracellular domain) on one cell for clustering/signaling (two cell surface
molecules) or signaling (on one molecule). Similarly, a DVD-binding protein molecule can be
designed to triger CTLA-4 ligation, and a negative signal by targeting two different epitopes (or
2 copies of the same epitope) of CTLA-4 extracellular domain, leading to down regulation of
the immune response. CTLLA-4 is a clinically validated target for therapeutic treatment of a
number of immunological disorders. CTLA-4/B7 interactions negatively regulate T cell
activation by attenuating cell cycle progression, IL-2 production, and proliferation of T cells
following activation, and CTLA-4 (CD152) engagement can down-regulate T cell activation and
promote the induction of immune tolerance. However, the strategy of attenuating T cell
activation by agonistic antibody engagement of CTILA-4 has been unsuccessful since CTLA-4
activation requires ligation. The molecular interaction of CTLA-4/B7 is in “skewed zipper”
arrays, as demonstrated by crystal structural analysis (Stamper 2001 Nature 410:608). However
none of the currently available CTLLA-4 binding reagents have ligation properties, including
anti-CTLA-4 mAbs. There have been several attempts to address this issue. In one case, a cell
member-bound single chain antibody was generated, and significantly inhibited allogeneic
rejection in mice (Hwang 2002 J1 169:633). In a separate case, artificial APC surface-linked
single-chain antibody to CTLA-4 was generated and demonstrated to attenuate T cell responses
(Griffin 2000 JI 164:4433). In both cases, CTLLA-4 ligation was achieved by closely localized
member-bound antibodies in artificial systems. While these experiments provide proof-of-
concept for immune down-regulation by triggering CTLLA-4 negative signaling, the reagents

used in these reports are not suitable for therapeutic use. To this end, CTLA-4 ligation may be
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achieved by using a DVD-binding protein molecule, which target two different epitopes (or 2
copies of the same epitope) of CTLLA-4 extracellular domain. The rationale is that the distance
spanning two binding sites of an IgG, approximately 150-170A, is too large for active ligation of
CTLA-4 (30-50 A between 2 CTLA-4 homodimer). However the distance between the two
binding sites on DVD-binding protein (one arm) is much shorter, also in the range of 30-50 A,
allowing proper ligation of CTLA-4.

Similarly, DVD-binding protein can target two different members of a cell surface
receptor complex (e.g., IL-12R alpha and beta). Furthermore, DVD-binding protein can target
CR1 and a soluble protein/pathogen to drive rapid clearance of the target soluble
protein/pathogen.

Additionally, DVD-binding proteins provided herein can be employed for tissue-
specific delivery (target a tissue marker and a disease mediator for enhanced local PK thus
higher efficacy and/or lower toxicity), including intracellular delivery (targeting an internalizing
receptor and a intracellular molecule), delivering to inside brain (targeting transferrin receptor
and a CNS disease mediator for crossing the blood-brain barrier). DVD-binding protein can also
serve as a carrier protein to deliver an antigen to a specific location via binding to a non-
neutralizing epitope of that antigen and also to increase the half-life of the antigen. Furthermore,
DVD-binding protein can be designed to either be physically linked to medical devices
implanted into patients or target these medical devices (see Burke et al. (2006)Advanced Drug
Deliv. Rev. 58(3): 437-446; Hildebrand et al. (2006) Surface and Coatings Technol. 200(22-23):
6318-6324; Drug/ device combinations for local drug therapies and infection prophylaxis, Wu
(2006) Biomaterials 27(11):2450-2467; Mediation of the cytokine network in the implantation
of orthopedic devices, Marques (2005) Biodegradable Systems in Tissue Engineer. Regen. Med.
377-397). Briefly, directing appropriate types of cell to the site of medical implant may promote
healing and restoring normal tissue function. Alternatively, inhibition of mediators (including
but not limited to cytokines), released upon device implantation by a DVD coupled to or target
to a device is also provided. For example, Stents have been used for years in interventional
cardiology to clear blocked arteries and to improve the flow of blood to the heart muscle.
However, traditional bare metal stents have been known to cause restenosis (re-narrowing of the
artery in a treated area) in some patients and can lead to blood clots. Recently, an anti-CD34
antibody coated stent has been described which reduced restenosis and prevents blood clots
from occurring by capturing endothelial progenitor cells (EPC) circulating throughout the blood.
Endothelial cells are cells that line blood vessels, allowing blood to flow smoothly. The EPCs
adhere to the hard surface of the stent forming a smooth layer that not only promotes healing but
prevents restenosis and blood clots, complications previously associated with the use of stents

(Aoji et al. (2005) J. Am. Coll. Cardiol. 45(10):1574-9). In addition to improving outcomes for
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patients requiring stents, there are also implications for patients requiring cardiovascular bypass
surgery. For example, a prosthetic vascular conduit (artificial artery) coated with anti-EPC
antibodies would eliminate the need to use arteries from patients legs or arms for bypass surgery
grafts. This would reduce surgery and anesthesia times, which in turn will reduce coronary
surgery deaths. DVD-binding protein are designed in such a way that it binds to a cell surface
marker (such as CD34) as well as a protein (or an epitope of any kind, including but not limited
to proteins, lipids and polysaccharides) that has been coated on the implanted device to facilitate
the cell recruitment. Such approaches can also be applied to other medical implants in general.
Alternatively, DVD-binding proteins can be coated on medical devices and upon implantation
and releasing all DVDs from the device (or any other need which may require additional fresh
DVD-binding protein, including aging and denaturation of the already loaded DVD-binding
protein) the device could be reloaded by systemic administration of fresh DVD-binding protein
to the patient, where the DVD-binding protein is designed to binds to a target of interest (a
cytokine, a cell surface marker (such as CD34) etc.) with one set of binding sites and to a target
coated on the device (including a protein, an epitope of any kind, including but not limited to
lipids, polysaccharides and polymers ) with the other. This technology has the advantage of
extending the usefulness of coated implants.

(0)) Use of DVD-binding proteins in various diseases

DVD-binding protein molecules provided herein are also useful as therapeutic
molecules to treat various diseases. Such DVD molecules may bind one or more targets
involved in a specific disease. Examples of such targets in various diseases are described below.

1) Human Autoimmune and Inflammatory Response

TNF plays a critical role in the pathology associated with a variety of diseases involving
immune and inflammatory elements, such as autoimmune diseases, particularly those associated
with inflammation, including Crohn’s disease, psoriasis (including plaque psoriasis), arthritis
(including rtheumatoid arthritis, psoratic arthritis, osteoarthritis, or juvenile idiopathic arthritis),
multiple sclerosis, and ankylosing spondylitis. Therefore, the binding proteins herein may be
used to treat these disorders. It is also involved in inflammatory and/or autoimmune conditions
of various organs. IL-17 has been linked to many immune/autoimmune related diseases
including rheumatoid arthritis, asthma, lupus, allograft rejection and anti-tumour immunity.

2) Asthma

Allergic asthma is characterized by the presence of eosinophilia, goblet cell metaplasia,
epithelial cell alterations, airway hyperreactivity (AHR), and Th2 and Th1 cytokine expression,
as well as elevated serum IgE levels. It is now widely accepted that airway inflammation is the
key factor underlying the pathogenesis of asthma, involving a complex interplay of

inflammatory cells such as T cells, B cells, eosinophils, mast cells and macrophages, and of
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their secreted mediators including cytokines and chemokines. Corticosteroids are the most
important anti-inflammatory treatment for asthma today, however their mechanism of action is
non-specific and safety concerns exist, especially in the juvenile patient population. The
development of more specific and targeted therapies is therefore warranted.

TNF-0 may amplify the inflammatory response in asthma and may be linked to disease
severity (McDonnell et al. (2001) Progress Respir. Res. 31:247-250.).

Animal models such as OV A-induced asthma mouse model, where both inflammation
and AHR can be assessed, are known in the art and may be used to determine the ability of
various DVD-binding protein molecules to treat asthma.

3) Rheumatoid Arthritis

Rheumatoid arthritis (RA), a systemic disease, is characterized by a chronic
inflammatory reaction in the synovium of joints and is associated with degeneration of cartilage
and erosion of juxta-articular bone. Many pro-inflammatory cytokines including TNF,
chemokines, and growth factors are expressed in diseased joints. Systemic administration of
anti-TNF antibody or sSTNFR fusion protein to mouse models of RA was shown to be anti-
inflammatory and joint protective. Clinical investigations in which the activcity of TNF in RA
patients was blocked with intravenously administered infliximab (Harriman G, Harper LK,
Schaible TF. 1999 Summary of clinical trials in rheumatoid arthritis using infliximab, an anti-
TNFalpha treatment. Ann Rheum Dis 58 Suppl 1:161-4), a chimeric anti-TNF mAb, has
provided evidence that TNF regulates IL.-6, IL-8, MCP-1, and VEGF production, recruitment of
immune and inflammatory cells into joints, angiogenesis, and reduction of blood levels of
matrix metalloproteinases-1 and -3. A better understanding of the inflammatory pathway in
rheumatoid arthritis has led to identification of other therapeutic targets involved in rheumatoid
arthritis. Promising treatments such as interleukin-6 antagonists (IL.-6 receptor antibody MRA,
developed by Chugai, Roche (see Nishimoto, Norihiro et al. (2004) Arthritis Rheum.
50(6):1761-1769), CTLA4Ig (abatacept, Genovese et al. (2005) N. Engl. J. Med. 353:1114-23.),
and anti-B cell therapy (rituximab, Okamoto and Kamatani (2004) N. Engl. J. Med. 351:1909)
have already been tested in randomized controlled trials over the past year. Other cytokines have
been identified and have been shown to be of benefit in animal models, including interleukin-15
(therapeutic antibody HuMax-IL._15, AMG 714 see Baslund et al. (2005) Arthritis Rheum.
52(9): 2686-2692), interleukin-17, and interleukin-18, and clinical trials of these agents are
currently under way. Dual-specific antibody therapy, combining anti-TNF and another mediator,
has great potential in enhancing clinical efficacy and/or patient coverage. For example, blocking
both TNF and VEGF can potentially eradicate inflammation and angiogenesis, both of which
are involved in pathophysiology of RA. Blocking other pairs of targets involved in RA
including, but not limited to, TNF and IL-18; TNF and IL-12; TNF and IL-23; TNF and IL-
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1beta; TNF and MIF; TNF and IL-17; and TNF and IL-15 with specific DVD-binding protein is
also contemplated. In addition to routine safety assessments of these target pairs, specific tests
for the degree of immunosuppression may be warranted and helpful in selecting the best target
pairs (see Luster et al. (1994) Toxicology 92(1-3):229-43). Whether a DVD-binding protein
molecule will be useful for the treatment of rheumatoid arthritis can be assessed using pre-
clinical animal RA models such as the collagen-induced arthritis mouse model. Other useful
models are also well known in the art (see Brand (2005) Comp. Med. 55(2):114-22). Based on
the cross-reactivity of the parental antibodies for human and mouse othologues (e.g., reactivity
for human and mouse TNF, human and mouse IL-15, etc.) validation studies in the mouse CIA
model may be conducted with “matched surrogate antibody” derived DVD-binding protein
molecules; briefly, a DVD-binding protein based on two (or more) mouse target specific
antibodies may be matched to the extent possible to the characteristics of the parental human or
humanized antibodies used for human DVD-binding protein construction (similar affinity,
similar neutralization potency, similar half-life etc.).

4) Systemic Lupus Erythematosus (SLE)

The immunopathogenic hallmark of SLE is the polyclonal B cell activation, which leads
to hyperglobulinemia, autoantibody production and immune complex formation. The
fundamental abnormality appears to be the failure of T cells to suppress the forbidden B cell
clones due to generalized T cell dysregulation. In addition, B and T-cell interaction is facilitated
by several cytokines such as IL.-10 as well as co-stimulatory molecules such as CD40 and
CD40L, B7 and CD28 and CTLA-4, which initiate the second signal. These interactions
together with impaired phagocytic clearance of immune complexes and apoptotic material,
perpetuate the immune response with resultant tissue injury. SLE is considered to be a Th-2
driven disease with documented elevations in serum IL.-4, IL-6, IL.-10. DVD-binding proteins
capable of binding one or more targets such as, for example I.-4, IL.-6, IL-10, IFN-a, or TNF-q
are also contemplated. Combination of targets discussed herein will enhance therapeutic
efficacy for SLE which can be tested in a number of lupus preclinical models (see Peng (2004)
Methods Mol. Med. 102:227-72). Based on the cross-reactivity of the parental antibodies for
human and mouse othologues (e.g., reactivity for human and mouse CD20, human and mouse
Interferon alpha etc.) validation studies in a mouse lupus model may be conducted with
“matched surrogate antibody” derived DVD-binding protein molecules; briefly, a DVD-binding
protein based two (or more) mouse target specific antibodies may be matched to the extent
possible to the characteristics of the parental human or humanized antibodies used for human
DVD-binding protein construction (similar affinity, similar neutralization potency, similar half-

life etc.).
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5) Multiple Sclerosis

Multiple sclerosis (MS) is a complex human autoimmune-type disease with a
predominantly unknown etiology. Immunologic destruction of myelin basic protein (MBP)
throughout the nervous system is the major pathology of multiple sclerosis. MS is a disease of
complex pathologies, which involves infiltration by CD4+ and CD8+ T cells and of response
within the central nervous system. Expression in the CNS of cytokines, reactive nitrogen species
and costimulator molecules have all been described in MS. Of major consideration are
immunological mechanisms that contribute to the development of autoimmunity. In particular,
antigen expression, cytokine and leukocyte interactions, and regulatory T-cells, which help
balance/modulate other T-cells such as Th1 and Th2 cells, are important areas for therapeutic
target identification.

TWEAK is a member of the TNF family, constitutively expressed in the central nervous
system (CNS), with pro-inflammatory, proliferative or apoptotic effects depending upon cell
types. Its receptor, Fnl4, is expressed in CNS by endothelial cells, reactive astrocytes and
neurons. TWEAK and Fn14 mRNA expression increased in spinal cord during experimental
autoimmune encephalomyelitis (EAE). Anti-TWEAK antibody treatment in myelin
oligodendrocyte glycoprotein (MOG) induced EAE in C57BL/6 mice resulted in a reduction of
disease severity and leukocyte infiltration when mice were treated after the priming phase.

In one embodiment DVD Ig molecules capable of binding one or more, for example
two, targets such as, for example IL.-12, TWEAK, IL.-23, CXCL13, CD40, CD40L, 11.-18,
VEGF, VLA-4, TNF, CD45RB, CD200, IFNgamma, GM-CSF, FGF, C5, CD52, or CCR2 are
provided. An embodiment includes a dual-specific anti-IL-12/TWEAK DVD Ig as a therapeutic
agent beneficial for the treatment of MS.

Several animal models for assessing the usefulness of the DVD molecules to treat MS
are known in the art Based on the cross-reactivity of the parental antibodies for human and
animal species othologues (e.g., reactivity for human and mouse I.-12, human and mouse
TWEAK etc.) validation studies in the mouse EAE model may be conducted with “matched
surrogate antibody” derived DVD-binding protein molecules; briefly, a DVD-binding protein
based on to (or more) mouse target specific antibodies may be matched to the extent possible to
the characteristics of the parental human or humanized antibodies used for human DVD-binding
protein construction (similar affinity, similar neutralization potency, similar half-life etc.). The
same concept applies to animal models in other non-rodent species, where a “matched surrogate
antibody” derived DVD-binding protein would be selected for the anticipated pharmacology and
possibly safety studies. In addition to routine safety assessments of these target pairs specific
tests for the degree of immunosuppression may be warranted and helpful in selecting the best

target pairs (see Luster et al. (1994) Toxicol. 92(1-3)).
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MS is however not only an imunologic disease but has a very important
neurodegenerative component. Disease progression in MS is due to cumulative loss and damage
of axons and the final disease scores of the patients are determined by these neurodegenerative
processes (Compston and Coles (2008) Lancet 372:1502-1517; Trapp and Nave (2008)
Annu.Rev. Neurosci. 31: 247-269). Several mechanisms might account for axonal damage in
MS. Excessive release of the neurotransmitter glutamate with associated calcium-mediated
neurotoxicity, nitric-oxide release and subsequent axon damage, loss of neurotrophic support,
massive accumulation of repulsive or axon growth inhibitory molecules like RGM A, NOGO A,
Semaphorins, Ephrins, may contribute to axon-directed neurodegeneration and loss of
successful axon regeneration. Targeting in a single DVD-binding protein molecule neutralizing
activities directed against components like RGM A, NOGO A, Semaphorins, Ephrins with
neutralizing activities directed against pro-inflammatory cytokines like II.-12, TWEAK, IL.-23,
CXCL13, CD40, CD40L, IL-18, VEGF, VLA-4, TNF, CD45RB, CD200, IFNgamma, GM-CSF,
FGF, C5, CD52, and CCR2 would enable the simultaneous focus on inflammation and
neuroregeneration, a goal not yet achieved by any of the current therapeutic MS principles.
Stimulating neuroregeneration can compensate the functional impairments caused by the
massive axonal neurodegeneration observed in MS, making recovery of lost cerebral functions
possible.

6) Sepsis

The pathophysiology of sepsis is initiated by the outer membrane components of both
gram-negative organisms (lipopolysaccharide [LPS], lipid A, endotoxin) and gram-positive
organisms (lipoteichoic acid, peptidoglycan). These outer membrane components are able to
bind to the CD14 receptor on the surface of monocytes. By virtue of the recently described toll-
like receptors, a signal is then transmitted to the cell, leading to the eventual production of the
proinflammatory cytokines tumor necrosis factor-alpha (TNF-alpha) and interleukin-1 (IL-1).
Overwhelming inflammatory and immune responses are essential features of septic shock and
play a central part in the pathogenesis of tissue damage, multiple organ failure, and death
induced by sepsis. Cytokines, especially tumor necrosis factor (TNF) and interleukin (IL-1),
have been shown to be mediators of septic shock. These cytokines have a direct toxic effect on
tissues; they also activate phospholipase A2. These and other effects lead to increased
concentrations of platelet-activating factor, promotion of nitric oxide synthase activity,
promotion of tissue infiltration by neutrophils, and promotion of neutrophil activity.

The treatment of sepsis and septic shock remains a clinical conundrum, and recent
prospective trials with biological response modifiers (i.e., anti-TNF, anti-MIF) aimed at the
inflammatory response have shown only modest clinical benefit. Recently, interest has shifted

toward therapies aimed at reversing the accompanying periods of immune suppression. In
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experimental animals, not only can treatment with inhibitors of apoptosis prevent lymphoid cell
apoptosis; it may also improve outcome. Although clinical trials with anti-apoptotic agents
remain distant due in large part to technical difficulties associated with their administration and
tissue targeting, inhibition of lymphocyte apoptosis represents an attractive therapeutic target
for the septic patient. Likewise, a dual-specific agent targeting both inflammatory mediator and
a apoptotic mediator, may have added benefit. One embodiment pertains to DVD-binding
proteins capable of binding one or more targets involved in sepsis, in an embodiment two
targets, such as, for example TNFand IL.-17. The efficacy of such DVD-binding protein for
sepsis can be assessed in preclinical animal models known in the art (see Buras et al. (2005)
Nat. Rev. Drug Discov. 4(10):854-65 and Calandra et al. (2000) Nat. Med. 6(2):164-70).

7 Neurological disorders

(a) Neurodegenerative diseases

Neurodegenerative diseases are either chronic in which case they are usually age-
dependent or acute (e.g., stroke, traumatic brain injury, spinal cord injury, etc.). These chronic
neurodegenerative diseases represent a complex interaction between multiple cell types and
mediators. Treatment strategies for such diseases are limited and mostly constitute either
blocking inflammatory processes with non-specific anti-inflammatory agents (e.g.,
corticosteroids, COX inhibitors) or agents to prevent neuron loss and/or synaptic functions.
These treatments fail to stop disease progression. Recent studies suggest that more targeted
therapies such as antibodies to soluble A-b peptide (including the A-b oligomeric forms) can not
only help stop disease progression but may help maintain memory and other cognitive functions
as well. These preliminary observations suggest that specific therapies targeting more than one
disease mediator (e.g.,A-b and a pro-inflammatory cytokine such as TNF) may provide even
better therapeutic efficacy for chronic neurodegenerative diseases than observed with targeting a
single disease mechanism (e.g., soluble A-b alone).

The DVD-binding protein molecules provdied herein can bind one or more targets
involved in Chronic neurodegenerative diseases such as Alzheimers. Such targets include, but
are not limited to, any mediator, soluble or cell surface, implicated in AD pathogenesis e.g .,
AGE (S100 A, amphoterin), pro-inflammatory cytokines (e.g., IL-1), chemokines (e.g., MCP 1),
molecules that inhibit nerve regeneration (e.g., Nogo, RGM A), molecules that enhance neurite
growth (neurotrophins) and molecules that can mediate transport at the blood brain barrier (e.g.,
transferrin receptor, insulin receptor or RAGE). The efficacy of DVD-binding protein molecules
can be validated in pre-clinical animal models such as the transgenic mice that over-express
amyloid precursor protein or RAGE and develop Alzheimer’s disease-like symptoms. In
addition, DVD-binding protein molecules can be constructed and tested for efficacy in the

animal models and the best therapeutic DVD-binding protein can be selected for testing in
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human patients. DVD-binding protein molecules can also be employed for treatment of other
neurodegenerative diseases such as Parkinson’s disease. Alpha-Synuclein is involved in
Parkinson’s pathology. DVD-binding protein molecules capable of targeting alpha-synuclein
and inflammatory mediators such as TNF, IL-1, MCP-1 can prove effective therapy for
Parkinson’s disease and are also embodiments.

Alternatively a DVD-binding protein capable of targeting alpha-synuclein and RGM A
could not only halt the pathologic progress in the substantia nigra of Parkinson disease patients
but could also result in regenerative growth of damaged neurites because RGM A has been
recently shown to be strongly upregulated in this area in PD patients (Bossers et al. (2009) Brain
Pathol. 19: 91-107).

(b) Neuronal Regeneration and Spinal Cord Injury

Despite an increase in knowledge of the pathologic mechanisms, spinal cord injury
(SCI) is still a devastating condition and represents a medical indication characterized by a high
medical need. No satisfying treatment exists and high dose bolus injection of
methylprednisolone (MP) is the only used therapy within a narrow time window of 8 h post
injury. This treatment, however, is only intended to prevent secondary injury without causing
any significant functional recovery. It is heavily critisized for the lack of unequivocal efficacy
and severe adverse effects, like immunosuppression with subsequent infections and severe
histopathological muscle alterations. No other drugs, biologics or small molecules, stimulating
the endogenous regenerative potential are approved, but promising treatment principles and
drug candidates have shown efficacy in animal models of SCI in recent years and first
promising clinical data have been presented just recently. To a large extent the lack of
functional recovery in human SCI is caused by factors inhibiting neurite growth, at lesion sites,
in scar tissue, in myelin as well as on injury-associated cells. Such factors are the myelin-
associated proteins NogoA, OMgp and MAG, RGM A, the scar-associated CSPG (Chondroitin
Sulfate Proteoglycans) and inhibitory factors on reactive astrocytes (some semaphorins and
ephrins). However, at the lesion site not only growth inhibitory molecules are found but also
neurite growth stimulating factors like neurotrophins, laminin, I.1 and others. This ensemble of
neurite growth inhibitory and growth promoting molecules may explain that blocking single
factors, like NogoA or RGM A, resulted in significant functional recovery in rodent SCI
models, because a reduction of the inhibitory influences could shift the balance from growth
inhibition to growth promotion. However, recoveries observed with blocking a single neurite
outgrowth inhibitory molecule were not complete. To achieve faster and more pronounced
recoveries either blocking two neurite outgrowth inhibitory molecules e.g Nogo and RGM A, or
blocking an neurite outgrowth inhibitory molecule and enhancing functions of a neurite

outgrowth enhancing molecule e.g Nogo and neurotrophins, or blocking a neurite outgrowth
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inhibitory moleclule e.g., Nogo and a pro-inflammatory molecule e.g., TNF, may be desirable
(see McGee et al., (2003) Trends Neurosci. 26:193).

In one aspect, DVD-binding proteins capable of binding target pairs such as NgR and
RGM A; NogoA and RGM A; MAG and RGM A; OMGp and RGM A; RGM A and RGM B;
RGM A and Semaphorin 3A; RGM A and Semaphorin 4; CSPGs and RGM A; aggrecan,
midkine, neurocan, versican, phosphacan, Te38 and TNF-a; A globulomer-specific antibodies
combined with antibodies promoting dendrite & axon sprouting are provided. Dendrite
pathology and axon damage, or neuritic dystrophy are a very early sign of AD and it is known
that NOGO A restricts dendrite growth and that the other molecules associated with myelin and
mentioned above e.g2., RGM A, MAG, OMGp impair axonal regrowth. One can combine such
type of ab with any of the SCI-candidate (myelin-proteins) Ab. Other DVD-binding protein
targets may include any combination of NgR-p75, NgR-Troy, NgR-Nogo66 (Nogo), NgR-
Lingo, Lingo-Troy, Lingo-p75, MAG or Omgp. Additionally, targets may also include any
mediator, soluble or cell surface, implicated in inhibition of neurite e.g Nogo, Ompg, MAG,
RGM A, semaphorins, ephrins, soluble A-b, pro-inflammatory cytokines (e.g., IL-1),
chemokines (e.g., MIP 1a), molecules that inhibit nerve regeneration. The efficacy of anti-nogo /
anti-RGM A or similar DVD-binding protein molecules can be validated in pre-clinical animal
models of spinal cord injury. In addition, these DVD-binding protein molecules can be
constructed and tested for efficacy in the animal models and the best therapeutic DVD-binding
protein can be selected for testing in human patients. In addition, DVD-binding protein
molecules can be constructed that target two distinct ligand binding sites on a single receptor
e.g., Nogo receptor which binds three ligand Nogo, OMGp, and MAG and RAGE that binds A-b
and S100 A. Furthermore, neurite outgrowth inihibitors e.g., nogo and nogo receptor, also play a
role in preventing nerve regeneration in immunological diseases like multiple sclerosis.
Inhibition of nogo-nogo receptor interaction has been shown to enhance recovery in animal
models of multiple sclerosis. Therefore, DVD-binding protein molecules that can block the
function of one immune mediator e.g., a cytokine like I1.-12 and a neurite outgrowth inhibitor
molecule e.g., nogo or RGM may offer faster and greater efficacy than blocking either an
immune or an neurite outgrowth inhibitor molecule alone.

In general, antibodies do not cross the blood brain barrier (BBB) in an efficient and
relevant manner. However, in certain neurologic diseases, e.g., stroke, traumatic brain injury,
multiple sclerosis, etc., the BBB may be compromised and allows for increased penetration of
DVD-binding proteins and antibodies into the brain. In other neurological conditions, where
BBB leakage is not occurring, one may employ the targeting of endogenous transport systems,
including carrier-mediated transporters such as glucose and amino acid carriers and receptor-

mediated transcytosis-mediating cell structures/receptors at the vascular endothelium of the
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BBB, thus enabling trans-BBB transport of the DVD-binding protein. Structures at the BBB
enabling such transport include but are not limited to the insulin receptor, transferrin receptor,
LRP and RAGE. In addition, strategies enable the use of DVD-binding proteins also as shuttles
to transport potential drugs into the CNS including low molecular weight drugs, nanoparticles
and nucleic acids (Coloma et al. (2000) Pharm Res. 17(3):266-74; Boado et al. (2007)
Bioconjug. Chem. 18(2):447-55).
8) Oncological disorders

Monoclonal antibody therapy has emerged as an important therapeutic modality for
cancer (von Mehren et al. (2003) Annu. Rev. Med. 54:343-69). Antibodies may exert antitumor
effects by inducing apoptosis, redirected cytotoxicity, interfering with ligand-receptor
interactions, or preventing the expression of proteins that are critical to the neoplastic
phenotype. In addition, antibodies can target components of the tumor microenvironment,
perturbing vital structures such as the formation of tumor-associated vasculature. Antibodies can
also target receptors whose ligands are growth factors, such as the epidermal growth factor
receptor. The antibody thus inhibits natural ligands that stimulate cell growth from binding to
targeted tumor cells. Alternatively, antibodies may induce an anti-idiotype network,
complement-mediated cytotoxicity, or antibody-dependent cellular cytotoxicity (ADCC). The
use of dual-specific antibody that targets two separate tumor mediators will likely give
additional benefit compared to a mono-specific therapy.

Iv) Pharmaceutical Compositions

Pharmaceutical compositions comprising a binding protein and a pharmaceutically
acceptable carrier are provided. The pharmaceutical compositions comprising binding proteins
provided herein are for use in, but not limited to, diagnosing, detecting, or monitoring a
disorder, in preventing, treating, managing, or ameliorating of a disorder or one or more
symptoms thereof, and/or in research. In a specific embodiment, a composition comprises one or
more binding proteins provided herein. In another embodiment, the pharmaceutical composition
comprises one or more binding proteins provided herein and one or more prophylactic or
therapeutic agents other than binding proteins provided herein for treating a disorder. In an
embodiment, the prophylactic or therapeutic agents known to be useful for or having been or
currently being used in the prevention, treatment, management, or amelioration of a disorder or
one or more symptoms thereof. In accordance with these embodiments, the composition may
further comprise of a carrier, diluent or excipient.

The binding proteins provided herein can be incorporated into pharmaceutical
compositions suitable for administration to a subject. Typically, the pharmaceutical composition
comprises a binding protein provided herein and a pharmaceutically acceptable carrier. The

term “‘pharmaceutically acceptable carrier” includes any and all solvents, dispersion media,
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coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents, and the
like that are physiologically compatible. Examples of pharmaceutically acceptable carriers
include one or more of water, saline, phosphate buffered saline, dextrose, glycerol, ethanol and
the like, as well as combinations thereof. In some embodiments, isotonic agents, for example,
sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride, are included in the
composition. Pharmaceutically acceptable carriers may further comprise minor amounts of
auxiliary substances such as wetting or emulsifying agents, preservatives or buffers, which
enhance the shelf life or effectiveness of the antibody or antibody binding portion.

Various delivery systems are known and can be used to administer one or more
antibodies provided herein or the combination of one or more antibodies provided herein and a
prophylactic agent or therapeutic agent useful for preventing, managing, treating, or
ameliorating a disorder or one or more symptoms thereof, e.g., encapsulation in liposomes,
microparticles, microcapsules, recombinant cells capable of expressing the antibody or antibody
fragment, receptor- mediated endocytosis (see, e. g., Wu and Wu (1987) J. Biol. Chem.
262:4429-4432), construction of a nucleic acid as part of a retroviral or other vector, etc.
Methods of administering a prophylactic or therapeutic agent provided herein include, but are
not limited to, parenteral administration (e.g., intradermal, intramuscular, intraperitoneal,
intravenous and subcutaneous) , epidurala administration, intratumoral administration, and
mucosal adminsitration (e.g., intranasal and oral routes). In addition, pulmonary administration
can be employed, e.g., by use of an inhaler or nebulizer, and formulation with an aerosolizing
agent. See, e.g., US Patent Nos. 6,019,968. In one embodiment, a binding protein provided
herein, combination therapy, or a composition provided herein is administered using Alkermes
AIR® pulmonary drug delivery technology (Alkermes, Inc., Cambridge, Mass.). In a specific
embodiment, prophylactic or therapeutic agents provided herein are administered
intramuscularly, intravenously, intratumorally, orally, intranasally, pulmonary, or
subcutaneously. The prophylactic or therapeutic agents may be administered by any convenient
route, for example by infusion or bolus injection, by absorption through epithelial or
mucocutaneous linings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and may be
administered together with other biologically active agents. Administration can be systemic or
local.

In an embodiment, specific binding of antibody-coupled carbon nanotubes (CNTs) to
tumor cells in vitro, followed by their highly specific ablation with near-infrared (NIR) light can
be used to target tumor cells. For example, biotinylated polar lipids can be used to prepare
stable, biocompatible, noncytotoxic CNT dispersions that are then attached to one or two
different neutralite avidin-derivatized DVD-binding proteins directed against one or more tumor

antigens (e.g., CD22) (Chakravarty et al. (2008) Proc. Natl. Acad. Sci. USA 105:8697-8702.
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In a specific embodiment, it may be desirable to administer the prophylactic or
therapeutic agents provided herein locally to the area in need of treatment; this may be achieved
by, for example, and not by way of limitation, local infusion, by injection, or by means of an
implant, the implant being of a porous or non-porous material, including membranes and
matrices, such as sialastic membranes, polymers, fibrous matrices (e.g., Tissuel®), or collagen
matrices. In one embodiment, an effective amount of one or more antibodies provided herein
antagonists is administered locally to the affected area to a subject to prevent, treat, manage,
and/or ameliorate a disorder or a symptom thereof. In another embodiment, an effective amount
of one or more antibodies provided herein is administered locally to the affected area in
combination with an effective amount of one or more therapies (e.g., one or more prophylactic
or therapeutic agents) other than a binding protein provided herein to a subject to prevent, treat,
manage, and/or ameliorate a disorder or one or more symptoms thereof.

In another embodiment, the prophylactic or therapeutic agent can be delivered in a
controlled release or sustained release system. In one embodiment, a pump may be used to
achieve controlled or sustained release (see Langer, supra; Sefton (1987) CRC Crit. Ref.
Biomed. Eng. 14:20; Buchwald et al. (1980) Surgery 88:507; Saudek et al. (1989) N. Engl. J.
Med. 321:574). In another embodiment, polymeric materials can be used to achieve controlled
or sustained release of the therapies. In an embodiment, the polymer used in a sustained release
formulation is inert, free of leachable impurities, stable on storage, sterile, and biodegradable. In
yet another embodiment, a controlled or sustained release system can be placed in proximity of
the prophylactic or therapeutic target, thus requiring only a fraction of the systemic dose (see,
e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 115-138
(1984)).

Controlled release systems are discussed in the review by Langer (1990) Science
249:1527-1533). Any technique known to one of skill in the art can be used to produce
sustained release formulations comprising one or more therapeutic agents provided herein.

In a specific embodiment, where the composition is a nucleic acid encoding a
prophylactic or therapeutic agent, the nucleic acid can be administered in vivo to promote
expression of its encoded prophylactic or therapeutic agent, by constructing it as part of an
appropriate nucleic acid expression vector and administering it so that it becomes intracellular,
e.g., by use of a retroviral vector (see US Patent No. 4,980,286), or by direct injection, or by use
of microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating with lipids or
cell-surface receptors or transfecting agents, or by administering it in linkage to a homeobox-
like peptide which is known to enter the nucleus (see, e.g., Joliot et al. (1991) Proc. Natl. Acad.
Sci. USA 88:1864-1868). Alternatively, a nucleic acid can be introduced intracellularly and

incorporated within host cell DNA for expression by homologous recombination.
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A pharmaceutical composition provided herein is formulated to be compatible with its
intended route of administration. Where useful, the composition may also include a solubilizing
agent and a local anesthetic such as lignocamne to ease pain at the site of the injection.

The method may comprise administration of a composition formulated for parenteral
administration by injection (e.g., by bolus injection or continuous infusion). Formulations for
injection may be presented in unit dosage form (e.g., in ampoules or in multi-dose containers)
with an added preservative. The compositions may take such forms as suspensions, solutions or
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending,
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder form
for constitution with a suitable vehicle (e.g., sterile pyrogen-free water) before use.

The methods provided herein may additionally comprise of administration of
compositions formulated as depot preparations. Such long acting formulations may be
administered by implantation (e.g., subcutaneously or intramuscularly) or by intramuscular
injection. Thus, for example, the compositions may be formulated with suitable polymeric or
hydrophobic materials (e.g., as an emulsion in an acceptable oil) or ion exchange resins, or as
sparingly soluble derivatives (e.g., as a sparingly soluble salt).

The methods provided herein encompasse administration of compositions formulated as
neutral or salt forms. Pharmaceutically acceptable salts include those formed with anions such
as those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those
formed with cations such as those derived from sodium, potassium, ammonium, calcium, ferric
hydroxides, isopropylamine, triethylamine, 2- ethylamino ethanol, histidine, procaine, etc.

Generally, the ingredients of compositions are supplied either separately or mixed
together in unit dosage form, for example, as a dry lyophilized powder or water free concentrate
in a hermetically sealed container such as an ampoule or sachette indicating the quantity of
active agent. Where the mode of administration is infusion, composition can be dispensed with
an infusion bottle containing sterile pharmaceutical grade water or saline. Where the mode of
administration is by injection, an ampoule of sterile water for injection or saline can be provided
so that the ingredients may be mixed prior to administration.

In one embodiment, one or more of the prophylactic or therapeutic agents, or
pharmaceutical compositions provided herein is packaged in a hermetically sealed container
such as an ampoule or sachette indicating the quantity of the agent. In one embodiment, one or
more of the prophylactic or therapeutic agents, or pharmaceutical compositions provided herein
is supplied as a dry sterilized lyophilized powder or water free concentrate in a hermetically
sealed container and can be reconstituted (e.g., with water or saline) to the appropriate
concentration for administration to a subject. In an embodiment, one or more of the prophylactic

or therapeutic agents or pharmaceutical compositions provided herein is supplied as a dry sterile
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lyophilized powder in a hermetically sealed container at a unit dosage of at least 5 mg, at least
10 mg, at least 15 mg, at least 25 mg, at least 35 mg, at least 45 mg, at least 50 mg, at least 75
mg, or at least 100 mg. The lyophilized prophylactic or therapeutic agents or pharmaceutical
compositions provided herein may be stored at between 2° C. and 8° C. in its original container
and the prophylactic or therapeutic agents, or pharmaceutical compositions provided herein may
be administered within 1 week, e.g., within 5 days, within 72 hours, within 48 hours, within 24
hours, within 12 hours, within 6 hours, within 5 hours, within 3 hours, or within 1 hour after
being reconstituted. In an alternative embodiment, one or more of the prophylactic or
therapeutic agents or pharmaceutical compositions provided herein is supplied in liquid form in
a hermetically sealed container indicating the quantity and concentration of the agent. In an
embodiment, the liquid form of the administered composition is supplied in a hermetically
sealed container at least 0.25 mg/ml, at least 0.5 mg/ml, at least 1 mg/ml, at least 2.5 mg/ml, at
least 5 mg/ml, at least 8 mg/ml, at least 10 mg/ml, at least 15 mg/kg, at least 25 mg/ml, at least
50 mg/ml, at least 75 mg/ml or at least 100 mg/ml. The liquid form may be stored at between 2°
C. and 8° C. in its original container.

The binding proteins provided herein can be incorporated into a pharmaceutical
composition suitable for parenteral administration. In an embodiment, the antibody or antibody-
portions will be prepared as an injectable solution containing 0.1-250 mg/ml binding protein.
The injectable solution can be composed of either a liquid or lyophilized dosage form in a flint
or amber vial, ampule or pre-filled syringe. The buffer can be L-histidine (1-50 mM), optimally
5-10mM, at pH 5.0 to 7.0 (optimally pH 6.0). Other suitable buffers include but are not limited
to, sodium succinate, sodium citrate, sodium phosphate or potassium phosphate. Sodium
chloride can be used to modify the toxicity of the solution at a concentration of 0-300 mM
(optimally 150 mM for a liquid dosage form). Cryoprotectants can be included for a lyophilized
dosage form, principally 0-10% sucrose (optimally 0.5-1.0%). Other suitable cryoprotectants
include trehalose and lactose. Bulking agents can be included for a lyophilized dosage form,
principally 1-10% mannitol (optimally 2-4%). Stabilizers can be used in both liquid and
lyophilized dosage forms, principally 1-50 mM L-Methionine (optimally 5-10 mM). Other
suitable bulking agents include glycine, arginine, can be included as 0-0.05% polysorbate-80
(optimally 0.005-0.01%). Additional surfactants include but are not limited to polysorbate 20
and BRIJ surfactants. The pharmaceutical composition comprising the binding proteins
provided herein prepared as an injectable solution for parenteral administration, can further
comprise an agent useful as an adjuvant, such as those used to increase the absorption, or
dispersion of a therapeutic protein (e.g., antibody). A particularly useful adjuvant is
hyaluronidase, such as Hylenex® (recombinant human hyaluronidase). Addition of

hyaluronidase in the injectable solution improves human bioavailability following parenteral
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administration, particularly subcutaneous administration. It also allows for greater injection site
volumes (i.e. greater than 1 ml) with less pain and discomfort, and minimum incidence of
injection site reactions. (see W(02004078140 and US2006104968).

The compositions provided herein may be in a variety of forms. These include, for
example, liquid, semi-solid and solid dosage forms, such as liquid solutions (e.g., injectable and
infusible solutions), dispersions or suspensions, tablets, pills, powders, liposomes and
suppositories. The form chosen depends on the intended mode of administration and therapeutic
application. Typical compositions are in the form of injectable or infusible solutions, such as
compositions similar to those used for passive immunization of humans with other antibodies.
The chosen mode of administration is parenteral (e.g., intravenous, subcutaneous,
intraperitoneal, intramuscular). In an embodiment, the antibody is administered by intravenous
infusion or injection. In another embodiment, the antibody is administered by intramuscular or
subcutaneous injection.

Therapeutic compositions typically must be sterile and stable under the conditions of
manufacture and storage. The composition can be formulated as a solution, microemulsion,
dispersion, liposome, or other ordered structure suitable to high drug concentration. Sterile
injectable solutions can be prepared by incorporating the active compound (i.e., antibody or
antibody binding portion) in the required amount in an appropriate solvent with one or a
combination of ingredients enumerated herein, as required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating the active compound into a sterile vehicle
that contains a basic dispersion medium and the required other ingredients from those
enumerated herein. In the case of sterile, lyophilized powders for the preparation of sterile
injectable solutions, the methods of preparation are vacuum drying and spray-drying that yields
a powder of the active ingredient plus any additional desired ingredient from a previously
sterile-filtered solution thereof. The proper fluidity of a solution can be maintained, for
example, by the use of a coating such as lecithin, by the maintenance of the required particle
size in the case of dispersion and by the use of surfactants. Prolonged absorption of injectable
compositions can be brought about by including, in the composition, an agent that delays
absorption, for example, monostearate salts and gelatin.

The binding proteins provided herein can be administered by a variety of methods
known in the art, although for many therapeutic applications, in an embodiment, the route/mode
of administration is subcutaneous injection, intravenous injection or infusion. As will be
appreciated by the skilled artisan, the route and/or mode of administration will vary depending
upon the desired results. In certain embodiments, the active compound may be prepared with a
carrier that will protect the compound against rapid release, such as a controlled release

formulation, including implants, transdermal patches, and microencapsulated delivery systems.
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Biodegradable, biocompatible polymers can be used, such as ethylene vinyl acetate,
polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Many methods
for the preparation of such formulations are patented or generally known to those skilled in the
art. See, e.g., Sustained and Controlled Release Drug Delivery Systems, J.R. Robinson, ed.,
Marcel Dekker, Inc., New York, 1978.

Supplementary active compounds can also be incorporated into the compositions. In
certain embodiments, a binding protein provided herein is coformulated with and/or
coadministered with one or more additional therapeutic agents that are useful for treating
disorders with a binding protein provided herein. For example, a binding protein provided
herein may be coformulated and/or coadministered with one or more additional antibodies that
bind other targets (e.g., antibodies that bind other cytokines or that bind cell surface molecules).
Furthermore, one or more antibodies provided herein may be used in combination with two or
more of the foregoing therapeutic agents. Such combination therapies may advantageously
utilize lower dosages of the administered therapeutic agents, thus avoiding possible toxicities or
complications associated with the various monotherapies.

In certain embodiments, a binding protein is linked to a half-life extending vehicle
known in the art. Such vehicles include, but are not limited to, the Fc domain, polyethylene
glycol, and dextran. Such vehicles are described, e.g., in US Application Serial No. 09/428,082
and PCT Publication No. WO 99/25044.

In a specific embodiment, nucleic acid sequences encoding a binding protein provided
herein or another prophylactic or therapeutic agent provided herein are administered to treat,
prevent, manage, or ameliorate a disorder or one or more symptoms thereof by way of gene
therapy. Gene therapy refers to therapy performed by the administration to a subject of an
expressed or expressible nucleic acid. In this embodiment, the nucleic acids produce their
encoded antibody or prophylactic or therapeutic agent provided herein that mediates a
prophylactic or therapeutic effect.

Any of the methods for gene therapy available in the art can be used in the methods
provided herein. For general reviews of the methods of gene therapy, see Goldspiel et al., 1993.
Methods commonly known in the art of recombinant DNA technology which can be used are
described in Ausubel et al. (eds.), Current Protocols in Molecular Biology, John Wiley &Sons,
NY (1993); and Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press,
NY (1990). Detailed description of various methods of gene therapy are disclosed in US Patent
Publication No. US20050042664.

A method for treating a human subject suffering from a disorder in which the target, or
targets, capable of being bound by the binding protein disclosed herein is detrimental,

comprising administering to the human subject a binding protein disclosed herein such that the
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activity of the target, or targets in the human subject is inhibited and one of more symptoms is
alleviated or treatment is achieved is provided. In an embodiment, diseases that can be treated or
diagnosed with the compositions and methods include, but are not limited to, immune and
inflammatory elements, such as autoimmune diseases, particularly those assocated with
inflammation, including Crohn’s disease, psoriasis (including plaque psoriasis), arthritis
(including rheumatoid arthritis, psoratic arthritis, osteoarthritis, or juvenile idiopathic arthritis),
multiple sclerosis, ankylosing spondylitis, systemic lupus erythematosus, multiple sclerosis,
sepsis, and neurodegenerative diseases, neuronal regeneration, spinal cord injury, and primary
and metastatic cancers.In another embodiment, the disorder is a respiratory disorder; asthma;
allergic and nonallergic asthma; asthma due to infection; asthma due to infection with
respiratory syncytial virus (RSV); chronic obstructive pulmonary disease (COPD); a condition
involving airway inflammation; eosinophilia; fibrosis and excess mucus production; cystic
fibrosis; pulmonary fibrosis; an atopic disorder; atopic dermatitis; urticaria; eczema; allergic
rhinitis; allergic enterogastritis; an inflammatory and/or autoimmune condition of the skin; an
inflammatory and/or autoimmune condition of gastrointestinal organs; inflammatory bowel
diseases (IBD); ulcerative colitis; an inflammatory and/or autoimmune condition of the liver;
liver cirrhosis; liver fibrosis; liver fibrosis caused by hepatitis B and/or C virus; scleroderma;
tumors or cancers; hepatocellular carcinoma; glioblastoma; lymphoma; Hodgkin’s lymphoma; a
viral infection; a bacterial infection; a parasitic infection; HTLLV-1 infection; suppression of
expression of protective type 1 immune responses, and suppression of expression of a protective
type 1 immune response during vaccination.

A binding protein provided herein also can be administered with one or more additional
therapeutic agents useful in the treatment of various diseases.

A binding protein provided herein can be used alone or in combination to treat such
diseases. It should be understood that the binding proteins can be used alone or in combination
with an additional agent, e.g., a therapeutic agent, the additional agent being selected by the
skilled artisan for its intended purpose. For example, the additional agent can be a therapeutic
agent art-recognized as being useful to treat the disease or condition being treated by the
antibody provided herein. The additional agent also can be an agent that imparts a beneficial
attribute to the therapeutic composition e.g., an agent which effects the viscosity of the
composition.

It should further be understood that the combinations provided herein are those
combinations useful for their intended purpose. The agents set forth below are illustrative for
purposes and not intended to be limited. In some embodiments, the combinations comprise the

antibodies provided herein and at least one additional agent selected from the lists below. The
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combination can also include more than one additional agent, e.g., two or three additional agents
if the combination is such that the formed composition can perform its intended function.

The pharmaceutical compositions provided herein may include a “therapeutically
effective amount” or a “prophylactically effective amount” of a binding protein provided herein.
A “‘therapeutically effective amount” refers to an amount effective, at dosages and for periods of
time necessary, to achieve the desired therapeutic result. A therapeutically effective amount of
the binding protein may be determined by a person skilled in the art and may vary according to
factors such as the disease state, age, sex, and weight of the individual, and the ability of the
binding protein to elicit a desired response in the individual. A therapeutically effective amount
is also one in which any toxic or detrimental effects of the antibody, or antibody binding
portion, are outweighed by the therapeutically beneficial effects. A “prophylactically effective
amount” refers to an amount effective, at dosages and for periods of time necessary, to achieve
the desired prophylactic result. Typically, since a prophylactic dose is used in subjects prior to
or at an earlier stage of disease, the prophylactically effective amount will be less than the
therapeutically effective amount.

Dosage regimens may be adjusted to provide the optimum desired response (e.g., a
therapeutic or prophylactic response). For example, a single bolus may be administered, several
divided doses may be administered over time or the dose may be proportionally reduced or
increased as indicated by the exigencies of the therapeutic situation. It is especially
advantageous to formulate parenteral compositions in dosage unit form for ease of
administration and uniformity of dosage. The term *“dosage unit form” refers to physically
discrete units suited as unitary dosages for the mammalian subjects to be treated; each unit
containing a predetermined quantity of active compound calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier. The specification for
the dosage unit forms provided herein are dictated by and directly dependent on (a) the unique
characteristics of the active compound and the particular therapeutic or prophylactic effect to be
achieved, and (b) the limitations inherent in the art of compounding such an active compound
for the treatment of sensitivity in individuals.

An exemplary, non-limiting range for a therapeutically or prophylactically effective
amount of a binding protein provided herein is 0.1-20 mg/kg, for example, 1-10 mg/kg. It is to
be noted that dosage values may vary with the type and severity of the condition to be
alleviated. It is to be further understood that for any particular subject, specific dosage regimens
may be adjusted over time according to the individual need and the professional judgment of the
person administering or supervising the administration of the compositions, and that dosage
ranges set forth herein are exemplary only and are not intended to limit the scope or practice of

the claimed composition.
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V) Diagnostics

The disclosure herein also provides diagnostic applications. This is further elucidated
below.

A. Method of Assay

The present disclosure also provides a method for determining the presence, amount or
concentration of an analyte (or a fragment thereof) in a test sample using at least one DVD-
binding protein as described herein. Any suitable assay as is known in the art can be used in the
method. Examples include, but are not limited to, immunoassay, such as sandwich immunoassay
(e.g., monoclonal, polyclonal and/or DVD-binding protein sandwich immunoassays or any
variation thereof (e.g., monoclonal/DVD-binding protein, DVD-binding protein/polyclonal,
etc.), including radioisotope detection (radioimmunoassay (RIA)) and enzyme detection
(enzyme immunoassay (EIA) or enzyme-linked immunosorbent assay (ELISA) (e.g., Quantikine
ELISA assays, R&D Systems, Minneapolis, MN))), competitive inhibition immunoassay (e.g.,
forward and reverse), fluorescence polarization immunoassay (FPIA), enzyme multiplied
immunoassay technique (EMIT), bioluminescence resonance energy transfer (BRET), and
homogeneous chemiluminescent assay, etc. In a SELDI-based immunoassay, a capture reagent
that specifically binds an analyte (or a fragment thereof) of interest is attached to the surface of
a mass spectrometry probe, such as a pre-activated protein chip array. The analyte (or a
fragment thereof) is then specifically captured on the biochip, and the captured analyte (or a
fragment thereof) is detected by mass spectrometry. Alternatively, the analyte (or a fragment
thereof) can be eluted from the capture reagent and detected by traditional MALDI (matrix-
assisted laser desorption/ionization) or by SELDI. A chemiluminescent microparticle
immunoassay, in particular one employing the ARCHITECT® automated analyzer (Abbott
Laboratories, Abbott Park, IL), is an example of a preferred immunoassay.

Methods well-known in the art for collecting, handling and processing urine, blood,
serum and plasma, and other body fluids, are used in the practice of the present disclosure, for
instance, when a DVD-binding protein as described herein is employed as an immunodiagnostic
reagent and/or in an analyte immunoassay kit. The test sample can comprise further moieties in
addition to the analyte of interest, such as antibodies, antigens, haptens, hormones, drugs,
enzymes, receptors, proteins, peptides, polypeptides, oligonucleotides and/or polynucleotides.
For example, the sample can be a whole blood sample obtained from a subject. It can be
necessary or desired that a test sample, particularly whole blood, be treated prior to
immunoassay as described herein, e.g., with a pretreatment reagent. Even in cases where
pretreatment is not necessary (e.g., most urine samples), pretreatment optionally can be done

(e.g., as part of a regimen on a commercial platform).
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The pretreatment reagent can be any reagent appropriate for use with the immunoassay
and kits provided herein. The pretreatment optionally comprises: (a) one or more solvents (e.g.,
methanol and ethylene glycol) and optionally, salt, (b) one or more solvents and salt, and
optionally, detergent, (c) detergent, or (d) detergent and salt. Pretreatment reagents are known in
the art, and such pretreatment can be employed, e.g., as used for assays on Abbott TDx,
AxSYM®, and ARCHITECT® analyzers (Abbott Laboratories, Abbott Park, IL), as described
in the literature (see, e.g., Yatscoff et al. (1990) Clin. Chem. 36:1969-1973 and Wallemacq et al.
(1999) Clin. Chem. 45: 432-435), and/or as commercially available. Additionally, pretreatment
can be done as described in US Patent Nos. 5,135,875 and 6,660,843; European Patent
Publication No. EU0471293, US Patent Application No. 20080020401. The pretreatment
reagent can be a heterogeneous agent or a homogeneous agent.

With use of a heterogeneous pretreatment reagent, the pretreatment reagent precipitates
analyte binding protein (e.g., protein that can bind to an analyte or a fragment thereof) present in
the sample. Such a pretreatment step comprises removing any analyte binding protein by
separating from the precipitated analyte binding protein the supernatant of the mixture formed
by addition of the pretreatment agent to sample. In such an assay, the supernatant of the mixture
absent any binding protein is used in the assay, proceeding directly to the antibody capture step.

With use of a homogeneous pretreatment reagent there is no such separation step. The
entire mixture of test sample and pretreatment reagent are contacted with a labeled specific
binding partner for analyte (or a fragment thereof), such as a labeled anti-analyte antibody (or an
antigenically reactive fragment thereof). The pretreatment reagent employed for such an assay
typically is diluted in the pretreated test sample mixture, either before or during capture by the
first specific binding partner. Despite such dilution, a certain amount of the pretreatment reagent
is still present (or remains) in the test sample mixture during capture. In one embodiment, the
labeled specific binding partner can be a DVD-binding protein (or a fragment, a variant, or a
fragment of a variant thereof).

In a heterogeneous format, after the test sample is obtained from a subject, a first
mixture is prepared. The mixture contains the test sample being assessed for an analyte (or a
fragment thereof) and a first specific binding partner, wherein the first specific binding partner
and any analyte contained in the test sample form a first specific binding partner-analyte
complex. Preferably, the first specific binding partner is an anti-analyte antibody or a fragment
thereof. The first specific binding partner can be a DVD-binding protein (or a fragment, a
variant, or a fragment of a variant thereof) as described herein. The order in which the test
sample and the first specific binding partner are added to form the mixture is not critical.
Preferably, the first specific binding partner is immobilized on a solid phase. The solid phase

used in the immunoassay (for the first specific binding partner and, optionally, the second
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specific binding partner) can be any solid phase known in the art, such as, but not limited to, a
magnetic particle, a bead, a test tube, a microtiter plate, a cuvette, a membrane, a scaffolding
molecule, a film, a filter paper, a disc and a chip.

After the mixture containing the first specific binding partner-analyte complex is
formed, any unbound analyte is removed from the complex using any technique known in the
art. For example, the unbound analyte can be removed by washing. Desirably, however, the first
specific binding partner is present in excess of any analyte present in the test sample, such that
all analyte that is present in the test sample is bound by the first specific binding partner.

After any unbound analyte is removed, a second specific binding partner is added to the
mixture to form a first specific binding partner-analyte-second specific binding partner complex.
The second specific binding partner is preferably an anti-analyte antibody that binds to an
epitope on analyte that differs from the epitope on analyte bound by the first specific binding
partner. Moreover, also preferably, the second specific binding partner is labeled with or
contains a detectable label as described above. The second specific binding partner can be a
DVD-binding protein (or a fragment, a variant, or a fragment of a variant thereof) as described
herein.

Any suitable detectable label as is known in the art can be used. For example, the
detectable label can be a radioactive label (such as *H, 125I, S, 14C, 32P, and 33P), an enzymatic
label (such as horseradish peroxidase, alkaline peroxidase, glucose 6-phosphate dehydrogenase,
and the like), a chemiluminescent label (such as acridinium esters, thioesters, or sulfonamides;
luminol, isoluminol, phenanthridinium esters, and the like), a fluorescent label (such as
fluorescein (e.g., S-fluorescein, 6-carboxyfluorescein, 3’6-carboxyfluorescein, 5(6)-
carboxyfluorescein, 6-hexachloro-fluorescein, 6-tetrachlorofluorescein, fluorescein
isothiocyanate, and the like)), rhodamine, phycobiliproteins, R-phycoerythrin, quantum dots
(e.g., zinc sulfide-capped cadmium selenide), a thermometric label, or an immuno-polymerase
chain reaction label. An introduction to labels, labeling procedures and detection of labels is
found in Polak and Van Noorden, Introduction to Immunocytochemistry, 2™ ed., Springer
Verlag, N.Y. (1997), and in Haugland, Handbook of Fluorescent Probes and Research
Chemicals (1996), which is a combined handbook and catalogue published by Molecular
Probes, Inc., Eugene, Oregon. A fluorescent label can be used in FPIA (see, e.g., US Patent No.
5,593,896). An acridinium compound can be used as a detectable label in a homogeneous or
heterogeneous chemiluminescent assay (see, e.g., Adamczyk et al. (2006) Bioorg. Med. Chem.
Lett. 16: 1324-1328).

A preferred acridinium compound is an acridinium-9-carboxamide. Methods for
preparing acridinium 9-carboxamides are described in e.g. Mattingly (1991) J. Biolumin.

Chemilumin. 6: 107-114. Another preferred acridinium compound is an acridinium-9-
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carboxylate aryl ester. An example of an acridinium-9-carboxylate aryl ester is 10-methyl-9-
(phenoxycarbonyl)acridinium fluorosulfonate (available from Cayman Chemical, Ann Arbor,
MI). Methods for preparing acridinium 9-carboxylate aryl esters are described in e.g. McCapra
et al. (1965) Photochem. Photobiol. 4: 1111-21. Further details regarding acridinium-9-
carboxylate aryl ester and its use are set forth in US Patent Publication No. 20080248493.

Chemiluminescent assays (e.g., using acridinium as described above or other
chemiluminescent agents) can be performed in accordance with the methods described in
Adamczyk et al. (2006) Anal. Chim. Acta 579(1): 61-67. While any suitable assay format can be
used, a microplate chemiluminometer (Mithras [.LB-940, Berthold Technologies U.S.A., LLC,
Oak Ridge, TN) enables the assay of multiple samples of small volumes rapidly.

The order in which the test sample and the specific binding partner(s) are added to form
the mixture for chemiluminescent assay is not critical. If the first specific binding partner is
detectably labeled with a chemiluminescent agent such as an acridinium compound, detectably
labeled first specific binding partner-analyte complexes form. Alternatively, if a second specific
binding partner is used and the second specific binding partner is detectably labeled with a
chemiluminescent agent such as an acridinium compound, detectably labeled first specific
binding partner-analyte-second specific binding partner complexes form. Any unbound specific
binding partner, whether labeled or unlabeled, can be removed from the mixture using any
technique known in the art, such as washing.

Hydrogen peroxide can be generated in situ in the mixture or provided or supplied to the
mixture (e.g., the source of the hydrogen peroxide being one or more buffers or other solutions
that are known to contain hydrogen peroxide) before, simultaneously with, or after the addition
of an above-described acridinium compound. Hydrogen peroxide can be generated in situ in a
number of ways such as would be apparent to one skilled in the art.

Upon the simultaneous or subsequent addition of at least one basic solution to the
sample, a detectable signal, namely, a chemiluminescent signal, indicative of the presence of
analyte is generated. The basic solution contains at least one base and has a pH greater than or
equal to 10, preferably, greater than or equal to 12. Examples of basic solutions include, but are
not limited to, sodium hydroxide, potassium hydroxide, calcium hydroxide, ammonium
hydroxide, magnesium hydroxide, sodium carbonate, sodium bicarbonate, calcium hydroxide,
calcium carbonate, and calcium bicarbonate. The amount of basic solution added to the sample
depends on the concentration of the basic solution. Based on the concentration of the basic
solution used, one skilled in the art can easily determine the amount of basic solution to add to
the sample.

The chemiluminescent signal that is generated can be detected using routine techniques

known to those skilled in the art. Based on the intensity of the signal generated, the amount of
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analyte in the sample can be quantified. Specifically, the amount of analyte in the sample is
proportional to the intensity of the signal generated. The amount of analyte present can be
quantified by comparing the amount of light generated to a standard curve for analyte or by
comparison to a reference standard. The standard curve can be generated using serial dilutions
or solutions of known concentrations of analyte by mass spectroscopy, gravimetric methods, and
other techniques known in the art. While the above is described with emphasis on use of an
acridinium compound as the chemiluminescent agent, one of ordinary skill in the art can readily
adapt this description for use of other chemiluminescent agents.

Analyte immunoassays generally can be conducted using any format known in the art,
such as, but not limited to, a sandwich format. Specifically, in one immunoassay format, at least
two antibodies are employed to separate and quantify analyte, such as human analyte, or a
fragment thereof in a sample. More specifically, the at least two antibodies bind to different
epitopes on an analyte (or a fragment thereof) forming an immune complex, which is referred to
as a “‘sandwich.” Generally, in the immunoassays one or more antibodies can be used to capture
the analyte (or a fragment thereof) in the test sample (these antibodies are frequently referred to
as a “capture” antibody or “capture” antibodies) and one or more antibodies can be used to bind
a detectable (namely, quantifiable) label to the sandwich (these antibodies are frequently
referred to as the “detection antibody,” the “detection antibodies,” the “conjugate,” or the
“conjugates”). Thus, in the context of a sandwich immunoassay format, a binding protein or a
DVD-binding protein (or a fragment, a variant, or a fragment of a variant thereof) as described
herein can be used as a capture antibody, a detection antibody, or both. For example, one
binding protein or DVD-binding protein having a domain that can bind a first epitope on an
analyte (or a fragment thereof) can be used as a capture agent and/or another binding protein or
DVD-binding protein having a domain that can bind a second epitope on an analyte (or a
fragment thereof) can be used as a detection agent. In this regard, a binding protein or a DVD-
binding protein having a first domain that can bind a first epitope on an analyte (or a fragment
thereof) and a second domain that can bind a second epitope on an analyte (or a fragment
thereof) can be used as a capture agent and/or a detection agent. Alternatively, one binding
protein or DVD-binding protein having a first domain that can bind an epitope on a first analyte
(or a fragment thereof) and a second domain that can bind an epitope on a second analyte (or a
fragment thereof) can be used as a capture agent and/or a detection agent to detect, and
optionally quantify, two or more analytes. In the event that an analyte can be present in a sample
in more than one form, such as a monomeric form and a dimeric/multimeric form, which can be
homomeric or heteromeric, one binding protein or DVD-binding protein having a domain that
can bind an epitope that is only exposed on the monomeric form and another binding protein or

DVD-binding protein having a domain that can bind an epitope on a different part of a
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dimeric/multimeric form can be used as capture agents and/or detection agents, thereby enabling
the detection, and optional quantification, of different forms of a given analyte. Furthermore,
employing binding proteins or DVD-binding proteins with differential affinities within a single
binding protein or DVD-binding protein and/or between binding proteins or DVD-binding
proteins can provide an avidity advantage. In the context of immunoassays as described herein,
it generally may be helpful or desired to incorporate one or more linkers within the structure of
a binding protein or a DVD-binding protein. When present, optimally the linker may be of
sufficient length and structural flexibility to enable binding of an epitope by the inner domains
as well as binding of another epitope by the outer domains. In this regard, when a binding
protein or a DVD-binding protein can bind two different analytes and one analyte is larger than
the other, desirably the larger analyte is bound by the outer domains.

Generally speaking, a sample being tested for (for example, suspected of containing)
analyte (or a fragment thereof) can be contacted with at least one capture agent (or agent) and at
least one detection agent (which can be a second detection agent or a third detection agent or
even a successively numbered agent, e.g., as where the capture and/or detection agent comprises
multiple agents) either simultaneously or sequentially and in any order. For example, the test
sample can be first contacted with at least one capture agent and then (sequentially) with at least
one detection agent. Alternatively, the test sample can be first contacted with at least one
detection agent and then (sequentially) with at least one capture agent. In yet another
alternative, the test sample can be contacted simultaneously with a capture agent and a detection
agent.

In the sandwich assay format, a sample suspected of containing analyte (or a fragment
thereof) is first brought into contact with at least one first capture agent under conditions that
allow the formation of a first agent/analyte complex. If more than one capture agent is used, a
first capture agent/analyte complex comprising two or more capture agents is formed. In a
sandwich assay, the agents, i.e., preferably, the at least one capture agent, are used in molar
excess amounts of the maximum amount of analyte (or a fragment thereof) expected in the test
sample. For example, from about 5 pg to about 1 mg of agent per mL of buffer (e.g.,
microparticle coating buffer) can be used.

Competitive inhibition immunoassays, which are often used to measure small analytes
because binding by only one antibody (i.e., a binding protein and/or a DVD-binding protein in
the context of the present disclosure) is required, comprise sequential and classic formats. In a
sequential competitive inhibition immunoassay a capture agent to an analyte of interest is coated
onto a well of a microtiter plate or other solid support. When the sample containing the analyte
of interest is added to the well, the analyte of interest binds to the capture agent. After washing,

a known amount of labeled (e.g., biotin or horseradish peroxidase (HRP)) analyte capable of
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binding the capture antibody is added to the well. A substrate for an enzymatic label is used to
generate a signal. An example of a suitable substrate for HRP is 3,3’,5,5’-tetramethylbenzidine
(TMB). After washing, the signal generated by the labeled analyte is measured and is inversely
proportional to the amount of analyte in the sample. In a classic competitive inhibition
immunoassay typically an antibody (i.e., binding protein and/or a DVD-binding protein in the
context of the present disclosure) to an analyte of interest is coated onto a solid support (e.g., a
well of a microtiter plate). However, unlike the sequential competitive inhibition immunoassay,
the sample and the labeled analyte are added to the well at the same time. Any analyte in the
sample competes with labeled analyte for binding to the capture agent. After washing, the signal
generated by the labeled analyte is measured and is inversely proportional to the amount of
analyte in the sample. Of course, there are many variations of these formats, e.g., when binding
to the solid support takes place, whether the format is one-step, two-step, delayed two-step, and
the like, and these would be recognized by one of ordinary skill in the art.

Optionally, prior to contacting the test sample with the at least one capture agent (for
example, the first capture agent), the at least one capture agent can be bound to a solid support,
which facilitates the separation of the first agent /analyte (or a fragment thereof) complex from
the test sample. The substrate to which the capture agent is bound can be any suitable solid
support or solid phase that facilitates separation of the capture agent-analyte complex from the
sample.

Examples include a well of a plate, such as a microtiter plate, a test tube, a porous gel
(e.g., silica gel, agarose, dextran, or gelatin), a polymeric film (e.g., polyacrylamide), beads
(e.g., polystyrene beads or magnetic beads), a strip of a filter/membrane (e.g., nitrocellulose or
nylon), microparticles (e.g., latex particles, magnetizable microparticles (e.g., microparticles
having ferric oxide or chromium oxide cores and homo- or hetero-polymeric coats and radii of
about 1-10 microns). The substrate can comprise a suitable porous material with a suitable
surface affinity to bind antigens and sufficient porosity to allow access by detection antibodies.
A microporous material is generally preferred, although a gelatinous material in a hydrated state
can be used. Such porous substrates are preferably in the form of sheets having a thickness of
about 0.01 to about 0.5 mm, preferably about 0.1 mm. While the pore size may vary quite a bit,
preferably the pore size is from about 0.025 to about 15 microns, more preferably from about
0.15 to about 15 microns. The surface of such substrates can be passively coated or activated by
chemical processes that cause covalent linkage of an antibody to the substrate. Irreversible
binding, generally by adsorption through hydrophobic forces, of the antigen or the antibody to
the substrate results; alternatively, a chemical coupling agent or other means can be used to bind
covalently the antibody to the substrate, provided that such binding does not interfere with the

ability of the antibody to bind to analyte. Alternatively, the antibody (i.e., binding proteins
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and/or DVD-binding proteins in the context of the present disclosure) can be bound with
microparticles, which have been previously coated with streptavidin (e.g2., DYNAL® Magnetic
Beads, Invitrogen, Carlsbad, CA) or biotin (e.g., using Power-BindTM-SA-MP streptavidin-
coated microparticles (Seradyn, Indianapolis, IN)) or anti-species-specific monoclonal
antibodies (i.e., binding proteins and/or DVD-binding proteins in the context of the present
disclosure). If necessary or desired, the substrate (e.g., for the label) can be derivatized to allow
reactivity with various functional groups on the antibody (i.e., binding proteins and/or DVD-
binding proteins in the context of the present disclosure). Such derivatization requires the use of
certain coupling agents, examples of which include, but are not limited to, maleic anhydride, N-
hydroxysuccinimide, and 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide. If desired, one or
more capture agents, such as antibodies (or fragments thereof) (i.e., binding proteins and/or
DVD-binding proteins in the context of the present disclosure, each of which is specific for
analyte(s) can be attached to solid phases in different physical or addressable locations (e.g.,
such as in a biochip configuration (see, e.g., US Patent No. 6,225,047; PCT Publication No. WO
99/51773; US Patent No. 6,329,209; PCT Publication No. WO 00/56934, and US Patent No.
5,242,828). If the capture agent is attached to a mass spectrometry probe as the solid support,
the amount of analyte bound to the probe can be detected by laser desorption ionization mass
spectrometry. Alternatively, a single column can be packed with different beads, which are
derivatized with the one or more capture agents, thereby capturing the analyte in a single place
(see, antibody-derivatized, bead-based technologies, e.g., the XMAP technology of Luminex
(Austin, TX)).

After the test sample being assayed for analyte (or a fragment thereof) is brought into
contact with the at least one capture agent (for example, the first capture agent), the mixture is
incubated in order to allow for the formation of a first capture agent (or multiple capture agent)-
analyte (or a fragment thereof) complex. The incubation can be carried out at a pH of from
about 4.5 to about 10.0, at a temperature of from about 2°C to about 45°C, and for a period from
at least about one (1) minute to about eighteen (18) hours, preferably from about 1 to about 24
minutes, most preferably for about 4 to about 18 minutes. The immunoassay described herein
can be conducted in one step (meaning the test sample, at least one capture agent and at least
one detection agent are all added sequentially or simultaneously to a reaction vessel) or in more
than one step, such as two steps, three steps, etc.

After formation of the (first or multiple) capture agent/analyte (or a fragment thereof)
complex, the complex is then contacted with at least one detection agent under conditions which
allow for the formation of a (first or multiple) capture agent/analyte (or a fragment
thereof)/second detection agent complex). While captioned for clarity as the “second” agent

(e.g., second detection agent), in fact, where multiple agent are used for capture and/or
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detection, the at least one detection agent can be the second, third, fourth, etc. agents used in the
immunoassay. If the capture agent/analyte (or a fragment thereof) complex is contacted with
more than one detection agent, then a (first or multiple) capture agent/analyte (or a fragment
thereof)/(multiple) detection agent complex is formed. As with the capture agent (e.g., the first
capture agent), when the at least one (e.g., second and any subsequent) detection agent is
brought into contact with the capture agent/analyte (or a fragment thereof) complex, a period of
incubation under conditions similar to those described above is required for the formation of the
(first or multiple) capture agent/analyte (or a fragment thereof)/(second or multiple) detection
agent complex. Preferably, at least one detection agent contains a detectable label. The
detectable label can be bound to the at least one detection agent (e.g., the second detection
agent) prior to, simultaneously with, or after the formation of the (first or multiple) capture
agent /analyte (or a fragment thereof)/(second or multiple) detection agent complex. Any
detectable label known in the art can be used (see discussion above, including of the Polak and
Van Noorden (1997) and Haugland (1996) references).

The detectable label can be bound to the antibodies either directly or through a coupling
agent. An example of a coupling agent that can be used is EDAC (1-ethyl-3-(3-
dimethylaminopropyl) carbodiimide, hydrochloride), which is commercially available from
Sigma-Aldrich, St. Louis, MO. Other coupling agents that can be used are known in the art.
Methods for binding a detectable label to an antibody are known in the art. Additionally, many
detectable labels can be purchased or synthesized that already contain end groups that facilitate
the coupling of the detectable label to the agent, such as CPSP-Acridinium Ester (i.e., 9-[N-
tosyl-N-(3-carboxypropyl) ]-10-(3-sulfopropyl)acridinium carboxamide) or SPSP-Acridinium
Ester (i.e., N10-(3-sulfopropyl)-N-(3-sulfopropyl)-acridinium-9-carboxamide).

The (first or multiple) capture agent/analyte/(second or multiple) detection agent
complex can be, but does not have to be, separated from the remainder of the test sample prior
to quantification of the label. For example, if the at least one capture agent (e.g., the first capture
agent, such as a binding protein and/or a DVD-binding protein in accordance with the present
disclosure) is bound to a solid support, such as a well or a bead, separation can be accomplished
by removing the fluid (of the test sample) from contact with the solid support. Alternatively, if
the at least first capture agent is bound to a solid support, it can be simultaneously contacted
with the analyte-containing sample and the at least one second detection agent to form a first
(multiple) agent/analyte/second (multiple) agent complex, followed by removal of the fluid (test
sample) from contact with the solid support. If the at least one first capture agent is not bound to
a solid support, then the (first or multiple) capture agent/analyte/(second or multiple) detection
agent complex does not have to be removed from the test sample for quantification of the

amount of the label.
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After formation of the labeled capture agent/analyte/detection agent complex (e.g., the
first capture agent/analyte/second detection agent complex), the amount of label in the complex
is quantified using techniques known in the art. For example, if an enzymatic label is used, the
labeled complex is reacted with a substrate for the label that gives a quantifiable reaction such
as the development of color. If the label is a radioactive label, the label is quantified using
appropriate means, such as a scintillation counter. If the label is a fluorescent label, the label is
quantified by stimulating the label with a light of one color (which is known as the “excitation
wavelength™) and detecting another color (which is known as the “emission wavelength”) that is
emitted by the label in response to the stimulation. If the label is a chemiluminescent label, the
label is quantified by detecting the light emitted either visually or by using luminometers, x-ray
film, high speed photographic film, a CCD camera, etc. Once the amount of the label in the
complex has been quantified, the concentration of analyte or a fragment thereof in the test
sample is determined by appropriate means, such as by use of a standard curve that has been
generated using serial dilutions of analyte or a fragment thereof of known concentration. Other
than using serial dilutions of analyte or a fragment thereof, the standard curve can be generated
gravimetrically, by mass spectroscopy and by other techniques known in the art.

In a chemiluminescent microparticle assay employing the ARCHITECT® analyzer, the
conjugate diluent pIl may be about 6.0 +/- 0.2, the microparticle coating buffer may be
maintained at about room temperature (i.e., at from about 17 to about 27 8C), the microparticle
coating buffer pH may be about 6.5 +/- 0.2, and the microparticle diluent pH may be about 7.8
+/- 0.2. Solids preferably are less than about 0.2%, such as less than about 0.15%, less than
about 0.14%, less than about 0.13%, less than about 0.12%, or less than about 0.11%, such as
about 0.10%.

FPIAs are based on competitive binding immunoassay principles. A fluorescently
labeled compound, when excited by a linearly polarized light, will emit fluorescence having a
degree of polarization inversely proportional to its rate of rotation. When a fluorescently labeled
tracer-antibody complex is excited by a linearly polarized light, the emitted light remains highly
polarized because the fluorophore is constrained from rotating between the time light is
absorbed and the time light is emitted. When a “free” tracer compound (i.e., a compound that is
not bound to an antibody) is excited by linearly polarized light, its rotation is much faster than
the corresponding tracer-antibody conjugate (or tracer-binding protein and/or tracer-DVD-
binding protein in accordance with the present disclosure) produced in a competitive binding
immunoassay. FPIAs are advantageous over RIAs inasmuch as there are no radioactive
substances requiring special handling and disposal. In addition, FPIAs are homogeneous assays

that can be easily and rapidly performed.
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In view of the above, a method of determining the presence, amount, or concentration of
analyte (or a fragment thereof) in a test sample is provided. The method comprises assaying the
test sample for an analyte (or a fragment thereof) by an assay (i) employing (i’) at least one of
an antibody, a fragment of an antibody that can bind to an analyte, a variant of an antibody that
can bind to an analyte, a fragment of a variant of an antibody that can bind to an analyte, a
binding protein as disclosed herein, and a DVD-binding protein (or a fragment, a variant, or a
fragment of a variant thereof) that can bind to an analyte, and (ii’) at least one detectable label
and (ii) comprising comparing a signal generated by the detectable label as a direct or indirect
indication of the presence, amount or concentration of analyte (or a fragment thereof) in the test
sample to a signal generated as a direct or indirect indication of the presence, amount or
concentration of analyte (or a fragment thereof) in a control or calibrator. The calibrator is
optionally part of a series of calibrators, in which each of the calibrators differs from the other
calibrators by the concentration of analyte.

The method can comprise (i) contacting the test sample with at least one first specific
binding partner for analyte (or a fragment thereof) comprising an antibody, a fragment of an
antibody that can bind to an analyte, a variant of an antibody that can bind to an analyte, a
fragment of a variant of an antibody that can bind to an analyte, a binding protein as disclosed
herein, or a DVD-binding protein (or a fragment, a variant, or a fragment of a variant thereof)
that can bind to an analyte so as to form a first specific binding partner/analyte (or fragment
thereof) complex, (ii) contacting the first specific binding partner/analyte (or fragment thereof)
complex with at least one second specific binding partner for analyte (or fragment thereof)
comprising a detectably labeled anti-analyte antibody, a detectably labeled fragment of an anti-
analyte antibody that can bind to analyte, a detectably labeled variant of an anti-analyte
antibody that can bind to analyte, a detectably labeled fragment of a variant of an anti-analyte
antibody that can bind to analyte, a detectably labeled binding protein as disclosed herein that
can bind to analyte, or a detectably labeled DVD-binding protein (or a fragment, a variant, or a
fragment of a variant thereof) so as to form a first specific binding partner/analyte (or fragment
thereof)/second specific binding partner complex, and (iii) determining the presence, amount or
concentration of analyte in the test sample by detecting or measuring the signal generated by the
detectable label in the first specific binding partner/analyte (or fragment thereof)/second
specific binding partner complex formed in (ii). A method in which at least one first specific
binding partner for analyte (or a fragment thereof) and/or at least one second specific binding
partner for analyte (or a fragment thereof) is a binding protein as disclosed herein or a DVD-
binding protein (or a fragment, a variant, or a fragment of a variant thereof) as described herein

can be preferred.
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Alternatively, the method can comprise contacting the test sample with at least one first
specific binding partner for analyte (or a fragment thereof) comprising an antibody, a fragment
of an antibody that can bind to an analyte, a variant of an antibody that can bind to an analyte, a
fragment of a variant of an antibody that can bind to an analyte, a binding protein as disclosed
herein, and a DVD-binding protein (or a fragment, a variant, or a fragment of a variant thereof)
and simultaneously or sequentially, in either order, contacting the test sample with at least one
second specific binding partner, which can compete with analyte (or a fragment thereof) for
binding to the at least one first specific binding partner and which comprises a detectably
labeled analyte, a detectably labeled fragment of analyte that can bind to the first specific
binding partner, a detectably labeled variant of analyte that can bind to the first specific binding
partner, or a detectably labeled fragment of a variant of analyte that can bind to the first specific
binding partner. Any analyte (or a fragment thereof) present in the test sample and the at least
one second specific binding partner compete with each other to form a first specific binding
partner/analyte (or fragment thereof) complex and a first specific binding partner/second
specific binding partner complex, respectively. The method further comprises determining the
presence, amount or concentration of analyte in the test sample by detecting or measuring the
signal generated by the detectable label in the first specific binding partner/second specific
binding partner complex formed in (ii), wherein the signal generated by the detectable label in
the first specific binding partner/second specific binding partner complex is inversely
proportional to the amount or concentration of analyte in the test sample.

The above methods can further comprise diagnosing, prognosticating, or assessing the
efficacy of a therapeutic/prophylactic treatment of a patient from whom the test sample was
obtained. If the method further comprises assessing the efficacy of a therapeutic/prophylactic
treatment of the patient from whom the test sample was obtained, the method optionally further
comprises modifying the therapeutic/prophylactic treatment of the patient as needed to improve
efficacy. The method can be adapted for use in an automated system or a semi-automated
system.

With regard to the methods of assay (and kit therefor), it may be possible to employ
commercially available anti-analyte antibodies or methods for production of anti-analyte as
described in the literature. Commercial supplies of various antibodies include, but are not
limited to, Santa Cruz Biotechnology Inc. (Santa Cruz, CA), GenWay Biotech, Inc. (San Diego,
CA), and R&D Systems (RDS; Minneapolis, MN).

Generally, a predetermined level can be employed as a benchmark against which to
assess results obtained upon assaying a test sample for analyte or a fragment thereof, e.g., for
detecting disease or risk of disease. Generally, in making such a comparison, the predetermined

level is obtained by running a particular assay a sufficient number of times and under
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appropriate conditions such that a linkage or association of analyte presence, amount or
concentration with a particular stage or endpoint of a disease, disorder or condition or with
particular clinical indicia can be made. Typically, the predetermined level is obtained with
assays of reference subjects (or populations of subjects). The analyte measured can include
fragments thereof, degradation products thereof, and/or enzymatic cleavage products thereof.

In particular, with respect to a predetermined level as employed for monitoring disease
progression and/or treatment, the amount or concentration of analyte or a fragment thereof may
be “unchanged,” “favorable” (or “favorably altered™), or “unfavorable” (or “unfavorably
altered”). “Elevated” or “increased” refers to an amount or a concentration in a test sample that
is higher than a typical or normal level or range (e.g., predetermined level), or is higher than
another reference level or range (e.g., earlier or baseline sample). The term “lowered” or
“reduced” refers to an amount or a concentration in a test sample that is lower than a typical or
normal level or range (e.g., predetermined level), or is lower than another reference level or
range (e.g., earlier or baseline sample). The term “altered” refers to an amount or a
concentration in a sample that is altered (increased or decreased) over a typical or normal level
or range (e.g., predetermined level), or over another reference level or range (e.g., earlier or
baseline sample).

The typical or normal level or range for analyte is defined in accordance with standard
practice. Because the levels of analyte in some instances will be very low, a so-called altered
level or alteration can be considered to have occurred when there is any net change as compared
to the typical or normal level or range, or reference level or range, that cannot be explained by
experimental error or sample variation. Thus, the level measured in a particular sample will be
compared with the level or range of levels determined in similar samples from a so-called
normal subject. In this context, a “normal subject” is an individual with no detectable disease,
for example, and a “normal” (sometimes termed “control™) patient or population is/are one(s)
that exhibit(s) no detectable disease, respectively, for example. Furthermore, given that analyte
is not routinely found at a high level in the majority of the human population, a “normal
subject” can be considered an individual with no substantial detectable increased or elevated
amount or concentration of analyte, and a “normal” (sometimes termed “control”) patient or
population is/are one(s) that exhibit(s) no substantial detectable increased or elevated amount or
concentration of analyte. An “apparently normal subject” is one in which analyte has not yet
been or currently is being assessed. The level of an analyte is “elevated” when the analyte is
normally undetectable (e.g., the normal level is zero, or within a range of from about 25 to about
75 percentiles of normal populations), but is detected in a test sample, as well as when the
analyte is present in the test sample at a higher than normal level. Thus, inter alia, the disclosure

provides a method of screening for a subject having, or at risk of having, a particular disease,
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disorder, or condition. The method of assay can also involve the assay of other markers and the
like.

Accordingly, the methods described herein also can be used to determine whether or not
a subject has or is at risk of developing a given disease, disorder or condition. Specifically, such
a method can comprise the steps of:

(a) determining the concentration or amount in a test sample from a subject of analyte
(or a fragment thereof) (e.g., using the methods described herein, or methods known in the art);
and

(b) comparing the concentration or amount of analyte (or a fragment thereof)
determined in step (a) with a predetermined level, wherein, if the concentration or amount of
analyte determined in step (a) is favorable with respect to a predetermined level, then the
subject is determined not to have or be at risk for a given disease, disorder or condition.
However, if the concentration or amount of analyte determined in step (a) is unfavorable with
respect to the predetermined level, then the subject is determined to have or be at risk for a
given disease, disorder or condition.

Additionally, provided herein is method of monitoring the progression of disease in a
subject. Optimally the method comprising the steps of:

(a) determining the concentration or amount in a test sample from a subject of analyte;

(b) determining the concentration or amount in a later test sample from the subject of
analyte; and

(¢) comparing the concentration or amount of analyte as determined in step (b) with the
concentration or amount of analyte determined in step (a), wherein if the concentration or
amount determined in step (b) is unchanged or is unfavorable when compared to the
concentration or amount of analyte determined in step (a), then the disease in the subject is
determined to have continued, progressed or worsened. By comparison, if the concentration or
amount of analyte as determined in step (b) is favorable when compared to the concentration or
amount of analyte as determined in step (a), then the disease in the subject is determined to have
discontinued, regressed or improved.

Optionally, the method further comprises comparing the concentration or amount of
analyte as determined in step (b), for example, with a predetermined level. Further, optionally
the method comprises treating the subject with one or more pharmaceutical compositions for a
period of time if the comparison shows that the concentration or amount of analyte as
determined in step (b), for example, is unfavorably altered with respect to the predetermined
level.

Still further, the methods can be used to monitor treatment in a subject receiving

treatment with one or more pharmaceutical compositions. Specifically, such methods involve
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providing a first test sample from a subject before the subject has been administered one or
more pharmaceutical compositions. Next, the concentration or amount in a first test sample from
a subject of analyte is determined (e.g., using the methods described herein or as known in the
art). After the concentration or amount of analyte is determined, optionally the concentration or
amount of analyte is then compared with a predetermined level. If the concentration or amount
of analyte as determined in the first test sample is lower than the predetermined level, then the
subject is not treated with one or more pharmaceutical compositions. However, if the
concentration or amount of analyte as determined in the first test sample is higher than the
predetermined level, then the subject is treated with one or more pharmaceutical compositions
for a period of time. The period of time that the subject is treated with the one or more
pharmaceutical compositions can be determined by one skilled in the art (for example, the
period of time can be from about seven (7) days to about two years, preferably from about
fourteen (14) days to about one (1) year).

During the course of treatment with the one or more pharmaceutical compositions,
second and subsequent test samples are then obtained from the subject. The number of test
samples and the time in which the test samples are obtained from the subject are not critical. For
example, a second test sample could be obtained seven (7) days after the subject is first
administered the one or more pharmaceutical compositions, a third test sample could be
obtained two (2) weeks after the subject is first administered the one or more pharmaceutical
compositions, a fourth test sample could be obtained three (3) weeks after the subject is first
administered the one or more pharmaceutical compositions, a fifth test sample could be obtained
four (4) weeks after the subject is first administered the one or more pharmaceutical
compositions, etc.

After each second or subsequent test sample is obtained from the subject, the
concentration or amount of analyte is determined in the second or subsequent test sample is
determined (e.g., using the methods described herein or as known in the art). The concentration
or amount of analyte as determined in each of the second and subsequent test samples is then
compared with the concentration or amount of analyte as determined in the first test sample
(e.g., the test sample that was originally optionally compared to the predetermined level). If the
concentration or amount of analyte as determined in step (c) is favorable when compared to the
concentration or amount of analyte as determined in step (a), then the disease in the subject is
determined to have discontinued, regressed or improved, and the subject may continue to be
administered the one or pharmaceutical compositions of step (b). However, if the concentration
or amount determined in step (¢) is unchanged or is unfavorable when compared to the
concentration or amount of analyte as determined in step (a), then the disease in the subject is

determined to have continued, progressed or worsened, and the subject may be treated with a
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higher concentration of the one or more pharmaceutical compositions administered to the
subject in step (b) or the subject may be treated with one or more pharmaceutical compositions
that are different from the one or more pharmaceutical compositions administered to the subject
in step (b). Specifically, the subject can be treated with one or more pharmaceutical
compositions that are different from the one or more pharmaceutical compositions that the
subject had previously received to decrease or lower the subject’s analyte level.

Generally, for assays in which repeat testing may be done (e.g., monitoring disease
progression and/or response to treatment), a second or subsequent test sample is obtained at a
period in time after the first test sample has been obtained from the subject. Specifically, a
second test sample from the subject can be obtained minutes, hours, days, weeks or years after
the first test sample has been obtained from the subject. For example, the second test sample can
be obtained from the subject at a time period of about 1 minute, about 5 minutes, about 10
minutes, about 15 minutes, about 30 minutes, about 45 minutes, about 60 minutes, about 2
hours, about 3 hours, about 4 hours, about 5 hours, about 6 hours, about 7 hours, about 8 hours,
about 9 hours, about 10 hours, about 11 hours, about 12 hours, about 13 hours, about 14 hours,
about 15 hours, about 16 hours, about 17 hours, about 18 hours, about 19 hours, about 20 hours,
about 21 hours, about 22 hours, about 23 hours, about 24 hours, about 2 days, about 3 days,
about 4 days, about 5 days, about 6 days, about 7 days, about 2 weeks, about 3 weeks, about 4
weeks, about 5 weeks, about 6 weeks, about 7 weeks, about 8 weeks, about 9 weeks, about 10
weeks, about 11 weeks, about 12 weeks, about 13 weeks, about 14 weeks, about 15 weeks,
about 16 weeks, about 17 weeks, about 18 weeks, about 19 weeks, about 20 weeks, about 21
weeks, about 22 weeks, about 23 weeks, about 24 weeks, about 25 weeks, about 26 weeks,
about 27 weeks, about 28 weeks, about 29 weeks, about 30 weeks, about 31 weeks, about 32
weeks, about 33 weeks, about 34 weeks, about 35 weeks, about 36 weeks, about 37 weeks,
about 38 weeks, about 39 weeks, about 40 weeks, about 41 weeks, about 42 weeks, about 43
weeks, about 44 weeks, about 45 weeks, about 46 weeks, about 47 weeks, about 48 weeks,
about 49 weeks, about 50 weeks, about 51 weeks , about 52 weeks, about 1.5 years, about 2
years, about 2.5 years, about 3.0 years, about 3.5 years, about 4.0 years, about 4.5 years, about
5.0 years, about 5.5. years, about 6.0 years, about 6.5 years, about 7.0 years, about 7.5 years,
about 8.0 years, about 8.5 years, about 9.0 years, about 9.5 years or about 10.0 years after the
first test sample from the subject is obtained.

‘When used to monitor disease progression, the above assay can be used to monitor the
progression of disease in subjects suffering from acute conditions. Acute conditions, also known
as critical care conditions, refer to acute, life-threatening diseases or other critical medical
conditions involving, for example, the cardiovascular system or excretory system. Typically,

critical care conditions refer to those conditions requiring acute medical intervention in a
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hospital-based setting (including, but not limited to, the emergency room, intensive care unit,
trauma center, or other emergent care setting) or administration by a paramedic or other field-
based medical personnel. For critical care conditions, repeat monitoring is generally done within
a shorter time frame, namely, minutes, hours or days (e.g., about 1 minute, about 5 minutes,
about 10 minutes, about 15 minutes, about 30 minutes, about 45 minutes, about 60 minutes,
about 2 hours, about 3 hours, about 4 hours, about 5 hours, about 6 hours, about 7 hours, about 8
hours, about 9 hours, about 10 hours, about 11 hours, about 12 hours, about 13 hours, about 14
hours, about 15 hours, about 16 hours, about 17 hours, about 18 hours, about 19 hours, about 20
hours, about 21 hours, about 22 hours, about 23 hours, about 24 hours, about 2 days, about 3
days, about 4 days, about 5 days, about 6 days or about 7 days), and the initial assay likewise is
generally done within a shorter timeframe, e.g., about minutes, hours or days of the onset of the
disease or condition.

The assays also can be used to monitor the progression of disease in subjects suffering
from chronic or non-acute conditions. Non-critical care or, non-acute conditions, refers to
conditions other than acute, life-threatening disease or other critical medical conditions
involving, for example, the cardiovascular system and/or excretory system. Typically, non-acute
conditions include those of longer-term or chronic duration. For non-acute conditions, repeat
monitoring generally is done with a longer timeframe, e.g., hours, days, weeks, months or years
(e.g., about 1 hour, about 2 hours, about 3 hours, about 4 hours, about 5 hours, about 6 hours,
about 7 hours, about 8 hours, about 9 hours, about 10 hours, about 11 hours, about 12 hours,
about 13 hours, about 14 hours, about 15 hours, about 16 hours, about 17 hours, about 18 hours,
about 19 hours, about 20 hours, about 21 hours, about 22 hours, about 23 hours, about 24 hours,
about 2 days, about 3 days, about 4 days, about 5 days, about 6 days, about 7 days, about 2
weeks, about 3 weeks, about 4 weeks, about 5 weeks, about 6 weeks, about 7 weeks, about 8
weeks, about 9 weeks, about 10 weeks, about 11 weeks, about 12 weeks, about 13 weeks, about
14 weeks, about 15 weeks, about 16 weeks, about 17 weeks, about 18 weeks, about 19 weeks,
about 20 weeks, about 21 weeks, about 22 weeks, about 23 weeks, about 24 weeks, about 25
weeks, about 26 weeks, about 27 weeks, about 28 weeks, about 29 weeks, about 30 weeks,
about 31 weeks, about 32 weeks, about 33 weeks, about 34 weeks, about 35 weeks, about 36
weeks, about 37 weeks, about 38 weeks, about 39 weeks, about 40 weeks, about 41 weeks,
about 42 weeks, about 43 weeks, about 44 weeks, about 45 weeks, about 46 weeks, about 47
weeks, about 48 weeks, about 49 weeks, about 50 weeks, about 51 weeks , about 52 weeks,
about 1.5 years, about 2 years, about 2.5 years, about 3.0 years, about 3.5 years, about 4.0 years,
about 4.5 years, about 5.0 years, about 5.5. years, about 6.0 years, about 6.5 years, about 7.0

years, about 7.5 years, about 8.0 years, about 8.5 years, about 9.0 years, about 9.5 years or about
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10.0 years), and the initial assay likewise generally is done within a longer time frame, e.g.,
about hours, days, months or years of the onset of the disease or condition.

Furthermore, the above assays can be performed using a first test sample obtained from
a subject where the first test sample is obtained from one source, such as urine, serum or
plasma. Optionally, the above assays can then be repeated using a second test sample obtained
from the subject where the second test sample is obtained from another source. For example, if
the first test sample was obtained from urine, the second test sample can be obtained from
serum or plasma. The results obtained from the assays using the first test sample and the second
test sample can be compared. The comparison can be used to assess the status of a disease or
condition in the subject.

Moreover, the present disclosure also relates to methods of determining whether a
subject predisposed to or suffering from a given disease, disorder or condition will benefit from
treatment. In particular, the disclosure relates to analyte companion diagnostic methods and
products. Thus, the method of “monitoring the treatment of disease in a subject” as described
herein further optimally also can encompass selecting or identifying candidates for therapy.

Thus, in particular embodiments, the disclosure also provides a method of determining
whether a subject having, or at risk for, a given disease, disorder or condition is a candidate for
therapy. Generally, the subject is one who has experienced some symptom of a given disease,
disorder or condition or who has actually been diagnosed as having, or being at risk for, a given
disease, disorder or condition, and/or who demonstrates an unfavorable concentration or amount
of analyte or a fragment thereof, as described herein.

The method optionally comprises an assay as described herein, where analyte is
assessed before and following treatment of a subject with one or more pharmaceutical
compositions (e.g., particularly with a pharmaceutical related to a mechanism of action
involving analyte), with immunosuppressive therapy, or by immunoabsorption therapy, or where
analyte is assessed following such treatment and the concentration or the amount of analyte is
compared against a predetermined level. An unfavorable concentration of amount of analyte
observed following treatment confirms that the subject will not benefit from receiving further or
continued treatment, whereas a favorable concentration or amount of analyte observed
following treatment confirms that the subject will benefit from receiving further or continued
treatment. This confirmation assists with management of clinical studies, and provision of
improved patient care.

It goes without saying that, while certain embodiments herein are advantageous when
employed to assess a given disease, disorder or condition as discussed herein, the assays and
kits can be employed to assess analyte in other diseases, disorders and conditions. The method

of assay can also involve the assay of other markers and the like.
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The method of assay also can be used to identify a compound that ameliorates a given
disease, disorder or condition. For example, a cell that expresses analyte can be contacted with a
candidate compound. The level of expression of analyte in the cell contacted with the compound
can be compared to that in a control cell using the method of assay described herein.

VI) Kit

A kit for assaying a test sample for the presence, amount or concentration of an analyte
(or a fragment thereof) in a test sample is also provided. The kit comprises at least one
component for assaying the test sample for the analyte (or a fragment thereof) and instructions
for assaying the test sample for the analyte (or a fragment thereof). The at least one component
for assaying the test sample for the analyte (or a fragment thereof) can include a composition
comprising a binding protein as disclosed herein and/or an anti-analyte DVD-binding protein (or
a fragment, a variant, or a fragment of a variant thereof), which is optionally immobilized on a
solid phase.

The kit can comprise at least one component for assaying the test sample for an analyte
by immunoassay, ¢.g., chemiluminescent microparticle immunoassay, and instructions for
assaying the test sample for an analyte by immunoassay, e.g., chemiluminescent microparticle
immunoassay. For example, the kit can comprise at least one specific binding partner for an
analyte, such as an anti-analyte, monoclonal/polyclonal antibody (or a fragment thereof that can
bind to the analyte, a variant thereof that can bind to the analyte, or a fragment of a variant that
can bind to the analyte), a binding protein as disclosed herein, or an anti-analyte DVD-binding
protein (or a fragment, a variant, or a fragment of a variant thereof), either of which can be
detectably labeled. Alternatively or additionally, the kit can comprise detectably labeled analyte
(or a fragment thereof that can bind to an anti-analyte, monoclonal/polyclonal antibody, a
binding protein as disclosed herein, or an anti-analyte DVD-binding protein (or a fragment, a
variant, or a fragment of a variant thereof)), which can compete with any analyte in a test
sample for binding to an anti-analyte, monoclonal/polyclonal antibody (or a fragment thereof
that can bind to the analyte, a variant thereof that can bind to the analyte, or a fragment of a
variant that can bind to the analyte), a binding protein as disclosed herein, or an anti-analyte
DVD-binding protein (or a fragment, a variant, or a fragment of a variant thereof), either of
which can be immobilized on a solid support. The kit can comprise a calibrator or control, e.g.,
isolated or purified analyte. The kit can comprise at least one container (e.g., tube, microtiter
plates or strips, which can be already coated with a first specific binding partner, for example)
for conducting the assay, and/or a buffer, such as an assay buffer or a wash buffer, either one of
which can be provided as a concentrated solution, a substrate solution for the detectable label

(e.g., an enzymatic label), or a stop solution. Preferably, the kit comprises all components, i.e.,
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reagents, standards, buffers, diluents, etc., which are used to perform the assay. The instructions
can be in paper form or computer-readable form, such as a disk, CD, DVD, or the like.

More specifically, provided is a kit for assaying a test sample for an antigen (or a
fragment thereof). The kit comprises at least one component for assaying the test sample for an
antigen (or a fragment thereof) and instructions for assaying the test sample for an antigen (or a
fragment thereof), wherein the at least one component includes at least one composition
comprising a binding protein, such as a DVD-binding protein, disclosed herein.

Any antibodies, such as an anti-analyte antibody, any binding protein as disclosed
herein, any anti-analyte DVD-binding proteins, or tracers can incorporate a detectable label as
described herein, such as a fluorophore, a radioactive moiety, an enzyme, a biotin/avidin label, a
chromophore, a chemiluminescent label, or the like, or the kit can include reagents for carrying
out detectable labeling. The antibodies, calibrators and/or controls can be provided in separate
containers or pre-dispensed into an appropriate assay format, for example, into microtiter plates.

Optionally, the kit includes quality control components (for example, sensitivity panels,
calibrators, and positive controls). Preparation of quality control reagents is well-known in the
art and is described on insert sheets for a variety of immunodiagnostic products. Sensitivity
panel members optionally are used to establish assay performance characteristics, and further
optionally are useful indicators of the integrity of the immunoassay kit reagents, and the
standardization of assays.

The kit can also optionally include other reagents required to conduct a diagnostic assay
or facilitate quality control evaluations, such as buffers, salts, enzymes, enzyme co-factors,
enzyme substrates, detection reagents, and the like. Other components, such as buffers and
solutions for the isolation and/or treatment of a test sample (e.g., pretreatment reagents), also
can be included in the kit. The kit can additionally include one or more other controls. One or
more of the components of the kit can be lyophilized, in which case the kit can further comprise
reagents suitable for the reconstitution of the lyophilized components.

The various components of the kit optionally are provided in suitable containers as
necessary, e.g., a microtiter plate. The kit can further include containers for holding or storing a
sample (e.g., a container or cartridge for a urine sample). Where appropriate, the kit optionally
also can contain reaction vessels, mixing vessels, and other components that facilitate the
preparation of reagents or the test sample. The kit can also include one or more instruments for
assisting with obtaining a test sample, such as a syringe, pipette, forceps, measured spoon, or the
like.

If the detectable label is at least one acridinium compound, the kit can comprise at least
one acridinium-9-carboxamide, at least one acridinium-9-carboxylate aryl ester, or any

combination thereof. If the detectable label is at least one acridinium compound, the kit also can
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comprise a source of hydrogen peroxide, such as a buffer, a solution, and/or at least one basic
solution. If desired, the kit can contain a solid phase, such as a magnetic particle, bead, test tube,
microtiter plate, cuvette, membrane, scaffolding molecule, film, filter paper, disc or chip.

A. Adaptation of Kit and Method

The kit (or components thereof), as well as the method of determining the presence,
amount or concentration of an analyte in a test sample by an assay, such as an immunoassay as
described herein, can be adapted for use in a variety of automated and semi-automated systems
(including those wherein the solid phase comprises a microparticle), as described, e.g., in US
Patent Nos. 5,089,424 and 5,006,309, and as commercially marketed, e.g., by Abbott
Laboratories (Abbott Park, IL.) as ARCHITECT®.

Some of the differences between an automated or semi-automated system as compared
to a non-automated system (e.g., ELISA) include the substrate to which the first specific binding
partner (e.g., an anti-analyte, monoclonal/polyclonal antibody (or a fragment thereof, a variant
thereof, or a fragment of a variant thereof), a binding protein as disclosed herein, or an anti-
analyte DVD-binding protein (or a fragment thereof, a variant thereof, or a fragment of a variant
thereof) is attached; either way, sandwich formation and analyte reactivity can be impacted),
and the length and timing of the capture, detection and/or any optional wash steps. Whereas a
non-automated format, such as an ELISA, may require a relatively longer incubation time with
sample and capture reagent (e.g., about 2 hours), an automated or semi-automated format (e.g.,
ARCHITECT®, Abbott Laboratories) may have a relatively shorter incubation time (e.g.,
approximately 18 minutes for ARCHITECT®). Similarly, whereas a non-automated format,
such as an ELISA, may incubate a detection antibody, such as the conjugate reagent, for a
relatively longer incubation time (e.g., about 2 hours), an automated or semi-automated format
(e.g., ARCHITECT®) may have a relatively shorter incubation time (e.g., approximately 4
minutes for the ARCHITECT®).

Other platforms available from Abbott Laboratories include, but are not limited to,
AXSYM®, IMx® (see, e.g., US Patent No. 5,294,404, PRISM®, EIA (bead), and Quantum™ II,
as well as other platforms. Additionally, the assays, kits and kit components can be employed in
other formats, for example, on electrochemical or other hand-held or point-of-care assay
systems. The present disclosure is, for example, applicable to the commercial Abbott Point of
Care (i-STAT®, Abbott Laboratories) electrochemical immunoassay system that performs
sandwich immunoassays. Immunosensors and their methods of manufacture and operation in
single-use test devices are described, for example in, US Patent No. 5,063,081, 7,419,821; and
7,682,833; US Publication Nos. 20040018577 and 20060160164

It further goes without saying that the methods and kits as described herein necessarily

encompass other reagents and methods for carrying out the immunoassay. For instance,
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encompassed are various buffers such as are known in the art and/or which can be readily
prepared or optimized to be employed, e.g., for washing, as a conjugate diluent, microparticle
diluent, and/or as a calibrator diluent. An exemplary conjugate diluent is ARCHITECT®
conjugate diluent employed in certain kits (Abbott Laboratories, Abbott Park, II.) and
containing 2-(N-morpholino)ethanesulfonic acid (MES), a salt, a protein blocker, an
antimicrobial agent, and a detergent. An exemplary calibrator diluent is ARCHITECT® human
calibrator diluent employed in certain kits (Abbott Laboratories, Abbott Park, 1), which
comprises a buffer containing MES, other salt, a protein blocker, and an antimicrobial agent.
Additionally, as described in U.S. Patent Application No. 61/142,048 filed December 31, 2008,
improved signal generation may be obtained, e.g., in an I-Stat cartridge format, using a nucleic
acid sequence linked to the signal antibody as a signal amplifier.

It will be readily apparent to those skilled in the art that other suitable modifications and
adaptations of the methods described herein are obvious and may be made using suitable
equivalents without departing from the scope of the embodiments disclosed herein. Having now
described certain embodiments in detail, the same will be more clearly understood by reference
to the following examples, which are included for purposes of illustration only and are not

intended to be limiting.
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EXAMPLES

Example 1: Preparation of Improved TNF-a Parental Binding Proteins
Example 1.1: Identification of fully human binding proteins to TNF by in vitro display
systems
1.1.1: Antibody selections

Fully human anti-human TNF monoclonal antibodies were isolated by in vitro display
technologies from human antibody libraries by their ability to bind recombinant human TNF
proteins. The amino acid sequences of the variable heavy (VH) and variable light (VL) chains
were determined from DNA sequencing and listed in Table 1B in section A)I)A) above.
1.1.2: Affinity maturation of the fully human human TNF binding protein AE11-5

The AE11-5 human binding protein to human TNF was affinity matured by in vitro
display technology. One light chain library was constructed to contain limited mutagenesis at
the following residues: 28, 31, 32, 51, 55, 91, 92, 93, 95a and 96 (Kabat numbering). This
library also contained framework germline back-mutations D1E, M4L, H11Q, R49K, H76N and
Q103K as well as toggled residues at position SO(R/K) and 94(S/L) to allow for framework
germlining during library selections. Two heavy chain libraries were made to contain limited
mutagenesis in CDRH1 and CDRH2 at residues 30, 31, 33, 50, 52, and 55 to 58 (Kabat
numbering) or in CDRH3 at residues 95 to 100b. The library containing CDRH1 and CDRH?2
diversities also had framework germline back-mutations A18V and .64Q and toggled residue at
54(I/F) and 78(V/A). The CDRH3 library had an additional toggled residue at 100c(A/F).

All three libraries were selected separately for the ability to bind human or cynomolgus
monkey TNF in the presence of decreasing concentrations of biotinylated human or cynomolgus
monkey TNF antigens. All mutated CDR sequences recovered from library selections were
recombined into additional libraries and the recombined libraries were subjected to more
stringent selection conditions before individual antibodies are identified.

The table below (Table 2) provides a list of amino acid sequences of VH and VL of the
fully human AE11-5 binding protein which were subjected to the affinity maturation selection
protocol. Amino acid residues of individual CDRs of each VH and VL sequence are indicated in

bold.

100



WO 2013/063110

PCT/US2012/061686

Table 2. Amino acid residues observed in affinity matured AE11-5 antibodies

AEl11-5 Heavy chain variable region (SEQ ID NO: 805)

AE11-5VH

1234567890123456789012345678901234567890123456789012a345678901
EVQLVQSGAEVKKPGSSAKVSCKASGGTF SSYAISWVROAPGQGLEWMGGIIPILGTANYAQ
v NW TTT WT FRSPI
TY SV M TDAST
GI P L I NGS
AN G \4
N

> v BlES
R < H U
CRwom <

234567890123456789012abc345678901234567890abcl234567890123
KFLGRVIITADESTSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWGQGTLVTIVSS
Q A SVEEFNTSWE
WIVVEFASM
TFP TRKP
ARH IGRA
Q ADI

O =zZ"ax

AEl11-5 Light chain variable region (SEQ ID NO: 806)

AE11-5VL

1234567890123456789012345678901234567890123456789012345678901
DIVMTQSPDFHSVTIPKEKVTITCRASQSIGSSLHWYQQOKPDQSPKLLIRHASQSISGVPSR
E L Q RR KYV
TT
GN
NC
KG
CI
HK
VM
PL
LY
P
v

ERAONOOHZHX
omEw»noQHY
mHRZE2 A

2345678901234567890123456789012345a67890123456a
FSGSGSGTIDFTLTIHSLEAEDAATYYCHQSSSSPPPTEFGQGTQVEIK

N RRRL LS K

NGI AR
GIC ©SL
TCG RT
CNN TA
ITT QQ
MK HH

\%

M
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Example 1.2: Affinity maturation of a humanized human TNF binding protein hMAK-195

The mouse anti-human TNF antibody MAK-195 was humanized and affinity-matured to
generate a panel of humanized MAK195 variants that have cross-reactivity to cyno-TNF and
improved affinity and binding kinetics against both human and cyno TNF.

To improve the affinity of hMAK195 to TNF, hypermutated CDR residues were
identified from other human antibody sequences in the IgBLLAST database that also shared high
identity to germlines VH3-53 and IGKV1-39. The corresponding hMAK 195 CDR residues were
then subjected to limited mutagenesis by PCR with primers having low degeneracy at these
positions to create three antibody libraries in the scFv format. The first library contained
mutations at residues 31, 32, 33, 35, 50, 52, 53, 54, 56 and 58 in the VH CDRI1 and 2 (Kabat
numbering); the second library at residues 95 to 100, 100a, 101, and 102 in VH CDR3; and the
third library at residues 28, 30, 31, 32, 50, 53, 92, 93, 94, and 95 in the three VL. CDRs. To
further increase the identity of hMAK195 to the human germline framework sequences, a binary
degeneracy at VH positions 60 (D/A), 61 (S/D), 62 (T/S), 63 (L/V), and 65 (S/G) were
introduced into the first library. Also, a binary degeneracy at VL positions 24 (K/R), 33 (V/L),
54 (R/L), 55 (H/Q), 56 (T/S), 91 (H/S) and 96 (F/Y) were introduced into the third library.

These hMAK195 selected against a low concentration of biotinylated TNF for
improved on-rate, off-rate, or both were carried out and antibody protein sequences of affinity-
modulated hMAK195 were recovered for converting back to IgG for further characterization.
All three libraries were selected separately for the ability to bind human or cynomolgus monkey
TNF in the presence of decreasing concentrations of biotinylated human or cynomolgus monkey
TNF antigens. All mutated CDR sequences recovered from library selections were recombined
into additional libraries and the recombined libraries were subjected to more stringent selection
conditions before individual antibodies are identified.

The table below (Table 3) provides a list of amino acid sequences of VH and VL of the
humanized MAK-195 which were subjected to the affinity maturation selection protocol. Amino

acid residues of individual CDRs of each VH and VL sequence are indicated in bold.

Table 3. Amino acid residues observed in affinity matured hMAK-195.

hMAK195 Heavy chain variable region (SEQ ID NO: 807)

hMAK195VH EVQLVESGGGLVQPGGSLRLSCAASGF TF SDYGVNWVRQAPGKGLEWV SMIWGDGSTD
NES T I RAG T A

HLN S V GSE F H

YS H L SDA A V

IR Q R AEV Y S

Y K LVG W N

S NY G
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hMAK195 Heavy chain variable region (SEQ ID NO: 807)

YDSTLKSREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAREWHHGPVAYWGQGTLVTIVSS

ADSV G

HSQQORTLDS
QLRPASGVF
LCLLVQDGC
YRYNWAETN
DFPYEKW P
NDARS R I
TYVTP P H
PPDDI A
AICA I
SG C

R

hMAK195 Light chain variable region (SEQ ID NO: 808)

hMAK195VL

DIQMTQSPSSLSASVGDRVTITCKASQAVSSAVAWYQQOKPGKAPKLLIYWASTRHTG

R RRPL
TNT
IGG
NCV
CTS

KIR

THUOQ <O,

S SLQOS

oo R e
ToE oA

R
L
C
Q
G
K

VPSREFSGSGSGTIDFTLTISSLQPEDFATYYCQQHYSTPFTEGQGTKLET

SNRSTY
FGPR
DTML
GIIQ
HCAA

S

Tables 1D and E above in section I)A) provide a list of humanized MAK-195 antibodies

that were converted into IgG proteins for characterization.

Heavy and light chain pairs were prepared as follows in Table 4:

Table 4. Heavy and light chain pairs of hMAK195 affinity matured clones

gi::e HC LC Protein name
A8 hMAK195-A8 hMAK195 VL.1 hMAK195-AM11
B5 hMAK195-B5 hMAK195 VL.1 hMAK195-AM13
rHC3 hMAK195 rHC3 hMAK195 VL.1 hMAK195-AM14
rHC18 hMAK195 rHC18 hMAK195 VL.1 hMAK195-AM15
rHC19 hMAK195 rHC19 hMAK195 VL.1 hMAK195-AM16
rHC22 hMAK195 rHC22 hMAK195 VL.1 hMAK195-AM17
rHC34 hMAK195 rHC34 hMAK195 VL.1 hMAK195-AM18
rHC60 hMAK195 rHC60 hMAK195 VL.1 hMAK195-AM19
S4-6 hMAK195 S4-6 hMAK195 S4-6 hMAK195-AM20
S4-12 hMAK195 S4-12 hMAK195 S4-12 hMAK195-AM21
S4-17 hMAK195 S4-17 hMAK195 S4-17 hMAK195-AM22
S4-18 hMAK195 S4-18 hMAK195 S4-18 hMAK195-AM23
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gi:lze HC LC Protein name
S4-19 hMAK195 S4-19 hMAK195 S4-19 hMAK195-AM24
S4-24 hMAK195 S4-24 hMAK195 S4-24 hMAK195-AM25
S4-34 hMAK195 S4-34 hMAK195 S4-34 hMAK195-AM26

Example 1.3: Affinity maturation of a humanized human TNF binding protein hMAK-199

The mouse anti-human TNF antibody MAK-199 was humanized and affinity-matured to
generate a panel of humanized MAK195 variants that have improved affinity and binding
kinetics against both human and cyno TNF. Several libraries were made according to
specifications below:

Three HC libraries were made after the V2I back-mutation was first introduced and
confirmed that it did not impact scFv affinity to TNF.

H1+H2 (DDK) library:

- Limited mutagenesis at 7 residues (T30, N31, N35, T52a, T54, E56, T58)
- Germline toggle: M341 and F63L

H1+H2 (QKQ) library:

- Limited mutagenesis at 7 residues (T30, N31, N35, T52a, T54, ES6, T58)
- Germline toggle: M341 and F63L

- Germline back-mutations: D61Q, D62K, K64Q, F67V, F6OM, L71T

H3 library:

- Limited mutagenesis at 12 residues 95-100, 100a-100f

- Germline toggle: FO1Y

LC library:

- Limited mutagenesis at 11 residues 28, 30-32, 50, 53, 91-94, 96

- Germline toggles: T51A, Y71F, F87Y, and T43A/V44P (these two co-evolve)
Recombined libraries:

VH libraries will be recombined with and without VL library after library diversity is
reduced after at least 3 rounds of selection.

All four libraries were selected separately for the ability to bind human or cynomolgus
monkey TNF in the presence of decreasing concentrations of biotinylated human or cynomolgus
monkey TNF antigens. All mutated CDR sequences recovered from library selections were
recombined into additional libraries and the recombined libraries were subjected to more

stringent selection conditions before individual antibodies are identified.
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The table below (Table 5) provides a list of amino acid sequences of VH and VL of the
hMAK-199 antibody which were subjected to the affinity maturation selection protocol. Amino

acid residues of individual CDRs of each VH and VL sequence are indicated in bold.

Table 5. Amino acid residues observed in affinity matured hMAK-199 binding proteins

MAK199 Heavy chain variable region (SEQ ID NO: 809)

MAK199 | 1234567890123456789012345678901234567890123456789012a345678901
VH.2a EIQLVQSGAEVKKPGASVKVSCKASGYTEF TNYGMNWVRQAPGQGLEWMGWINTYTGEPTYAD

v ND II NKS Q
AH T SV H
ST Q Q0N
RS S R M
DQ G L K
KK A S A
P Y N R
Q IQ
M D D
G A
E

234567890123456789012abc345678901234567890abcdefgl234567890123
DFKGRFTFTLDTSTSTAYMELSSLRSEDTAVYFCARKFLTTVVVTIDYAMDYWGQGTTVTIVSS
GLT VMT Y RLENPMDASENT
K Q NYMKVEAEM SR

IRSSAEMN CC

VSRARSD H

CWL IMG D
QP QIT I
VEF GPQ F
ND D P V
GM N L
CA L A

H

Mak199 Light chain variable region (SEQ ID NO: 810)

Mak199 | 1234567890123456789012345678901234567890123456789012345678901
Vk.la DIQMTQSPSSLSASVGDRVIITCRASQDISNYLNWYQQKPGKTVKLLIYYTSRLOSGVPSR
YQV AP FA L

ESF v N K

AKT G

TT

WH

GD

NR

F

C

PO OTmE=

234567890123456789012345678901234567890123456a
FSGSGSGIDYTLTISSLOPEDFATYFCQQOGNTLPPTFGQGTKLEIK
F Y ISW T
MO S
IP A
AM
R

P

Individual h(MAK-199 VH and VL sequences from converted clones were prepared and

are shown above in Tables 1F and G in section 1)A).
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Table 6. h\MAK199 affinity matured scFv clones converted to full length IgG

Clone name HC plasmid IC plasmid (protein) name
el e T
ez | BUEE TG < sen | pOEERCE T | s g
secaasvis | FUEEICEL 2 aor |00 I | o g
secaaza1s | FREE T < nen | BBDERCE T | s e
secauasavas | FRREICEL 100 | HREICE T T | iz
Rl i L
secamzsisas | FUREICEL 2 00 | BBEICE 3557 | unrion
secazsasas | FRPIGAL 5 20 | OREIOF W5 T e
secamzszsen | FYRERCEL = 008 | PORECE W T | cran s
J662M253#72 EH\YZE’EEEEEDZ;%??;_ ﬁgggiggc}i V3 Je62 hMAK199-AM10

Example 1.4; Affinity Determination Using BIACORE Technology

Table 7: Reagent for Biacore Analyses

20

Antigen Vendor Designation Vendor Catalog #
Recombinant Human TNF- R&D
TNFo o/TNFSF1A systems 210-TA
BIACORE Methods:

The BIACORE assay (Biacore, Inc. Piscataway, NJ) determines the affinity of binding
10 proteins with kinetic measurements of on-rate and off-rate constants. Binding of binding
proteins to a target antigen (for example, a purified recombinant target antigen) is determined by
surface plasmon resonance-based measurements with a Biacore® 1000 or 3000 instrument
(Biacore® AB, Uppsala, Sweden) using running HBS-EP (10 mM HEPES [pH 7.4], 150 mM
NaCl, 3 mM EDTA, and 0.005% surfactant P20) at 25° C. All chemicals are obtained from
Biacore® AB (Uppsala, Sweden) or otherwise from a different source as described in the text.
For example, approximately 5000 RU of goat anti-mouse IgG, (FcY), fragment specific
polyclonal antibody (Pierce Biotechnology Inc, Rockford, Ill., US) diluted in 10 mM sodium
acetate (pH 4.5) is directly immobilized across a CMS research grade biosensor chip using a
standard amine coupling kit according to manufacturer’s instructions and procedures at 25
pg/ml. Unreacted moieties on the biosensor surface are blocked with ethanolamine. Modified
carboxymethyl dextran surface in flowcell 2 and 4 is used as a reaction surface. Unmodified

carboxymethyl dextran without goat anti-mouse IgG in flow cell 1 and 3 is used as the reference
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surface. For kinetic analysis, rate equations derived from the 1:1 Langmuir binding model are
fitted simultaneously to association and dissociation phases of all eight injections (using global
fit analysis) with the use of Biaevaluation 4.0.1 software. Purified antibodies are diluted in
HEPES-buffered saline for capture across goat anti-mouse IgG specific reaction surfaces.
Antibodies to be captured as a ligand (25 pg/ml) are injected over reaction matrices at a flow
rate of 5 ul/minute. The association and dissociation rate constants, ko, (M'ls'l) and kg (s'l), are
determined under a continuous flow rate of 25 pl/minute. Rate constants are derived by making
kinetic binding measurements at different antigen concentrations ranging from 10 - 200 nM. The
equilibrium dissociation constant (M) of the reaction between antibodies and the target antigen
is then calculated from the kinetic rate constants by the following formula: Kp = k.¢/k.,. Binding
is recorded as a function of time and kinetic rate constants are calculated. In this assay, on-rates
as fast as 10°M™'s™ and off-rates as slow as 10°s™ can be measured.

The binding proteins herein are expected to have beneficial properties in this regard,
including high affinity, slow off rate, and high neutralizing capacity.

Example 1.5: Neutralization of Human TNF-a

1.929 cells are grown to a semi-confluent density and harvested using 0.25% trypsin
(Gibco#25300). The cells are washed with PBS, counted and resuspended at 1E6 cells/mL in
assay media containing 4 pg/mL actinomycin D. The cells are seeded in a 96-well plate
(Costar#3599) at a volume of 100 pL. and SE4 cells/well. The binding proteins and control IgG
are diluted to a 4X concentration in assay media and serial 1:4 dilutions are performed. The
huTNF-q is diluted to 400 pg/mL in assay media. Binding protein sample (200 pL) is added to
the huTNF-qo (200 pL) in a 1:2 dilution scheme and allowed to incubate for 0.5 hour at room
temperature.

The binding protein / human TNF-a solution is added to the plated cells at 100 pL for a
final concentration of 100 pg/mL huTNF-a and 150 nM - 0.0001 nM binding protein. The plates
are incubated for 20 hours at 37° C, 5 % CO,. To quantitate viability, 100 pL is removed from
the wells and 10 Pl of WST-1 reagent (Roche cat# 11644807001) is added. Plates are incubated
under assay conditions for 3.5 hours. The plates are read at OD 420-600 nm on a Spectromax
190 ELISA plate reader.

The binding proteins herein are expected to have beneficial properties in this regard,

including high affinity, slow off rate, and high neutralizing capacity.

Example 2: Affinity maturation of the humanized anti-human IL.-17 antibody h10F7
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The humanized anti-human IL.-17 antibody was previously disclosed. This antibody
was subsequently affinity matured to improve its overall affinity to human, cynomolgus
monkey, and mouse IL-17. Several libraries were made according to specifications below:

H1 + H2 library:

- Limited mutagenesis at 7 residues at 30, 31, 33, 35, 53, 56, 57, and 58.

- Toggle between human germline and h10F7 sequences at positions 27, 48, 51, 52, 54, 67, and
69.

H3 library:

- Limited mutagenesis at 95 — 100c and 102.

- Toggle between human germline and h10F7 sequences at 93.

LC library 1:

- Limited mutagenesis at 30, 31, 32, 34, 50, 53, 89, 91, 92, 93, and 96.

- Toggle between human germline and h10F7 sequence at positions 4, 24, 27, 29, 33, 36, 43, 47,
52, and 55.

LC library 2: constructed with an additional residue at position G28 in CDR1 to increase
identity to human antibodies.

- Limited mutagenesis at 28, 30, 31, 32, 34, 50, 53, 89, 91, 92, 93, and 96.

- Toggle between human germline and h10F7 sequence at positions 24, 27, 29, 33, 37, 44, 48,
52, and 55.

- One framework germ-lining mutation in FR1 (position 4) to be tested first as scFv. “M” will be
used over “L” if binding is not affected.

rHC library: recombine outputs of H1 + H2 and H3 libraries.

rHCLC library: recombine outputs of H1 + H2, H3, and LC1 or LC2 libraries. (LC2 used over
LCI if LC2 output binding appears to be at least as good as WT, otherwise recombine LC1
output).

All four libraries were selected separately for the ability to bind human, cynomolgus
monkey and mouse I.-17 in the presence of decreasing concentrations of biotinylated antigens.
All mutated CDR sequences recovered from library selections were recombined into additional
libraries and the recombined libraries were subjected to more stringent selection conditions
before individual antibodies are identified.

Table 8 provides a list of VH amino acid sequences of h10F7 antibody that were
subjected to the affinity maturation selection protocol. Amino acid residues of individual CDRs

of each VH sequence are indicated in bold.
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Table 8. List of amino acid sequences of affinity matured h10F7 VH variants

Clone

SEQ ID
NO:

VH

J417M252-12VH

121

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPDSGGTFYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-15VH

122

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWMGVIDPESGGTLYNQKFDGRVTILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-16VH

123

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPDSGGTLYNQKFDGRVTILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-18VH

124

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWMGVNDPDSGGTLYNQKFDGRVTITADESTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-20VH

125

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVNDPESGGTMYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-23VH

126

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-25VH

127

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTLYNQKFDGRVTILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-26VH

128

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-34VH

129

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-37VH

130

EVQLVQSGAEVRKPGSSVKVSCKASGYTFEDYEIHWVRQ
APGQGLEWMGVIDPESGGTLYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-47VH

131

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVNDPESGGTLYNQKFDGRVTILTADESTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-4VH

132

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWMGVIDPESGGTLYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-50VH

133

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWMGVIDPESGGTLYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-51VH

134

EVQLVQSGAEVKKPGSSVKVSCKASGYTFEDYEIHWVRQ
APGQGLEWMGVIDPESGGTLYNQKFDGRVTILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS
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Clone

SEQ ID
NO:

VH

J417M252-55VH

135

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWMGVNDPESGGTLYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-56VH

136

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWMGVNDPESGGTLYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFHGMDYWGQGTTV
TVSS

J417M252-57VH

137

EVQLVQSGAEVKKPGSSVKVSCKASGYTFADYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-64VH

138

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWMGVNDPDSGGTLYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M2S52-65VH

139

EVQLVQSGAEVKKPGSSVKVSCKASGYTEF SDYEIHWVRQ
APGQGLEWIGVNDPESGGTLYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M2S52-69VH

140

EVQLVQSGAEVKKPGSSVKVSCKASGYTFEDYEIHWVRQ
APGQGLEWMGVIDPESGGTLYNQKFDGRATITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-72VH

141

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTLYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTKYYRYESFYGMDYWGQGTTV
TVSS

J417M252-73VH

142

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVIDPESGGTLYNQKFDGRATITADESTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-75VH

143

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVNDPESGGTLYNQKFDGRATITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-76VH

144

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTEYEIHWVRQ
APGQGLEWMGVNDPESGGSFYNQKFDGRVTILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-T7VH

145

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-84VH

146

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVIDPESGGSLYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-85VH

147

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWMGVIDPESGGTLYNQKFDGRATITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-86VH

148

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVNDPESGGTLYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-89VH

149

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWMGVIDPESGGSLYNQKFDGRVTILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS
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J417M252-91VH

150

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVNDPDSGGTLYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-95VH

151

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGILYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252-96VH

152

EVQLVQSGAEVKKPGSSVKVSCKASGYTFSDYEIHWVRQ
APGQGLEWMGVNDPESGGTFYNQKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M2S53-14VH

153

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVNDPESGGTLYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M2S3-35VH

154

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDEYEIHWVRQ
APGQGLEWMGVIDPESGGTLYNQKFDGRVTILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M253-54VH

155

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWMGVNDPESGGTLYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M2S53-63VH

156

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVIDPESGGTLYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M253-81VH

157

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTLYNQKFDGRATITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M253-83VH

158

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWMGVIDPESGGSFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M2S3-86VH

159

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWMGVNDPESGGTLYNQKFDGRATITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M2S3-89VH

160

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVNDPESGGTLYNQKFDGRVILTTDKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J420M2S52-1VH

161

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWYSFYGMDYWGQGTTV
TVSS

J420M252-20VH

162

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYSKYWSFSGMDYWGQGTTV
TVSS

J420M252-21VH

163

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYFGFSGMDFWGQGTTV
TVSS

J420M252-22VH

164

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKFDSFQGMDYWGQGTTV
TVSS
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J420M252-28VH

165

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYEGFLGMDYWGQGTTV
TVSS

J420M252-30VH

166

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYWSFYGMDYWGQGTTV
TVSS

J420M252-34VH

167

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKFESFNGMDYWGQGTTV
TVSS

J420M252-39VH

168

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYESFSGMDYWGQGTTV
TVSS

J420M252-40VH

169

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWEGFYGMDYWGQGTTV
TVSS

J420M252-41VH

170

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFYGMDFWGQGTTV
TVSS

J420M252-47VH

171

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWDGFNGMDYWGQGTTV
TVSS

J420M252-50VH

172

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

J420M252-51VH

173

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYESFYGMDYWGQGTTV
TVSS

J420M252-53VH

174

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRYWSFNGMDYWGQGTTV
TVSS

J420M252-56VH

175

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYKWDSFLGMDFWGQGTTV
TVSS

J420M252-57VH

176

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDMWESFNGMDYWGQGTTV
TVSS

J420M252-58VH

177

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYKWWGFMGMDYWGQGTTV
TVSS

J420M252-60VH

178

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYWGFEGMDYWGQGTTV
TVSS

J420M252-64VH

179

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYWSFQGMDYWGQGTTV
TVSS
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J420M252-65VH

180

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYESFEGMDYWGQGTTV
TVSS

J420M252-67VH

181

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWMSFSGMDYWGQGTTV
TVSS

J420M252-71VH

182

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKFYGFNGMDYWGQGTTV
TVSS

J420M252-72VH

183

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYKWDSFYGMDAWGQGTTV
TVSS

J420M252-79VH

184

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYSKWDSFSGMDYWGQGTTV
TVSS

J420M252-80VH

185

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFYGMDYWGQGTTV
TVSS

J420M252-87VH

186

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWWSFSGMDYWGQGTTV
TVSS

J420M252-89VH

187

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFAGMDYWGQGTTV
TVSS

J420M252-95VH

188

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRWESFQGMDYWGQGTTV
TVSS

J420M252-9VH

189

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYESLNGMDYWGQGTTV
TVSS

J420M2S3-12VH

190

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYWKWDSFFGMDYWGQGTTV
TVSS

J420M2S3-21VH

191

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFSGMDYWGQGTTV
TVSS

J420M253-25VH

192

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYVGFEGMDYWGQGTTV
TVSS

J420M2S53-27VH

193

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKFWSFNGMDYWGQGTTV
TVSS

J420M2S3-29VH

194

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYSKWDSFQGMDYWGQGTTV
TVSS
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J420M2S3-32VH

195

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYFKWDSFEGMDYWGQGTTV
TVSS

J420M2S3-39VH

196

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYSKWNSFDGMDYWGQGTTV
TVSS

J420M2S53-3VH

197

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGTTV
TVSS

J420M2S3-55VH

198

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV
TVSS

J420M2S3-57VH

199

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYWKWDSFYGMDSWGQGTTV
TVSS

J420M2S3-68VH

200

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKFDSFYGMDYWGQGTTV
TVSS

J420M253-70VH

201

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWEGFRGMDLWGQGTTV
TVSS

J420M253-73VH

202

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYEKWDSFNGMDYWGQGTTV
TVSS

J420M2S53-76VH

203

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYKWESFQGMDYWGQGTTV
TVSS

J420M2S53-77VH

204

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKFYSFNGMDYWGQGTTV
TVSS

J420M253-94VH

205

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYNKWDSFLGMDYWGQGTTV
TVSS

J425M252-29VH

206

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYESFNGMDYWGQGTTV
TVSS

J425M252-41VH

207

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGKGTTV
TVSS

J427M253-88VH

208

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J427M253-91VH

209

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS
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J439M1S2 (H) 3— 210 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

Al2VH APGQGLEWMGVNDPESGGTLYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDRYWSFNGMDYWGQGTTV
TVSS

J439M1S2 (H) 3- 211 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

A3VH APGQGLEWIGVNDPDSGGTLYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYWKWDSFFGMDYWGQGTTV
TVSS

J439M1S2 (H) 3- 212 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

B18VH APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H) 3- 213 EVQLVQSGAEVKKPGSSVKVSCKASGYTFPDYEIHWVRQ

B19VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESENGMDYWGQGTTV
TVSS

J439M1S2 (H) 3— 214 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

B23VH APGQGLEWIGVNDPESGGTYYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFQGMDYWGQGTTV
TVSS

J439M1S2 (H) 3— 215 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

B2VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFLGMDYWGQGTTV
TVSS

J439M1S2 (H) 3— 216 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

B38VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKYWSFQGMDYWGQGTTV
TVSS

J439M1S2 (H) 3— 217 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

B40VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYWSFEGMDYWGQGTTV
TVSS

J439M1S2 (H) 3- 218 EVQLVQSGAEVKKPGSSVKVSCKASGYTF SDYEIHWVRQ

B51VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H) 3— 219 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

B52VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESENGMDEWGQGTTV
TVSS

J439M1S2 (H) 3- 220 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

B5VH APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

J439M1S2 (H) 3— 221 EVQLVQSGAEVKKPGSSVKVSCKASGYTFNDYEIHWVRQ

B62VH APGQGLEWIGVNDPESGGTYYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H) 3— 222 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

C13VH APGQGLEWIGVNDPESGGTFYNQKFDGRVTLSADESTST
AYMELSSLRSEDTAVYYCTRYDKYWSFEGMDYWGQGTTV
TVSS

J439M1S2 (H) 3— 223 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

Cl5VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV
TVSS

J439M1S2 (H) 3- 224 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

Cl7VH

APGQGLEWIGVNDPDSGGTLYNQKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS
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J439M1S2 (H) 3— 225 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

C1l9VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKYWSFEGMDYWGQGTTV
TVSS

J439M1S2 (H) 3- 226 EVQLVQSGAEVKKPGSSVKVSCKASGYTFADYEIHWVRQ

C20VH APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKYWSFEGMDYWGQGTTV
TVSS

J439M1S2 (H) 3- 227 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

C21VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYEKWDSENGMDYWGQGTTV
TVSS

J439M1S2 (H) 3- 228 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

C25VH APGQGLEWMGVNDPESGGTFYNQKFDGRITLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H) 3— 229 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

C4VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKYWSLNGMDEWGQGTTV
TVSS

J439M1S2 (H) 3— 230 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

C5VH APGQGLEWIGVNDPDSGGTLYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDRYWSENGMDYWGQGTTV
TVSS

J439M1S2 (H) 3— 231 EVQLVQSGAEVKKPGSSVKVSCKASGYTFSDYEIHWVRQ

C6VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKYWSFEGMDYWGQGTTV
TVSS

J439M1S2 (H) 3— 232 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

C9VH APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKYWSFNGMDYWGQGTTV
TVSS

J439M1S2 (H) 3- 233 EVQLVQSGAEVKKPGSSVKVSCKASGYTFPDYEIHWVRQ

D11VH APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H) 3— 234 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

D12VH APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H) 3- 235 EVQLVQSGAEVKKPGSSVKVSCKASGYTFEDYEIHWVRQ

D15VH APGQGLEWIGVNDPDSGGTLYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYSKWDSFLGMDYWGQGTTV
TVSS

J439M1S2 (H) 3— 236 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

D18VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESENGMDYWGQGTTV
TVSS

J439M1S2 (H) 3— 237 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

D24VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H) 3— 238 EVQLVQSGAEVKKPGSSVKVSCKASGYTFADYEIHWVRQ

D25VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H) 3- 239 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

D29VH

APGQGLEWIGVNDPESGGTLYNQKFDGRVTILTTDKSTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS
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J439M1S2 (H) 3— 240 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

D2VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV
TVSS

J439M1S2 (H) 3- 241 EVQLVQSGAEVKKPGSSVKVSCKASGYTFSDYEIHWVRQ

D30VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H) 3- 242 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

D36VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H) 3- 243 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

D38VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

J439M1S2 (H) 3— 244 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

D3VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H) 3— 245 EVQLVQSGAEVRKPGSSVKVSCKASGYTFEDYEIHWVRQ

D6VH APGQGLEWMGVIDPESGGTLYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H) 3— 246 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

D8VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWWSFSGMDYWGQGTTV
TVSS

J439M1S2 (H) 3— 247 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

D9VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGTTV
TVSS

J439M1S2 (H)R4- 248 EVQLVQSGAEVKKPGSSVKVSCKASGYTFADYEIHWVRQ

Al10VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESENGMDYWGQGTTV
TVSS

J439M1S2 (H)R4—- 249 EVQLVQSGAEVKKPGSSVKVSCKASGYTFADYEIHWVRQ

AllVH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYSKWDSEFDGMDYWGQGTTV
TVSS

J439M1S2 (H)R4—- 250 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

Al2VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H)R4- 251 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

A1VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDCWGQGTTV
TVSS

J439M1S2 (H)R4- 252 EVQLVQSGAEVKKPGSSVKVSCKASGYTFSDYEIHWVRQ

A4VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYWKWDSFYGMDSWGQGTTV
TVSS

J439M1S2 (H)R4- 253 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

A5VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H)R4- 254 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

A6VH

APGQGLEWIGVNDPDSGGTLYNQKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV
TVSS
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J439M1S2 (H)R4- 255 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

A9VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWDGEFNGMDYWGQGTTV
TVSS

J439M1S2 (H)R4- 256 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

B1OVH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYSKWDSFLGMDYWGQGTTV
TVSS

J439M1S2 (H)R4- 257 EVQLVQSGAEVKKPGSSVKVSCKASGYTF SDYEIHWVRQ

B2VH APGQGLEWIGVNDPDSGGTLYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWEGFRGMDLWGQGTTV
TVSS

J439M1S2 (H)R4—- 258 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

B5VH APGQRLEWIGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESENGMDYWGQGTTV
TVSS

J439M1S2 (H)R4—- 259 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

B7VH APGQGLEWIGVIDPESGGTLYNQKFDGRVTITADESTST
AYMELSSLRSEDTAVYYCTRYDRYWSFEGMDYWGQGTTV
TVSS

J439M1S2 (H)R4- 260 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

B9VH APGQGLEWIGVNDPESGGTLYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H)R4- 261 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

Cl1VH APGQGLEWIGVNDPESGGTLYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H)R4- 262 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDEYEIHWVRQ

Cl2VH APGQGLEWMGVNDPESGGTLYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

J439M1S2 (H)R4- 263 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

C2VH APGQGLEWIGVNDPESGGTLYNQKFDGRATITADESTST
AYMELSSLRSEDTAVYYCTRYYKWDSFEGMDYWGQGTTV
TVSS

J439M1S2 (H)R4—- 264 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

C4VH APGQGLEWMGVIDPESGGTLYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H)R4—- 265 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

C5VH APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYWSFEGMDYWGQGTTV
TVSS

J439M1S2 (H)R4- 266 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

C7VH APGQGLEWIGVNDPESGGTMYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDCWGQGTTV
TVSS

J439M1S2 (H)R4- 267 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

C8VH APGQGLEWIGVNDPDSGGTLYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESEFNGMDYWGQGTTV
TVSS

J439M1S2 (H)R4- 268 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

D10VH APGQGLEWMGVIDPDSGGTLYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

J439M1S2 (H)R4- 269 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

D11VH

APGQGLEWMGVIDPESGGILYNQKFDGRVTILTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFAGMDYWGQGTTV
TVSS
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J439M1S2 (H)R4- 270 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

D2VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRWDSEFNGMDEWGQGTTV
TVSS

J439M1S2 (H)R4- 271 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

D3VH APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESEFNGMDYWGQGTTV
TVSS

J439M1S2 (H)R4- 272 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

D4VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYWKWDSFYGMDSWGQGTTV
TVSS

J439M1S2 (H)R4—- 273 EVQLVQSGAEVKKPGSSVKVSCKASGYTFSDYEIHWVRQ

D5VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

J439M1S2 (H)R4—- 274 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

D6VH APGQGLEWIGVNDPESGGTLYNQKFDGRVTITADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFSGMDYWGQGTTV
TVSS

J439M1S2 (H)R4- 275 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

D8VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H)R4- 276 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

D9VH APGQGLEWMGVNDPESGGTMYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDCWGQGTTV
TVSS

J439M1S2 (H)R5- 277 EVQLVQSWAEVKKPGSSVKVSCKASGYTFTEYEIHWVRQ

E11VH APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 278 EVQLVQSGAEVKKPGSSVKVSCKASGYTF SDYEIHWVRQ

E1VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDCWGQGTTV
TVSS

J439M1S2 (H)R5- 279 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

E2VH APGQGLEWMGVIDPESGGTLYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 280 EVQLVQSGAEVKKPGSSVKVSCKASGYTFSDYEIHWVRQ

E3VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYFKWDSFEGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 281 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

E4VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYWKFDSFYGMDLWGQGTTV
TVSS

J439M1S2 (H)R5- 282 EVQLVQSGAEVKKPGSPVKVSCKASGYTFTDYEIHWVRQ

E6VH APGQGLEWIGVNDPDSGGTLYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKFWSEFNGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 283 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

E7VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 284 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

E9VH

APGQGLEWIGVNDPESGGTFYNQKFDGRVTILTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS
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J439M1S2 (H)R5- 285 EVQLVQSGAEVKKPGSSVKVSCKASGYTFSDYEIHWVRQ

F11VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 286 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

F2VH APGQGLEWIGVNDPESGGTLYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYEKWDSENGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 287 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

F3VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKYWSFEGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 288 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

F4VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFQGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 289 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

F6VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFAGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 290 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

F8VH APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYWSENGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 291 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

F9VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESEFNGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 292 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

G10VH APGQGLEWMGVNDPESGGTLYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYYKYWSFLGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 293 EVQLVQSGAEVKKPGSSVKVSCKASGYTFEDYEIHWVRQ

Gl2VH APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 294 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

G1VH APGQGLEWMGVNDPESGGTLYNQKFDGRVTITADESTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 295 EVQLVQSGAEVKKPGSSVKVSCKASGYTFSDYEIHWVRQ

G2VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFAGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 296 EVQLVQSGAEVKKPGSSVKVSCKASGYTFSDYEIHWVRQ

G3VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFQGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 297 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

G4VH APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 298 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

G7VH APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV
TVSS

J439M1S2 (H)R5- 299 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ

G9VH

APGQGLEWIGVNDPESGGTFYNQKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDCWGQGTTV
TVSS
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J439M1S2 (H)R5-
H11VH

300

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRWDSFNGMDEWGQGTTV
TVSS

J439M1S2 (H)R5-
H12VH

301

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWMGVNDPESGGTLYNQKFDGRVTITADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H)R5-
H1VH

302

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

J439M1S2 (H)R5-
H2VH

303

EVQLVQSGAEVKKPGSSVKVSCKASGYTFNDYEIHWVRQ
APGQGLEWMGVIDPESGGTLYNQKFDGRATITADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439M1S2 (H)R5-
H3VH

304

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWMGVNDPESGGTFYNQKFDGRVTILTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFLGMDYWGQGTTV
TVSS

J439M1S2 (H)R5-
H4VH

305

EVQLVQSGAEVKKPGSSVKVSCKASGYTFADYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDCWGQGTTV
TVSS

J439M1S2 (H)R5-
H8VH

306

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYWSFYGMDYWGQGTTV
TVSS

J439M1S2 (H)R5-
H9VH

307

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWMGVNDPESGGTFYNQKFDGRVTILTADESTST
AYMELSSLRSEDTAVYYCTRYDKFWSFNGMDYWGQGTTV
TVSS

J439M1S2-11VH

308

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV
TVSS

J439M1S2-32VH

309

EVQLVQSGAEVKKPGSSVKVSCKASGYTFEDYEIHWVRQ
APGQGLEWMGVNDPESGGTFYNQKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGTTV
TVSS

J439M1S2-34VH

310

EVQLVQSGAEVKKPRSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV
TISS

J439M1S2-39VH

311

EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFDGMDYWGQGTTV
TVSS

J439M1S2-7VH

312

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGTTV
TVSS

J439M1S2-9VH

313

EVQLVQOSGAEVKKPGSSVKVSCKASGYTFSDYEIHWVRQ
APGQGLEWMGVNDPESGGTFYNQKFDGRVTILTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFSGMDHWGQGTTV
TVSS

J439M1S3R4-38VH

314

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWMGVNDPESGGTFYNQKFDGRVTILTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGTTV
TVSS
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J439M1S3R4-46VH 315 EVQLVQSGAEETKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGTTV
TVSS

J439M1S3R4-4VH 316 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGTTV
TVSS

J439M1S3R5-15VH 317 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ

APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

Table 9 provides a list of amino acid sequences of VL regions of affinity matured fully

human IL.-17 antibodies derived from h10F7. Amino acid residues of individual CDRs of each

VH sequence are indicated in bold.

Table 9. List of amino acid sequences of affinity matured h10F7 VL variants

Clone

SEQ ID
NO:

VL

J417M252-37Vk

318

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KSPKLWIYATFELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSSYPWTFGQGTKLEIK

J417M252-46Vk

319

DIQMTQSPSSLSASVGDRVTIITCSASSSISYIYWEQQKPG
KSPKRWIYATFELASGVPSREFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSSYPWTFGQGTKLEIK

J417M282-72Vk

320

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KSPKRWIYATFELASGVPSREFSGSGSGTIDYTLTISSLQPE
DFATYYCNQRSSYPWTFGQGTKLEIK

J417M252-96Vk

321

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KSPKRWIYATFELASGVPSREFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSSYPWTFGQGTKLEIK

J417M253-12Vk

322

DIQMTQSPSSLSASVGDRVTIITCSASSSISYIYWEQQOKPG
KAPKRLIYATSELASGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCHQRSSYPFTFGQGTKLEIK

J417M2S83-3Vk

323

DIQMTQSPSSLSASVGDRVTITCSASSSVRYIYWEQQKPG
KSPKRLIYATSDLASGVPSRFSGSGSGTDFTLTISSLQPE
DFATYYCHQRSSYPFTFGQGTKLEIK

J417M253-83Vk

324

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQOKPG
KSPKRWIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSSYPWTFGQGTKLEIK

J417M2S53-86Vk

325

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KAPKRLIYATSELASGVPSREFSGSGSGIDYTLTISSLQPE
DFATYYCHQRSSYPWTFGQGTKLEIK

J420M252-32Vk

326

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KSPKRWIYATFELASGVPSREFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSSYPWTFGQGTKLEIK

J420M252-91Vk

327

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQOKPG
KSPKRWIYATFELASGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCHQRSSYPWTFGQGTKLEIK

J420M2S83-32Vk

328

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KSPKRWIYATFELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSSYPWTFGQGIKLEIK

J425M252-13Vk

329

DIQMTQSPSSLSASVGDRVTITCSASQSVSYIYWEQQOKPG
KAPKRLIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSYYPLTFGQGTKLEIK
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J425M252-15Vk

330

DIQMTQSPSSLSASVGDRVTITCSASSIINYIYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSSYPPTFGQGTKLEIK

J425M252-17Vk

331

DIQMTQSPSSLSASVGDRVTITCSASQSISPIYWEQQOKPG
KAPKRLIYTTSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSSYPITFGQGTKLEIK

J425M252-18Vk

332

DIQMTQSPSSLSASVGDRVTITCRASQSISYLYWEQQKPG
KSPKRLIYATSELASGVPSREFSGSGSGTIDYTLTISSLQPE
DFATYYCQQORSSYPLTFGQGTKLEIK

J425M252-19Vk

333

DIQOMTQSPSSLSASVGDRVTITCSASSIISYIYWEQQKPG
KAPKRLIYTTFELASGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCNQRSSYPYTFGQGTKLEIK

J425M252-1Vk

334

DIQMTQSPSSLSASVGDRVTITCRASQSISYLYWEQQOKPG
KAPKRLIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQORRIYPPTFGQGTKLEIK

J425M252-20Vk

335

DIQMTQSPSSLSASVGDRVTITCSASSSIRYIYWEQQKPG
KAPKRLIYATFELASGVPSRFSGSGSGTDFTLTISSLQPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M252-22Vk

336

DIQMTQSPSSLSASVGDRVTIITCRASQSISYLYWEQQOKPG
KSPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLOPE
DFATYYCQQRSNYPLTFGQGTKLEIK

J425M252-23Vk

337

DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWEQQKPG
KSPKRLIYATSELASGVPSREFSGSGSGIDYTLTISSLQPE
DFATYYCQQRSSYPYTFGQGTKLEIK

J425M252-24Vk

338

DIQMTQSPSSLSASVGDRVTITCRASSSISYLYWEQQKPG
KAPKRWIYGTFELASGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCQQRSSYPYTFGQGTKLEIK

J425M252-27Vk

339

DIQMTQSPSSLSASVGDRVTITCRASSSISYLYWEQQOKPG
KSPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQORSSYPLTFGQGTKLEIK

J425M252-28Vk

340

DIQMTQSPSSLSASVGDRVTITCSASQSLTYIYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSSYPPTFGQGTKLEIK

J425M252-2Vk

341

DIQMTQSPSSLSASVGDRVTITCSASQSISYLYWEQQOKPG
KAPKRLIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M252-31Vk

342

DIQMTQSPSSLSASVGDRVTITCSASSSIRYIYWEQQKPG
KAPKRLIYETSDLQSGVPSRFSGSGSGIDFTLTISSLQPE
DFATYYCQORSYYPLTFGQGTKLEIK

J425M252-32Vk

343

DIQOMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KSPKRLIYSTFELOQSGVPSREFSGSGSGTIDFTLTISSLQOPE
DFATYYCQQRSFYPLTFGQGTKLEIK

J425M252-33Vk

344

DIQMTQSPSSLSASVGDRVTITCSASSIISYIYWEQQOKPG
KSPKRLIYATSELASGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCHQRSWYPLTFGQGTKLEIK

J425M252-36Vk

345

DIQMTQSPSSLSASVGDRVTITCSASSSIRYIYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGTDFTLTISSLQPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M252-37Vk

346

DIQMTQSPSSLSASVGDRVTITCSASQSIRYLYWEQQOKPG
KSPKRLIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCHQRTRYPFTFGQGTKLEIK

J425M252-38Vk

347

DIQMTQSPSSLSASVGDRVTITCRASSSISYLYWEQQKPG
KSPKRLIYSTSGLASGVPSRFSGSGSGIDYTLTISSLQPE
DFATYYCNQRSYYPITFGQGTKLEIK

J425M252-39Vk

348

DIQOMTQSPSSLSASVGDRVTITCRASSIISYIYWEQQKPG
KAPKRWIYATSELASGVPSREFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSTYPLTFGQGTKLEIK

J425M252-3Vk

349

DIQMTQSPSSLSASVGDRVTITCSASSSVSYIYWEQOKPG
KAPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQORSSYPLTFGQGTKLEIK
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J425M252-40Vk

350

DIQMTQSPSSLSASVGDRVTITCSASSIISYIYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSSYPYTFGQGTKLEIK

J425M252-41Vk

351

DIQMTQSPSSLSASVGDRVTITCSASSIMNYIYWEQQKPG
KAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLQPE
DFATYYCVQWSLYPPTFGQGTKLEIK

J425M252-43Vk

352

DIQMTQSPSSLSASVGDRVTITCSASQSIGYLYWEQQKPG
KAPKRLIYATSELASGVPSREFSGSGSGIDFTLTISSLQPE
DFATYYCQQORSSYPLTFGQGTKLEIK

J425M252-44Vk

353

DIQMTQSPSSLSASVGDRVTITCRASSIISYIYWEQQKPG
KAPKRWIYATFELASGVPSREFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSSYPCTFGQGTKLEIK

J425M252-45Vk

354

DIQMTQSPSSLSASVGDRVTIITCRASSSISYLYWEQQOKPG
KAPKRLIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCHQRSRYPFTFGQGTKLEIK

J425M252-46Vk

355

DIQMTQSPSSLSASVGDRVTITCSASSSISYLYWEQQKPG
KSPKRWIYATSELASGVPSRFSGSGSGTDFTLTISSLQPE
DFATYYCHQRSSYPWTFGQGTKLEIK

J425M252-47Vk

356

DIQMTQSPSSLSASVGDRVTITCSASSSIRYIYWEQQOKPG
KAPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSSYPYTFGQGTKLEIK

J425M252-48Vk

357

DIQMTQSPSSLSASVGDRVTITCRASSSISYIYWEQQKPG
KSPKRWIYATSELASGVPSREFSGSGSGIDYTLTISSLQPE
DFATYYCQQORSSYPITFGQGTKLEIK

J425M252-4Vk

358

DIQMTQSPSSLSASVGDRVTITCRASQSISYLYWEQQKPG
KSPKRLIYATSELASGVPSRFSGSGSGIDFTLTISSLQPE
DFATYYCHQRSSYPYTFGQGTKLEIK

J425M252-51Vk

359

DIQMTQSPSSLSASVGDRVTITCSASSSISYLYWEQQOKPG
KAPKRLIYATSELASGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCNQRSSYPYTFGQGTKLEIK

J425M252-52Vk

360

DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWEQQKPG
KAPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCNQRSSYPYTFGQGTKLEIK

J425M252-53Vk

361

DIQMTQSPSSLSASVGDRVTITCSASQIIGYIYWEQQOKPG
KAPKRWIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M252-55Vk

362

DIQMTQSPSSLSASVGDRVTITCSASQSINYIDWEQQKPG
KAPKRWIYATFELASGVPSREFSGSGSGIDYTLTISSLQPE
DFATYYCLOQRNNYPPTFGQGTKLEIK

J425M252-56Vk

363

DIQOMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KSPKRLIYSTSELQSGVPSREFSGSGSGTIDFTLTISSLOPE
DFATYYCQQRTSYPITFGQGTKLEIK

J425M252-58Vk

364

DIQMTQSPSSLSASVGDRVTITCRASSSISYLYWEQQOKPG
KSPKRLIYATSELQSGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCQQORSSYPITFGQGTKLEIK

J425M252-59Vk

365

DIQMTQSPSSLSASVGDRVTITCSASSSISYLYWEQQKPG
KSPKRLIYATSELASGVPSRFSGSGSGTDFTLTISSLQPE
DFATYYCQQRSLYPITFGQGTKLEIK

J425M252-5Vk

366

DIQMTQSPSSLSASVGDRVTITCSASQSVRYIYWEQQOKPG
KAPKRWIYETSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M252-60Vk

367

DIQMTQSPSSLSASVGDRVTITCRASSSISYLYWEQQKPG
KSPKRLIYTTFDLASGVPSREFSGSGSGIDFTLTISSLQPE
DFATYYCQQORSSYPWTFGQGTKLEIK

J425M252-61Vk

368

DIQOMTQSPSSLSASVGDRVTITCSASQSISYIYWEQQKPG
KAPKRLIYSTSELQSGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSSYPITFGQGTKLEIK

J425M252-62Vk

369

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQOKPG
KAPKRWIYATSELASGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCQQORSSYPLTFGQGTKLEIK
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J425M252-64Vk

370

DIQMTQSPSSLSASVGDRVTITCSASSSISYLYWEQQKPG
KSPKRLIYATFELASGVPSRFSGSGSGTDFTLTISSLQPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M252-65Vk

371

DIQMTQSPSSLSASVGDRVTITCSASQIMSYIYWEQQKPG
KAPKRWIYATSELASGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCQQRSSYPITFGQGTKLEIK

J425M252-67Vk

372

DIQMTQSPSSLSASVGDRVTITCSASQIINDLEFWEQQKPG
KAPKRLIYDTFDLQSGVPSREFSGSGSGIDFTLTISSLQPE
DFATYYCQQORTHYPITFGQGTKLEIK

J425M252-6Vk

373

DIQMTQSPSSLSASVGDRVTITCRASQSISYIYWEQQKPG
KAPKRWIYATFELASGVPSREFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M252-71Vk

374

DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWEQOKPG
KAPKRLIYGTFDLASGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCQQORSSYPITFGQGTKLEIK

J425M252-72Vk

375

DIQMTQSPSSLSASVGDRVTITCSASSSISYLYWEQQKPG
KAPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCAQRSGYPYTFGQGTKLEIK

J425M252-73Vk

376

DIQMTQSPSSLSASVGDRVTIITCRASQSIRYIYWEQQOKPG
KSPKRWIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSSYPYTFGQGTKLEIK

J425M252-75Vk

377

DIQMTQSPSSLSASVGDRVTITCRASQSLSYIYWEQQKPG
KAPKRWIYATSELASGVPSREFSGSGSGIDYTLTISSLQPE
DFATYYCHQRNFYPLTFGQGTKLEIK

J425M252-76Vk

378

DIQMTQSPSSLSASVGDRVTITCSASQIISYIYWEQQKPG
KAPKRLIYGTSQLASGVPSRFSGSGSGIDFTLTISSLOPE
DFATYYCQQRSRYPLTFGQGTKLEIK

J425M252-T77Vk

379

DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWEQQOKPG
KAPKRLIYATSDLQSGVPSRFSGSRSGTIDFTLTISSLQPE
DFATYYCQQORSSYPLTFGQGTKLEIK

J425M252-78Vk

380

DIQMTQSPSSLSASVGDRVTITCRASQSISYIYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSLYPLTFGQGTKLEIK

J425M252-82Vk

381

DIQMTQSPSSLSASVGDRVTITCRASQSLSYIYWEQQOKPG
KSPKRWIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSWYPLTFGQGTKLEIK

J425M252-83Vk

382

DIQMTQSPSSLSASVGDRVTITCRASSSINYLYWEQQKPG
KSPKRLIYATFELASGVPSREFSGSGSGTIDYTLTISSLQPE
DFATYYCNQRSNYPYTFGQGTKLEIK

J425M252-84Vk

383

DIQMTQSPSSLSASVGDRVTITCRASSIINYIYWEQQKPG
KAPKRWIYATSELASGVPSREFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSIYPLTFGQGTKLEIK

J425M252-85Vk

384

DIQMTQSPSSLSASVGDRVTIITCRASSSISYIYWEQQOKPG
KAPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQORSIYPITFGQGTKLEIK

J425M252-86Vk

385

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KSPKRWIYATSLLASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCLQRSRYPPTFGQGTKLEIK

J425M252-87Vk

386

DIQMTQSPSSLSASVGDRVTIITCRASSIISYIDWYQQKPG
KAPKRWIYATFELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCLOQRSIYPPTFGQGTKLEIK

J425M252-89Vk

387

DIQMTQSPSSLSASVGDRVTITCRASSSISYLYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGIDFTLTISSLQPE
DFATYYCQORSTIYPLTFGQGTKLEIK

J425M252-8Vk

388

DIQOMTQSPSSLSASVGDRVTITCSASSSLSYIYWEQQKPG
KAPKRWIYATSELASGVPSREFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSNYPITFGQGTKLEIK

J425M252-93Vk

389

DIQMTQSPSSLSASVGDRVTITCRASSILSYIYWEQQOKPG
KAPKRLIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQORSSYPWTFGQGTKLEIK
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J425M252-96Vk

390

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KSPKRLIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M252-9Vk

391

DIQMTQSPSSLSASVGDRVTITCSASSSISYLYWEQQOKPG
KAPKRLIYATSELASGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCQQRSIYPLTFGQGTKLEIK

J425M253-10Vk

392

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KSPKRWIYATSELASGVPSREFSGSGSGIDFTLTISSLQPE
DFATYYCQQORSNYPPTFGQGTKLEIK

J425M2583-11Vk

393

DIQMTQSPSSLSASVGDRVTITCSASQIISYLYWEQQKPG
KAPKRLIYATSELASGVPSREFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSTYPLTFGQGTKLEIK

J425M253-12Vk

394

DIQMTQSPSSLSASVGDRVTIITCRASSSISYIYWEQQOKPG
KSPKRLIYATFELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQORSSYPITFGQGTKLEIK

J425M2583-13Vk

395

DIQMTQSPSSLSASVGDRVTITCSASQSVSYIYWEQQKPG
KAPKRWIYDTSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCLQQSIYPPTFGQGTKLEIK

J425M253-14Vk

396

DIQMTQSPSSLSASVGDRVTIITCRASSSISYIYWEQQKPG
KAPKRLIYATFELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSFYPYTFGQGTKLEIK

J425M253-15Vk

397

DIQMTQSPSSLSASVGDRVTITCSASSSISYISWEQQKPG
KSPKRWIYATSELASGVPSREFSGSGSGIDYTLTISSLQPE
DFATYYCLQTAIYPPTFGQGTKLEIK

J425M2583-16Vk

398

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGIDFTLTISSLQPE
DFATYYCNQRSSYPFTFGQGTKLEIK

J425M253-17Vk

399

DIQMTQSPSSLSASVGDRVTITCRASQSVNYIYWEQQOKPG
KAPKRWIYATSELQSGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQORSFYPLTFGQGTKLEIK

J425M283-1Vk

400

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSSYPYTFGQGTKLEIK

J425M253-21Vk

401

DIOMTQSPSSLSASVGDRVIITCRASSSLNYIYWFQQKPG
KAPKRWIYATSELASGVPSRFSGSRSGTDFTLTISSLOPE
DFATYYCQQORMYYPQTFGQGTKLEIK

J425M2583-23Vk

402

DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWEQQKPG
KAPKRLIYGTSELASGVPSRFSGSGSGIDFTLTISSLQPE
DFATYYCQORNSYPLTFGQGTKLEIK

J425M2583-24Vk

403

DIQOMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSSYPPTFGQGTKLEIK

J425M253-27Vk

404

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQOKPG
KAPKRLIYATFELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQORSSYPYTFGQGTKLEIK

J425M2583-29Vk

405

DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWEQQKPG
KSPKRWIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M253-2Vk

406

DIQMTQSPSSLSASVGDRVTITCSASSIISYIYWEQQOKPG
KAPKRLIYATSELASGVPSRFSGSGSGIDFTLTISSLQPE
DFATYYCQQRSIYPLTFGQGTKLEIK

J425M253-30Vk

407

DIQMTQSPSSLSASVGDRVTITCRASQSISYLYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGIDFTLTISSLQPE
DFATYYCQQORSSYPYTFGQGTKLEIK

J425M253-33Vk

408

DIQOMTQSPSSLSASVGDRVTITCRASSSISYIYWEQQKPG
KSPKRLIYATSELASGVPSREFSGSGSGTDYTLTISSLQPE
DFATYYCQQRTSYPYTFGQGTKLEIK

J425M253-34Vk

409

DIQMTQSPSSLSASVGDRVTITCSASSIVSYIYWEQOKPG
KAPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQORSSYPLTFGQGTKLEIK
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J425M2583-37Vk

410

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KSPKRLIYPTFDLOSGVPSRFSGSGSGTDFTLTISSLQPE
DFATYYCQQRSMYPITFGQGTKLEIK

J425M253-38Vk

411

DIQMTQSPSSLSASVGDRVTIITCSASSSISYIYWEQQKPG
KSPKRLIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSRYPITFGQGTKLEIK

J425M253-41Vk

412

DIQMTQSPSSLSASVGDRVTITCSASSIISYIYWEQQKPG
KSPKRLIYATSELASGVPSREFSGSGSGTIDYTLTISSLQPE
DFATYYCQQORSSYPYTFGQGTKLEIK

J425M253-44Vk

413

DIQMTQSPSSLSASVGDRVTITCSASQSIGYLYWEQQKPG
KAPKRWIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M253-46Vk

414

DIQMTQSPSSLSASVGDRVTIITCRASSSISYIYWEQQOKPG
KAPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQORSNYPLTFGQGTKLEIK

J425M2583-47Vk

415

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KAPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M253-48Vk

416

DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQOKPG
KSPKRLIYATFELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCNQRSSYPYTFGQGTKLEIK

J425M253-49Vk

417

DIQMTQSPSSLSASVGDRVTITCSASSSISYLYWEQQKPG
KAPKRWIYATSELASGVPSREFSGSGSGIDYTLTISSLQPE
DFATYYCQQRSSYPYTFGQGTKLEIK

J425M253-4Vk

418

DIQMTQSPSSLSASVGDRVTITCSASSSIDYLYWEQQKPG
KAPKRWIYATSQLASGVPSRFSGSGSGIDFTLTISSLOPE
DFATYYCQQRSTYPYTFGQGTKLEIK

J425M253-50Vk

419

DIQMTQSPSSLSASVGDRVTITCSASQSVSYIYWEQOKPG
KAPKRLIYATFELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQORSSYPYTFGQGTKLEIK

J425M253-52Vk

420

DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M253-53Vk

421

DIQMTQSPSSLSASVGDRVTITCSASSSIGYIYWEQQKPG
KSPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSSYPITFGQGTKLEIK

J425M253-54Vk

422

DIQMTQSPSSLSASVGDRVTITCRASQIISYIYWEQQKPG
KSPKRWIYATSELASGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCLQRSSYPYTFGQGTKLEIK

J425M2S53-55Vk

423

DIQOMTQSPSSLSASVGDRVTITCSASSSISYLYWEFQQKPG
KSPKRLIYETSELQSGVPSRFSGSGSGTIDFTLTISSLOPE
DFATYYCQQRSSYPFTFGQGTKLEIK

J425M253-57Vk

424

DIQMTQSPSSLSASVGDRVTITCSASQSIGYIYWEQQOKPG
KSPKRWIYATSELASGVPSRFSGSGSGTIDYTLTISSLQPE
DFATYYCQQORSSYPLTFGQGTKLEIK

J425M253-58Vk

425

DIQMTQSPSSLSASVGDRVTITCRASQSISYIYWEQQKPG
KSPKRLIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCQQRSSYPPTFGQGTKLEIK

J425M253-59Vk

426

DIQMTQSPSSLSASVGDRVTIITCRASSSISYIYWEQQKPG
KAPKRLIYATSDLASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSNYPITFGQGTKLEIK

J425M253-60Vk

427

DIQMTQSPSSLSASVGDRVTITCSASSIISYLYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGIDYTLTISSLQPE
DFATYYCQORSTIYPLTFGQGTKLEIK

J425M2583-62Vk

428

DIQOMTQSPSSLSASVGDRVTITCSASQSISYIYWEQQKPG
KAPKRLIYATFELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSIYPLTFGQGTKLEIK

J425M253-63Vk

429

DIQMTQSPSSLSASVGDRVTITCSASSSISYLYWEQQOKPG
KAPKRLIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCNQRSSYPYTFGQGTKLEIK
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J425M253-65Vk

430

DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWEQQKPG
KAPKRLIYSTFELQSGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCNQRSSYPYTFGQGTKLEIK

J425M253-66Vk

431

DIQMTQSPSSLSASVGDRVTIITCSASSSISYIYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGIDFTLTISSLQPE
DFATYYCQQRSSYPYTFGQGTKLEIK

J425M253-6Vk

432

DIQMTQSPSSLSASVGDRVTITCSASSSISYLYWEQQKPG
KSPKRLIYATSELASGVPSREFSGSGSGIDFTLTISSLQPE
DFATYYCNQRSIYPYTFGQGTKLEIK

J425M253-70Vk

433

DIQMTQSPSSLSASVGDRVTITCSASSSINYIYWEQQKPG
KSPKRLIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQQRSMYPFTFGQGTKLEIK

J425M253-TVk

434

DIQMTQSPSSLSASVGDRVTITCSASSSISYLYWEQQOKPG
KAPKRWIYATSELASGVPSRFSGSGSGTDHTLTISSLQPE
DFATYYCQQORSSYPLTFGQGTKLEIK

J425M253-9Vk

435

DIQMTQSPSSLSASVGDRVTITCRASQSINYLYWEQQKPG
KAPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCHQRTNYPPTFGQGTKLEIK

J427M252-10Vk

436

DIQMTQSPSSLSASVGDRVTIITCSASSGSIPYIYWEQQKP
GKAPKRLIYGTSGLQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQORTSYPITFGQGTKLEIK

J427M252-11Vk

437

DIQMTQSPSSLSASVGDRVTITCRASSGIRRFINWEQQKP
GKAPKRLIYATSELQSGVPSRFSGSGSGIDYTLTISSLQP
EDFATYYCQQWSSYPWTFGQOGTKLEIK

J427M252-12Vk

438

DIQOMTQSPSSLSASVGDRVTITCSASQGSISYIYWEQQKP
GKSPKRLIYETFDLQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQORAIYPITFGQGTKLEIK

J427M252-14Vk

439

DIQMTQSPSSLSASVGDRVTITCSASQDSINYIYWEQQOKP
GKAPKRLIYSTSDLQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCLQLSRYPPTFGQGTKLEIK

J427M252-15Vk

440

DIQMTQSPSSLSASVGDRVTITCSASQGSISYIYWEQQKP
GKSPKRLIYETFELQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCYQKNIYPWTFGOGTKLEIK

J427M252-18Vk

441

DIQMTQSPSSLSASVGDRVTITCSASQGSINYIYWEQQKP
GKAPKRWIYGTSYLASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQORSSYPITFGQGTKLEIK

J427M252-20Vk

442

DIQMTQSPSSLSASVGDRVTITCRASSSISYIYWEQQKPG
KAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLQPE
DFATYYCNQRSRYPPTFGQGTKLEIK

J427M252-21Vk

443

DIQMTQSPSSLSASVGDRVTITCRASSSIKSYLNWEQQKP
GKAPKRLIYATFELQSGVPSRFSGSGSGIDYTLTISSLQP
EDFATYYCQOWRNYPWTEFGQGTKLEIK

J427M252-23Vk

444

DIQMTQSPSSLSASVGDRVTIITCRASSDSISYISWEQQKP
GKAPKRWIYATSELQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQQPGIYPGTFGQGTKLEIK

J427M252-24Vk

445

DIQMTQSPSSLSASVGDRVTITCSASQGIFSYLFWYQQOKP
GKAPKRLIYATSELASGVPSRFSGSGSGTIDYTLTISSLQP
EDFATYYCQQGSRYPDTFGQOGTKLEIK

J427M252-27Vk

446

DIQMTQSPSSLSASVGDRVTITCSASQGINNYLNWEQQKP
GKSPKRWIYATSELQSGVPSRFSGSGSGIDYTLTISSLQP
EDFATYYCQOWGSYPWTEFGQGTKLEIK

J427M252-29Vk

447

DIQMTQSPSSLSASVGDRVTITCSASSDIVSYIYWEQQKP
GKSPKRLIYATSGLASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQQRSSYPITFGQGTKLEIK

J427M252-30Vk

448

DIQOMTQSPSSLSASVGDRVTITCSASSSISYIYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCHQRSYYPLTFGQGTKLEIK

J427M252-31Vk

449

DIQMTQSPSSLSASVGDRVTITCRASSGSIGDLDWEQQKP
GKAPKRLIYSTFWLASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQQRSIYPPTFGQGTKLEIK
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J427M252-33Vk

450

DIQMTQSPSSLSASVGDRVTITCSASSGSISYIYWEQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQQRSSYPLTFGQOGTKLEIK

J427M252-34Vk

451

DIQMTQSPSSLSASVGDRVTIITCSASQGIISYIDWEQQKP
GKAPKRLIYATFELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCHQLGSYPDTFGQGTKLEIK

J427M252-35Vk

452

DIQMTQSPSSLSASVGDRVTITCSASSGIISSIDWEQQKP
GKAPKRLIYATSELQSGVPSRFSGSGSGIDYTLTISSLQP
EDFATYYCQQWMSYPLTFGQGTKLEIK

J427M252-36Vk

453

DIQMTQSPSSLSASVGDRVTITCSASSGSINYIYWEQQKP
GKSPKRLIYSTSDLOSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQORSIYPITFGQGTKLEIK

J427M252-37Vk

454

DIQMTQSPSSLSASVGDRVTIITCSASSDISSYLNWEQQKP
GKSPKRLIYRTSELQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQOQWSSYPWTFGQGTKLEIK

J427M252-39Vk

455

DIQMTQSPSSLSASVGDRVTITCSASSGSISYIYWEQQKP
GKAPKRLIYDTFELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCYQKKLYPWTFGOGTKLEIK

J427M252-4Vk

456

DIQMTQSPSSLSASVGDRVTIITCSASSGSISYIYWEQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQORSIYPLTFGQGTKLEIK

J427M252-6Vk

457

DIQMTQSPSSLSASVGDRVTITCSASSDISSYLNWEQQKP
GKSPKRLIYRTSELQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCHQLGSYPDTFGQGTKLEIK

J427M252-TVk

458

DIQMTQSPSSLSASVGDRVTITCSASSDSVSYIYWEQQKP
GKAPKRLIYATSELQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQORSSYPITFGQGTKLEIK

J427M252-8Vk

459

DIQMTQSPSSLSASVGDRVTITCSASQGSVSNIDWEQQKP
GKAPKRLIYATFHLASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCLORGSYPGTFGQGTKLEIK

J427M252-9Vk

460

DIQMTQSPSSLSASVGDRVTITCSASSGIISYIGWEQQKP
GKAPKRLIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCHQPGIYPGTFGQOGTKLEIK

J427M253-17Vk

461

DIOMTQSPSSLSASVGDRVTITCSASQGIISYINWYQQKP
GKAPKRLIYSTSELASGVPSRFSGSGSGTIDYTLTISSLOP
EDFATYYCQQQGSYPDTFGQGTKLEIK

J427M2S83-1Vk

462

DIQMTQSPSSLSASVGDRVTITCSASSGSISYLYWEFQQKP
GKAPKRLIYRTSELQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQQWSSYPWTFGQOGTKLEIK

J427M253-20Vk

463

DIQOMTQSPSSLSASVGDRVTITCSASSDISSYLNWEQQKP
GKAPKRLIYPTFELQSGVPSRFSSSGSGIDFTLTISSLQP
EDFATYYCLOFSIYPPTFGQGTKLEIK

J427M253-25Vk

464

DIQMTQSPSSLSASVGDRVTITCSASQDSIRYIYWEQQOKP
GKAPKRLIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCYQGTIYPPTFGQGTKLEIK

J427M253-33Vk

465

DIQMTQSPSSLSASVGDRVTITCRASSGINGYIYWEQQKP
GKAPKRLFYSTFELQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQQRSFYPLTFGOGTKLEIK

J427M253-34Vk

466

DIQMTQSPSSLSASVGDRVTIITCSASSGIISSIDWEQQKP
GKAPKRLIYDTFELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCSQMSSYPHTFGQGTKLEIK

J427M283-37Vk

467

DIQMTQSPSSLSASVGDRVTITCSASSGSISYIYWEFQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQQRSSYPITFGQGTKLEIK

J427M253-38Vk

468

DIQMTQSPSSLSASVGDRVTITCSASSSSISYIYWEFQQKP
GKAPKRLIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQORSRYPYTFGQGTKLEIK

J427M253-40Vk

469

DIQMTQSPSSLSASVGDRVTITCSASSSIISNLYWEQQKP
GKAPKRWIYQTFELASGVPSRFSGSESGTIDFTLTISSLQP
EDFATYYCYQGSTYPPTFGQGTKLEIK
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J427M253-46Vk

470

DIQMTQSPSSLSASVGDRVTITCSASSGSISYIYWEQQKP
GKSPKRLIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQQRSIYPITFGOGTKLEIK

J427M253-48Vk

471

DIQMTQSPSSLSASVGDRVTIITCSASSDISSYLNWEQQKP
GKSPKRLIYRTSELQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCHQFSSYPQTFGQGTKLEIK

J427M253-49Vk

472

DIQMTQSPSSLSASVGDRVTITCSASSGSISYIYWEQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCHQRSSYPYTFGQGTKLEIK

J427M253-50Vk

473

DIQOMTQSPSSLSASVGDRVTITCSASSSSINYIYWEQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGIDYTLTISSLQP
EDFATYYCQORSIYPLTFGQGTKLEIK

J427M253-51Vk

474

DIQMTQSPSSLSASVGDRVTIITCRASSGIVSYLYWEQQOKP
GKAPKRWIYATSELASGVPSRFSGSGSGIDYTLTISSLQP
EDFATYYCQQRSSYPITFGQGTKLEIK

J427M253-56Vk

475

DIQMTQSPSSLSASVGDRVTITCSASSDSISYIYWEQQKP
GKAPKRLIYDTFELQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQQRSRYPITFGQOGTKLEIK

J427M253-60Vk

476

DIQMTQSPSSLSASVGDRVTITCSASQTSLSAIYWEQQKP
GKAPKRLIYMTSELASGVPSRFSGSGSGIDYTLTISSLQP
EDFATYYCYQSSRYPPTFGQGTKLEIK

J427M253-62Vk

477

DIQMTQSPSSLSASVGDRVTITCRASSGIISYLOWEQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCLQVSSYPPTFGQGTKLEIK

J427M253-65Vk

478

DIQMTQSPSSLSASVGDRVTITCSASSGIISSIDWEQQKP
GKAPKRLIYATFALQSGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCSQMSSYPHTFGQGTKLEIK

J427M253-66Vk

479

DIQMTQSPSSLSASVGDRVTIITCRASSGSINYIYWEQQOKP
GKAPKRWIYATSELASGVPSRFSGSGSGTIDYTLTISSLQP
EDFATYYCQQRSSYPYTFGQGTKLEIK

J427M283-67Vk

480

DIQMTQSPSSLSASVGDRVTITCRASQDSISYIYWEQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQQRSSYPITFGOGTKLEIK

J427M253-68Vk

481

DIQMTQSPSSLSASVGDRVTIITCSASSDSISYIYWEQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQORSFYPLTFGQGTKLEIK

J427M253-69Vk

482

DIQMTQSPSSLSASVGDRVTITCRASQGIISYIYWEFQQKP
GKAPKRLIYDTSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCYQKSIYPWTFGQGTKLEIK

J427M253-6Vk

483

DIQMTQSPSSLSASVGDRVTITCSASSEIVSYIYWEQQKP
GKAPKRLIYATSELASGVPSRFSGSGSGIDYTLTISSLQP
EDFATYYCQORSSYPPTFGQGTKLEIK

J427M253-71Vk

484

DIQMTQSPSSLSASVGDRVTITCSASQGSLRYIYWEQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQQRSSYPLTFGQGTKLEIK

J427M283-73Vk

485

DIQMTQSPSSLSASVGDRVTIITCRASSGSIRDLYWEQQKP
GKAPKRLIYDTFELASGVPSRFSGSGSGIDYTLTISSLQP
EDFATYYCYQKSTYPWTFGOGTKLEIK

J427M253-74Vk

486

DIQMTQSPSSLSASVGDRVTITCSASSGSINYLYWEQQKP
GKAPKRLIYDTFYLASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCYQKSTYPWTEFGQGTKLEIK

J427M283-75Vk

487

DIQMTQSPSSLSASVGDRVTITCRASQSSIRYLYWYQQKP
GKAPKRLIYATSELASGVPSRFSGSGSGIDYTLTISSLQP
EDFATYYCQORDIYPPTFGQGTKLEIK

J427M253-78Vk

488

DIQMTQSPSSLSASVGDRVTITCSASQGIGSYIYWEFQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCHQRSSYPYTFGQGTKLEIK

J427M253-80Vk

489

DIQMTQSPSSLSASVGDRVTITCRASSGSIRDLYWEQQKP
GKAPKRWIYQTSELASGVPSRFSGSGSGIDFTLTISSLQP
EDFATYYCQQVSSYPPTFGQGTKLEIK
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J427M253-81Vk 490 DIOMTQSPSSLSASVGDRVTITCSASQASISYIYWEQQKP
GKAPKRLIYDTFELQSGVPSRFSGSGSGTDEFTLTISSLQP
EDFATYYCQORSSYPITFGQGTKLEIK

J427M253-84Vk 491 DIQMTQSPSSLSASVGDIVTITCRASQVSISYIYWEQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGTDEFTLTISSLQP
EDFATYYCQORSSYPYTFGQGTKLEIK

J427M253-85Vk 492 DIQOMTQSPSSLSASVGDRVTITCSASSDISSYLNWEQQKP
GKSPKRLIYRTSELQSGVPSRFSGSGSGTDFTLTISSLQP
EDFATYYCQORSFYPLTFGQGTKLEIK

J427M253-87Vk 493 DIQOMTQSPSSLSASVGDRVTITCRASSDIFSCIFWEQQKP
GKAPKRLIYETFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCLOWSSYPPTFGQGTKLEIK

J427M253-88Vk 494 DIQMTQSPSSLSASVGDRVTITCSASSGIGSYIYWEQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQP
EDFATYYCHQRSSYPYTFGQGTKLEIK

J427M253-8Vk 495 DIQOMTQSPSSLSASVGDRVTITCSASQGIKGYLNWEQQKP
GKAPKRLIYATFELQSGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCQOWSKYPWTEFGQGTKLEIK

J427M253-92Vk 496 DIQMTQSPSSLSASVGDRVTITCSASSGSISYIDWEQQKP
GKAPKRLIYATFELASGVPSRFSGSGSGTDEFTLTISSLQP
EDFATYYCHQFSSYPQTFGQGTKLEIK

J427M253-94Vk 497 DIQOMTQSPSSLSASVGDRVTITCSASQGIGSYIYWEQQKP
GKAPKRWIYATSELASGVPSRFSGSGSGTDFTLTISSLQP
EDFATYYCYQDSRYPPTFGQGTKLEIK

J427M253-9Vk 498 DIQOMTQSPSSLSASVGDRVTITCRASQDSIRYIYWEQQKP
GKAPKRLIYATFELASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCNQRSNYPYTFGQGTKLEIK

J439M1S2 (H) 3— 499 DIQMTQSPSSLSASVGDRVTITCSASSGSLSYIYWEQQKP

Al2Vk GKAPKRWIYATSELASGVPSRFSGSGSGTIDYTLTISSLQP
EDFATYYCQORSIYPYTFGQGTKLEIK

J439M1S2 (H) 3— 500 DIOMTQSPSSLSASVGDRVTITCSASSGSISYIDWEQQKP

B37Vk GKSPKRLIYATFELASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCHQIGSYPGTFGQGTKLEIK

J439M1S2 (H) 3—- 501 DIQMTQSPSSLSASVGDRVTITCRASSGIISYVDWEQQKP

B5Vk GKAPKRLIYATFELASGVPSRFSGSGSGTDEFTLTISSLQP
EDFATYYCHQIGIYPRTFGQGTKLEIK

J439M1S2 (H) 3— 502 DIQOMTQSPSSLSASVGDRVTITCKASSGIIGYIDWEQQKP

B7Vk GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S2 (H) 3- 503 DIQOMTQSPSSLSASVGDRVTITCRASSGINRYIDWEQQKP

C20Vk GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S2 (H) 3— 504 DIQMTQSPSSLSASVGDRVTITCSASQGIGSYIYWEQQKP

C5Vk GKAPKRWIYATSELASGVPSRFSGSGSGTIDFTLTISSLQP
EDFATYYCQORSSYPITFGQGTKLEIK

J439M1S2 (H) 3- 505 DIOMTQSPSSLSASVGDRVTITCSASQGIRSYIDWEQQKP

D10Vk GKSPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGNYPGTEFGQGTKLEIK

J439M1S2 (H) 3- 506 DIQMTQSPSSLSASVGDRVTITCSASSASVRYIDWEQQKP

D40Vk GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S2 (H)R4- 507 DIQOMTQSPSSLSASVGDRVTITCRASSGIRSYIDWEQQKP

A3Vk GKSPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGNYPGTEFGQGTKLEIK

J439M1S2 (H)R4- 508 DIQOMTQSPSSLSASVGDRVTITCSASQGSNCYLDWEQQKP

A6Vk GKAPKRLIYATSELASGVPSRFSSSGSGTDYTLTISSLQP
EDFATYYCHQLSSYPNTFGQGTKLEIK

J439M1S2 (H)R4—- 509 DIQMTQSPSSLSASVGDRVTITCSASSDINSYIDWEQQKP

B11vk

GKAPKRLIYATFELASGVPSRFSGSGSGIDYTLTISSLQP
EDFATYYCHQLGSYPRTFGQGTKLEIK
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Clone SEQ ID VL
NO:

J439M1S2 (H)R4- 510 DIQOMTQSPSSLSASVGDRVTITCSASQGSISYIDWEQQKP

D11Vk GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S2 (H)R5- 511 DIQMTQSPSSLSASVGDRVTITCRASSGIISYIDWEQQKP

E2Vk GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S2 (H)R5- 512 DIQOMTQSPSSLSASVGDRVTITCSASSGSISYIDWEQQKP

E6Vk GKAPKRLIYATFELASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S2 (H)R5- 513 DIQOMTQSPSSLSASVGDRVTITCSASQGIFSYIDWEQQKP

E9Vk GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S2 (H)R5- 514 DIQMTQSPSSLSASVGDRVTITCSASSGSISYIDWEQQKP

F5Vk GKAPKRLIYATFDLASGVPSRFSSSGSGTIDYTLTISSLQP
EDFATYYCHQLGSYPGTFGQGTKLEIK

J439M1S2 (H)R5- 515 DIQOMTQSPSSLSASVGDRVTITCRASSGIISYIDWEQQKP

G1l0Vk GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S2 (H)R5- 516 DIQMTQSPSSLSASVGDRVTITCRASSGIPSYIDWEQQKP

H2Vk GKAPKRLIYATFELASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQLGSYPRTFGQGTKLEIK

J439M1S2 (H)R5- 517 DIQOMTQSPSSLSASVGDRVTITCRASSGIISYIDWEQQKP

H4Vk GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGHGTKLEIK

J439M1S52-11Vk 518 DIQOMTQSPSSLSASVGDRVTITCRASSGIISYIDWEQQKP
GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S52-20Vk 519 DIQMTQSPSSLSASVGDRVTITCSASQGIISYIDWEQQKP
GKAPKRLIYATFELASGVPSRFSGSGSGTIDFTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S52-7Vk 520 DIQOMTQSPSSLSVSVGDRVTITCRASSGIISYIDWEQQKP
GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S3R4-22Vk 521 DIQMTQSPSSLSASVGDRVTITCRASSGIISYIDWEQQKP
GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGAKLEIK

J439M1S3R4-9Vk 522 DIQOMTQSPSSLSASVGDRVTITCRASSGIISYIDWEQQKP
GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S3R5-10Vk 523 DIQOMTQSPSSLSASVGDRVTITCSASSGSISYIDWEQQKP
GKAPKRLIYATFELASGVPSRFSGSGSGTDFTLTISSLQP
EDFATYYCHQLGSYPDTFGQGTKLEIK

J439M1S3R5-15Vk 524 DIQMTQSPSSLSASVGDRVTITCSASSGSISYIDWEQQKP
GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK

J439M1S3R5-37Vk 525 DIOMTQSPSSLSASVGDRVTITCRASSGIISYIDWEQQKP
GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP
EDFATYYCRQVGSYPDTFGQGTKLEIK

J439M1S3R5-5Vk 526 DIQMTQSPSSLSTSVGDRVTITCRASSGIISYIDWEQQKP

GKAPKRLIYATFDLASGVPSRFSGSGSGIDYTLTISSLQP
EDFATYYCRQVGSYPETFGQGTKLEIK
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Table 10. Amino acid residues observed in affinity matured anti-IL-17 antibody h10F7

hl10f7 Heavy chain variable region (SEQ ID NO: 811)

hl10£7VvH.1 1234567890123456789012345678901234567890123456789012a345678901
EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQAPGOQGLEWIGVNDPESGGTFYNQ

DE M I D SL
S IY
A M
E
N
P

234567890123456789012abc345678901234567890abcd1234567890123
KFDGRATLTADKSTSTAYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTVIVSS

v I DKWDGLE I
I SMFW YN cC
W Y SD E
F VvV L L
E N S S
N M Q F
F A H
R A
F
M
K
H

hl0f7 Light chain variable region (SEQ ID NO: 812)

H10£7v | 1234567890123456789012345678901234567890123456789012345678901

k.1la DIQLTQSPSSLSASVGDRVTITCSASS—SISYIYWFQOKPGKSPKRWIYATFELASGVPSR
M R OQOGIRRCLD Y A L R SD Q
K SVSNSVN E A
DLVGD F D Y
Q NIN S S G
A FPP Q G Q
I GLI G T W
V LDF Q L
T PCA P H
E K M
M

234567890123456789012345678901234567890123456a
FSGSGSGIDYTLTISSLOQPEDFATYYCHQRSSYPWTFGQGTKLEIK
VGN
WTI
LMR
MNF
KRT
FKY
PAL
GDM

Pk Z 0w

O o R =

OQOZ 0 TWUOHUKEOEME

OHHO®
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The following were converted into IgG for further characterization.

Table 11. Individual Anti- IL-17 VH sequences from converted clones

Protein region SEQ ID NO Sequence
123456789012345678901234567890
EVQLVQSGAEVKKPGSSVKVSCKASGYTFT
hl10£f7VH.1 DYEIHWVRQAPGQGLEWIGVNDPESGGTFY
a.glm 527 NOQKFDGRATLTADKSTSTAYMELSSLRSED
VH TAVYYCTRYYRYESFYGMDYWGQGTTVTVS
S
h10£f7VH.1 Residues 31-
a.glm CDR-H1 35 of SEQ ID DYEIH
VH NO.:527
h10£f7VH.1 Residues 50-
a.glm CDR-H2 66 of SEQ ID VNDPESGGTFYNQKFDG
VH NO. :527
hl10£f7VH.1 Residues 99-
a.glm CDR-H3 110 of SEQ ID YYRYESFYGMDY
VH NO.:527
EVQLVQSGAEVKKPGSSVKVSCKASGYTFD
J439M1S3R DYEIHWVRQAPGQGLEWIGVNDPESGGTFY
5#10 528 NOQKFDGRATLTADKSTSTAYMELSSLRSED
TAVYYCTRYDKWDSFYGMDYWGQGTTVTVS
VH S
gii%MlSBR Residues 31-
CDR-H1 35 of SEQ ID DYEIH
VH NO.:528
J439M1S3R
Residues 50-
5#10 CDR-H2 66 of SEQ ID VNDPESGGTFYNQKFDG
vH NO.:528
giingS3R Residues 99-
CDR-H3 110 of SEQ ID YDKWDSFYGMDY
VH NO. :528
EVQLVQSGAEVKKPGSSVKVSCKASGYTFT
J439M1S3 DYEIHWVRQAPGQGLEWMGVNDPESGGTFY
RO#11 529 NOQKFDGRVTLTADESTSTAYMELSSLRSED
VH TAVYYCTRYSKWDSFDGMDYWGQGTTVTVS
S
J439M1S3 Residues 31-
R5#11 CDR-H1 35 of SEQ ID DYEIH
VH NO. :529
J439M1S3 Residues 50-
R5#11 CDR-H2 66 of SEQ ID VNDPESGGTFYNQKFDG
VH NO. :529
J439M1S3 Residues 99-
R5#11 CDR-H3 110 of SEQ ID YSKWDSFDGMDY
VH NO. :529
EVQLVQSGAEVKKPGSSVKVSCKASGYTFT
J439M1S2 DYEIHWVRQAPGQGLEWIGVNDPDSGGTLY
(H)3 #A6 530 NOQKFDGRVTLTADESTSTAYMELSSLRSED
VH TAVYYCTRYDKWYSFEGMDIWGQGTTVTVS

S
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Protein region

SEQ ID NO

Sequence

123456789012345678901234567890

439M1S2 ( Residues 31-
H)3 #A6 CDR-H1 35 of SEQ ID DYEIH
VH NO. :530
439M1S2 ( Residues 50-
H)3 #A6 CDR-H2 66 of SEQ ID VNDPDSGGTLYNQKFDG
VH NO. :530
439M1S2 ( Residues 99-
H)3 #A6 CDR-H3 110 of SEQ ID YDKWYSFEGMDI
VH NO. :530
EVQLVQSGAEVKKPGSSVKVSCKASGYTFET
J439M1S2 ( DYEIHWVRQAPGQGLEWIGVNDPESGGTFY
H)3 #All 531 NOQKFDGRVTLSADESTSTAYMELSSLRSED
VH TAVYYCTRYDKYWSFEGMDYWGQGTTVTIVS
S
J439M1S2 ( Residues 31-
H)3 #All CDR-H1 35 of SEQ ID DYEIH
VH NO.:531
J439M1S2 ( Residues 50-
H)3 #All CDR-H2 66 of SEQ ID VNDPESGGTFYNQKFDG
VH NO. :531
J439M1S2 ( Residues 99-
H)3 #All CDR-H3 110 of SEQ ID YDKYWSFEGMDY
VH NO.:531
EVQLVQSGAEVKKPGSSVKVSCKASGYTFES
J439M1S2 DYEIHWVRQAPGQGLEWMGVNDPESGGTFY
(H)3 #A16 532 NOQKFDGRVTLTADESTSTAYMELSSLRSED
VH gAVYYCTRYDKWYSFEGMDIWGQGTTVTVS
J439M1S2 Residues 31-
(H)3 #Al6 CDR-H1 35 of SEQ ID DYEIH
VH NO. :532
J439M1S2 Residues 50-
(H)3 #Al6 CDR-H2 66 of SEQ ID VNDPESGGTFYNQOKFDG
VH NO.:532
J439M1S2 Residues 99-
(H)3 #Ale6 CDR-H3 110 of SEQ ID DKWYSFEGMDI
VH NO. :532
EVQLVQSGAEVKKPGSSVKVSCKASGYTFES
J439M1S2 DYEIHWVRQAPGQGLEWMGVNDPESGGTFEY
(H)3 #B13 533 NQKFDGRVTLTADESTSTAYMELSSLRSED
VH TAVYYCTRYDKYWSFEGMDYWGQGTTVTVS
S
J439M1S2 Residues 31-
(H)3 #B13 CDR-H1 35 of SEQ ID DYEIH
VH NO. :533
J439M1S2 Residues 50-
(H)3 #B13 CDR-H2 66 of SEQ ID VNDPESGGTFYNOKFDG
VH NO. :533
J439M1S2 Residues 99-
(H)3 #B13 CDR-H3 110 of SEQ ID DRYWSFEGMDY
VH NO. :533
EVQLVQSGAEVKKPGSSVKVSCKASGYTFT
J439M1S2 DYEIHWVRQAPGQGLEWMGVNDPESGGTFY
(H)3 #B20 534 NQKFDGRVTLTADESTSTAYMELSSLRSED
VH TAVYYCTRYDKWYSFEGMDIWGQGTTVTVS

S
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Protein region

SEQ ID NO

Sequence

123456789012345678901234567890

J439M1S2 Residues 31-

(H)3 #B20 CDR-H1 35 of SEQ ID DYEIH
VH NO.:534

J439M1S2 Residues 50-

(H)3 #B20 CDR-H2 66 of SEQ ID VNDPESGGTFYNQKFDG
VH NO. :534

J439M1S2 Residues 99-

(H)3 #B20 | CDR-H3 | 110 of SgQ 1p | DKWYSFEGMDI
VH NO.:534
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Table 12. Individual clones Anti- IL-17 VL sequences

Protein SEQ ID NO
. Sequence
region
123456789012345678901234567890
J439M1S3R DIQMTQSPSSLSASVGDRVTITCSASSGSI
5#10 535 SYIDWFQQKPGKAPKRLIYATFELASGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCHQ
VL LGSYPDTFGQGTKLEIK
J439M1S3R Residues 24-
5#10 | CDR-L1 34 of SEQ ID SASSGSISYID
VL NO. :535
J439M1S3R Residues 50-
5#10 | CDR-L2 56 of SEQ ID ATFELAS
VL NO. :535
J439M1S3R Residues 89
5#10 | CDR-L3 -97 of SEQ HOLGSYPDT
VL ID NO.:535
J439M1S3R DIQOMTQSPSSLSASVGDRVTITCRASSGII
5411 536 SYIDWEFQQKPGKAPKRLIYATFDLASGVPS
VI, RFESGSGSGTDYTLTISSLQPEDFATYYCRQ
VGSYPETFGQGTKLEIK
J439M1S3R Residues 24-
5#11 CDR-L1 34 of SEQ ID RASSGIISYID
VL NO.:536
J439M1S3R Residues 50-
5#11 CDR-L2 56 of SEQ ID ATFDLAS
VL NO. :536
J439M1S3R Residues 89
5#11 CDR-L3 -97 of SEQ ROVGSYPET
VL ID NO.:536
DIQMTQSPSSLSASVGDRVTITCSASSGII
#{é27 M283 537 SSIDWEFQQKPGKAPKRLIYATFALQSGVPS
VI RFESGSGSGIDFTLTISSLQPEDFATYYCSQ
MSSYPHTFGQGTKLEIK
J427 M2S3 Residues 24-
#12 CDR-L1 34 of SEQ ID SASSGIISSID
VL NO. :537
J427 M2S3 Residues 50-
#12 CDR-L2 56 of SEQ ID ATFALQS
VL NO. :537
J427 M2S3 Residues 89
#12 CDR-L3 -97 of SEQ SOMSSYPHT
VL ID NO. :537
7427 M2S3 DIQMTQSPSSLSASVGDRVTITCSASSDIS
427 538 SYLNWEFQQKPGKSPKRLIYRTSELQSGVPS
VL RESGSGSGTIDFTLTISSLQPEDFATYYCQQ
WSSYPWTFGQGTKLEIK
J427 M2S3 Residues 24-
#27 CDR-L1 34 of SEQ ID SASSDISSYLN
VL NO.:538
J427 M2S3 Residues 50-
#27 CDR-L2 56 of SEQ ID RTSELQS
VL NO.:538
J427 M2S3 Residues 89
#27 CDR-L3 -97 of SEQ QOWSSYPWT
VL ID NO. :538
T439M1S2 ( DIQMTQSPSSLSASVGDRVTITCSASQGIR
H) 3426 539 SYIDWFQQKPGKSPKRLIYATFDLASGVPS
VL RFESGSGSGTDYTLTISSLQPEDFATYYCRQ
VGNYPGTFGQGTKLEIK
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Protein SEQ ID NO
. Sequence
region
123456789012345678901234567890
J439M1S2 ( Residues 24-
H) 3#A6 CDR-L1 34 of SEQ ID SASQGIRSYID
VL NO.:539
J439M1S2 ( Residues 50-
H) 3#A6 CDR-L2 56 of SEQ ID ATFDLAS
VL NO. :539
J439M1S2 ( Residues 89
H) 3#A6 CDR-L3 -97 of SEQ ROVGNYPGT
VL ID NO. :539
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Table 13. h10F7 affinity matured scFv clones converted to full length IgG

PCT/US2012/061686

Full length

J439M1S2 (H) 3
#B20

a,mut (234, 235) V2
J439M1S2 (H)3 #B20

pHybE-hCk V3
J439M1S3R5#11

ScFv . . IgG
clone name HC plasmid LC plasmid (protein)
name
B DHYDE-NCk V3 J427 | h10F7-M12
J427 M2S3 #12 PHYbE-h10F7VH.la.glm M253 #12
B OHYDE-_NCKk V3 J427 | h10F7-M27
J427 M2S3 #27 PHyYybE-h10F7VH.la.glm M253 #27
pPHybE-hCgl, z, non-— _ hl10F7-M10
J439M1S3R5410 | a,mut (234, 235) V2 52??5122?51?0
J439M1S3R5#10
pHybE-hCgl, z, non— _ hl10F7-M11
J439M1S3R5#11 | a,mut (234, 235) V2 52??512525151
J439M1S3R5#11
J439M1S2 (H) 3 pHybE-NhCgl, z, non- pHYbE-hCk V3 hLOF7-26
426 a,mut (234, 235) V2 J439M1S2 (H) 3426
J439M1S2 (H) 3 #A6
J439M1S2 (H) 3 pHybE-NhCgl, z, non~ PHYbE-hCk V3 hLOF7-ALL
#A11 a,mut (234,235) V2 J439M1S3R5411
J439M1S2 (H)3 #All
J4a39Mis2 (H)3 | PHYPE-hCgl,z,non- pHYbE-hCk V3 h10F7-Al6
4816 a,mut (234,235) V2 J439M1S2 (H) 34A6
J439M1S2 (H)3 #A16
J439M1S2 (H) 3 PHYbE-NhCgl, z, non~ pHybE-hCk V3 h10F7-B13
#B13 a,mut (234,235) V2 J439M1S3R5411
J439M1S2 (H)3 #B13
PHybE-hCgl, z, non- h10F7-B20

Functional characterization of TNF/IL-17 DVD-Ig proteins

IL-17 enzyme-linked immunosorbent assay protocol (ELISA)

The following protocol is used to characterize the binding of IL.-17 antibodies to human

IL-17 by enzyme-linked immunosorbent assay (ELISA). An ELISA plate was coated with 50 pul

per well of goat anti mouse IgG-Fc at 2ug/ml, overnight at 4°C. The plate was washed 3 times
with PBS/Tween. 50ul Mab diluted to 1ug/ml in PBS/ 0.1%BSA was added to appropriate

wells and incubated for 1hour at room temperature (RT). The plate was washed 3 times with

PBS/Tween. 50 pl of serial diluted biotin-human II.-17 was added to appropriate wells and

incubated for 1hour at RT. The plate was washed 3 times with PBS/Tween. 50 ul of
streptavidin-HRP diluted 1:10,000 in PBS/0.1% BSA was added to appropriate wells and
incubated for lhour at RT. The plate was washed 3 times with PBS/Tween. 50 ul of TMB was

added to appropriate wells and the reaction allowed to proceed for 1 minute. The reaction was

stopped with 50 ul /well 2N H,SO, and the absorbance read at 450 nm.
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Table 14. Determination of binding affinity of IL-17 antibodies to human IL-17 by ELISA

Protein name EC50

IL17-h10F7M10 higG1/K mut 0.03 nM
IL17-h10F7M11 higG1/K mut 0.04 nM
IL17-h10F7M-A6 hIgG1/K mut 0.08 nM
IL17-h10F7M-A11 higG1/K mut 0.04 nM
IL17-h10F7M-A16 higG1/K mut 0.07 nM
IL17-h10F7M-B13 higG1/K mut 0.06 nM
IL17-h10F7M-B20 higG1/K mut 0.07 nM

Affinity measurement of Anti TNF/IL-17 DVD-Ig by surface plasmon resonance

The binding of antibodies to purified recombinant I[.-17 proteins was determined by
surface plasmon resonance-based measurements with a Biacore® T200 instrument (GE
Healthcare) using running HBS-EP (10 mM HEPES [pH 7.4], 150 mM NaCl, 3 mM EDTA, and
0.005% surfactant P20) containing 0.1 mg/ml BSA at 25°C. All chemicals were obtained from
Biacore® AB (GE Healthcare) or otherwise from a source as described in the text.
Approximately 5000 RU of goat anti-human IgG (Fcg) fragment specific polyclonal antibody
(Pierce Biotechnology Inc, Rockford, IL) diluted in 10 mM sodium acetate (pH 4.5) was directly
immobilized across a CMS5 research grade biosensor chip using a standard amine coupling kit
according to manufacturer's instructions and procedures at 25 ug/ml. Unreacted moieties on the
biosensor surface were blocked with ethanolamine. Modified carboxymethyl dextran surface in
flowcell 2, 3 and 4 were used as a reaction surface. Modified carboxymethyl dextran with Goat
IgG in flow cell 1 was used as the reference surface. For kinetic analysis, rate equations derived
from the 1: 1 Langmuir binding model were fitted simultaneously to association and
dissociation phases of all six injections (using global fit analysis with local float for Rmax) with
the use of Biacore T200 Evaluation software v.1.0. Purified antibodies were diluted in HEPES-
buffered saline for capture across goat anti-human IgG specific reaction surfaces. Antibodies to
be captured as ligand (1-5 pg/ml) were injected over reaction matrices at a flow rate of 50
ul/minute. Association phase was monitored for 5 minute, while dissociation phase was
monitored for 10 - 60 min to accommodate for slower off-rates. The association and dissociation
rate constants, ka (unit M-I s-1) and kd (unit s-1) were determined under a continuous flow rate
of 50 ul/minute. Rate constants were derived by making kinetic binding measurements at six
different antigen concentrations ranging from 0.78 nM to 100 nM, depending on the species of
IL.-17 tested. The association ka, dissociation rate kd and equilibrium dissociation constant KD

were calculated with the use of the same Biacore T200 Evaluation software v.1.0.
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Table 15
Human IL-17AA Cyno IL-17AA
Antibody Moniker k, ka Kb k, ka Kp
#
IL17-h10F7M10 PR- 4.45E+0 | 6.80E- | 1.53E- | 4.14E+0 | 4.40E- | 1.06E-
hlgG1/K mut 1262986 6 06 12 6 06 12
IL17-h10F7M11 PR- 4.53E+0 | 7.24E- | 1.59E- | 4.50E+0 | 3.88E- | 8.60E-
hlgG1/K mut 1263009 6 06 12 6 06 13
IL17-h10F7M-A6 PR- 2.99E+0 | 4.48E- | 1.50E-
hlgG1/K mut 1267640 6 06 12
IL17-h10F7M-A11 PR- 3.64E+0 | 7.68E- | 2.10E-
hlgG1/K mut 1267637 6 06 12
IL17-h10F7M-A16 PR- 2.99E+0 | 4.52E- | 1.51E-
hIgG1/K mut 1267643 6 06 12
IL17-h10F7M-B13 PR- 2.68E+0 | 6.88E- | 2.56E-
hIgG1/K mut 1267636 6 06 12
IL.17-h10F7M-B20 PR- 2.92E+0 | 6.27E- | 2.14E-
hIgG1/K mut 1267635 6 06 12

Assay for IL-17A and IL-17A/F induced IL-6 secretion in primary human foreskin
fibroblasts HS27

The human HS27 cell line (ATCC Accession # CRL-1634) secretes 1L.-6 in response to
IL-17. The IL-17-induced IL-6 secretion is inhibited by neutralizing anti-Il.-17 antibodies (See,
e.g., J. Immunol., 155: 5483-5486 (1995); Cytokine, 9: 794-800 (1997)).

HS27 cells were maintained in assay medium: DMEM high glucose medium (Gibco
#11965) with 10% fetal bovine serum (Gibco#26140), 4 mM L- glutamine, 1 mM sodium
pyruvate, penicillin G (100 U/500 ml) and streptomycin (100 pg/500 ml). Cells were grown in
T150 flasks until they were about 80-90% confluent the day of the assay. Human IL-17A (R&D
Systems, #317-1IL/CF),or cynomolgous monkey (cyno) IL.-17A (generated at Abbott) was
reconstituted in sterile PBS without Ca®* and Mg** stored frozen, freshly thawed for use and
diluted to 240 pM (4X) or 4 nM(4X) for IL-17A/F in assay medium. Serial dilutions of
antibodies were made in a separate plate (4X concentrations), mixed with equal volume of 240
pPM (4X) of hullL-17 or cynoll.-17A or 4 nM (4X) hull.-17A/F and incubated at 37°C for 1 hour.
HS27 cells (typically about 20,000 cells in 50 pl assay medium) were added to each well of a
96-well flat-bottom tissue culture plate (Costar #3599), followed by addition of 50 pl of the pre-
incubated antibody plus IL.-17 mix. The final concentration of human and cynoll.-17A was 60
pM. The final concentration of human IL-17A/F was 1 nM. Cells were incubated for about 24
hrs at 37°C. The media supernatants were then collected. The level of IL.-17 neutralization was
measured by determination of IL.-6 amounts in supernatant using a commercial Meso Scale
Discovery kit (cat# L411AKB-1) according to manufacturer's instruction. IC50 values were

obtained using logarithm of antibody versus II.-6 amount variable slope fit.
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Assay for IL-17 and TNF-a induced IL.-6 secretion from murine embryonic fibroblast cell
line (NIH3T3)

The murine NIH3T3 cell line (ATCC Accession # CRL-1658) secretes IL-6 in response
to murine, rat, or rabbit IL.-17A and murine TNFa (R&D Systems, Cat#410-MT). The IL.-17

induced IL-6 secretion is inhibited by neutralizing anti-IL.-17 antibodies.

NIH3T3 cells were maintained in assay medium: DMEM (Invitrogen Cat#11965-092)
with 10% fetal bovine serum (Gibco#26140-079), 1% Non Essential Amino Acids, 2 mM L-
glutamine, 1 mM sodium pyruvate, penicillin G (100 U/500 ml), and streptomycin (100 pg/500
ml). Cells were grown in T150 flasks until they were about 80-90% confluent the day of the
assay. RatILL17A (Prospec bio, Cat# CYT-542) was reconstituted in sterile PBS, without Ca2+
and Mg2+, with 0.1% BSA, aliquoted and stored frozen at 100 pg/mL. Rabbit IL17A (Abbott,
A-1239293.0) was aliquoted and stored frozen at 260 pg/ml.. Murine TNF-a was reconstituted
in 0.1% BSA/PBS without Ca®* and Mg”* at a concentration of 10 pg/mL, aliquoted, and stored
frozen. Freshly thawed IL-17 antibodies were diluted to 200 pg/ml (4X) in assay medium.
Serial dilutions of antibodies were made in a separate plate (4X concentrations), mixed with
equal volume of 40 ng/ml (4X) murine or rat IL-17A or 100 ng/mL rabbit IL.-17A, and
incubated at 37°C for 1 hr.

NIH3T3 cells (typically about 400,000 cells in 50 pl assay medium) were added to each
well of a 96-well flat-bottom tissue culture plate (Costar #3599), followed by addition of 50 pl
of the pre-incubated antibody plus IL.-17 mix. Mu TNF-a at 5.5 ng/mL (10x) was added in 11pl
of media to each well. The final concentration of IL-17A was 10 ng/ml for murine and rat and
25 ng/mL for rabbit. The final concentration for mu TNFo was 0.55ng/mL. Cells were
incubated for about 24 hrs at 37°C. The media supernatants were then collected. The level of
IL-17 neutralization was measured by determination of II.-6 amounts in supernatant using a
commercial Meso Scale Discovery kit (cat# K112AKA-4) according to manufacturer's

instruction. IC50 values were obtained using logarithm of antibody versus IL.-6 amount variable

slope fit.

Table 16
Antibody Human | Cyno | Mous [ Rat Fabbl

60pM | 60pM | e3nM | .3nM 750M

11.17-h10F7M11 higG1/K mut 40 16 8 83 73
11.17-h10F7M10 higG1/K mut 30 12 8 99 81
1L.17-h10F7M-A6 hlgG1/K mut 80 29 130 75 121
1L.17-h10F7M-A11 hIgG1/K mut | 40 18 31 128 123
11.17-h10F7M-A16 higG1/K mut | 70 11 23 102 117
1.17-h10F7M-B13 hlgG1l/K mut | 60 9 60 73 113
1L.17-h10F7M-B20 hlgG1/K mut | 70 27 39 93 124
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Example 3: Generation of novel of fully novel anti-TNF/IL-17 DVD-Ig molecules

1.1: Construction of TNF/IL-17 DVD-Ig DNA constructs

Anti-TNF antibody variable domains were combined with multiple IL.-17 antibody
variable domains by overlapping PCR amplification with intervening linker DNA sequences.
The amplified PCR products are subcloned into expression vectors suitable for transient
expression in HEK293 cells and the open reading frame regions are confirmed by sequencing
before DVD-Ig expression.

Expression and production of TNF/IL.17 DVD-Ig binding proteins

After DNA confirmation by sequencing, all DVD-Ig DNA constructs were expanded in
E. coli and DNA is purified using Qiagen Hispeed Maxi Prep (CAT#12662, QIAGEN). DVD-
Ig DNA was transfected into log phase 293E cells(0.5 x10%ml , viability >95%) by mixing PEI
and DNA @ 2:1 ratio with 0.2 pg/ml heavy chain DNA and 0.3 pg/ml light chain DNA.
DNA:PEI complex was formed at room temperature in TC hood for fifteen minutes before
adding to 293E cells. Twenty four later, 0.5% TN1 was added to 293E cells. At day five,
supernatant was collected for human IgGl1 titer measurement. Cell supernatant was harvested at
day seven and filtered through 0.2 pM PES filter. Supernatant was purified by using Protein A
Sepharose Affinity Chromatography according to manufacturer's instruction. Purified DVD-Igs
were eluted off the column by 0.1 M glycine (pH 2.99) and dialyzed into 15 mM histidine buffer
(pH 6.0) immediately. The binding proteins were quantitated by A280 and analyzed by mass
spectrometry and SEC.

Sequences of TNF/IL-17 DVD-Ig constructs

Amino acid sequence of heavy chain and light chain of DVD-Ig proteins capable of
binding human TNF and hIL.-17 were determined. The amino acid sequences of variable heavy
chains, variable light chains, and constant regions of TNF/IL-17 DVD-Ig binding proteins are
shown in the table below (Table 17). Both wildtype human IgG1 and mutant IgG1 with leu to
ala mutations at lower hinge region positions 234, 235 (EU numbering system) have been tested

and shown to be comparably active in binding to TNF and IL-17.
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Table 17. Sequences of variable and constant regions of TNF/IL-17 DVD-Ig binding

proteins.

Protein region

Sequence Identifier

12345678901234567890

DVD HEAVY
VARIABLE
hMAK195-21-GS10-
M11 DVD

SEQ ID NO.:540

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVTWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
QOSGAEVKKPGSSVKVSCKASGY
TETDYEIHWVRQAPGQGLEWMG
VNDPESGGTFYNQKEDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYSKWDSEDGMDYWGQGT
TVIVSS

hMAK195-21Vh

SEQ ID NO.:541

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVIWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSS

LINKER

SEQ ID NO.:542

GGGGSGGGGS

H10F7-M11Vh

SEQ ID NO.:543

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGOQG
LEWMGVNDPESGGTEFYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVIVSS

CH CG1234,235
MUT Z NONA

SEQ ID NO.:544

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
hMAK195-21-GS10-
M11 DVD

SEQ ID NO.:545

DIQMTQSPSSLSASVGDRVTIT
CRASQLVSSAVAWYQQKPGKAP
KLLIYWASARHTGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
QOHYKTPFTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCRASSGIISYIDWEQ
OKPGKAPKRLIYATEDLASGVP
SRESGSGSGTIDYTLTISSLQPE
DFATYYCRQVGSYPETFGQGTK
LEIKR

hMAK195-21VL

SEQ ID NO.:546

DIOMTQSPSSLSASVGDRVTIT
CRASQLVSSAVAWYQQKPGKAP
KLLIYWASARHTGVPSRFESGSG
SGTIDFTLTISSLQPEDFATYYC
QQHYKTPFTFGQGTKLEIKR

LINKER

SEQ ID NO.:547

GGSGGGGSG

HI10F7-M11VL

SEQ ID NO.:548

DIQMTQSPSSLSASVGDRVTIT
CRASSGIISYIDWFQQKPGKAP
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Protein region

Sequence Identifier

12345678901234567890

KRLIYATFDLASGVPSRFSGSG
SGTIDYTLTISSLQPEDFATYYC
RQVGSYPETFGQGTKLEIKR

CL

SEQ ID NO.:549

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSENRGEC

DVD HEAVY
VARIABLE
hMAK195-24-GS10-
M11 DVD

SEQ ID NO.:550

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
QSGAEVKKPGSSVKVSCKASGY
TETDYEIHWVRQAPGQGLEWMG
VNDPESGGTEFYNQKFDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYSKWDSEDGMDYWGQGT
TVIVSS

hMAK195-24Vh

SEQ ID NO.:551

EVOQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLQMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSS

LINKER

SEQ ID NO.:552

GGGGSGGGGS

H10F7-M11Vh

SEQ ID NO.:553

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTFYNQKFEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVTVSS

CHCGI 234,235
MUT Z NONA

SEQ ID NO.:554

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGOQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
hMAK195-24-GS10-
M11 DVD

SEQ ID NO.:555

DIQOMTQSPSSLSASVGDRVTIT
CKASQLVSSAVAWYQQKPGKAP
KLLIYWASTLHTGVPSRFESGSG
SGTIDFTLTISSLQPEDFATYYC
QQHYRTPFTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV

GDRVTITCRASSGIISYIDWEQ

OKPGKAPKRLIYATEFDLASGVP
SRESGSGSGTDYTLTISSLQPE
DFATYYCRQVGSYPETFGQGTK
LEIKR

hMAK195-24VL

SEQ ID NO.:556

DIQMTQSPSSLSASVGDRVTIT
CKASQLVSSAVAWYQQKPGKAP
KLLIYWASTLHTGVPSRESGSG
SGIDFTLTISSLQPEDFATYYC
QOHYRTPFTFGQGTKLEIKR

145




WO 2013/063110 PCT/US2012/061686
Protein region Sequence Identifier 12345678901234567890
LINKER SEQ ID NO.:557 GGSGGGGSG

H10F7-M11VL

SEQ ID NO.:558

DIQMTQSPSSLSASVGDRVTIT
CRASSGIISYIDWFQQKPGKAP
KRLIYATFDLASGVPSRESGSG
SGIDYTLTISSLQPEDFATYYC
ROQVGSYPETFGQGTKLEIKR

CL

SEQ ID NO.:559

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSEFNRGEC

DVD HEAVY
VARIABLE
hMAK195-21-GS10-
M10 DVD

SEQ ID NO.:560

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVTWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
QSGAEVKKPGSSVKVSCKASGY
TEDDYETHWVRQAPGQGLEWIG
VNDPESGGTFYNQKEFDGRATLT
ADKSTSTAYMELSSLRSEDTAV
YYCTRYDKWDSEYGMDYWGQGT
TVIVSS

hMAK195-21Vh

SEQ ID NO.:561

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVTWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVTIVSS

LINKER

SEQ ID NO.:562

GGGGSGGGGS

H10F7-M10Vh

SEQ ID NO.:563

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFDDYEIHWVRQAPGQG
LEWIGVNDPESGGTEFYNQKFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDKWDSFYGMDY
WGQGTTVTIVSS

CHCGI, 234, 235
MUT Z NONA

SEQ ID NO.:564

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVEFLEFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
hMAK195-21-GS10-
M10 DVD

SEQ ID NO.:565

DIQMTQSPSSLSASVGDRVTIT
CRASQLVSSAVAWYQQKPGKAP
KLLIYWASARHTGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
QOHYKTPFTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCSASSGSISYIDWEQ
OKPGKAPKRLIYATFELASGVP
SRESGSGSGTDFTLTISSLQPE
DFATYYCHQLGSYPDTFGQGTK
LEIKR

hMAKI195-21VL

SEQ ID NO.:566

DIOMTQSPSSLSASVGDRVTIT
CRASQLVSSAVAWYQQKPGKAP
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Protein region

Sequence Identifier

12345678901234567890

KLLIYWASARHTGVPSRFSGSG
SGTIDFTLTISSLQPEDFATYYC
QOQHYKTPFTFGQOGTKLEIKR

LINKER

SEQ ID NO.:567

GGSGGGGSG

H10F7-M10VL

SEQ ID NO.:568

DIOMTQSPSSLSASVGDRVTIT
CSASSGSISYIDWEFQQKPGKAP
KRLIYATFELASGVPSRFSGSG
SGTIDFTLTISSLQPEDFATYYC
HOLGSYPDTFGQGTKLEIKR

CL

SEQ ID NO.:569

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THQGLSSPVIKSEFNRGEC

DVD HEAVY
VARIABLE
hMAK195-24-GS10-
M10 DVD

SEQ ID NO.:570

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
OSGAEVKKPGSSVKVSCKASGY
TEDDYEIHWVRQAPGQGLEWIG
VNDPESGGTFYNQKEFDGRATLT
ADKSTSTAYMELSSLRSEDTAV
YYCTRYDKWDSEYGMDYWGQGT
TVIVSS

hMAK195-24Vh

SEQ ID NO.:571

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLQOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVTIVSS

LINKER

SEQ ID NO.:572

GGGGSGGGGS

H10F7-M10Vh

SEQ ID NO.:573

EVOQLVQSGAEVKKPGSSVKVSC
KASGYTFDDYEIHWVRQAPGQG
LEWIGVNDPESGGTEFYNQKFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDKWDSEFYGMDY
WGQGTTVTIVSS

CH, CG1234, 235
MUT Z NONA

SEQ ID NO.:574

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK
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Protein region

Sequence Identifier

12345678901234567890

DVD LIGHT VARIABLE
hMAK195-24-GS10-
M10 DVD

SEQ ID NO.:575

DIQMTQSPSSLSASVGDRVTIT
CKASQLVSSAVAWYQQKPGKAP
KLLIYWASTLHTGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
QOHYRTPFTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCSASSGSISYIDWEQ
OKPGKAPKRLIYATFELASGVP
SRESGSGSGTDFTLTISSLQPE
DFATYYCHQLGSYPDTFGQGTK
LEIKR

hMAK195-24VL

SEQ ID NO.:576

DIOMTQSPSSLSASVGDRVTIT
CKASQLVSSAVAWYQQKPGKAP
KLLIYWASTLHTGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
QQHYRTPFTFGQGTKLEIKR

LINKER

SEQ ID NO.:577

GGSGGGGSG

H10F7-M10VL

SEQ ID NO.:578

DIQMTQSPSSLSASVGDRVTIT
CSASSGSISYIDWEFQQKPGKAP
KRLIYATFELASGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
HQLGSYPDTFGQGTKLEIKR

CL

SEQ ID NO.:579

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOQGLSSPVTKSEFNRGEC

DVD HEAVY
VARIABLE
hMAK195-21-GS10-A6
DVD

SEQ ID NO.:580

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVTWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
QOSGAEVKKPGSSVKVSCKASGY
TEFTDYEIHWVRQAPGQGLEWIG
VNDPDSGGTLYNQKEDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKWYSFEGMDIWGQGT
TVIVSS

hMAK195-21Vh

SEQ ID NO.:581

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVIWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSS

LINKER

SEQ ID NO.:582

GGGGSGGGGS

HI10F7-A6 Vh

SEQ ID NO.:583

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWIGVNDPDSGGTLYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDKWYSFEGMDI
WGQGTTVIVSS

CHCGI 234, 235
MUT Z NONA

SEQ ID NO.:584

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
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Protein region

Sequence Identifier

12345678901234567890

ESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
hMAK195-21-GS10-A6
DVD

SEQ ID NO.:585

DIOMTQSPSSLSASVGDRVTIT
CRASQLVSSAVAWYQQKPGKAP
KLLIYWASARHTGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
QOHYKTPFTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCSASQGIRSYIDWEQ
QKPGKSPKRLIYATFDLASGVP
SRESGSGSGTDYTLTISSLQPE
DEFATYYCRQVGNYPGTFGQGTK
LEIKR

hMAK195-21VL

SEQ ID NO.:586

DIQOMTQSPSSLSASVGDRVTIT
CRASQLVSSAVAWYQQKPGKAP
KLLIYWASARHTGVPSRESGSG
SGTIDFTLTISSLQPEDFATYYC
QQHYKTPFTFGQGTKLEIKR

LINKER

SEQ ID NO.:587

GGSGGGGSG

HI10F7-A6 VL

SEQ ID NO.:588

DIOMTQSPSSLSASVGDRVTIT
CSASQGIRSYIDWEFQQKPGKSP
KRLIYATFDLASGVPSRFESGSG
SGTIDYTLTISSLQPEDFATYYC
ROVGNYPGTFGQGTKLEIKR

CL

SEQ ID NO.:589

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSENRGEC

DVD HEAVY
VARIABLE
hMAK195-24-GS10-A6
DVD

SEQ ID NO.:590

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLQOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
QSGAEVKKPGSSVKVSCKASGY
TETDYEIHWVRQAPGQGLEWIG
VNDPDSGGTLYNQKEDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKWYSFEGMDIWGQGT
TVIVSS

hMAK195-24Vh

SEQ ID NO.:591

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVTIVSS

LINKER

SEQ ID NO.:592

GGGGSGGGGS

H10F7-A6Vh

SEQ ID NO.:593

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWIGVNDPDSGGTLYNQKFEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDKWYSFEGMDI
WGQGTTVTVSS

CHCGI1 234, 235
MUT Z NONA

SEQ ID NO.:5%4

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN

149




WO 2013/063110

PCT/US2012/061686

Protein region

Sequence Identifier

12345678901234567890

GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGOQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
hMAK195-24-GS10-A6
DVD

SEQ ID NO.:595

DIQOMTQSPSSLSASVGDRVTIT
CKASQLVSSAVAWYQQKPGKAP
KLLIYWASTLHTGVPSRFSGSG
SGTIDFTLTISSLQPEDFATYYC
QQHYRTPFTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCSASQGIRSYIDWEQ
QKPGKSPKRLIYATFDLASGVP
SRESGSGSGTDYTLTISSLQPE
DFATYYCRQVGNYPGTFGQGTK
LEIKR

hMAK195-24VL

SEQ ID NO.:596

DIQMTQSPSSLSASVGDRVTIT
CKASQLVSSAVAWYQQKPGKAP
KLLIYWASTLHTGVPSRESGSG
SGIDFTLTISSLQPEDFATYYC
QOHYRTPFTFGQGTKLEIKR

LINKER

SEQ ID NO.:597

GGSGGGGSG

H10F7-A6 VL

SEQ ID NO.:598

DIOMTQSPSSLSASVGDRVTIT
CSASQGIRSYIDWFQQKPGKSP
KRLIYATFDLASGVPSRFESGSG
SGTIDYTLTISSLQPEDFATYYC
ROQVGNYPGTFGQGTKLETIKR

CL

SEQ ID NO.:599

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNEFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSENRGEC

DVD HEAVY
VARIABLE
hMAK195-21-GS10-
Al16 DVD

SEQ ID NO.:600

EVOQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVIWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
QSGAEVKKPGSSVKVSCKASGY
TESDYEIHWVRQAPGQGLEWMG
VNDPESGGTEFYNQKFDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKWYSFEGMDIWGQGT
TVIVSS

hMAK195-21Vh

SEQ ID NO.:601

EVOQLVESGGGLVQPGGSLRLSC
AASGFTESNYGVIWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLQMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSS

LINKER

SEQ ID NO.:602

GGGGSGGGGS

H10F7-A16Vh

SEQ ID NO.:603

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFSDYEIHWVRQAPGQG
LEWMGVNDPESGGTFYNQKFEFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDKWYSFEGMDI
WGQGTTVTIVSS

CHCGI, 234, 235
MUT Z NONA

SEQ ID NO.:604

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
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TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVFESC
SVMHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
hMAK195-24-GS10-
Al16 DVD

SEQ ID NO.:605

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
OSGAEVKKPGSSVKVSCKASGY
TESDYETIHWVRQAPGQGLEWMG
VNDPESGGTFYNQKEDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKWYSFEGMDIWGQGT
TVIVSS

hMAK195-24Vh

SEQ ID NO.:606

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLQOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVTIVSS

LINKER

SEQ ID NO.:607

GGGGSGGGGS

H10F7-A16Vh

SEQ ID NO.:608

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFSDYEIHWVRQAPGQG
LEWMGVNDPESGGTEFYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDKWYSFEGMDI
WGQGTTIVTVSS

CHCG1, 234,235
MUT

Z NONA

SEQ ID NO.:609

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVFESC
SVMHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
hMAK195-21-GS10-
All1 DVD

SEQ ID NO.:610

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVIWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
OSGAEVKKPGSSVKVSCKASGY
TETDYEIHWVRQAPGQGLEWIG
VNDPESGGTFYNQKEDGRVTLS
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKYWSFEGMDYWGQGT
TVIVSS

hMAK195-21Vh

SEQ ID NO.:611

EVQLVESGGGLVQPGGSLRLSC
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AASGFTEFSNYGVIWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLQMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSS

LINKER

SEQ ID NO.:612

GGGGSGGGGS

H10F7-A11Vh

SEQ ID NO.:613

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWIGVNDPESGGTFYNQKFEFDG
RVILSADESTSTAYMELSSLRS
EDTAVYYCTRYDKYWSFEGMDY
WGQGTTVTIVSS

CH(CG1234, 235
MUT Z NONA

SEQ ID NO.:614

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGOQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
hMAK195-24-GS10-
All1 DVD

SEQ ID NO.:615

EVQLVESGGGLVQPGGSLRLSC
AASGFTFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
QOSGAEVKKPGSSVKVSCKASGY
TETDYEIHWVRQAPGQGLEWIG
VNDPESGGTFYNQKEFDGRVTLS
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKYWSFEGMDYWGQGT
TVIVSS

hMAK195-21Vh

SEQ ID NO.:616

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVTIVSS

LINKER

SEQ ID NO.:617

GGGGSGGGGS

HI10F7-A11Vh

SEQ ID NO.:618

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWIGVNDPESGGTEFYNQKFDG
RVTLSADESTSTAYMELSSLRS
EDTAVYYCTRYDKYWSFEGMDY
WGQGTTVIVSS

CHCGI 234, 235
MUT Z NONA

SEQ ID NO.:619

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGEYPSDIAVEW
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ESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
hMAK195-21-GS10-B13
DVD

SEQ ID NO.:620

EVOQLVESGGGLVQPGGSLRLSC
AASGFTESNYGVIWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
QSGAEVKKPGSSVKVSCKASGY
TESDYETIHWVRQAPGQGLEWMG
VNDPESGGTEYNQKFDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKYWSFEGMDYWGQGT
TVIVSS

hMAK195-21Vh

SEQ ID NO.:621

EVQLVESGGGLVQPGGSLRLSC
AASGFTFSNYGVTWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLQOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVTVSS

LINKER

SEQ ID NO.:622

GGGGSGGGGS

H10F7-B13Vh

SEQ ID NO.:623

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFSDYEIHWVRQAPGQG
LEWMGVNDPESGGTFYNQKFEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDKYWSFEGMDY
WGQGTTVTIVSS

CHCG1,234, 235
MUT Z NONA

SEQ ID NO.:624

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVEFLEFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
hMAK195-24-GS10-B13
DVD

SEQ ID NO.:625

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
QOSGAEVKKPGSSVKVSCKASGY
TESDYEIHWVRQAPGQGLEWMG
VNDPESGGTFYNQKEFDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKYWSFEGMDYWGQGT
TVIVSS

hMAK195-24Vh

SEQ ID NO.:626

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLQOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVTIVSS

LINKER

SEQ ID NO.:627

GGGGSGGGGS

H10F7-B13 Vh

SEQ ID NO.:628

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFSDYEIHWVRQAPGOQG
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LEWMGVNDPESGGTEFYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDKYWSFEGMDY
WGQGTTVTVSS

CHCGI, 234,235
MUT
Z. NONA

SEQ ID NO.:629

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
hMAK195-21-GS10-B20
DVD

SEQ ID NO.:630

EVQLVESGGGLVQPGGSLRLSC
AASGFTFSNYGVTWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
QSGAEVKKPGSSVKVSCKASGY
TETDYEIHWVRQAPGQGLEWMG
VNDPESGGTFYNQKEFDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKWYSFEGMDIWGQGT
TVIVSS

hMAK195-21Vh

SEQ ID NO.:631

EVQLVESGGGLVQPGGSLRLSC
AASGFTFSNYGVTWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVTIVSS

LINKER

SEQ ID NO.:632

GGGGSGGGGS

H10F7-B20Vh

SEQ ID NO.:633

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTEFYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDKWYSFEGMDI
WGQGTTVTIVSS

CHCG1234, 235
MUT Z NONA

SEQ ID NO.:634

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK
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DVD HEAVY
VARIABLE
hMAK195-24-GS10-B20
DVD

SEQ ID NO.:635

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLQOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
QSGAEVKKPGSSVKVSCKASGY
TETDYEIHWVRQAPGQGLEWMG
VNDPESGGTFYNQKEDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKWYSFEGMDIWGQGT
TVIVSS

hMAK195-24Vh

SEQ ID NO.:636

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLQOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSS

LINKER

SEQ ID NO.:637

GGGGSGGGGS

H10F7-B20Vh

SEQ ID NO.:638

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTEFYNQKFEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDKWYSFEGMDI
WGQGTTVTVSS

CHCGI 234,235
MUT Z NONA

SEQ ID NO.:639

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGEFYPSDIAVEW
ESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
H10F7-M10-GS10-
HMAKI195-21 DVD

SEQ ID NO.:640

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFDDYEIHWVRQAPGQG
LEWIGVNDPESGGTEFYNQKFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDKWDSFYGMDY
WGQGTTIVTIVSSGGGGSGGGGSE
VOLVESGGGLVQPGGSLRLSCA
ASGFTFSNYGVIWVRQAPGKGL
EWVSMIWADGSTHYASSVKGRF
TISRDNSKNTLYLOMNSLRAED
TAVYYCAREWQHGPVAYWGQGT
LVTIVSS

H10F7-M10Vh

SEQ ID NO.:641

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFDDYEIHWVRQAPGQG
LEWIGVNDPESGGTEFYNQKFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDKWDSFYGMDY
WGQGTTVTVSS

LINKER

SEQ ID NO.:642

GGGGSGGGGS

HMAK195-21 Vh

SEQ ID NO.:643

EVQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVTIWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
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TLVIVSS

CHCGI, 234, 235
MUT Z NONA

SEQ ID NO.:644

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
h10F7-M10-GS10-
hMAK195-21 DVD

SEQ ID NO.:645

DIOMTQSPSSLSASVGDRVTIT
CSASSGSISYIDWFQQKPGKAP
KRLIYATFELASGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
HOLGSYPDTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCRASQLVSSAVAWYQ
OKPGKAPKLLIYWASARHTGVP
SREFSGSGSGTIDFTLTISSLQOPE
DEFATYYCQOHYKTPFTFGQGTK
LEIKR

H10F7-M10VL

SEQ ID NO.:646

DIOMTQSPSSLSASVGDRVTIT
CSASSGSISYIDWFQQKPGKAP
KRLIYATFELASGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
HQLGSYPDTFGQGTKLEIKR

LINKER

SEQ ID NO.:647

GGSGGGGSG

HMAK195-21VL

SEQ ID NO.:648

DIOMTQSPSSLSASVGDRVTIT
CRASQLVSSAVAWYQQKPGKAP
KLLIYWASARHTGVPSRFSGSG
SGTIDFTLTISSLQPEDFATYYC
QOQHYKTPFTFGQGTKLEIKR

CL

SEQ ID NO.:649

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THQGLSSPVIKSEFNRGEC

DVD HEAVY
VARIABLE
H10F7-M10-GS10-
HMAK195-24 DVD

SEQ ID NO.:650

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFDDYEIHWVRQAPGQG
LEWIGVNDPESGGTFYNQKFEDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDKWDSFYGMDY
WGQGTTIVIVSSGGGGSGGGGSE
VQLVESGGGLVQPGGSLRLSCA
ASGFTFSNYGVEWVRQAPGKGL
EWVSGIWADGSTHYADTVKSRFE
TISRDNSKNTLYLOMNSLRAED
TAVYYCAREWQHGPVAYWGQGT
LVIVSS

H10F7-M10Vh

SEQ ID NO.:651

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFDDYEIHWVRQAPGQG
LEWIGVNDPESGGTFYNQKFEDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDKWDSFYGMDY
WGQGTTVTIVSS

LINKER

SEQ ID NO.:652

GGGGSGGGGS

HMAK195-24 Vh

SEQ ID NO.:653

EVOQLVESGGGLVQPGGSLRLSC
AASGFTESNYGVEWVRQAPGKG
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LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVTIVSS

CH CGl.
MUT
Z. NONA

234,235

SEQ ID NO.:654

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
h10F7-M10-GS10-
hMAK195-24 DVD

SEQ ID NO.:655

DIOMTQSPSSLSASVGDRVTIT
CSASSGSISYIDWFQQKPGKAP
KRLIYATFELASGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
HQLGSYPDTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCKASQLVSSAVAWYQ
OKPGKAPKLLIYWASTLHTGVP
SRESGSGSGTDFTLTISSLQPE
DFATYYCQQHYRTPFTFGQGTK
LEIKR

H10F7-M10VL

SEQ ID NO.:656

DIQMTQSPSSLSASVGDRVTIT
CSASSGSISYIDWEFQQKPGKAP
KRLIYATFELASGVPSRESGSG
SGTIDFTLTISSLQPEDFATYYC
HQLGSYPDTFGQGTKLETIKR

LINKER

SEQ ID NO.:657

GGSGGGGSG

HMAK195-24VL

SEQ ID NO.:658

DIOMTQSPSSLSASVGDRVTIT
CKASQLVSSAVAWYQQKPGKAP
KLLIYWASTLHTGVPSRFESGSG
SGIDFTLTISSLQPEDFATYYC
QQHYRTPFTFGQGTKLEIKR

CL

SEQ ID NO.:659

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSENRGEC

VARIABLE

DVD HEAVY

HMAK199-1-GS10-
H10F7-M11 DVD

SEQ ID NO.:660

EVQLVQSGAEVKKPGASVKVSC
KASGYTFANYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTVIVSSGGGGSGGG
GSEVQLVQSGAEVKKPGSSVKV
SCKASGYTFTDYEIHWVRQAPG
QGLEWMGVNDPESGGTFYNQKFE
DGRVTLTADESTSTAYMELSSL
RSEDTAVYYCTRYSKWDSEDGM
DYWGQGTTVTVSS

HMAK199-1Vh

SEQ ID NO.:661

EVQLVQSGAEVKKPGASVKVSC
KASGYTFANYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTVTIVSS
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LINKER SEQ ID NO.:662 GGGGSGGGGS

H10F7-M11 Vh

SEQ ID NO.:663

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTFYNQKFEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVTIVSS

CH CG1234, 235
MUT Z NONA

SEQ ID NO.:664

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLEFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVFESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
HMAK199-1-GS10-
H10F7-M11DVD

SEQ ID NO.:665

DIQMTQSPSSLSASVGDRVTIT
CRASQDISQYLNWYQQKPGKAP
KLLIYYTSRLQSGVPSRESGSG
SGTDFTLTISSLQPEDFATYFC
QQGNTWPPTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCRASSGIISYIDWEQ
QKPGKAPKRLIYATFDLASGVP
SRESGSGSGTDYTLTISSLQPE
DFATYYCRQVGSYPETFGQGTK
LEIKR

HMAK199-1 VL

SEQ ID NO.:666

DIOQMTQSPSSLSASVGDRVTIT
CRASQDISQYLNWYQQKPGKAP
KLLIYYTSRLQSGVPSRFSGSG
SGIDFTLTISSLQPEDFATYFEC
QOGNTWPPTFGQGTKLEIKR

LINKER

SEQ ID NO.:667

GGSGGGGSG

H10F7-M11VL

SEQ ID NO.:668

DIQMTQSPSSLSASVGDRVTIT
CRASSGIISYIDWEFQQKPGKAP
KRLIYATFDLASGVPSRESGSG
SGTDYTLTISSLQPEDFATYYC
ROQVGSYPETFGQGTKLEIKR

CL

SEQ ID NO.:669

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNEFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSEFNRGEC

DVD HEAVY
VARIABLE
HMAK199-1-GS10-
H10F7-M10 DVD

SEQ ID NO.:670

EVQLVQSGAEVKKPGASVKVSC
KASGYTFANYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTIVTVSSGGGGSGGG
GSEVQLVQSGAEVKKPGSSVKV
SCKASGYTFDDYEIHWVRQAPG
QGLEWIGVNDPESGGTFYNQKFEF
DGRATLTADKSTSTAYMELSSL
RSEDTAVYYCTRYDKWDSEYGM
DYWGQGTTVTIVSS

HMAK199-1Vh

SEQ ID NO.:671

EVQLVQSGAEVKKPGASVKVSC
KASGYTFANYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKEFQG
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RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTVTVSS

LINKER

SEQ ID NO.:672

GGGGSGGGGS

H10F7-M10 Vh

SEQ ID NO.:673

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFDDYEIHWVRQAPGQG
LEWIGVNDPESGGTEFYNQKFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDKWDSEFYGMDY
WGQGTTIVIVSS

CH CG1234, 235
MUT Z NONA

SEQ ID NO.:674

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
HMAK199-1-GS10-
H10F7-M10DVD

SEQ ID NO.:675

DIQMTQSPSSLSASVGDRVTIT
CRASQDISQYLNWYQQKPGKAP
KLLIYYTSRLQSGVPSRFSGSG
SGIDFTLTISSLQPEDFATYFC
QOGNTWPPTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCSASSGSISYIDWEQ
OKPGKAPKRLIYATFELASGVP
SRESGSGSGTIDFTLTISSLQOPE
DFATYYCHQLGSYPDTFGQGTK
LEIKR

HMAK199-1 VL

SEQ ID NO.:676

DIOMTQSPSSLSASVGDRVTIT
CRASQDISQYLNWYQQKPGKAP
KLLIYYTSRLQSGVPSRFESGSG
SGIDFTLTISSLQPEDFATYFC
QOGNTWPPTFGQGTKLEIKR

LINKER

SEQ ID NO.:677

GGSGGGGSG

H10F7-M10VL

SEQ ID NO.:678

DIQMTQSPSSLSASVGDRVTIT
CSASSGSISYIDWFQQKPGKAP
KRLIYATFELASGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
HOLGSYPDTFGQGTKLEIKR

CL

SEQ ID NO.:679

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THQGLSSPVTKSEFNRGEC

DVD HEAVY
VARIABLE
HMAK199-10-GS10-
H10F7-M11 DVD

SEQ ID NO.:680

EVQLVQSGAEVKKPGASVKVSC
KASGYTENNYGIIWVRQAPGQOG
LEWMGWINTYSGKPTYAQKFQG
RVIMITDTSTSTAYMELSSLRS
EDTAVYFCARKLFTTMDVTDNA
MDYWGQGTTVTIVSSGGGGSGGG
GSEVQLVQSGAEVKKPGSSVKV
SCKASGYTFTDYEIHWVRQAPG
QOGLEWMGVNDPESGGTFYNQKF
DGRVTILTADESTSTAYMELSSL
RSEDTAVYYCTRYSKWDSEFDGM
DYWGQGTTVIVSS
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HMAK199-10Vh

SEQ ID NO.:681

EVQLVQSGAEVKKPGASVKVSC
KASGYTEFNNYGIIWVRQAPGQG
LEWMGWINTYSGKPTYAQKFQG
RVIMTTDTSTSTAYMELSSLRS
EDTAVYFCARKLFTTMDVTDNA
MDYWGQGTTVTVSS

LINKER

SEQ ID NO.:682

GGGGSGGGGS

H10F7-M11 Vh

SEQ ID NO.:683

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTEYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVTVSS

CHCGI, 234, 235
MUT Z NONA

SEQ ID NO.:684

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGEFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
HMAK199-10-GS10-
H10F7-M11DVD

SEQ ID NO.:685

DIOMTQSPSSLSASVGDRVTIT
CRASQDISNFLNWYQQKPGKAP
KLLIYYTSRLOSGVPSRFESGSG
SGTIDYTLTISSLQPEDFATYFC
QOGNTQPPTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASVY
GDRVTITCRASSGIISYIDWEQ
OKPGKAPKRLIYATEFDLASGVP
SRESGSGSGTDYTLTISSLQPE
DFATYYCRQVGSYPETFGQGTK
LEIKR

HMAK199-10 VL

SEQ ID NO.:686

DIQMTQSPSSLSASVGDRVTIT
CRASQDISNFLNWYQQKPGKAP
KLLIYYTSRLQSGVPSRESGSG
SGTDYTLTISSLQPEDFATYFC
QOGNTOQPPTFGQGTKLETIKR

LINKER

SEQ ID NO.:687

GGSGGGGSG

H10F7-M11VL

SEQ ID NO.:688

DIOMTQSPSSLSASVGDRVTIT
CRASSGIISYIDWFQQKPGKAP
KRLIYATFDLASGVPSRFSGSG
SGTIDYTLTISSLQPEDFATYYC
ROVGSYPETFGQGTKLEIKR

CL

SEQ ID NO.:689

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSENRGEC
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DVD HEAVY
VARIABLE
HMAK199-10-GS10-
H10F7-M10 DVD

SEQ ID NO.:690

EVQLVQSGAEVKKPGASVKVSC
KASGYTEFNNYGIIWVRQAPGQG
LEWMGWINTYSGKPTYAQKFQG
RVIMTTDTSTSTAYMELSSLRS
EDTAVYFCARKLFTTMDVTDNA
MDYWGQGTTVTIVSSGGGGSGGG
GSEVQLVQSGAEVKKPGSSVKV
SCKASGYTFDDYEIHWVRQAPG
QGLEWIGVNDPESGGTFYNQKF
DGRATLTADKSTSTAYMELSSL
RSEDTAVYYCTRYDKWDSFEYGM
DYWGQGTTVTVSS

HMAK199-10Vh

SEQ ID NO.:691

EVQLVQSGAEVKKPGASVKVSC
KASGYTEFNNYGIIWVRQAPGQG
LEWMGWINTYSGKPTYAQKFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYFCARKLFTTMDVTDNA
MDYWGQGTTVTVSS

LINKER

SEQ ID NO.:692

GGGGSGGGGS

H10F7-M10 Vh

SEQ ID NO.:693

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFDDYEIHWVRQAPGQG
LEWIGVNDPESGGTEFYNQKFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDKWDSFYGMDY
WGQGTTVTVSS

CHCGI ,234, 235
MUT
Z NONA

SEQ ID NO.:694

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGEFYPSDIAVEW
ESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
HMAK199-10-GS10-
H10F7-M10DVD

SEQ ID NO.:695

DIQOMTQSPSSLSASVGDRVTIT
CRASQDISNFLNWYQQKPGKAP
KLLIYYTSRLQSGVPSRFSGSG
SGIDYTLTISSLQPEDFATYFC
QQGNTQPPTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCSASSGSISYIDWEQ
QKPGKAPKRLIYATFELASGVP
SRESGSGSGTDFTLTISSLQPE
DFATYYCHQLGSYPDTFGQGTK
LEIKR

HMAK199-10 VL

SEQ ID NO.:696

DIQMTQSPSSLSASVGDRVTIT
CRASQDISNFLNWYQQKPGKAP
KLLIYYTSRLQSGVPSRESGSG
SGTDYTLTISSLQPEDFATYFC
QOGNTQPPTFGQGTKLEIKR

LINKER

SEQ ID NO.:697

GGSGGGGSG

H10F7-M10VL

SEQ ID NO.:698

DIOMTQSPSSLSASVGDRVTIT
CSASSGSISYIDWFQQKPGKAP
KRLIYATFELASGVPSRFSGSG
SGTIDFTLTISSLQPEDFATYYC
HQLGSYPDTFGQGTKLEIKR

CL

SEQ ID NO.:699

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
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ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOQGLSSPVTKSEFNRGEC

DVD HEAVY
VARIABLE
HMAK199-6-GS10-
H10F7-M11 DVD

SEQ ID NO.:700

EVOQLVQSGAEVKKPGASVKVSC
KASGYTENNYGINWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYFCARKFRNTIVAVTDYA
MDYWGQGTTVIVSSGGGGSGGG
GSEVQLVQSGAEVKKPGSSVKV
SCKASGYTFTDYEIHWVRQAPG
QOGLEWMGVNDPESGGTFYNQKFE
DGRVTLTADESTSTAYMELSSL
RSEDTAVYYCTRYSKWDSEDGM
DYWGQGTTVTIVSS

HMAK199-6Vh

SEQ ID NO.:701

EVOLVQSGAEVKKPGASVKVSC
KASGYTEFNNYGINWVRQAPGQG
LEWMGWINTYTGKPTYAQKEFQG
RVIMTTDTSTSTAYMELSSLRS
EDTAVYFCARKFRNTIVAVTIDYA
MDYWGQGTTVTVSS

LINKER

SEQ ID NO.:702

GGGGSGGGGS

H10F7-M11 Vh

SEQ ID NO.:703

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTFYNQKFEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVTIVSS

CHCG1, 234,235
MUT

Z NONA

SEQ ID NO.:704

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVEFLEFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
HMAK199-6-GS10-
H10F7-M11DVD

SEQ ID NO.:705

DIQMTQSPSSLSASVGDRVTIT
CRASQDIYDVLNWYQQKPGKAP
KLLIYYASRLQSGVPSRESGSG
SGTIDFTLTISSLQPEDFATYYC
QQGITLPPTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV

GDRVTITCRASSGIISYIDWEQ

QKPGKAPKRLIYATFDLASGVP
SRESGSGSGTDYTLTISSLQPE
DFATYYCRQVGSYPETFGQGTK
LEIKR

HMAK199-6 VL

SEQ ID NO.:706

DIQMTQSPSSLSASVGDRVTIT
CRASQDIYDVLNWYQQKPGKAP
KLLIYYASRLQSGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
QQGITLPPTFGQGTKLEIKR

LINKER

SEQ ID NO.:707

GGSGGGGSG

H10F7-M11VL

SEQ ID NO.:708

DIQMTQSPSSLSASVGDRVTIT
CRASSGIISYIDWFQQKPGKAP
KRLIYATFDLASGVPSRESGSG
SGTDYTLTISSLQPEDFATYYC
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RQVGSYPETFGQGTKLEIKR

CL

SEQ ID NO.:709

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOQGLSSPVTKSEFNRGEC

DVD HEAVY
VARIABLE
HMAK199-6-GS10-
H10F7-M10 DVD

SEQ ID NO.:710

EVQLVQSGAEVKKPGASVKVSC
KASGYTEFNNYGINWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYFCARKFRNTVAVIDYA
MDYWGQGTTIVTVSSGGGGSGGG
GSEVQLVQSGAEVKKPGSSVKV
SCKASGYTFDDYEIHWVRQAPG
QGLEWIGVNDPESGGTFYNQKFE
DGRATLTADKSTSTAYMELSSL
RSEDTAVYYCTRYDKWDSEFYGM
DYWGQGTTVIVSS

HMAK199-6Vh

SEQ ID NO.:711

EVQLVQSGAEVKKPGASVKVSC
KASGYTEFNNYGINWVRQAPGQOG
LEWMGWINTYTGKPTYAQKFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYFCARKFRNTVAVIDYA
MDYWGQGTTVTVSS

LINKER

SEQ ID NO.:712

GGGGSGGGGS

H10F7-M10 Vh

SEQ ID NO.:713

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFDDYEIHWVRQAPGQG
LEWIGVNDPESGGTEFYNQKFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDKWDSEYGMDY
WGQGTTVIVSS

CHCGI1,234,235
MUT
7. NONA

SEQ ID NO.:714

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
HMAK199-6-GS10-
H10F7-M10 DVD

SEQ ID NO.:715

DIQMTQSPSSLSASVGDRVTIT
CRASQDIYDVLNWYQQKPGKAP
KLLIYYASRLQSGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
QOGITLPPTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCSASSGSISYIDWEQ
OKPGKAPKRLIYATFELASGVP
SRESGSGSGTDFTLTISSLQPE
DFATYYCHQLGSYPDTFGQGTK
LEIKR

HMAK199-6 VL

SEQ ID NO.:716

DIOMTQSPSSLSASVGDRVTIT
CRASQDIYDVLNWYQQKPGKAP
KLLIYYASRLQSGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
QOGITLPPTFGQGTKLEIKR

LINKER

SEQ ID NO.:717

GGSGGGGSG

H10F7-M10VL

SEQ ID NO.:718

DIQMTQSPSSLSASVGDRVTIT
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CSASSGSISYIDWEFQQKPGKAP
KRLIYATFELASGVPSRFSGSG
SGTIDFTLTISSLQPEDFATYYC
HOLGSYPDTFGQGTKLEIKR

CL

SEQ ID NO.:719

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THQGLSSPVITKSEFNRGEC

DVD HEAVY
VARIABLE
HMAK199-4-GS10-
H10F7-M11 DVD

SEQ ID NO.:720

EVQLVQSGAEVKKPGASVKVSC
KASGYTEFNNYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLENTVAVTDNA
MDYWGQGTTVTIVSSGGGGSGGG
GSEVQLVQSGAEVKKPGSSVKV
SCKASGYTFTDYEIHWVRQAPG
QGLEWMGVNDPESGGTFYNQKF
DGRVTILTADESTSTAYMELSSL
RSEDTAVYYCTRYSKWDSEFDGM
DYWGQGTTVTVSS

HMAK199-4Vh

SEQ ID NO.:721

EVQLVQSGAEVKKPGASVKVSC
KASGYTENNYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTTDTSTSTAYMELSSLRS
EDTAVYYCARKLENTVAVTIDNA
MDYWGQGTTVTVSS

LINKER

SEQ ID NO.:722

GGGGSGGGGS

H10F7-M11Vh

SEQ ID NO.:723

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTEFYNQKFDG
RVTILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSEFDGMDY
WGQGTTVTVSS

CHCGI, 234, 235
MUT Z NONA

SEQ ID NO.:724

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
HMAK199-4-GS10-
H10F7-M11 DVD

SEQ ID NO.:725

DIOMTQSPSSLSASVGDRVTIT
CRASQDIENYLNWYQQKPGKAP
KLLIYYTSRLOSGVPSRFSGSG
SGIDFTLTISSLQPEDFATYFC
QOGNTQPPTFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCRASSGIISYIDWEQ
QKPGKAPKRLIYATFDLASGVP
SRESGSGSGTDYTLTISSLQOPE
DFATYYCRQVGSYPETFGQGTK
LEIKR

HMAK199-4 VL

SEQ ID NO.:726

DIQOMTQSPSSLSASVGDRVTIT
CRASQDIENYLNWYQQKPGKAP
KLLIYYTSRLQSGVPSRESGSG
SGTIDFTLTISSLQPEDFATYFC
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QOGNTOQPPTFGQGTKLEIKR

LINKER

SEQ ID NO.:727

GGSGGGGSG

H10F7-M11VL

SEQ ID NO.:728

DIQMTQSPSSLSASVGDRVTIT
CRASSGIISYIDWFQQKPGKAP
KRLIYATFDLASGVPSRESGSG
SGTIDYTLTISSLQPEDFATYYC
ROQVGSYPETFGQGTKLETIKR

CL

SEQ ID NO.:729

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNEFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOQGLSSPVTKSEFNRGEC

DVD HEAVY
VARIABLE
HMAK195-24-SS-
H10F7-M11 DVD

SEQ ID NO.:730

EVOQLVESGGGLVQPGGSLRLSC
AASGFTEFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLQMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSASTKGPEVQLVQSGA
EVKKPGSSVKVSCKASGYTFETD
YEITHWVRQAPGQGLEWMGVNDP
ESGGTFYNQKFDGRVTLTADES
TSTAYMELSSLRSEDTAVYYCT
RYSKWDSEFDGMDYWGQGTTVTV
SS

HMAK195-24 Vh

SEQ ID NO.:731

EVQLVESGGGLVQPGGSLRLSC
AASGFTFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLQMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVTVSS

LINKER

SEQ ID NO.:732

ASTKGP

H10F7-M11 Vh

SEQ ID NO.:733

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTFYNQKFEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVTIVSS

CH CG1 Z NONA

SEQ ID NO.:734

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
HMAK195-24-SS-
H10F7-M11DVD

SEQ ID NO.:735

DIQOMTQSPSSLSASVGDRVTIT
CKASQLVSSAVAWYQQKPGKAP
KLLIYWASTLHTGVPSRESGSG
SGTIDFTLTISSLQPEDFATYYC
QQHYRTPFTFGQGTKLEIKRTV
AAPDIQMTQSPSSLSASVGDRV
TITCRASSGIISYIDWEFQQOKPG
KAPKRLIYATEFDLASGVPSRES
GSGSGTDYTLTISSLQPEDFAT
YYCRQVGSYPETFGQGTKLEIK
R
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HMAK195-24 VL.

SEQ ID NO.:736

DIQMTQSPSSLSASVGDRVTIT
CKASQLVSSAVAWYQQKPGKAP
KLLIYWASTLHTGVPSRFSGSG
SGIDFTLTISSLQPEDFATYYC
QOHYRTPFTFGQGTKLEIKR

LINKER

SEQ ID NO.:737

TVAAP

H10F7-M11VL

SEQ ID NO.:738

DIQOMTQSPSSLSASVGDRVTIT
CRASSGIISYIDWFQQKPGKAP
KRLIYATFDLASGVPSRESGSG
SGTDYTLTISSLQPEDFATYYC
ROQVGSYPETFGQGTKLEIKR

CL

SEQ ID NO.:739

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNEFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOQGLSSPVTKSEFNRGEC

DVD HEAVY
VARIABLE
HMAK199-4-SS-H10F7-
M11 DVD

SEQ ID NO.:740

EVOQLVQSGAEVKKPGASVKVSC
KASGYTENNYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKEFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLENTVAVTDNA
MDYWGQGTTVIVSSASTKGPEV
QLVQSGAEVKKPGSSVKVSCKA
SGYTFTDYEIHWVRQAPGQGLE
WMGVNDPESGGTFYNQKEF DGRV
TLTADESTSTAYMELSSLRSED
TAVYYCTRYSKWDSEDGMDYWG
QGTTVTVSS

HMAK199-4 Vh

SEQ ID NO.:741

EVQLVQSGAEVKKPGASVKVSC
KASGYTFNNYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTTDTSTSTAYMELSSLRS
EDTAVYYCARKLENTVAVTDNA
MDYWGQGTTVTVSS

LINKER

SEQ ID NO.:742

ASTKGP

H10F7-M11 Vh

SEQ ID NO.:743

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTFYNQKFEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVTIVSS

CH CG1 ZNONA

SEQ ID NO.:744

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLEFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVFESC
SVMHEALHNHYTQKSLSLSPGK
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DVD LIGHT VARIABLE
HMAK199-4-SS-H10F7-
M11DVD

SEQ ID NO.:745

DIQMTQSPSSLSASVGDRVTIT
CRASQDIENYLNWYQQKPGKAP
KLLIYYTSRLQSGVPSRFSGSG
SGIDFTLTISSLQPEDFATYFC
QOGNTQPPTFGQGTKLEIKRTIV
AAPDIQMTQSPSSLSASVGDRV
TITCRASSGIISYIDWEFQQKPG
KAPKRLIYATFDLASGVPSRES
GSGSGTDYTLTISSLQPEDFAT
YYCRQVGSYPETFGQGTKLEIK
R

HMAK199-4 VL

SEQ ID NO.:746

DIOMTQSPSSLSASVGDRVTIT
CRASQDIENYLNWYQQKPGKAP
KLLIYYTSRLOSGVPSRFSGSG
SGIDFTLTISSLQPEDFATYFC
QOGNTQPPTFGQGTKLEIKR

LINKER

SEQ ID NO.:747

GGSGGGGSG

H10F7-M11VL

SEQ ID NO.:748

DIQMTQSPSSLSASVGDRVTIT
CRASSGIISYIDWFQQKPGKAP
KRLIYATFDLASGVPSRFSGSG
SGIDYTLTISSLQPEDFATYYC
RQVGSYPETFGQGTKLEIKR

CL

SEQ ID NO.:749

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOQGLSSPVTKSEFNRGEC

DVD HEAVY
VARIABLE
H10F7-M11-
HMAK199-4.4 DVD

SEQ ID NO.:750

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTFYNQKFEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTIVTVSSASTKGPEVQLV
QOSGAEVKKPGASVKVSCKASGY
TENNYGIIWVRQAPGQGLEWMG
WINTYTGKPTYAQKFQGRVTMT
TDTSTSTAYMELSSLRSEDTAV
YYCARKLENTVAVTDNAMDYWG
QGTTVTIVSS

H10F7-M11 Vh

SEQ ID NO.:751

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTFYNQKFEFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVTIVSS

LINKER

SEQ ID NO.:752

ASTKGP

HMAK199-4 Vh

SEQ ID NO.:753

EVQLVQSGAEVKKPGASVKVSC
KASGYTEFNNYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKEFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLENTVAVTDNA
MDYWGQGTTVTIVSS

CH CG1 Z NONA

SEQ ID NO.:754

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
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ESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD LIGHT VARIABLE
H10F7-M11-
HMAK199-4.4 DVD

SEQ ID NO.:755

DIOMTQSPSSLSASVGDRVTIT
CRASSGIISYIDWEFQQKPGKAP
KRLIYATFDLASGVPSRFSGSG
SGIDYTLTISSLQPEDFATYYC
ROVGSYPETFGQGTKLEIKRTIV
AAPDIQMTQSPSSLSASVGDRV
TITCRASQDIENYLNWYQQKPG
KAPKLLIYYTSRLQSGVPSRES
GSGSGIDFTLTISSLQPEDFAT
YFCQOGNTQPPTFGQGTKLEIK
R

H10F7-M11 VL

SEQ ID NO.:756

DIQOMTQSPSSLSASVGDRVTIT
CRASQDIENYLNWYQQKPGKAP
KLLIYYTSRLQSGVPSRESGSG
SGTIDFTLTISSLQPEDFATYFC
QOGNTOQPPTFGQGTKLETIKR

LINKER

SEQ ID NO.:757

TVAAP

HMAK199-4 VL

SEQ ID NO.:758

DIOMTQSPSSLSASVGDRVTIT
CRASQDIENYLNWYQQKPGKAP
KLLIYYTSRLOSGVPSRFSGSG
SGIDFTLTISSLQPEDFATYFC
QOGNTQPPTFGQGTKLEIKR

CL

SEQ ID NO.:759

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSENRGEC

DVD HEAVY
VARIABLE
H10F7-M11-
HMAK199-4.8 DVD

SEQ ID NO.:760

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTEFYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTIVIVSSGGGGSGGGGSE
VOLVQSGAEVKKPGASVKVSCK
ASGYTEFNNYGIIWVRQAPGQGL
EWMGWINTYTGKPTYAQKEFQGR
VIMITDTSTSTAYMELSSLRSE
DTAVYYCARKLFNTVAVTDNAM
DYWGQGTTVTVSS

H10F7-M11 Vh

SEQ ID NO.:761

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTEFYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVTIVSS

LINKER

SEQ ID NO.:762

GGGGSGGGGS

HMAK199-4 Vh

SEQ ID NO.:763

EVQLVQSGAEVKKPGASVKVSC
KASGYTFNNYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLENTVAVTDNA
MDYWGQGTTVTVSS

CH CG1 Z NONA

SEQ ID NO.:764

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
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GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGOQPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DIQMTQSPSSLSASVGDRVTIT
DVD LIGHT VARIABLE SEQ ID NO.:765 CRASSGIISYIDWFQQOKPGKAP
H10F7-M11- KRLIYATFDLASGVPSRESGSG

SGTIDYTLTISSLQPEDFATYYC
HMAK199-4.8 DVD RQVGSYPETFGQGTKLEIKRGG
SGGGGSGDIQMTQSPSSLSASV
GDRVTITCRASQDIENYLNWYQ
QKPGKAPKLLIYYTSRLQSGVP
SREFSGSGSGIDFTLTISSLQPE
DEFATYFCQQOGNTQPPTFGQGTK
LETKR

H10F7-M11 VL SEQ ID NO.:766 DIOMTQSPSSLSASVGDRVTIT
CRASSGIISYIDWFQQKPGKAP
KRLIYATFDLASGVPSRFSGSG
SGTDYTLTISSLQPEDFATYYC
ROVGSYPETFGQGTKLEIKR

LINKER SEQ ID NO.:767 GGSGGGGSG

H HMAK199-4VL SEQ ID NO.:768 DIQMTQSPSSLSASVGDRVTIT
CRASQDIENYLNWYQQKPGKAP

KLLIYYTSRLQSGVPSRFESGSG
SGIDFTLTISSLQPEDFATYFC
QOGNTOQPPTFGQGTKLEIKR

CL SEQ ID NO.:769 TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEV

THOGLSSPVTKSENRGEC

EVOQLVQSGAEVKKPGASVKVSC
DVD HEAVY SEQ ID NO.:770 KASGYTFANYGIIWVROAPGQG
VARIABLE LEWMGWINTYTGKPTYAQKFQG

RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTVIVSSGGGGSGGG
GSEVQLVQSGAEVKKPGSSVKV
SCKASGYTFTDYEIHWVRQAPG
QGLEWMGVNDPESGGTFYNQKF
DGRVTLTADESTSTAYMELSSL
RSEDTAVYYCTRYSKWDSEDGM
DYWGQGTTVTIVSS

HMAK199-1-h10F7-
M11.8 QL DVD

HMAK199-1 Vh SEQ ID NO.:771 EVOLVQSGAEVKKPGASVKVSC
KASGYTFANYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTVTIVSS

LINKER SEQ ID NO.:772 GGGGSGGGGS

H10F7-M11 Vh SEQ ID NO.:773 EVOLVOSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTFYNQKFEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVIVSS

CH CG1 (234,235 SEQ ID NO.:774 ASTKGPSVFPLAPSSKSTSGGT
MUT, QL. Z AALGCLVKDYFPEPVTVSWNSG
NONA ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGP SVF LEPPKPKD

169



WO 2013/063110

PCT/US2012/061686

Protein region

Sequence Identifier

12345678901234567890

QLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVFESC
SVLHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
HMAK199-1-h10F7-
M11.8 YTE DVD

SEQ ID NO.:775

EVQLVQSGAEVKKPGASVKVSC
KASGYTFANYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTVTIVSSGGGGSGGG
GSEVQLVQSGAEVKKPGSSVKV
SCKASGYTFTDYEIHWVRQAPG
OGLEWMGVNDPESGGTFYNQKEF
DGRVTILTADESTSTAYMELSSL
RSEDTAVYYCTRYSKWDSEFDGM
DYWGQGTTVTVSS

HMAK199-1 Vh

SEQ ID NO.:776

EVQLVQSGAEVKKPGASVKVSC
KASGYTFANYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTTDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTVTVSS

LINKER

SEQ ID NO.:777

GGGGSGGGGS

H10F7-M11 Vh

SEQ ID NO.:778

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTEFYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVTVSS

CH CG1 (234,235
MUT, YTE,Z
NONA

SEQ ID NO.:779

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
TLYITREPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
HMAK199-1-h10F7-
M10.8 QL DVD

SEQ ID NO.:780

EVOQLVQSGAEVKKPGASVKVSC
KASGYTFANYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTVIVSSGGGGSGGG
GSEVQLVQSGAEVKKPGSSVKV
SCKASGYTFDDYEIHWVRQAPG
QOGLEWIGVNDPESGGTFYNQKF
DGRATLTADKSTSTAYMELSSL
RSEDTAVYYCTRYDKWDSEYGM
DYWGQGTTVIVSS

HMAK199-1 Vh

SEQ ID NO.:781

EVQLVQSGAEVKKPGASVKVSC
KASGYTFANYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKEFQG
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RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTVTVSS

LINKER

SEQ ID NO.:782

GGGGSGGGGS

HI10F7-M11 Vh

SEQ ID NO.:783

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFDDYEIHWVRQAPGQG
LEWIGVNDPESGGTEFYNQKFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDKWDSEFYGMDY
WGQGTTIVIVSS

CH CG1 (234,235
MUT, QL, Z
NONA

SEQ ID NO.:784

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVFLFPPKPKD
QLMISRTPEVICVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGOQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVLHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
HMAK199-1-h10F7-
M11.8 HC DVD wt

SEQ ID NO.:785

EVQLVQSGAEVKKPGASVKVSC
KASGYTFANYGIIWVRQAPGOQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTTDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTVIVSSGGGGSGGG
GSEVQLVQSGAEVKKPGSSVKV
SCKASGYTFTDYEIHWVRQAPG
QGLEWMGVNDPESGGTFYNQKF
DGRVTLTADESTSTAYMELSSL
RSEDTAVYYCTRYSKWDSEDGM
DYWGQGTTVTVSS

HMAK199-1 Vh

SEQ ID NO.:786

EVQLVQSGAEVKKPGASVKVSC
KASGYTFANYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKEFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTVTVSS

LINKER

SEQ ID NO.:787

GGGGSGGGGS

H10F7-M11 Vh

SEQ ID NO.:788

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTFYNQKFEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVTVSS

CH CGl1
7Z NONA

SEQ ID NO.:789

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGOPENNYKTTPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
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SVMHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
HMAK199-4-h10F7-
M11.8 HC DVD wt

SEQ ID NO.:790

EVQLVQSGAEVKKPGASVKVSC
KASGYTENNYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLENTVAVTDNA
MDYWGQGTTVTIVSSGGGGSGGG
GSEVQLVQSGAEVKKPGSSVKV
SCKASGYTFTDYEIHWVRQAPG
OGLEWMGVNDPESGGTFYNQKF
DGRVTILTADESTSTAYMELSSL
RSEDTAVYYCTRYSKWDSFDGM
DYWGQGTTVIVSS

HMAK199-1 Vh

SEQ ID NO.:791

EVQLVQSGAEVKKPGASVKVSC
KASGYTEFNNYGIIWVRQAPGQG
LEWMGWINTYTGKPTYAQKFQG
RVIMTTDTSTSTAYMELSSLRS
EDTAVYYCARKLENTVAVTDNA
MDYWGQGTTVTVSS

LINKER

SEQ ID NO.:792

GGGGSGGGGS

H10F7-M11 Vh

SEQ ID NO.:793

EVOQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTEFYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVTIVSS

CH CG1
Z NONA

SEQ ID NO.:794

ASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGEFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
HMAK195-21-h10F7-
M11.8 HC DVD wt

SEQ ID NO.:795

EVOQLVESGGGLVQPGGSLRLSC
AASGFTESNYGVIWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGGGSGGGGSEVQLV
QSGAEVKKPGSSVKVSCKASGY
TETDYEIHWVRQAPGQGLEWMG
VNDPESGGTEFYNQKFDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYSKWDSEDGMDYWGQGT
TVIVSS

HMAK199-1 Vh

SEQ ID NO.:796

EVQLVESGGGLVQPGGSLRLSC
AASGFTESNYGVIWVRQAPGKG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLQMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVTIVSS

LINKER

SEQ ID NO.:797

GGGGSGGGGS

H10F7-M11 Vh

SEQ ID NO.:798

EVQLVQSGAEVKKPGSSVKVSC
KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTFYNQKFEFDG
RVILTADESTSTAYMELSSLRS
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Protein region Sequence Identifier 12345678901234567890
EDTAVYYCTRYSKWDSEDGMDY
WGQGTTVTVSS
CHCG1 SEQ ID NO.:799 ASTKGPSVFPLAPSSKSTSGGT
7 NONA AALGCLVKDYFPEPVTVSWNSG

ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FEFLYSKLTVDKSRWQQGNVFESC
SVMHEALHNHYTQKSLSLSPGK

EVQLVESGGGLVQPGGSLRLSC
DVD HEAVY SEQ ID NO.:800 AASGFTFSNYGVEWVRQAPGKG
VARIABLE LEWVSGIWADGSTHYADTVKSR

FTISRDNSKNTLYLQOMNSLRAE
HMAK195-24-h10F7- DTAVYYCAREWQHGPVAYWGQG
MIL8 HCDVD wt TLVTVS SGGGGSGGGGSEVOLY
QSGAEVKKPGSSVKVSCKASGY
TFTDYEIHWVRQAPGOGLEWMG
VNDPESGGTFYNQKFDGRVILT
ADESTSTAYMELSSLRSEDTAV
YYCTRYSKWDSFDGMDYWGQGT
TVIVSS

HMAK199-1 Vh SEQ ID NO.:801 EVQLVESGGGLVQPGGSLRLSC
AASGEFTFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG

TLVTVSS
LINKER SEQ ID NO.:802 GGGGSGGGGS
H10F7-M11 Vh SEQ ID NO.:803 EVQLVQSGAEVKKPGSSVKVSC

KASGYTFTDYEIHWVRQAPGQG
LEWMGVNDPESGGTEYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY

WGQGTTVTVSS
CH CGl SEQ ID NO.:804 ASTKGPSVFPLAPSSKSTSGGT
7Z NONA AALGCLVKDYFPEPVTVSWNSG

ALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK

DVD-Ig heavy and light chain combinations

Table 18 lists the heavy and ligh chain sequences used for the expression of different

5  TNF/IL-17 DVD-Ig binding proteins.
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DVD-Ig Name Heavy chain construct Light chain construct
hMAK195-21-h10F7-M11.8 DVD- | hMAK195-21-GS10- hMAK195-21-GS10-
Ig h10F7-M11 HC DVD h10F7-M11 LC DVD
hMAK195-24-h10F7-M11.8 DVD- | hMAK195-24-GS10- hMAK195-24-GS10-
Ig h10F7-M11 HC DVD h10F7-M11 LC DVD
hMAK195-21-h10F7-M10.8 DVD- | hMAK195-21-GS10- hMAK195-21-GS10-
Ig h10F7-M10 HC DVD h10F7-M10 LC DVD
hMAK195-24-h10F7-M10.8 DVD- | hMAK195-24-GS10- hMAK195-24-GS10-
Ig h10F7-M10 HC DVD h10F7-M10 LC DVD

hMAK195-21-h10F7-A6.8 DVD-Ig

hMAK195-21-GS10-
h10F7-A6 HC DVD

hMAK195-21-GS10-
h10F7-A6 .C DVD

hMAK195-24-h10F7-A6.8 DVD-Ig

hMAK195-24-GS10-
h10F7-A6 HC DVD

hMAK195-24-GS10-
h10F7-A6 LC DVD

hMAK195-21-h10F7-A16.8 DVD-

hMAK195-21-GS10-

hMAK195-21-GS10-

Ig h10F7-A16 HC DVD h10F7-A6 LC DVD
hMAK195-24-h10F7-A16.8 DVD- | hMAK195-24-GS10- hMAK195-24-GS10-

| Ig h10F7-A16 HC DVD h10F7-A6 LC DVD
hMAK195-21-h10F7-A11.8 DVD- | hMAK195-21-GS10- hMAK195-21-GS10-
Ig h10F7-A11 HC DVD h10F7-M11 LC DVD
hMAK195-24-h10F7-A11.8 DVD- | hMAK195-24-GS10- hMAK195-24-GS10-
Ig h10F7-A11 HC DVD h10F7-M11 LC DVD
hMAK195-21-h10F7-B13.8 DVD- | hMAK195-21-GS10- hMAK195-21-GS10-
Ig h10F7-B13 HC DVD h10F7-M11 LC DVD
hMAK195-24-h10F7-B13.8 DVD- | hMAK195-24-GS10- hMAK195-24-GS10-
Ig h10F7-B13 HC DVD h10F7-M11 LC DVD
hMAK195-21-h10F7-B20.8 DVD- | hMAK195-21-GS10- hMAK195-21-GS10-
Ig h10F7-B20 HC DVD h10F7-M11 LC DVD
hMAK195-24-h10F7-B20.8 DVD- | hMAK195-24-GS10- hMAK195-24-GS10-
Ig h10F7-B20 HC DVD h10F7-M11 LC DVD
h10F7-M10-hMAKk195-21.8 DVD- | h10F7-M10-GS10- h10F7-M10-GS10-
Ig MAKI195-21HC DVD MAKI195-21 LC DVD
h10F7-M10-hMAKk195-24.8 DVD- | h10F7-M10-GS10- h10F7-M10-GS10-
Ig MAKI195-24HC DVD MAKI195-24 LC DVD

hMAK199-1-h10F7-M11.8 DVD-Ig

hMAK199-1-GS10-

hMAK199-1-GS10-h10F7-

h10F7-M11 HC DVD M11LCDVD
hMAK199-1-h10F7-M10.8 DVD-Ig | hMAK199-1-GS10- hMAK199-1-GS10-h10F7-
h10F7-M10 HC DVD M10LC DVD

hMAK199-10-h10F7-M11.8 DVD-

hMAK199-10-GS10-

hMAK199-10-GS10-

| Ig h10F7-M11 HC DVD h10F7-M11 LC DVD
hMAK199-10-h10F7-M10.8 DVD- | hMAK199-10-GS10- hMAK199-10-GS10-
Ig h10F7-M10 HC DVD h10F7-M10 LC DVD
hMAK199-6-h10F7-M11.8 DVD-Ig | hMAK199-8-GS10- hMAK199-6-GS10-h10F7-
h10F7-M11 HC DVD M11LCDVD
hMAK199-6-h10F7-M10.8 DVD-Ig | hMAK199-6-GS10- hMAK199-6-GS10-h10F7-
h10F7-M10 HC DVD M10LC DVD
hMAK199-4-h10F7-M11.8 DVD-Ig | hMAK199-4-GS10- hMAK199-4-GS10-h10F7-
h10F7-M11 HC DVD M11LCDVD
hMAK195-24-h10F7-M11.4 DVD- | hMAK195-24-SS-h10F7- | hMAK195-24-SS-h10F7-
Ig wt MI11 HC DVD wt M11LCDVD
hMAK199-4-h10F7-M11.4 DVD-Ig | hMAK199-4-SS-h10F7- | hMAK199-4-SS-h10F7-
wt M11 HC DVD wt M11LCDVD
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DVD-Ig Name Heavy chain construct Light chain construct
h10F7-M11-hMAk199-4.4 DVD-Ig | h10F7-M11-SS- h10F7-M11-SS-MAK199-
wt MAK199-4HC DVD wt 4HC DVD

h10F7-M11-hMAK199-4.8 DVD-Ig
wt

h10F7-M11-GS10-
MAK199-4HC DVD wt

h10F7-M11-GS10-
MAK199-4HC DVD

hMAK199-1-h10F7-M11.8 QL
DVD-Ig

hMAK199-1-GS10-
h10F7-M11 QL HC
DVD

hMAK199-1-GS10-h10F7-
M11LCDVD

hMAK199-1-h10F7-M11.8 YTE
DVD-Ig

hMAK199-1-GS10-
h10F7-M11 YTE HC
DVD

hMAK199-1-GS10-h10F7-
M11 LCDVD

hMAK199-1-h10F7-M10.8 QL

hMAK199-1-GS10-

hMAK199-1-GS10-h10F7-

DVD-Ig h10F7-M10 QL HC DVD | M10 LC DVD
hMAK199-1-h10F7-M11.8 DVD-Ig | hMAK199-1-GS10- hMAK199-1-GS10-h10F7-
wt h10F7-M10 HCDVD wt | M10LC DVD
hMAK199-4-h10F7-M11.8 DVD-Ig | hMAK199-4-GS10- hMAK199-4-GS10-h10F7-
wt h10F7-M10 HC DVD wt | M10 LC DVD

hMAK195-21-h10F7-M11.8 DVD-
Ig wt

hMAK195-21-GS10-
h10F7-M11 HC DVD wt

hMAK195-21-GS10-
h10F7-M11 LC DVD

hMAK195-24-h10F7-M11.8 DVD-
Ig wt

hMAK195-24-GS10-
h10F7-M11 HC DVD wt

hMAK195-24-GS10-
h10F7-M11 LC DVD

Functional characterization of TNF/IL-17 DVD-Ig proteins

IL.-17 enzyme-linked immunosorbent assay protocol
The following protocol is used to characterize the binding of TNF/IL-17 DVD-Ig

proteins to human TNF and IL-17 by enzyme-linked immunosorbent assay (ELISA). An ELISA

plate was coated with 50 ul per well of goat anti mouse IgG-Fc at 2ug/ml, overnight at 4°C.
The plate was washed 3 times with PBS/Tween. 50ul Mab diluted to 1pg/ml in PBS/ 0.1%BSA

was added to appropriate wells and incubated for 1hour at room temperature (RT). The plate

was washed 3 times with PBS/Tween. 50 pl of serial diluted biotin-human TNF or IL-17 was

added to appropriate wells and incubated for 1hour at RT. The plate was washed 3 times with

PBS/Tween. 50 pl of streptavidin-HRP diluted 1:10,000 in PBS/0.1% BSA was added to

appropriate wells and incubated for 1hour at RT. The plate was washed 3 times with

PBS/Tween. 50 pl of TMB was added to appropriate wells and the reaction allowed to proceed
for 1 minute. The reaction was stopped with 50 ul / well 2N H,SO, and the absorbance read at

450 nm. Results are shown in Table 19.

Table 19. Binding of TNF/IL-17 DVD-Ig proteins to human TNF and IL-17 by ELISA

EC50in hIL17A | ECS0inh TNF
DVD-Ig Name ELISA (pM) ELISA (pM)
hMAK195-21-h10F7-M11.8 DVD-Ig 95 110
hMAK195-24-h10F7-M11.8 DVD-Ig 84 200
hMAK195-21-h10F7-M10.8 DVD-Ig 100 90
hMAK195-24-h10F7-M10.8 DVD-Ig 100 200
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EC50in hIL17A | ECS0in h TNF
DVD-Ig Name ELISA (pM) ELISA (pM)
hMAK195-21-h10F7-A6.8 DVD-Ig 130 13
hMAK195-24-h10F7-A6.8 DVD-Ig 188 12
hMAK195-21-h10F7-A16.8 DVD-Ig 230 34
hMAK195-24-h10F7-A16.8 DVD-Ig 93 66
hMAK195-21-h10F7-A11.8 DVD-Ig 300 300
hMAK195-24-h10F7-A11.8 DVD-Ig 295 295
hMAK195-21-h10F7-B13.8 DVD-Ig 200 373
hMAK195-21-h10F7-B20.8 DVD-Ig 242 300
hMAK199-1-h10F7-M10.8 DVD-Ig 81 220
hMAK199-1-h10F7-M11.8 DVD-Ig 78 220
hMAK199-10-h10F7-M10.8 DVD-Ig 79 220
hMAK199-10-h10F7-M11.8 DVD-Ig 133 205
hMAK199-6-h10F7-M10.8 DVD-Ig 163 168
hMAK199-6-h10F7-M11.8 DVD-Ig 104 139
hMAK199-4-h10F7-M11.8 DVD-Ig 130 30
hMAK195-24-h10F7-M11.4 DVD-Ig wt >500 200
hMAK199-4-h10F7-M11.4 DVD-Ig wt >500 200
h10F7-M11-hMAK199-4.4 DVD-Ig wt 40 >100
h10F7-M11-hMAK199-4.8 DVD-Ig wt 50 >100
hMAK199-1-h10F7-M11.8 QL DVD-Ig 142 119
hMAK199-1-h10F7-M11.8 YTE DVD-Ig 50 100
hMAK199-1-h10F7-M10.8 QL DVD-Ig 63 183
hMAK199-1-h10F7-M11.8 DVD-Ig wt 88 95
hMAK199-4-h10F7-M11.8 DVD-Ig wt 100 61
hMAK195-21-h10F7-M11.8 DVD-Ig wt 110 95
hMAK195-24-h10F7-M11.8 DVD-Ig wt 120 141

Affinity measurement of Anti TNF/IL-17 DVD-Ig by surface plasmon resonance

The binding of antibodies to purified recombinant IL.-17 and TNF proteins were
determined by surface plasmon resonance-based measurements with a Biacore® T200
instrument (GE Healthcare) using running HBS-EP (10 mM HEPES [pH 7.4], 150 mM Na(l, 3
mM EDTA, and 0.005% surfactant P20) containing 0.1 mg/ml BSA at 25°C. All chemicals were
obtained from Biacore® AB (GE Healthcare) or otherwise from a different source as described
in the text. Approximately 5000 RU of goat anti-human IgG (Fcy) fragment specific polyclonal
antibody (Pierce Biotechnology Inc, Rockford, IL) diluted in 10 mM sodium acetate (pH 4.5)
was directly immobilized across a CMS research grade biosensor chip using a standard amine
coupling kit according to manufacturer's instructions and procedures at 25 ug/ml. Unreacted
moieties on the biosensor surface were blocked with ethanolamine. Modified carboxymethyl
dextran surface in flowcell 2, 3 and 4 were used as a reaction surface. Modified carboxymethyl
dextran with goat IgG in flow cell 1 was used as the reference surface. For kinetic analysis, rate
equations derived from the 1: 1 Langmuir binding model were fitted simultaneously to

association and dissociation phases of all six injections (using global fit analysis with local float
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for Rmax) with the use of Biacore T200 Evaluation software v.1.0. Purified antibodies were
diluted in HEPES-buffered saline for capture across goat anti-human IgG specific reaction
surfaces. Antibodies to be captured as ligand (1-5 pg/ml) were injected over reaction matrices at
a flow rate of 50 ul/minute. Association phase was monitored for 5 minutes, while dissociation
phase was monitored for 10 - 60 minutes to accommodate for slower off-rates. The association
and dissociation rate constants, ka (unit M-l s-1) and kd (unit s-1) were determined under a
continuous flow rate of 50 ul/minute. Rate constants were derived by making kinetic binding
measurements at six different antigen concentrations ranging from 0.78 nM to 100 nM,
depending on the species of IL-17 or TNFo. tested. The association ka, dissociation rate kd and
equilibrium dissociation constant KD were calculated with the use of the same Biacore T200
Evaluation software v.1.0.

Table 20. Affinity of TNF/IL-17 DVD-Ig proteins to IL-17 by Biacore

Human IL17AA | Cyno IL17AA

DVD-Ig Name k_Q kd KD k,, kd K])
hMAK195-21-h10F7- | 2.42E+ | 1.05B- | 4.34E- | 2.48E+ | 6.28E- | 2.53E-
M11.8 DVD-Ig 05 05 11 05 06 11
hMAK195-24-h10F7- | 2.51E+ | 1.07B- | 427BE- | 2.59E+ | 6.25E- | 2.41E-
M11.8 DVD-Ig 05 05 11 05 06 11
hMAK199-1-h10F7- 3.29E+ | 1.11E- | 3.37E- | 299E+ | 2.15E- | 7.22E-
M11.8 DVD-Ig 05 05 11 05 06 12
hMAK199-4-h10F7- 3.23E+ | 8.76E- | 2.71E- | 299E+ | 2.57E- | 8.61E-
M11.8 DVD-Ig 05 06 11 05 06 12
hMAK199-1-h10F7- 221E+ | <1.00E- | <4.52E-
M11.8 QL DVD-Ig 05 06 12
hMAK199-1-h10F7- 3.07E+ | 790E- | 2.57E- | 2.67E+ | 1.18E- | 4.44E-
M11.8 DVD-Ig wt 05 06 11 05 06 12
hMAK199-4-h10F7- 3.11E+ | 3.11E+ | 2.59E- | 2.78E+ | 3.15E- | 1.13E-
M11.8 DVD-Ig wt 05 05 11 05 06 11
hMAK195-21-h10F7- | 2.39E+ | 9.26E- | 3.86E- | 2.03E+ | 2.21E- | 1.09E-
M11.8 DVD-Ig wt 05 06 11 05 06 11
hMAK195-24-h10F7- | 2.33E+ | 8.48E- | 3.63E- | 2.14E+ | 429E- | 2.01E-
M11.8 DVD-Ig wt 05 06 11 05 06 11

Table 21. Affinity of TNF/IL-17 DVD-Ig proteins to TNF by Biacore

Human TNFa Rhesus TNFa

DVD-Ig Name ka kd KD ka kd KD
hMAK195-21-h10F7- 6.29E | 5.70E- | 9.06E- | 5.21E+ | 1.32E- | 2.54E-
M11.8 DVD-Ig +06 05 12 06 04 11
hMAK195-24-h10F7- 5.62E | 4.69E- | 8.36E- | 4.78E+ | 3.43E- | 7.16E-
M11.8 DVD-Ig +06 05 12 06 04 11
hMAK199-1-h10F7- 431E | 2.37E- | 5.50E- | 2.21E+ | 2.39E- | 1.08E-
M11.8 DVD-Ig +06 05 12 06 05 11
hMAK199-4-h10F7- 5.61E | 1.73E- | 3.08E- | 291E+ | 2.25E- | 7.72E-
M11.8 DVD-Ig +06 05 12 06 05 12
hMAK199-1-h10F7- 428E | 240E- | 5.61E- | 2.20E+ | 3.03E- | 1.37E-
M11.8 DVD-Ig wt +06 05 12 06 05 11
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Human TNFa Rhesus TNFa
DVD-Ig Name ka kd KD ka kd KD
hMAK199-4-h10F7- 5.80E | 1.77E- | 3.06E- | 3.05E+ | 2.48E- | 8.13E-
M11.8 DVD-Ig wt +06 05 12 06 05 12
hMAK195-21-h10F7- 5.83E | 497E- | 8.52E- | 4.56E+ | 1.41E- | 3.10E-
M11.8 DVD-Ig wt +06 05 12 06 04 11
hMAK195-24-h10F7- 5.62E | 4.86E- | 8.65E- | 6.12E+ | 4.60E- | 7.52E-
M11.8 DVD-Ig wt +06 05 12 06 04 11

TNF neutralization potency of TNF/IL-17 DVD-Ig molecules

L929 bioassay for measuring TNF neutralization potency

Human TNF Lot No. 1277249 (1.85 mg/mL) was prepared at Abbott Bioresearch

Center (Worcester, Massachusetts, US) and received from the Biologics Pharmacy.
Actinomycin D (catalog# A1410) was purchased from Sigma Aldrich and resuspended at a
stock concentration of 10 mg/mL in DMSO.

Assay Media: 10% FBS (Hyclone#SH30070.03), Gibco reagents: RPMI 1640 (#21870),
2 mM L-glutamine (#25030), 50 units/mL penicillin/ 50 pg/mL streptomycin (#15140), 0.1 mM
MEM non-essential amino acids (#11140) and 5.5 X 10°M 2-mercaptoethanol (#21985-023).

1.929 cells were grown to a semi-confluent density and harvested using 0.05% tryspin
(Gibco#25300). The cells were washed with PBS, counted, and resuspended at 1E6 cells/mL in
assay media containing 4 ng/ml actinomycin D. The cells were seeded in a 96-well plate
(Costar#3599) at a volume of 50 uL. and SE4 cells/well. Wells received 50 pL of assay media,
bringing the volume to 100 pL.

A test sample was prepared as follows. The DVD-Ig™ and control IgG were diluted to
a 4x concentration in assay media and serial 1:3 dilutions were performed. TNF was diluted to
400 pg/mL huTNF in assay media. DVD-Ig sample (200 ul.) was added to the TNF (200 pL) in
a 1:2 dilution scheme and allowed to incubate for 0.5 hour at room temperature.

To measure huTNF neutralization potency of DVD-Ig in this assay, the DVD-Ig /TNF
solution was added to the plated cells at 100 pL for a final concentration of DVD-Ig at 375 nM
—0.019 nM DVD-Ig. The final concentration of TNF was 100 pg/mL. The plates were
incubated for 20 hours at 37°C, 5% CO,. To quantitate viability, 100 pl. was removed from the
wells and 10 pl. of WST-1 reagent (Roche cat# 11644807001) was added. Plates were
incubated under assay conditions for 3.5 hours, centrifuged at 500 x g, and 75 pL of supernatant
transferred to an ELISA plate (Costar cat#3369). The plates were read at OD 420-600 nm on a
Spectromax 190 ELISA plate reader. The neutralization potency of selected TNF/IL-17 DVD-
Ig binding proteins is shown in Table 22.

Table 22. In vitro potency for human TNF

Potency IC50

DVD-Ig @)
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hMAK195-21-h10F7-M11.8 DVD-Ig 0.013
hMAK195-24-h10F7-M11.8 DVD-Ig 0.019
hMAK195-21-h10F7-A6.8 DVD-Ig 0.019
hMAK195-24-h10F7-A6.8 DVD-Ig 0.037
ShMAK195-21-h10F7-A16.8 DVD-Ig 0.034
hMAK195-24-h10F7-A16.8 DVD-Ig 0.044
hMAK199-1-h10F7-M10.8 DVD-Ig 0.037
hMAK199-1-h10F7-M11.8 DVD-Ig .031
hMAK199-10-h10F7-M10.8 DVD-Ig 0.031
hMAK199-10-h10F7-M11.8 DVD-Ig 0.031
hMAK199-6-h10F7-M10.8 DVD-Ig 0.009
hMAK199-6-h10F7-M11.8 DVD-Ig 0.009
hMAK199-4-h10F7-M11.8 DVD-Ig .023
hMAK195-24-h10F7-M11.4 DVD-Ig wt 0.021
hMAK199-4-h10F7-M11.4 DVD-Ig wt 0.01
h10F7-M11-hMAK199-4.4 DVD-Ig wt 4.195
h10F7-M11-hMAK199-4.8 DVD-Ig wt > 100 nM
hMAK199-1-h10F7-M11.8 QL. DVD-Ig 0.027
hMAK199-1-h10F7-M11.8 DVD-Ig wt 0.033
hMAK199-4-h10F7-M11.8 DVD-Ig wt 0.014
hMAK195-21-h10F7-M11.8 DVD-Ig wt 0.01
hMAK195-24-h10F7-M11.8 DVD-Ig wt 0.019
h10F7-M10-MAK195-24DVD 2.558

Assay for human and cyno IL-17 induced IL-6 secretion in primary human foreskin
fibroblasts HS27
The human HS27 cell line (ATCC Accession # CRL-1634) secretes 1L.-6 in response to

IL-17. The IL-17-induced IL-6 secretion is inhibited by neutralizing anti-I[.-17 antibodies (See,
e.g., J. Immunol., 155: 5483-5486 (1995); Cytokine, 9: 794-800 (1997)).

HS27 cells were maintained in assay medium: DMEM high glucose medium (Gibco
#11965) with 10% fetal bovine serum (Gibco#26140), 4 mM L- glutamine, 1 mM sodium
pyruvate, penicillin G (100 U/500 ml) and streptomycin (100 ng/500 ml). Cells were grown in
T150 flasks until they were about 80-90% confluent the day of the assay. Human IL-17A (R&D
Systems, #317-1IL/CF),or cynomolgous monkey (cyno) IL.-17A (generated at Abbott) was
reconstituted in sterile PBS without Ca** and Mg** stored frozen, freshly thawed for use and
diluted to 240 pM (4X) or 4 nM(4X) for IL.-17A/F in assay medium. Serial dilutions of
antibodies were made in a separate plate (4X concentrations), mixed with equal volume of 240
pPM (4X) of hullL-17 or cynoll.-17A or 4 nM (4X) hullL.-17A/F and incubated at 37°C for 1 hour.
HS27 cells (typically about 20,000 cells in 50 pl assay medium) were added to each well of a
96-well flat-bottom tissue culture plate (Costar #3599), followed by addition of 50 pl of the pre-

incubated antibody plus IL.-17 mix. The final concentration of human and cynoll.-17A was 60
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pM. The final concentration of human IL-17A/F was 1 nM. Cells were incubated for about 24
hours at 37°C. The media supernatants were then collected. The level of I1.-17 neutralization
was measured by determination of IL.-6 amounts in supernatant using a commercial Meso Scale
Discovery kit (cat# L411AKB-1) according to manufacturer's instruction. IC50 values were
obtained using logarithm of antibody versus IL-6 amount variable slope fit.

Assay for IL-17 induced IL.-6 secretion from murine embryonic fibroblast cell line

(NIH3T3)
The murine NIH3T3 cell line (ATCC Accession # CRL-1658) secretes IL-6 in response

to mouse, rat, or rabbit I[I.-17A when added in the presence of a low level of TNFo (R&D
Systems, Cat#410-MT). The IL.-17 induced IL-6 secretion is inhibited by neutralizing anti-IL-
17 DVD-Ig.

NIH3T3 cells were maintained in assay medium: DMEM (Invitrogen Cat#11965-092)
with 10% fetal bovine serum (Gibco#26140-079), 1% Non Essential Amino Acids, 2 mM L-
glutamine, 1 mM sodium pyruvate, penicillin G (100 U/500 ml), and streptomycin (100 pg/500
ml). Cells were grown in T150 flasks until they were about 80-90% confluent the day of the
assay. RatIL17A (Prospec bio, Cat# CYT-542) was reconstituted in sterile PBS, without Ca2+
and Mg2+, with 0.1% BSA, aliquoted and stored frozen at 100 pg/ml.. Rabbit ILL17A (Abbott,
A-1239293.0) was aliquoted and stored frozen at 260 pg/mlL. Murine TNF-o was reconstituted
in .1% BSA/PBS without Ca** and Mg”* at a concentration of 10 ug/mL, aliquoted, and stored
frozen. Freshly thawed IL.-17 antibodies were diluted to 200 pg/ml (4X) in assay medium.
Serial dilutions of antibodies were made in a separate plate (4X concentrations), mixed with
equal volume of 40 ng/ml (4X) mouse or rat I[.-17A or 100 ng/mL rabbit II.-17A, and incubated
at 37°C for 1 hour.

NIH3T3 cells (typically about 400,000 cells in 50 ul assay medium) were added to each
well of a 96-well flat-bottom tissue culture plate (Costar #3599), followed by addition of 50 pl
of the pre-incubated with DVD-Ig plus IL-17. Mu TNF-¢ at 5.5 ng/mL (10x) was added in 11l
of media to each well. The final concentration of IL.-17A was 10 ng/ml for murine and rat and
25 ng/mL for rabbit. The final concentration for mu TNFa was 0.55ng/mL. Cells were
incubated for about 24 hours at 37°C. The media supernatants were then collected. The level of
IL-17 neutralization was measured by determination of II.-6 amounts in supernatant using a
commercial Meso Scale Discovery kit (cat# K112AKA-4) according to manufacturer's
instruction. IC50 values were obtained using logarithm of antibody versus II.-6 amount variable

slope fit relative to baseline IL.-6 levels induced with TNF alone.

Table 23. IL-6 secretion from fibroblast cell line in response to IL-17A

DVD-Ig Name | Human | Cyno | Mous | Rat | Rabbi |
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hMAK195-21-h10F7-M11.8 DVD-Ig 207 30 47 490 219
hMAK195-24-h10F7-M11.8 DVD-Ig 200 36 33 251 206
hMAK195-21-h10F7-M10.8 DVD-Ig 200 49
hMAK195-24-h10F7-M10.8 DVD-Ig 200 61
hMAK195-21-h10F7-A6.8 DVD-Ig 200 76
hMAK195-24-h10F7-A6.8 DVD-Ig 200 62
hMAK195-21-h10F7-A16.8 DVD-Ig 200 78
hMAK195-24-h10F7-A16.8 DVD-Ig 200 81
hMAK195-21-h10F7-A11.8 DVD-Ig 200 76
hMAK195-24-h10F7-A11.8 DVD-Ig 200 81
hMAK195-21-h10F7-B13.8 DVD-Ig 200 58
hMAK195-21-h10F7-B20.8 DVD-Ig 200 44
hMAK199-1-h10F7-M10.8 DVD-Ig 145 33
hMAK199-1-h10F7-M11.8 DVD-Ig 200 29 33 248 211
hMAK199-10-h10F7-M10.8 DVD-Ig 200 26
hMAK199-10-h10F7-M11.8 DVD-Ig 200 33
hMAK199-6-h10F7-M10.8 DVD-Ig 200 31
hMAK199-6-h10F7-M11.8 DVD-Ig 200 32
hMAK199-4-h10F7-M11.8 DVD-Ig 100 21 26 217 223
hMAK195-24-h10F7-M11.4 DVD-Ig wt 200 170
hMAK199-4-h10F7-M11.4 DVD-Ig wt 200 30
h10F7-M11-hMAk199-4.4 DVD-Ig wt 40 57
h10F7-M11-hMAK199-4.8 DVD-Ig wt 50 14
hMAK199-1-h10F7-M11.8 QL DVD-Ig 100 24
hMAK199-1-h10F7-M11.8 YTE DVD-Ig | 100
hMAK199-1-h10F7-M10.8 QL. DVD-Ig | NA
hMAK199-1-h10F7-M11.8 DVD-Ig wt 95 25 54 750 311
hMAK199-4-h10F7-M11.8 DVD-Ig wt 46 24 27 364 159
hMAK195-21-h10F7-M11.8 DVD-Ig wt 100 39 48 422 180
hMAK195-24-h10F7-M11.8 DVD-Ig wt 77 33 44 367 209

Therapeutic efficacy of IL.-17 antibodies

Neutralizing potency of IL.-17 antibodies in acute IL.-17 induced KC model

Several TNF/IL-17 DVD-Ig proteins were evaluated in the acute in vivo rhIL.17-induced
KC model. Female BALB/cJ mice were pre-dosed with antibodies intra-peritoneally (i.p.), and
18 hurs later they were injected i.p. with 3ug rhIL.17 in a 500uL volume. After 1 hour, the mice
were sacrificed, and the levels of KC were assessed by MesoScale. EDS50 values for %
inhibition of KC were determined. As shown in Table 24, the three DVD-Ig proteins fully
neutralized IL-17 and TNF in vivo.
Table 24. ED50 in mouse cytokine challenge models

DVD-Ig Name IL-17 induced KC
hMAK199-1-h10F7-M11.8 DVD-Ig wt 65
hMAK199-4-h10F7-M11.8 DVD-Ig wt 24
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DVD-Ig Name IL-17 induced KC
hMAK195-24-h10F7-M11.8 DVD-Ig wt 27

Neutralizing potency of TNF/IL-17 DVD-Ig in rhTNF/D-Galactosamine-induced lethality

mouse model

The TNF arms of the TNF/IL17 DVD-Ig molecules were also evaluated in the
rhTNF/D-galactosamine-induced lethality model. Female C57BL6/N mice were pre-dosed with
binding protein (i.p.) and 18 hours later were challenged (i.p.) with 0.1 pg rh TNF and 20 mg D-
galactosamine in 500 pLL 0.9% sodium chloride and monitored for survival over 48 hours. ED50
values for percent survival were calculated. As shown in Table 25, three distinct anti-IL.-
17/TNF DVD-Ig constructs were tested in these models and all three constructs fully neutralized
human IL.-17 and human TNF induced bioactivity.
Table 25. ED50 in mouse cytokine challenge models

DVD-Ig Name LPS/D-gal induced
lethality
hMAK199-1-h10F7-M11.8 DVD-Ig wt 0.02
hMAK199-4-h10F7-M11.8 DVD-Ig wt 0.014
hMAK195-24-h10F7-M11.8 DVD-Ig wt 0.016

PK bioanalytical protocol for TNF/IL.17 DVD-Ig PK studies in rat

Male Jugular Vein Cannulated Sprague-Dawley rats weighing approximately 280g were
administered a single dose of DVD-Ig or parental antibody at 4 mg/kg via the jugular vein
cannula. Blood samples (50-100 ul) were collected from the tail vein over a period of 28 days
into serum separator tubes, allowed to clot at room temperature for at least an hour, and
centrifuged for 10 minutes at 4°C. Serum samples were frozen at -80°C until analysis.

Serum samples were thawed at room temperature, centrifuged for 10 minutes at 4°C and
DVD-Ig concentrations determined by ligand binding using Meso Scale Discovery (MSD)
system. Briefly, strepatavidin plates were coated with biotinylated human antigen and incubated
overnight. Plates were blocked, and the DVD-Ig containing serum samples diluted with assay
buffer (final serum concentration 1%), incubated on the plates for one hour and detected using
Sulfo-tag-labeled goat anti-human IgG. Concentrations were calculated with the help of a
standard curve using four parameter logistic fit.

Pharmacokinetic parameters for each animal were calculated with WinNonlin software

Version 5.2.1 by non-compartmental analysis using linear trapezoidal fit.

Table 26. PK properties of TNF/IL-17 DVD-Ig molecules
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(day) | (ug/mL) (ml/kg) (mg/h/kg)

f};ﬁéﬁﬁé%-zl-hlom-Mn.g 104 | 1535 555 0.17
%héAD§;95-24-h10F7-M1 181150 | 1504 64.3 0.17
t}l)l\\/[]ADﬁ;95—21-h10F7—M10.8 75 149.6 57.9 0.25
l}l)l\\/[]ADﬁ;99-l-h10F7-M10.8 92 1304 61.2 0.20
%1\\/1],]«;1199-4-h10F7-M1 18 | 110.0 64.5 0.24
}]1)1\\/[]AD§;9‘3t—l—hIOF7—M11.8 113 135.8 56.3 0.14
t}l)l\\/iAD{E?t—éL—thW—Ml 18 |, 125.9 58.9 0.22
t}l)l\\/[/ADﬁ;9‘SI—2l-hIOF7—M11.8 93 013 87.6 0.28
%%AD§;9‘3£24-h10F7-M11.8 114 | 564 93.6 0.25

10

15

Determination of DVD-Ig serum stability in vitro

In vitro serum stability assay protocol

Antibodies and DVD-Igs were received at concentrations of 5 mg/ml., labeled with

Alexa Fluor 488 and purified using spin columns. The Alexa Fluor 488 dye has a

tetrafluorrophenyl (TFP) ester moiety that reacts efficiently with primary amines of proteins to

form stable dye-protein conjugates. The labeled proteins have absorption and fluorescence

emission maxima of approximately 494 nm and 519 nm respectively. Rat serum containing 1

mM sodium azide was used to dilute labeled proteins to 0.5 mg/mL and incubated at 37°C for up
to 7 days. Each sample was also diluted in PBS as a negative control. Samples were analyzed by
size exclusion chromatography on Days 0, 1, 4 and 7 using a Superose 6 column. The formation

of protein aggregates and fragments was used to monitor in-serum stability of molecules. Slopes

were calculated by plotting the percentage of the area of high molecular weight aggregates

versus time.

Table 27. Formation of DVD-Ig protein aggregates as a measure of stability

DVD-Ig Name Slope
hMAK199-1-h10F7-M10.8 DVD-Ig 0.16, 0.21
hMAKk199-1-h10F7-M11.8 DVD-Ig 0.41
hMAKk199-10-h10F7-M10.8 DVD-Ig 0.30
hMAKk199-10-h10F7-M11.8 DVD-Ig 0.12
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Example 4: Generation of Additional DVD-Binding Proteins

DVD-binding protein molecules capable of binding two antigens are constructed using
two parent monoclonal antibodies, one against human antigen A, and the other against human
antigen B, selected as described herein.

Generation of a DVD-Binding Protein Having Two Linker Lengths

A constant region containing p1 Fc with mutations at 234, and 235 to eliminate
ADCC/CDC effector functions is used. Four different anti-A/B DVD-binding protein constructs
are generated: 2 with short linker and 2 with long linker, each in two different domain
orientations: VA-Vg-C and V-V 4-C. The linker sequences, derived from the N-terminal
sequence of human Cl/Ck or CH1 domain, are as follows:

For DVDAB constructs:

light chain (if anti-A has A):Short linker: QPKAAP (SEQ ID NO: 15); Long linker:
QPKAAPSVTLFPP (SEQ ID NO: 16)

light chain (if anti-A has K):Short linker: TVAAP (SEQ ID NO: 13); Long linker:
TVAAPSVFIFPP (SEQ ID NO: 14)

heavy chain (y1): Short linker: ASTKGP (SEQ ID NO: 21); Long linker:
ASTKGPSVFPLAP (SEQ ID NO: 22)

For DVDBA constructs:

light chain (if anti-B has A):Short linker: QPKAAP (SEQ ID NO: 15); Long linker:
QPKAAPSVTLFPP (SEQ ID NO: 16)

light chain (if anti-B has k):Short linker: TVAAP (SEQ ID NO: 13); Long linker:
TVAAPSVFIFPP (SEQ ID NO: 14)

heavy chain (y1): Short linker: ASTKGP (SEQ ID NO: 21); Long linker:
ASTKGPSVFPLAP (SEQ ID NO: 22)

Heavy and light chain constructs are subcloned into the pBOS expression vector, and
expressed in COS cells, followed by purification by Protein A chromatography. The purified
materials are subjected to SDS-PAGE and SEC analysis.

Table 28 describes the heavy chain and light chain constructs used to express each anti-
A/B DVD-binding protein.

Table 28: Anti-A/B DVD-Binding Protein Constructs

DVD protein Heavy chain construct Light chain construct
DVDABSL DVDABHC-SL DVDABLC-SL
DVDABLL DVDABHC-LL DVDABLC-LL
DVDBASL DVDBAHC-SL DVDBALC-SL
DVDBALL DVDBAHC-LL DVDBALC-LL
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Incorporation by Reference

The present disclosure incorporates by reference in their entirety techniques well known
in the field of molecular biology and drug delivery. These techniques include, but are not

limited to, techniques described in the following publications:

Ausubel et al. (eds.), CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley &Sons, NY
(1993);

Ausubel, F.M. et al. eds., SHORT PROTOCOLS IN MOLECULAR BIOLOGY (4™ Ed. 1999) John
Wiley & Sons, NY. (ISBN 0-471-32938-X);

CONTROLLED DRUG BIOAVAILABILITY, DRUG PRODUCT DESIGN AND PERFORMANCE, Smolen
and Ball (eds.), Wiley, New York (1984);

Giege, R. and Ducruix, A. Barrett, CRYSTALLIZATION OF NUCLEIC ACIDS AND PROTEINS, a
Practical Approach, ond ea., pp- 20 1-16, Oxford University Press, New York, New York,
(1999);

Goodson, in MEDICAL APPLICATIONS OF CONTROLLED RELEASE, vol. 2, pp. 115-138 (1984);

Hammerling, et al., in: MONOCLONAL ANTIBODIES AND T-CELL HYBRIDOMAS 563-681
(Elsevier, N.Y., 1981;

Harlow et al., ANTIBODIES: A LABORATORY MANUAL, (Cold Spring Harbor Laboratory Press,
2" ed. 1988);

Kabat et al., SEQUENCES OF PROTEINS OF IMMUNOLOGICAL INTEREST (National Institutes of
Health, Bethesda, Md. (1987) and (1991);

Kabat, E.A., et al. (1991) SEQUENCES OF PROTEINS OF IMMUNOLOGICAL INTEREST, Fifth
Edition, U.S. Department of Health and Human Services, NIH Publication No. 91-3242;

Kontermann and Dubel eds., ANTIBODY ENGINEERING (2001) Springer-Verlag. New York. 790
pp- (ISBN 3-540-41354-5);

Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY (1990);

185



WO 2013/063110 PCT/US2012/061686

10

15

20

25

30

35

Lu and Weiner eds., CLONING AND EXPRESSION VECTORS FOR GENE FUNCTION ANALYSIS
(2001) BioTechniques Press. Westborough, MA. 298 pp. (ISBN 1-881299-21-X);

MEDICAL APPLICATIONS OF CONTROLLED RELEASE, Langer and Wise (eds.), CRC Pres., Boca
Raton, Fla. (1974);

Old, R.W. & S.B. Primrose, PRINCIPLES OF GENE MANIPULATION: AN INTRODUCTION TO
GENETIC ENGINEERING (3d Ed. 1985) Blackwell Scientific Publications, Boston. Studies in
Microbiology; V.2:409 pp. ISBN 0-632-01318-4);

Sambrook, J. et al. eds., MOLECULAR CLONING: A LABORATORY MANUAL (2d Ed. 1989) Cold
Spring Harbor Laboratory Press, NY. Vols. 1-3. (ISBN 0-87969-309-6);

SUSTAINED AND CONTROLLED RELEASE DRUG DELIVERY SYSTEMS, J.R. Robinson, ed., Marcel
Dekker, Inc., New York, 1978;

Winnacker, E.L. FROM GENES TO CLONES: INTRODUCTION TO GENE TECHNOLOGY (1987)
VCH Publishers, NY (translated by Horst Ibelgaufts). 634 pp. (ISBN 0-89573-614-4).

The contents of all cited references (including literature references, patents, patent
applications, and websites) that maybe cited throughout this application are hereby expressly
incorporated by reference in their entirety for any purpose, as are the references cited therein.
The disclosure will employ, unless otherwise indicated, conventional techniques of

immunology, molecular biology and cell biology, which are well known in the art.

Equivalents
The disclosure may be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments are therefore to be
considered in all respects illustrative rather than limiting of the disclosure. Scope of the
disclosure is thus indicated by the appended claims rather than by the foregoing description, and
all changes that come within the meaning and range of equivalency of the claims are therefore

intended to be embraced herein.
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Claims

We claim:
1. A binding protein comprising a polypeptide chain, wherein the polypeptide chain
comprises 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;

X2 is an Fc region;

(X1)n, whereinn is O or 1;

(X2)n, wherein n is O or 1; and
wherein
(a) VD1 or VD2 comprises three CDRs from SEQ ID NO: 541, 551, 561, 571, 581, 591, 601,
606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741, 753,
763,771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of 36-41, 48-72, or 88-97, and
the binding protein is capable of binding TNF;
(b) VD1 and VD2 independently comprise three CDRs from SEQ ID NO: 541, 551, 561, 571,
581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721,
731, 741,753,763, 771,776, 781, 786, 791, 796, 801, 805, 807, or 809,0r any one of 36-41, 48-
72, or 88-97, and the binding protein is capable of binding TNF;
(c) VD1 comprises three CDRs from SEQ ID NO: 541, 551, 561, 571, 581, 591, 601, 606, 611,
616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741, 753,763, 771,
776, 781, 786, 791, 796, 801, 805, 807, or 809,0r any one of 36-41, 48-72, or 8§8-97, and VD2
comprises three CDRs from SEQ ID NO: 30, 32, 34, 108, 109, 110, 111, 112, 113, 114, 115,
121-317, 527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641,
651, 663, 673, 683, 693, 703, 713, 723, 733,743,751, 761, 773, 778, 783, 788, 793, 798, 803 or
811; or
(d) VD2 comprises three CDRs from SEQ ID NO: 541, 551, 561, 571, 581, 591, 601, 606, 611,
616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741, 753,763, 771,
776, 781, 786, 791, 796, 801, 805, 807, or 809,0r any one of 36-41, 48-72, or 88-97, and VD1
comprises three CDRs from SEQ ID NO: 30, 32, 34, 108, 109, 110, 111, 112, 113, 114, 115,
121-317, 527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641,
651, 663, 673, 683, 693, 703, 713, 723, 733,743,751, 761, 773, 778, 783, 788, 793, 798, 803 or
811.

187



WO 2013/063110 PCT/US2012/061686

10

15

20

25

30

35

2. The binding protein of claim 1, wherein

(a) VD1 or VD2 comprises SEQ ID NO: 541, 551, 561, 571, 581, 591, 601, 606, 611, 616, 621,
626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741, 753, 763, 771, 776, 781,
786, 791, 796, 801, 805, 807, or 809, or any one of 36-41, 88-97, or 48-72, and the binding
protein is capable of binding TNF;

(b) VD1 and VD2 independently comprise SEQ ID NO: 541, 551, 561, 571, 581, 591, 601, 606,
611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741, 753, 763,
771,776,781, 786, 791, 796, 801, 805, 807, or 809, or any one of 36-41, 88-97, or 48-72, and
the binding protein is capable of binding TNF;

(c) VDI comprises SEQ ID NO: 541, 551, 561, 571, 581, 591, 601, 606, 611, 616, 621, 626,
631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741, 753, 763, 771, 776, 781, 786,
791, 796, 801, 805, 807, or 809, or any one of 36-41, 88-97, or 48-72, and VD2 comprises SEQ
ID NO: 30, 32, 34, 108, 109, 110, 111, 112, 113, 114, 115, 121-317, 527-534, 543, 553, 563,
573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713,
723,733, 743,751,761, 773,778, 783, 788, 793, 798, 803 or 811; or

(d) VD2 comprises SEQ ID NO: 541, 551, 561, 571, 581, 591, 601, 606, 611, 616, 621, 626,
631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741, 753, 763, 771, 776, 781, 786,
791, 796, 801, 805, 807, or 809,0r any one of 36-41, 88-97, or 48-72, and VD1 comprises SEQ
ID NO: 30, 32, 34, 108, 109, 110, 111, 112, 113, 114, 115, 121-317, 527-534, 543, 553, 563,
573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713,
723,733,743, 751,761, 773,778, 783, 788, 793, 798, 803 or 811.

3. A binding protein comprising a polypeptide chain, wherein the polypeptide chain
comprises 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 CL;

X2 does not comprise an Fc region;

(X1)n, whereinnis O or 1;

(X2)n, whereinn is O or 1; and
wherein
(a) VD1 or VD2 comprises three CDRs from SEQ ID NO: 546, 556, 566, 576, 586, 596, 648,
658, 6606, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-
107, and the binding protein is capable of binding TNF;
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(b) VD1 and VD2 independently comprise three CDRs from SEQ ID NO:546, 556, 566, 576,
586, 596, 648, 658, 666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47,
73-87, or 98-107, and the binding protein is capable of binding TNF;

(c) VD1 comprises three CDRs from SEQ ID NO:546, 556, 566, 576, 586, 596, 648, 658, 666,
676, 680, 696, 7006, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107, and
VD2 comprises three CDRs from SEQ ID NO: 31, 33, 35, 116, 117, 118, 119, 120, 318-526,
535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748,
756, 766 or 812;

(d) VD2 comprises three CDRs from SEQ ID NO:546, 556, 566, 576, 586, 596, 648, 658, 660,
676, 680, 696, 7006, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107, and
VD1 comprises three CDRs from SEQ ID NO: 31, 33, 35, 116, 117, 118, 119, 120, 318-526,
535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748,
756, 766 or 812.

4. The binding protein of claim 3, wherein

(a) VD1 or VD2 comprises SEQ ID NO:546, 556, 566, 576, 586, 596, 648, 658, 666, 676, 630,
696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107 and the binding
protein is capable of binding TNF;

(b) VD1 and VD2 independently comprise SEQ ID NO:546, 556, 566, 576, 586, 596, 648, 658,
666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107,
and the binding protein is capable of binding TNF;

(c) VD1 comprises SEQ ID NO:546, 556, 566, 576, 586, 596, 648, 658, 666, 676, 686, 696,
706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107, and VD2 comprises
SEQ ID NO: 31, 33, 35, 116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588,
598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766 or 812; or

(d) VD2 comprises SEQ ID NO:546, 556, 566, 576, 586, 596, 648, 658, 666, 676, 686, 696,
706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107, and VD1 comprises
SEQ ID NO: 31, 33, 35, 116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588,
598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766 or 812.

5. The binding protein of claim 1 or 3, wherein (X1)n is O and/or (X2)n is 0.

6. A binding protein comprising first and second polypeptide chains, wherein the first
polypeptide chain comprises a first VD1-(X1)n-VD2-C-(X2)n, wherein
VD1 is a first heavy chain variable domain;

VD2 is a second heavy chain variable domain;
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C is a heavy chain constant domain;

X1 is a first linker;

X2 is an Fc region;

(X1)n, whereinn is O or 1;

(X2)n, whereinn is O or 1; and

wherein the second polypeptide chain comprises a second 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 second linker;

X2 does not comprise an Fc region;

(X1)n, whereinn is O or 1;

(X2)n, wherein n is O or 1; and
wherein the first and second X1 linker are the same or different;
wherein the first X1 linker is not CH1 and/or the second X1 linker is not CL and
wherein
(a) the VD1 or VD2 heavy chain variable domain comprises three CDRs from SEQ ID NO: 541,
551, 561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691,
701, 711, 721, 731, 741, 753, 763,771, 776, 781, 786, 791, 796, 801, 805, 807, 809, or any one
of 36-41, 48-72, or 88-97, the VD1 or VD2 light chain variable domain comprises three CDRs
from SEQ ID NO:546, 556, 566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716, 726,
736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107, and the binding protein is capable of
binding TNF;
(b) the VD1 and VD2 heavy chain variable domains independently comprise three CDRs from
SEQ ID NO:541, 551, 561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653,
661, 671, 681, 691, 701, 711, 721, 731, 741, 753, 763,771, 776, 781, 786, 791, 796, 801, 805,
807, 809, or any one of 36-41, 48-72, or 88-97, the VD1 and VD2 light chain variable domains
independently comprise three CDRs from SEQ ID NO:546, 556, 566, 576, 586, 596, 648, 658,
666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107,
and the binding protein is capable of binding TNF;
(c) the VD1 heavy chain variable domain comprises three CDRs from SEQ ID NO:541, 551,
561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701,
711,721,731, 741,753,763, 771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of
36-41, 48-72, or 88-97, and the VD2 heavy chain variable domain comprises three CDRs from
SEQ ID NO:30, 32, 34, 108, 109, 110, 111, 112, 113, 114, 115, 121-317, 527-534, 543, 553,
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563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703,
713,723,733, 743,751,761, 773,778, 783, 788, 793, 798, 803 or 811; the VD1 light chain
variable domain comprises three CDRs from SEQ ID NO:546, 556, 566, 576, 586, 596, 648,
658, 666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-
107, and the VD2 light chain variable domain comprises three CDRs from SEQ ID NO: 31, 33,
35,116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668,
678, 688, 698, 708, 718, 728, 738, 748, 756, 766, or 812; or

(d) the VD2 heavy chain variable domain comprises three CDRs from SEQ ID NO:541, 551,
561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701,
711,721,731, 741,753,763, 771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of
36-41, 48-72, or 88-97, and the VD1 heavy chain variable domain comprises three CDRs from
SEQ ID NO:30, 32, 34, 108, 109, 110, 111, 112, 113, 114, 115, 121-317, 527-534, 543, 553,
563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703,
713, 723,733,743, 751,761, 773,778, 783, 788, 793, 798, 803 or 811; the VD2 light chain
variable domain comprises three CDRs from SEQ ID NO:546, 556, 566, 576, 586, 596, 648,
658, 660, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-
107, and the VD1 light chain variable domain comprises three CDRs from SEQ ID NO: 31, 33,
35,116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668,
678, 688, 698, 708, 718, 728, 738, 748, 756, 766 or 812.

7. The binding protein of claim 6, wherein

(a) the VD1 or VD2 heavy chain variable domain comprises SEQ ID NO: 541, 551, 561, 571,
581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721,
731, 741,753,763, 771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of 36-41, 48-
72, or 88-97, the VD1 or VD2 light chain variable domain comprises SEQ ID NO: 546, 556,
566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one
of 42-47, 73-87, or 98-107, and the binding protein is capable of binding TNF;

(b) the VD1 and VD2 heavy chain variable domains independently comprise SEQ ID NO: 541,
551, 561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691,
701, 711, 721,731, 741, 753, 763,771, 776, 781, 786, 791, 796, 801, 805, 807, 809, or any one
of 36-41, 48-72, or 88-97, the VD1 and VD2 light chain variable domains independently
comprise SEQ ID NO: 546, 556, 566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716,
726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107, and the binding protein is
capable of binding TNF;

(c) the VD1 heavy chain variable domain comprises SEQ ID NO: 541, 551, 561, 571, 581, 591,
601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741,
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753,763, 771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of 36-41, 48-72, or 88-
97, and the VD2 heavy chain variable domain comprises SEQ ID NO: 30, 32, 34, 108, 109, 110,
111, 112, 113, 114, 115, 121-317, 527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618,
623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713, 723,733, 743,751, 761,773, 778,
783,788,793, 798, 803 or 811; the VD1 light chain variable domain comprises SEQ ID NO:
546, 556, 566, 576, 586, 596, 648, 658, 6606, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or
any one of 42-47, 73-87, or 98-107, and the VD2 light chain variable domain comprises SEQ ID
NO: 31, 33, 35, 116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 646,
656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, or 812; or

(d) the VD2 heavy chain variable domain comprises SEQ ID NO: 541, 551, 561, 571, 581, 591,
601, 6006, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741,
753,763, 771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of 36-41, 48-72, or 88-
97, and the VD1 heavy chain variable domain comprises SEQ ID NO:30, 32, 34, 108, 109, 110,
111, 112, 113, 114, 115, 121-317, 527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618,
623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713, 723, 733, 743, 751, 761, 773, 778,
783, 788, 793, 798, 803 or 811; the VD2 light chain variable domain comprises SEQ ID NO:
546, 556, 566, 576, 586, 596, 648, 658, 6606, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or
any one of 42-47, 73-87, or 98-107, and the VD1 light chain variable domain comprises SEQ ID
NO: 31, 33,35, 116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 640,
656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, or 812.

8. The binding protein of claim 1, 3, or 6, wherein X1 and/or X2 is any one of SEQ ID NOs
1-29.

9.  The binding protein of claim 6, wherein the binding protein comprises two first

polypeptide chains and two second polypeptide chains.

10. The binding protein of claim 1, 3, or 6, wherein the Fc region is a variant sequence Fc

region.

11. The binding protein of claim 1, 3, or 6, wherein the Fc region is an Fc region from an IgG1,

IgG2, IgG3, 1gG4, IgA, 1gM, IgE, or IgD.

12. The binding protein of claim 6, wherein the VD1 of the first polypeptide chain and the
VD1 of the second polypeptide chain are obtained from a same first and second parent antibody,

respectively, or antigen binding portion thereof.
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13. The binding protein of claim 6, wherein the VD1 of the first polypeptide chain and the
VD1 of the second polypeptide chain are from a different first and second parent antibody,

respectively, or antigen binding portion thereof.

14. The binding protein of claim 6, wherein the VD2 of the first polypeptide chain and the
VD2 of the second polypeptide chain are from a same first and second parent antibody,

respectively, or antigen binding portion thereof.

15. The binding protein of claim 6, wherein the VD2 of the first polypeptide chain and the
VD2 of the second polypeptide chain are from a different first and second parent antibody,

respectively, or antigen binding portion thereof.

16. The binding protein of claim 13 or 15, wherein the first and the second parent antibodies

bind different epitopes on the antigen.

17. The binding protein of any one of claims 12-16, wherein the first parent antibody or
antigen binding portion thereof, binds the first antigen with a potency different from the potency
with which the second parent antibody or antigen binding portion thereof, binds the second

antigen.

18. The binding protein of any one of claims 12-16, wherein the first parent antibody or
antigen binding portion thereof, binds the first antigen with an affinity different from the
affinity with which the second parent antibody or antigen binding portion thereof, binds the

second antigen.

19. A binding protein capable of binding two antigens, the binding protein 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 a second heavy chain variable domain;

C is a heavy chain constant domain;

X1 is a first linker;

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;
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VD2 is a second light chain variable domain;

C is a light chain constant domain;

X1 is a second linker;

X2 does not comprise an Fc region;

(X1)n, whereinn is O or 1; and

(X2)n, whereinn is O or 1;
wherein the first and second X1 linker are the same or different;
wherein the first X1 linker is not CH1 and/or the second X1 linker is not CL;
wherein
(a) the VD1 or VD2 heavy chain variable domain comprises three CDRs from SEQ ID NO: 541,
551, 561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691,
701, 711,721,731, 741, 753, 763,771, 776, 781, 786, 791, 796, 801, 805, 807, 809, or any one
of 36-41, 48-72, or 88-97, the VD1 or VD2 light chain variable domain comprises three CDRs
from SEQ ID NO: 546, 556, 566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716, 726,
736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107, and the binding protein is capable of
binding TNF;
(b) the VD1 and VD2 heavy chain variable domains independently comprise three CDRs from
SEQ ID NO: 541, 551, 561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653,
661, 671, 681, 691, 701, 711, 721, 731, 741, 753,763,771, 776, 781, 786, 791, 796, 801, 805,
807, 809, or any one of 36-41, 48-72, or 88-97, the VD1 and VD2 light chain variable domains
independently comprise three CDRs from SEQ ID NO: 546, 556, 566, 576, 586, 596, 648, 658,
666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107,
and the binding protein is capable of binding TNF;
(c) the VD1 heavy chain variable domain comprises three CDRs from SEQ ID NO: 541, 551,
561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701,
711,721,731, 741, 753, 763,771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of
36-41, 48-72, or 88-97, and the VD2 heavy chain variable domain comprises three CDRs from
SEQ ID NO:30, 32, 34, 108, 109, 110, 111, 112, 113, 114, 115, 121-317, 527-534, 543, 553,
563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703,
713,723, 733,743, 751,761, 773,778, 783, 788, 793, 798, 803 or 811; the VD1 light chain
variable domain comprises three CDRs from SEQ ID NO: 546, 556, 566, 576, 586, 596, 648,
658, 660, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-
107, and the VD2 light chain variable domain comprises three CDRs from SEQ ID NO: 31, 33,
35,116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668,
678, 688, 698, 708, 718, 728, 738, 748, 756, 766, or 812; or
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(d) the VD2 heavy chain variable domain comprises three CDRs from SEQ ID NO: 541, 551,
561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701,
711,721,731, 741,753,763, 771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of
36-41, 48-72, or 88-97, and the VD1 heavy chain variable domain comprises three CDRs from
SEQ ID NO:30, 32, 34, 108, 109, 110, 111, 112, 113, 114, 115, 121-317, 527-534, 543, 553,
563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703,
713,723,733,743, 751,761, 773,778, 783, 788, 793, 798, 803 or 811; the VD2 light chain
variable domain comprises three CDRs from SEQ ID NO: 546, 556, 566, 576, 586, 596, 648,
658, 666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-
107, and the VD1 light chain variable domain comprises three CDRs from SEQ ID NO: 31, 33,
35,116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668,
678, 688, 698, 708, 718, 728, 738, 748, 756, 766 or 812.

20. A binding protein capable of binding two antigens, the binding protein 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 a second heavy chain variable domain;

C is a heavy chain constant domain;

X1 is a first linker;

X2 is an Fc region;

(X1)n, whereinn is O or 1;

(X2)n, whereinn is O or 1; and

wherein two polypeptide chains comprise 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 second linker;

X2 does not comprise an Fc region;

(X1)n, whereinnis O or 1;

(X2)n, whereinn is O or 1; and
wherein the first and second X1 linker are the same or different;
wherein the first X1 linker is not CH1 and/or the second X1 linker is not CLL
wherein
(a) the VD1 or VD2 heavy chain variable domain comprises SEQ ID NO: 541, 551, 561, 571,
581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721,
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731, 741,753,763, 771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of 36-41, 48-
72, or 88-97, the VD1 or VD2 light chain variable domain comprises SEQ ID NO: 546, 556,
566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one
of 42-47, 73-87, or 98-107, and the binding protein is capable of binding TNF;

(b) the VD1 and VD2 heavy chain variable domains independently comprise SEQ ID NO: 541,
551, 561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691,
701, 711, 721, 731, 741, 753, 763,771, 776, 781, 786, 791, 796, 801, 805, 807, 809, or any one
of 36-41, 48-72, or 88-97, the VD1 and VD2 light chain variable domains independently
comprise SEQ ID NO: 546, 556, 566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716,
726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107, and the binding protein is
capable of binding TNF;

(c) the VD1 heavy chain variable domain comprises SEQ ID NO: 541, 551, 561, 571, 581, 591,
601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741,
753,763, 771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of 36-41, 48-72, or 88-
97, and the VD2 heavy chain variable domain comprises SEQ ID NO: 30, 32, 34, 108, 109, 110,
111, 112, 113, 114, 115, 121-317, 527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618,
623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713, 723,733, 743,751, 761,773, 778,
783,788,793, 798, 803 or 811; the VD1 light chain variable domain comprises SEQ ID NO:
546, 556, 566, 576, 586, 596, 648, 658, 6606, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or
any one of 42-47, 73-87, or 98-107, and the VD2 light chain variable domain comprises SEQ ID
NO: 31, 33, 35, 116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 6406,
656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766 or 812; or

(d) the VD2 heavy chain variable domain comprises SEQ ID NO: 541, 551, 561, 571, 581, 591,
601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741,
753,763, 771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of 36-41, 48-72, or 88-
97, and the VD1 heavy chain variable domain comprises SEQ ID NO: 30, 32, 34, 108, 109, 110,
111, 112, 113, 114, 115, 121-317, 527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618,
623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713, 723, 733, 743, 751, 761, 773, 778,
783, 788,793, 798, 803 or 811; the VD2 light chain variable domain comprises SEQ ID NO:
546, 556, 566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or
any one of 42-47, 73-87, or 98-107, and the VD1 light chain variable domain comprises SEQ ID
NO: 31, 33,35, 116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 640,
656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, or 812.

21. The binding protein of claim 1, 3, 6, 19, or 20, wherein the binding protein has an on rate

constant (K,,) to the one or more targets of at least about IOZM'IS'I; at least about 103M'1s'1; at
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least about 104M'1s'1; at least about IOSM'IS'I; or at least about lOGM'ls'l, as measured by surface

plasmon resonance.

22. The binding protein of claim 1, 3, 6, 19, or 20, wherein the binding protein has an off rate
constant (K) to the one or more targets of at most about 10'3s'1; at most about 10™s™"; at most

-5.-1 -6-1
about 107s™; or at most about 107s™", as measured by surface plasmon resonance.

23. The binding protein of claim 1, 3, 6, 19, or 20, wherein the binding protein has a
dissociation constant (Kp) to the one or more targets of at most about 10”7 M; at most about 10™®
M; at most about 10° M; at most about 10™° M; at most about 1o M; at most about 10> M; or

at most 10™° M.

24. A binding protein conjugate comprising a binding protein of claim 1, 3, 6, 19, or 20, the
binding protein conjugate further comprising an agent, wherein the agent is an
immunoadhension molecule, an imaging agent, a therapeutic agent, or a cytotoxic agent.

25. The binding protein conjugate of claim 24, wherein the imaging agent is a radiolabel, an
enzyme, a fluorescent label, a luminescent label, a bioluminescent label, a magnetic label, or

biotin.

26. The binding protein of claim 1, 3, 6, 19, or 20, wherein the binding protein is a crystallized

binding protein.

27. Anisolated nucleic acid encoding a binding protein amino acid sequence of claim 1, 3, 6,

19, or 20.

28. A vector comprising an isolated nucleic acid of claim 27.

29. The vector of claim 28, wherein the vector is pcDNA, pTT, pTT3, pEFBOS, pBV, plV,
pcDNA3.1 TOPO, pEF6 TOPO, pHybE, pBOS-hCy1 or pBI.

30. A host cell comprising a vector of claim 28.

31. The host cell of claim 30, wherein the host cell is a prokaryotic cell.

32. The host cell of claim 30, wherein the host cell is a eukaryotic cell.
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33. The host cell of claim 32, wherein the eukaryotic cell is a protist cell, animal cell, plant

cell, yeast cell, mammalian cell, avian cell, insect cell, or fungal cell.

34. A method of producing a binding protein, comprising culturing a host cell described in any
one of claims 30-33 in culture medium under conditions sufficient to produce the binding

protein.

35. A protein produced of the method of claim 34.

36. A pharmaceutical composition comprising the binding protein of claim 1, 3, 6, 19, 20, or

35, and a pharmaceutically acceptable carrier.

37. The pharmaceutical composition of claim 36, further comprising at least one additional

therapeutic agent.

38. The pharmaceutical composition of claim 37, wherein the additional therapeutic agent is an
imaging agent, a cytotoxic agent, an angiogenesis inhibitor, a kinase inhibitor, a co-stimulation
molecule blocker, an adhesion molecule blocker, an anti-cytokine antibody or functional
fragment thereof, methotrexate, cyclosporin, rapamycin, FK506, a 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 corticosteriod, 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, or a cytokine antagonist.

39. The binding protein of claim 1, 3, 6, 19, 20, or 35 for use in treating a subject for a disease

or a disorder by administering to the subject the binding protein such that treatment is achieved.

40. The binding protein of claim 39, wherein the disorder is autoimmune and inflammatory
disorders, asthma, rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, spondylosing
arthropathy, psoriasis, gastrointestinal disorders, inflammatory bowel disease, ulcerative

cholitis, Chrohn’s disease, uveitis, and systemic lupus erythematosis.
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41. The binding protein of claim 40, wherein the administering to the subject is parenteral,
subcutaneous, intramuscular, intravenous, intrarticular, intrabronchial, intraabdominal,
intracapsular, intracartilaginous, intracavitary, intracelial, intracerebellar,
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, intranasal, or transdermal.

42. A method for generating a binding protein capable of binding two antigens, the method
comprising the steps of:

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

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

¢) constructing the polypeptide of any one of claims 1, 3, 6, 19, or 20:

d) expressing the polypeptide chain(s);

such that a binding protein capable of binding the first and the second antigen is generated.

43. The method of claim 42, wherein

(a) the VD1 or VD2 heavy chain variable domain comprises SEQ ID NO: 541, 551, 561, 571,
581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721,
731, 741,753,763, 771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of 36-41, 48-
72, or 88-97, the VD1 or VD2 light chain variable domain comprises SEQ ID NO: 546, 556,
566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one
of 42-47,73-87, or 98-107, and the binding protein is capable of binding TNF;

(b) the VD1 and VD2 heavy chain variable domains independently comprise SEQ ID NO: 541,
551, 561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691,
701,711, 721, 731, 741, 753,763,771, 776, 781, 786, 791, 796, 801, 805, 807, 809, or any one
of 36-41, 48-72, or 88-97, the VD1 and VD2 light chain variable domains independently
comprise SEQ ID NO: 546, 556, 566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716,
726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107, and the binding protein is
capable of binding TNF;

(c) the VD1 heavy chain variable domain comprises SEQ ID NO: 541, 551, 561, 571, 581, 591,
601, 6006, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741,
753,763,771,776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of 36-41, 48-72, or 88-
97, and the VD2 heavy chain variable domain comprises SEQ ID NO: 30, 32, 34, 108, 109, 110,
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111, 112, 113, 114, 115, 121-317, 527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618,
623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713, 723, 733, 743, 751, 761, 773, 778,
783, 788, 793, 798, 803 or 811; the VD1 light chain variable domain comprises SEQ ID NO:
546, 556, 566, 576, 586, 596, 648, 658, 6606, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or
any one of 42-47, 73-87, or 98-107, and the VD2 light chain variable domain comprises SEQ ID
NO: 31, 33,35, 116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 640,
656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, or 812;

(d) the VD2 heavy chain variable domain comprises SEQ ID NO: 541, 551, 561, 571, 581, 591,
601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741,
753,763,771, 776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of 36-41, 48-72, or 88-
97, and the VD1 heavy chain variable domain comprises SEQ ID NO: 30, 32, 34, 108, 109, 110,
111, 112, 113, 114, 115, 121-317, 527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618,
623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713, 723, 733, 743, 751, 761, 773, 778,
783, 788,793, 798, 803 or 811; the VD2 light chain variable domain comprises SEQ ID NO:
546, 556, 566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or
any one of 42-47, 73-87, or 98-107, and the VD1 light chain variable domain comprises SEQ ID
NO: 31, 33,35, 116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 640,
656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766 or 812.

44. The method of claim 42, wherein the Fc region is a variant sequence Fc region.

45. The method of claim 42, wherein the Fc region is an Fc region from an IgG1, IgG2, IgG3,
1G4, IgA, IgM, IgE, or IgD.

46. The method of claim 42, wherein the first parent antibody or antigen binding portion
thereof, if present, binds the first antigen with a different affinity and/or potency than the
affinity and/or potency with which the second parent antibody or antigen binding portion

thereof, if present, binds the second antigen.

47. A method of determining the presence of at least one antigen or fragment thereof in a test
sample by an immunoassay,

wherein the immunoassay comprises contacting the test sample with at least one binding
protein and at least one detectable label,-wherein the at least one binding protein comprises the

binding protein of claim 1, 3, 9, 19, 20, or 35.

48. The method of claim 48, further comprising:
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(i) contacting the test sample with the at least one binding protein, wherein the binding
protein binds to an epitope on the antigen or fragment thereof so as to form a first complex;

(ii) contacting the complex with the at least one detectable label, wherein the detectable label
binds to the binding protein or an epitope on the antigen or fragment thereof that is not bound by
the binding protein to form a second complex; and

(iii) detecting the presence of the antigen or fragment thereof in the test sample based on the
signal generated by the detectable label in the second complex, wherein the presence of the
antigen or fragment thereof is directly correlated with the signal generated by the detectable

label.

49. The method of claim 49, further comprising:

(i) contacting the test sample with the at least one binding protein, wherein the binding
protein binds to an epitope on the antigen or fragment thereof so as to form a first complex;

(ii) contacting the complex with the at least one detectable label, wherein the detectable label
competes with the antigen or fragment thereof for binding to the binding protein so as to form a
second complex; and

(iii) detecting the presence of the antigen or fragment thereof in the test sample based on the
signal generated by the detectable label in the second complex, wherein the presence of the
antigen or fragment thereof is indirectly correlated with the signal generated by the detectable

label.

50. The method of any one of claims 48-50, wherein the test sample is from a patient and the
method further comprises diagnosing, prognosticating, or assessing the efficiency of
therapeutic/prophylactic treatment of the patient, and

wherein if the method further comprises assessing the efficacy of therapeutic/prophylactic
treatment of the patient, the method optionally further comprises modifying the

therapeutic/prophylactic treatment of the patient as needed to improve efficacy.

51. The method of any one of claims 48-51, wherein the method is adapted for use in an

automated system or a semi-automated system.

52. The method of any one of claims 48-52, wherein the method determines the presence of

more than one antigen in the sample.

53. A method of determining the amount or concentration of an antigen or fragment thereof in

a test sample by an immunoassay,
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wherein the immunoassay (a) employs at least one binding protein and at least one detectable
label and (b) comprises comparing a signal generated by the detectable label with a control or
calibrator comprising the antigen or fragment thereof,

wherein the calibrator is optionally part of a series of calibrators in which each calibrator
differs from the other calibrators in the series by the concentration of the antigen or fragment
thereof,

wherein the at least one binding protein comprises the binding protein of claim 1, 3, 9, 19, 20,

or 35.

54. The method of claim 54, further comprising:

(i) contacting the test sample with the at least one binding protein, wherein the binding
protein binds to an epitope on the antigen or fragment thereof so as to form a first complex;

(ii) contacting the complex with the at least one detectable label, wherein the detectable label
binds to an epitope on the antigen or fragment thereof that is not bound by the binding protein to
form a second complex; and

(iii) determining the amount or concentration of the antigen or fragment thereof in the test
sample based on the signal generated by the detectable label in the second complex, wherein the
amount or concentration of the antigen or fragment thereof is directly proportional to the signal

generated by the detectable label.

55. The method of claim 55, further comprising:

(i) contacting the test sample with the at least one binding protein, wherein the binding
protein binds to an epitope on the antigen or fragment thereof so as to form a first complex;

(ii) contacting the complex with the at least one detectable label, wherein the detectable label
competes with the antigen or fragment thereof for binding to the binding protein so as to form a
second complex; and

(iii) determining the amount or concentration of the antigen or fragment thereof in the test
sample based on the signal generated by the detectable label in the second complex, wherein the
presence of the antigen or fragment thereof is indirectly proportional to the signal generated by

the detectable label.
56. The method of any one of claims 54-56, wherein the test sample is from a patient and the

method further comprises diagnosing, prognosticating, or assessing the efficiency of

therapeutic/prophylactic treatment of the patient, and
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wherein if the method further comprises assessing the efficacy of therapeutic/prophylactic
treatment of the patient, the method optionally further comprises modifying the

therapeutic/prophylactic treatment of the patient as needed to improve efficacy.

57. The method of any one of claims 54-57, wherein the method is adapted for use in an

automated system or a semi-automated system.

58. The method of any one of claims 54-58, wherein the method determines the amount or

concentration of more than one antigen in the sample.

59. AKkit for assaying a test sample for the presence, amount, or concentration of an antigen or
fragment thereof, the kit comprising
(a) instructions for assaying the test sample for the antigen or fragment thereof and

(b) at least one binding protein comprising the binding protein of claim 1, 3, 9, 19, 20, or 35.

60. An IL-17 binding protein comprising at least one heavy chain variable region (VH
region) comprising:

(a) three complementarity determining regions (CDRs) from any one of SEQ ID NOS:
30, 32, 34, 108-115, 121-317, 527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618, 623,
628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713, 723, 733, 743, 751, 761, 773, 778, 783,
788, 793, 798, 803, and 811; or

(b) any one of SEQ ID NOS: 30, 32, 34, 108-115, 121-317, 527-534, 543, 553, 563,
573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713,
723,733, 743,751,761, 773, 778, 783, 788, 793, 798, 803, and 811.

61. An IL-17 binding protein comprising at least one light chain variable regions (VL
region) comprising:

(a) three complementarity determining regions (CDRs) from any one of SEQ ID NOS:
31, 33, 35, 116-120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668, 678, 688,
698, 708, 718, 728, 738, 748, 756, 766, and 812; or

(b) any one of SEQ ID NOS: 31, 33, 35, 116-120, 318-526, 535-539, 548, 558, 568,
578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, and 812.

62. An ILL-17 binding protein comprising at least one heavy chain variable region (VH
region) and at least one light chain variable region (VL region), wherein the VH region

comprises:
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(a) three complementarity determining regions (CDRs) from any one of SEQ ID NOS:
30, 32, 34, 108-115, 121-317, 527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618, 623,
628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713, 723, 733, 743, 751, 761, 773, 778, 783,
788, 793, 798, 803, and 811; or

(b) any one of SEQ ID NOS: 30, 32, 34, 108-115, 121-317, 527-534, 543, 553, 563,
573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713,
723,733, 743,751,761, 773,778, 783, 788, 793, 798, 803, and 811; and

the VL region comprises:

(c) three CDRs from any one of SEQ ID NOS: 31, 33, 35, 116-120, 318-526, 535-539,
548, 558, 568, 578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766,
and 812; or

(d) any one of SEQ ID NOS: 31, 33, 35, 116-120, 318-526, 535-539, 548, 558, 568,
578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, and 812.

63. The binding protein of claim 62, wherein the binding protein comprises two VH regions

and two VL regions.

64. The binding protein of claim 62, wherein the binding protein comprises at least one VI
region and at least one VL region comprising a set of amino acid sequences selected from the
group consisting of SEQ ID NOS: 30 and 31; 32 and 33; 34 and 35; 108 and 118; 108 and 119;
109 and 116; 110 and 117; 111 and 120; 112 and 117; 113 and 120; 114 and 117; 115 and 117;
527 and 537; 527 and 538; 528 and 535; 529 and 536; 530 and 539; 531 and 536; 532 and 539;
533 and 536; and 534 and 536.

65. The binding protein of claim 63, wherein the binding protein:

(a) modulates a biological function of 11.-17;

(b) neutralizes IL-17;

(¢) diminishes the ability of IL.-17 to bind to its receptor;

(d) diminishes the ability of pro-human II.-17, mature-human IL-17, or truncated-human
IL-17 to bind to its receptor; and/or

(e) reduces one or more of IL-17-dependent cytokine production, IL-17-dependent cell
killing, II.-17-dependent inflammation, II.-17-dependent bone erosion, and II.-17-dependent

cartilage damage.
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66. The binding protein of claim 63, wherein the binding protein has an on rate constant
(Kon) 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™; or at least about 10°M's™, as measured by surface plasmon resonance.

67. The binding protein of claim 63, wherein the binding protein has an off rate constant
(Koff) of at most about 10'35'1; at most about 10'45'1; at most about 10"5s—l; or at most about 10

6-1
s, as measured by surface plasmon resonance.

68. The binding protein of claim 63, wherein the binding protein has a dissociation constant
(KD) of at most about 107 M; at most about 10™® M; at most about 10” M; at most about 1010

M; at most about 10! M; at most about 1012 M; or at most 108 M.

69. A binding protein capable of binding human IIL-17, the binding protein comprising:

(a) a heavy chain constant region;

(b) a light chain constant region;

(c) a heavy chain variable region (VH region) comprising an amino acid sequence
selected from the group consisting of SEQ ID NO: 30, 32, 34, 108-115, 121-317, 527-534, 543,
553, 563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693,
703,713, 723,733, 743,751, 761, 773, 778, 783, 788, 793, 798, 803, and 811; and

(d) a light chain variable region (VL region) comprising an amino acid sequence
selected from the group consisting of SEQ ID NO: 31, 33, 35, 116-120, 318-526, 535-539, 548,
558, 568, 578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, and
812.

70. The binding protein of claim 62, wherein the binding protein comprises an
immunoglobulin molecule, an Fv, a disulfide linked Fv, a monoclonal antibody, an scFv, a
chimeric binding protein, a single domain binding protein, a CDR-grafted binding protein, a
diabody, a humanized binding protein, a multispecific binding protein, an Fab, a dual specific
binding protein, an Fab’ fragment, a bispecific binding protein, an F(ab’)2 fragment, a DVD-
Ig™, a bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the hinge
region, a Fd fragment consisting of the VH and CH1 domains, a Fv fragment consisting of the
VL and VH domains of a single arm of an antibody, a dAb fragment, an isolated

complementarity determining region (CDR), or a single chain binding protein.
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71. The binding protein of claim 63, wherein the binding protein is conjugated to an
imaging agent selected from the group consisting of a radiolabel, an enzyme, a fluorescent label,

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

72. The binding protein of claim 63, wherein the binding protein further comprises 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.

73. An isolated nucleic acid encoding a binding protein comprising the amino acid

sequence of claim 62.

74. A vector comprising the isolated nucleic acid of claim 73.

75. A host cell comprising the vector of claim 74.

76. A method for producing a protein that binds IL.-17, the method comprising the steps of
culturing the host cell of claim 75 in a culture medium under conditions sufficient to produce a

binding protein that binds IL.-17.

77. A pharmaceutical composition comprising the binding protein of claim 62, and a

pharmaceutically acceptable carrier.

78. A method for treating a mammal comprising administering to the mammal an effective

amount of the pharmaceutical composition of claim 77.

79. A method for reducing human IL-17 activity, the method comprising contacting human

IL-17 with the binding protein of claim 62 such that human I.-17 activity is reduced.

80. A method for reducing human II.-17 activity in a human subject suffering from a
disorder in which IL-17 activity is detrimental, the method comprising administering to the
human subject the binding protein of claim 62 such that human I[.-17 activity in the human

subject is reduced and/or treatment is achieved.

81. A method for treating a patient suffering from a disorder in which IL-17 is detrimental

comprising administering to the patient the binding protein of claim 62 either before,
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concurrent, or after the administration to the patient of a second agent, wherein the second agent
is selected from the group consisting of budenoside, epidermal growth factor, corticosteroids,
cyclosporin, sulfasalazine, aminosalicylates, 6-mercaptopurine, azathioprine, metronidazole,
lipoxygenase inhibitors, mesalamine, olsalazine, balsalazide, antioxidants, thromboxane
inhibitors, IL-1 receptor antagonists, anti-IL-13 mAbs, anti-IL-6 or IL-6 receptor mAbs, growth
factors, elastase inhibitors, pyridinyl-imidazole compounds, antibodies or agonists of TNF, LT,
IL-1, IL-2, IL-6, IL-7, IL-8, I-12, IL.-13, IL.-15, IL.-16, IL.-18, I1.-23, EMAP-II, GM-CSF, FGF,
and PDGF, antibodies of CD2, CD3, CD4, CDg, CD-19, CD25, CD28, CD30, CD40, CD45,
CD69, CD90 or their ligands, methotrexate, cyclosporin, FK506, rapamycin, mycophenolate
mofetil, leflunomide, NSAIDs, ibuprofen, corticosteroids, prednisolone, phosphodiesterase
inhibitors, adensosine agonists, antithrombotic agents, complement inhibitors, adrenergic
agents, IRAK, NIK, IKK, p38, MAP kinase inhibitors, IL-1p converting enzyme inhibitors,
TNFo-converting enzyme inhibitors, T-cell signalling inhibitors, metalloproteinase inhibitors,
sulfasalazine, azathioprine, 6-mercaptopurines, angiotensin converting enzyme inhibitors,
soluble cytokine receptors, soluble p55 TNF receptor, soluble p75 TNF receptor, sIL-1RI, sIL-
1RII, sIL-6R, antiinflammatory cytokines, I[.-4, IL-10, IL-11, IL-13, and TGFp.

82. The method of claim 80 or 81, wherein the disorder is an autoimmune and/or

inflammatory disorder.

83. The method of claims 82, wherein the disorder is selected from the group consisting of
autoimmune and inflammatory disorders, asthma, rheumatoid arthritis, ankylosing spondylitis,
psoriatic arthritis, spondylosing arthropathy, psoriasis, gastrointestinal disorders, inflammatory

bowel disease, ulcerative cholitis, Chrohn’s disease, uveitis, and systemic lupus erythematosis.

84.The method of claim 82, wherein the disorder is selected from the group consisting of
immune and inflammatory diseases, autoimmune diseases, inflammation, Crohn’s disease,
psoriasis (including plaque psoriasis), arthritis (including rheumatoid arthritis, psoratic arthritis,
osteoarthritis, or juvenile idiopathic arthritis), multiple sclerosis, ankylosing spondylitis,
spondylosing arthropathy, systemic lupus erythematosus, uveitis, multiple sclerosis, sepsis,
neurodegenerative diseases, neuronal regeneration, spinal cord injury, primary and metastatic
cancers, a respiratory disorder; asthma; allergic and nonallergic asthma; asthma due to infection;
asthma due to infection with respiratory syncytial virus (RSV); chronic obstructive pulmonary
disease (COPD); a condition involving airway inflammation; eosinophilia; fibrosis and excess
mucus production; cystic fibrosis; pulmonary fibrosis; an atopic disorder; atopic dermatitis;

urticaria; eczema, allergic rhinitis; allergic enterogastritis; an inflammatory and/or autoimmune
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condition of the skin; an inflammatory and/or autoimmune condition of gastrointestinal organs;
inflammatory bowel diseases (IBD); ulcerative colitis; an inflammatory and/or autoimmune
condition of the liver; liver cirrhosis; liver fibrosis; liver fibrosis caused by hepatitis B and/or C
virus; scleroderma; tumors or cancers; hepatocellular carcinoma; glioblastoma; lymphoma;
Hodgkin’s lymphoma; a viral infection; a bacterial infection; a parasitic infection; HTLV-1
infection; suppression of expression of protective type 1 immune responses, and suppression of

expression of a protective type 1 immune response during vaccination.

85. A method for determining the presence of IL-17 or a fragment thereof in a test sample
by an immunoassay, wherein the immunoassay comprises contacting the test sample with at
least one binding protein or fragment thereof according to claim 62, and at least one detectable

label.

86. The method of claim 85, wherein the method further comprises:

(i) contacting the test sample with the at least one binding protein or fragment thereof, wherein
the binding protein binds to an epitope on the IL.-17 or fragment thereof so as to form a first
complex;

(ii) contacting the complex with the at least one detectable label, wherein the detectable label
binds to an epitope on the first complex, or on the IL.-17 or fragment thereof, that is not bound
by the binding protein or fragment thereof, to form a second complex; and

(iii) detecting the presence of the I1.-17 or fragment thereof in the test sample based on the
signal generated by the detectable label in the second complex, wherein the presence of the IL-

17 or fragment thereof is directly correlated with the signal generated by the detectable label.

87. The method of claim 85, wherein the method further comprises:

(i) contacting the test sample with the at least one binding protein or fragment thereof, wherein
the binding protein or fragment thereof binds to an epitope on the I1.-17 or fragment thereof so
as to form a first complex;

(ii) contacting the complex with the at least one detectable label, wherein the detectable label
competes with the I.-17 or fragment thereof for binding to the binding protein or fragment
thereof so as to form a second complex; and

(iii) detecting the presence of the I1.-17 or fragment thereof in the test sample based on the
signal generated by the detectable label in the second complex, wherein the presence of the IL-

17 or fragment thereof is indirectly correlated with the signal generated by the detectable label.
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88. The method of claim 85, wherein the method optionally further comprises diagnosing,

prognosticating, or assessing the efficiency of therapeutic/prophylactic treatment of the patient.
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 2, 5-59(all partially)

A binding protein comprising a polypeptide chain, wherein
the polypeptide chain comprises 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;

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

X2 is an Fc region;

(X1)n, wherein n is 0 or 1;

(X2)n, wherein n is 0 or 1; and

wherein

(a) VD1 or VD2 comprises three CDRs from SEQ ID NO: 541 ,
and the binding protein is capable of binding TNF;

(b) VD1 comprises three CDRs from SEQ ID NO: 541 and VD2
independently comprises three CDRs from SEQ ID NO: 541, 551,
561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636,
643, 653, 661, 671, 681, 691, 701, 711, 721, 731, 741, 753,
763, 771, 776, 781, 786, 791, 796, 801, 805, 807, or 809, or
any one of 36-41, 48-72, or 88-97, and the binding protein
is capable of binding TNF;

(c) VD1 comprises three CDRs from SEQ ID NO: 541 and VD2
comprises three CDRs from SEQ ID NO: 30, 32, 34, 108, 109,
110, 111, 112, 113, 114, 115, 121-317, 527-534, 543, 553,
563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638,
641, 651, 663, 673, 683, 693, 703, 713, 723, 733, 743, 751,
761, 773, 778, 783, 788, 793, 798, 803 or 811; or

(d) VD2 comprises three CDRs from SEQ ID NO: 541 and VD1
comprises three CDRs from SEQ ID NO: 30, 32, 34, 108, 109,
110, 111, 112, 113, 114, 115, 121-317, 527-534, 543, 553,
563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638,
641, 651, 663, 673, 683, 693, 703, 713, 723, 733, 743, 751,
761, 773, 778, 783, 788, 793, 798, 803 or 811.
Corresponding products and methods.

2-76. claims: 1, 2, 5-59(all partially)

The binding protein as defined for group 1, though wherein
the underlined SEQ ID NO is replaced by one of 551, 561,
571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643,
653, 661, 671, 681, 691, 701, 711, 721, 731, 741, 753, 763,
771, 776, 781, 786, 791, 796, 801, 805, 807, 809, 36-41,
48-72, or 88-97, respectively. Corresponding products and
methods.

77. claims: 3-59(partially)

A binding protein comprising a polypeptide chain, wherein
the polypeptide chain comprises VD1-(X1)n-VD2-C-(X2)n,
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wherein;

VD1 is a first Tight chain variable domain;

VD2 is a second light chain variable domain;

C is a Tight chain constant domain;

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

X2 does not comprise an Fc region;

(X1)n, wherein n is 0 or 1;

(X2)n, wherein n is 0 or 1; and

wherein

(a) VD1 or VD2 comprises three CDRs from SEQ ID NO: 546 ,
and the binding protein is capable of binding TNF;

(b) VD1 comprises three CDRs from SEQ ID NO: 546 and VD2
independently comprises three CDRs from SEQ ID NO: 546, 556,
566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716,
726, 736, 746, 758, 768 or any one of 42-47, 73-87, or
98-107, and the binding protein is capable of binding TNF;
(c) VD1 comprises three CDRs from SEQ ID NO: 546 , and VD2
comprises three CDRs from SEQ ID NO: 31, 33, 35, 116, 117,
118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588,
598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748,
756, 766 or 812;

(d) VD2 comprises three CDRs from SEQ ID NO: 546 , and VD1
comprises three CDRs from SEQ ID NO: 31, 33, 35, 116, 117,
118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588,
598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748,
756, 766 or 812.

Corresponding products and methods.

78-124. claims: 3-59(partially)

The binding protein as defined for group 77, though wherein
the underlined SEQ ID NO is replaced by one of 556, 566,
576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716, 726,
736, 746, 758, 768, 42-47, 73-87, or 98-107, respectively.
Corresponding products and methods.

125-366. claims: 60, 62-88(all partially)

An IL-17 binding protein comprising at least one heavy chain
variable region (VH region) comprising:

(a) three complementarity determining regions (CDRs) from
any one of SEQ ID NOS: 30, 32, 34, 108-115, 121-317,
527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618,
623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713,
723, 733, 743, 751, 761, 773, 778, 783, 788, 793, 798, 803,
and 811; or

(b) any one of SEQ ID NOS: 30, 32, 34, 108-115, 121-317,
527-534, 543, 553, 563, 573, 583, 593, 603, 608, 613, 618,
623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 713,
723, 733, 743, 751, 761, 773, 778, 783, 788, 793, 798, 803
and 811.

Wherein each SEQ ID NO corresponds to one "invention".
Corresponding products and methods.
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367-608. claims: 61-88(partially)

An IL-17 binding protein comprising at least one light chain
variable region (VL region) comprising:

(a) three complementarity determining regions (CDRs) from
any one of SEQ ID NOS: 31, 33, 35, 116-120, 318-526,
535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668, 678,
688, 698, 708, 718, 728, 738, 748, 756, 766, and 812; or
(b) any one of SEQ ID NOS: 31, 33, 35, 116-120, 318-526,
535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668, 678,
688, 698, 708, 718, 728, 738, 748, 756, 766, and 812.
Wherein each SEQ ID NO corresponds to one "“invention".
Corresponding products and methods.
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