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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 inﬂ&mmaiory diseases, cancer, and other diseases are provided.

Background of the Invention

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

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 (imAbs) with the
desired specificities of the bispecific antibody. Because of the rapdom pairing of two different
immunoglobulin {Ig) heavy and light chains within the resulting hybrid-hybridoma (or
quadroma) cell line, up to ten different Ig specics are generated, of which only one is a
functional bigpecific 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
vield 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) I. 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 (scl*v) {fragments that recognize
different antigens (see Economides et al. (2003} Nat. Med. 9(1): 47-52). Tandem scFv
molecules (tal*v) represent a straightforward format by simply connecting the two scFv
molecules with an additional peptide linker. The two scFv fragments present in these tandem
scl'v 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 sclv fragments can normally be expressed in
soluble form in bacteria, it iS,.ﬁOWGV&l‘, often observed that tandem scFv molecules form
insoluble aggregates in bacteria. Thus, refolding protocols or the use of manumalian expression
systems are routinely applied to produce soluble tandem scFv molecules. In vive expression by
transgenic rabbits and cattle of a tandem scFv directed against CD2§ and a melanoma-
associated proteoglycan was reported by Gracie et al. (1999} 1. Clin. Invest. 104(10), 1393-401.
In this construct, the two scPv molecules were connected by a CHI 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; lto et al. (2003) J. Immunol. 170(9): 4802-9; Karni et al. (2002) J.
Neurcimmunol. 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 iength 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 V1.B-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
tplementation 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
HER2 and CD3. A large knob was introduced in the VH domain by exchanging Val37 with Phe
and Leud5 with Trp and a complementary hole was produced in the VL domain by mutating
Phe98 to Met and Tyr&7 to Ala, either in the anti- HER? 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 seguence at the constant region, thus creating
non-native and non-natural form of the antibody sequence, which may result in increased
immunogenicity, poor in vive stability, as well as undesirable pharmacokinetics.

Single-chain diabodies (s¢Db) represent an alternative strategy for improving the
formation of hispecific 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. Inumunother. 45(3-4): 128-30; Wu et al. (1996)
Immunotechnol. 2(1): 21-36; Pluckthun and Pack (1997) Immunotechnol. 3(2): 83-103;
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 (o Fc to generate more [g-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
(177342 and Miller et al. (2003) J. Immunol. 170(9): 4854-61).

TNF (also referred to as tumor neerosis factor, munor necrosis factor-aipha, tumor
necrosis factor-a, TNF--¢, 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 inflarnmation. 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. I[.-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 TN are provided.

Brief Sumimary of the Invention

Multivalent binding proteins capable of binding TNI and IL17 are provided. A novel
family of binding proteins capable of binding TNI" and IL.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 Fe region and n is 0 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 luman heavy chain variable domain, a CDR grafted heavy chain variable domain, or a
humanized heavy chain variable domain. In vet 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, X1is a
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linker comprising the amino acid sequence AKTTPKLEEGEFSEAR (SEQ ID NO: 1);
AKTTPKLEEGEFSEARV (SEQ ID NO: 2); AKTTPKLGG (SEQ ID NO: 3); SAKTTPKLGG
(SEQ TD NO: 4); SAKTTP (SEQ ID NO: 5); RADAAP (SEQ 1D NO: 6); RADAAPTVS (SEQ
ID NO: 7); RADAAAAGGPGS (SEQ ID NO: 8); RADAAAA(G,S)4 (SEQ ID NO: 9),
SAKTTPKLEEGEFSEARV (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: 173,
AKTTPPSVTPLAP (SEQ ID NO: 18); AKTTAP (SEQ ID NO: 19); AKTTAPSVYPLAP (SEQ
ID NO: 203, ASTKGP (SEQ ID NO: 21); ASTKGPSVEPLAP (SEQ 1D NO: 22),
GGGGSGGGGSGGGES (SEQ ID NO: 23); GENKVEYAPALMALS (SEQ ID NO: 24);
GPAKELTPLKEAKVS (SEQ ID NO: 25); or GHEAAAVMQVQYPAS (SEQ 1D NO: 26);
TVAAPSVFIFPPTVAAPSVFEIFPP (SEQ ID NO: 27); and
ASTKGPSYFPLAPASTEKGPSVFPLAP (SEQ ID NO: 28). In an embodiment, X2 is an Fc
region. In another embodiment, X2 is a variant Pc 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
VDI 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 i3 an
Fc region.

In an embodiment, V31 and VD2 in the binding protein are light chain variabie
domains. In an embodiment, the light chain variable domain is a murine light chain variable
domain, 2 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}y, 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): (SEQ ID NO: 9), SAKTTPKLEEGEFSEARY (SEQ ID NO: 10);
ADAAP (SEQ ID NO: 11); ADAAPTVSIFPP (SEQ 1D NO: 12); TVAAP (SEQ ID NO: 13);
TVAAPSVFIFPP (SEQ ID NO: 14); QPKAAP (SEQ ID NO: 15); QPKAAPSVTLFPP (SEQ ID
NQO: 16); AKTTPP (SEQ ID NO: 17); AKTTPPSVTPLAP (SEQ ID NO: 18); AKTTAP (SEQ
ID NQO: 19); AKTTAPSVYPLAP (SEQ 1D NO: 20); ASTKGP (SEQ ID NO: 21);
ASTKGPSVEPLAP (SEQ ID NO: 22), GGGGSGGGGSGGGGS (SEQ 1D NO: 23);
GENKVEYAPALMALS (SEQ ID NO: 24); GPAKELTPLKEAKVS (SEQ ID NO: 25); or
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GHEAAAVMQVQYPAS (SEQ ID NO: 20); 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. Tn 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 lght 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, Cis 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, Cis 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 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 Fe 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
VDI-(XDin-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 ¢ach of the second two polypeptide chain comprises VD 1-(X1)n-
VD2-C-(X2)n, wherein VD1 is a first light chain variable domain, VD2 is a second light chain
variable domain, C is a light chain constant domain, X1 is a 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 CHI 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 hinding TNF. Accordingly, in some embodirents, 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 D NOS.

In an embodiment, the binding protein comprises V131 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, 803, 807, 8GY, 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
hinding TNF;
(b} the VD1 and VD2 heavy chain variable domains independently comprise three CDRs from
SEQ ID NO: 541, 551, 561, 571, 381, 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, 803,
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, 580, 596, 6438, 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
{c) the VD1 heavy chain variable domain comprises three CDRs from SEQ ID NO: 341, 551,
561,571, 581, 391, 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, 803, 807, 809, or any one of
36-41, 48-72, or §8-97, 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, 666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-37, 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, 335-539, 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, 0641, 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 1D NG: 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 VD 1-(X1n-VD2-C-(X2)n, wherein; VD1 isa
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 CHI, wherein the (X 1)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-(XDin-VD2-C-{X2)n, wherein, VD1 isa
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 (X 1)n is either present or absent; and (X2)n does not comprise an Fe 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(X1in-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 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-(X Dn-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
Fe 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 1
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 Fe region. In yet another embodiment, the
Fc region is an Fc region from an IgGl, an Fe region from an 1gG2, an Fe region from an IgG3,
an Fc region from an IgG4, an Fe region from an IgA, an Fc region from an IgM, an Fc region
from an IgE, or an Fe region from an Igh.

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, 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 a3 or different
from the first parent antibedy; 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 Ic region, wherein the (X2)n is
either present or absent; and wherein second and fourth polypeptide chains comprise VD1-
(X1n-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 (3X1)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 II.-17 comprises the steps of a}
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obtaining a first parent antibody, or antigen binding portion thereof, that binds 11.-13; b)
obtaining a second parent antibody. or antigen binding portion thereof, that binds IL-17; ¢)
constructing first and third polypeptide chains comprising VD1-(X1Dn-VD2-CAX2)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 {irst 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 VDI-(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 (X1n 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 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; ¢) constructing first and third polypeptide chains comprising VD1(X1n-VD2-
C~(X2)n, wherein; VDI is a first heavy chain variabie 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; (X1n 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-(X 1)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 ahsent; e) expressing the [irst, 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 [irst 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 CHI 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 chaing 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 {rom 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 aniibody 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 dilferent 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")s fragment, a bivalent fragment comprising two Fab fragments linked by
a disulfide bridge af 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 (VI region) comprising:

(a) three complementarity determining regions (CPRs) from any one of SEQ 1D 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, 708, 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 1[.-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.

In one embodiment, the invention provides n TL-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, 538, 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 embodinient, 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 5335; 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 IL-17;

{b) neutralizes IL.-17;

(¢) diminishes the ability of }L-17 1o bind fo its receptor;

(d) diminishes the ability of pro-human IL-17, mature-human IL-17, or truncated-human
11-17 to bind to iis receptor; and/or

(e) reduces one or more of 11.-17-dependent cytokine production, 1L-17-dependent cell
killing, IL.-17-dependent inflammation, 1L-17-dependent bone erosion, and IL-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 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 one embodiment, the binding protein has an off rate constant (Koff) of at most about
107%s7"; at most about 107%™ at most about 107s-1; or at most about .1 O'ﬁs'l, as measured by
surface plasmon resonance.

In one embodiment, the binding protein has a dissociation constant {KD) of at most
about 167 M at most about 10 M at most about 107 M at most about 107 M at most abont
10" M; at most about 107 M; or at most 1077 M.

In another aspect, the invention provides a binding protein capable of binding human
11.-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 D 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 1D 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
ingtance, 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 infernalized (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.
Morcover, 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°Ms™, as measured by surface plasmon resonance. Tn an
embodiment, the binding protein has an on rate constant (K,,) to one or more targets between
about 10°M's™ and about 10°M's; between about 10°M s and about 10°M's; between
about 10°M's™ and about 10°M™s™; or between about 10°M's™ and about 10°M™s", as
measured by surface plasmon resonance,

In another embodiment the binding protein has an off rate constant {K.g) for one or
more targets of: at most about 107%™ at most about 107%™ at most about 107 st 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 abouf 107" 1o abou t 10"43'1‘; of about
107" to about 107°s"; or of about 10”°s” to about 106%™, as measured by surface plasmon

Tesonance.
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In another embodiment the binding protein has a dissociation constant (Ky,) to one or
more targets of: at most about 107" M; at most about 10°M: at most about 10°M; at most about
107°M; at most about 10™M; at most about 10"*M; or at most 10°°M. Tn an embodiment, the
binding protein has a dissociation constant (Kp) to its targets of about 10”M to about 10™M; of
about 10°°M to about 10°°M; of about 10°M to about 107M; of about 10™°M to about 10™'M;
of about 10°'"M to about 107*M; or of about 10710 M about 107*M.

In another embodiment, the binding protein described herein is a conjugate further
comprising an agent. In another embodiment, the agent is an immuncadhesion molecule, an
imaging agent, a therapeutic agent, or a cytotoxic agent. In an embodiment, the imaging agent 18
a radiolabel, an enzyme, a fluorescent fabel. a luminescent label, a bioluminescent label, a
magnetic label, or biotin. In another embodiment, the radiolabel is: BH, MC, 3, 7Y, P T¢, Vin,
Y, B, T, **Ho, or "PSm. 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 apoptolic agent.

In another embodiment, the binding protein described herei_n 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 hinding 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 ferther embodiment provides a vector comprising the isolated nucleic acid
disclosed herein wherein the vector is pcDNA; pTT (Durocher et al. (2002) Nucleic Acids Res.
302y pTT3 (pT'T with additional multiple cloning site; pEFBOS (Mizushima and Nagata
(1990) Nucleic Acids Res. 18(17); pBV; pIV; pcDNA3.1 TOPO; pEF6 TOPO; pBOS-h(Cv1,
pHybE or pBJ. In an embodiment, the vector is a vector disclosed in US Patent Publication No.
20090239256.

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 mamimalian 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 S{9.
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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 o
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 methed is a dual specific
tetravalent binding protein. In a particular embodiment, 90%-95% of the binding protein
produced is a duat 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-hydroxybutrvate), poly (caprolactone), poly {dioxanone); poly (¢thylene
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-B- 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 cyfotoxic 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, CTLA4-Ig, anti-CD20}), an
adhesion molecule blocker (inciuding 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-IL.-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 disciosed 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, discases 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
inflanmmation, including Crohn’s disease, psoriasis (including plague psoriasis). arthritis
(including rheumatoid arthritis, psoratic arthritis, osteoarthritis, or juvenile idiopathic arthritis},
mutitiple 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 inveolving airway inflammation; eosinophilia; fibrosis
and excess mucus production; cystic {ibrosis; 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; inflarnmatory bowel diseases (IBD); ulcerative colitis; Chrohn's
disease; an inflammatory and/or autoinmmnne condition of the Hver; 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 imnune responses, and suppression of expression of a protective type 1
immune response during vaceination.

In an embodiment, the antibodies or antigen-binding portions thereof, are used o 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 sulfering 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, I.-1 receptor antagonists, anti-IL-1P 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, TL-6, TL-7, TL-8, TL-12, TL-13, IL-15, [L-16, 1L-18, I.-23, EMAP-H, GM-CSF, FGF,
and PDGF, antibodies of CD2, CD3, CD4, CDS, CD-19, CD25, CD28, Cb30, CD406, CD45,
CD69, CD90 or their ligands, methotrexate, cyclosporin, FK506, rapamycin, mycophenolaie
mofetil, leflunomide, NSAIDs, ibuprofen, corticosteroids. prednisolone, phosphodiesterase
inhibitors, adensosine agonists, antithrombotic agents, complement inhibitors, adrenergic
agents, IRAK, NIK, IKK, p38, MAP kinase inhibitors, IL.-13 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, s1L-1RI, sIL-
IRIL, sIL-6R, antiinflammatory cytokines, 11.-4, 11.-10, TL-11, [L-13, or TGFp. In a particular
embodiment the pharmaceutical compositions disclosed herein are administered to the patient
by parenteral, subcutancous, intramuscular, infravenous, intrarticular, intrabronchial,
intraabdominal, intracapsular, intracartilaginous, intracavitary. iniracelial, 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, intrapasal, or fransdermal
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 hmmunoglobulin 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 conceniration 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 Jeast 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 (i), 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 fabel 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 sampie 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.

The present disclosure provides use of an effective amount of the pharmaceutical
composition as described herein, in the manufactore of a medicament for treating & mammal.

The present disclosure provides use of the binding protein as described herein, in the
manufacture of a medicament for reducing human IL-17 activity, wherein I1.-17 is to be
contacted with such binding protein.

The present disclosure provides use of the binding protein as described herein, in the
manufacture of a medicament for reducing hwman IL-17 activity in a human subject suffering
from a disorder in which IL-17 activity is detrimental.

The present disclosure provides use of the binding protein as described herein in the manufacture
of a medicament for treating a patient suffering from a disorder in which IL-17 is detrimental
wherein said binding protein is to be administered either before, 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, cyclosperin,
sulfasalazine, aminosalicylates, 6-mercaptopurine, azathioprine, metronidazole, lipoxygenase
inhibitors, mesalamine, olsalazine, balsalazide, antioxidants, thromboxane inhibitors, IL.-1
receptor antagonists, anti-IL-1f3 mAbs, anti-IL-6 or IL-6 receptor mAbs, growth factors, elastase
inhibitors, pyridinyi-imidazole compounds, antibodies or agonists of TNF, LT, IL-1, IL-2, IL-6,

20



IL-7, IL-8, 1L.-12, ¥L.-13, IL-15, IL-16, IL-18, TL-23, EMAP-H, GM-CSF, FGF, and PDGF,
antibodies of CD2, CD3, CD4, CD§, CD-19, CD25, CD2§, CD30, CD40, CD45, CD6Y, CDY0 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-1B converting enzyme inhibitors, TNFa-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-1RIl, sIL-6R, antiinflammatory
cytokines, IL-4, TL-10, IL-11, IL-13, and TGFp.

The present disclosure provides a binding protein that specifically binds at least two
target proteins, wherein the target proteins comprise TNF-a and [L.-17, and the binding protein
comprises a polypeptide chain, wherein the polypeptide chain comprises VD 1-(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 Hnker with the proviso that it is not CHI;

X2 is an Fc region;

{(X1)n, whereinnis 0 or i;

(X2, whereinn is 0 or 1; and
wherein the binding protein is capable of binding human IL-17 and TNF-o;
wherein the VD1 and the VD2 comprises either

& first CDR-H1 comprising NYGII,

a first CDR-H2 comprising WINTYTGKPTYAQKFQG, and

a first CDR-H3 comprising KLFTTMDVTDNAMDY'; and.

Of comprises

a second CDR-H! comprising DYEIH,

a second CDR-H2 comprising VNDPESGGTFYNQKFDG, and

a second CDR-H3 comprising YSKWDSFDGMDY.

The present disclosure provides a binding protein that specifically binds at least two
target proteins, wherein the target proteins comprise TNF-a and IL-17, and the binding protein
comprises a polypeptide chain, wherein the polypeptide chain comprises VD 1-(X1)n-VD2-C-
{X2m, wherein;
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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 linker with the proviso that it is not CL;

X2 does not comprise an Fe region;

(X1Dn, whereinnis Qor 1;

(X2)n, whereinn is O or 1; and
wherein the binding protein is capable of binding human {L.-17 and TNF-q;
wherein the VD1 and VD2 comprises either

a first CDR-L1 comprising RASQDISQYLN,

a first CDR-L2 comprising YTSRLQS, and

a first CDR-1L.3 comprising QQGNTWPPT;
or comprises

a second CDR-L1 comprising RASSGHSYID,

a second CDR-L2 comprising ATFDLAS, and

a second CDR-1.3 comprising RQVGSYPET.

The present disclosure provides a binding protein that specifically binds at Teast two
target profeins, wherein the target proteins comprise TNF-¢ and 11.-17, and the binding protein
comprises first and second polypeptide chains, wherein the first polypeptide chain comprises a
first VD1-(X Dn-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 chamn constant domain;

X1 is a first linker with the proviso that it is not CHI;
X2 is an Fc region; and

nis Gorl;

wherein the VD1 or VD2 of the first polypeptide chain comprises

a first CDR-HIcomprising the amino acid sequence of NYGII;

& first CDR-H2 comprising the amino acid sequence of WINTYTGEPTY AQKFQG; and

a first CDR-H3 comprising the amino acid sequence of KLFTTMDVTDNAMDY;

or comprises

a second CDR-H1 comprising the antino acid sequence of DYEIH;

a second CDR-H2 comprising the amine acid sequence of VNDPESGGTFYNQKFDG;

and
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a second CDR-H3 comprising the amino acid sequence of YSKWDSFDGMDY; and

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

VD1 is a first light chain variable domain;
VD2 is a second light chain variable domain;
C is a light chain constant domain;
X1 is a second linker with the proviso that it is not a light chain constant domain;
X2 does not comprise an Fe region;
fnisOori; and
wherein the VD1 or VD2 of the second polypeptide chain comprises

a first CDR-L1 comprising the amino acid sequence of RASQDISQYLN;

a first CDR-L2 comprising the amino acid sequence of YTSRLQS; and

a first CDR-L3 comprising the amino acid sequence of QQGNTWPPT;

Of COMprises

a second CDR-L1 comprising the amino acid sequence of RASSGISYID;

a second CDR-L2 comprising the amino acid sequence of ATFDLAS; and

a second CDR-L3 comprising the amino acid sequence of RQVGSYPET, wherein both
VD 1s bind the same target protein and both VD2s bind the same target protein.

The present disclosure provides a binding protein that specifically binds at least two
target proteins, wherein the target proteins comprise TNF-a and IL-17, and the binding protein
comprises four polypeptide chains, wherein two polypeptide chains comprise VD1-(X1)n-VD2-
C-«(X2mn, 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 Hinker with the proviso that it is not CH;
X2 1g an Fec region; and
nisorl;
wherein two polypeptide chains comprise 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 Hght chain constant domain;
X1 is a second linker linker with the proviso that it 1s not a light chain constant

domain;
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X2 does not comprise an Fe region; and
nisOori;
wherein the VD1 and VD2 of the two first polypeptide chaing comprises either
a first CDR-H1 comprising the amino acid sequence of NYGIL
a first CDR-H2 comprising the amino acid sequence of WINTYTGREPTYAQKFQG; and
a first CDR-H3 comprising the amino acid sequence of KEFTTMDVTDNAMDY;
Or comprises
& second CDR-Hlcomprising the amino acid sequence of DYEIH;
a second CDR-H2 comprising the amino acid sequence of VNDPESGGTFYNQKFDG;
and
a second CDR-H3-comprising the amino acid sequence of YSKWDSFDGMDY;
wherein the VD1 and VD2 of the two second polypeptide chains comprises either
a first CDR-L! comprising the amino acid sequence of RASQDISQYLN;
a first CDR-L2 comprising the amino acid sequence of YTSRLQS; and
a first CDR-L3 comprising the amino acid sequence of QQGNTWPPT;
0T COMPriscs

a second CDR-L1 comprising the amino acid sequence of RASSGIISYID (SEQ ID NO:

822};

a second CDR-L.2 comprising the amino acid sequence of ATFDLAS (SEQ 1D NG: 823);
and

a second CDR-L3 comprising the amino acid sequence of RQVGSYPET (SEQ ID NO:
824),

wherein all four VD 1s bind the same target protein and all four VD2s bind the same
target protein.

The present disclosure provides a binding protein comprising two first polypeptide chains
each comprising the amino acid sequence of SEQ ID NO: 660, and two second polypeptide
chains each comprising the amino acid sequence of SEQ ID NO: 665.

The present disclosure provides a binding protein conjugate comprising & binding protein
as disclosed herein, the binding protein conjugate further comprising an agent selected from the
group consisting of: an immunoadhension molecule, an imaging agent, a therapeutic agent, or a
cytotoxic agent.

The present disclosure provides the use of the binding protein as disclosed herein in the
manufacture of a medicament for treating a subject for a disease or a disorder wherein the

medicament is to be administered to the subject such that treatment 1s achieved.
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Brief Description of the Drawings

Figure 1A s 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 technigues are used for chemical
syntheses, chemical analyses, pharmaceuntical 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 thereol, 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, cach 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, Igk, 1gM, IgD,
IgA and IgY), class (e.g., IgG 1, 1gG32, I 3, IgG4, IgAl and IgA2), 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 Fe region or a variant e region. The Fe 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 FeyRs and complement
C1q, respectively. Neonatal Fe receptors (FcRn) are the critical components determining the
circulating half-life of antibodies. In still another embodiment af 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 (o
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: 0266-73.). 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. ITmmunol. 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) Biochen. 39; 9698-708), and half Ic is sufficient for mediating FeRa 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 Iocated 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 Jeast 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 1gG is dependent on sialylation of the N-linked
elycan of the IgG Fc fragment. The precise glycan requirements for anti-inflammatory activity
has been determined, such that an appropriate IgG1 Fe fragment can be created, thereby
generating a fully recombinant, sialylated 1gG1 Fc with greatly enhanced potency (Anthony et
al. (2008) Science 320n373-376).
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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 CHI 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 Pv fragment
consisting 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. W0 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 domaing (o pair with complementary domains of
another chain and creating two antigen binding sifes (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-CIT1-
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
multivaient binding protein is engineered to have the three or more antigen binding sites, and is
generally not a naturally occurring antibody. The ferm “multispecific binding protein” refers to
a binding protein capable of binding two or more related or unrelated targets. Dual variable

domain (DV1)) binding proteins provided herein comprise two or more antigen binding sites and
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are tetravalent or multivalent binding proteins. DVD-binding proteins may be monospecific, i.¢.,
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 lght chair 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): 6444-64438)}, 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/LC), 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 TIC/LC) (see PCT
Publication No. WO 02/02773). Accordingly a dual-specific binding protein has two identical
antigen binding arms, with identical specificity and identical CIDR 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 sife 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 evatuating
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 Guantitatively 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 popuiation 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” inciudes 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 germiine imununoglobulin
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
germiine 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 inciude 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 1.V, and Larrick J.W. (2002) BioTechniques 29:128-145; Hoogenboom
H.. and Chames P. (2000} Immunclogy Today 21:371-378 ), antibodies isolated from an animal
(e.g., a mouse) that is transgenic for human immunogiobulin genes (see, Taylor, L. )., et al.
(1992} Nucl. Acids Res. 20:6287-6295; Kellermann S-A. and Green L.L. (2062) 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 immunogiobulin
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 répertoire 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 fo 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 shufiling.
Random mutagenesis of CDR and/or framework residues is described by: ¢.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 o antibodies which comprise heavy and light
chain variable region sequences from a non-hiuman 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 Fe 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 CI11, 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 {rom 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 complemeniarity determining region within antibody
variable sequences. There are three CIDRs 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 sysiem 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 (19873 J. Mol. Biol. 196:901-917; Chothia et al. (1989) Nature 342:877-883) found
that certain sub- portions within Kabat CIDRs adopt nearly identical peptide backbone
conformations, despite having great diversity at the level of amino acid sequence. These sub-
portions were designated as .1, 1.2 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
(19935) FASEB . 9:133-139 and MacCallum (1996) J. Mol. Biol. 262(5):732-45). Still other
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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 -L3 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 celis that have not undergone the maturation process that
leads to genetic rearrangement and nmwtation for expression of a particular immunoglobuiin.
(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 “peutralizing” 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 specilicity 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 arino 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 fragient 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 moduiating 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, competifion) 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 Tnternational AB, a GE Healthcare company, Uppsala, Sweden and Piscataway. NI},
For further descriptions, see Jonsson et al. (1993) Ann. Biol. Clin. 51:19-26; Jdnsson.

The term “Kqy” 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 “Kp” 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,p” 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 {ree antibody and antigen as
shown by the equation below:

Ab + Ag—Ab-Ag.

The terms “Kp” 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 BlAcore® (biomolecular interaction analysis) assay, can
be used (e.g., instrument available from BlAcore 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 frans 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 (o
which they are ligated. Expression control sequences inciude 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 (ranslation 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 fo 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., multipie) 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 eu.ka:yotic‘ccﬂs selected from any of the Kingdonis 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.CG; the insect cell line 519 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
LABORATORY 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 vatue 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
farther 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-1L-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 chaing 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, vet 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.

) 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 (VI} linked in tandem, followed by the constant domain CHI 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 Hght 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-

hinding protein molecules may inciude one immunogiobulin 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);
AKTTPKLEEGEFSEARV (SEQ ID NO: 2); AKTTPKLGG (SEQ ID NO: 3); SAKTTPKLGG
(SEQID NO: 4); SAKTTP (SEQ ID NO: 5); RADAAP (SEQ ID NO: 6); RADAAPTVS (SEQ
ID NO: 7); RADAAAAGGPGS (SEQ ID NO: 8); RADAAAA(GS): (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); QPKAAPSVTLEFPP (SEQ ID NO: 16); AKTTPP (SEQ ID NO: 17},
AKTTPPSVTPLAP {(SEQ ID NO: 18); AKTTAP (SEQ ID NO: 19); AKTTAPSVYPLAP (SEQ
ID NO: 203 ASTKGP (SEQ ID NO: 21); ASTKGPSVEPLAP (SEQ ID NO: 22),
GGGGSGGGGSGGGGS (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
ASTEGPSVFPLAPASTEGPSVEPLAP (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 CHI/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/CHI
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/CH]1 domains; the light chain linkers can be from Ci or Ch; and the heavy chain linkers can
be derived from CIH1 of any isotypes, including Cyl, Cy2, Cy3, Cvd, Cal, Co2, 8, Ce, and CpL.
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 F¢ 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 Fe region includes
Fc region from [gGl, IgG2, 1gG3, 1gG4, IgA, 1gM, 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 Tabie 1, in any orientation is provided. In some embodiments, VDI and VID2
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 Joss 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- I1.-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 {Segquence
No. | Unique 1234567890123456789012345678901234567890
b

EVOLVQSCAEVKEPGSSVEVSCKASGYTFIDYEIHWVROA
PEOGLEWMGVNDPESGGTFYNOQREDGRVILTADESTSTAY
MELSSLRSEDTAVYYCTRY SEWDSFDGMDYWGQGTTVIVS

3

3¢ ARZTIVH{VH-ILL7 (=seq. 1)

DIOMTQOSPSSLESASVGDRVIITCRASSGIISYIDWFQOKP
31 ABZT73VLIVL-IL17 (seqg. 1) |CRAPRRLIYATFDLASGCVPSRESGSGSCGIDYTLTISSLOP
EDFATYYCROVGSYPETFGOGTRKLEIRR

EVOLVQSGAEVKERPGSSVKVSCKASGESFGGYGIGWVROA
PGOGLEWMGGITPRFFGFADYAQRFQGRVIITADESTTTAY

32 |RB2TAVH|VH-TILL7 (seq. 2} oy on ronpTAVYYCARDPNEFHNGY Y S TEDEDSHGOGT

TVIV5ES
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SEQ ID| ABT Protein region
No. | Unique
ID

Sequence
1234567890123456789012345678901234567890

33 ABZT4VL | VL-TIL17

{seg. 2

)

EIVLTQSPDFQSVIPKEKVIITCRASODIGSELHWYQQKP
DOPPELLIKYASHSTSGVPSRESGSGSGTDEF TLTINGLEA
EDAGTYYCHQTDILPYTFGPGTKVDIKR

34 ABZT75VH| VH-ILL7

(seg. 3

)

EVOLVOSGAEVEREPGESVEISCRASGGSFRSYGISWVRQA
PGOGLEWMGGITHFFGITDYAQKFQGRVTITADESTTTAY
MELSGLISDDTAVYYCAREPHDEWNGY YDTHDFDSWGOGT
TVIVSS

35 ABRZ2T75VL VL-ILL17

(seg. 3

)

EIVLTQSPDFQSVIPKEKVTITCRASONIGSELHWYQQKR
DOSPRLLIRYASHSISGVPSRESGEGSGTIDFTLTINGLEA
EDAATYYCHOSDTLPHTFGOGTRVDIKR

Tables 1B and 1C provide the VH and VL seguences 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-¢ VH Sequences

Protein region SEQ ID NO Sequence
123456785012345678901234567890
EVOLVQSGAEVERPGASVEVSCKASGYTET
AE11i-1 VH SEQ ID SYDVNWVROATGQGLEWMGHMNPNSGNTGY
NO. :36 AQRFQGRVIITADESTSTAYMELSSLRSED
TAVYYCAIFDSDYMDVWGKGTLVIVSES
CDR- Residues 31~
AE11-1 VH 1 35 of SBEQ ID SYDVN
NG, 136
CDR- Residues 50—
AEll~1 VH 66 of SEQ ID WMNDPNSCNTCYAOKFQG
H2
NO. 136
CPR- Residues 99-
AEll-~]l VH H3 106 of SEQ FDSDYMDV
ID WO.:36
EVOLVQSGAEVERKPGSSARKVSCHASGETIES
AE11-5 VE SEQ ID SYAISWVRQAPGQGLEWMGGLIPILGTANY
B NO, 37 AQRFLGRVIITADESTSTVYMELSSLRSED
TAVYYCARGLYYDPTRADYWGOGTLVIVES
CDR— Residues 31-
BELLI~5 VH "L 25 of BEQ ID SYATS
NO, 37
CDR- Residues 50-
AE11-5 VH €6 of SEQ ID GILIPILGTANYAQKFLG
H2
NG, : 37
CDR~ Residues 99-
AEll~5 VH H3 109 of SEQ GLYYDPTRADY
ID NO.:37
EVOLVESGGGLVOPGGSLRLSCATSGETFN
SEQ ID NYWMSWVROAPCGECGLEWVANINHDESERYY
TNF-JK1 VH KO . : 38 VDSAKGRETISRDNAEKSLFLOMNSLRAED
: TAVYYCARIIRGRVGEFDYYNYAMDVWGOGT
LVEVSS
CDR- Residues 31-
TNF—-JK1 VH "1 35 of SEQ ID WYWMS
NO.: 328
CDR~ Residues 50~
TNF—-JKL VR 66 of SEQ ID NINHDESERYYVDSAKG
H2 NC.:38
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Protein region SEQ ID NC Sequence
1234567890123456785901234567890
CDR- Residues 99—
TNE-JKL VH H3 115 of SEQ IIRGRVGFDYYNYAMDV
ID NO.:38
CDR- Residues B89
THNE-JK1 VL 3 ~95 of SEQ QESYSLI
ID NO.:38
EVQLVQSGAEVEKPGASVEVSCKTSGYTFES
SEQ TD NYDINWVROPTGOGLEWMGWMDPNNGNTGY
TNE-YT7C VH NO. £ 39 AOKFVGRVTIMTRDTSKTTAYLELSGLESED
o TAVYYCARSSGSGETRYREYFQSWGOGTMV
V35S
CDR- Residues 31—
TNF-Y7C VH H1 35 of [EQ ID NYDIN
NO.:38
CDR~ Residues 50-
TNF-Y7C VH 66 of SEQ ID WMDPNNGNTGYAQKFVGE
H2 -
NC. 39
CDR- Residues 99-
TNF-Y7C VH 03 112 of 8EQ KSSGSGETWYKEYFQS
ID NO.:39
EVQLVQSGAEVKEKKPGASVREVSCKTSGYSLT
AEL11~7 VH SEQ ID QYPIHWVRQAPGORPEWMGWI SPEGNGNTEL
HC. 40 SPREQGERVTLSRDASAGTVFMDLSGLTSDD
TAVYFCISVDLEDHWGOGTLVIVSS
COR- Residues 31~
AEil-7 VH Bl 35 of SEQ ID OYPIE
NO. 40
CDR~ Residues 30-
AE11-7 VH 66 of SEQ ID WISPGNGNTKLSPEFQG
H2
NO. : 40
CDR- Residues 99~
AR11-7 VH u3 104 of SEQ VDLGDE
ID NO.:40
EVQLVESGGGLVOPGRSLRLSCAASGETED
AE11-13 VH SEQ ID DYPMHEWVRQAPGEGLEWVSGLSSNSASIGY
NO. 41 ADSVRGRFTISRDNAQNTLYLOMNSLGDED
TAVYYCVSLILGIGCOGTLVIVIS
COR— Residues 31~
AR11-13 VH 01 35 of SEQ ID DYPMH
MO.:41
CDR- Residues 50-
AE11~13 VH 66 of SEQ ID GISSNSASIGYADSVEG
HZ2
NO, : 41
CDR- Residues 99—
AELI-13 VH i3 102 of SEQ ILTLG
ID NO.:41

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

NO.:42

Protein region SEQ ID NO. Sequence
1224567890123456789012345678%0
SYELTQPPSVSLSPGOTARITCSGDALPKY
AE11-1 VL SEQ ID YAYWYQOKPGRAPVLVIYRDTERPSGIPER
NO. :4Z FSGSESGTIVILTISGAQAEDEADYYCOSA
DESGTBWVFGGGTELTVL
CDR~ Residues 23~
AEll-1 VL 33 of SEQ ID SGDALPEQYAY
L1
NO.:42
CDR~ Residues 49—
AELl-1 VL 1o 55 of SEQ ID KDTERPS
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Protein region SEQ ID NO. Sequence
123456789012345678901224567850
CDR— Residues 83
AE11-1 VL 1.3 -98 of SEQ SADSSGTSWV
ID NO.:42
DIVMTQSPDFHSVIPKEEVTITCRASQSIG
AE11~5 VL SEQ ID SSLHWYQORPDQSPRLLIRHASQSISGVPS
NO. : 43 RESGSGSGIDFTLTIHSLEAEDAATY YCHQ
SSSSPPPTFGOGTOVEIR
CDR~ Residues 24-
AEl1l-5 VI, 34 of SEQ ID RASQSIGSSLH
Ll
NO.:43
CDR— Residues 50-
ARL1-5 VL .2 56 of SEQ ID HASQSEIS
NO, : 43
CDR~- Residues 89
AE11-5 VL 3 -%8 cf SEQ HOSSSSPPPT
ID NO.:43
DIRLTOSFSPLSASVGDRVTIITCRASQSIC
TNF—JEL VL SEQ ID NYLNWYQHKPGKAPKLLEYAASSLESGVPS
NO.: 44 RESGIGSGIDFTLTISSLOPEDFATYYCQR
SYSLIFAGGTEVELK
CDR~ Residues 24~
TNF-JKL VL 34 of SEQ ID RASQSIGNYLN
Ll
NO. 44
CPR- Residues 50—
TNF-JK1 VI 56 of SEQ ID AASSLOS
L2
NO. :44
CDR~ Residues 89
TNEF-JK1 VL 13 -85 of SEQ QESYSLI
ID NO.:44
DIVMIQSPLELPVIPGEPASISCRSBOELL
TNEF-YTC VL SEQ ID HSNGYNYLDWYLQKPGOFPQLLIYLGESYRA
NO.:43 SGVPDRESGSGSGTDFTLREISRVEAEDVEY
YYCMORIEFPPGTFGOCGTELGIK
CDR~ Residues 24-
TNF-YT7C VL 38 of SEQ ID RSSQSLLHESNGYNYLD
Ll
MO, : 45
CDR~- Residues 55-
TNF-Y7C VL 12 6l of SEQ ID LGSYRAS
NO. 45
CDR— Residues 94
TNE-Y7C VL -103 of SEQ MORIEFPPET
L3 . =
ID NO, : 43
DIVMIQSPEFQSVIPEERVIITCRASQSIG
AE11-7 VL SEQ IR SSLHWYQQKPDOSPELLINYASQSFSGVRS
HO. : 46 RFESGGGSGIDETLTINSLEARDAATYYCHQ
SSNLPITFGOGTRLEIK
CDR~ Regidues Z4-
AELL-T VL 34 of SEQ ID RASQSIGSSLHE
11
NO. :46
DR~ Residues 50-
AE11-7 VL L2 56 of SEQ ID YASQSFS
HO, ;46
CDR~ Residuess BY
AE11-7 VL .3 -7 of SEQ HQSSNLPIT
ID NO.:46
DIRLTQSPSSLSASVGDRVIITCRASQSIG
AE11-13 VL SEQ ID NYLEWYQOKPGKAPKLLIYAASSLOSGVES
NO. : 47 RFSGSGSGTDFTLTISSLOPEDFATYYCOQ
SYSTLYSFGQGTELELK
CDR— Residues Z4-
AR11-13 VL 34 of SEQ ID RASQSIGNYLH
L1 NO. 147
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Protein region

SEQ ID NO.

Seguence

123456789012345678901234567890

Regidues 50~

AR11-13 VL EER” 56 of SEQ ID | AASSLOS
NO. 47
CDR- Residues 89
AR11-13 VL | S5 297 of SEQ | QOSYSTLYS
ID NO.:47

Tables 1D and 1E below provide a list of humanized ant-TNF MAX-193 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 Seguence
123456780012345678001234567890
FVOLVESGGGLVOPGGSLRLOCARSGFTES
A8 SEQ TID NYGVNWVROAPGKGLENVSMIAADGETDYA
VH NO. : 48 SSVKGRFTTSRDNSENTLYLOMNSLRAEDT
AVYYCAREWHHGPVAYWGOGTLVTVSS
Residues 31-
3; E?R_ 3% of SEQ ID NYGVN
MO, ;48
Residues 50-
A8 | CDR~ 65 of SEQ ID | MIAADGFTDYASSVKG
VH | H2
WO, <48
Residues 98
3; ggau ~106 of SEQ EWHHGPVAY
ID NO.:48
EVOLVESGGGLVOPGGS LRLSCAASGFIES
B5 SEQ ID NYGVSWVROAPGKGLEWVSLIRGDGSTDYA
vH NO. 149 SSLKGRFTTSRONSKNTLYLOMNSLRAEDT
AVYYCAREWHEGDVAYWGOGTLVIVSS
Residuas 31—
3; g?R 35 of SIQ ID | NYGVS
NO. : 49
Residues 50—
BS | CDR~ 5 of SEQ ID | LIRGDGETDYASSLEG
vH | H2
NO. : 4%
Residues 98
3; ggk~ -106 of SEQ EWHHGPVAY
ID NO.:49
EVOLVESGGOLVOPGGSLRLSCARGGETES
rRC44 SEQ ID NYGVSWVROAPGKGLEWY SMIWADGSTHYA
v NO.:50 DTLESRETT SRONSKNTLYLOMNSLRAEDT
AVYYCAREWOHGPVAYWGOGTLVIVSS
Residues 31~
rHcﬁg ggn— 35 of SEQ ID | NYGVS
NO.:50
Residuas bH0-
rHCA4 | CDR~ 65 of SEQ ID MIWADGSTHYADTLKS
vH | H2
NO.:50
Residues 98
rncig ;23’ ~106 of SEQ | EWQHGPVAY
ID MNO.:530
EVOLVESGGGLVOPGGELRLSCARSGETES
rHC22 SEQ ID NYGVTWVROAPGKGLEWVSMIWADGSTDYA
vi NG. :51 DTVKGRFTISRDNSKNTLYLOMNSLRARDT
AVYYCAREWOHGPVAYWGOGTLVTVSS
Residues 31—
rHC22 | CDR~ 35 of SEQ ID NYGVT
VH | H1 .
NO. 5L
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Protein region Sequence
123456789012345678901234567890
Residues 50-
rHCZZ | CDR 65 of SEQ ID MIWADGSTDYADTVKG
vH | H2
NGO, 51
Residues 98
rHCﬁ; ggk -106 of SEQ EWQHGPVAY
ID NO.:51
B OLVESGGOLVOPCGELRLECARGGETES
£HC81 SEQ 1D NYGVTWVROAPGKGLEWV SMIWADGSTHYA
vH NO. 152 DSVKSRET I SRONSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWGOGTLVIVSS
Residues 31-
rHCs; E?R 35 of SEQ ID | NYGVT
NO. : 52
Residuss 50~
rHC81 | CDR 65 of SEQ ID MIWADGSTHYADSVKS
VH | H2
NO.:52
Residues 98
rncgé gga ~106 of SEQ EWQHGPLAY
ID NO.:52
EVOLVESGGGLYOPGGSLRALSCARSGFIES
rHC18 SEQ ID NYGVTWVRQAPGKGLEWY SMIWSDGSTDYA
VH NO. :53 SSVRGRFTISRDONSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGOGTLVIVSS
Residues 31—
rﬂcég gﬁa 35 of SEQ ID | NYGVT
NO.:53
Residues 50-
rHC18 | CDR 65 of SEQ ID MIWSDGSTDYASSVKG
ve | u2
NO.:53
Residues 98
rﬂcig EER ~106 of SEO EWQHGPVAY
ID NO. :53
O LVESGGOLVOPGGSLRLACAASGETES
rHC14 SEC ID NYGVTHVROAPGKGLEWV SMIWADGSTHYA
VH NO. :54 SSLKGRFT I SRONSENTLYLOMNSLRAEDT
AVYYCAREWQHGPAAYWGOGTLVIVSS
Residues 31-
il e 35 of SEQ ID | NYGVT
- NO, :54
Residuses 50~
rHC14 | CDR 65 of SEQ ID | MIWADGSTHYASSLKG
VH | B2
NG, :54
Residues 98
rHCé; EgR ~10%6 of SEQ | EWOHGDAAY
ID NO.:54
TVOLVESGGCIAOPGASLRLSCARSGETFS
rHC3 SEQ ID NYGVSWVRQAPGKGLEWY SMIWADGSTHYA
Vi NG. : 55 SSLKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGOGTLVTVES
Residues 31—
rnsz gin 35 of SEQ ID | NYGVS
NO., :55
Residuses 50—
THC3 | CDR 65 of SEQ ID MIWADGSTHYASSLKG
VH | H2
NO. 55
Residuss 98
rHS; gga ~106 of SEQ EWQHGPVAY
ID WO.:55
TVOLVESGGGLVOPGGSLELSCARGGEIE S
rHC19 SEQ ID NYGVTWVROAPGKGLEWY SMINADGSTHYA
VH NO. :56 SSVRGREFTI SRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPAAYWGOGTLYTVSS
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Protein region

Sequence

123456789012345678901234567890

Residues 31—

rﬁcég E?R’ 35 of SEQ ID | NYGVT
NC. :56
Resildues 50-
rHC19 | CDR 65 of SEQ ID | MIWADGSTHYASSVKG
v | H2
NO.:56
Regsidues 98
rﬂcéz gga _106 of SEQ | EWQHGPAAY
ID NO.:56
TVOLVESGOGLVOPGGELRLECARSCHTT
rHC34 SEQ ID NYGVTWVROAPGRGLEWYV SMIWADGSTHYA
VH NO. :57 SSVKGRFTT SRONSKNTLYLOMNSLRAEDT
AVYYCAREWOHGP SAYWGOGTLVTVES
Residues 31-
rHCﬁ; E?R 35 of SEQ ID | NYGVT
NG, :57
Residues 50~
rHC34 | CDR 65 of SEQ ID | MIWADGSTHYASSVEG
VH | H2 -
NO.:57
Residues 98
rHCi; gga _106 of SEQ | EWOHGPSAY
D WO, :57
EVOLVESGGGLVOPGGSLELSCARSGRTFS
rHC83 SEQ ID NYGVTWVROAPGKGLENY SMIWADGSTHYA
vE NO. : 58 SSVRGRFTT SRONSKNTLYLOMNSLRAEDT
AVYYCAREWOHGPVAYWGOGTLVTVSS
Residues 31—
rﬂcgg E?R 35 of SEQ ID NYGVT
NO. : 58
Residues 50~
THC83 | CDR 65 of SEQ ID | MIWADGSTHYASSVEG
vy | B2
NO. :58
Residues 98
rncsg gga ~106 of SEQC | EWQHGPVAY
ID NO.:58
EVOLVESGGGLVOPGGSLRLSCAASGHTITS
§4-19 SEQ ID NYGVEWVROAPGKGLEWY SGIWADGSTHYA
vH NO. :59 DTVKSRETI SRONSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGOGTLVTVSS
Residues 31-
sS4 ig E?R 35 of SEQ ID | NYGVE
NO. 59
Regsidues B0-
84-19 | CDR 65 of SEQ ID | GTWADGSTHYADTVRS
VH | H2 g
NO.:59
Residues 98
54 sz ggk -106 of SEQ | EWQHGPVAY
ID NO.:59
VoI E S GGGLVOPGEELRLOCAAGGE TR S
S4-50 SEQ ID NYGVEWVROAPGKGLEWYSGIWADGSTHYA
vE NO. :60 DTVKSRET I SRONSKNTLY LOMNSLRAEDT
AVYYCAREWOHGPVGYWGOGTLVTVSS
Residues 31—
s4 3; E?R 35 of SEQ ID | NYGVE
NO.:60
Residues 50~
$4-50 | CDR 65 of SEQ ID GIWADGSTHYADTVKS
vH | B2
NO. :60
Residuss 938
s4 3; ggR ~106 of SEQ | EWQHGPVGY
ID NO.:60

41




WO 2013/063110 PCT/US2012/061686
Protein region Seguence
123456789012345678901234567890
EVOLVESGGGLVOPGGSLRLSCAASGFTES
84-63 SEQ ID NYGVEWVROAPGEKGLEWVSGIWADGSTHYA
VH NO.:61 DIVKSRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVGYWGOGTLVIVES
Residues 31-
s4 ‘6,3 ;?R 35 of SEQ ID | NYGVE
NO. 61
Residuss 50—
$4-63 | CDR 65 of SEQ TD | GIWADGSTHYADTVES
VH | HZ
NO.:561
Residues 98
s4 frfx ;gp‘ ~106 of SEQ | EWQHGPVGY
ID NO.:6l
EVOLVESGGGLVOPGEGSLRLECAASGFTES
84-55 SEQ ID NYGVTHVROAPGKGLEWVSMIWADGETDYA
VH NO.:62 STVEGRFTISRDNSENTLYLOMNSLRAEDT
AVYYCAREWQHGPVGYWGOGTLVIVSS
Residuess 31-
54 3; giR 35 of SEQ ID NYGVT
NQO.:62
Residuss 50-
§4-35 | CDR 65 of SEQ 1D MIWADGSTDYASTVKG
VH | B2
NO.:62
Residues 98
54 3; ggR -106 of SEQ EWOQHGPVEY
ID MNO.:62
EVQLVESGGGLVOPGGSLRLSCAASGETES
S4-6 SEQ ID NYGVITWVROAPGKGLEWVSMIWADGSTHYA
VH NO, 63 SEVREGRFTISRDNSENTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGEQGETLVIVSES
Residuss 31-
S4V§ EER 35 of SEQ ID | NYGVT
NG, 63
Residues 50-
$4-6 | CDR 65 of GEQ ID | MCWADGSTHYASSVKG
VH | B2
NO.:63
Residues 98
S4-6 | COR—
R i ~106 of SEQ | EWQHGPVAY
T ID NO.:63
EVQLVESGGGLVOPGGELRLSCAASGFTES
854-18 SEQ ID NYGVEWVROAPGKGLEWVSMIWADGSTRYA
VH NO. :64 DEVESRFTISRDNSENTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWCEQGTLVIVES
Regiduesg 31—
54 é; g?R 35 of SEQ ID NYGVT
NG.:64
Residuss 50-
§4-18 | CDR &5 of SEQ ID MIWADGSTHYADSVKS
VH | HZ
NO.:64
Raesiduss 98
54 é; ggR -10& of SEQ EWOQHGPLAY
ID NC.:64
EVOLVESGGGLVOPGGSLRLSCAASGETES
54-31 SEQ ID NYGVOWVROAPGKGLEWVSGIGADGSTAYA
VE NO.:65 SSLEGRFTTISRDNSENTLYLOMNSLRAEDT
AVYYCARBWQHSGLAYWGQGTLVIVSES
Residues 31—
$4 313; EER 35 of SEQ ID | NYGVQ
NO.:65
Residues 50—
§4-31 | CDR 65 of SEQ ID GIGADGSTAYASSLEKG
VH | H2 NO . 165
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Protein region Sequence
123456789012345678%01234567896
Residues 98
54 ‘3,; ggR 106 of SEQ | EWQHSGLAY
ID NO. :65
EVQLVESGGGLVOPGGSLRLSCAASGFTEFS
§4~34 SEQ ID NYGVSWVRQAPGEGLEWVSMIWADGSTHYA
VH NO. 66 DTVKGRFTISRDNSENTLYLOMNSLRAEDT
AVYYCAREWOHGPLAYWGQGTLVIVSES
Residues 31-
4 3; g’;R 35 of SEQ ID | NYGVS
NO., 166
Residues 50-
4 3; ggR 65 of SEQ ID MIWADGSTHYADTVEG
NO. :66
Residuas 98
£4 3; ggR -106 of SEQ EWQHGPLAY
ID MNO.:6¢6
EVQLVESGGGLVOPGGSLRLSCAASGFTES
84-74 SEQ ID NYGVTWVROAPGKGLEWVSMIWADGSTHYA
VH NC.:67 DEVEGRFTISRDNSENTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWGQGTLVIVSES
Residues 31-
s4 3: g’iR 35 of SEQ 1D | NYGVT
NQ. :67
Residues 50~
84 ;; EER &5 of SEQ ID MIWADGSTHYADTVEKG
NC.:67
Residues 98
54 ;; ggR 106 of SEQ | EWQHGPLAY
ID NO.:67
EVOLVESGGGLVOPGGSLRLSCALRSGFTFS
84-12 SEQ IDh NYGVIWVROAPGKGLEWVSMIWADGSTHYA
VH NO.:68 SSVEGRFTISRDNSENTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVIVSS
Residues 31-
S4 é; ;?R 35 of SEQ ID NYGVT
NO. 168
Residues 50-
54 é; ggR 65 of SEQ ID MIWADGSTHYASEVEG
HNO.:68
Resldues 98
54 éﬁ ggﬁ -106 of SEQ EWQHGPVAY
ID HNO.:68
EVQLVESGGGLVOPGGSLRLSCAASGEFTES
S54-54 SEQ ID NYGVTWVROAPGKGLEWVSMIWADGSTHYA
VH NO.:69 SSVRGERFTISRDNSKNTLYLOMNSLRAREDT
AVYYCAREWQHGPVAYWGQGTLVIVSES
Regidues 31~
54 3; E?R 35 of SEQ ID NYGVT
NO.:69
Regidues 50-
s4 3; ggR 65 of SEQ ID MIWADGSTHYASSVES
NO, ;69
Residues 98
S4 3:’1 I(?IEB}R ~106 of SEQ EWQHGPVAY
ID NO. :69
BEVOLVESGGGLVOPGGSLRLSCAASGETES
S4-17 SEQ ID NYGVIWVROAPGKGLEWVSMIWADESTHYA
VEH NO.:70 SSVEGRITISRONSENTLYLOMNSLRAEDT
AVYYCAREWORGPVAYWGOQGTLVIVSS
Residues 31—
s4 é; ;?R 35 of SEQ ID NYGVT
WO, 70
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Protein region Sequence
123456789012345678901234567890
Residues 50~
§4-17 | CDR 65 of SEQ ID MIWADGSTHYASSVEG
VH @ HZ
NO, 70
Residues 98
S4 \lr; %’R ~106 of SEQ | EWQHGPVAY
ID MNQ.:70
EVOLVESGGGLVOPGGSLRLSCAASGETES
54=-40 SEQ ID NYGUIWVROAPCGKGLEWVSMIWADGSTHYA
VH NO, : 71 SSVEGRETISRDNSENTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVIVES
Regiduss 31—
4 ég E?R 35 of SEQ ID NYGVT
NO. 71
Residues 50—
$4-40 | CDR 65 of SEQ ID MIWADGSTHYASSVKG
VH | H2
NO,: 7L
Residues 98
54 ég ggR ~106 of SEQ EWQHGPVAY
ID NO.:71
EVQLVESGGGLVQPGGSLRLSCAASGETES
§4-24 SEQ ID NYGVTWVROAPGEGLEWVSMIWADGSTHYA
VH NO.:72 SEVEGRETISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWOHCGPVAYWCOGTLVIVSS
Residues 31~
S4 5; g?R 35 of SEQ ID NYGvT
NO,: T2
Residuss DH0-
$4-24 | CDR 65 of SEQ ID MEWADGSTHYASSVRG
VH | HZ
NQO.:72
Residues 98
84 ‘fo{ ga ~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
123456789012345678901224567890
195 DIOMTOSPSSLSASVGDRVT ITCKASQAVS
VL. 1 SEQ ID SAVAWYOOKPGKAPKLLIYWASTRETGVES
VL' NG, 73 FSGSGSGTDFTLIISSLOPEDFATYYCQOD
HYSTPFTFGOGTRLEIKR
hMAK1 95 CDR~- Regiduses 24—
VL.1 11 34 of SEQ ID KASQAVSSAVA
VL NO.:73
hMAK195 CDR- Residues 50-
VL.l .2 56 of SEQ ID WASTRHT
VI NO.:73
hMAK195 CDR~ Residues B89
VL.1 13 -97 of SEQ OQHYSTPFT
VL D HNO.:73
DIOMTOSPSSLESASVGDRVT ITCRASQLVS
54-24 SEQ ID SAVAWYQOKRPGKAPRKLLIYWASTLHTGVPS
VL NO.:74 RFSGSGSGTDFILTISSLOPEDFATYYCQQ
HYRTPFTFGOGTELEIKR
Residues 24—
54“3; E?R" 34 of SEQ ID RASQLVSSAVA
NO.:74
Residues 50-
54";?; EER" 56 of SEQ ID WASTLHT
NO.:74
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Protein region SEQ ID NO. Sequence
12345678%9012345678901234567890
Residues 89
54 si ggR ~-97 of SEQ QOHYRTEPFT
ID NO,:74
DIQMTQEPSSLSASVGDRVTITCRASQLVS
§4~40 SEQ ID SAVAWYODKPGKAPKLLIYWASTRHSGVPS
vL NO.:75 RFSGSGSGTDFTLTISSLORPEDFATYYCQQ
HYRTPFSFGOGTKLEIEKR
Residues Z4-
s4 f;g i‘l’R 34 of SEQ ID | RASQLVSSAVA
NO.:75
Residues 50—
4 ég igR 56 of SEQ ID WASTRHS
MNO.:75
Residues 89
sS4 33(;}, ggp‘ ~57 of SEQ QOHYRTPFS
ID NO.:75
DIQMTOQSPSSLSASVGDRVTITCRASQLVS
84-17 SEQ ID SAVAWYQOKPGKAPKLLIYWASTRHSGVPS
VL MO, : 76 RFSGSGSGTDFTLTISSLOPEDFATYYCOQ
HYRTPEFTFGQGTHLEIZER
Residues 24-
54 i; g?R 34 of SEQ ID RASQOLVSSAVA
NGO, 76
Residuss 50-
84 ‘l;;’: EBR 56 of SEQ LD | WASTRES
NG.:76
Residues B89
84 é; igR -97 of SEQ QOHYRTPFT
ID NO.:76
DIQMTQSPSSLSASVGDRVITITCRASQLVS
54-54 SEQ ID SAVAWYQORPCEAPKLLIYWASARHTGVPS
Vi NG, 177 RESGSGSGTIDFTLTISSLOPEDFATYYCOQ
HYKTPFSFGQGTELELER
Residues 24-
$4 3§ g?R 34 of SEQ ID RASQLVSESSAVA
NO.: 77
Residuss 50-
54 3; CER 56 of SEg ID WASARHT
“ WO, 77
Regidues 89
54 3: igR ~-97 of SEQ QOHYRKTPFS
D NO.: 77
DIOMTQOSPSSLEASVGDRVTITCRASQLVS
s54-12 SEQ ID SAVAWYQOKPGKAPKLLIYWASARHTGVPS
v MO, 78 RFSGSGSGTIDFTILTISSLOPERFATYYCQQ
HYKTPEFTFGQGTRLEIER
Regidues 24-
54 éi giR 34 of SEQ ID RASQLVSSAVA
NGO, 78
Residues 50—
$4 ;i EER 56 of SEQ ID WASARHT
NO.:78
Residuss 89
54 \l}i gga ~97 of SEQ QOHYKTPEFT
ID NO.:78
DIOMTOSPSSLEASVGDRVTITCRASQLVS
S4-T74 SEQ ID SAVAWYQQKPGKAPKLLIYWASARHTGVES
VL NO., 79 RFSGSGSGIDFTLTISSLOPEDFATYYCQQ
HYRTPFTEGOGTELEIER
Regiduess 24-
§4-74 | CDR 34 of SEQ ID RASQLVSSAVA
Vi | Ll NO .+ 79
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Protein region SEQ ID NO. Sequerice
12345678%012345678%901234567890
Residues 50-
4 ;; EER 56 of SEQ ID | WASARHT
NG, 79
Residues 89
4 3; ggR -57 of SEQ | QOHYRTPFT
ID NO.:79
DIOMTQSPSSLEASVGDRVTIITCRASQLVS
S4~34 S5EQ ID SAVAWYQOKPGEAPKLLIYWASTRHTGVES
VL NC. : 80 RESGSGSGTDFTLIISSLOPEDFATYYC QO
HYRTPFTFGQGTKLEIEKR
Residuess 24-
84 fé EER 34 of SEQ ID RASQLVSSAVA
NO.:80
Residues 30~
54 3% igR 56 of SEQ ID WASTRHT
NO. : 80
Residues 89
s4 3; gga —97 of SEQ | OQHYRTPFT
ID NO.: 80
DIOMTOSPSSLSASVGDRVIITCRASQGVS
54-31 SEQ ID SALAWYQORPCGRAPELLIYWASATHSGVES
VL% NO. 81 RFSGSGSGTDETLTISSLOPEDFATYYCQO
BYSAPFTFGQGTKLEIKR
Residues 24-
54 3; ggR 34 of SEQ ID | RASQGVSSALA
NO, : 81
Residues 50—
4 3; igR 56 of SEQ ID | WASALHS
NO.:81
Residues 89
84 3% gga ~%7 of SEQ | QQHYSAPFT
ID NO.:81
DIOMTQSPSSLSASVGDRVTITCRASQLVS
54-18 SEQ ID SAVAWYQORPCGKAPKLLIYWASTLHSGVES
VL NC. : 82 RESGSGSGTDFTLTISSLOPEDFATYYCQO
HYSTPFTFGQGTELEIKR
Residues 24-
4 Ei E?R 34 of SBQ ID | RASQLVSSAVA
M - NO, : 82
Residues 50—
84 ii igR 56 of SEQ ID WASTLHS
NO.:82
Residues B89
54 éi ggR -97 of SEQ QOHYSTPEFT
ID NO.:82
DIOMTQSPSSLSASVGDRVTITCKASQLVS
84-6 SEQ ID SAVAWYOORPGRAPKLLIYWASTRHTGVES
v NO.:83 RESGSGSGTDFTLTISSLOPEDFATYYCOD
BYSTPEFTFGQGTKLEIKR
Residues 24-
S4V§ E?R 34 of SEQ ID | KASQLVSSAVA
MNO.:83
Resgiduas 50-
S4;§ igR 56 of SEQ ID WASTRHT
NC. 183
Residuss 89
S4v§ EgR -97 of SEQ QOHYSTPET
ID MO, :83
DIQMTOSPSSLSASVGDRVIITCKASQLVS
84«55 SEQ ID SAVAWYQOKPGRAPKLL IYWASTLHTGVES
Vi NO. :84 RFSGSGSGTDFTLTISSLOPEDFATYYCQOR
HYRTPFTFGQGTELEIERR
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Protein region

SEQ ID NO.

Sequence

123456789012345678901234567890

Residues 24~

§4-55 | CDR~ 34 of SEQ ID | KASQLVSSAVA
VL | L1
NC.:84
Regidues 50—
54 32 ggR 56 of SEQ ID WASTLHT
NO.:84
Residues 89
s4 f;_i ggp‘ ~97 of SEQ | QQHYRTPFT
ID NO.:84
DIOMTOQSPESLEASVEDRVTITCKASQEVS
84~-63 SEQ ID SALAWYOOKPGKAPKLLIYWASATASGVRPS
VL NO. 185 RESGSGSGTDETLTISSLOPEDFATYYCQQ
HYRPPEFTFGQGTKLEIRR
Regidues 24—
54”32 E?R 34 of SEQ ID KASQKVSSALA
NO, :85
Residues 50—
54 52 EER 56 of SEQ ID WASALHS
NO.:85
Regidues 8%
s4 gi gga ~97 of SEQ QOHYRPPFT
ID NO.:85
DIOMTOSPSSLSASVEDRVTITCRASQLVE
5450 SEQ ID SAVAWYQQKPGKAPKLLIYWASALETGVPS
Vi NO. : 86 RESGSGSGTDFTLTISSLOPEDFATYYCQO
HYSSPYTFGQOTRLEIERR
Residues 24~
§4-50 | CDR: 34 of SEQ ID KASQLVSSAVA
VL | Ll
NO. : 86
Regidues 50-
54 3§ ggR 56 of SEQ ID WASALRT
MO, : 86
Residues 89
54 32 igR -97 of SEQ QOHYSSPYT
ID NC.:86
DIOMTOSPSSLESASVGDRVTITCRASQLVS
84-19 SEQ ID SAVAWYCQKPGKAPKLLIYWASTLHTGVPS
VL NO. : 87 RESGSGSGTIDEFTLTISSLOPEDFATYYCQQ
HYRTPFTFGOGTKLE TER
Residues 24—
§4 ég giR 34 of SEQ ID KRSQLVSSAVA
NG.:87
Residues 50-
84 32 EER 56 of SEQ ID WASTLHT
MO, BT
Residues 89
54 ‘12 ggk ~87 of SEQ QOHMYRTPET
ID NO.:87

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

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

Protein region SEQ ID NO Seguence
1234567890123456789012345678990
EVOLVOSGAEVERKPGASVEVSCKASGYTEA
- NYGIIWVRQAPGOGLEWMGWINTYTGKPTY
1J662M283# SmQ.ID AQKFQGRVIMITOTSTSTAYMELSSLRSED
10 VR NO.:88 TAVYYCARKLETTIMDVTDNAMDYWGOGTTV
TVES
J662M283+#1 CDR— Residues 31~
U VH HL 35 of SEQ ID NYGII
MNO.:88
JE62M2834#1 CDR~ Reciduas 50-
0 VH a2 566 of SEQ ID WINTYTGRPTYAQRFOG
NO, : 88
J662M28341 | wpp Residues 99-
0 VB H3 112 of SEQ RASQDISQYLN
ID MNO. :88
EVQLVOSGAEVERPGASVEVSCRASGYTEN
. NYGIIWVROAPGOGLEWMGWINTYTGKPTY
gsgﬁmzs%l Sg? : ég AQKLOGRVIMTTDT STSTAYMELSSLRSED
TAVYFCARRLFNTVDVTDNAMDYWGQGT TV
TVSS
J662M283+#1 CDR- Regiduss 31~
3 VH Hi 35 of SEQ ID NYGIX
NO. : 8%
J662M28341 CDR~ Regidues 50-
3 VH H2 66 of SEQ ID WINTYTGKPTYAQKILOG
NC. 89
JE662M28341 CDR— Regidues 99-
3 VH H3 112 of SEQ KLENTVDVTDNAMD
I MNO.:89
EVOLVOSGAEVERPGASVEVICEASGYTFN
NYGILIWVROAPGOGLEWMGWINTYTGVRPTY
gG$§M253#l ;g?:gg AQKFQGRVTMITDTISTSTAYMELSSLREED
TAVYYCARKLENTVDVIDNAMD YWGRGTTV
TVES
Residueg 31~
.;’63;24253#1 gg&— 35 of SEQ ID NYGII
NO.:90
Residues 50-
gsﬁf{m%#l ggp‘— 66 of SEQ ID WINTYTGVPTYAQKFQG
NO. 190
u Residues 9%-
gsgfleSBﬁl EIESJR" 112 of SEQ KLENTVDVTDNAMD
ID NO.:90
BVOLVOSGAEVERPGASVEVSCKEASGYTEN
; NYGLIWVROAPGOGLEWMCWINTY TGRPTY
gﬁgﬁMZSB#l ;g?:§? AQKFQGRVIMTTDTSTSTAYMELSSLRSED
TAVYYCARKLEFNTVAVTDNAMDYWGOGTTV
TVSS
o _ Residues 31~
gﬁggMZ%”l E?P‘ 35 of SEQ ID NYGIT
NO.:91
Regldues 50—
gGSﬁMZSB#l EER“ 66 of SEQ ID WINTYTGRPTYAQREQG
NO.:91
Residues 99-
gsggmzs%l ggp‘" 112 of SEQ KLFNTVAVTDNAMD
ID NO.:91

48




WO 2613/063110 PCT/US2012/061686
Protein region SEQ ID NO Seguence
1234567890123456789012345678%0
EVOLVOSGAEVEKPGASVEVSCKASGYTEFR
] NYGIIWVRQAPGOGLEWMGWINTYTGKPTY
‘;%?‘253#2 ;g@ 1 ;g AQKFOGRVTMTTDTSTSTAYMELS SLREED
TAVYFCARKLETTVDVIDNAMDYWGQGTTV
TVES
J662M2S3#2 | ~yp. Rasidues 31-
1 VH H1 35 cf BEQ ID NYGIL
NO.:92
J662M2S342 | g Residues 50-
1 VH 66 of SEQ ID WINTYTGKPTYAQKFOG
H2
NQ.:92
J662M25342 ChR— Residues 99~
1 VH H3 112 of 3SEQ KLFTTVDVTDNAMD
ID NQ,.:92
EVOLVOSGAEVERPGASVEVSCKASGYTEN
Y . NYGINWVROAPGOGLEWMGWINTY TGKPTY
‘zsgfzmsz%ﬁ ;g@ : 5? AQKFOGRVTMITDTSTSTAYMELSSLRSED
TAVYFCARKFRNTVAVTDYAMD YWGOQGETTV
TVSS
J662M283%#3 CDR- Residues 31-
4 VH H1 35 of SEQ ID NYGIN
NC.:93
JEE2MA8343 CDR~ Residues 50-
4 VH 66 of SEQ ID WINTYTGKPTYAQKFQG
H2 .
NO. 93
J662M2S343 | npp Residues 929-
4 VH g3 112 of SEQ EFRNTVAVTDYAMD
ID NG.:193
EVOLVOSGAEVKKPGASVRVSCKASGYTEFR
" NYGITWVROAPGOGLEWMGWINTYTGKPTY
g63§M2S3v3 ;g?:gz AQEFQGRVIMITDTSTSTAYMELSSLRSED
TAVYFCARKLFTTMDVTDNAMD YWGOQGTTV
V5SS
Residues 31~
2653M253#3 ;?R 35 of SEQ ID NYGIT
NO.:1 24
Residues 30~
J662M283#3 | CDR~ | (o"F SEQ ID | WINTYTGKPTYAQKFQG
6 VH H2 al
NG, :94
Residues 99—
263§M283#3 g?Rﬁ 112 of SEQ KLETTHMDVTDNAMD
ID NO.:94
EVQLVOSGAEVEEPGASVEVSCKASGYTFA
NYGIIWVROAPGQGLEWMGWINTYTGRPTY
g63§M233#4 ;g?;;? AORFQGRVIMITDTSTSTAYMELSSLRSED
TAVYYCARKLFTTMDVTDNAMD YWGOGTTV
TVSS
JE62M283#4 CDR- Residues 31-
5 VH Hi 5 of SEG ID NYGTE
NO.:95
JE62M283%4 | pp Residues 50-
3 VH 66 of SEQ ID WINTYTGKPTYRQKFQG
HZ
NO.:95
J662M2334#4 CDR- Residues 99-
5 VvH H3 112 of SEQ KLFTTMDVTDNAMD
ID N0.:85
EVOLVQOSGAEVKKPGASVREVSCKASGYTFS
NYGINWVROAPGOGLEWMGWINTYTGORSY
gGg§M233#5 ;i?:gg AQRFOGRVIMTTDTSTSTAYMELSSLRSED
TAVYYCARKLFETEAVIDYAMDYWGOGTTV
TVES
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Protein regiomn SEQ ID WO Sequence
1224567890122456789012345678490
J6E2M2S8345 | opp. Residues 31~
8§ vH H1 35 of SEQ ID NYGIN
NO. :96
JE62M28345 | aryp Residues 50-
8 VH 66 of SEQ ID WINTYTIGQPSYAQRFQG
H2
NO. :96
J662M283%5 CDR— Residues 99-
8 VH B3 112 of SEQ KLFKTERVIDYAMD
ID NO.:86
EVOLVOSGAEVKKPGASVEVISCKASGYTEN
NYGIIWVROAPGQCLEWMGWINTYSGKPTY
563§M283#7 ;g?:g? AQRFOGRVIMITDTSTSTAYMELSSLRSED
TAVYFCARKLFTTMDVTDNAMD YWGQGTTV
TVES
J662M2834#7 CDR- Residues 31~
Z VH H1 35 of SEQ ID NYGII
NO. 97
J662M28347 | npp. Residues 50~
2 VH 66 of SEQ ID WEINTYSGKPTYRAQRFQG
H2
NO.:97
JO662M28347 | mpo Regidues 99~
2 VH H3 112 of BEQ 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
DIOMTIQSPSSLSASVGDRVIITCRASQDIS
JEE62M283+ SEQ ID QYLNMWYQOKPGRAPKLLIYYTSRLOSGVES
10 VL NC. 88 RFSGSGSGTIDFTLTISSLOPEDFATYECQO
GNTWPPTEGQGTKLELIK
J662M283+] | ~pp. Residues 24-
0 VL 1,1 34 of SEQ ID RASQODISQYLN
NO. 98
J662M283#1 | app. Residues 50~
0 VL 12 56 of SEQ ID YTPSRLOS
NO. :98
J662M283#1 CDR- Residues 89
0 VL L3 ~-87 of SEQ QOGNTWRPPT
ID NO.:98
DIQMTOSPSSLSASVGDRVIITCRASQDIS
J662M283%1 SEQ ID NYLNWYQQORPGRAPKLLIYYTSRLOSGVPES
3 VL NO. 188 RFSGSGSGTDYTLTISSLOPEDFATYFCQQ
GNSWPPTFGUGTELEIK
J662M283#1 | pyp Residues 24—
3 VL 1 34 of SEQ ID RASODISNYLN
NO. :99
J662M2834#1 CDR— Residues 50~
3 VL 1.2 56 of SEQ ID YTSRLLS
NG, 199
JE62M283+1 CDR- Residues 89
3 VL 13 -97 of SEQ QOGNSWPPT
ID NO.:99
DIQMIQSPSSLSASVGDRVIITCRASQDIY
J662M283+%1 SEQ ID NYLNWYQQKPGKAPKLLIYYTSRLQSGVES
5 VL NO., 100 RESGSGSGTDYTLTISSLOPEDFATYFCOQ
GNTQPPTEFGOGTKLETK
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Protein region SEQ ID NO Sequence
123456789012345678901234567890
Residues 24-
gGgiMZSB#l E?R 34 of SEQ ID RASODIYNYLN
NO. 100
. Residues 50—
gsgimzss#L ng 56 of SEQ ID | YTSRLOS
NO.:100
Raesidues 89
g65§M253#1 ggR“ ~37 of SEO OQGNTQOPPT
ID NO.:100
DIOMTQSPSSLSASVGDRVIITCRASQDIE
J662M283#1 SEQ ID NYLNWYOOKPGKAPKLLIYYTSRLOSGVRS
6 VL NO.,:101 RESGSGSGTDFTLTISSLOPEDEATYRFCQOD
GNTOPPTFGOGTELEIR
Residues 24—
gsgimzss#l E?R— 34 of SEQ ID RASODIENYLN
NO.:101
Residues 50—
gsgimm#l iga"" 56 of SEQ ID YTSRLOS
NO, 101
Residues 89
gGgiMZSB#l ggk -97 of SEQ QOGNTOPRT
ID NO.:101
DIQMTOSPSSLSASVGDRVIITCRASQDIS
JE62M283+#2 SEQ ID NYLNWYQOKPGKAPKLLIYYTSRILOSGVES
1 VL NC.:102 RESGSGSGTRDYTLTISSLOPEDFATYEFCOD
GNTWPPTFGQGTKLEIK
JE62M283+2 CDR- Residues 24-
1 VL 11 34 of SEQ ID RASQDISNYLN
NO.:102
JO6G62M28342 | ppy Residues 50-
1 VL .2 56 of SEQ ID YTSRLOS
NG.:102
JE62M28342 COR— Regidues 39
1 VL 13 -87 of SEQ COGNTWEPRPT
ID NO.:102
DIOMTQSPSSLEASVGDRVITITCRASQDIY
JOG2M28343 SEQ ID DVLNWYCORPGRAPKLLIYYASRLOSGVES
4 VL NO.:103 RESGSGSGTDFTLTISSLOPEDEFATYYCQQ
GITLPPTFGQGTKLEIK
JEGZM28343 CDR~ Residues 24-
4 VL 1 34 of SEQ ID RASCQDIYDVLN
NO.:103
J662M2S343 | g Residues 50-
4 Vi 12 56 of SEQ ID YASRLOS
NO. 103
J662M2834#2 CDR- Residues 89
4 VL 13 ~87 of SEQ COGITLPPT
ID NO.:103
DIOMTOQSPSSLSASVGDRVTITCRASQDIS
JE62M2E343 SEQ ID NYLNWYQOQRPGKAPRLLIYYTSRLOSGVPS
6 VL NC.:104 RESGSGSGTDYTLTISSLOPEDFATYFCQD
GNTWPPTFGQGTELEIX
Residues 24-
gséimss#s g?R“ 34 of B3EQ ID RASQDISNYLN
NCO.:104
Residues 50—
gegimssm izR" 56 of SEQ ID YTSRLOS
NO, 104
) Residues 89
.gﬁ‘sémzss% ggp‘- -97 of SEQ | QQGNTWPET
ID NO.:104
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Protein region SEQ ID NO Sequence
12345678901234567890123456783%0
DIOMTQSPSSLSASVGDRVIITCRASQODIS
J662M28344 SEQ ID QYLNWYQQKPGKAPKLLIYYTSRLOSGVES
5 VL NC,:105 RFESGSGSGIDFTLTISSLOPEDFATYEFCQQ
GNTWPPTFGQGTKLEIR
J662M28344 | W Residues 24-
5 Vi 11 34 of SEC ID RASQODISQYLN
NO.:10%
J662M2534#4 CDR- Residues 50-
5 VL .2 56 of SEQ ID YTSRLOS
NO.:105
JEE2MIE3#4 | W Residues 8%
5 VL 1.3 -97 of SEQ QOGNTWPPT
ID NO.:105
DIOMTOSPSSLSASVGDRVIITCRASONIY
JOB2M28345 SEQ ID NVLNWYQOKPGRAPKLLIYYASRLOSGVES
8 VL NO. 106 RESGSGSGITDFTLTISSLOQPEDFATYFCQQ
GNTMPPTFGQGTRLEIE
J662M283+%5 CDR~ Residues 24~
8 VL 11 34 of SEQ ID RASONTIYNVLIN
NO.:106
J662M28345 | app Residues 50-
8 VL 1.2 56 of SEQ ID YASRLOS
NO.:106
JE62M28345 CDR— Residues 89
8 VL 3 -97 of SEQ QQGNTMPPT
ID NC.:106
DIOMTQSPSSLSASVGDRVIITCRASQDIS
J662M28347 SEQ ID NELNWYQORPGKAPKLLIYYTSRLQSGVPS
2 VL NC.:107 RESGSGSGTDYTLTISSLQPEDFATYFCQR
GNTOQPPTFGOGTRLETR
JE662M283#7 | npp . Residues 24—
2 VL L1 34 of SEQ ID RASQDISNFLN
NGO, 107
J662M28347 | npp Residues 50~
2 VL .2 56 of SEQ ID YTSRLOS
NO.:107
JE62M28347 CDR~ Residues 89
2 VL 3 -37 of SEQ OQGNTORPT
ID NO.:107

The following tables provide anti-lL-17 sequences from converied clones.

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

Protein region SEQ ID NO Sequence
12345678901234567890123456789¢
EVOLVOSGAEVERPGSSVEVSCKASGYTFT
hl0f£7VH. 1 SEQ 1D DYETHWVROAPGOGLEWIGVNDPESGGTIFY
a,glm NO. 108 NORKFDGRATLTADKSTSTAYMELSSLRSED
VH o TAVYYCTRYYRYESFYGMDYWGOGTTIVIVS
5
h10£7VH. 1 CDR- Residues 31-
a.glm g1 35 of SEQ ID DYEIH
VH NO.:108
nlofivd. 1 COR— Residues 30~
a.glm 2 656 of SEQ ID VNDPESGGTFYNQKFDG
VH NO,.:108
hlQf7vH. 1 CDR~ Residues 29—
a.glm a3 110 of SEQ YYRYESFYGMDY
VH ID NO.:108
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123456785012345678901234567890
EVQLVQOSGAEVKEPGSSVEVSCKASGYTED
JA439MIS3R DYEIHWVROAPGQGLEWIGVNDPESGGEIFY
3710 SEQ ID NOEFDGRATLTADKSTSTAYMELSSLRSED
NO.:109 TAVYYCTRYDEKWDSEFYCMDYWGOGTIVIVS
VH 5
g;gngbBR CDR— Residues 31-
5 cf SEQ TID DYEIH
HL NO.:109
VH
Jf39MlSSR Residues 350~
5#1¢ CDR— 66 of SEQ ID VNDPESGGTFYNQKFDG
H2 NC.:109
VH
giingSBR DR~ Residues 9%-
u3 110 of SEQ YDEWDSFYGMDY
VEH ID NO.:109
EVQLVQOSGAEVEEPGSSVRKVSCKRASGYTET
J439ML53 SEQ ID DYEIHWVRQAPGOGLEWMGVNDPESGGTIFY
R3#11 NO.:110 NOKFDGRVILTADESTSTAYMELSSLRSED
vH o TAVYYCTRYSKWDSEDEMDYWGOGTTIVIVS
5
J4391183 CDR~ Reslduss 31—
R5#11 H1 35 of SEQ ID DYEIH
VH NO.:110
J439M153 CDR~ Residues 50~
RE¥11 lH2 66 of SEQ ID VNDPESGGTFYNQKEFDG
VH NO.:110
J439M183 Regidues 99-
R5#11 ggR_ 110 of SEQ ¥SKWDSFDGMDY
VH ID NO.:110
EVQLVOSGAEVEKPGSSVEVSCKASGYTET
JA39MIS?2 DYERIBWVROAPGOGLEWIGVNDPDSGGTLY
(H)3 #A6 SEQ ID NOKFDGRVILTADESTSTAYMELSSLRSED
VH NC.:111 TAVYYCTRYDEKWY SFEGMDIWGOGTTVTIVS
5
439M1L82 ¢ CDR— Residues 31—
H)3 #25 H1 35 of SEQ ID DYEIH
VH NO.:111
435MISZ( | oppe Residues 50~
H)3 #A6 H2 66 of BEQ ID VNDPDSGGTLYNQKFDG
VH NO.:111
439M152 ¢ CDR- Residues 99—
H}3 #R6 g3 110 of SEQ YDEWYSHFEGMDTI
VH ID NO.,:111
EVOLVQSGAEVKEKPGSSVEVSCKASGYTET
JA439Mis2( DYEIHWVROAPCQGLEWIGVNDPESGGETEY
H)3 #al1l NSOEQ_ i NOKFDGRVTLSADESTSTAYMELSSLRSED
VH o TAVYYCTRYDRKYWSFEGMDYWGOGTTVIVS
S
JASOMISZ (1 wop Residues 31-
H)3 #all H1 35 of SEQ ID DYETH
VH NO. 112
J439M152{ CDR~ Residues 50-
H}3 #Aal1 H2 66 of SEQ ID VNDPESGGTFYNQKEFDG
VH NO.:112
JA3GMLE2 (| Residues 9%~
HE)3 #ALl B3 110 of SEQ YDEYWSFEGMDY
VH ID NO.:112
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Protein region SEQ ID NO Sequence
1234567890123456789012345678%0
EVOLVOSGAEVRKEPGSSVEVSCRASGYTES
T439M152 DYEIHWVROAPGOGLEWMGVNDPESGGETEY
(4}3 #A16 SEQ ID NORKFDGRVILTADESTSTAYMELSSLREED
vy NO.:113 EAVYYCTRYDKWYSFEGMDIWGQGTTVTVS
J438M152 CDR- Residues 31-
{HY3 #2116 g1 35 of SEQ ID DYEIH
VH NO.:113
J439MLS2 Residues 30—
(H)3 $B16 ggR- 66 of SEQ ID VNDPESGGTFYNQRFDG
VH NO.:113
J439M152 CDR~ Residues 99~
(M) 3 #Aale a3 110 of SEQ DEWYSFEGMDI
VE I NO,:113
EVOLVOSGAEVERPGSSVRVSCKASGYTES
J439M1 382 SEQ ID DYBEIHWVROAPGQCGLEWMGVNDPESGGTFY
(03 #B132 NO. -114 NQEKFDGRVILTADESTSTAYMELSSLRSED
VH T TAVYYCTRYDKYWSFREGMDYWGQGETTIVIVS
3
J439M152 Residues 31-
(H)3 #B13 grlmw 35 of sEg Ip | DYELH
VH NO.:114
J439M152 Regidues 50-
(B}3 $B13 ng 66 of SEQ ID VNDPESGGTEYNQKFDG
VH NO.:114
J439MLS2 Residuss 99-
(H)3 #B13 gga— 110 of sgo | DRYWSFEGHMDY
VH ID NG, :114
EVOLVQOSGAEVKEPGSSVEVSCKASGYTFT
JL39MLS2 DYBEIHWVROAPGOGLEWMGVNDPESGETEY
(H)3 #B20 SEQ ID NQXFDGRVILTADESTSTAYMELSSLRSED
ve NC.:115 TAVYYCTRYDKWYSFEGMDIWGOGTTVIVS
S
J439M1L52 CcDR- Residues 31—
(H)3 #B20 HL 35 of SEQ ID DYETIH
VH NO.:115
JESIMLEZ | wp Regldues 50-
(E)3 #B20 B2 66 of SEQ ID VNDPESGGTEYNOKFDGE
VH NC.:115
J439M1 52 Regiduss 99—
(H)3 #RZ20 g?R— 110 of SEQ DKWY SFEGMDL
VH ID NO.:115

Table 1f Individual Anti-IL-17 Ab VL Sequences from Converted Clones for Generating
bVD-Binding Proteins

Protein region SED ID Wo. Sequence
123456789012345678901234567880
J439M1S3R DIQMTQSPSSLSASVGDRVTITCSASSGSI
5%10 SEQ ID SYIDWFOORPGRAPERLIYATFELASGVEPS
NO.: 116 RFSGSGSGTDFTLTISSLOPEDFATYYCHR
VL LGSYPDTFGQGTKLEIK
JA3IMIS3R CDR~ Rezidues 24-
510 1 34 of SEQ ID SASSGSISYID
VL NO.:1186
J439M1E3R DR~ Residues 50-
5410 .2 56 of SEQ ID ATFELAS
VL NO.:116
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Protein region SEQ ID No. Sequence
1234567890123456789012345678%90
J439M183R Residues 89
510 | SO 97 of gpg | HQLGSYRDT
VL ID WO, :116
J430M183R DICOMTOSPSSLSASVGDRVTITCRASSGIY
5411 SEQ ID SYIDWFQQKPGKAPKRLIVATFDLASGVES
QL NO,:117 RESGSGSGIDYTLTISSLOPEDFATYYCRO
VGSYPETFGOGTRLELR
JE3IIMLIS3R CDR- Residues 24~
5#11 i 34 of SEQ ID RASSGIISYID
Vi NO.:L17
J439M1S3R CDR- Residues 50-
5411 1.2 56 of SEQ ID ATFDLAS
VL NO. 117
J439M1LE3R CDR— Residues 89
5EL1 L3 ~-97 of SEQ ROVGESYPET
VL ID NO.:117
J427 M283 DIOMTQSPSSLSASVGDRVTITCSASSGIT
§12 SEQ 1D SSIDWEQQRPGRAPRRLIYATFALOSGVES
:VL NO.:11i8 RFSGSGSGTDFTLTISSLOPEDFATYYCSD
MSESSYPHTFGQGTELEIK
Ja27 M253 CDR~ Residues Z4-
#12 1 34 of SEQ ID SASSGIISSID
VL NO.:118
J427 M253 CDR~ Residues 50-
¥12 2 5 of SEQ ID ATFALDS
VL NO. 118
J427 M283 CDR— Residues 89
#12 L3 -87 of SEQ SOMSSYPHT
VL ID NO.:118
JE27 M2S3 DIOMTOSPSSLSASVGDRVTITCSASSDIS
457 SEQ ID SYLNWFQORPGRSPERLIYRTSELDSGVPS
Vi NO,:11% RFSGSGSGTRFTLTISSLOPEDFATYYCOQD
WS BYDPWIFGQGTELEIX
J427 MZ2853 CDR~ Residues 24-
$#27 34 of SEQ ID SASSDISSYLN
Li B}
NO.,:119
J&27T M253 CDR~ Rezidues 50-
#27 1.0 56 of SEQ ID RYSELYS
VL NOL.: 119
J427 MZ2S3 Regidues 89
427 ggR -97 of smp | 2OWSSYPWI
VL ID NC.:119
T4IOMLS2 ( DIQMTQSPSSLEASVGDRVTITCSASQGIR
H) 3426 SEQ ID SYTDWFOOKPGKSPERLIYATFDLASGVPS
VL NO,:120 RFSGSGESGIDYTLTISSLOPEDFATYYCRY
VGNYPGTFGQGTKLEIK
J439MIE82( CDR~ Residues 24-
H)3#46 11 34 of SEQ ID SASOGIRSYID
Vi NG, 120
JAIIMLB2 (| g Residues 50-
H)3#A6 12 56 of SEQ ID ATFDLAS
VL NG.:120
J439M1S2¢ DR~ Residues 8%
H) 3#A6 13 -97 of SED ROVGNYPGT
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 BVD-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 “iransfection” 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 celis, 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 antibodics 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 DIFR
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 DV heavy and light chains and intact DVD protein is recovered from the culture
medium. Standard molecular biology technigues are used to prepare the recombinant expression
vector, transfect the host cells, select for transformants, cuiture 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 mediu.

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
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. W(2001/077342), 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 yel {o 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 invnunoglobulin molecules are the desired dual-specific tetravalent protein.
This embodiment particularly enhances commercial utility. Therefore, a method to express a
duatl variable domain light chain and a dual variable domain heavy chain in a single cell leading
to a single primary product of a “dual-épeciﬁc tetravalent full length binding protein” is
provided.

Methods of expressing a dual variabie 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.

119} 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 pharmaceuticat 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.

I}  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, B-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 “H “C *8, Y, ®Tc, '"'In, L "', ""Lu, *Ho, or *Sm.

In an embodiment, the binding proteins provided herein are capable of neutralizing the
activity of the antigens both in vitro and in vive. 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 alieviate 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
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concentration of antigen in serum, plasma, synoviai fluid, etc. of the subject). Non-litniting
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 CTELA-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. CTLA-4 is a clinically validated target for therapeutic treatment of a
number of immunological disorders. CTLLA-4/B7 interactions negatively regulate T cell
activation by attenuating cell cycle progression, [L-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 CTLA-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 CTLA-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 JT 169:633). In a separate case, artificial APC surface-linked
single-chain antibody to CTILA-4 was generated and demonstrated to attenuate T cell responses
(Griffin 2000 J1 164:4433). In both cases, C'TLA-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 CTLA-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 ditferent epitopes (or 2
copies of the same epitope) of CTLA-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, Margues (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 (o 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

(Acii 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 CI)34) 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, inchuding aging and denaturation of the already loaded DVID-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.

O Use of DVD-binding proteins in various diseases

DVD-binding protein molecules provided herein are also useful as therapeutic
molecules io treat various diseases. Such DVD molecules may bind one or more largets
involved in a specific discase. 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 discases involving
immune and inflammatory elements, such as autoimmune discases, particularly those associated
with inflammation, including Crohn's disease, psoriasis (including plaque psoriasis), arthritis
(including rheumatoid 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. 1L-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 Thl 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-o may amplify the inflammatory response in asthma and may be linked to disecase
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-inflapunatory cytokines including TNF,
chemokines, and growth factors are expressed in diseased joints. Systemic administration of
anti-TNF antibody or sTNFR fusion protein to mouse models of RA was shown to be anti-
inflammatory and joint protective. Clinical investigations in which the activcity of TNFin RA
patients was blocked with intravenously administered infliximab (Harriman G, Harper LK,
Schaible TF. 1999 Summary of clinical trials in rhewmatoid arthritis using infliximab, an anti-
TNFalpha treatiment. Ann Rheum Dis 58 Suppl 1:161-4}, a chimeric anti-TNF mAb, has
provided evidence that TNF regulates 1L-6, IL-8, MCP-1, and VEGF production, recruitment of
tmmune and inflammatory cells into joints, angiogenesis, and reduction of biood 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), CTLA41g (abatacepl, Genovese et al. (2005) N. Engl. I. Med. 353:1114-23.3,
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 ideniified and have been shown to be of benefit in animal models, including interieukin-15
(therapeutic antibody HuMax-1L_15. AMG 714 see Baslund et al. (2003) Arthritis Rheum.
52(9): 2686-2092), 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 [.-23; TNF and il-

62



WG 2013/863110 PCT/US2012/061686

10

15

20

23

30

35

Ibeta; TNF and MIF; TNF and H.-17; and TNF and HL-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(1-33:229-43). 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 imumune 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 inferaction is facilitated
by several cytokines such as FL.-10 as well as co-stimulatory molecules such as CD40 and
CD40L, B7 and CD28 and CTLA-4, which initiate the second signai. These interactions
together with impaired phagocytic clearance of immune complexes and apoptotic material,
perpetuaie the imimune response with resultant tissue injury. SLIE is considered to be a Th-2
driven disease with documented elevations in serum IL-4, 1L.-6, TL-10. DVD-binding proteins
capable of binding one or more targets such as, for exampie IL.-4, -6, IL-10, IFN-¢, or TNF-a
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 monse
Interferon alpha etc.) validation studies in a mouse lupus model may be conducted with
“matched surrogate antibody™ derived DVD-binding protein moiecules; briefly, a DVD-binding
protein based two (or more) mouse target specific antibodies may be matched to the extent
possibie 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 Scierosis

Multiple sclerosis (MS) is a complex human autoimmune-type disease with a
predominantly unknown etiology. Immunologic destruction of myelin basic protein (MBFP)
throughout the nervous system is the major pathology of nultiple 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 Thl and Th2 cells, are important areas for therapeutic
target identification.

TWEAK is a member of the TNF family, constitutively expressed in the ceniral 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 Fnl14 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, CXCI.13, CD40, CD40L, IL-18,
VEGF, VLA-4, TNIF, CD45RB, CD200, IFNgamma, GM-CSF, FGF, C5, CD52, or CCRZ are
provided. An embodiment includes a dual-specific anti-1L-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 IL-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, Epbrins, may contribute to axon-di.rected‘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 IL-12, TWEAK, IL-23,
CXCL13, CD40, CD40L, IL-18, VEGF, VLA4, TNF, CD45RB, CD200, IFNgamma, GM-CSF,
FGF, C5, CD52, and CCR2 would enable the simuitaneous focus on inflammation and
neuroregeneration, a goal not yet achieved by any of the current therapeutic MS principies.
Stimulating neuroregeneration can compensate the functional impairments caused by the
massive axonal neurodegeneration observed in MS, making recovery of lost cercbral 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 interlevkin-1 (IL-1}.
Overwhelming inflammatory and immmune 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 aiso activate phospholipase A2. These and other effects lead to increased
concentrations of platelet-activating factor, promotion of nifric 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
progpective trials with biological response modifiers (i.¢., 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 atiractive therapeutic targel
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 Weurological disorders

(a) Neurcdegenerative diseases

Neurodegenerative discases 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 reatments fail to stop discase 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 neurodegencrative diseases such as Alzheimers. Such targets include, but
are not limited to, any mediator, soluble or cell surface, implicated in AD pathogenesis ¢.g .,
AGE (8100 A, amphoterin), pro-inflammatory cytokines {e.g., 1L.-1), chemokines (¢.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 (ransgenic 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. (Z009) 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 a2 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 cansing
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, biclogics or small molecules, stimulating
the endogenous regenerative polential 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, af 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 (Chendroitin
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, L1 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 cbserved 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
biocking 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-u; AB 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.g.. RGM A, MAG, OMGp impair axonal regrowth. One can combine such
type of ab with any of the SCl-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 $100 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 cutgrowth inhibitor
molecule e.g., nogo or RGM may offer faster and greater efficacy than blocking either an
immmune 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 nevrological 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 (o 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 {rom 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 {o 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, ¢. g., Wu and Wu (1987) J. Biol. Chem.
262:4420-4432), construction of a nucleic acid as part of a retroviral or other vector, efc.
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 emploved, e.g., by use of an inhaler or nebulizer, and formulation with an aerosolizing
agent. See, €.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
adrninistered together with other biologically active agents. Administration can be systemic or
local.

In an embodiment, specific binding of antibody-coupled carbon nanotubes (CNTSs} 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 againsi one or more fumor

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 (o 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. Rel.
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 impuritics, stable on storage, sterile, and biodegradable. In
yet another embodiment, a controfled 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)).

Conirolled release systems are discussed in the review by Langer (1990) Science
249:1527-1533). Any technigue 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-
iilce 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 af 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 agueous 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 ton exchange resins, or as
sparingly soluble derivatives {(e.g., as a sparingly soluble salt).

The methods provided herein encompasse administration of compositions formulated ag
neutral or salt forms. Pharmaceutically acceptable salts include those formed with anions such
as those derived from hydrochloric, phosphoric, acetic, oxalic, fartaric acids, etc., and those
formed with cations such as those derived from sodiuin, potassiom, anmunonium, 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 {ree 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 pharmaceuntical 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 guantity 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 adininistration 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 hercin 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 hiquid 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, af 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 {lint
or amber vial, ampule or pre-filled syringe. The buffer can be L-histidine (1-50 mM), optimally
5-16mM, at pH 5.0 to 7.0 (optimally pH 6.0). Other suitable buffers include but are not limited
1o, 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 (-300 mM
(optimally 150 mM for a liquid dosage form). Cryoprotectants can be incladed 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 bicavailability folowing parenteral
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administration, particularly subcutaneous administration. It also allows for greater injection site
volumes (i.e. greater than 1 mi) with less pain and discomfort, and minimum incidence of
injection site reactions. (see WO2004078140 and US2006104968).

The compositions provided herein may be in a variety of forms. These include, for
example, liquid, semi-solid and solid dosage lorms, 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
compaositions similar to those used for passive immunization of humans with other antibodies.
The chosen mode of administration is parenteral (2.g., infravenous, 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 steriie 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 (Z.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, Iyophilized powders for the preparation of sterile
injectabie 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 ¢an 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 adminisiered 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., Susiained and Controlled Release Drug Delivery Systems, .R. Robinson, ed.,
Marcel Dekker, Inc., New York, 1578,

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.,032
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 Ausubet 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 inflanunatory and/or antoimmune condition of the liver;
liver cirrhosis; Hver fibrosis; liver fibrosis caused by hepatitis B and/or C virus; scleroderma;
turmnors 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 | 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, ¢.g., a therapeutic agent, the additional agent being selected by the
skilled artisan for its intended purpose. For exampie, 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 resuit. 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 pertods of tine 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 () 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. Itis 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 conmposition,
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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 immunocassays or any
variation thereof (e.g., monoclonal/DVD-binding protein, DVD-binding protein/polyclonal,
elc.), 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), floorescence polarization immunoassay (FPIA), enzyme multiplied
imanunoassay technigque (EMIT), bioluminescence resonance energy transfer (BRET), and
homogeneous chemiluminescent assay, ete. In a SELDI-based immunoassay, a capture reagent
that specifically binds an analyle (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 desorptionfionization) or by SELDI. A chemiluminescent microparticie
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 polynuclectides.
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 pretreaiment 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 {or assays on Abbott TDx,
AXSYM®, and ARCHITECT® analyzers (Abbott Laboratories, Abbott Park, IL), as described
in the literature (sec, e.g., Yatscoff et al. (1990) Clin. Chem. 36:1969-1973 and Wallemacq et al.
{1999) Clin. Chem. 45: 432-433), 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 heterogencous 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
thé 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 preireatment 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 DVID-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 {irst specific binding pariner-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 {ragment, 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

79



WO 2013/063110 PCT/US2612/061686

10

20

25

30

35

specific binding partner) can be any solid phase known in the art, such as, but not limited to, a
magnetic particie, a bead, a test tube, a microtiter plate, a cuvette, 2 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 exammple, the unbound analyte can be removed by washing. Desirably, however, the first
specific binding partoer is present in excess of any analyte present in the test sample, such that
all analyte that i3 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 analyle 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, L S, M, P, and 33\P), 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;
taminol, isoluminod, phenanthridinium esters, and the like), a fluorescent label (such as
fluorescein (e.g., 5-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 cadmivm selenide), a thermometric label, or an immmuno-polymerase
chain reaction label. An introduction to labels, labeling procedures and detection of labels ig
found in Polak and Van Noorden, Introduction to Immunocytochemistry, 2™ ed., Springer
Verlag, N.Y. (1997}, and in Haugland, Handbook of Fiuorescent 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 FP1A (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.. Adamezyk et al. (2006) Bioorg. Med. Chem.
Lett. 16: 1324-1328).

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

Chemilumin. 6: 107-114. Another preferred acridinium compound is an acridinium-9-

80



WO 2013/063110 PCT/US2012/061686

10

15

20

30

35

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 .B-940, Berthold Technologies U.S.A., LLC,
Qak 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 partper 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 mixrure 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 siftu in a
nmumber 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, sodiwm hydroxide, potassium hydroxide, caicium hydroxide, ammonium
hydroxide, magnesium hydroxide, sodium carbonate, sodium bicarbonate, calcium hydroxide,
calcium carbonate, and calcium bicarbonate, The amount of bagic 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 sampie can be guantified. Specifically, the amount of analyte in the sample is
proportional to the intensity of the signal generated. The amount of analyte present can be
guantified by comparing the amount of light generated to a standard curve for analyte or by
comparison to a reference standard. The standard carve 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 pot limited to, a sandwich format. Specifically, in one immunoassay format, at least
two antibodies are empioyed 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 fo 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 epiiope on an
analyte (or a fragment thereof) can be used as a capture agent and/or anocther binding protein or
DVD-binding protein having a domain that can bind a second epitope on an analyte (or a
fragment thereof) can be nsed as a detection agent. In this regard, a binding protein or 2 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/mulitimeric 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 guantification, of different forms of a given analyie. 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 test‘e:d 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 suitabie 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 iabeled 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, ¢.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 recogpized 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 {ilm (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, aithough 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 (.01 to about (.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
(.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. brreversible
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.g., DYNAL® Magnetic
Beads, Invitrogen, Carlsbad, CA} or biotin (¢.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, exampies 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-hinding 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). 1f 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 xXMAP 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 muliiple 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 Teast 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 sieps, 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 {ragment
thereofl)/second detection agent complex). While capiioned for clarity as the “second” agent

{e.g., second detection agent), in fact, where multiple agent are used for capture and/or

85



WO 2013/663110 PCT/OS2012/661686

10

15

20

25

30

35

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 af 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 reguired for the formation of the
(first or multiple) capture agent/analyte (or a fragment thereol)/{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, simultanecusly 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 etther 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, M. 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 detectabie label to the agent, such as CPSP-Acridinium Ester (i.e., 9-[N-
tosyl-N-(3-carboxypropvl)}i-10-(3-sulfopropylacridinium carboxamide) or SPSP-Acridinium
Ester {i.e., N10-(3-sulfopropyl)-N-(3-sulfopropyl)-acridinium-%-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 profein 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
{muitiple) 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 compiex 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 i$ 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 pH 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 (.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 flaorophore 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 corpetitive binding
immunoassay. FPLAs 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 thercof) 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 analyie.

The method can comprise (1) contacting the test sample with at least one first specific
binding partner for analyte (or a fragment thereol) 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
thereofl 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 tragment 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 pariner/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 antibedy 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 Jeast one
second specific binding partner, which can compete with analyte (or a fragment therect) for
hinding 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 anatyte that can bind to the first specific
binding partner. Any analyte (or a fragment thereol} 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, respeciively. 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 whoin 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 modifyving the therapeutic/prophylactic reatment of the patient 28 needed to improve
efficacy. The method can be adapted for use in an automated system or a semi-awtomated
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 aniibodies 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 discase
progression and/or treatment, the amount or concentration of analyte or a fragment thereof may
be “unchanged,” “favorable” (or “favorably altered”), or “anfavorable” (or “unfavorably
altered™). “Eievated” or “increased” refers to an amount or a concentration in a test sample that
is higher than a typical or normal Jevel 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 (¢.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 “conirol™) 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 (2) 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 fest sample from the subject of
analyte; and

(c) comparing the concentration or amount of analyte as determined in step (b) with the
concentration or amount of analyie 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 amousnt of analyte as
determined in step (b), for example, is unfavorably altered with respect to the predetermined
level.

Stll further, the methods can be used fo monitor {reatment in 4 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
pertod 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 adminisiered the one or more pharmaceutical
compositions, eic.

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). I the
concentration or amount of analyte as determined in step (¢) is favorable when compared to the
concentration or amount of analyie 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 discase in the subjectis

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 (o 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 3 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, ajso 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 infervention 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 ficld-
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 3 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 13 hours,
ahout 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 135 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 23
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 stbject where the first test sample is obtained {rom 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 iest sample is obtained from another source. For example, if
the first test sample was obtained from urine, the second test sample can be obtained [rom
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 identifving 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 demonstraies an unfavorable concentration or amount
of analyte or a fragment thereof, as described herein.

The method optionally comprises an assay as described herein, where analyie is
assessed before and foliowing 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 coniinued
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 & 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-analyie 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 vsed 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 Iabel 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 andfor controls can be provided in separate
containers or pre-dispensed info an appropriate assay format, for example, into microtiter plates.

Optionally, the kit includes guality 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 inchude 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 carlridge 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 ope or more instruments for
agsisting with obtaining a test sample, such as a syringe, pipetie, forceps, measured spoon, or the
like.

If the detectable label is at least one acridinium compound, the kit can comprise at least
one acridinivm-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 svstems
(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 (¢.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,
AxXSYM®, IMx® (see, e.g., US Patent No. 5,294,404, PRISM®, EIA (bead), and Quantum™ iJ,
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 necessarity

encompass other reagents and methods for carrying out the immunocassay. 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, ¢.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, IL) and
containing 2-{N-morpholinojethanesulfonic acid (MES), a salt. a protein biocker, an
antimicrobial agent, and a detergent. An exemplary calibrator diluent is ARCHITECT® human
calibrator diluent employed in certain kits (Abboft Laboratorics, Abbott Park, IL), 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.

Bt 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 vsing 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-¢ 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 (Vi) 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 io contain limited mutagenesis at
the following residues: 28, 31, 32, 51, 55, 91, 92, 93, 95a and 96 (Kabat numbering). This
Hbrary also contained framework germline back-mutations DIE, 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 (o contain limited
mutagenesis in CDRHI 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 CDRHI1 and CDRH2
diversities also had framework germline back-mutations A18V and 1.64Q and toggled residue at
S4(L/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 TNI” 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 ATl11-5 binding protein which were subjected to the affinity maturation sclection
protocol. Amino acid residues of individual CDRs of each VH and VL sequence are indicated in

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

AE1l-5 Heavy chain variable region (SEQ ID NO: B0S5)

AR11~-5VH

123456789012345678901234567890123456782012345678%012a345678%01
EVOLVQOSGAEVEKPGSS5AKVSCKASGGTE S SYALSWVROAPGOGLEWMGGI TP ILEGTANYAD

V NW TTT WT FR3PI
TY 5V M TDAST

GI P L I NGS

AN G v PV

F N I H

R VoA

L K R

F M

L

23486789012345078%012abe3456 7890123456789 0abal234567890123
KFLGRVTITADESTSTVYMELSSLRSEDTAVY YCARGLY YDPTRADYWGQGTLVTVSS
8 A SVFFNTSWE
WIVVEFASM
TFP TRKP
ARH IGRA
o ADI

[ =Rl

AE11-5 Light chain variable region (SEQ ID NO: B(06)

AE11-5VL

1224567890123456789012345678901234567890123456789012345678901
DIVMTOSPDFHSVIPKERVTITCRASOSIGSSLEWYOQKPDOSPKLLIRHEASQSISGVPSR

E L Q R RR KYV L
T TIT P v
N GN T T
I NC G S
C EG S M
G CI E N
K HE D K
¥ VM ¥
W FL R

LY
P

vV

234567890123456785012345678501234546789012345%6a
FSGSGSGIDEFTLTIESLEAEDAATYYCHRSSSSPPRPTFGOGTOVEIK

I RRRL LS K

NGI AR

GIC SL

TCG RT

CHN  TA

ITT QO

MK HH

v

M
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Example 1.2: Affinity matoration 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 MAK 195 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 hMAK195 CDR residues were
then subjected to limited mutagenesis by PCR with primers having low degeneracy af 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 CDR1 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, 33, 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 (5/D), 62 (T/8), 63 (1/V), and 05 (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 (W/Q), 56 (T/S), 91 (11/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 hMAK 195 were recovered for converting back to Ig( 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 bictinylated buman or cynomolgus monkey
TNFT 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 antihodies are identified.

The table below (Table 3) provides a list of amino acid sequences of VI 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 matored hMAXK-195.

hMAX195 Heavy chain wvariable region (SEQ ID NO: B07)

hMAR195VH EVQLVESGGGELVOPGGSLRLECAASGF TE SDYGVNWVROAPGKGLEWV SMIWGDGSTD
NES T I RAG T A

HLN 35 V GSE F H

¥S H L SDA B2 V

IR Q R AEV ¥ 3

Y K LVG W N

S NY G
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hMAKI%5 Heavy chain variable region {SEQ ID NO: 807)

YDSTLESRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAREWHHGPVAYWEQGTLVIVSS

ADSV G HSQORTLDS
OLRPASGVE
LCLLVODGC
YRYNWAETHN
DFPYEERW P
NDARS R I
TYVIP P H
PPDDI A
AICA 1
5G C
R

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

hMAK195VL DIOMTQSPSSLSASVGDRVI ITCKASQAVSSAVAWY QOKPGKAPKLLIYWASTRHETG

R 5 RRPL 3  S8LES
V TNT I T
G IGG
D NCV

jee e R
e s

P KIR

R
L
C
T CTS Q
G
VPSRFSG5GLGTDFTLT LSS LOPEDFAT Y YCOQHYSTPFTFGOGTRLEIR
SNRSTY
FGPR
[TML
GIIO
HCAA
S

Tables 1D and E above in section )A) provide a list of humanized MAK-195 antibodies
that were converted into Ig( proteins for characterization.
Heavy and light chain patrs were prepared as follows in Table 4:

Table 4. Heavy and light chain pairs of hMAKI195 affinity matured clones

iigze HC LC Protein name
A8 nMAK195-A8 hMAK185 VL.1 hMAKI9L-AML]
B5 hMAK1 95-B5 nMAK195 VL.1 hMAKI95-AM13
rHC3 hMAK195 rRC3 hMAK195 VL.1 hMAK195-AM14
rEC18 hMAK19L5 rHCLS8 hMAK195 VL.1 hMAK195-AM15
rHC1% hMAKL95 rHCL1S hMAK195 VL. 1 hMAR195-AM16
rHC22 nMAK19E rHC22 hMAK195 VL.1 hMAKISE~-AMLTY
rHC34 nMAK195 rHC34 hMAK195 VL.1 hMAKI95-AM18
rHC60 hMAK195 rHC6D hMRKL195 V.1 hMAK195-~AM1Y
54-6 hMAK195 84-6 hMAK195 84-6 EMAKI95-AM20
S4-12 hMAK195 54-12 hMAK195 S4-12 hMAK195-AMZ21
54-17 nMAK1%5 S4-17 hMAK195 S4-17 hMAK195-aM22
S4-~18 hMAK1S5 S4-18 hMAK195 S4-18 hMAK195-AM23
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g;;ze HC inc Protein name
84-19 hMAK195 8§4-19 hMAK195 S4~19 hMAKLO5-AM24
34-24 hMAK125 S4-24 hMAK195 84-24 hMAK1S5~AMZ5
5434 hMAKL95 8§4~34 hMAK1I95 84-34 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 humnanized 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 V21 back-nwtation 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, N335, T52a, T54, E50, T58)
« Germline togele: M341 and FO3L

H1+H2 (QKQ) library:

- Limited mutagenesis at 7 residues (T30, N31, N35, T52a, T54, E56, 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: [91Y

LC library:

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

- Germline toggles: TS1A, Y71F, F87Y, and T43A/V44P (these two co-evolve)
Recombined Hbraries:

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 VI and VL of the

hMAK-199 antibody which were subjected to the affinity maturation selection protocol. Amino

acid residues of individual CDRs of each VII and V1. sequence are indicated in bold.

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

MAK139% Heavy chain variable region {(SEQ ID NO: 808%)

MAKLO99 | 1234567890123456789012345678%01234567890123456789012a345678901
VH.Za EIQLVQSGAEVERPGASVEVSCKASGY ITFINYGMNWVRCOAPGOGLEWMGHNINTY TGERP TYAD

v KD II NEKS Q
AH T 5V H
5T o oW
RS 5 R M
DO G L K
KK A 5 A
= v N R
Q IQ
M oD
G A
=4

234567890123456789012abc3456789012345678%0abedefgl 234567890123
DFEGRFIFTLDTSTSTAYMELSSLRESEDTAVYFCARRFLTTVVVTDYAMDYWGQGTIVIVES

GLT VvV M T T RLEFNPMDASENT
K Q NYMEVEAEM SR
IRSSAEMN CC

VSRARSD H

CWL ITMG D

QP QIT ¥

VE GPQ ¥

NEB D P OV

GM N L

Ca L A

H

Makl99 Light chain variable region {SEQ ID NO: B10)

Makl1l99 | 1234567890123456789012345678901234567880123456789012345678301
Vk.la DIOMTQOSPSSLSASVGDRVIITCRASODISNY INWYQOKPGRIVELLIYYTSRLOSGVP SR
YOV AP FA L

ESEF v N K

AKT G

TT

WH

GD

NR

F

C

PRanmm =

2345678901234567850123456789012345678901234558
FSGSGSGTDYTLTISSLOPEDFATYFCQOGNTLPPTFGOGTRLETK
F Y ISW T
MO 3
IP &
AM
RR
F
G
\j‘
¥
2

Individual hMAK-199 VH and VL sequences from converted clones were prepared and

are shown above in Tables 1F and (5 in section DA).
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Table 6. h(MAK 199 affinity matured scFv clones converted to full length IgG

Clone name RC plasmid IC plasmid orotein) name
sesaazne | PEEICTL  or | IO T3 T sy
seeamasaris | SRy £ e | BRI R o
seeaazs | POEE TR saen | BRSO T [
v P i | T T mwa
Rkl T
J662M253434 EHE’IBEEEE%’ZE%E" ﬁgg??;ic}{ V3 J6e2 HMAKL99—AME
seemasoss [ PR TCAL, 5 e | pOEECE VI | s
Seeaisatos | SRRV ICEL Ster [P O VT s
oo [ i | BT T e

Example 1.4: Affinity Determination Using BIACORE Technology

Table 7: Reagent for Biacore Analyses

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

The BIACORE assay (Biacore, Inc. Piscataway, NJ) determines the affinity of binding
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
NaClL 3 mM EDTA, and 0.005% surfactant P20) at 25° C. Ali 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, 111., 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
jig/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

166




WO 2013/063110 PCT/US2012/661686

10

15

20

25

30

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 ug/ml) are injected over reaction matrices at a flow
rate of 5 ul/minute. The association and dissociation rate constants, Keg (M'k's'i) and Kog (s"i), 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 = kes/ko,. Binding
is recorded as a function of time and kinetic rate constants are calculated. In this assay, on-rates
as fast as 10°M7s™ 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-o

LS29 cells are grown to a semi-confluent density and harvested using 0.25% wypsin
(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 pI. and 5E4 cells/well. The binding proteins and conirol 1gG
are diluted to a 4X concentration in assay media and serial 1:4 dilutions are performed. The
huTNF-o is diluted to 400 pg/ml. in assay media. Binding protein sampie (200 pl.) is added to
the huTNF-¢ (200 pL) in a 1:2 dilution scheme and allowed to incubate for 0.5 hour at room
temperature.

The binding protein / human TNF-o solution is added to the plated cells at 100 pL for a
final concentration of 100 pg/mL huTNF-¢ and 150 nM - 0.0001 nM binding protein. The plates
are incubated for 20 hours at 37° C, 5 % CO,. To guantitate 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: Affinitv 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 [L-17. Several libraries were made according to specifications below:

HI + 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 (o increase
identity {0 haman antibodies.

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

- Toggle between human germiine 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 LCT or LC2 libraries. (LC2 used over
LC1 if LC2 output binding appears to be at least as good as WT, otherwise recombine LC1
ouiput).

All four libraries were selected separately for the ability to bind human, cynomolgus
monkey and mouse I1.-17 in the presence of decreasing concentrations of biotinylated antigens.
Al 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 kst 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 hold.
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Table 8. List of amino acid sequences of affinity matured h10F7 VH variants

Clone

SEQ ID
NO:

VH

J4LTME252-12VH

121

EVQLVOSGAEVEEPGSSVEVSCKASGYTETDYRIRWVRO
APGQGLEWIGVNDPDSGETFYNQKEFDGRVTITADESTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGOGTTV
TV5S

J41TM252~15VH

122

EVOLVOSGARVERPGSSVEVSCKASGYTFDDYEIHWVRY
APGOGLEWMGVIDPESGETLYNCKFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGEQGT TV

TVES

J41TM252-16VH

123

EVQLVOSGAEVEKPGSSVEVSCKASGYTFTDYELHWVRY
APGQOGLEWIGVNDPDSGGTLYNQREFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGCGTTV
TVSS

J417M252-18VH

124

EVOLVOSGAEVEKPGS SVKVSCKASGYIFTDYEIHWVRY
EPGOGLEWMGVNDPDSGETLYNQRKFDGRVIITADESTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVES

J417M252-20VH

125

EVOLVOSGARVKKPGSSVRVSCKASGY TFDDYEIBWVRY
APGOGLEWIGVNDPESGGTMYNQRFDGRVT I TADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGT TV
TVSS

J417M252-23VH

126

EVQLVQSGAEVEKPGSSVEVICKASGYLFDDYEIHWVRY
APGOGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGOGTTV
TVSS

J41TMZ52~25VH

127

EVQILVQSGAEVEEPGSSVKEVSCKASGYTF TDYETHWVRY
APGOGLEWIGVNDPESGETLYNQRKFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGRGTTV
TVSS

J41TMZ82~26VH

128

EVOLVOSGAEVEEPGSSVEVSCRASGYTFTDYELRWVRY
APGQGLEWIGVNDPESGETEFYNQRFDGERATLTADESTST
AYMELSSLRSEDTAVYYCTRYYRYESEYEGMDYWCOGTTV
TVSS

J417M252-34VH

129

EVQLVQSGAEVEKPGSSVKVSCKASGYTFTDYEIHWVRG
APGOGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGOGTTV
TVSS

J41TM252-37VH

130

EVOLVQSGAEVRKEGSSVKVSCKASGY TFEDYEIHWVRG
APGOGLEWMGVIDPESGETLYNQRKFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGOGT TV
TVSS

J41TMZ32~4TTVE

131

EVOLVOSGAEVEKPGSSVRVSCRASGYTFDDYEIHWVRY
APGQGLEWIGVNDPESGGTLYNQRFDERVTLTADESTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TV35

J4LTM252-4VH

EVQLVOSGAEVEKPGSSVEVSCKASGY TFDDYEIHRWVRY
APGOGLEWMGVIDPESGETLYNQRKFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESEFYGMDYWGOGTITV
TVSS

J417M252~-50VH

133

EVQLVQSGAEVKKPGSSVEVSCKASGYTFDDYEIHWVRG
APGOGLEWMGVIDPESGGTLYNQRKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVES

J4LlTM252~51VH

134

EVOLVOSGARVEKKPGSSVEVSCEASGYTFEDYEIBWVRY
APGQGLEWMGVIDPESGETLYNORFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYEGMDYWGQGTTV
TVSS

109
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SEQ ID
NO:

VH

J41TMZ82-55VH

135

EVQLVQSGAEVKEPGSSVEVSCKASGYTFDDYEIHWVRY
APGOGLEWMGVNDPESGGTLYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGOGITV
TVSS

J417M252-56VH

136

EVOLVOSGAREVEKPGSSVKVECKASGYTFTDYEIHWVRO
APGQGLEWMGVNDPESGGTLYNQKFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFHGMDYWGOGTTV
TV3S

J41TM282~-57TVH

137

EVQLVOSGAEVERPGSSVEVSCEASGYTFADYELHWVRO
APGOGLEWIGVNDPESGETFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESEFYGMDYWGCGTITV
TVSS

J41lTMZ82-64VE

138

EVQLVOSGAEVKKPGSSVEVSCRASGYIFDDYERIHWVRY
APGQGLEWMGVNDPDSGEETLYNOREFDERVIITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGOGTTV
TVSS

JELTM25Z-65VH

139

EVQLVOSGAEVKKPGSSVEVSCKASGYTFSDYETHWVRD
APGOGLEWIGVNDPESGGTLYNQRFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGOGT IV
TVSS

J4LTMZ5Z2~69VH

140

EVQLVOSGABVERPGSSVEVECKASGYTFEDYEIBWVREY
APGOGLEWMGVIDPESGETLYNOKFDGRATITADESTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVES

J417M252-T2VH

141

EVOLVOSGAEVEKPESSVEVSCRASGYTEFTDYEIHWVRY
APGQGLEWIGVNDPESGGTLYNQRFDGRVTITADKSTST
AYMELSSLRISEDTAVYYCTKYYRYESFYGMDYWGQGTTV
TV3S

J41TM2ZE2-T3VH

142

EVQLVOSGAEVEEPGSSVEVSCRASGYTEFTDYELHWVRO
APGOGLEWIGVIDPESGGTLYNQKFDGRATITADESTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWCQGTTV
TVSS

J41TMZ52-75VH

143

EVOLVOSCGAEVKEPGSSVEVSCRASGYTFDDYELIHWVRO
APGOGLEWIGVNDPESGGTLYNOKEFDGRATITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWEQGTIV
TVSS

J41TMZ82-T6VH

EVOLVQSGAEVERPGS SVEVSCRASGYTFTEYREHWVRG
APGQGLEWMGVNDPESGGSEYNQRKFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGOGTTV
TVSS

J41TM232~TVH

EVQLVQSGAEVEKEPGSSVKVSCRASGYTFTDYETHWVRY
APGOGLEWIGVNDPESGGTFYNQKFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGOGTTV
TVSES

J417MZ82-84VE

146

EVOLVQSGAEVERPGSSVEVSCEASGYIFDDYEIHWVRY
APGQGLEWIGVIDPESGGSLYNORKFDERVTITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTITV
TVSS

J41TMZ252~-85VH

147

EVOLVOQSGAEVKKPGSSVEVSCRASGYTFDDYETIHWVRO
APGOGLEWMGVIDPESGGTLYNQEFDGRATITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSES

J417M252-86VH

148

EVQLVOSGAEVEKPGSSVKVSCKASGYTFDDYEIHWVRE
APGOGLEWIGVNDPESGGTLYNOQEFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M252~89VH

149

EVOLVOSGAEVEEPGSSVEVSCEASGYTFDDYELHWVRO
APGOGLEWMGVIDPESGGSLYNQEFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESEFYGMDYWGQGTTV
IVES

110
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SEQ ID
NO:

VH

J41TM252-91VH

150

EVOLVQSGAEVEKPGSSVEVSCKASGY TFOCDYERIHWVRO
APGQGLEWIGVNDPDSGGTLYNQKFDGRVT ITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVES

JALTM252-85VH

151

EVQLVQSGAEVEEPGSSVEVSCRASGYTFTRYEIHWVRY
APGOGLEWIGVNDPESGGTILYNOKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESEFYGMDYWGQGTTV
V35

J417M282~96VH

EVQLVQSGAEVEKKPGSSVKVSCKASGYTEF SDYEIRWVRG
APGOGLEWMGVNDPESGGTIFYNQKEDERVILIADESTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J41TM283-14VH

1583

EVOLVQSGAEVKKPGSSVEVSCKASGYTFDDYEIHWVREY
APGOGLEWIGVNDPRESGGTLYNQRFDGRVIITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M283-35VH

154

BVOLVOSGAEVERPGESVKVSCKASGY TFDEYELHWVRG
APGQGLEWMGVIDPESGEGTLYNQRFDGRVILTADKSTST
AYMELSSLRAEDTAVYYCTRYYRYESFYGMDYWGOGTTV
TVSS

J41TMZ2E83~-54VH

155

EVQLVQSGAEVREPGESSVREVSCKASGY TFTDYETHWVRY
APGQGLEWMGYNDPESGGTLYNQEFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417TM283-63VH

156

EVQLVOSGAEVEKPGSSVEVSCKASGYTEFTDYETHWVRO
APGQGLEWIGVIDPESGGTLYNQEFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESEYGMDYWGQGTTV
TVS3

J4LTM253~81VHE

EVQLVQSGAEVKRPGSSVEVECKRASGYTFTDYELIHWVRY
APGOGLEWIGVNDPESGGTLYNQKFDERAT I TADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESEFYGMDYWGCQGTTV
TVES

J4LTMZE3~-83VH

158

EVQLVQSGAEVEKPGSSVEVSCKASGY TETDYETHWVRO
APGQCLEWMGVIDPESGGSFYNQEFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGOGTTV
TVES

J41TMES3~86VH

FEVQLVQSGAEVEKPGSSVEVSCKASGYTE TDYETHWVRG
APGOCLEWMGVNDPESGETLYNQKFDERATITADESTET
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV
TVSS

J417M253-89VHE

160

EVQLVQSGAEVEKPGSSVEVSCKASGYTFDDYELHWVRY
APGOGLEWIGVNDPESGGTLYNQR¥DGRVILTTDESTST
AYMELSSLRSEDTAVYYCTIRYYRYESFYGMDYWGQGTTIV
TVSES

J4Z0MZ82~-1VH

16l

EVQLVOSGARVEKPGSSVEVSCKASGYTFIDYEIRWVRO
APGQGLEWICVNDPESGGTFYNQRFDGRATLTADKESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFYGMDYWGQGTTV
TVSS

J420M252-20VE

162

EVOLVOSGAEVEEPGS SVEVSCRASGYTEFTDYEIHWVRO
APGOGLEWIGVNDPESGGTEFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYSRYWSFSGMDYWGQGTTV
TVSS

J420M252-21VH

163

EVOLVOSGAEVEKPGSSVEVSCRASGY TETDYETIHWVRG
APGOGLEWIGVNDPESGGIFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYPKYFGF SGMDFWGOCGTTV
TVSS

J420M252-22VH

164

EVQLVQSGAEVKKRGSSVEVSCKASGY TE TDYEIHWVRY
APGOGLEWIGVNDPESGGIFYNQRKFDEGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRFDSFQGMDYWGQGTTV
TVES

11
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SEQ Ib
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VH

J4£20M252-28VH

165

EVOLVOSGAEVEEKPGSSVEVSCEASGYTFTRDYRIBWVRY
APGOGLEWILGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRYEGEFLGMDYWEQGTTV
TVSS

J420M252-30VH

166

EVQLVQSGAEVKKPGSSVEVECKASGYTFTRDYELHWVRO
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRKYWSFYGMDYWGOGTTV
TVES

JA20M252-34VH

167

EVOLVQSGAEVERPGSSVEVSCEKASGY TFTDYEIHWVRE
APGQGLEWIGVNDPESGETFYNQREFDERATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKFESFNGMDYWGQGTTV
TVSS

J420M252~-39VH

168

EVOLVOSGARVERPGS SVEKVSCRASGYTFIDYETHWVRY
APGOGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST

AYMELSSLRSEDTAVYYCTRYDEKYESEFSGMDYWGQGTTV
TVES

J420M252-40VE

169

EVOLVOSGAEVEEPGESVEVSCRASGYTFTDYEIHWVRY
APGOGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDEWEGFYGMDYWGQGTTV
TV3S

J420M252-41VH

170

EVOLVOSGABVERPGSSVEVSCEASGYTFIDYEIRWVRE
APGOGLEWIGVNDPESGGTFYNQRKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFYGMDFWGOGTTV
TVSS

J420M282~47VH

171

EVQLVOSGAEVEKPGS SVEVSCKASGYTFTDYEIHWVRY
APGOGLEWIGVNDPESGGTFYNQEFDGERATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDEWDGENGMDYWCQGTTV
TVES

J420M282-50VH

172

EVOLVQSGAEVEKPGSSVEVICEASGYTEF TDYETHWVRY
APGQGLEWIGVNDPESGETFYNQKEFDERATL.TADESTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGOGTTV
TVES

J420ME52-51VH

193

EVQLVOSGAEVERPGSSVEVSCKASGYTETDYEIHWVRO
APGOGLEWIGVNDPESGGTFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYESFYGMDYWGOGT TV
TVSS

J420M252~-53VHE

174

EVQLVQSGAEVERPGSSVEVSCKASGYTFTDYERIHWVRY
APGQGLEWIGVNDPESGETFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRYWSEFNGMDYWGOGTTV
TVES

J420M252-56VH

175

EVOLVOSGAEVERPGSSVEVSCEASGYTFTDYEIHWVRO
APGOGLEWILGVNDPESGGTFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTIRYYRWDSFLOMDFWGQGTTV
TVES

J420M252-57VH

176

EVOLVOSCGARVERPGSSVEVECKASGYTFIDYETHWVRE
APGOGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDMWESFNGMDYWGOGTTV
TVS3

JA20M252-58VH

177

EVQLVQSGAEVEKPGSSVEVSCKASGYTFIDYEIHWVRY
APGOGLEWIGVNDPESGGTFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYKWWGCFMGMDYWGQGTTV
TVSS

J420ME52-60VH

178

EVOLVOSGAEVERPGSSVKVSCKASGYTFTDYEIHWVRY
APGOGLEWIGVNDPESGGTFYNQRFDERATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYWGFEGMDYWGQGTTV
TVSSE

J420M252~-64VH

179

EVOLVOSGAEVERPGS SVEVSCKASGYTETDYEIBRWVRO
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYWSFQGMDYWGQGTTV
TVSS

112
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J4Z20MZ52~60VH

180

EVQLVOSGAEVKKPGSSVEVSCKASGYTFTDYEEIRWVRY
APGQGLEWIGVNDPESGGETFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRYESFEGMDYWCGQGTTV
TVES

J420M252-67VH

181

EVOLVQOSGAEVEEPGSSVEVECKASGY TFTEYEIHWVRO
APGQGLEWIGVNDPESGGTFYNQREDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWMSESGMDYWGQRGTTV
TVSS

J420M282~T71VH

182

EVQLVOSGAEBVRERPGSSVEVSCKASGYTEFIDYETHWVRO
APGOGLEWIGVNDPESGETFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRFYGEFNGMDYWGOGTTV
TVSS

J420M252-T72VH

183

EVOLVOSGAEVEKPGSSVKVSCRASGYTFIDYEIRWVRG
APGQGLEWIGVNDPESGGTFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYKWDSFYGMDAWGOGTIV
TVSS

J420M252~T9VH

184

EVOLVQSGAEVKKPGSSVEVSCKASGYTFIDYEIHWVRY
APGOGLEWI GVNDPESGGTFYNQRFDGRATLTADKSTST
AYMELSSLRSEDIAVYYCTRYSKWDSFSGMDYWGRGTTV
TVES

J420M252~-80VH

185

EVOLVOSGAEVKKPGSSVEVSCKASGYTETDYEIHWVRO
APGQGLEWIGVNDPESGGTEYNOKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDEWESFYEMDYWGOGT TV
TVSS

J4Z0MZ82-87VH

186

EVQLVGSGAEVERPGESSVREVSCRASGY T IDYETHWVRG
APGOGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWWSEFSGMDYWGOGTTV
TVSS

J420M252-89VE

EVOLVOSGALVEKPGSSVEVSCKASGY IFTRYEIHWVRO
APGOGLEWIGVNDPRESGGTEFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDREWESFAGMDYWGQGTTV
VS5

J420M252-95VH

188

EVOLVQOSGAEVKKPGSSVEVSCKASGYTFIDYEIRWVRY
APGQOGLEWIGVNDPESGETFYNQOKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRWESFQGEMDYWCQGTTV
TVSS

J420M252-9VH

189

EVQLVQOSGAEVEREPGSSVEVSCEASGY TR TDYRIHWVRG
APGOGLEWIGVNDPESGGIFYNQEFDGRATLTADKESTST
AYMELSSLRSEDTAVYYCTRYDRYESLNGMDYWGQGTTV

TVSS

J420M283~12VH

190

EVOLVQSGAEVERPGSSVEVSCKASGYTFTDYEIEWVRY
APGOGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYWEWDSFEFGMDYWGOGTT
TVES

J420M253-21VH

191

EVOLVOSGAEVEEPGS SVKVSCKASGYTFIDYEIHWVRE
APGQGLEWIGVNDPESGETFYNQEFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFSGMDYWGOGTTV
TVSS

J420M2853-25VHE

192

EVQLVOSGAEVEKPGSSVEVECEASGY TFIDYELHWVRO
APGQGLEWIGVNDPESGCTFYNQRFDERATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRYVGFEGMDYWGOGTTV
TVSS

J420M283-27VH

193

EVQLVQSGAEVEKPGS SVEVSCHRASCYTFIDYEIHWVRY
APGQGLEWIGVNDPESGGTFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDEKFWSFNGMDYWGQGTTV
TVSS

J420M283-29VH

194

EVOLVOSGAEVREPGSSVEVSCHASGY TFTDYELHWVRO
APGOGLEWIGVNDPESGGTFYNOKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYSKHDSFQGMDYWGQGTTV
V35

113
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J420M253-32VH

195

EVQLVOSGAEVEKPGSSVKVSCRASGYTFIDYEIHWVRO
APGOGLEWIGVNDPESGGTFYNQRFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYFRWDSFEGMDYWGOGTTV
TVSS

J4Z20MZ53~-39VH

196

EVOLVOSGAEVEEPGSSVKVSCKASGY TFTDYETHWVRE
APGOGLEWIGVNDPESGETFYNOKFDGRATLTADKSTST
AYMELSSLRSEDTIAVYYCTRYSKWNSFDGMDYWGQGTTV
TVSS

J4Z0MZS83-3VE

187

EVOLVOSGAEVEKPGSSVEVSCRASGYTFTDYEIHWVRE
APGOGLEWIGVNDPESGGTFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYSKWDSFDEMDYWGQGTTV
TVSS

J420M253~05VHE

198

EVQLVQSGAEVKKPGSSVEVSCKASGY TFTDYETIRWVRO
APGOGLEWIGVNDPESGGTFYNQEFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDEWESEFNGMDYWGQGTTV
TVES

J4Z20M253-57TVH

199

EVQLVOSGARVKEPGSSVRV SCRASGYTFTDYEIHWVRG
APGQGLEWIGVNDPESGETEFYNOXFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYWEWDSEYGMDSWCQGTTV
TVSS

J4Z20M283-68VHE

200

EVQOLVQSGARVERPGSSVEVECRASGY TFTDYREIRWVRY
APGQOGLEWIGVNDPESGGTEFYNQEFDGRATLTADKSTST
AYMELSSLRSEDIAVYYCTRYDKFDSFYGMDYWCQGTTV
TVSS

J420M283-70VH

201

EVOLVQSGAEVKKPGSSVEVSCRASGY TEFTRYRIRWVRY
APGQGLEWIGVNDPESGGTFYNQOKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDEWEGFRGMDLWGQGTTV
TVS5S

J420M253-73VH

202

EVOLVQOSGARVERPGSSVEVSCRASGYTFTDYEIHWVREY
APGOGLEWIGVNDPESGGTFYNQREFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYEKWDSENGMDYWCOGTTV
TVSS

J420M283~-T6VH

203

EVQLVQSGAEVEKPGSSVKVSCKASGY TFIDYRIHWVRY
APGOGLEWIGVNDPESGGTFYNQREDGRATLTADKSTST
AYMELSSLRSEDIAVYYCTRYYREWESFQGMDYWGQGTTV
TVSS

J420M253-77VH

204

EVOLVQSGAEVERKPGSSVEVSCRASGYTFTDYRIHWVRY
APGOGLEWI GVNDPESGGTFYNOKFDGRATLTADKSTST

IR g R L g L JE L . N

AYMELSSLRSEDTAVYYCTRYDEFYSFNGMDYWGQGTTV
TV3S

J420M253~94VH

205

EVOLVOSGAEVERKPGSSVRVSCKASGY TETDYEIRWVRY
APGQGLEWIGVNDPESGETRYNOKFDGRATLTADKSTET
AYMELSSLRSEDIAVYYCTRYNEWDSFLGMDYWGQGTTV
TVSS

J425M252~29VH

206

EVQLVQSGAEVKKPGSSVRKVSCKASGY TFIDYELHWVRY
APGQGLEWICVNDPESGETFYNQKFDGRATLTADKETST
AYMELSSLRSEDTAVYYCTRYDKYESEFNGMDYWGQGTTV
TVSS

J42BM282-41VH

207

EVQLVQSGAEVKEPGSSVEVSCRASGYTFIDYEIHWVRE
APGQOGLEWIGVNDPESGGETFYNQEFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESEYGMDYWGKGTTV
TVSS

J427MZS53-88VH

208

EVOLVQSGAEVEEPGSSVEVSCKASGYTFTRDYEIHWVRG
APGOGLEWIGVNDPESGETFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTIRYYRYESFYGMDYWGQGTTV
TVES

J427M283-91VH

209

EVQLVQSGAEVEKPGS VKV SCRASGYTFIDYEIHWVRY
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTY
TVSS

114
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J439M1S52 (H) 3~
ARLZ2VH

210

EVQLVOSGAEVREEPGSSVEVSCRASGYTFTDYELHWVRO
APGQGLEWMGVNDPESGETLYNORFDERVTILTADESTST
AYMELSSLRSEDTAVYYCTRYDRYWSEFNGMDYWGQGTTV
TVES

J439MLE5Z (H) 3-
A3VH

211

EVQLVOBGARVEKPGSSVEVSCKASGY TFTDYEIHWVRQ
APGOGLEWIGVNDPDSGGTLYNOQRFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYWKWDSEFFGMDY WGQGTITV
TVSS

JA39MLS2 (H) 3~
B18VH

B
—
el

EVOQLVOSGAEVREPGS SVEVECKASGYTEFTDYEIRWVRD
APGQGLEWIGVNDPESGETIFYNQRFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVES

JA439MLISZ (HY 3~
BR19VH

213

EVQLVOSGAEVEKPGSSVKVESCKASGY TFPDYETHWVRE
EPGOGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDRWESFNGMDY WGQGT TV
TVSS

J439MLSZ (H) 3~
B23VE

214

EVQLVQSGAEVEKPGSSVEVSCKASGYTFTRDYEIHWVRY
APGQGLEWIGVNDPESGGTYYNQKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFQGMDYWGOGT TV
V5SS

J439M152{H) 3~
BZVH

215

EVQLVQSGAEVEKPGSSVRVICKASGY TFDDYELHWVRY
APGOGLEWIGVNDPESGGTFYNQEFDERATLTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFLGMDYWGQGTTV
TVSS

J439M152 (H) 3~
B38VH

216

EVQLVQSGAEVEKPGSSVEVSCKASGY TFTDYEIHWVRE
APGEQGLEWMGVNDPESGGTEYROKFPGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDRKYWSFQGMDYWGQGT TV
TVES

J439M1I52 (H) 3~
B40VH

217

EVOLVOSGARVERPGSSVEVSCRASGYTFDDYEIHWVRO
APGRGLEWIGVNDPESGETIFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRYWSFEGMDYWGQGTTV
TVS3

J439M1S2 (B) 3~
BSLVH

218

EVQLVQSGAEVERPGSSVRVSCKASGYTFSDYEITHWVRO
APGOGLEWIGVNDPRESGGTEYNQEFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDRRYSFEGMD IWGQGTTV
TVES

J439ML52 (H) 3~
BE2VH

219

EVOLVCSGAEVERKPGSSVEVSCKASGYTFDDYELHWVRY
APGCGLERMGVNDPESGGTEFYNQKFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDEWGOGT TV
TVSS

J439MLE2 (H) 3~
B5VH

226

EVOLVOSGAEVKEPGSSVEVSCKASGYIFTDYEIBRWVRO
APGQGLEWIGVNDRPESGETEFYNQEFDGRVILIADESTST
AYMELSSLRSEDTAVYYCTRYDKWDSEYGMDYWGOGT TV
TVSS

J439MIS2(H) 3~
BG2ZVH

221

EVQLVOSGAEVERPGSSVEKVSCKASGY TFNDYETHWVRY
APGQGLEWIGVNDPESGGTYYNOKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDEWYSFEGMD LWGQGTTV
TVSS

J439ML82(H) 3~
CL3VH

222

EVOLVQOSGAEVEKPGSSVEVSCKASGYTEFTDYEIRWVRE
APGOGLEWIGCVNDPESGEIFYNQREFDGRVTLSADESTST
AYMELSSLRSEDTAVYYCTRYDEKYWSFEGMDYWGOGTTV
TVSS

JA439M152 (H) 3-
C15oVH

223

EVQLVQSGAEVEEPGSSVEVSCKRASCGY IFDDYEIRWVRG
APGOGLEWMGVNDPESGGETFYNQKFDGRVILTADKSTST
AYMELSSILRSEDTAVYYCTRYDEWESENGMDYWGEQGTTV
TVES

J4Z9MLIS2 (H)Y 3~
CLl7VH

224

EVOLVQSGAEVEKPGSSVEVSCRASGYTEFTDYEIHWVRY
APGQGLEWIGVNDPDSGETLYNQRFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDEWY SFEGMDIWGOGTTV
TVSS
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VH

J439M1IB2 (H) 3~
clavae

225

EVOLVQSGAEVEKPGSSVKVSCRASCYTFDDYETHWVRG
APGRGLEWIGVNDPESGGTFYNQRFDGRATLTADESTST
AYMELSSLREEDTAVYYCTRYDKYWSFEGMDYWGQGTTV
TVSS

J439M1 82 (H) 3~
C20VH

226

EVOLVOSGAEVKEPGSSVREVSCRASGYTFADYEIHWVRY
APGOGLEWIGVNDPESGGTEFYNQRFDGRVTLTARDESTST
AYMELSSLRSEDTAVYYCTRYDKYWSFEGMDYWGQGT TV
TVES

J439MLSZ (H) 3~
C21VH

227

EVQLVOSGAEVERPGSSVKVSCRASGY TFDRYEIHWVRY
APGOGLEWMGVNDPESGGTFYNQRFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYEKWDSFNGMDY WGOGT TV
TV3S

J439M1ISZ (H) 3~
CZ5VH

228

EVOLVOSGAEVEKEPGSSVEVSCKASGY TFTDYEIHWVRG
APGOGLEWMGVNDPESGGTFYNOKFDGRITLTADESTST
AYMELSSLRSEDTAVYYCTRYDRWYSFEGMD IWGQGTTV
TVSS

J439M1IS2 (H) 3~
C4vVE

229

EVOLVOSGAEVKKPGSSVEVECKASGY TFDDYELHWVRY
APGOGLEWMGVNDPESGGTFYNQRKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDRKYWSLNGMDEWGOGTTV
TVES

J439M1S52 (H) 3~
CLVE

230

EVQLVQSGAEVKKEPGSSVKVSCKASGYTETDYEIHWVRY
APGOCLEWIGVNDPDSGETLYNQRFDGRVT LTADESTST
AYMELSSLRSEDTAVYYCTRYDRYWSEFNGMDYWGQGTTV
TV3S

J439MLS2(H) 3-
CeVH

231

EVOLVQSGAEVKEPGSSVEVSCRASGYTFSDYEIHWVRO
APGCGLEWMGVNDPESGGTFYNQRFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDEYWSFEGMDYWGQGTTV
TVSES

J4A39MIS2(H) 3~
CY9VH

232

EVQLVOSGAEVEKPGS SVEVSCRASGY TFTDYEIHWVRY
APGQGLEWIGVNDPESGGTFYNQRFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDKYWSFNGMDYWGQGTTV
TVSS

JA39MLEZ (H) 3-
DL1VH

233

EVQLVQSGAEVERFGSSVREVSCRASGYTFPDYEIEWVRO
APGOQGLEWIGVNDPESGGTFYNQEFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDEWY SFECGMDIWGOGTTV
TVSS

J439MISZ (H) 3~
D12ZVH

234

EVQLVQSGAEVEKPGS SVEVSCRASGYTFIDYREIHWVRY
APGOGLEWIGVNDPESGETFYNORFDEGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDEWYSFEGMDIWGQGTTV
TVS3

J439MLS2 (H) 3~
D1L5VH

235

EVQLVOSGAEVEKPGESVEVSCEASGYTFEDYELRWVRO
APGQGLEWIGVNDPESGGETLYNQRFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYSEWDSFLGMDYWGOGTTV
TVSS

J439M1S82 (H) 3~
D18VvVH

236

EVOLVOSGAEVEKPGSSVEVSCKASGYTFTRYELHWVRO
APGOGLEWMGVNDPESGGTFYNQEFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDRWESFNGMDYWGOGTTV
TVSS

J439MISZ (H) 3~
B24VH

237

EVOLVOSGAEVEEPGSSVEVSCEASGYTFTDYEIHWVRY
APGQGLEWIGVNDPESGETFYNOKFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439MLE2 (H) 3~
DZ25VH

EVOLVQSGAEVEEPGSSVEVSCKASGY TFADYEIBWVRO
APGQGLEWIGVNDPESGGTFYNQEFDGRATLTADESTST

AYMELSSLRSEDTAVYYCTRYDEWYSFEGMD IWGOGTTV
IVSS

J4E39M1IS2(H) 3~
D29VH

239

EVQLVOSGAEVKKPGSSVKVSCKASGYTFDRYEIHWVRG
APGOGLEWIGVNDPESGGTLYNQKFDGRVTLTIDKSTST
AYMELSSLRSEDTAVYYCTRYDEWYSFEGMDIWGOGTTV
TVSS
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J439M1IS2(H) 3~
D2VH

240

EVQLVOSGAEVERPGSSVEVSCRASGYTFTDYREIHWVRY
APGOGLEWIGVNDPESGGTFYNQRFDEGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV
IVSS

J439MIS2 {H) 3~
D30VH

241

EVQLVQSGAEVEEPGSSVKVSCRASGYTFSDYETHWVRO
APGOGLEWMGVNDPESGGTFYNQRFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDEWYSFEGMDIWGOGTTV
TVSES

J439MLS2 (H) 3~
D36VH

24z

EVOLVOSGARVEEPCSSVRVSCEASGYTEFIDYELBWVRY
APGQGLEWMGVNDPESGGTEYNQREDERVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVSS

J439MLS2 (H) 3~
B38vVH

243

EVOLVQSGAEVERPGSSVRVSCRASGYTFDDYELTHWVRG
APGQGLEWMGVNDPESGGTFYNQRFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDEWDSFYGMDYWGOGET TV
TVSS

JEIOMISZ (H)y 3~
D3VH

EVOLVOSGAEVERPGSSVEVSCRASGYTFDDYELHWVRY
APGOGLEWMGVNDPESGETFYNQREFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGOGETTIV
TVES

J439M152 (H) 3~
DEVH

245

EVOLVQSGAEVRKPGSSVEVSCKASGY TFEDYETHWVRO
APGOGLEWMGVIDPESGETLYNQRKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDEWYSFEGMDIWGOGTTV
TVES

J439M152 (H) 3~
D8VH

246

EVQLVOSGAEVEEPGSSVEVSCRASGYTEFDDYEIRWVRO
APGOGLEWMGVNDPESGGTFYNQRFDGRVILTADESTST
AYMELSSLRSEDIAVYYCTRYDEWWSE SCGMDYWGERGET TV
TVES

J438M1L82(H) 3~
DOVH

247

EVQLVOSGAEVERPGSSVRVSCRASGY TFITDYELEWVRO
APGQGLEWMGVNDPESGGTFYNOQREDGRVILTADEST ST
AYMELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGETTIV
TVSS

J439ML52Z (H) R4~
ALQVH

248

EVOLVQSGAEVEKKPGESVEVLCKASGYTFADYEIRWYRE
APGOGLEWIGVNDPESGGTFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRWESFNGMDYWGQGTTV
TVSES

J439MLEZ (H)Ré~

AL1IVH

249

EVOLVOSGAEVEEPGSSVEKVSCRASGY TFADYETIHWVRO
APGOGLEWIGVNDPESGGTFYRQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYSKWDSEFDEMDYWGOGTTV
TVES

J439MLSZ2 (H) R4~
A1ZVH

250

EVOLVOSGAEVEKPGSSVEVECKASCYTFTDYEIHWVRY
APGOGLEWTIGVNDPESGETFYNOQRFDCERATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRWYSFEGMDIWGOGTTV
TVES

J439ML5Z (H) R4~
AlVH

251

EVOLVOSGAEVEKPGSSVEVSCRASGYTFTDYEITHWVRO
APGOGLEWIGVNDPESGGTFYNQRFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDEWDSFYGMDCHWGOGTTV
TVES

J439MLI52 (H) R4~
RAVH

EVQLVQSGAEVEKPGSSVEVSCRASGYTESDYEIRWVRO
APGOGLEWMGVNDPESGETFYNQRFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYWEWDSEFYGMDSWEQGTTV
TVES

J439MISZ (H) R4~
ABVH

EVOLVOSGARVEERRPGESSVEVSCKASGYTFDRDYRIHWVRY
APGOGLEWMGVNDRPESGETFYNQRFDERVTLTADKSTST
AYMELSSLRSEDTAVYYCIRYDKWYSFEGMDIWGQGTTV

V5SS

J439MLE2 {H) R4~
B6VH

254

EVOQLVOSGAEVEEPGSSVEVSCKASGYTFTDYREIHWVRO
APGOGLEWIGVNDPDSGGTLYNQREFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDRWESFNGMDYWGQGTTV
TVES
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J439ML52 (H) R4~
AQVH

255

EVOLVOSGAEVERPGSEVEVSCRASGY TFTDYEIHWVRG
APGRGLEWIGVNDPESGGTFYNQRFDGRATLITADESTST
AYMELSSLRSEDTAVYYCTRYDRWDGEFNGMDYWGQGTTV
TVES

JE39MLSZ (B)R4-
BLOVE

256

EVQLVQSGAEVREKPGSSVEVSCKASGYTFTDYETHWVRO
APGOGLEWIGVNDPESGGTFYNOKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYSEKWDSFLEGMDYWGOGTTV
TVES

J439MLS2 (H) R4~
B2VH

257

EVQLVOSGAEVERPGSSVEVSCKASGY TE SDYETHWVRY
APGOGLEWIGVNDPDSGGTLYNQRFDGRVILTADESTST
AYMELSSLRSEDIAVYYCTRYDRWEGFRGMDLWGOGTTV
TVSS

J439MLI3Z2 {HY R4~
B5SVH

258

EVQLVQSGAEVERKPGSSVEVSCRASGY TFTDYEIHWVRO
APGORLEWIGVNDPESGGTFYNQKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV
TVSS

JA39MISZ (H) R4~
R7VH

259

EVOLVQSGAEVEKEPGSSVEVSCKASGYTFDDYEIHWVRO
APGOGLEWIGVIDPESGETLYNQREFDGRVIITADESTST
AYMELSSLRSEDTAVYYCTRYDRYWSFEGMDYWGQGTTV
TVES

J439M1I32 (H} R4~
BOVH

260

EVQLVQSGAEVEKPGSSVEVSCKASGY TFDDYEIRWVRY
APGRGLEWIGVNDPESGETLYNQRFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYDEWY SFEGMDIWGOGTTV
TVSS

J439MLIS2 {H)RE&~
CL1VE

261

EVQLVOSGAEVKKPGSSVRVSCKASGYTFDDYEIHWVRQ
APGOGLEWIGVNDPESGETLYNQKFDGRVILTADKESTST
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV
TVES

J439M1ISZ{H)R4-
CL2VH

262

EVQLVOSGAEVEEPGSSVEVSCEASGYTFDEYEIHWVRG
APGOGLEWMGVNDPESGGTLYNQRFDGRVTILTADKSTST
AYMELSSLRSEDIAVYYCTRYDKWDSFYGMDYWGQGTTV
TVSS

J439M1352 (H) R4~
C2VH

263

EVQLVOSGAEVKEPGSSVEVSCKASGYTEFTDYEIHWVRY
APGRGLEWIGVNDPESGGTLYNQRFDGRATITADESTST
AYMELSELRSEDTAVYYCTRYYEWDSFEGMDYWGOGTTV
TVSS

J439M182{H) R4~
C4VH

264

EVQLVOSGAEVKKPGSSVKVSCRASGY IFDDYEIHWVRQ
APGOGLEWMGVIDPESGETLYNQEFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTIRYDEWYSFEGMDEWGOGTTV
TV33

JE39MLI5Z (H) R4~
CBVH

265

EVQLVQOSGAEVERPGSSVEKVSCKASGYIFDRYELIBWVRO
APGQGLEWIGVNDPESGGTFYNQKFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYDRKYWSFEGMDYWGQGTTV
TVSS

J439M1S2 (H) R4~
C7VH

266

EVQLVOSGAEVKEPGSSVKVSCKASGY TFDDYEIHWVRO
APGOGLEWIGVNDPESGETMYNQKFDGRVIITADKSTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDCWGQGTTV
TVES

J439MLIS2 (H) R4~
CBVH

267

EVQLVOSGALVRKPGESVEVSCRASGYTFDDYEIHWVRG
APGQGLEWIGVNDPDSGGTLYNQRFDGRVIITADKSTSET
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDY WGQGTTV
TVES

J439MLI5Z (H) R4~
D10vVH

268

EVQLVOSGAEVEEPGSSVEVSCKASGYIFDRDYEIBWVRO
APGQGLEWMGVIDPDSGETLYNQRFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYDEWDSFYGMDYWCQGTTV
TVES

J439M152 (BYR4-
D1IVH

269

EVOLVOSGAEVKKPGESSVEVSCKASGYTFDDYETHWVRQ
APGQGLEWMGVIDPESGGILYNQEKFDERVILTADKSTST
AYMELSSLRSEDIAVYYCTRYDEWESFAGMDYWGQGTTV
TVES
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J439MLS2 (H) R4~
D2VE

279

EVQLVOSGAEVEKPGSSVEVSCKASGYTFTDYELIRWVRQ
APGOGLEWMGVNDPESGGTFYNQKFDERVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRWDSFNGMDEWCQGTTV
TVSS

J439M1SZ (H) R4~
D3VH

EVQLVOSGARVKERPGSSVEVSCHRASGYTFIDYETHWVRO
APGQGLEWIGVNDPESGETFYNQKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDEWESFNGMDYWGQGTTV
TVSS

J439MLS2 (H) R4~
D4vH

272

BEVQLVOSGAEVEKEPGSSVEVSCKASGYTIF TDYEIRWVRY
APGOGLEWMGVNDPESGEGTFYNQKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYWRKWDSFYGMDSWGQGTTV
TV5S

J439M1582 (H) R4~
DoVH

EVOLVOSGAEVERKPGSSVKVSCEASGY TF SDYETHWVRY
APGOGLEWMGVNDPESGGTFYNQRFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDEWDSEYGMDYWGOGTTV
TVSS

JA439MISZ2 {H) R4~
D6VH

274

EVOLVOSGARVERPGS SVRVSCRASGYTFDDYEIEWVRY
APGOGLEWIGVNDPESGGTLYNQRFDGRVIITADESTST
AYMELSSLRSEDTAVYYCTRYDEWESF SGMDYWGOGT TV
TVSS

J439MLE2 (H) R4~
DEVH

275

EVQLVQSGAEVEKEGSSVEVSCKASGY TEDDYETHWVRY
APGQGLEWT GVNDPESGGTFYNQKFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDEWYSFEGMDIWGQGTTY
TVSS

J439MLISZ (H) R4~
DYVE

27¢

EVOLVOSGAEVEKPGSSVEVSCKASGYTFDDYEIHWVRO
APGQGLEWMGVNDPESGETMYNORFDGRVTILTADKSTST
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDCWGOGTTV
TVES

J439M152 (H)R5~
E1IVH

2797

EVQLVQSWAREVKKPGSSVEVSCKASGYTEFTEYEIHWVRO
APGOGLEWIGVNDPESGGTFYNQRFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDEWESFNGMDYWGQGTTV
TV3S

JA3IMIEZ (HIRE-
E1VH

278

EVQLVQSGARVEKPGSSVEVSCKRASGYTF SDYRIHWVREO
APGRGLEWMGVNDPESGGTFYNQKFDGRVTILTADESTST
AYMELSSLRSEDTAVYYCTRYDEWDSFYGMDCWGOGTTV
V5SS

J439M152 (H) RO
EZ2VH

279

EVQLVQSGAEVEKPGSSVEV SCKASGYTEDDYRIHWVRO
APGOGLEWMCVIDRESGETLYNQKFDERATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDEWDSFYGMDYWGQGTTV
TV3S

J439MLSZ2 (H}R5~
E3VH

280

EVQLVOSGAEVKKPGS SVKVSCKASGYTERSDYETHWVRO
APGQOGLEWMGVRDPESGGTFYNQRKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYFEWDSFEGMDYWGOGTTV
TVSS

J439M152 (H)R5-
E4VH

281

FEVQLVQSGAEVEKPGSSVEVECRASGYTEDDYREIHWVRY
APGOGLEWIGVNDPESGGTFYNQREFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYWKFDSFYGMDLWGOGTIV
TVES

JA439MLISZ (H) RS~
E6VH

282

EVOLVOSGAEVEKPGSPVKVSCKASGYTFTDYEIHRVRQ
APGOGLEWIGVNDPDSGETLYNQRFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDEFWSFNGMDYWGQGTTV
TVES

J439M152 (B RS~
E7VH

283

EVQLVQSGAEVKKPGSSVEVSCKASGYTFDDYEIHWVRY
APGOGLEWMGVNDPESGETFYNQRKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGOGTTV
TVSS

J439MLS2 {H)R5~
ESVH

284

EVOLVOSGAREVERKPGSSVRVSCRASGYTFTRYEIHWVRY
APGOGLEWIGVNDPESGGTFYNQREFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYDEWDSFYGMDYWGOGTTV
IVES
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J439MLES2 (HYRE~
F11lvH

285

EVQLVOSGAEVEKPGSSVEVSCKASGY TR SDYEIHWVRE
APGOGLEWMGVNDPESGGTFYNQKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDEKWESFNGMDYWGQGTTIV
VS5

J439ML8Z (H) RS-
F2VH

286

EVQLVOSGARVERPGSSVEVECKASGYTFDDYEIHWVRO
APGQGLEWIGVNDPESGGTLYNQKFDGRVTITADKSTST
AYMELSSLRSEDTAVYYCTRYEKWDSFNGMDYWGCQGTTV
TVSES

J439MLIS2 (H)RS~
F3VH

287

EVQLVQSGAEVEKKPGSSVEVSCKASGYTFIDYEIBWVRY
APGOGLEWMGVNDPESGGTEFYNQRFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDEYWSFEGMDYWGOGTTV
V33

J439M152 (H)RE~
F4VH

288

EVOLVQSGAEVKEPGSSVKEVSCKASGYTFTDYETHWVRO
APGOGLEWMGVNDPESCGGTFYNQRFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFQGMDYWCQGTIV
TVES

J439M152 (H) RG~
FoVH

289

EVQLVOSGAEVREPGSSVEVSCKASGY TFTDYEIHWVRE
APGQGLEWIGVNDPESGGIFYNQRFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDEWESFAGMDYWEOGTIV
TV33

J439M1LS2 (HYRS~
F8VH

299

EVQLVQSGAEVEEPGSSVEVSCKASGYTEFTDYEIBRWVRY
APGOGLEWIGVNDPESGGTFYNQRKFDGRVILTADKSTST
AYMELSSLRSEDTAVYYCTRYDKYWSFNGMDYWGQGTTV
TVES

J439ML52 (H) RS-
FOVHE

291

EVQLVOSGAREVKKPGS3VEVSCRASGYTFEDYRIHWVRY
APGOGLEWIGVNDPESGGTFYNORFDGRATLTADRSTST
AYMELSSLRSEDTAVYYCTRYDEWESFNGMDYWGOGTTV
TVSS

J439MLIE82 (HYRS~
GLOVH

292

EVQLVQOSGAEVEKPGSSVRKVECKASGYTFDDYRIHWVRY
APGQGLEWMGVNDPESGGTLYNQRKFDGRVIITADKSTST
AYMELSSLRSEDTAVYYCTRYYRYWSFLGMDYWGOGETTIV
TVSS

J439MLIS2 (H)RS-
Gl2VH

293

EVOLVOSGAEVEKPGSSVKVSCEASGYTFEDYELHWVRO
APGQGLEWIGVNDPESGGTFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDEWDSEFYGMDYWGQGT IV
TVES

J439MLIS2 (H) RE~
GIVH

294

EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYRIEWVRO
APGOGLEWMGVNDPESGGTLYNORKFDGRVIITADESTST
AYMELSSLRSEDTAVYYCTRYDKHDSFYGMDYWGOGTTV
TVSS

J439M152 (H) RO~
GZVH

295

EVQLVQOSGAEVERPGSSVEVSCEASGYTF SDYRIHWVRG
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFAGMDYWGQGTTV
TVSS

J439MLIS2 (H)R5~
G3VH

296

EVQLVQSGAEVKEPGS SVEVSCKASGYTFSDYBIHWVRY
APGOGLEWMGVNDPESGGETEFYNQEFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYSEWDSFQEMDYWGQGTTV
TVES

J439M1ISZ (H)RE~
G4AVH

257

EVOQLVOSCAEVERPCSSVRVSCEASGYTFTDYELHWVRO
APGQGLEWMGVNDPESGETEFYNOKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDEKWDSFYCMDYWGQGTTV
TVSS

J439MISZ (HYRE-
GTVH

298

EVOLVOSGAEVREEPGS SVEVSCEASGY T TRDYELHWVRY
APGOGLENIGVNDPESGGTFYNQKFDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGOGTTV
TVES

J439M152 (H) RS~
GO9VH

289

EVQLVOSGAEVEKPGSSVEVSCEASGYTFIDYELRWVRG
APGQGLEWIGVNDPESGGTFYNQRKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDEWDSFYGMDCWEOGTTV
TVSS
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Cione SEQ ID VH
NO:

J439M152 (HYR5- 300 EVOLVOSGAEVEKPGSSVEVSCRKASGYTFDDYEIBEWVRY

H11VH APGOGLEWIGVNDPESGGTFYNQRFDGRATLTADESTST
AYMELSSLRSEDTAVYYCTRYDRWDSFNGMDEWGQGTTV
TVSS

J439MLE2(H)RS~ 301 EVOLVOSGAEVERPGSSVEVSCRASGYTETDYRETHWVRY

H12VH APGOGLEWMGVNDPESGGTLYNQRKFDGRVTIITADESTST
AYMELSSLRSEDTAVYYCTRYDEWYSFEGMDIWGQGTTV
TVSS

J439MLE2 (HIRL- 302 EVOLVQOSGAEVERPGSSVEVSCRASGYIFTDYRIHWVRE

H1VH APGOGLEWIGVNDRPESGETFYNQOKEFDGERATLTADESTST

AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGOGTTV
V5SS

J439MI 52 {H) RS~ 303 EVOLVOSGAEVEKPGSSVEVSCKASGY TFNDYRIHWVRY

HZVH APGOGLEWMGVIDPESGGTLYNQRKFDGRATITADESTST
AYMELSSLRSEDTAVYYCTRYDEWYSFEGMDIWGRGTTV
TVSS

J439MISZ (H)RE~ 304 EVOLVOSGAEVEKPGSSVKVSCKASGYTETDYEIRWVRY

H3VH APGQGLEWMGVNDPESGGTFYNQKFDGRYTLTADESTST
AYMELSSLRSEDTAVYYCTRYSEWDSFLEMDYWEQOGT TV
TVSS

J439M1S2 (H)RE~ 305 EVQLVQSGARVRKEPGSSVRVSCRASGY TFADYEIHIWVRY

H4VH APGOGLEWIGVNDPESGGTFYNQRKFDERATLTADESTST
AYMELSSLRSEDTAVYYCTRYDEWDSFYGMDCWGQGT TV
TVSS

JA39M1ISZ (HYR5~ 306 EVOLVQSGAEVKEPGSSVEVSCEASGY TRTDYEIHWVRY

HBVH APGOGLEWIGVHRDPESGETFYNORFDGRVTLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRYWSEFYGMDYWGOGT TV
TVSS3

J43%M152({B)R5- 307 EVQLVQSGARVEKPGSSVEVSCKASGY TFTDYEIHWVRY

H9VH EPGOGLEWMGVNDPESGETFYNQRIDGRVTLTADESTST
AYMELSSLRSEDTAVYYCTRYDKFWSFNGMDYWGOGTTV
TVSS

J439M152-11VH 308 EVQLVQSGAEVERPGSSVEVSCRASGYTFDDYETHWVRY

APGOGLEWI GVHDPESGGTFYNOXEFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDEWESENGMDYWGQGT TV
TVES

J439M182-32VH 309 EVOLVOSGAEVEEPGSSVEVSCRASGYTFEDYRIHEWVRY
APGOGLEWMGVNDPESGCTFYNQRKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGOGT TV
TV3S

J4E39MIS2-34VH 310 EVOLVOSGAEVERPRSSVEVSCKASGY TFDDYEIHRVRO
APGQGLEWIGVNDPESGGTFYNQRFDGRAT LTADKSTSY
AYMELSSLRSEDTAVYYCTRYDEWESEFNGMDYWGQGTTV
TISS

J439M182-39VH 311 EVOLVOSGAEVEEPGSSVKVICKASGYTFDDYEIHWVRG
APGOGLEWIGVNDPESGGTFYNQRFDGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDRWESFDGMDYWGQGTTV
TVES

J439ML32-7vH 31z EVOLVQSGARVEEPGSSVKVICKASGYTIFTDYEIHWVRY
APGOGLEWMGVNDPESGGTFYNQRFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYSRWDSFDGMDY WGQGT TV
V35S

J439M1L52-9VH 313 EVQLVQSGAEVEKPESSVKVSCKASCYTEF SDYETHWVRY
APGOGLEWMGVNDPESGGTFYNQRFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYDRWESE SGMDHWGOGT TV
V33

J439M1IS3R4-38VH 314 EVOLVOSGAEVERPGSSVEVSCEASGYTF TDYEIHEWVRY
APGOGLEWMGVNDPESGGTFYNQKFDGRVILTADESTST
AYMELSSLERSEDTAVYYCTRYSKWDSFDGMDYWGOGT IV
TVSES




WO 2813/063110 PCT/US2012/061686

Clone SEQ ID VH
NO:
J438M153R4-46VH 315 EVOLVOSGAREETEPGSSVEVSCKASGY TFTDYEIHWVRY

APGOGLEWMGVNDPESGETFYNQEFDERVILTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGTTV
TVSS

J439MIS3R4~4VH 316 EVOLVOSGAEVERPGSSVEVSCKASGY TF TDYEIBWVRY
APGQGLEWMGVNDPESGEGTFYNQRKFDGRVILTADESTST
AYMELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGTTV
TVSS

JA39MISSRE~15VH 317 EVQLVOSGAEVEKPGSSVEVSCKASGY TFDDYREIHWVRO
APGOGLEWI GVNDPESGETFYNQRFDEGRATLTADKSTST
AYMELSSLRSEDTAVYYCTRYDEWDSFYGMDYWGQGTTV
TVSS

Table 9 provides a list of amino acid sequences of VL regions of affinity matured fully
hurman 11.-17 antibodies derived from h10F7. Amino acid residues of individual CDRs of each

VH sequence are indicated in bold.

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

Clone SEQ ID VL
NO:
J417M2582-37Vk 318 DIOMTQSPSSLSASVGDRVTITCSASSSISYIYWEFOQOKPG

KSPRLWIYATHFRLASGVPSRESGSGSGIDYTLTISSLOPE
DFATYYCHQRSSYPWTFGOGTEKLELK

J4LTM252-46Vk 319 DIQMTIQSPSSLSASVGEDRVTITCEASSSISYIYWFQOKPG
KSPKRUWIYATFELASGVPSRESGSGSGTDYILTISSLOPE
DEATYYCQORSSYPWTFGOGTKLEIX

JA41TMZ2E82-T2Vk 320 DICMTOSPSSLSASVGDRVIITCSASSSISY TYWFQOKPG
KSPKRWIYATFELASGVPSRESGEGSGTIDYTLTISSLOPE
DEATYYCNQRESYPWIFGOQGTKLELK

J41TM252-96VEk 3z1 DIQMTQSPSSLSASVEDRVIITCEASSSISYIYWEQQEEG
KSPKRWTYATFELASGVPSRESGSGSGIDYTLTISSLOPE
DEATYYCHQRSSYPWIFGOGTKLELIK

J4LTMES3-12VER 322 DIOMTOSPSSLSASVGDRVIITCSASSSISYIYWRQQKPG
KAPKRLIYATSELASGVP SRESGSGSGTDYTLTISSLOPE
DFATYYCHORSSYPFTFGOGTELELK

J4LTM253-3VEk 323 DIOMTQSPSSLSASVGDRVTITCSASSSVRY IYWFQORPG
KSPKRLIVATSDLASGCVPSRESGSGSGIDFTLTISSLOPE
DFATYYCHQRSSYPFTFCQGTRLEIK

J4LTM253-83Vk 324 DIQMTOSPSSLSASVGDRVTIITCEASSSISYTIYWEQQEPG
KSPHERWIYATSELASGVPSRESGSGSGIDYTLTISSLOPE
DFATYYCHQRSSYPWIFGOGTRELELR

J41TMES53-86Vk 325 DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWEFQOKPG
KAPKRLIYATSELASGVPSRFSGSGEGIDYTLTISSLOPE
DFATYYCHORSSYPWIFGOGTKLEIK

J420M252-32Vk 326 DICMTOSPSSLSASVGDRVTITCSASSSISYIYWEQORPG
KSPHERWIYATFELASGVPSRESGSGSGIDYTLTISSLOPE
DEATYYCHQRSSYPWIFGOGTKLELK

J420M252-91VE 327 DIQMTIQSPSSLSASVGDRVTITCSASSSISYIYWFQORPG
KSPERWIYATFELASGVPSRESGSGSGTDYTLTISSLOPE
DFATYYCHOQRSSYPWTFGOGTRELETIK

J420M253-32Vk 328 DIQMTOSPSSLSASVGDRVIITCSASSSISYIYWEQOKPG
ESPERWIYATFELASGVPSRESCGSGSGTDYTLTISSLOPE
DEATYYCHQRSSYPWTFGOGIKELETK

J42BM252-13Vk 329 DIOMIQSPSSLSASVGDRVIITCSASQSVEYIYWFQOKPG
KAPKRLIYATSELASGVPERFSGSGESGTIDYTLTISSLOPE
DEATYYCHQRSYYPLTFGQGTRLEIK
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WO 20613/663116

PCT/US2612/061686

Clone

SEQ ID
NO:

VL

J425M282~-15Vk

3360

DIOMTQOSPSSLSASVGDRVIITCSASSIINYIYWFQOKPG
KaPKRLIYATSELASGVPSRESGSGSGIDYTLTISSLOPE
DEATYYCHQRSSYPPTFGQGTKLEIK

J425M282~1TVEk

331

DICMTOSPSSLSASVGDRVIITCSASOSISPIYWIQOKRPG
KAPKRLIYTTSELASGVPSRFSGSGEGTIDYTLTISSLOPE
DFATYYCQORSBSYPITFGOGTKLETIK

J425M232~18Vk

DIOMTQSPSSLSASVGDRVTITCRASQSISYLYWFQQEPG
KSPKRLIYATSELASGVP SRESGSGSETDY TLTISSLOPE
DEATYYCQQRSSYPLTFGQGTKLETK

J42Z5M252-19Vk

333

DIQMTQSPSSLSASVGDRVTITCSASSTIISYIYWEQOKPG
KAPKRLIYTTFELASGVPSRFSGSGSGTDYTLTISSLOPE
DFATYYCNQRSSYPYTFGQGTKLEIE

J425MZ282-1VEk

DIQMTQSPSSLSASVGDRVTITCRASBOSISYLYWFQOKPG
KAPKRLIYATSELASGVPSRESGSGSGIDFTLTISSLOPE
DEATYYCQRRRIYPPTHFGOGTELEIR

J4Z25M282-20VE

DIOMTQSPSSLSASVEDRVIITCSASSSIRYIYWEFQOKPG
KAPKRLIYATFELASGVPSRESGSGSGTIDFTLTISSLOPE
DEATYYCQQRSSYPLTFGOGTELEIK

J425M252-22Vk

336

DIOMTQSPSSLSASVEGDRVTITCRASQSISYLYWFQQEPG
KSPEKRWIYATSELASGVPSRESGSGSGTDETLTISSLOPE
DFATYYCQORSNYPLTFGOGTRLEIK

J425M252-23VE

337

DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWEFQQKPG
KSPRRLIYATSELASGVPSRFSGSGSGTIDYTLTISSLOPE
DEATYYCQORSSYPYTFCOGTKLEIK

J425M232-24Vk

338

DIQMTQOSPSSLEASVEDRVIITCRASSSISYLYWEQOKPG
KAPKRWIYGTFELASGVPSRESGSGSGTDYTLTISSLOPE
DEATYYCQORSSYPYTFGEOGTRLEIK

J42BM252-27Vk

DIQMTOSPSSLEASVGDRVTITCRASSSISYLYWFQQKPG
KSPERWIYATSELASGVEPSRESGSGSGTDFTLTISSLOPE
DEATYYCQORSSYPLIFGOGTELETK

J4ZOMZ82-28VEk

DIQMTQSPSSLSASVGDRVTITCSASQSLTYIYWFQOKPG
KARPKRLIYATSELASGVPSRESGSGSGTDFTLTISSLOPE
DEATYYCQORSSYPPTFGEQGTKLEIR

J425M282~-2VEk

341

DIOMTQSPSSLSASVGDRVTITCBASOSISYLYWFQOKPG
KAPKRLIYATSELASGVPSRESGSGEGTOEFTLTISSLOPE
DFATYYCQORSSYPLTHFGOGTKLEIK

J423M282-31Vk

DIOMTQSP3SLSASVGDRVTITCSASSSIRYLYWFQOKPG
KAPKRLIYETSDLOSGVPSRFSGSGIGTDFTLTISSLOPE
DFATYYCQORSYYPLTFGOGTKLEIK

J4Z5MZB2-32VEk

DIQMIQSPSSLSASVEDRVTITCSASSSISYIYWEQOKRPG
KSPRRLIYSTFELQSGVPSRESGEGSGIDFTLTISSLOPE
DEATYYCQQRSFYPLTIFGQGTKLEIK

J425M252-33Vk

344

DIOMTQSPSSLSASVGDRVIITCSASSIISY LY WEFQQEPG
KSPKRLIYATSELASGVPSRESGSGSGTIDYTLTISSLOPE
DFATYYCHORSWYPLTEFGOGTKLEIK

J425M252-36Vk

345

DIOMIQSPSSLSASVGDRVTITCSASSSIRY IYWFQOKPG
FAPKRLIYATSELASGVPSRESGSGSGTDFTLTISSLOPE
DEATYYCQORSSYPLTFGOGTRLEIK

JE25M2Z52-2Vk

346

NIQMTOSPSSLEASVGDRVT ITCSASOSIRYLYWFQOKPG
KSPKRLIVATSELASGVPSRESGSGSGTDETLT I SSLOPE
DFATYYCHQRTRYPETEGOGTKLEIK

J425M252-38VEk

347

DIOMIQSPSSLSASVEDRVIITCRASSSISYLYWFQOKRPG
KSPERLIYSTSGLASGVPSRFSGSGSGIDYTILTLISSLOPE
DEFATYYCNORSYYPITFGOGTKLEIK

J4Z25M282-39Vk

DIOMTIQSPSSLSASVGDRVIITCRASSIISYIYWFOQOKPG
KAPKRWIYATSELASCVPSRFSGSGSGIDYTLTISSLOPE
DERTYYCOORSTYPLTFGOGTRKLEIK

J425M282-3Vk

349

DICMTIQSPSSLSASVGDRVTITCSASSSVEYIYUWFQOKPG
KAPKRWIYATSELASGVPSRESGSGSGTDEFTLTISSLOPE
DEATYYCQORSSYPLTHFGOGTHLEIR

123




WO 2013/063110

PCT/US2012/061686

Clone

SEQ ID
NO:

Vi

J425M252-40Vk

350

DIOMTQSPSSLSASVGDRVIITCSASSIISYIYWFQOKPG
KAPKRLIYATSELASGVPSRESGSGSGTDYTLTISSLOPE
DFATYYCHORSSYPYTFGQGTKLEIEK

J425M252-41Vk

351

DIOMTQOSPSSLSASVEDRVTITCSASS IMNY LYWFQOEPG
KAPKRWIYATSELASGVPSRESGSGSGTRDFTLTISSLOPE
DEATYYCVOQWSLYPPTFGOGTKLEIK

J4Z3MZ52-43Vk

352

DIOMTQSPSSLSASVGDRVTITCSASQSIGYLYWFQOKPG
KAPKRRLIYATSELASGVPSRESGSGEGIDFILTISSLOPE
DFATYYCQQRSSYPLTFGQGTKLEIK

J425M252-44VEk

353

DIQMTOSPSSLSASVGDRVIITCRASSITISYIYWFQOKPG
KAPKRWIYATFELASGVP SRESGSGEGTDYTLTISSLOFPE
DEFATYYCHORSSYPCTFCOGTKLELK

J425M252-45Vk

354

DIOMTOQSPSSLSASVGEDRVTITCRASSSISYLYWFQQKPG
KAPKRLIYATSELASGVPSRESGSGSGTDFTLTISSLOPE
DEATYYCHQRSRYPFTFGOGTRLELIK

J4Z25M252~46VEk

355

DIOMTOSPSSLSASVGDRVIITCSASSSISYLYWFQOKPG
KSPKRWIYATSELASGVPSRESGSGSGTDFTLTISSLOPE
DEATYYCHQRSSYPWIFGQCTELEIK

J425M252-47Vk

356

DIQMTOSPESSLSASVGDRVTIITCSASSSIRYIYWFQOKPG
KAPKRWIYATSELASGVPSREFSGSGSCGTDETLTIESLOPE
DFATYYCQQRESYPYTFGOGTELELX

J425M252-48Vk

357

DIQMTQSPSSLSASVGDRVT ITCRASSSISYIYWEQORRPG
KSPKRWIYATSELASGVPSRESGSGSGIDYTLTISSLOPE
DFATYYCOORSSYPITFCGOGTRLEIK

J4L25MZ52-4VEk

358

DIOMTQSPSSLSASVEDRVTITCRASQSISYLYWEQQKPG
KSPKRLIYATSELASGVPSRFSGSGSGIDFTLTISSLOPE
DEATYYCHQRSSYPYTEFGQGTELEIK

J425MZ252-51Vk

359

DIOMTQSPSSLSASVGDRVTITCSASSSISYLYWFQOKPG
KAPKRLIYATSELASGVEPSRESGSGSCIDYTLTISSLOPE
DEATYYCNQRSSYPYTFCQGTKLEIK

J425M252-52Vk

360

DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWFQOKPG
KAPKRWIYATSELASGVPSRFSGSGSGTDETLTISSLOPE
DFATYYCNOQRSSYPYTHFCGOGTKLEIK

J425M2582-53Vk

361

DIOMTQSPSSLEASVEDRVTITCSASQIIGYIYWEFOOKPG
KAPKRWIYATSELASGVPSRESGEGSGTDYTLTISSLOPE
DEATYYCQORSSYPLIFGOGTELETK

J425M252-58Vk

362

DIQMTIQSPSSLEASVEDRVTITCBASQSINYIDWEQQKPG
KAPKRWIYATKFELASGVP SRESGSGSCGIDY TLTISSLOPE
DEATYYCLQRNNYPPTFGOGTKLEIE

J425M252-56VEk

363

DIQMTQOSPSSLSASVGDRVIITCSASSSISYLYWFQOKPG
KSPHRLIYSTSELQSGVPSRFSGSGSGTOETLTISSLOPE
DFATYYCQORTSYPITEFGOGTRLEIR

J425M252-58Vk

364

DIOMTQSPSSLSASVGDRVIITCRABSSISYLYWFOQORPG
KSPERLIYATSELQSGVPSRESGSGSGTRDYTLTISSLOPE
DEATYYCQORSSYPITFGOGTKLEIR

J4Z5M232-58Vk

365

DIQMTQSPSSLSASVGDRVIITCSASSSISYLYWFQUKPG
KEPERLIYATSELASGVPSRESGSGSGTIDETLTISSLOPE
DEATYYCQORSLYPITFGOGTKLEIR

J425M252-5Vk

366

DIQMTQSPSSLSASVEGDRVTITCSASQSVRY LYWEQORPG
KAPKRWIYETSELASGVESRFSGSGSGTDFTLTISSLOPE
DFATYYCOQORESYPLTFGOGTHKLEIK

J425M252-60Vk

367

DIOMTQSPSSLSASVEGDRVIITCRASSSISYLYWEQOKEG
KSPKRLIYTTFDLASGVPSRESGSGEGTDFTLTISSLOPE
DFATYYCOORESYPWIFGOGTKLEIK

J428M252-61Vk

368

DIQMTQSPSSLSASVGDRVIITCSASQSISYIYWFQQOKPG
KAPKRLIYSTSELQSGVPSREFSGSGSGTDFTLTISSLOPE
DFATYYCQORSSYPITFGOGTKLEIK

J423M252~-62Vk

369

DIQMTQSPSSLSASVGDRVIITCSASSSISYIYWEQOKPG
KAPKRWIYATSELASCGVPSRESGEGSGTDYTLTISSLOPE
DEATYYCQORESYPLTFGQOGTELEIEK
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Clone SEQ ID Vi
NO:
J425M282-64Vk 370 DIQMTOSPSSLSASVGDRYTITCSASSSISYLYWEQOQKPG

KSPRKRLIYATFELASGVPSRFSGEGSGTIDFTLTISSLOPE
DFATYYCQORSSYPLIFGQGTKLEIK

J425M252-65Vk 371 DIQMTQSPSSLSASVGDRVIITCSASQIMSYIYWFQOKPG
KAPKRWIYATSELASGVPSRESGSGSGIDYTLTISSLOPE
DEATYYCQORSSYPITFGQGTRLEIK

J425M252-67Vk 372 DIOMTQSPSSLSASVGDRVTIITCSASQIINDLFWEQOKPG
’ KAPKRLIYDTFDLOSGVPSREFSGSGSGIDEFTLTISSLOPE
DEATYYCQORTHYRPITFCOGTKLETIR

J425M282-6Vk 373 DIOMTOSPSSLEASVGDRVT ITCRASQSISY IYWFOOKDG
KAPKRWIVATFELASGVESRFSGSGSGTDYTLTISSLOPE
DFATYYCQORSSYPLTFGQGTRLEIK

J425M252-T1Vk 374 DIOMIQSPSSLSASVGDRVTITCSASQSISYIYWHOORPG
FAPKRLIYGTFDLASGVPESRFSGIGEGTDYTLTISSLOPE
DFATYYCQERSSYPITFGOGTELELK

J4Z5ME52-T2Vk 375 DIQMTQSPSSLSASVGDRVTITCBASSSISYLYWFQOKEPG
KAPKRWIYATSELASGVE SRESGSGSGIDEFTLTISSLOPE
DFATYYCAQRSGYPYTFGOGTKLEIK

J425M252-T73Vk

Cud
-
[*a)

DIQMIQSPSSLEASVEDRVIITCRASQSIRYIYWFQQKPG
KEPKRWIYATSELASGVPSRESGSGSGIDYTLTISSLOPE
DEFATYYCQORSSYPYTFGOGTELETER

J425M252-75Vk 377 DIOMTQSPESSLEASVGDRVT ITCRASQSLEYIVYWE QOKPG
KAPKRWIYATSELASGVPSRESGSGSETDYTILTISSLOPE
DEATYYCHQRNFYPLIFGQOGTKELEIK

J425M282-76VEk 378 DIOMTOSPSSLSASVODRVTIITCSASQIISYIYWEQOKPG
KAPKRLIYGTSQLASGVPSRESGSGSGTDFTLTISSLOPE
DEATYYCQQRESRYPLTFGOGTKLEIK

J425M252-T7Vk 379 DIQMTQOSPSSLSASVGDRVIITCSASQSISYIYWFQOKPG
FAPKRLIYATSDLOSGVPSRESGSREGIDETLTISSLOPE
DEATYYCQORSSYPLIFTGOGTELETK

J425M252-T78Vk 380 DIQMIQSPSSLEASVGDRVTITCRASOEISY IYWFQOKPG
KAPKRLIYATSELASGVPSRESGSGSGTDFTLTISSLOPE
DFATYYCQORSLYPLITFGOGTKLEIK

J425M252-82Vk 381 DIOMIQSPSSLSASVGDRVI ITCRASQSLEYIYWEQUKPG
KSPERWIYATSELASGVPSRESGSGSGTIDYTLTISSLOPE
DFATYYCHORSWYPLTFGOGTKLEIK

J425M252-83Vk 382 DIOMTOSPSSLSASVGDRVIITCRASSSINYLYWE QOKPG
KSPEKRLIYATFELASGCVPSRESGSGSGTDYTLTISSLOPE
DEFATYYCNQRSNYPYTFGOGTELEIE

J425M252~84VE 383 DIOMTQOSPSSLSASVGDRVTITCRASSIINYIYWFQOKPG
KAPKRWIYATSELASGVPSRESGSGSGTDYTLTISSLOPE
DEATYYCQORSTYPLTFGOGTKLEIK

J4Z25ME52-85Vk 384 DICMTQSPSSLSASVGDRVTITCRASSSISYIYWFQQKPG
KAPKRWIYATSELASGVPSRESGSGEGTIDFTLTISSLOPE
DEATYYCQQRSIYPITFGOGTKLEIK

J425M252-86Vk 385 DIOMTQSPSSLSASVGEDRVIITCSASSSISYIYWEQOKPG
KSPRRWIYATSLILASCVPSRESGSGESGIDFTLTISSLOPE
DFATYYCLORSRYFPPTFGOGUTKLETK

J425M252-87Vk 386 DIOMTOSPSSLSASVEDRVTITCRASSIISYIDWYQORPG
KAPKRWIYATFELASGVPSREFSGSGSCTDYTLTISSLOPE
DFATYYCLORSIYPPEFGOGTKLEIKR

J425MZ282-89Vk 387 DIQMIQSPSSLSASVGDRVIITCRASSSISYLYWFQOKEG
KAPKRLIYATSELASGVPSRESCGSGSGTIDFTLTISSLOPE
DFATYYCQQRSIYPLTFGOGTKELEIK

J425M252-BVk 388 DICMTQSPSSLSASVGDRYT ITCSASSSLEY TYWFQOKEG
KAPKRWI YATSELASGVPSRFSGSGSGTDYTLTISSLOPE
LFATYYCOORSNYPITFGOGTRLELK

J425M252-93VEk 389 DIOMTQOSPSSLSASVGDRVIITCRASSILSYIXWE QOKPG
KAPKRLIYATSELASCVPSRESGSGEGIDFTLTISSLORPE
DEATYYCQQRSSYPWIFGOGETKLEIK

i2s
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Clone

SEQ ID
NO:

Vi,

J425M252~96Vk

390

DIOMTQSPSSLSASVGDRVI ITCSASSSISYIYWEQOKPG
KSPERLIYATSELASGVPSRESGSGSGIDYTLTISSLOPE
DEATYYCQQORSSYPLTFGQGTKLEIK

J4Z3M252-9VK

391

DIQMTQOSPSSLSASVGDRVIITCSASSSISYLYWFQQOKPG
KAPKRLIYATSELASGVPSRESGSGSGTIDYTLTISSLOPE
DFATYYCQORSIYPLTFGOGTKLEIK

J425M253-10Vk

392

DIQMTQOSPSSLSASVGEDRVTITCSASSSISYIYWEQOKPG
KSPRRWIYATSELASGVPSRFSGSGSGTDFTLTISSLOPE
DFATYYCORRSNYPPIFGOGTELELX

J425M253-11vk

393

DIOMTOSPSSLSASVGEDRVIITCSASQIISYLYWFQOKPG
KAPKRLIYATSELASGVPSRESGSGSGIDYTLTISSLOPE
DEATYYCQERSTYPLTFGOGTKLEIR

J425M253-12Vk

394

DIQMTQSPSSLSASVGDRVTIITCRASSSISYIYWEQQKPG
KSPERLIYATFELASGVPSRESGOGSGETDETLTISSLOPE
DFATYYCQERSSYPITFGOGTELEIK

JA425M253-13Vk

395

DIQMTQSPSSLSASVGDRVIITCEASQSVEYIYWEFQOKPG
KAPEKRWIYDTSELASGVP SRESGSGSGTDEFTLTISSLOPE
DFATYYCLERQSIYPPTFGEOGTKLEIK

JE25M255~-14Vk

396

DIQMTQSPSSLSASVGDRVIITCRASSSISYTYWFOOEPG
KAPKRLIYATFELASGVPSRFSGSGSGIDYTLTISSLOPE
DFATYYCHORSFYPYTFCQGTELEIK

J425M253-15VEk

397

DIOMTOSPSSLSASVGDRVIITCSASSSISYISWFQQKPG
KSPKRWIYATSELASGVPSRFSGSGSGIDYTLTISSLOPE
DEATYYCLQTATYPPTFGOGTKLEIK

J425M283~16Vk

398

DICGMIQSPSSLSASVGEDRVIITCSASSSISYIYWFQOKPSG
KAPKRLIYATSELASGVPSRFSGSGSGETDFTLTISSLOPE
DFATYYCNQRSSYPEFTFGQGTKLELK

J425M2583-17TVk

399

DICMTQSPSSLSASVGDRVT ITCRASQSVNY EYWFQOKPG
KAPKRWIYATSELQSGVPSRFSGSGSGTIDFTLTISSLQPE
DFATYYCQORSFYPLTFGOGTELELK

J425M253-1Vk

400

DIOMTQSPSSLSASVGDRVTITCEASSSISYIYWEQOKPG
KAPKRLIYATSELASGVPSRESGSGSGTDYTLTISSLOPE
DFATYYCHQRESYPYTFGQGTELEIK

J425MES3~21Vk

401

DIQMIQSPSSLSASVGEDRVTITCRASSSINYIYWFQOKPG
KAPKRWIYATSELASGVPSRESGSRSGIDFTLTISSLOPE
DFATYYCOQQORMYYPOTFCGQOGTHELEIK

J42EMZE83-23VEk

402

DIOMTQSPSSLSASVGDRVIITCSASBQSISYIYWFQUKPG
KAPKRLIYGTSELASGVPSRESGSGSGTDFTLIISSLOPE
DFATYYCQQRNSYPLTFCGQOGTRKLEIR

J42Z5M283~-24Vk

403

DIOMTOSPSSLSASVGDRVIITCSASSSISYIYWEQQOKPG
KAPKRLIYATSELASGVPSRESGSGSGIDFTLTISSLOPE
DFATYYCQORSSYPPTFGOGTELEIK

JA25M253-2TVk

404

DIOMTQSPSSLSASVGDRVIITCSASSSISYIYWFQOKPG
KAPFRLIYATFELASGVPSRFSGSGSGIDFTLTISSLOPE
DFATYYCQORSSYPYTFGQGTKLEIR

J425M253-29Vk

DIQMIQSPSSLSASVGDRVTITCSASQSISYIYWFOOKPG
KEPERWIYATSELASGVPSRFSGSGEGTIDYTLTISSLOPE
DFATYYCQQRSSYPLEFCGOGTKLEIR

J4Z5M253-2Vk

DIOMIQOSPSSLSASVGDRVIITCSASSIISYIYWEQORPG
KAPKRLIYATSELASGVPSRESGSGSGTDETLTISSLOPE
DEATYYCQQRSIYPLIFGQGTELEIK

J425MZ53-30VEk

407

DIQMTQSPSSLSASVGDRVIITCRASQSISYLYWFQOKPG
KAPKRLIYAPSELASGVPSRESGSGSCIDFILTISSLOPE
DEATYYCQORESSYPYTFGOGTKLETK

J42BM283-33Vk

408

DIQMTQSPSSLSASVGDRVTITCRASSSISYIYWEFQOKPG
KSPKRLIYATSELASGVPSRESGSGSGIDYTLTISSLOPE
DEATYYCQRRISYPYTFGOGTELEIK

J420M253~34Vk

409

DIQMIQSPSSLSASVGDRVIITCSASSIVSYIXYWFQOKPEG
KAPKRWIYATSELASGVPSRESGSGSGIDEFTLTISSLOPE
DFATYYCQORSSYPLTFGOGTKLEIX
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J425M283~-37Vk

410

DIOMTOSPSSLSASVGDRVTITCSASSSISYIYWERQOQKPG
KSPERLIYPTFDLOSGVPSRFSGSGSGIDETLTISSLOPE
DFATYYCQORSMYPITFCOOCTKLEIR

J425M253~-38Vk

41%

DIOMIQOSPSSLEASVGDRVIITCSASSSISYIYWEQQKEPG
KSPKRLIYATSELASGVPSRESGSGSGTDEFTLTISSLOPE
DFATYYCQORSRYPITFGOGTELEIK

J425M283~-41Vk

41z

DIOMIQSPSSLEASVGDRYIITCSASSTIISYIYWFQOKPG
KESPKRLIYATSELASGVPSRFSGSGSGTRYTLTISSLOPE
DFATYYCQORSSYPYTFGOGTKLEIK

J425M253-44Vk

413

DIOMTQOSPSSLEASVGDRVIT ITCSASQSIGYLYWFQQKPG
KAPKRWIYATSELASCGVPSRESGSGSGTDYTLTISSLOPE
DFATYYCQORSSYPLTFGOQGTRELEIK

J425M253-46Vk

414

DIOQMTQSPSSLSASVGDRVIITCRASSSISYIYWEFOOKPG
KAPKRWIYATSELASGVPSRFSGSGSGTDEILTISSLOPE
DEATYYCQORENYPLTFGOGTRLEIR

J425M283~-47Vk

415

DIOMTOSPSSLSASVGDRVITITCEASSSISYIYWEQOKPG
KAPKRWIYATSELASGVPSRESG3GSGTDFTLTISSLOPE
DEFATYYCQORSSYPLTFGOGTELEIK

J425M253-48Vk

416

DIQMIQSPSSLSASVGDRVIITCSASSSISYIYWFQOKEG
KSPERLIVATFELASGVPSRESGSGSGTIDYTLTISSLOPE
DFATYYCNQRSSYPYTFGOGTKLEIK

J4EZ5M253-49Vk

417

DIQMIQSPSSLSASVGDRVTITCBASSSISYLYWFQOKPG
KAPKRWIYATSELASGVPSRESGSGEGTIDYTLTISSLOPE
DEATYYCQORSSYPYTFGOCGTHLETR

J425M253~-4Vk

418

DIOMTQSPSSLSASVGDRVTITCEASSSIDYLYWFQQKPG
KAPKRWIYATSQLASGVPSRFSGSGSGTDETLTISELOPE
DFATYYCQORSTYPYTFGOCTKLELK

J4Z5M253-50Vk

419

DIOMIQSPSSLSASVGDRVIITCEASQSVEYIYWFQOKPG
KAPKRLIYATFELASGVPSRYSGSGSGTDFTLTISSLOPE
DFATYYCQQRSSYPYTFGOGTKLEIK

J4Z25M283-52Vk

420

DIQMTIQSPSSLSASVGDRVIITCSASQSIBYIYWFQOKPG
KAPKRLIYATSELASGVPSRESGEGSGTDYTLTISSLOPE
DEATYYCQORSSYPLYIFGOGTKLETK

J425M253-53VEk

DIOMIQSPSSLSASVEDRVIITCSASSSIGYIYWHOOKPG
KSPKRWIYATSELASGVPSRFSGSGSGTIDFTILTISSLOPE
DEATYYCQQRSSYPITFGOGTKLEIR

J42EM253-54Vk

422

DIQMTQSPSSLSASVGDRVTIITCRASQILSYIYWFQOKPG
KSPRRWIYATSELASGVPSRFSGSGSGTDYTLTISSLOPE
DFATYYCLORSSYPYTFGOGTKLEIK

J425M253-55Vk

423

DIQMIQSPSSLSASVGDRVTITCSASSSISYLYWFQOKPG
KSPERLIYETSELOSGVPSRESGSGSGTDFTLTISSLOPE
DEATYYCORRSSYPETFGOGTKLETE

J425M253-5TVk

424

DIQMIQSPSSLSASVGDRVT I T CSASQSIGYIYWFQOKPS
KSPKRWIYATSELASGVESRFSGSGSGTDYTLTISSLOPE
DEATYYCOORSSYPLTFCOGTRLEIR

J425M253-58Vk

425

DIOMTQSPSSLSASVGDRVIITCRASQSISYIYWEQOKPG
KEPKRLIVATSELASGVPSRFSGSGSGTDYTLTISSLOPE
DFATYYCQQRSSYPPTFGOGTKLEIR

J425M253-5%Vk

426

DIQMTQSPSSLSASVEDRVIITCRASSSISYIYWFQQKPG
FAPKRLIYATSDLASGVEPSRFSGSGEGTDFTLTISSLOPE
DFATYYCQORSNYPITFGOGTRKLEIR

J42EMZ253-60VEk

£27

DIOMIQSPSELSASVGEDRVTITCSASSIISYLYWEQORDPG
KAPKRLIYATSELASGVPSRFSGSGSGIDYTLTISSLOPE
DEATYYCOQORSIYPLTFGOGTELELK

J425M253-62Vk

428

DIQMTQSPSSLSASVGDRVIITCSASQSISYIYWEQQKPG
KAPKRLIYATFELASGVPSRESGSGSCGTIDFTLTISSLOPE
DEATYYCOQORSIYPLTFGOGTELEIK

J425M253-63Vk

429

DIQMTQSPSSLSASVGDRVIITCBASSS LEYLYWFQOKPG
KAPRRLIYATSELASGVPSRESGSGSCGIDFILTISSLOPE
DEATYYCNQRESYRPYTFGOGTKLEIK
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J425M253-65Vk

430

DIOMTOSPSSLSASVGDRVTITCSASQSISYIYWEQOKPG
KAPKRLTYSTHFELOSGVPSRESGSGEGTIDYTLTISSLOPE
DEATYYCNQRSSYPYTFGQGTRLEILK

J4Z25M233~66VE

431

DIOMTQSPSSLSASVGDRVTITCBASSSISYIYWEQQKPG
KAPKRLIYATSELASGVPSRFSGSGSGTDFTLTIESSLOPE
DFATYYCQRRSSYPYTFGOGTELEIX

J425M253-6Vk

432

DIOMTQSPSSLEASVGDRYTITCSASSSISYLYWFQOKPG
KSPERLIYATSELASGVPSRFSGSGSGTDFILTISSLOPE
DEATYYCNQRSIYPYTEFGOGTEKLELK

J425M253-T70VE

433

DIOMTQSPSSLSASVGDRVIITCSASSSINYIYWEQQKPG
KSPERLIYATSELASGVPSRFSGSGSGIDEFTLTISSLOPE
DEATYYCQORSMYPFTFGOGTRELEIK

J425M2533-TVk

434

DIQMTQSPSSLSASVGDRVTIITCSASSSISYLYWEFQUERPG
KAPKRWIYATSELASGVPSRFESGSGSEGTDHTLTISSLORPE
DFATYYCQQRSSYPLTFGOGTELEIK

JA425M253-9VEk

435

DIOMTQSPSSLSASVGDRVTITCRASQSINYLYWEFQQKPG
KAPKRWIYATSELASGVPSRESGSGSGIDFILTISSLOPE
DFATYYCHORINYPPTHFGOGTELEIK

J427M282-10VE

436

DIQMTOSPSSLSASVGDRVIITCEASSGSIPYIYWFQORP
GRAPKRLIYGTBGLOSGVPSRFSGSGSGTDEFTLIISSLOP
EDFATYYCQORTSYPITFGOGTELELE

J427TM252~-11Vk

437

DIQMTOSPSSLSASVGDRVIITCRASSGIRRF INWEFQOKP
GRAPKRLIYATSELOSGVPSRFSGSGSGIDYTLTISSLOP
EDFATYYCQOWSSYPWTFGOGCTRLELK

J42TM252~-12Vk

438

DIOMTQSPSSLSASVGDRVIITCSABQGEISYIYWEFOQKP
GESPRRLIYETEDLOSGVPSRE SGSCSGTRFTLTISSLOR
EDFATYYCQQRAIYPITFGOGTELEIK

J42TM252-14Vk

439

DIOMTOSPSSLSASVGDRVT LTCSASQDSINY IYWFQOQKP
GEAPKRLIYSTSDLQSGVPSRESGESGSGIDFTLTISSLOP
EDFATYYCLQLSRYPPTFGOGTKLEIK

J427M252-15Vk

440

DIOMTQSPSSLSASVGDRVTITCSASQGSISYIYWEQOKP
GKSPERLIYETFELOSGVPSRFSGSGSGIDFTLTISSLOP
EDFATYYCYQRNIYPRTFGOGTKLELK

J427M252-18Vk

447

DIQMTQSPSSLSASVGDRVTITCSASQGSINY TYWEQORP
GKAPKRWIYGTSYLASGVPSRESGSGSGTDFTLTISSLOP
EDFATYYCQORSSYPITFGOGTELEIK

J4Z2TM282-20Vk

442

DIOMTOSPSSLSASVGDRVIITCRASSSISYIYWIQOKPG
KAPKRWIYATSELASGVPSRF SGSGSGTDETLTIISSLOPE
DFATYYCNOQRSRYPPTEFGQGTKLEIR

J4ZTMZ52-21Vk

443

DIOMTOSPSSLSASVGDRVIITCRASSSTKSYLNWEF QOKP
GRAPKRLIYATFELOSGVPSRESGSGSETDYTLTISSEOP
EDFATYYCQOWRNYPWTFGOGTELELKR

J4Z2TM252-23VEk

DIOMIQSPSSLEASVGEDRVT ITCRASSDSISYISWEQQORP
GRAPERWIYATSELOSGVPSRESGSGSGIDFTLTISSLOR
EDFATYYCQQPGIYPCGTFGOGTKLEIK

J42TMZ52-24Vk

445

DIQMTIQSPSSLSASVGDRVT I TCSASQGIFSYLEFWYQOKP
GEAPKRLIYATSELASGVPSRFSGEGSGTDYTLTISSLOR
EDFATYYCQQGESRYPDTFGOGTRLELIR

JA2TM282-27VEk

446

DIQMTQSPSSLSASVGDRVTI ITCSASQGINNYLNWE QOQKP
GESPERWIYATSELOSGVPSRFSGSGSETDYTLTISSLOP
EDFATYYCQOWGSYPWIFGOGTRKLELR

J427M252-29Vk

447

DIOMTQSPSSLSASVGDRVT ITCSASSDIVSYIVWEFQOKP
GKSPRRLIYATSGLASGVPSRESGSGSGTIDETLTISSLOP
EDFATYYCQORSSYPITHFGOGTELEIK

JA42TM252-30VEk

448

DIOMTQSPSSLEASVGDRVIITCSASESTISYIYWFQOKPG
FAPKRLIYATSELASGVPSRESGSGSGTIDYTLTISSLOPE
DFATYYCHQRSYYPLTFGOCTKLEIK

J427M252-31VEk

449

DICMTQSPSSLSASVGEDRVT ITCRASSGE IGDLDWEF COKP
GEAPKRLIYSTFWLASGVPSRESGSGSGTDFTLIISSLQP
EDFATYYCQQRSIYPPTIFGOGTELEIR
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J42TM252-33Vk

450

DIOMTQSPSSLSASVCDRVT ITCSASSGSISYIYWEQOKP
GKAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLOP
EDFATYYCQORSEYPLTFGQGTELEILK

JE2TM252-34Vk

451

DIOMTQSPSSLSASVGDRVIITCEASQGIISYIDWFQORP
GEAPKRLIYATFELASGVPSRFSGSGSGTDFTLTISSLOR
EDFATYYCHQLGSYPDTFGRGTKLEIR

JE2TM2Z52~35Vk

452

DIOMTOSPSSLSASVGDRVIITCEASSGIISSIDWEQQKD
GRAPKRLIYATSELOSGVPSRFSGSGSGTDYTLTISSLOR
EDFATYYCQQWMSYPLTFGOGTKLEIK

J42TM282-36Vk

453

DIQMTOSPSSLESASVGDRVIITCESASSGSINYIYWEQOKP
GESPEKRLIYSTSDPLOSGVPSRESGSGSGTRFTLTISSLOP
EDFATYYCQRRSIYPITHFGOQGTKLEIK

J42TM2B2~-3TVE

454

DIQMIQSPSSLSASVEDRVTITCSASSDISSYLNWEQOKP
GKSPKRLIYRTSELOSGVPSRFSGSGSGTDFTLTISSLOP
EDFATYYCQOWSSYPWIFGOGTKLEIK

J42TM252-39Vk

455

DIOMTOSPSSLSASVEDRVIITCSASSGESISYIYWEQOKY
GEAPKRLIYDIFELASGVPSRESGSGSCTRDFTLTISSLOP
EDFATYYCYQEKLYPWIFGQGTKLELK

J427TM252-4VEk

456

DIOMIQSPSSLSASVGDRVIITCSASSGEISYIYWEQQKP
GEAPKRWIYATSELASGVPSRFSGSGSGIDFTLTISSLOP
EDFAETYYCQORSIYRLTFGOGTHELEIK

J42TMZ82-6Vk

457

DICMTQSPSSLSASVGDRVTIITCSASSDISSYLNWEQQOKP
CGKSPKRLIYRISELQSGVPSRESGSGSGTDFTLTISSLOP
EDFATYYCHQLGSYPDTFGOGTKLEIK

J427M2E2-TVE

DIOMIQSPSSLSASVGDRVIITCEASSDSVEYIYWFQOKP
GEKAPKRLIYATSELQSGVPSRFSGSESGTIDFTLTISSLOP
EDFATYYCQORSSYPITFGOGTELEIK

J427M252-8Vk

[1=9
h
0y

DIOMTOQSPSSLSASVGDRVTITCEBASQGEVSNIDWEQOKP
GRAPKRLIYATFHLASGVPSRFSGSCSGIDFTLTISSLOP
EDFATYYCLORGEYPGTFGOGTKLEIK

J4Z2TMZ282-9Vk

460

DIOMTIQSPSSLSASVGDRVTITCSASSEIISYIGWEQQOKP
GEAPKRLIYATBELASGVPIRFSGSGSGTDFTLTISSLOE
EDFATYYCHQPGIYPGTFGOQGTRLEIK

J42TM283-1TWk

461

DIOMTQSPSSLEASVADRYTITCBASOGIISY INWY QKD
GKAPKRLIYSTSELASCVDSRFSGSESGIDYTLTISSLOP
EDFATYYCOQOGSYRDTFGOGTRKLEIK

JE2TMZ253~1Vk

462

DIOMIQSPSILSASVGDRVTITCSASSEGSISYLYWFQOKP
GEAPKRLIYRTSELQSGVPSRFSGSGSGTIDFTLTISSLOP
ERFATYYCOQOWSSYPWIFGQGTKLEIK

J427M253~-20VEk

DIOMTOSPSSLSASVGDRVTIITCEASSDISSYLNWEQORP
GEAPKRLIYPTFELQSGVPSRFSSSGSGIDFTLTISSLOP
EDFATYYCLOFSIYPPTEGOGTRLEIR

J42TMZ53-25Vk

464

DIOMIQSPSSLSASVGDRVTIITCSASODSIRYIYWE QQKE
GRAPKRLIYATSELASGVPSRFSGSGSGIDFTLTISSLOP
EDFATYYCYQGTIYPRPTFGOGTELEIK

J42TMZ83-33Vk

465

DIOMTQSPSSLEASVGDRVTIITCRASSGINGYIYWFQOKE
GEAPKRLFYSTFELQSGVPSRESGEGSGIDFTLTISSLOP
EDFATYYCQORSFYPLTFGQGTRLELR

J42TM2Z83-34Vk

466

DIOMTQSPSSLSASVGDRVTITCSASSGITISSIDWEFQQOKP
CKAPKRLIYDTFELASGVPSRFSGSGSGIDFTLTISSLOP
EDFATYYCSQMSSYPHTEFGOGCTELELIR

J427M253-37Vk

457

DIOMTOSPSSLSASVGDRVI ITCSASSGSISYIYWEFQOKP
GEAPKRWIYATSELASGVP SRFSGSGSGETDETLTISSLOP
EDFATYYCQQRESYPITFGOGTELEIK

J427M283-38VEk

468

DIOMTOSPSSLSASVEDRVIITCSASSSSISYIYHFQOKE
GEAPFRLIYATBELASGVPSRESGSGSGTDEFTLTISSLOP
EDFATYYCQORSRYPYTFGQGTKLEIK

J42TM253-40VE

469

DIOMTQSPSSLSASVGDRVIITCSASSSIISNLYWFQOKP
GEAPKRWIYOTFELASGVPSRESGSESGIDEFTLTISSLOP
EDFATYYCYQGSTYPPTFGQGTKLEIK
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470

DIOMIQGPSSLAAGVGDRYT LTCSASSGSISY IYWFOQOKP
GKSPKRLIYATSELASGVPSRESGSGSGTDFTLTISSLOP
EDFATYYCQQORSIYPITFGOGTKLE LK

J427MZ253-48Vk

[Ea
~3
[

DIOMTOSPSSLSASVGDRVIITCSASSDISSYLNWE QQRP
GKSPERLIYRISELOSGVPSRESGSGSGTDFTLTISSLYP
EDFATYYCHQFSSYPRTFGOGTKLEIK

J427MZ53-49Vk

472

DIOMTQSPSSLSASVGDRVTITCEASSGEISYIYWEFQQKP
GRAPERWIYATSELASGVPSRESGSGSGTDFTLTISSLOP
EDFATYYCHQRESYPYTFGQGTKLEIK

J4Z2TMZ283-50Vk

473

DIOMTOSPSSLSASVGEDRVIITCSASSSSINYIYWEQOKP
GKAPFKRWIYATSELASGVPSRESGSGSGTDYTLTISSLOP
EDFATYYCQORSIYPLTFGOGTKLEIK

J427M253-51Vk

474

DIOMTQSPSSLSASVGDRVT L TCRASSGIVSYLYWFOQKP
GKAPKRWIYATSELASGVPSRFSGSGSGTDYTLTISSLOP
EDFATYYCQORSSYP ITFGOGTRKLEIK

J427M283-56Vk

DICMTOSPSSLSASVGDRVTITCSASSDSISYIYWFQOKP
CGKAPKRLIYDIFELOSGVPSRF SGSGSGTDFTLTISSLOP
EDFATYYCQQRERYPITFGOGTKLEIK

JE2TM283-60VE

476

DIOMTIQSPSSLSASVGDRVTITCBASOTSLEATYWEFQOKP
GEKAPKRLIYMTSELASGVESRFSGSGSGTDYTLTISSLOP
EDFATYYCYQSSRYPPTFGOGTKLEIK

J42TMZ2E3-62Vk

477

DIOMTOSPSSLSASVGDRVIITCRASSGIISYLQWFQQKP
GKAPKRWIYATSELASGVPSRESGSGSGTDFTLTISSLOP
EDFATYYCLOVESYPPTFGOGCTKLELK

J427M283-65Vk

478

DIOMIQSPSSLEASVGDRVIITCSASSGIISSIDWF QOKP
CKAPKRLIYATFALQSGVPSRESGSGSGTIDETLTISSLOP
EDFATYYCSQMESYPHTFGOGTELE LK

J42TMZ53-66Vk

479

DIOMTOSPSSLSASVEDRVIITCRASSGSINYIYWFQOKP
GEAPERWIYATSELASGVPSRFSGSGSGTDYTLTISSLOP
EDFATYYCQORESSYPYTFGOGTRLEIK

JE42TM283-67Vk

480

DIOMTOSPSSLSASVGDRVTITCRASQDSISYIYWFQQORP
GRAPKRWIYATSELASGVPSRFSGSGSGTDETLTISSLOP
EDFATYYCQORESYPITHFGOGTHKLELK

J427M253-68Vk

481

DIOMIQSPSSLSASVGDRVIITCSASSDSISYTYWFQOKRE
CKAPKRWIYATSELASGVPSRESGSGSGIDFTLTISSLOP
EDFATYYCOQORSFYPLTFGOGTKLEIK

J42TMZ53-69Vk

=
o0
B

DIOMTQSPSSLSASVGDRVIITCRASQGIISYIYWEQQOKP
GRAPERLIYDISELASCVPSRFSGEGSGTDFTLTISSLOP
EDFATYYCYQRSIYPHTFGOGTKLEIK

J42TM253-6VEk

483

DIOMTOSPESSLSASVEDRVTIITCSASSEIVSYIYWEQOKP
GEAPKRLIYATSELASGVPSRESGSGEGTDYTLTISSLOP
EDFATYYCQORSSYPPTEFGOCTELELK

J427M253-71Vk

484

DIOMTOSPSSLSASVEDRVTIITCSASOGSLRY IYWFQOKP
CKAPKRWIYATSELASGVEPSRFSGSGSGIDEFTLTISSLOP
EDFATYYCQORESYPLTFGOGTELEIK

J427MZE83~T3VE

485

DICMIQSPSSLSASVGDRVTITCRASSGEIRDLYWEQOKE
GEAPKRLIYDIFELASGVESRFSGSGSGTDYTLTISSLOR
EDFATYYCYORSTYPWTFGQGTKLELIK

J427M283~-T4Vk

486

DIQMTQOSPSSLSASVGDRVIITCSASSGSINYLYWEQQKE
GEAPKRLIYDTEFYLASGVPSRFSGSGSETDFTLTISSLOR
EDFATYYCYQKESTYPHTFCGOGTIKLEIK

J4ZTM253-T75Vk

DIOMTOSPSSLSASVEDRVIITCRASQSSIRYLYWYOQOKP
GKAPKRLIYATSELASGVPSRFSGSGSGTDYTLTISSLOP
EDFATYYCQORDIYPPTFGOGTKLEIR

J427M253~T8Vk

488

DIQMTQOSPSSLSASVGDRVIITCSASQGIGSY IYWFQOKP
GKAPKRWIYATSELASGVPSRESGSGSGTDFTLTISSLOP
EDFATYYCHORSSYPYTFGOGTRKLEIR

J42TM283-80Vk

489

DIQMIQSPSSLSASVGDRVIITCRASSGS IRDLYWFQOKP
GEAPKRWIYQTSELASGVPSRESGSGESGTDFTLTISSLOP
EDFATYYCQOVSSYPPTEFGOGTELELK
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490

DIQMTQSPSSLSASVGDRVIITCSASQASISYIYWEQQER
GRAPKRLIYDTFELQSGVPSRESGSGSGIDEFTLTISSLOP
EDFATYYCQORSSYPITFGOGTKLELR

J427MZ283~-84Vk

DIQMTQOSPSSLESASVERTVTIITCRASQVSISYIYWEQOQKP
GRAPKRWIVATSELASGVPSRFSESGSCIDFTLTISSLOR
EDFATYYCQORSSYPYTFGOGTKLEIR

J4Z2TMIAS3~85Vk

492

DIOMTQSPSSLSASVGDRVTITCSASSDISSYLNWE QOKP
GESPKRLIYRTSELOSGVPSRESGSGSGTDFILILISSLQY
EDFATYYCQOREFYPLTFGOGTKLEIK

J42TMZ83-87TVE

493

DICMTOSPSSLSASVEDRVIITCRASSDIFSCIFWFQOKY
GKAPKRLIYETFDLASGVPSRFSGSGEGIDYTLTISSLOP
EDFATYYCLOWSSYPPTFGOGTKLETK

J42TMZ53-88Vk

DIQMTQSPSSLSASVEDRVIITCSASSGIGSYIYWFQORE
GKAPKRWIYATSELASGVPSRFSGSGSGTDEFTLTISSLOP
EDFATYYCHORSSYPYTFGOGTRLEIK

JL2TM253-8Vk

495

DIQMTOSPSSLSASVGDRVI ITCSASQGIKGYLNWE QQER
GKAPKRLIYATFELQSGVPSRFSGSGSGIDYTLTISSLOP
EDFATYYCOQWSKYPWPEFGOQGTKLEIK

J42TM253-22VE

496

DICMTQSPSSLSASVGDRVIITCSASSGSISYIDWE QOKP
GKAPKRLIYATFELASGVPSRFSGEGSGIDFTLTISSLOFR
EDEATYYCHQFSSYPRTFGOGTKLEIR

J427M255-94Vk

497

DIOMIQSPSSLSASVGDRVTITCSASQGIGSY IYWFQOKP
CEAPERWIYATSELASGVPSRESGSGSGTIDFTLTISSLOP
EDFATYYCYQDSRYPPTFGOGTRLEIK

J42TMZ83-9VEk

DIOMTQSPSSLSASVGDRVIITCRASEDSIRYIYWEOQOKD
GKAPKRLIYATFELASGVPSRESGSGSGTIDYTLTISSLOR
EDFATYYCNQRENYPYTFCOGTKLELEK

JA39MIS2 (H) 3~
Alavk

DIQMTIQSPSSLSASVGDRVIITCSASSGSLEY IYWFQOKP
GEAPKRWIYATSELASGVPSRESGSGSGTIDYTLTISSLOP
EDFATYYCQORSIYPYTFGOGTKLEIK

J439M152 (H) 3~
B37Vk

500

DLOMTQSPSSLSASVGDRVTITC SASSGSISYEDWFQOKP
GKSPKRLIYATFELASGVPSRFSGSGSGTDYTLTISSLOP
EDFATYYCHQIGSYPGTFGOGTELETIK

JA39MLISZ (H) 3~
B5VE

501

DIQMTOEPSSLSASVGDRVT ITCRASSGIISYVDUWEQQKR
GKAPRKRLIYATFELASGVPSRESGSGSGTDEFTLTISSLOP
EDFATYYCHQIGIYPREFGOGTEKLEIEK

J439MLSZ{H) 3~
B7Vk

502

DIQMTQSPSSLSASVGDRVIITCRASSGITIGY IDWFQOKP
GEAPKRLIYATFDLASGVPSRFSGSGSGTIDYTLIISSLOP
EDFATYYCRQVGSYPETFGOGTELELE

J439MI52 (H) 3~
C20Vk

503

DIOMTOSPSSLSASVGDRVTITCRASSGINRY IDWFQQKP
GEAPKRLIYATFDLASCVPSRESGSGSGTDYTLTISSLOP
EDFATYYCRQVGSYPETFGOGTELEIK

J439MLBZ{(H) 3~
ChVk

504

DIQMTQSPSSLSASVGDRVTITCSASQGIGSYIYWEQQEP
GEAPRKRWIYATSELASGVPSRESGEGSGIDEFTLTISSLOP
EDFATYYCQORESYPITFGOGTRLE LK

J439M1ISZ (H) 3~
DLOVE

DIOMTQOSPSSLSASVEGDRVIITCSASQGIRSYLDWFQQOKP
GESPERLIYATFDLASGVPSRFSGSGSGTDYTLTISSLOP
EDFATYYCROQVGNYPGTFGOGTELELK

J4A39MLISZ(H) 3~
D40V

DIOMIQSPSSLSASVGDRVTITCSASSASVRYIDWFQOKP
CRAPKRLIYATFDLASGVPSRESGSGSGTDYTLTISSLOP
EDFATYYCRQVGSYPETFGOGTKLELK

J439M1S2{H)RE~
A3VE

DIQMTOSPSSLSASVEDRVTITCRASSGIRSYIDWIQOKE
GRSPERLIYATFDLASGVPSRESGSGSGIDYTLTISELOP
EDFATYYCROVGNYPGTEGQGTELEIR

J439M1SZ (H) R4~
ABVE

508

DIOMTQOSPSSLSASVGDRVTITC SASQGESNCYLDWEQQEP
GKAPKRLIYATSELASGVPIRFSSSGSGIDYTLTISSLOP
EDFATYYCHQLSSYPNTFGQGTKLEIR

J439MLIS2 (H) R4~
B11Vk

DIOMTQSPSSLSASVGDRVIITCSASSDINSY IDWFQQKR
GKAPKRLIYATFELASCGVPSRFIGSGESGIDYILTISSLOP
EDFATYYCHOLGSYPRTEGOGTRELELIK
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Clone

S8EQ ID
NO:

Vi

J439MLIS2 (H)Rd~
Dilvk

510

DIOMTQSPSSLSASVGDRVIITCSASQGSISYIDWFQQOKP
GEAPKRLIYATFDLASGVPSRESGSGSGTDYTLTISSLOP
EDFATYYCROQVGSYPRIFGOGTKLEIR

J439ML52 (H)R5—
E2Vk

511

DIQMTQSPSSLSASVGDRVIITCRASSGIISYIDWEQOKR
GRAPKRLIYATEFDLASGVESRESGSGSGTIDYTLTISSLOP
EDFATYYCRQVGSYPETFGOGTELEIK

J439MLS2 (H)RE~
E&VE

DIQMTQSPSSLSASVGDRVIITCSASSESISYIDWEQQKR
GEAPKRLIYATFELASGVPSRISGSGSGTDYTLTISSLOP
EDFATYYCRQVGESYPETFGOGTELEIK

J439ML52 (H)R5—
E9Vk

513

DIOMTQSPSSLSASVGDRVIITCEASQGIFSYIDWE QOKP
CGEAPERLIYATFDLASGVPSRFSGSGEGTRYTLTISSLOP
EDFATYYCROVGSYPETFGOGTEKLEIE

J439M152 (H)RE~
F5Vk

DIOMTOSPSSLSASVEDRVT ITCSASSGSISY IDWFOOKE
GKAPKRLIYATFDLASGVPSRTSSSGSCTDYTLTISSLOE
EDFATYYCHQLGSYPGTFGQGTKLEIK

J439MLIEZ2 (H) RS~
GlOvk

515

DIOQMTQSPSSLESASVGDRVTIITCRASSGITISYIDWEFQOKP
GEAPERLIYATFDLASGVPSRESGSGSGTDYTLTISSLOP
EDFATYYCROQVGSYPETFCQGTRLEIK

J439MLE2 (H) RS~
H2Vk

516

DIQMTQSPSSLSASVGDRVTITCRASSGIPSYIDWEQOKP
GRAPKRLIYATFELASGVPSRFSGSGSGTDYTLTISSLOP
EDFATYYCRQLGSYPRIFGOGTELELR

JA43UMISZ (H)RD-
H4Vk

517

DIQMTOSPSSLSASVGDRVIITCRASSGITISYIDWEFQOKE
GKAPKRLIYATFDLASGVPSRESGSGSGTDYILTISSLOP
EDFATYYCROVGSYPETFGHGTELELK

J4E39MIS2-11Vk

518

DIOMTOSPSSLSASYVGDRVTIITCRASSGIISYIDWEQQKP
GKAPKRLIYATFDLASGVPSRFSGSGSGIDYTILTISSLOP
EDFATYYCRQVGSYPETFGQGTRLEIK

J439ML82-20Vk

DIQMTQSPSSLEASVGDRVI ITCSASQGTIISY IDWEQQKP
GKAPKRLIYATFELASGVPSRFSGSGSGTDFILTISSLOP
EDFATYYCRQVGSYPETFCOGTKLE LK

J439MLE2-TVEk

DIQMTIQSPSSLEVEVGDRVI ITCRASSGITSYIDWEFQOKP
GEKAPKRLIYATFDLASGVPSRESGSGSGTDYTLTIISSLOP
EDFATYYCROVGESYPETFGOGTELEIK

JE39MIS3R4~22VR

DIOMTQSPSSLSASVGDRVTITCRASSGIISYIDWEQQKR
GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLOP
EDFATYYCROVGSYPETFGRGAKLEIK

J439M1S3R4-9VE

522

DIOMTQSPSSLSASVGDRVT ITCRASSGIISYIDWEQOKP
GRAPKRLIYATFDLASGVESRFSGSGSGIDYTILTISSLOP
EDFATYYCRQVGSYPETFGOGTKLELK

J439M1I83R5-10Vk

523

DIOMTOSPSSLSASVEDRVTITCSASSGSISYIDWFQOKP
GKAPKRLIYATFELASGVPSRFSGSGSGTRDFTLTISSLOR
EDFATYYCHQLGSYPDTFGQGTELEIK

J439MLS3IR5-15VEk

524

DIOMTQSPESSLSASVGDRVTITCEASSGSISYIDWEFQQKP
GKAPKRLIYATFRLASGVPSRESGSGSGIDYTLTISSLOP
EDFATYYCRQVGSYPETEFGOGTELEIR

JE39MLS3R5-3TVR

525

DIQMTOSPSSLSASVGDRVIITCRASSGIISYIDWFQOKP
GRAPKRLIYATFDLASGVPSRESGSGSGETDYTILTISSLOR
EDFATYYCROVESYPDIFGCOGTKLE LR

J439M183RE-5VK

526

DICMTOSPSSLSTSVGDRVT ITCRASSGIISYIDWFOQRE
GKAPKRLIYATFDLASGVPSRESGSGSGTDYTLTISSLOR
EDFATYYCROVGSYPRETFGOGTELELK
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Table 10. Aminc acid residues observed in affinity matured anti-IL-17 antibody h10F7

h10£f7 Heavy chain variable region {(SEQ ID NO:

811)

hiO£f7TVH.1

DE
S
A
B
N
P

M

12345678%0123456789012345678901234567890123456789012a345678801
EVQLVQSGAEVERPGSSVEVSCRASGY TFTDYELHWVROAPGOCLEWIGVNDPESGGTEYND

I D SL
IY
M

234567890123456789012akbe3456789012345678%0abcdl 234567890123
KFDGRATLTADKSTSTAYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQOGTTVIVSS

VoI DEWDGLE I
I SMEW YN C
W oY 8D E
F Vv L L
E N 5 3
N M O F
FOA H
R B

F

M

K

H

h10£f7 Light chain variable region (SEQ ID NO: 812)

HIQETV
k.la

123245678901234567890123456789012345678901234567890122345678%01

DIQLTOSPSSLEASVGDRVIITCSASS—SISYIVWFQOKPGKSPKRWIYATFELASGVEP SR

M R QGIRRCLD ¥

K SVSNSVN
BLVGD
O NTH
A FPP
I GLI
V
T
B

OO D T

I LDE
PCA
K
M

L

R S

OO Q00 E

DO

A
¥
G
Q
W
L
B

234567890123456789012345678901.2345678590123456a
FSGSGSGEIDYTLTISSLOPEDFATYYCHORSSYPWIFGOGIKLEIR

VGN
WII
LMR
MNE
ERT
FEY
PAL
GDM

ol U R O W

QR E
OO0 @-m®TBOHTREOEHE

o =00
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The following were converted into 1gG for further characterization.

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

, . SEQ ID NO
Protein region Sequence
123456789012345678901234567899
EVOLVOSGAEVERPGSSVEVSCEASGYTET
hi0f7vE. 1 DYEIHWVROAPGOGLEWIGVNDPESGGTEY
a.glm 527 NOKFDGRATLTADKSTSTAYMELSSLRSED
vH TAVYYCTRYYRYESFYGMDYWGQGTTVIVS
S
h10£7VH, L Residues 31~
a.gim CDR-HL 35 of S8EQ ID DYEIH
VH NO, 527
hiGETVH.] Residues 50-
a.glm CDR~HZ2 66 of SEQ ID VNDPESGGTFYNQRFDG
VH NG, 1527
h10f7VH. 1 Regidues 9%
a.glm COR-H3 110 of SEQ ID YYRYESFYGMDY
VH NO. 527
EVOLVOSGAEVEKPGSSVEVSCRASGYTED
J439M1IS3R DYEITBEWVROAPGOGLEW IGVNDPESGGETFY
S5#10 528 NQKFDGRATLTADKSTSTAYMELSSLRSED
TAVYYCTRYDEWDSEFYGMDYWGQGTTVIVS
VH 3
giingng Residues 31-
CDR~H1 3% of SEQ ID DYEILH
vE NO.:528
J439MLS3R
Residues 50-
5%10 CDR-H2 66 of SEQ ID VNDPESGGTEYNQEFDG
v NO, : 528
giingng Residues 99-
CDR-H3 110 of SEQ ID YDEKWDSFYGMDY
vH NO.:528
EVQLVQSGAEVEREPGSSVEVECKASGYTET
J439MLIE3 DYRIBRWVROAPGQGLEWMGVNDPESGGTEY
RO#L1 529 NOREDERVTLTADESTSTAYMELSSLRSED
VH TAVYYCTRYSKWDSFDGMDYWGQGTTIVIVES
)
JA439MLS3 Residues 31~
R5411 CDR-EIL 35 of SEQ ID DYEIH
VH NC.:B29
J439M183 Residues 50-
R5#11 CDR~B2 66 of SEQ ID VHNDPESGETFYNQKEFDE
VH NQ.:52%
J439M153 Residues 9$9-
R5#11 CDR-H3 110 of §EQ 1p | LORWDSFDGMDY
VH NG, 529
EVQLVOSGAEVERPGSSVEVECKASGYTET
T439M152 DYETHWVROAPGOGLEWIGVNDRPDSGGETLY
(H)3 #A6 530 NORFDGRVTLTADESTSTAYMELSSLRSED
VH TAVYYCTRYDREWY SFEGMDIKWGOGTTVIVS
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Protein region SEQ 1D NO Sequence
123456789012345678901234567896
439M152¢ Residues 31~
HI3 #A6 CDR~HL 35 of SEQ ID DYEIH
VH NO. :530
439M152 ¢ Residues 50-
H)3 #A6 CDR~H2 66 of SEQ ID VNDPDSGGTLYNOKFDG
VH NC. 1330
439M152 ( Residues 99—
H)3 #A& CDR-H3 110 of SEQ 1D YDEWYSFEGMDI
VH NO.:530
EVQILVOSGAEVEEPGSSVEVSCRASGYTET
J439M152 ( DYBEIBWVROAPGOGLEWIGVNDPESGGTFY
Hy3 #Al: 531 NOEFDGRVTLSADESTSTAYMELSSLRSED
VE TAVYYCTRYDEYWSFEGMDYWGOGTTVIVS
3
J439M1LS2( Residues 31—
HY3 #all CDR-HI 35 of SEQ ID DYEIH
VH NG, :531
J439M182 ¢ Residueg 50—
HY3 #All CDR-H2 66 of SEQ ID VNDPESGGTFYNQKFDG
VH NO.:531
J439MLI52¢ Residues 9%-
Hy3 #a11 CDR-H3 110 of SEQ ID YDEYWEFEGMDY
VH NO, : 531
EVQLVOSGAEVERPGSSVEVSCKASGYTES
J439M182 DYEIHWVROAPGQOGLEWMGVNDRPESGGTEY
(E)2 #A16 532 NORFDGRVTLTADESTSTAYMELSSLRSED
VH EAVYYCTRYDKWYSFEGMDI7GQG?TVTVS
J439M1S2 Residues 31-
(HYy3 #3416 CDOR~H1 35 of 3EQ ID DYEIH
VH NO.:532
J439M152 Residues 350-
{H)3 #Alg CDR~HZ 66 of SEQ ID VNDPESGETFYNQEFDG
VEH NO.:532
JA3SM1E2 Residues 99-
(H)3 #Al6 COR~H3 110 of SEQ ID DEWYSFEGMDI
VH NOC.:532
EVQLVOSGAERVRERPGSSVEVICKASGYTES
J439MLS2 DYEIHWVRQAPGQGLEWMGVNDPESGGTFY
(H)3 #B13 533 NORFDGRVILTADESTSTAYMELSSLRIED
VH TAVYYCTRYDEKYWSFEGMDYWGOGTIVIVS
S
J439M152 Residues 31-
(H)3 $#B13 | COR-H1 35 of sEo 1p | DYEIE
VH NO, :533
JAZOMLGZ Residues 50-
(#)3 #B13 | CDR~H2 66 of sEo Tp | UNDPESGGTFYNQRFDG
VE MO. B33
J439M1s2 Residues 99—
(1)3 #B13 | CDR-H3 110 of sgg 1p | PKYWSFEGMDY
VH NO.:533
EVQOLVOSGAEBVERPGSSVRVICKASGYTET
TA39M1S2 DYETHWVROAPGQGLEWMGVNDPESGGETEY
(H)3 #B20 534 NMORFDERVTLTADESTSTAYMELSSLRIED
VE EAVYYCTRYDKWYSFEGMDIWGQGTTVTVS
[l
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EQ TD
Protein region SEQ NO Sequence
123456789012345678901234567890
J439M152 Residuss 31—
{HY3 #B20 CDR-H1 35 of SEQ 1D DYEIH
VH NO, : 534
J439M152 Residues 50-
{(H)3 #B20 CDR~-H2 66 of SEQ ID VNDPESGGTEYNQKEDG
VH NO.:534
J439mM152 Residues 99~
(H)3 #B20 | CDR-H3 110 of sEQ rp | DRWYSFEGMDI
VH MO, :534
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Table 12. Individual ciones Anti- IL.-17 VL sequences
Protein SEQ ID NO
p Sequence
region
123456789012345678901234567890
J439M1S53R DTIOMTCSPSSLSASVGDRVTITCSASEGST
5410 535 SY IDWFQOKPGRAPRRLIYATFELASGVES
RFSGSCGSGIDFTLTISSLOPEDFATYYCHD
VI LGESYPDTFGOGTRLEIR
J439M1S3R Residuss 24-
5410 | CDR~L1 34 of SEQ ID SASSGSISYID
Vi NO., : 535
J439M1S3R Residuss 50-
5#10 | CDR=-L2 56 of SEQ ID ATFELAS
VL NO., 1535
J439M1 53R Residues B89
5410 | CDR-L3 257 of grg | DRLGSYEDT
VL ID NO.:535
DIOMIQSPSSLSASVGEDRVIITCRASSGIIL
J439M183R N - .
511 536 SYIDWFOOKPGKAPKRLIYATFDLASGVEPS
VL RFSGRESGTDYTLTISSLOPEDFATYYCRE
VGEYPETFGQGTKLEIK
J439MLS3R Residues 24-
B#11 CDR-L1 34 of SEQ ID RASSGEIISYID
VL NO.:536
J439M1S3R Residues 50~
5#11 ChR~L2 56 of SEg ID ATEFDLAS
VL NC.:536
JA43CMIS3R Regidues 89
5%#11 CDR~L3 -97 of SEQ ROVGSYPET
Vi TD NO.:536
J437 M253 DIOMIQSPSSLSASVGDRVIITCSASSGIE
#172 537 SSTIDWFOQKPGKAPKRLIYATFALOSGVES
lVL RFSGSGSGIDFTLTISSLOPEDFATYYCEQ
MSSYPHTFGQGTKLEIK
J427 M283 Residues 24-
#12 ChR~L1L 34 of SEQ 1D SASSGIISSID
VL NO. : 537
J427 M233 Residuess 50~
#12 CDR~L2 56 of SEQ ID ATFALOS
VL MNO. 537
J427 M253 Resliduss BY
12 CDR-~L3 ~87 of SEQ SOMSEYPHT
VL TD NO, : 537
7427 M293 DIQOMIQSPSSLSASVGDRVTIITCSASSDIS
427 538 SYLNWEFQORPGKSPERLIYRTSELOSGVPS
VL RFSGSGSCGTDETLTISSLOPEDFATYYCQO
WESYPWTFGQGTKLEIK
J427 M2S3 Residues 24-
#27 CDR~L1 34 of SEQ ID SASSDISSYLN
VL NO., : 538
J427 MZE3 Residues 50-
#27 CDR~-1.2 56 of SEQ ID RTSELQS
Vi N0, 1538
J427 M2s83 Residuess 89
#27 CDR-L3 97 of gEg | JOWSSYRWT
VL ID NO.:538
TAZGMIS? ( DIOMTOSPSSLSASVGDRVTITCSASQGEIR
HY 346 539 SYIDWFQOQEPGESPERLIYATFDLASGVES
V1. RESGSGSGTDYTLTISSLOPEDFATYYCRY
VENYPETFGOGTRLEIR
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Protein
region

SEQ ID NO

Sequence

123456789012345678501234567890

J439M152 ¢ Residues 24-

H) 3%#A6 CDR~L1 34 of SEQ ID SASQGIRSYID
VL NO.:533¢9

J439ML52¢ Residues 50~

B)34#A6 CDR-L2 56 of SEQ ID ATFDLAS
VL NO.:539

J439MLS2( Residues 89

H)3#A6 CDR-L3 -97 of SEQ ROVENYPGT
VL D NO.:539
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Table 13. h10F7 affinity matured scFv clones converted to full length IgG

PCT/US2012/061686

Full length

J4&27 MZE3 #27

PHyLE-h10FT7VH,.la. glm

M253 $#27

ScFv . . IgG
clone name BC plasmid 1.C plasmid (protein)
name
] - B eBEYbE-hCk V3 J427 nl0F 7-M1z2
4 1 -
J427 M253 #12 pHYbBE-h10F7VH. la.glm MZ53 #12
pHyDE-hCk V3 J427 hioF7-M27

J439MIS3RS#10

pHybE-hCgl, z, non-
a,mut (234,235) V2
J439MLS3RE#10

pHYbE-hCk V3
J439M1S3R5410

hiGF7-M10

J439MLS3R5#11

pHybE-hCgl, z, non-
a,mut (234,235) V2
J439MIS3RS#11

pHYbE-hCk V3
J43YMIS3REHLL

hl0F7-M11

J439ML52(H) 3
#26

pHybE-hCgl, z, non—
a,mut {234,235) V2
J4A39MLSZ (H) 3 #A6

PHybE-hCk V3
J439MIS2 (H) 3%#A6

hl0F7-46

J439MLIS2 (H) 3
#A11

pHybE~hCgl, z, non-
a,mut (234, 235) V2
JA3SMIS2{H}3 #Aall

pHybE-hCk V3
J439MIS3R54#11

hi10¥7-A11

JA39MIB2{H)3
¥5146

pEybE~-hCgi, z, non-
a,mut (234, 235) vz
J439M182 (H)3 #Al6

PHybE-hCk V3
J439M1S52 {H) 3#A6

hl0F7-816

JE39M1IS2 (H) 3
#B13

pHYbE~-hCgl, z, non~
a,mut (234,235 v2
JA39MISZ2(H)3 #BL3

pHYBE-hCk V3
J439MISARGH11

hl10F7-B13

JA439MLIS2 (H) 3
#B20

pHybE~hCgl, z, non—
a,mut (234, 235) v2
J439M152(H)3 #B20

pHYbE~hCk V3
J439MIS33R5#11

RiQF7-BZ0

Functional characterization of TNE/IL-17 DVD-Ig profeins

IL-17 enzyme-linked immuncsorbent assay

protocol (ELISA]

The following protocol is used to characterize the binding of 1L.-17 antibodies to human

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 2pg/ml, overnight at 4°C. The plate was washed 3 times

with PBS/Tween. 50ul Mab diluted to lug/ml in PBS/ 0.1%BSA was added to appropriate

wells and incubated for 1hour at room temperature (R'T). The plate was washed 3 times with

PBS/Tween. 50 pl of serial diluted biotin-human 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

mcubated for Thour 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 I minute. The reaction was

stopped with 50 ul /well 2N H.5C, 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 ECS0

IL.17-h10F7M10 higG1/K mut 0.03 nM
JL17-h10F7M11 hioG1/K mut 0.04 nM
IL37-hi0F7M-AG hisGU/K mut (1.08 nM
IL17-h10F7M-A1T higGU/K mut (.04 nM
1L17-h10F7M-A16 hieGU/K mut (.07 nM
IL17-h10F7M-B13 hlgeG1/K mut 0.06 nM
IL17-hi0F7M-B28 hisGUK mut 0.07 oM

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

The binding of antibodies to purified recombinant IL-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 {rom
Biacore® AB (GE Healthcare) or otherwise from a source as described in the text.
Approximately 5000 RU of goat anti-human IgG (Feg) 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 pg/ml. Unreacted moieties on the
biosensor surface were blocked with ethanolamine. Modified carboxymethyl dextran surface in
flowceell 2, 3 and 4 were used as a reaction surface. Modified carboxymethyl dextran with Goat
IeG in flow cell 1 was used as the reference surface. For kinetic analysis, rate equations derived
from the 1: I 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 Hgand (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-1 s-1) and kd (unit s-1) were determined under a continuous flow rate
of 50 pul/minute. Rate constants were derived by making kinetic binding measurements al six
different antigen concentrations ranging from 0.78 nM to 100 oM, depending on the species of
1L-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 [L-17AA
Antibody Moniker k, kg Kp k, kg Kp
#
IL17-h10F7TM10 PR- 4,45E8+0 | 6.80E- | 1.53E- | 4.14E+0 | 4.40E- | 1.06E-
higGU/K mut 1262986 6 06 12 6 06 12
1IL17-hI0FTMI1 PR- 4.53E+0 | 7.24E- | 1.59E- | 4.30B+0 | 3.88E- | 8.60E-
hleG1/K mut 1263009 0 06 12 6 06 13
IL17-h10F7M-A6 PR- 2.99E+0 | 4.48E- | 1.50B-
higG1/K mut 1267640 6 06 12
L17-h10FTM-ALL PR- 3.64F+0 | 7.68E- | 2.10K-
hlgG /K mut 1267637 . 6 06 12
ILI7-h10FTM-ALG PR- 2.99E+0 | 4.52E- | 1.51E-
hlgG1/K mut 1267643 6 06 12
IL17-h10F7M-B313 PR- 2.68E+0 | 6.88E- | 2.56E-
hieG1/K mut 1267636 6 06 12
IL17-h10FTM-B20 PR- 2.92F+0 | 6.27E- | 2.14E-
higG /K mut 1267635 6 06 12

Assay for IL-17A and IL-17A/F induced I1.-6 secretion in primary human foreskin

fibroblasis HS27

The human HS27 cell line {ATCC Accession # CRL-1634) secretes IL-6 in response to

I[-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 (Gibeo#26140), 4 mM L- glutamine, 1 mM sodium
pyruvate, penicillin G (100 U/500 ml) and streptomycin (100 pg/500 mi). Cells were grown in
T150 flasks until they were about 80-90% confluent the day of the assay. Human IL-17A (R&D
Systems, #317-1L/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
PM (4X) of hull-17 or cynoIL.-17A or 4 nM (4X) hulL-17A/F and incubated at 37°C for ] hour.
HS27 cells (typically about 20,000 cells in 50 ul assay medium) were added to each well of a
96-well flat-bottom tissue calture 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 1L.-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,
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Assav for I1.-17 and TNF-¢ induced I1-6 secretion from murine embrvonic 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 TNFo (R&D Systems, Cat#410-MT). The 1I1-17
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, I miM sodium pyruvate, penicillin G (100 U/500 ml), and streptomycin (100 pug/500
ml). Cells were grown in T150 flasks until they were about 80-90% confluent the day of the
assay. Rat IL17A (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 I.17A (Abbott,
A-1239293.0) was aliquoted and stored frozen at 260 pg/ml.. Murine TNF-o was reconstituted
in 0.1% 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
egual 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), {ollowed by addition of 50 ul
of the pre-incubated antibody plus IL-17 mix. Mu TNF-g at 5.5 ng/mL (10x) was added in 111d
of media to each well. The final concentration of IL-17A was 10 ng/m for murine and rat and
25 ng/ml. for rabbit. The final concentration for mu TNFa was 0.55ng/mb.. Cells were
incubated for about 24 hrs at 37°C. The media supernatants were then collected. The level of
11.-17 neutralization was measured by determmination of IL-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 it

Table 16
Antibody Human | Cyno | Mous | Rat i{abb]'

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

IL17-h10F7M 11 hlgGU/K mut 40 16 g 83 73
L17-h10F7M10 higGUE mut 30 12 & 99 81
IL17-h10F7TM-A6 hlgGL/K mut | 80 29 130 75 121
IL17-h10F7M-A11 hlgGl/K mut | 40 18 31 128 123
IL17-h10F7M-A16 higGUK mut | 70 11 23 102 117
[.17-h10F7M-B13 hieG1/K mut | 60 9 60 73 113
1L17-h10F7M-B20 higGU/K mut | 70 27 39 93 124

142



WO 2013/063110 PCT/US2012/061686

10

15

20

25

Example 3: Generation of novel of fully novel anti-TNE/HL-17 DVD-1g molecules

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

Anti-TNF antibody variable domains were combined with multiple I11-17 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 HEK 293 cells and the open reading frame regions are confirmed by sequencing
before DVD-Ig expression.
pression production of TNF/AL17 DVD-I2 binding proteins

After DNA confirmation by sequencing, all DVID-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 ng/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 Ig(31 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 columm by (.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
spectromeiry 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
hinding 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 IgGt and mutant IgG1 with leu to
ala mutations at lower hinge region positions 234, 235 (U 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 TWF/I1.-17 DVD-Ig binding

proteins,

Protein region Sequence Identifier 12345678901234567890

EVOLVESGGGLVOPGGSLRLSE
DVD HEAVY SEQ 1D NO.:540 BASGETFSNYGV THVROAPGKG
VARIABLE LEWVSMIWADGS THYAS SVKGR

FTISRDNSKNTLYLOMNSLRAE
h@f?g?gzlﬁsm' DTAVYYCAREWOHGPVAYWGOG

TLVTVESCEGEGESGEEGSEVOLY
OSGAEVKEPGSSVEVSCKASGY
TFTDYEIHWVROAPGOGLEWMG
VHDPESGGTFYNQKFDGRVILT
ADESTSTAYMELSSLRSEDTAV
YYCTRY SEWDSFRGMDYWGOGT
TVIVSS

MAKI195-21Vh SEQ ID NO.:541 EVQLVESGGGLVQPGGSLRLSC
AASGFTE SNYGVIWVRQAPGEG
LEWVSMIWADGSTHYASSVEGR
FTISRDWSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGOG
TLVIVSS

LINKER SEQ ID NO.:542 GEGGESGEGES

H10F7-M11Vh SEQ ID NO.:543 EVOLVOSGAEVEKPGS SVEVSC
KASGYTFTDYEIHWVROAPGQG
LEWMGVNDPESGGTFYNQKEDG
RVTLTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVTVSS

CH CG1234,.235 SEQ ID NO.:544 ASTKGPSVFPLAPSSKSTSGGT
MUT Z NONA AALGCLVKEDYFPEPVIVSWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVTVPSSSLGTQTY LCNVIHK
PSNTKVDKKVEPKSCDETHTICE
PCPAPEARGGPSVELFPPRPKD
TLMISRTPEVICVVVDYSHEDP
EVEFNWYVDGVEVHNAKTRPRE
EQYNSTYRVVSVLTVLEQDWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPP SREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGQOPENNYKTTPEVLDSDGS
FFLYSKLTVDKSRWQQGNVFSC
SVMHEALHNHYTOKSLSLSPGK

DIQMTQSPSSLSASVGDRVTIT
DVD LIGHT VARIABLE SEQ ID NO.:545 CRASQLVSSAVAWYQOKPGKAP
hMAK195-21-GS10- RLLIYWASARHETGVPSRESGSG

SGIDFTLTISSLOPEDFATYYC
MIIDVD QOHYKTPFTIFGOQGTKLE IKRGG
SGGCEGESGDICMTOSPSSLSASY
GDRVTITCRASSGITISYIDWEDQ
ORPCGKAPKRLIYATFDLASGVY
SRESGSCGSGTDYTILTISSLOPE
DFATYYCROVGSYPETFGOGTEK
LEIER

MAKI1S5.21 V. SEQ ID NO.:546 DIQMIQSPSSLEASVGDRVTIT
CRASQLVSSAVAWYQORPGKAP
KLLIYWASARHTGVPSRFSGSG
SGTDFTLTISSLOPEDEFATYYC
CORYRIPFTIFGOCGTRLELER

LINKER SEQ ID NG.:547 GG3GGGGSE

HI10F7-M11VL SEQ ID NO.:5348 DIOMTOSPSELSASVGDRVIIT
CRASSGIISYIDWFQOKPGEAP
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Protein region

Sequence Identifier

12345678901234567890

KRLIYATFDLASGVPSRESGSG
SGTDYTLTISSLOPEDFATYYC
ROVGSYPETFGQGTELETER

CL

SEQ 1D NG.:549

TVAAPSVFIFPPSDEQLESGTA
SVVCLLNNEYPREAKVOWKVDN
ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYERHEVYACEY
THOGLSSPVTESFNRGEC

DVD HEAVY
VARIABLE
hMAK195-24-GS10-
M11 DVD

SEQ I NO.:550

EVQLVESGGGLVQPGGSLRLSEC
AASGFTRSNYGVEWVRQAPGRG
LEWVSGIWADGSTHYADTVESR
FIISRDNSENTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVSSGGEGSGEEESEVQLY
QSGAEVKEPGSSVEVECHEASGY
TEFIDYEIHWVROAPGOGLEWMG
VNDPESGGTFYNQEFDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRY SKWDSEFDGMDYWGOGT
TVIVES

BMAK195-24Vh

SEQ ID NO.:551

EVQLVESGGGLVOPGGSLRLSC
AASGFTFSNYGVEWVRQOAPGKRG
LEWVSGIWADGSTHYADTVESR
FTISRDNSENTLYLOMNSLRAE
DTAVYYCAREWQHCGPVAYWGQG
TLVIVSES

LINKER

SEQ ID NO.:552

GGEGEEGEEGES

HIOF7-M11Vh

SEQ D NO.:553

EVQLVOSGAEVKKPGSSVRVSC
KASGYTETDYETHWVROAPGOG
LEWMGVNDPESGGTEYNQKEFDG
RVTLTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDRGMDY
WEQGETTVIVSS

CHCGI 234, 235
MUT Z NONA

SEQ ID NO.:554

ASTKGPSVFPLAPSSKSTISGGT
AARLGCLVEDYFPERVIVSWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVIVPSESLGTQTY ICNVNHRE
PSHTRVDEEKVEPKSCDETHICE
PCPAPEAAGGPSVELTPPEFKD
TIMISRIPEVICVVVDVSHEDE
EVEFNWYVDGVEVHENAKTEPRE
EQYNSTYRVVSVLIVLHQDWLN
GEKEYKCKVSNKALPARPIEKTIS
FAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGEFYPSDIAVEW
ESNGOPENNYKRTTPPVLDEDGS
FELYSKLTVDRESRWQOGHNVESC
SVMHEALHNEYTORSLSLSPGK

DVD LIGHT VARIABLE
hMAK195-24-GS10-
M1l DVD

SEQ ID NO.:555

DIOMTOSPSSLSASVGDRVTIT
CKASQLVSSAVAWYQOKRPGKAR
KLLIYWASTLHIGVPSRESGSEG
SGTRDEFTLTISSLOPEDFATYYC
QOHYRTPFIFGQGTELEIKRGG
SGGEESGEDIOMTOSPSSLSASY
GDRVTITCRASSGIISYIDWEFQ
QEPGKAPKRLIYATFDLASGVP
SRFSGSGSGTDYTLTISSLOPE
DEATYYCROVGEYPETFGQGTK
LETER

EMAKI195-24VL

SEQ 1D NO.:556

DIQMTQSPSSLBASVGDRVTIT
CHASQLVSSAVAWYQOKPGEAPR
ELLIYWASTLHIGVPSRFEGSG
SGIDFTLTISSLOPEDFATYYC
QOHYRTPFTFGOGTELELRR
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Protein region Sequence Identifier 12345678901234567850
LINKER SEQ ID NQ.:557 GESGEEESSE

H10F7-M11VL

SEQ ID NO.:558

DIOMTQSPSSLSASVGDRVTIT
CRASSGIISYIDWEQORPGRAP
ERLIYATFDLASGVPSRESGSG
SGIDYTLTISSLOPEDFATYYC
ROVGSYPETFGOGTKLEIKR

CL

SEQ 1D NO.:559

TVAAPSVEIFPPSDEQLESGTA
SVVCLILNNFYPREAKVOWEVDH
ALOSGNSQESVTEQDSEDSTYS
LESTLTLSKADYEKHEKVYACEV
THOGLSSPVTKSFNRGEC

DVD HEAVY
VARIABLE
BMAK195-21-GS10-
MG DVD

SEQ ID NO.:568

EVOLVESGGGLVOPGGSLRLSC
ARSGFTFSNYGVIWVROAPGKG
LEWVSMIWADGSTHYASSVEGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGOG
TLVTVSSGGGEGSGEEESEVQLY
OSGAEVEKPGSSVEVECEASGY
TFDDYEIHWVROAPGOGLEWIG
VNDPESGGTFYNORKFDGRATLT
ADESTETAYMELSSLRSEDTAV
YYCTIRYDEWDSEFYGMDYWGEQGT
TVIVES

hMAK195-21Vh

SEQ I NO.:561

EVOLVESGGGLVQPGGSLRLSC
BASGFTFSNYGVIWVRQAPGKSG
LEWVSMIWADGSTHYASSVEGR
FTISRDNSENTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGEOG
TLVIVIS

LINKER

SEQ ID NO.:562

GGEEEGEEES

HIOF7-M10Vh

SEQ ID NO.:563

EVOLVQSGAEVERPGSSVEVSC
KASGYTEDDYE IHWVROAPGOG
LEWIGVYNDPESGGTEYNQKFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDEWDSEYGMDY
WCQGTTVIVSS

CHCGI, 234, 235
MUT Z NONA

SEQ ID NO.:564

ASTHKGPSVFPLAPSSKRSTSGET
ARLGCLVEDYFPEPVIVSWNSG
ALTSGVHTFPAVLQSSGLYSLS
SVVIVESSSLETQTYICNVNEE
PENTEVDKKVEPKSCDETHTCP
PCPAPEAAGGPSVELFPPKPKD
TLMISRTIPEVTCVVVDVEHEDR
EVEFNWYVDGVEVHNAKTEPRE
EQYNSTYRVVSVLTVLHODWLN
GEEYKCEVSNEALPAPIEKTLS
KARGQPREPQVYTLFPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESNGOPENNYKTIPPVLDSDGS
FELYSKLIVDESRWQOGNVESC
SVMHEALHNHYTOKSLSLSPGK

DVD LIGHT VARIABLE
hMAK195-21-GS10-
MI10DVD

SEQ ) NOG.:565

DIOMTOSPSSLSASVEDRVTIT
CRASQLVSSAVAWYQOKPGRAP
KLLIYWASARHTGVPSRESGSG
SCTDFTLTISSLOPEDFATYYC
QOHYRTPFTFCGQGTKLETKRGE
SGGGGSGDIOMTQSPESLIASY
GDRVTITCSASSGSISYIDWED
QRPCKAPKRLIYATFELASGVP
SRESGSGSGIDFTLTISSLOPE
DFATYYCHOLGSYPDIFGQOGTK
LETERR

BMAK195-21VL

SEQ 1D NO.:566

DIOMTQSPSSLEASVGDRVIIT
CRASQLVSSAVAWY QORPGEAR
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Protein region Sequence Identifier 12345678901234567890

FLLIYWASARHTGVPSRFSGSG
SGIDFTLTISSLOPEDEATYYC

QOHYKTIPFTFGQGTKLEIKR
LINKER SEQ ID NO.:567 GGSGGGESE
HIOF7-M10VL SEQ D NO.:568 DIQMTQSPSSLSASVGDRVTIT

CEASSGSISYIDWFQOKPGKAP
ERLIYATFELASGVPSRFSGSG
SGIDFTLTISSLOPEDFATYYC
HOLGSYPDTFGOGTELEIER

CL SEQ ID NO.:569 TVARPSVE IFPPSDEQLKSGLA
SVVCLLNNF YPREAKVOWKVDN
ALOSGNSQESVIEQDRSKDSTYS
LSSTLTLSKADYERHEVYACEV
THOGLS SPVTKSFNRGEC

EVOLVESGGGLVOPGGESLRLSC
DVD HEAVY SEQ ID NQ.:570 AASGFTFSNYGVEWVRQAPGRG
VARIARLE LEWVSGIWADGSTHYADTVESR

FTISRONSENTLYLOMNSLRAR
BMAK195-24-GS10- DTAVYYCAREWQHGPVAYWGOG
M10 DVD TLVTVS SGEGEEGEEESEVOLY
QSGARVKERGSSVEVSCKASGEY
TFDDYEIHWVROAPGOGLEWIG
VNDPESGETFYNQKFDGRATLT
ADKSTSTAYMELSSLRSEDTAV
YYCTRYDKWDSFYGMDYWGOGT
TVIVSS

BMAKI195-24Vh SEQ IB NO.:571 EVQLVESGGGLVQPGGESLRLEC
AASGETESNYGVEWVROAPGEG
LEWVSGIWADGSTHYADTVESR
FTISRDNSENTLYLOMNSLRAR
DTAVYYCAREWQHGPVAYWGQG
TLVIVS3

LINKER SEQ IDNG.:572 GGGGESGEEGES

HI0F7-M10Vh SEQ 1D KG.:573 EVQLVOSGAEVEKPGISVEVEC
FASGYTFDDYETHWVRQAPGQG
LEWIGVNDPESGGTEFYNQKEDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDEWDSFYGMDY
WEGQGTTVIVSS

CH, CG1234, 235 SEQ ID NG.:574 ASTRGPSVFPLAPSSKSTEGGT
MUT Z NONA ARLGCLVKDYFPEPVIVSWNSG
ALTSGVHTEPAVLOSSGLYSLS
SVVTVPSSSLETQTY ICNVNHK
PSNTKVDKKVEPKSCDKTHICP
PCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDV SHEDP
EVKENWYVDGVEVENAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
GREYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGF YPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVESC
SVMEEALHNHYTQKSLSLSPGK
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Protein region

Sequence Identifier

12345678901234567890

DVD LIGHT VARIABLE
MAK195-24-GS10-
MIODVD

SEQ I NO.:575

DICMTOSPSSLSASVGEDRVTIIT
CKASQLVSSAVAWYQOKPGKAPR
KLLIYWASTLHTGVESRESGSG
SGIDFTLTISSLOPEDFATYYC
COEYRTPFTFGOGTKLE IKRGG
SGEEESEDIOMTQSPSSLSASY
GDRVTITCSASSGSISYIDWFQ
ORPGRAPKRLIYATFELASGVPE
SRFSGSGSGIDFILTISSLOPE
DFATYYCHQLGSYPDIFGQCTE
LEIER

EMAK165-24V].

SEQ ID NO.:576

DIOMTQSPSSLEASVGEDRVIIT
CEASQLVSSAVAWYQORPGEAP
KLLIYWASTLHIGVPERFSGSG
SGTDFTLTISSLOPEDFATYYC
QOHYRIPFTFGOGTKLETIKR

LINKER

SEQ 1D NO.:577

GCGSGGEESE

HIGET-MIOVL

SEQ ID NO.:578

DIQMTQEPSELSASVGDRVIIT
CSASSGSISYIDWFQOKPGKAP
KRLIYATFELASGVPSRESGSG
SGIDFILTISSLOPEDFATYYC
HOLGSYPDTEGQGTELE IKR

CL

SEQ ID NO.:579

TVAAPSVFIFPPSDEOLESGTA
SVVCLLNNEFYPREARVOWEVDN
ALQSGNSQESVIEQDSKDSTYS
LSSTLTLSKADYEKHRKVYACEY
THRGLSSPVTESEFNRGEC

DVD HEAVY
VARIABLE
hMAK195-21-GS10-A6
DVD

SEQ ID NO.:580

EVQLVESGGGLVOPGGSLRLSC
ARSGFTHFSNYGVITWVROAPGKSG
LEWVSMIWADGSTHYAS SVEGR
FTISRDNSENTLYLOMNSILRAR
DTAVYYCAREWOHGEPVAYWGOG
TLVTVSSGGEGESGEGEESEVQLY
OSGARVEKPGSSVKVECKASGY
TETDYEIHWVRQAPGQGLEWIG
VNDPDSGGTLYNQKFDGRVILT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDEKWYSETEGMDIWGQGT
TVIVSS

bMAKI95-21Vh

SEQ ID NO.:581

EVQLVESGEGLVOPGESLRLEC
AASGFTFSNYGVIWVRQAPGKG
LEWVSMIWADGSTHYAS SVKGR
FIISRDNSENTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGOG
TLVTVSS

LINKER

SEQ ID NO.:582

GGGGEGGEEGES

HIOF7-A6 Vh

SEQ ID NO.:583

EVRLVOSGAEVEEPGSSVEVSC
KASGYTFIDYRIHWVROAPGQOG
LEWIGVNDPDSGGTLYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDKWYSFEGMDI
WOOGTIVIVSES

CHCGL 234,235
MUT Z NONA

SEQ ID NO.:584

ASTKEGPSESVFPLAPSSKSTSGGET
ARLGCLVEDYEPERPVIVSEWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVIVPESSLEGTOTYICNVNHE
PSNTEKVDEEVEPKSCDKTHRICE
PCPAPERAGGPSVFLEPPKPKD
TIMISRIPEVICVVVDVSHEDP
EVEFNWYVDGVEVHNAKTEPRE
EQYNSTYRVVSVLIVLHQDWLN
GEEYKCEVSNEALPAPTIEKTIS
KAKGOPREPQVYTLPPSREEMT
FNQVSLTCLVKGFYRPSDIAVEW
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Sequence Identifier
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ESNGOPENNYRKTITFPVLDSDGS
FFLYSELTVDESRWOQGNVESC
SVMHEALHNHEYTOKESLSLSPGEK

DVD LIGHT VARIABLE
hMAK195-21-G510-A6
DVD

SEQ ID NG.:585

DIQMTIQSPSSLSASVGDRVIIT
CRASQLVSSAVAWYQOKPGKAP
KLLIYWASARHIGVEPSRESGSG
SGIDFTLTISSLOPEDFATYYC
QUHYKTPFTFGQGTKLE IKRGG
SCGEGSGDIOMIOSPISLSASY
GDRVTITCSASQGIRSYIDWEQ
QKPGKSPERLIYATFDLASGVP
SRESGSGSGIDYTLTISSLOPE
DEATYYCROVGNYPGTFGOGTEK
LEIER

EMAKI193-21VE

SEQ ID NO.:586

DIOMTQSPSELEASVGDRVTIT
CRASQLVSSAVAWYQQKPGEAP
KLLIYWASARRTGVPSERFSGEG
SGIDFTLTISSLOPEDFATYYC
QUHYRTPFTFGOGTELEIKR

LINKER

SEQ ID NO.:587

GGSGGEGESEG

HIOF7-A6 VL

SEQ ID NO.:588

DIOMTOSPSSLEASVGEDRVTIT
CSASQGIRSYIDWEQOKPGESE
KRLIYATFDLASGVPSRESGSEG
SGIDYTILTISSLOPEDFATYYC
ROVOGNYPGTFGOGTELEIKR

CL

SEQ ID NO.:589

TVARPSVEIFPPSDEQLESGTA
SVVCLLNNFYPREARKVOWEVDN
ALOSGNSQESVIEQDSKDSTY S
LSSTLTLSKADYEKHKVYACEV
THQGLSSPVIKSFNRGEC

DVD HEAVY
VARIABLE
hMAK195-24-GS10-A6
DVD

SEQ ID NO.:590

EVOLVESGGGLVOPGGSLRLSEC
AASGFTFSNYGVEWVRQAPGEG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSENTLYLOMNSLRAE
DTAVYYCAREWOHGEVAYWGOG
TLVIVSSGEGESGEEESEVOLY
QSGAEVERPGSEVRVECKASGY
TETDYEIHWVRQAPGOGLEWIG
VNDPDSGGTLYNQKFDGRVILT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDEWYSFEGMDIWGQGT
TVEIVSS

hMAK195-24Vh

SEQ ID NO.:5%1

EVOLVESGGGLVOPGGSLRLSC
AASGFTFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVESR
FTISRDNSENTLYLOMNSLRAE
DTAVYYCRREWQHGPVAYWGOG
TLVIVSES

LINKER

SEQ 1 NO.:592

GGGESGGEGEES

HIOF7-AGVh

SEQ ID NO.:593

EVQLVOSGAEVEKPGESSVEVSC
KASGYTEFTDYEITHWVRQAPGOG
LEWIGVNDPDSGGTLYNQKEDG
RVTLTADESTSTAYMELSSLRS
EDTAVYYCTRYDEWYSFEGMDI
WEQGTTVIVSS

CHCGL 234,235
MUT Z NONA

SEQ ID NO.:5%4

ASTEGPSVFPLAPSSKSTSGGT
AALGCLVKDYEFPEPVIVISWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVIVPSSSLETOTY ICNVNHEHEK
PSNTEVDKKVEPKSCDKTHICP
PCPAPEAAGGPSVELFPPKPED
TLMISRTPEVTCVVVDVSHEDP
EVEENWYVDGVEVHNAKTEPRE
EQYNSTYRVVSVLIVLHODWLN
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GEEYKCKVSNKALPAPIEKTILS
KARGQOPREPOQVYTLPPSREEMT
ENQVSLTCLVEGEYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FFLYSKLTIVDESRWOQGNVESC
SVMHBEALENEYTQESLSLSPGE

DVD LIGHT VARIABLE
hMAK195-24-G513-A6
DVD

SEQ 1D NO.:595

DIQMTQSPSSLSASVGDRVIIT
CKASQLVSSAVAWYQOKPGRAP
KLLIYWASTLHTGVPSRESGSG
SGIDFTILTISSLOPEDFATYYC
QOHYRTPFIFGQGCTRKLEIRRGG
SGEEGEEEDIOMTOSPSSLEASY
GDRVTITCSASQGIRSYIDWEQ
QEPGKSPERLIYATFDLASGVR
SRESGSGSGIDYTLTISSLOPE
DEATYYCROVGRNYPETFGQGTK
LEIEKR

hMAK1095-24V1,

SEQ ID NO.:5%6

DIOMTQSPSELSASVGDRVTIT
CEASQLVSSAVAWYCORPGEAP
KLLIYWASTLHTIGVPSRESGSG
SGIDFTLTISSLOPEDFATYYC
QOHYRTPEFTFEOGTKLEIRR

LINKER

SEQ ID NO.:597

GGSGEGGESG

HI0F7-A6 VL.

SEQ ID NO.:598

DIOMTQSPSSLSASVGDRVTIIT
CSASQGIRSYIDWEFQQOKPGKSE
KRLIYATFDLASCVPSRESGSG
SGTDYTLTISSLOPEDFATYYC
ROVGNYPGTFGQGTELEIER

CL

SEG ID NO.:599

TVAARPSVEIFPPSDEQLESGTA
SVVCLLNNFYPREAEVOWEVDN
ALQOSGNSQESVTEQDSKDSTY S
LESTLTLSKADYERHEVYACEV
THOGLSSPVTKSENRGEC

DVD HEAVY
VARIABLE
hMAK195-21-GS10-
Al6 DVD

SEQ ID NO.:6l0

EVQLVESGGGLVOPGGSLRLSC
AASGFTESNYGVIWVROAPGKG
LEWVSMIWADGSTHYASSVEGR
ETTSRDNSENTLYLOMNSLRAR
DIAVYYCAREWQHGPVAYWGEQRG
TLVTIVS3GOGGSGEGESEVOLY
OSGAEVKKPGSSVEVSCKASGY
TESDYETHWVROAPGQGLEWMG
VNDPESGGTEFYNOKEFDGRVILT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKWY SFEGMDTIWGRGT
TVIVSS

BMAK195-21Vh

SEQ ID NG.:601

EVQLVESGGEGLVOPGGSLRLSC
MASGEFTF SHYGVIWVROAPGKG
LEWVSMIWADGSTHYASSVEGR
FILSRDNSENTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGQG
TLVIVES

LINKER

SEQ I NO.:602

GGGGESGGGES

H10F7-A16Vh

SEQ ID NO.:603

EVOLVQSGAEVERPGESVEVSC
KASGYTFSDYETHWVRQAPGQOG
LEWMGVNDPESGGTFYNOKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDEWYSFEGMDI
WGQGTIVIVSES

CHCGI, 234, 235
MUT ZNONA

SEQ ID NG.:604

ASTEGPSVEPLAPSSKSTEGGET
AARLGCLVEDYFPEPVIVSWNSG
ALTSGVHIFPAVLOSSGLYELS
SVVIVPSSSLETOQITYICNVNIEK
PSNTEVDEEVEPKSCDETHTC?
PCPAPEAAGGPSVFLFPPEPED
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TLMISRIPEVICVVVDVSHEDE
EVEFNWYVDGVEVHNARKTKPRE
EQYNSTYRVVSVLIVLHODWLN
GEEYRCRVSNKALPAPILIEKTIS
FARGOPREPOVYTLPPSREEMT
EKNOVSLTCLVKGEFYPSDIAVEW
ESNGOPENNYKTTPRPVLDSDGS
FELYSKLTVDESRWQOGNVESC
SVMHEALHENHYTQOKSLSLSPGE

DVD HEAVY
VARIABLE
MAK195-24-GS10-
Al6 DVD

SEQ ID NO.:605

EVOQLVESGGGLVQPGGSLRLSC
AASGFTESNYGVEWVROAPGEG
LEWVSGIWADGSTHYADTVKSR
FTISRDNSENTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGEOG
TLVTVSSGGEGESEEEESEVOLY
CSGAEVEEPGSSVEVSCKASGY
TESDYETHWVROAPGOGLEWMG
VNDPESGGITFYNQKFDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDEWY SFEGMDIWGOGT
ITVIVSS

hMAK195-24Vh

SEQ ID NO.:606

EVQLVESGGGLVOPGGSLRLSC
ABRSGFTESNYGVEWVROAPGKG
LEWVEGIWADGSTHYADTVESR
FTISRDNSENTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGEOG
TLVTVES

LINEER

SEQ 1D NO.:607

GGGGSGEEES

HI0F7-A16Vh

SEQ ID NO.:608

EVOLVQOSGAEVERPGESSVEVSC
KASGYTEFSDYEIHWVROAPGOG
LEWMGVNDPESGGTFYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDKWYSFEGMDT
WEOQGTTVIVSS

CHCGL, 234,235
MUT
ZNONA

SEQ ID NG.:609

ASTRGPSVFPLAPSSKSTSGET
AALGCLVEDYFPEPVIVEWNSG
ALTSCGVHIFPAVLOSSGLYSLS
SVVIVPSSSLETQTYTICNVNHE
PSNTEVDEEVEPESCDETHICP
PCPAPEAAGGESVELFFPPEFPED
TLMISRTPEVICVVVDVIEEDP
EVEFNWYVDGVEVHNAKTEPRE
EQYNSTYRVVSVLTVLHQDWLN
GEREYKCKV3NKALPAPIEKTIS
KARKGOPREPOQVYTLPPSREEMT
ENQVSLTCLVEGEYPSDIAVEW
ESHNGOPENNYKTTIPPVLISDGS
FELYSELTVDESRWQQGNVE SO
SVMHEEALHNHYTQRSLSLSPGE

DV HEAVY
VARIABLE
hMAKI195-21-(G810-
AIL VD

SEQ ID NQ..618

EVQLVESGGGLVOPGGSLRLSC
AASGFTESNYGVTWVROAPGKG
LEWVSMIWADGSTHYASSVEGR
FTISRDNSENTLYLOMNSLRAE
DTAVYYCAREWOQHGPVAYWGOG
TLVIVISGGEESGGEEESEVQLY
QSGAEVEEPGSSVEVSCKASGY
IFTDYEIHWVRQAPGQGLEWIG
VNDPESGGTEYNQEEDGRVILS
ADESTSTAYMELSSLRSEDTAV
YYCTRYDEKYWSFEGMDYWGOGT
IVIVSS

hMAK195-21Vh

SEQ ID NO.:611

EVOLVESGGGLVOPGGSLRLSC
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AASGFTESNYGVIWVROAPGRG
LEWVSMIWADGSTHYASSVEGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWCQHGPVAYWGOG
TLVIVSS

LINKER

SEQ ID NO.:612

GGGGSGGGGES

HIOF7-A11Vh

SEQ ID NO.:613

EVQLVOSGARVERPGSSVEVSC
FASGYTFTDYREIRWVRQAPGQG
LEWIGVNDPESGGTFYNQRFDG
RVILSADESTSTAYMELSSLRS
EDTAVYYCTRYDEYWSFEGMDY
WEQGTTVIVSS

CHCGI234, 235
MUT Z NONA

SEQ 1D NOG.6l4

ASTHGPSVFPLAPSSKESTSGGET
AALGCLVKEDYFPEPVIVSWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVIVPSSSLGTQTYICNVNEK
PESNTKVDEKVEPKSCDKTHICP
PCPAPEAAGGPSVFLFPPEPED
TLMISRTPEVICVVVDVSHEDP
EVEFNWYVDGVEVHNAKTEPRE
EQYNSTYRVVSVLTVLHGDWLN
GEEYRCEVSNEALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
KNOQVSLTCLVEGFYPSDIAVEW
ESNGOPENNYKTTPPVLDSDGS
FFLYSELTVDESRWOQGNVESC
SVMHEALHNHYTOQRSLSLSPGK

DVD HEAVY
VARIABLE
hMAK195-24-G510-
AL BVD

SEQ ID NO.:615

EVQLVESGGGLVQPGGSLRLSC
AASGFTFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVESR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGOG
TLVTIVSSGEGESGEGEESEVOLY
OSGAEVKKPGSSVEVSCKASGY

FTDYEIHWVROAPGQGLEWIG
VNDPESGGTFYNQKFDGRVILS
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKYWSFEGMDYWGQGT
TVEVSS

EMAK

-
e
LA
P2
ot

o

"
jat

s}
ga
L)
ol
el
2

HOL616

EVQLVESGGELVOPGGSLRLSC
AASGEFTFSNYGVEWVROAPGEG
LEWVSGIWADGSTHYADTVESR
FTISRDNSENTLYLOMNSLRAE
DITAVYYCAREWOQHGPVAYWGOG
TLVIVSS

LINKER

SEQ I NO.:617

GGGGSGEGRGES

HI0F7-AllVh

SEQ ID NO.:618

EVOLVOSGAEVEKPGSSVEVSC
KASGYTFIDYEILHWVROAPGOG
LEWIGVNDPESGGTFYNQKFDG
RVILSADESTSTAYMELSSLRS
EDTAVYYCTRYDKYWSFEGMDY
WEQETTVIVSE

CHCGI 234,235
MUT ZNONA

SEQ ID NO.:619

ASTRGPSVFPLAPSSKSTSEGET
AALGCLVEDYFPEPVIVSWNSG
ALTSGVHIFPAVLOSSGLYSLS
SVVIVPSSSLETQTY ICNVNHE
PONTEVDERKVEPKSCDETHTCP
PCPAPEAAGGPSVELEPPEPED
TLMISRTPEVICVVVDVSHEDR
EVEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLIVLHGDWLN
GEEYRCKVSNEKALPAPIEKTIS
KAKGOPREPQVYTLFPPSREEMT
ENOQVSLTICLVEGEYPSDIAVEW
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ESNGOPENNYKTTPPVLIDSDGS
FEFLYSKLTIVDESRWOQGNVFESC
SVMHEALHNHYTQKSLSLSPGK

DVD HEAVY
VARIABLE
BMAKI195-21-G510-B13
DVD

SEQ ID NO.:620

EVQLVESGGGLVOPGGSLRLSC
BRSGFTFSNYGVTWVRQAPGKG
LEWVSMIWADGS THYAS SVEGR
FTISRDNSKNTLYLOMNSLRAE
DIAVYYCAREWQHGPVAYWGOG
TLVIVSSGGGGSGEEESEVOLY
QSGREVKKPGSSVEVSCKASGY
TFSDYEIHWVRQAPGOGLEWMG
VNDPESGGTFYNQKFDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKYWSFEGMDYWGOGT
TVTVES

hMAK195-21Vh

SEQ ID NO.:621

EVQLVESGGGLVOPGGSLRLEC
AASGFTEFSNYGVIWVROAPGEG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSENTLYLOMNSLRAE
DTAVYYCAREWQHCPVAYWGEOG
TLVIVSS

LINKER

SEQ ID NO.:622

GGEGSGEGEGEES

H10F7-B13Vh

SEQ ID NO.:623

EVOLVQOSGAEVEKPGSSVEVSC
KASGYTFSDYELRWVROAPGOG
LEWMGVNDPESGGTFYNQEEDG
RVILTADESTSTAYMELSSLRES
EDTAVYYCTRYDEYWSFEGMDY
WEOGTIVIVES

CH (CG1,234, 235
MUT ZNONA

SEQ ID NO.:624

ASTKGPSVFPLAPSSKSTSGET
AALGCLVEDYEPEPVIVISWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVIVPSSSLGTOQTY TCHVNHK
PSNTEVDERVEPKSCDKTHICE
PCPAPEAAGGPSVFLEPPKPKD
LMISRTPEVICVVVDVSHEDP
EVEFNWYVDGVEVHENAKTEPRE
EQYNSTYRVVSVLTVLHQDWLHN
GREYKCKVSNEKALPAPIEKTIS
KARKCGOPREPOVYTLPPSREEMT
ENOQVSLICLVRGEYPSDIAVEW
ESNGOPENNYETTPPVLDEDGS
FFLYSKLTVDRESRWOQQGRVESC
SVMHEALHNHYTOKSLSLSPGK

DVD HEAVY
VARIABLE
hMAKI195-24-GS10-B13
DVD

SEQ ID NO.:625

EVQLVESGGGLVOPGGSLRLSEC
RASGFTF SWYGVEWVROAPGKG
LEWVSGIWADGSTHYADTVEKSR
FTISRDNSENTLYLOMNILRAE
DTAVYYCAREWQHGPVAYWGORG
TLVTVSSGEGESGEEESEVQLY
QSGAEVEEPGSSVEVICEASGY
TESDYEITHWVROAPGOGLEWMG
VNDPESGGTFYNQRFDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTIRYDEYWSFEGMDYWGEOGT
TVIVES

hMAK195-24Vh

SEQ ID NO.:626

EVQLVESGGGLVOPGGSLRLEC
AASGFTFSNYGVEWVROAPGRG
LEWVSGIWADGSTHYADTVRSR
FTISRDNSENTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGOG
TLVIVSS

LINKER

SEQ ID NO.:627

GGGGSGGGGES

HI10F7-B13 Vh

SEQ ID NO.:628

EVQLVQSGAEVEKPGSSVKVSC
KASGYTFSDYEIHWVROAPGOG
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LEWMGVNDPESGGTF YNQKFDG
RVTLTADESTSTAYMELSSLRS
EDTAVYYCTRYDKYWSFEGMDY
WGOGTTVIVES

CH CG1, 234,235
MUT
ZNONA

SEQ ID NOG62Y

ASTRGPSVFPLAPSSKSTSGGET
ARLGCLVEDYFPEPVTVSWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVIVPSSSLGTOTYICNVNEK
PSHTKVDEKVEPKSCDKTHICE

CPAPEAAGGPSVEFLFPPEPED
TIMISRIPEVICVVVDVSHEDP
EVRFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVIVLIVLHODWLN
GEEYKCEKVSNEALPAPTERTIS
KAKGOPREPOVYTLPPSREEMT
ENQVSLTCLVREGEYPSDIAVEW
ESNGOPENNYKTIPPVLDSDGS
FFLYSKLTVDESRWOQGNVESC
SVMHEALHNHYTQESLSLSPGK

DVD HEAVY
VARIABLE
hMAK195-21-GS10-B20
DVD

SEQ ID NQO.:630

EVQLVESGGGLVOPGGSLRLSC
AASGFTFSNYGVIWVROAPGEKG
LEWVSMIWADGETHYASSVEGR
FTISRDMSENTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGOG
TLVIVSESGGEGEGSGEEESEVOLY
QSGAEVEKPGSSVEVSCHEASGY
TEFTDYEIHWVRQAPGOGLEWMG
VNDPESGGTEFYNQKFDGRVILT
ADESTSTAYMELSSLRSEDTAV
YYCTRYDKWY SFEGMDIWGOGT
TVIVES

hMAK195-21Vh

SEQ ID NO.:631

EVQLVESGGGLVOPGGSLRLSC
AASGFTFSNYGVIWVROAPGKG
LEWVSMIWADGSTHYASSVEGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWOHGPVAYWGQG
TLVIVES

LINKER

SEQ 1D NO.:632

GGGGESGEGEES

HI10F7-B20Vh

SEQ 113 N(.:633

EVQLVQSGARVERPGSSVEVSC
EASCYTFTIDYEIHWVRQAPGOG
LEWMGVNDPESGGTEFYNQKEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDKWYSFEGMRT
WEOGTTVIVES

CHCG1234,235
MUT Z NONA

SEQ ID NO.:634

ASTKGPSVFPLAPSSKSTSGGT
ARLGCLVEKDYFPEPVIVIWNSG
ALTSGVHTEPAVLOSSGLYSLS
SVVIVEPSSSLGTQTYICNVNEER
PSNTKVDKEVEPKSCDRETHTCP
PCPAPEAAGGPSVELEPPEPED
TLMISRIPEVICVVVDVSHEDP
EVEFNWYVDGVEVHNAKTEPRE
EQYNSTYRVVSVLIVLHQODWLN
GKEYKCKVSNKALPAPIEKTIS
KAKGOPREPCOVYTLPPSREEMT
ENQVSLTCLVKGFYPSDIAVEW
ESNGOPENNYRTTPPVLDSDGS
FFLYSKELTVDESRWQQGNVESC
SVMHEALHNHYTORKSLSLSPGE
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DVD HEAVY
VARIABLE
hMAK195-24-GS10-B20
DVD

SEQ ID NO.:635

EVOLVESGGGLVOPGGSLRLEC
ALRSGFTFSNYGVEWVROAPGRG
LEWVSGIWADGSTHYADTVESR
FTLSRDNSENTLYLOMNSLRAER
DTAVYYCAREWQHGPVAYWGOG
TLVIVSSGEEGSCEGGESEVQLY
QSGAEVEKPGSSVEVSCEASGY
TETDYEIHRVROAPGQGLEWMG
VNDPESGGTIFYNQEFDGRVILT
ADESTSTAYMELSSLRSEDTAYV
YYCTRYDEWY SFEGMDIWGOGT
TVIVSS

bMAK195-24Vh

SEQ ID NO.:636

EVOLVESGGGLVOPGGSLRLSC
ADLSGFIFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVESR
FIISRDNSENTLYLOMNSL.RAL
DTAVYYCAREWQHGPVAYWGOG
TLVIVSS

LINKER

SEQ 1D NO.:637

GGGESGEGEES

HI10F7-B20Vh

SEQ ID NO.:638

EVQLVQSGAEVEKPGSSVRVSC
KASGYTFTDYEIHWVRQAPGQOG
LEWMGVNDPESGGTEYNQOREFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYDEWYSFEGMDT
WEOGTTVIVSS

CHOCGY 234, 235
MUT ZNONA

SEQ 1D NO.:639

ASTKGPSVFPLAPSSKSTSGET
ARLGCLVKEDYFPEPVTVSWINSG
ALTSGVHTFPAVLQSSGLYSLE
SVVIVPSSSLEGTQTYICNVNHEK
PSNTEVDERVEPKSCDRTHICY
PCPAPEAARGGPSVELEFPPRPKD
TLMISRIPEVICVVVDVSHEDP
EVKFNWYVDGVEVHENAKTEPRE
EQYNSTYRVVSVLTVLHQDWLN
GKEYKCEVSNKALPAPIEKTIS
KAKGOPREPOVYTLPPSREEMT
KNOVSLTCLVEGFYPSDIAVEW
ESNGOPENNYRITPPVLDSDGS
FFLYSEKELTVDEKSRWQQGNVESC
SVMHEALHNHYTOESLSLSPGK

PV HEAVY
VARIABLE
HI10F7-M10-GS10-
HMAK195-21 DVD

SEQ ID NO.:644

EVOLVOSGAEVERPGISVRVIC
KASGYTEDDYETHWVROAPGOG
LEWIGVNDPESGGTFYNQKEDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDEWDSEYGMDY
WEQGTIVIVESGGGEGSGEEGGESE
VOLVESGGGLVOPGGSLRLSCA
ASGFTEFSRYGVTWVROAPGEGL
EWVSMIWADGSTHYASSVEGRE
TISRDNSENTLYLOMNSLRARED
TAVYYCAREWQHGPVAYWGOGT
LVIVSES

HIOF-M10Vh

SEQ ID NO.:641

EVOLVQSGAEVEEPGEEVEVEC
KASGYTFDDYEIHWVROAPGOG
LEWIGVNDPESGGTEFYNQREFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDKWDSEYGMDY
WGOGTTVIVSS

LINEER

SEQ ID NO.:642

GGGGESGEGEES

HMAKI195-21 Vh

SEQ ID NO.:643

EVQLVESGGGLVOPGGSLRLSC
AASGETESHNYGVIWVRQAPGEG
LEWVSMIWADGSTHYAS SVEGR
FTISRDNSKENTLYLOMMNSLRAE
DTAVYYCAREWQHGPVAYWGOG




WO 2013/063110

PCT/USZ012/061686

Prolein region

Sequence Identifier

123456789012345678%0

TLVIVSS

CHCGL, 234,235
MUT Z NONA

SEQ ID NO.:644

ASTEGPSVFPLAPSSESTIGET
AALGCLVEDYFPEPVIVEWNSG
ALTSGVHIFPAVLOSSGLYSLS
SVVIVPSSSLGTOTYICNVNHE
PSNTKVDERVEPKSCDKETHICP
PCPAPEAAGGPSVELEPPERPED
TLMISRIPEVICVVVDVEHEEDP
EVEFNWYVDGVEVHENAKTEPRE
EQYNSTYRVVSEVLTVLHODWLN
GEREYKCEVINKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGEFYPSDIAVEW
ESNGOPENNYKTTIPPVLDSDGS
FELYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQRSLSLSPGK

DVD LIGHT VARIABLE
h10F7-M10-GGS10-
hMAK195-21 DVD

SEQ ID NO.:645

DIQMTOSPSSLSASVGDRVTIT
CSASSGSISYIDWFQOKPGKAP
KRLIYATFELASGVPSRESGSEG
SGTDFILTISSLQPEDFATYYC
HQLGSYPDTEFGQGTELEIKRGG
SGGGGSGDIOMIQSPSSLEASY
GDRVTITCRASQLVSSAVAWYD
QRPGEAPKLLIYWASARHTIGVP
SRESGIGSGTDEFTLTISSLOPE
DEATYYCQOHYKIPFTFGQGTIK
LEIER

HIOF7-MIOVL

SEQ ID NO.:646

DIOMTOSPSSLSASVEDRVTIT
CEASSGRISYIDWFQOKEPGEAP
KRLIYATFELASGVPSRFSGSG
SGTDFTLTISSLOPEDFATYYC
HOLGSYPDTFGOQGTELEIKR

LINKER

SEQ ID NO.:647

GGEGGGGESG

HMAKI95-21VL

SEQ D NO.:648

DIQMTOSPSSLSASVGDRVTIT
CRASQLVSSAVAWYQOQKPGEAP
KLLIYWASARHTGVPSRESGSG
SGIDFTLTISSLOPEDFATYYC
QOHYKTPFTFGOGTKLEIKR

CL

SEQ ID NO.:649

TVAAPSVIFIFPPSDEQLESGTA
SVVCLLNNFYRPREAKVQWEVDN
ALOSGNSQESVTREQDSKDSTYS
LSSTLTLSKADYEKHEVYACEV

THOGLSSPVTKSFNRGEC

DVD HEAVY
VARIABLE
HIOF7-M10-GS10-
HMAK195-24 DVD

SEQ ID NG.:65¢

EVOLVQSGARVERPGSSVEVEC
KASGYTEFDDYETHWVROAPGOG
LEWIGVNDPESGGTFYNQRE DG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDEWDSFYGMDY
WEOGTIVIVISGGGGSGEEESE
VOLVESGGGLVQPGGSLRLECA
ASGFTFSNYGVEWVROAPGEGL
EWVSGIWADGSTHYADTVESRE
TISRDNSENTLYLOMNSLRAED
TAVYYCAREWQHGPVAYWGQGT
LVIVSS

HI1OF7-M10Vh

SEQ ID NO.:651

EVQLVQSGAEVERPGSSVEVSC
KASGYTEDDYEIHWVRQAPGOG
LEWIGVNDPESGGTFYNQKEDG
RATLTADESTSTAYMELSSLRS
EDTAVYYCTRYDEWDSEFYGMDY
WGEOGTIVIVSS

LINKER

SEQ ID NO.:652

GGEGESEGEEES

HMAK195-24 Vh

SEQ 1D NO.:653

EVQLVESGGEGLVOPGGSLRLSC
ARSGFTESNYGVEWVROAPGRG
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LEWVSGIWADGSTHYADTVESR
FTISRDNSKENTLYLOMNSLRAK
DIAVYYCAREWOHGPVAYWGOG
TLVIVS3S

CHCGL. 234,235
MUT
ZNONA

SEQ ID NG.:654

ASTHKGPSVEPLAPSSKSTSGGT
AALGCLVEDYFPEPVIVSWHNEG
ALTSGVHTFPAVLOSSGLYSLS
SVVIVPSSSLGTQTY ICNVNHK
PSNTEVDEEVEPKSCDKTHICE
PCPAPEAAGGPSVEFLFPPKPED
TLMISRIPEVICVVVDVSHEDP
EVEENWYVDGVEVENAKTERPRE
EQYNSTYRVVSVLITVLHODWLN
GEEYKCEVSNEKALPAPIEKTIS
FAKGOPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
ESHGOPENNYEITPPVLDEDGS
FELYSKLTVDESRWOQGNVESC
SVMHEALHNHYTOKSLSLSPGK

DVD LIGHT VARIABLE
hIOF7-M10-GS10-
hMAKI95-24 DVD

SEQ ID NO.:655

DIOMTOSPSGLAASVEDRYTLT
C3ASSGSISYIDWFQORPGKAR
KRLIYATFELASGVPSRFSGSHG
SGIDFTLTISSLOPEDFATYYC
HOLGSYPDTFGQGTKLE IKRGG
S5GGGGESGEDIOMTOSPSSLSASY
GDRVTITCKASQLVSSAVAWYQ
OKPGEAPKLLIYWASTLHTGVE
SRFSGSGSETDFTLIISSLOPE
DFATYYCQQHYRTPFTFGOGTK
LEIRE

HI10F7-MI0VL

SEQ ID NG.:656

DIOMTQSPESLEASVGRRVTIIT
CSASSGSISYIDWEQORPGEAR
KRLIYATFELASGVPSREFSGSGE
SGTDFTLTISSLOPEDFATYYC
HOLGSYPDTFGOGTELETKR

LINKER

SEQ ID RO.:657

GESGGGESG

HMAK195-24VL

SEQ ID NO.:658

DIOMTOSPSSLSASVGDRVTIT
CEASQLVSSAVAWYQOREPGKAP
KLLIYWASTLHTGVPSRFSGSG
SGTDFTLTISSLOPEDFATYYC
QOHYRTPETFTGOGTELEIER

CL

SEQ ID NO.:659

TVAAPSVEFIFPPSDEQLESGTA
SVVCLLNNEFYPREAKVOWEVDHN
ALQOSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHRVYACEV
THOGLSSPVTESENRGEC

DVD HEAVY
VARIABLE
HMAK199-1-GS10-
HIOF7-M11 BVD

SEQ ID NO.:660

EVOLVQSGAEVEEPGASVEVIC
EASGYTEFANYGI IWVRQAPGQG
LEWMGWINTYTGRPTYAQKFQG
RVIMTTDTSTSTAYMELSSLRS
EDTAVYYCARKLFITMDVIDHNA
MDYWGOGTTIVIVSSGEEEIGESE
GSEVQLVOSGAEVEEPGSIVREY
SCEASGYTFTDYEIHWVROAPG
QGLEWMGVNDPESGGTEYNQEF
DGRVTLTADESTSTAYMELSSL
RSEDTAVYYCTRYSEWDSFDGM
DYWEQGETTVIVSS

HMAK199-]1 Vh

SEQ D NO.:661

EVOLVQSGAEVKEPGASVEVSC
KASGYTFANYGIIWVRQAPGOG
LEWMCWINTYTGEPTYAQKFOG
RVIMITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGOGTTVIVSES
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LINKER SEQ ID NO.:662 GGGGEGGEEGS
HI0F7-M11 Vh SEQ ID NO.:1663 EVQLVQSGAEVEKPGS SVEVEC

KASGYTFTDYEIHWVROAPGOG
LEWMGVNDPESGGTEFYNOKEDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGEMDY
WEOGTTIVIVSS

CHCGI234,235
MUT Z NONA

SEQ ID NO.:664

ASTHGPSVFPLAPSSESTSGGET
AALGCLVEDYFPEPVIVIWNSG
ALTSGVHTFPAVLOISSGLYSLS
SVVIVPSSSLGTOTY ICNVNHE
PSNTEVDKKVEPKSCDKTHTCP
PCPAPEAAGGPSVELEFPPEPKD
TLMISRTIPEVICVVVDVSHEDP
EVEEFNWYVDGVEVHNAKTEFRE
EQYNSTYRVVSVLIVLHQDWLN
GEEYKCEVSNKALPAPIEKTIS
KAKGOPREPOVYTLPPSREEMT
KNOVSLTCLVKGEFYPSDIAVEW
ESNGOPENNYRTIPPVLDSDGS
FFLYSKLIVDESRWOQOGNVESC
SVMHEALHNHYTQOKSLSLSPGE

DVD LIGHT VARIABLE
HMAK199-1-GS10-
HI0F7-MIIDVD

SEQ 13 NO.:665

DICMTIQSPSSLEASVGEDRVTIIT
CRASQDISQYLNWYQOKPGKAP
KLLIYYTSRLOSGVPSRESGSG
SGIDFTILTISSLOPEDFATYEC
QOGNTWPPTFGQGTKLEIKRGG
SGGEEGESGRIOMTOSPSSLEASY
GDRVIITCRASSGIISYIDWEFQ
ORPGRAPRRLIYATEDLASGVPR
SRESGSGSGIDYTLTISSLOPE
DFATYYCROVGSYPETFGOGTE
LEIEKR

HMAK1I9%-1 VL

SEQ ID NO.:666

DIOMTOSPSSLSASVGDRVIIT
CRASQDISOYLNWYQOKPGKAR
KLLIYYTSRLOSGVPSRESGSG
SGIDEFTLTISSLOPEDFATYEC
QOCNTHWPPTFGQGTRLEIKR

LINKER

SEQ ID NO.:667

clepieieeleiiel

HIGF7-MilvVL

SEQ 1D NO.:668

DIGMTQSPSSLSASVGDRVIIT
CRASSGIISYIDWEQOKPGEAR
KRLIYATFDLASGVPSRESGSG
SGTDYTLTISSLOPEDFATYYC
ROVGSYPETFGQGTKRLEIKR

CL

SEQ ID NO.:669

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREARKVOWEVDY
ALOSGNSQESVTEQDSKDSTYS
LSSTLTLEKADYEKHKVYACEV
THQGLSSPVIKSEFNRGEC

DVD HEAVY
VARIABLE
HMAKI199-1-GS10-
HI0F7-M10 DVD

SEQ 1D NG.:67¢

EVOLVQSGAEVEEPGASVEVEC
KASGYTFANYGI IWVRQAPGQG
LEWMGWINTYTGREPTYAQKFQG
RVIMTIDISTSTAYMELSSLRS
EDTAVYYCARKLEFTTMDVTDNA
MDYWGQGTTVIVSSGEGGSEEGE
GESEVQLVOSGAEVERPGSSVEY
SCERASGYTFRDYETHWVROAPG
OCGLEWIGVNDPESGGTEYNQRE
DGRATLTADKSTSTAYMELSSL
RSEDTAVYYCTRYDEWDSFYGM
DYWGEQGTTIVIVES

HMAK199-1Vh

SEQ ID NO.:671

EVQLVOSGAEVEKPGASVEVSC
KASGYTFANYGIIWVRQAPGOG
LEWMGWINTYTGEPTYAQKFOG
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RVIMITDISTSTAYMELSSLRS
EDTAVYYCARKLEFTTMDVTDNA

MDYWGEQGTIVIVSS
LINKER SEQ ID NO.:672 GEGEEGGEEES
H10F7-M10 Vh SEQ ID NO.:673 EVOLVOSGAEVEEPGSSVEVSC

KASGYTFDDYEIHWVROAPGDG
LEWIGVNDPESGGTFYNQEFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDEWDSEYGMDY
WEOGTIVIVSES

CHCGI2324,235
MUT ZNONA

SEQ ID NO.:674

ASTEKGPSVFPLAPSSKSTSGGT
AALGCLVEDYFPEPVIVSWNSG
ALTSGVHTFERVLQSSGLYSLS
SVVTVPSSSLETOTYICNVNHK
PSNTEVDERVEPKSCDETHICP
PCPAPEAAGGPSVFLEPPEPED
TLMISRTIPEVICVVVDVSEEDP
EVEKFNWYVDGVEVHNAETEPRE
EQYNSTYRVVEVLTVLHODWLN
GREYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPESREEMT
KROVSLTCLVEGEFYPSDIAVEW
ESNGOPENNYKITPPVLDSDGS
FFLYSKLTVDESRWQQGNVESC
SVMHEALHNHYTORSLSLSPGK

DVD LIGHT VARIABLE
HMAKI99-1-(3810-
HI10F7-M10DVD

SEQ ID NO.:675

DIOMTQSPSSLIASVGDRVTIT
CRASQODISQYLNWYQOEPGEAP
KLLIYYTSRLOSGVESRFSGSG
SGTDFTLTISSLOPEDFATYEC
QQGNIWPPTFGQGTELE IKRGG
SGGEGESGEDIOMTOSPSSLEASRY
GDRVTITCSASSGSISYIDWEQ
OEPGHAPERLIYATFELASGVE
SRFSGEGSGIDETLIISSLOPE
DFATYYCHQLGSYPDTFGQGTE
LETEKR

HMAK199-1 VL

SEQ ID NQO.:676

DIQMTOEPSSLSASVGDRVTIT
CRASODISQYLNWYQORPGEAP
KLLIYYTSRLOSGVPSRESGSG
SGTDFTLTISSLOPEDYATIFC
QQGNTWPPTFGOGTELEIKR

LINKER

SEQ 1D NO.:677

GGSGEEGESG

HIOF7-MI1OVL

SEQ ID NO.:678

DIOMTOSPSSLSASVGEDRVTIT
CSAS5GSISYIDWFQQEPGEAP
KRLIYATFELASGVPSRFSGEG
SGTDFILTISSLOPEDFATYYC
HOLGSYPDTFGOGTELETIER

CL

SEQ 1D NO.:679

TVAAPSVFIFPPSDEQLKSGTA
SYVCLLNNEYPREAEKVOWKVDN
ALOSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYRKHEVYACEV
THOGLSSPVTRSFHRGEC

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

SEQ ID NO.:680

BEVOLVOSGAEVEKPGASVEVSC
KASGYTEFNNYGIIWVRQAPGQOG
LEWMGWINTYSGKPTYAQKFQG
RVIMITDTSTSTAYMELSSLRS
EDTAVYFCARKLFTTMDVTDNA
MEDYWGOGTTVIVESGEGESEGEE
GEEVQLVQSGAEVEKPGSSVEY
SCEASGYTFIDYEIHWVRQAPG
CGLEWMGVNDPESGGTFYNQKE
DGRVILTADESTSTAYMELSSL
RSEDTAVYYCTRYSKWDSEFDGM
DYWGOGTTVIVSS
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HMAKI199-10Vh

SEQ 1D NO.:681

EVOLVOSGAEVEKPGASVEVEC
KASGYTFNNYGI IWVROAPGOG
LEWMGWINTYSGEPTYAQKFQG
RVIMTTDISTSTAYMELSSLRS
EDTAVYFCARELFTTMDVIDNA
MDYWGEOQGTTVIVES

LINKER

SEQ ID NO.:682

GGGGSGGEGS

HI10F7-M11 Vh

SEQ ID NO.:683

EVQLVQSGAEVEKPGSSVEVSC
FASGYTFTDYELHWVROAPGOG
LEWMGVNDPESGGTEFYNQEFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WEOQGTIVIVSS

CHCGI, 234,235
MUT Z. NONA

SEQ I NO.:684

ASTEGPSVFPLAPSSKSTSGGET
ARLGCLVEDYFPEPVIVSWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVIVPSSSLGTQTYICHNVNER
PSNTREVDERVEPESCDETHTCP
PCPAPEAAGGPSVFLEPPEPED
TLMISRTPEVICVVVDVSHEDP
EVEFNWYVDGVEVHNAKTEPRE
EQYNSTYRVVSVLTVLHODWLN
CREYRCEVSNKALPAPLEKTIS
KAKGOPREPOVYTLPPSREEMT
KNOQVSLTCLVKGFYPSDIAVEW
ESNGOPENNYKTTPPVLDSDGS
FELYSKLIVDESRWIOGNVESC
SVMHEALHNHYTOQKSLSLSPGK

DVD LIGHT VARIABLE
HMAK199-10-GS10-
HI1GF7-M11DVD

SEQ ID NO.:685

DIOMTOSPSSLSASVGDRVTIIT
CRASODISNFLNWYQOKPGEAP
KLLIYYTSRLOSGVPSRESGSG
SGTDYTLTISSLOPEDFATIYEC
QQGNTQPPTFGQGTKLEIXRGE

SGGEESEDIOMTOSPSSLSASY

GDRVTITCRASSGIISYIDWED
QEPGKAPERLIYATFDLASGVP
SRESGSGSGTDYTLTISSLOPE
DFATYYCROVGESYPETFGOGTE
LEIKR

HMAK199-10 VL

SEQ I NO.:686

DICMTOQSPSSLSASVGDRVTIT
CRASQODISNFLNWYQOKPGKAP
KLLIYYTSRLOSGVPSRESGEG
SGTDYTLTISSLOPEDEFATYRC
COGNTOPPTEFGQGTELETIER

LINKER

SEQ ID NO.:687

GG3GGGGSEGE

HI10F7-M11VL

SEQ ID NO.:688

DIOMTOSPSSLOASVGDRYT T
CRASSGI I SYIDWFQOKEPGKAP
KRLIYATFDLASGVPSRFSGSE
SGTDYTLTISSLOPEDFATYYC
ROVGSYPETFGQGTKLEIKR

CL

SEQ ID NO.:689

TVAAPSVFIFPPSDEQLESGTA
SVVCLLNNEYPREARKVOWKVDN
ALQSGNSQESVTREQDSKDRSTYS
LSSTLTLSKADYEKHEVYACEV
THQGLSSPVIERSFNRGEC
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DVD HEAVY
VARIABLE
HMAK199-10-GS 10-
HIOQF7-M10 DVD

SEQ ID NO.:6%0

EVQLVQSGAEVKKPGASVREVSEC
KASGYTFNNYGIIWVROAPGOG
LEWMGWINTYSGEPTYAQKFQG
RVIMITDTSTSTAYMELSSLRS
EDTAVYFCARKLFTTMDVTDNA
MDYWCOGTIVIVIS5GGGGSGGEE
GSEVQLVQSGAEVEREPGSSVKY
SCEASGYTFDDYEIHWVRQAPG
QELEWIGVNDPESGGTEYNQRY
DECRATLTADKSTSTAYMELSSL
RSEDTAVYYCTRYDKWDSFY(GM
DYWGOGTTVIVSS

HMAK199-10Vh

SEQ ID NO.691

EVQLVOSGAEVEKPGASVEVSC
KASCYTFNNYGLIWVROQAPGQG
LEWMGWINTYSGEKPTYAQKFQG
RVIMITDTSTSTAYMELSSLRS
EDTAVYFCARKLEFTTMDVTIDNA
MDYWGEQGTTIVIVSS

LINKER

SEQ ID NO.:692

GGGEBGEGEGES

H10F7-M10 Vh

SEQ ID NO.:693

EVOLVQSGAEVKEPGS SVEVSC
KASGYTFDDYE IHWVRQAPGOG
LEWIGVNDPESGGIFYNQRFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDEKWDSEYGMDY
WGOGTTVIVSS

CHCG1,234,235
MUT

ZNONA

SEQ ID NO.:6%4

ASTRGPSVEPLAPSSKSTSGGT
BALGCLVEDYFPEPVIVIWNSG
ALTSGVHIFPAVLOSSGLYSLS
SVVIVPSSELGTOTY ICNVINEK
PSNTRVDEEVEPESCDETHTICP
PCPAPEAAGGPSVFLEPPEPED
TIMISRTPEVICVVVDVISHEDP
EVEFNWYVDGVEVHNAKTEPRE
EQYNSTYRVVSVLITVLHODWLN
GEEYRECEVSNEKALPAPIERTIS
KAKGQPREPOVYTLPPSREEMT
ENQVSLTCLVEGSFYPSDIAVEW
ESNGQPENNYRTTPPVLDSDGS
FELYSKLTVDESRWQOGNVESC
SVMHEALHNHYTORSLSLSPGK

DVD LIGHT VARIABLE
HMAK199-10-G810-
HIOF7-M10DVD

SEQ ID NO.:695

DIOQMTQSPSSLSASVGDRVTIT
CRASQDISNFLNWYQORPGKAP
KLLIYYTSRLOSGVPSRESGSG
SGIDYTLTISSLOPEDFATYEC
CQGNTQPPTFGOGTRLEIKRGS
SCGEGSGDIOMTIQSPESSLEASY
GDRVITITCSASGSGSISYIDWED
OEPGKAPKRLIYATFELASGVP
SRFSGSGSGTDFTLTISSLOPE
DEATYYCHOLGSYPDTEFGQGTK
LEIER

HMAK199-10 VL

SEQ ID NG.:696

DIQMTQSPSSLSASVGDRVTIIT
CRASQDISNEFLNWYQQRPGKAP
KLLIYYTSRLOSGVPSRESGSG
SGTDYTLTISSLOPEDFATYFC
QOGNTOPPTFGQGTRLEIER

LINKER

SEQ ID KO.:097

GGESGEGGESG

HIOF7-M10VL

SEQ ID NO.:098

DIOMTQSPSSLSASVGDRVIIT
CSASSGSISYIDWFQOKPGHAP
KRLIYATFELASGVPSRESGSG
SGTDFTILTISSLOPEDFATYYC
HOQLGSYPDTFGQGTELEIER

CL

SEQ ID NO.:699

TVAAPSVEIFPPSDEQLESGTA
SVVCLLNNEYPREAKVOWEVDN
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ALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHEVYACEV
THOGLSSPVIKESFNRGEC

DVD HEAVY
VARIABLE
HMAK199-6-G810-
HI10F7-M11 DVD

SEQ ID NO.:780

EVOLVOSGARVEEPGASVEVSC
KASGY TFNNYGINWVRQAPGOG
LEWMGWINIYTGKPTYAQRFOG
RVIMITTIDISTSTAYMELSSLRE
EDTAVYFCARKFRNTVAVIDYA
MODYWGEOGTTIVIVSSGEEGESGEE
GSEVQLVQSGAEVERPGESVEV
SCEASGYTETDYEIHWVROAPG
QGLEWMGVNDPESGGTFYNQKE
DGRVILIADESTSTAYMELSSL
RSEDTAVYYCTRYSKWDSFDGM
DYWGEOGTTIVIVSS

HMAK199-6Vh

SEQ ID NG.:781

EVOLVQSGAEVEEPGASVEVSC
FASGYTENNYGINWVROAPGQG
LEWMGRWINTYIGEPTYAQKFQG
RVIMITDTSTSTAYMELSSLRS
EDTAVYFCARKFRNTVAVTDYA

MDYWGQGTTIVIVES
LINKER SEQ IB NO.:702 GEGGSGEEES
H10F7-M11 Vh SEQ ID NO.TH EVQLVQSGAEVEEPGSSVRVSEC

KASGYTFIDYEIHWVRQAPGQG
LEWMGVNDPESGGTEYNQKF DG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGQGTTVIVSS

CHCGL, 234,235
MUT
Z NONA

SEQ ID NO.:764

ASTKGPSVEPLAPSSKETSGET
AALGCLVEDYFPEPVIVSWNSG
ALTSGVATFPAVLOSSGLYSLS
SVVIVPSSSLETOTYICNVNER
PSNTEVDKEVEPKSCODRTHICP
PCPAPEAAGGPSVFLEFPPEPED
TLMISRIPEVICVVVDVSHEDP
EVKEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVIVLTVLHODWLN
CEEYKCEVSNKALPAPIEKTIS
KAKGOPREPOVYTLPESREEMT
ENQVSLICLVKGFYPSDIAVEW
ESNGOPENNYKTTPPVLISDGS
FELYSKLTVDESRWQOGNVFSC
SVMHEALHNHYTQKSLSLSPGE

DVD LIGHT VARIABLE
HMAKX199-6-G510-
H10F7-M111>VD

SEQ ID NO.:705

DIOQMTOSPSSLSASVGEDRVTILT
CRASQDIYDVLNWYQOKPGEAP
KLLIYYASRLOSGVPSRESGSG
SGTDFTLTISSLOPEDFATYYC
QOGITLRPPTFGQGTELEIRRGG
SGEGEGSEDIOMTQSPSSLSASY
GDRVITITCRASSGIISYIDWFQ
QRPGEAPKRLIYATFDLASGVE
SRFSCGSGSGIDYTLTISSLOPE
DEATYYCROVGSYPETFGQGTE
LEIKR

HMAKL199-6 VL

SEQ ID NO.:706

DIOMTQOSPSSLSASVGDRVTIT
CRASQDIYDVLNWYQQOKPGKAP
KLLIYYASRLOSGVPSRESGSG
SGIDFTLTISSLOPEDFATYYC
QOGITLPPTFGOGIELEIKR

LINKER

SEQ ID NO.:767

GG3GGGGE3G

HIOF7-M11VIL

SEQ ID NO.:768

DIOMTQSPSSLSASVGDRVIIT
CRASSGILISYIDWEFQQKPGKAP
KRLIYATFDLASGVPSRESGSG
SGIDYTLTISSLOPEDFATYYC
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ROVGSYPETFGQGTRLEIKR

CL

SEQ ID NO.:769

TVAAPSVE IFPPSDEQLESGTA
SVVCLLNNFYPREAKVQWEVDN
ALOSGNSQESVIEQDSKDSTYS
LSSTLTLSKADYERHEVYACEV
THOGLSSPVTESFNRGEC

DVD HEAVY
VARIABLE
IMAK199-6-G510-
HI10F7-M10 DVD

SEQID NO.710

EVOLVOSGAEVERPCGASVEVSEC
RASGYTFNNYGINWVROAPGOG
LEWMGWINTYTGKPTYAQKFQG
RVIMITDISISTAYMELSSLRS
EDTAVYFCARKEFRNTVAVIDYA
MDYWGOGTIVIVSSGEGEESGEGEE
GEEVOLVOSGAEVERPGSSVEY
SCRASGYTFDDYEIHWVROAPG
QGLEWIGVHDPESGGTFYNQEE
DGRATLTADKSTSTAYMELSSL
RESEDTAVYYCTRYDEWDSFYGM
DYWGEQGTTVIVSES

HMAK199-6Vh

SEQ ID NO.T11

EVOLVOSGAEVEEPGASVEVSC
KASGYTEFNNYGINWVROAPGOG
LEWMGRINTYTGKPTYAQKFQG
RVIMITDTSTSTAYMELSSLRE
EDTAVYFCARKEFRNIVAVIDYA
MDYWGQGTIVIVSS

LINKER

SEQ D NO.:712

GGGEESGGGES

HI0F7-M106 Vh

SEQ ID NO.:713

EVOLVQSGAEVEKPGSSVEVEC
KASGYTFDDYEIHWVRQAPGQG
LEWIGVNDPESGGTFYNQKEDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDEWDSFYGMDY
WGQGTIVIVSS

CHCG1,234,235
MUT
ZNONA

SEQ B NQO.:714

ASTRGPSVFPLAPSSKSTSGET
AALGCLVEDYFPERPVIVIWNSG
ALTSGVHTFPAVLOSSGLYSLE
SVVIVPSSSLGTCTYICNVNER
PSNTKVDREVEPKSCDKTHTCP
PCPAPEAAGGPSVELEPPEPED
TLMISRTIPEVICVVVDVSHEDP
EVEFNWYVDGVEVHNARKTEPRE
EQYNSTYRVVSVLTVLHQDWLN
GEEYKCEVSNKALPRAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
ENQVSLICLVKGEFYPSDIAVEW
ESNGOPENNYKITPPVLDSDGS
FFLYSKLTVDKSRWQOGNVESC
SVMHEALHNHYTOKSLSLSPGE

DVD LIGHT VARIABLE
HEMAK199-6-GS10-
HIOF7-M10 DVD

SEQ I NG.:715

DIQMIQSPSSLSASVGDRVTIT
CRASODIYDVLNWYQORPGEAP
KLLIYYASRLOSGVPSRF3GSG
SGIDFTILTISSLOPEDFATYYC
QOGITLPPTIFGRGTKLEIKRGG
SGEEEESEDIOMTOSPSSLEASY
GDRVITITCSASSGSISYIDWEQ
OEPGEAPRRLIYATFELASGVE
SRFSGSGSGTDFTLTISSLOPE
DFATYYCHOLGSYPDTFGQGTK
LEIER

HMAK199-6 VL

SEQ D NO.:716

DICMTQEPSSLSASVGDRVTIT
CRASODIYDVLNWYQORPGEAP
KLLIYYASRLOSGVPSRFSGSG
SGTDFTLTILSSLOPEDFATYYC
QOGITLPPTFGOGTRLETIER

LINKER

SEQ ID NO.717

GGSGGGGSE

HI0F7-M10VL

SEQ D NG.T1S

DIOMTOSPSSLSASVGDRVTIT
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CBASSGSISYIDWFQQKEPGKRAR
KRLIYATFELASGVPSERFSGSG
SGIDFTLIISSLOPEDFATYYC
HOLGSYPDTFGOGTKLEIERR

CL

SEQ ID NG..719

TVAAPSVEIFPPSDEQLESGTA
SVVCLLNNFYPREAKVOWKVDN
ALQSGNSQESVTEQDSKDSTYS
LESTLTLSKADYERKHEVYACEV
THOGLSSPVIKSFNRGEC

DVD HEAVY
VARIABLE
HMAK199-4.GS10-
HIOF7-M11 DVD

SEQ ID NO.:720

EVOLVQSGAEVERPGASVEVSC
FASGYTFNNYGIIWVROAPGOG
LEWMGWINTYTGKETYAQKEFQG
RVTMITDISTSTAYMELSSLRS
EDTAVYYCARKLFNTIVAVTDNA
MDYWGOGTIVIVISGEEGSGEE
GEEVQLVQSGAEVEEPGSSVEY
SCKASGYTFTDYETHWVROAPG
QGLEWMGVNDPESGGTFYNOKE
DGRVTLTADESTSTAYMELSSL
REEDTAVYYCTRYSEWDSFDGM
DYWGQGTIVIVSS

HMAKI99-4Vh

SEQ ID NO.:721

EVOLVQSGAEVERKPGRASVEVSC
FASGYTEFNNYGIIWVRQAPGQG
LEWMGWINTYTGRPTYAQKFQG
RVIMITDISTSTAYMELSSLRS
EDTAVYYCARKLFNIVAVTDNA
MDYWGQGTTIVIVSS

LINKER

SEQ 1D NO.;722

GGGGEGEEGEES

H10F7-M11Vh

SEQ ID NO.:723

EVOLVQOSGAEVKEPGSSVEVEC
KASGYTFTDYEIHWVRQAPGOG
LEWMGVNDPESGGTEFYNQKEDG
RVTLTADESTETAYMELSSLRS
EDTAVYYCTRYSEWDSFDGMDY
WGEOGTTVIVES

CHCGI, 234,235
MUT ZNONA

SEQ ID NG.:724

ASTEGPSVFPLAPSSKETSGGET
AALGCLVEDYFPEPVIVSWNSG
ALTSGVHTIFPAVLOSSGLYSLS
SVVIVPSSSLETOQTYTCNVNEE
PSNTEVDEKVEPKSCDETHICP
PCPAPEAAGGPSVFLEPPEPED
TLMISRTPEVICVVVDVSHEDP
EVEFNWYVDGVEVHNAKTEPRE
EQYNSTYRVVSVLIVLHODWLN
GKEYKCEVSNEKALPAPIEKTIS
EAKGOPREPQVYTLPPSREEMT
ENQVSLICLVEGFYPSDIAVEW
ESNGOPENNYKTITPPVLDSDGS
FRLYSKLTVDEKSRWOQQGNVFSC
SVMHEALENHYTQRSLSLEPGK

DVD LIGHT VARIABLE
HMAK199-4-GS10-
HIOF7-M11 DVD

SEQ ID NG.:725

DIQMTOSPSSLSASVGDRVTIIT
CRASQDIENYLNWYQOKPGRAP
KLLIYYTSRLOSGVPSRESGSG
SGIDFTLTISSLOPEDFATYFC
QOGNTQPPTFGRGTRELE IKRGG
SCEEGESGEDIOMTOSPSSLBASY
GDRVTITCRASSGIISYIDWE(Q
OKPGHKAPKRLIYATFDLASGVE
SRESGSGSGIDRYTLTISSLOPE
DFATYYCROVGSYPETFGRGTK
LEIER

HMAK199-4 VL

SEQ D NG.GT20

DIOMIQSPSSLSASVGDRVTIT
CRASQDIENYLNWYQOKPGKAP
KLLIYYTSRLOSGVPSRESGSG
SGIDFILTISSLOQPEDFATYEC
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QOGNTOPPTFGOGTKLEIER
LINKER SEQ ID NO.;727 GGEGGEEESG

HI10I7-M11VL

SEQ IDNO.:728

DICMTQOSPSSLSASVGDRVIIT
CRASSGIISYIDWEQQKPGKAR
KRLIYATFDLASGVESRFSGSG
SGIDYTLIISSLOPEDFATYYC
ROVGSYPETFGOGTELE TKR

CL

SEQ ID NO.729

TVAAPSVFIFPPSDEQLESGTA
SVVCLLNNFYPREARRKVOWRVDN
ALOSCGNSQESVTEQDSEDSTYS
LSSTLTLSKADYEKRHEVYACEV
THOGLSSPVTRSFRRGEC

DVD HEAVY
VARIABLE
HMAK195-24-55-
H10F7-M11 DVD

SEQ 1D NG.:730

EVQLVESGGGLVOPGGSLRLSC
AASGFTFSNYGVEWVROAPGRG
LEWVSGIWADGSTHYADTVESR
FTTISRDNSENTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWEQG
TLVIVESASTEGPEVQLVOSGA
EVEKEKPGSEVEVSCRASGYIFTD
YEIHWVRQAPGQGLEWMGVNDY
ESGGTFYNQKFDCRVILTADES
TSTAYMELSSLRSEDTAVIYCT
RYSKWDSFDGMDYWGEQGTTVIV
55

HMAKI195-24 Vh

SEQ 1D NGL:T31

EVQLVESGGGLVCPGESLRLSC
ARSGFTF SNYGVEWVROAPGEGS
LEWVSGIWADGSTHYADTVESR
FTISRDNSENTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGEOG
TLVIV3S

LINKER

SEQ ID NG.1732

ASTEGFE

HIOF7-M11 Vh

SEQ ID NO.:733

EVQLVOSGAEVERKPGSSVEVSC
KASGYTFTDYEIHWVROAPGOG
LEWMGVNDPESGGTFYNQEFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRY SKWDSFDGMDY
WEOGTTIVIVES

CH CGI Z NONA

SEQ IDNQ.:734

ASTRGPSVEPLAPSSKETSGGT
AALGCLVEDYFPEPVIVIWNSG
ALTSGVHTIFPAVLOSSGLYSLS
SVVIVPSSSLGTQTYICNVNHK
PENTEVDEKVEPKSCDKTHTCP
PCPAPELLGGPSVFEFLFPPEPED
TLMISRTPEVICVVVDVSHEDP
EVEFNWYVDGVEVHNAKTEFRE
EQYNSTYRVVSVLIVLHODWLN
GEKEYKCEVSNEALPAPIEKTIS
KARGOPREPOVYTLPPSREEMT
ENQVSLTCLVEGFYPSDIAVEW
ESNGOPENNYKTTPPVLDSDGS
FFLYSKELTVDKSRWOOGNVESC
SVMHEALHNHYTQESLSL3PGK

DVD LIGHT VARIABLE
HMAK195-24-55-
HIOF7-MI1DVD

SEQ ID NG.:735

DIQMIQSPSSLSASVGDRVTIT
CEASQLVSSAVAWYOOREPGEAPR
KLLIYWASTLHTIGVPSRESGSG
SGTDEFTLIISSLOPEDFATYYC
QOHYRTPFTFGQGTELEIKRIV
ARPDIGMTOSPSSLSASVEDRY
TITCRASSGIISYIDWFQOKPG
FAPKRLIYATFDLASGVESRES
GEGEGTDYTLTISSLOPEDEAT
YYCROVGSYPETFGOGTELEIK
R
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HMAK195-24 VL

SEQ ID NO.:736

DIOMTOSPSSLSASVGDRVIIT
CKASQLVSSAVAWYQQKPGEAP
FLLIYWASTLHTGVPSRESGSG
SGIDFTLTISSLOPEDFATYYC
DOHYRTPEFTFGOGCTELEIER

LINKER

SEQ ID NO.:737

TVARAR

HI0F7-M11VL

SEQ ID NQO.:738

DIOMTOSPSSLEASVEDRVTIT
CRASSGIISYIDWEFQORPGHAR
KRLIYATFDLASGVPSRFSGSG
SETDYTLTISSLOPEDFATYYC
ROVGESYPETFGOGTELEIKR

CL

SEQ ID NO.:739

TVARAPSVFIFPPSDEQLESGTA
SVVCLLNNFYPREARKVOWEVDN
ALOSGNSQESVTEQRSKDSTYS
LSSTLTLSKADYERHEVYACEV
THOGLSSPVTHSFNRGEC

DVD HEAVY
VARIABLE
HMAK199-4-5S-H10I77-
MI11 DVD

SEQ ID NG.:740

EVQLVOSGAEVEEPGASVRVIC
KASGYTFNNYGIL IWVRQAPGOG
LEWMGWINTYTGKPTYAQKFQG
RVIMTITDISTSTAYMELSSLRS
EDTAVYYCARKLENTVAVTDNA
MDYWGQGTTVIVSSASTEGPEV
QLVQSGAEVEKPGSSVEVSCEA
SEYTFTDYEIHWVROAPGOGLE
WMGVNDFESGGTIFYNQEEDGRV
TLTADESTSTAYMRELSSLRSED
TAVYYCTRY SEWDSEDGMDYWG
QGTTVIVSES

HMAKI99-4 Vh

SEQ ID NO.:741

EVQLVQSGAEVKRPGASVEVSC
KASGYTFNNYGI IWVROAPGOG
LEWMGWINTYTGKPTYAQKFOG
RVIMTTDTSTSTAYMELSSLRS
EDTAVYYCARKLENTVAVTDHA
MDYWGQGETTVIVES

LINKER

SEQ ID NO.:742

ASTEGFE

H10F7-M11 Vh

SEQ ID NO.:743

EVQLVQSGAREVEKPGISVEVSC
KASGYTEFIDYEIHWVRQARPGOG
LEWMGVNDPESGGTEYNQEFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WGOGTTEVIVES

CH CGI ZNONA

SEQ ID NO,:744

ASTRGPSVFPLAPSSKSTSGGT
ARLGCLVEDYFPEPVIVSWNSG
ALTSGVHTFPAVLQOSSGLYSLS
SVVIVPSSSLOGTOTY LCNVINHE
PSNTEVDEEVEPKSCDETHTCP
PCPAPELLGGPSVELFPPRPED
TLMISRTIPEVICVVVDVSHEDP
EVEKFNWYVDGVEVHENAKTEPRE
EQYNSTYRVVSVLITVLHQODWLN
GKEYKCEVSNEALPAPTEKTIS
KAKGOPREPQVYTLPPSREEMT
ENOVSLTCLVEGFYPSDIAVERW
ESNGOPENNYKTTPPVLDSDGS
FELYSKLTVDESRWQOGNVESC
SVMHEALHNHYTQKSLSLSPGK
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DVD LIGHT VARIABLE
HMAK199-4-88-HI10F7-
MIDVD

SEQ ID NO.: 745

DIOMTOSFPSSLEASVGDRVIIT
CRASQDIENYLNWYQORPGKAP
KLLIYYTSRLOSGVPSRFSGSG
SGTDFTLTISSLOPEDFATYFC
QOGNTQPPTFGOGTELEIKRIV
ARPDIQMTQSPSSLSASVGDRV
TITCRASSGIISYIDWFQOKPG
KAPKRLIYATFDLASGVPSRES
GSGEGTDYTLTISSLOPEDFAT
YYCROVGSYPETFGOGTKLEIK
R

HMAK1994 VL

SEQ IDNG.:.746

DIQMTQSPSSLSASVGDRVTIT
CRASQDIENYLNWYCQQKPGKAPD
ELLIYYTSRLOSGVPSRFSGSG
SGTDFILTISSLOREDFATYFC
OOGNTQPPTFGQGTKLE IKR

LINKER

SEQ 1D NO.:747

GGSGGEEGESEE

HIOF7-M11VL

SEQ ID NO.:748

DIOMTOSPSSLSASVGDRVILT
CRASSGIISYIDWFQQEPGEAP
KRLIYATFDLASGVPSRFSGSEG
SCIDYTLTISSLOPEDFATYYC
ROVGSYPETFGQGTKLEIRR

CL

SEQ ID NO.:749

TVAAPSVE IFPPSDEQLESGTA
SVVCLLNNEFYPREAEKVQWEVDN
ALQSGNSQESVIEQDSKDSETYS
L3STLTLSKADYEKHEVYACEV
THOGLSSPVTESFNRGEC

DVD HEAVY
VARIABLE
HI10F7-M11-
HMAK199-4.4 DVD

SEQ ID NO.:750

EVOLVOSGAEVERKPGSSVEVSC
KASGYTETDYEIHBWVRQAPGOG
LEWMGVNDFESGGIFYNQKFDG
RVTLTADESTSTAYMELSSLRS
EDTAVYYCTRYSEWDSEDGMDY
WCQGTIVIVSSASTKGPEVQLY
QSGAEVEEPGASVRVICEASGY
TFHNNYGI IWVROAPGOGLEWMG
WINTYTGKPTYAQKFQGRVTMT
TOTSTSTAYMELSSLRSEDTAV
YYCARKLENTVAVIDRAMDYWG
OGTIVIVSS

3|
-3

-Mit Vh

=

IE.

SEQ IP NG.LTSL

EVOLVQSGAEVEEPGSSVEVSC
KASGYTFTIDYEIHWVROAPGOG
LEWMGVNDPESGGTFYNQREDG
RVTLTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSFDGMDY
WEOGTTVIVES

LINKER

SEQ ID NQ.:752

ASTEGP

HMAK199-4 Vh

SEQ 1D NO.753

EVOLVOSGAEVREPGASVRVSC
KASGYTFNNYGI ITWVRQAPGOG
LEWMGWINTY TGKPTYAQKFOG
RVTMITDTSTSTAYMELSSLRS
EDTAVYYCARKLENTVAVTDNA
MDYWGQGTTVIVSS

CHOGI ZNONA

SEQ ID NO.:754

ASTEKGPSVEPLAPSSKSTSGGT
BALGCLVEDYFPEPVTVSWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVTVESSSLGTOTY ICNVNHK
PSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPEVFLFPPKPKD
TLMISRTEPEVICVVVDVSHEDE
EVKENWYVDGVEVHNAKTEPRE
EQYNSTYRVVEVLTVLHQDWLN
GEEYKCKVSNKALPAPIEKTIS
KAKGQPREPOVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEW
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ESNGOPENNYETTPPVLIDSDGS
FFLYSKLTVDKSRWQOGNVESC
SVMHEALHNHYTCKSLSLSPCGK

DVD LIGHT VARIABLE
HI1OF7-M11-
HMAK199-4.4 DVD

SEQ ID NO.:755

DIOMTQSPSSLSASVGDRVTIT
CRASSGIISYIDWEQORFPGEAP
KRLIYATEFDLASGVPSRESGSG
SGTIDYTLTISSLOPEDFATYYC
ROVGSYPETFGQGTELEIKRTV
AAPDIOQMTQEPSSLSASVGEDRV
TITCRASQDIENYLNWYQQKPG
KAPKLLIYYTSRLOSGVPSRES
GOGSGIDFTILTISSLOPEDFAT
YFCQOGNTQOPPTFGOGTRLELIK
R

HI10F7-M11 VL

SEQ ID NO.;756

DIQMTQSPSSLEASVGDRVTIT
CRASQDIENYLNWYQOKPCKAR
KLLIYYTSRLOSGVPSRESGSG
SGIDFTLTISSLOPEDFATYFC
QUENTOPPTFGQGTRKLELER

LINKER

SEQ ID NO..757

TVAAP

HMAK199-4 VL

SEQ ID NO.:758

DIQMTQSPSSLSASVGEDRYTIT
CRASQDIENYLNWYQOKPGKAP
KLLIYYTSRLOSGVPSRESGSG
SGTDETLTISSLOPEDFATYFC
QOGNTOPPTEFGOGTKLE IKR

CL

SEQ ID NG.T59

TVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNEFYPREAKVOQWEVDN
ALOSGNSQEIVTEQDSKDSTYS
LESSTLTLSEADYERKHEVYACEV
THQGLSSPVTKSENRGEC

DVD HEAVY
VARIABLE
HIOF7-M11-
HMAK199-4.8 DVD

SEQ ID NO.:760

EVOLVQSGAEVEEPGSSVEVSEC
KASGYTFTDYEIHWVROAPGQG
LEWMGVNDPESGGTFYNQKFDG
RVILTADESTSTAYMELSELRS
EDTAVYYCTRYSEWDSFDGMDY
WGOGTTVIVISGGGESGGGEESE
VOLVQOSGAEVEEPGASVEVSCK
ASGYTFNNYGIIWVRQAPGOGL
EWMGWINTYTGEPTYAQKFQGR
VIMTTDTSTSTAYMELSSLRSE
DTAVYYCARKLEFNTVAVTDNAM
DYWGQGTTIVIVSES

H10F7-M11 Vh

SEQ D NO.761

EVQLVQOSGAEVEKPGSSVEVSEC
KASGYTFTIDYEIHWVROAPGQG
LEWMGVNDPESGGETIFYNQKFDG
RVILTADESTSTAYMELSSLRS
EDTAVYYCTRYSEWDSEDGMDY
WEOGTIVIVSS

LINKER

S5EQ ID NO.. 762

GGGEEEGEGES

HMAK199-4 Vh

SEQ ID NO..763

EVOLVOSGREVERPGASVEVSC
FASGYTFNNYGIIWVROAPGOG
LEWMGWINTYTGKPIYAQKEQG
RVIMTTDISTSTAYMELSSLRS
EDTAVYYCARKLENTVAVIDNA
MDYWGEQGTTVIVSS

CHCG1 Z NONA

SEQ ID NO.764

ASTKGPSVFPLAPSSKSTSGGT
ARLGCLVKDYFPEPVIVSWNSG
ALTSGVHIFPAVLOSSGLYSLS
SVVIVPSSSLETQTYICNVNHEE
PSNTEVDEEVEPKSCDRTHICP
PCPAPELLGGPSVFLEFPPEPKD
TLMISRIPEVICVVVDVIHEDP
EVEFNWYVDGVEVENAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
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GEEYKCRKVSNKALPAPTEKTIS
KAKGOPREPOVYTLPPSREEMT
KNQVSLICLVEGEFYPSDIAVEW
ESNGOPENNYKTTPPVLIDSDGS
FEFLYSKLTVDESRWQOGNVESC
SVMHEALHNHYTOKSLSLSPGK

DVD LIGHT VARIABLE
HIOF7-M11-
HMAK199-4.8 DVD

SEQ ID NO.:765

DIOMIQSPESSLSASVGDRVTIT
CRASSGIISYIDWEFQQKPGKAR
KRLIYATFDLASGVPSRYESGSG
SGTDYTLTISSLOPEDFATYYC
ROVGSYPETFGOGTELE IKRGE
SGGGESEDIOMTOSPESLEASY
GDRVTITCRASQDIENYLNWYO
QKPGKAPKLLIYYTSRLOSGVP
SRFSGSESGIDFILTISSLOPE
DEFATYFCQOGNTIQPPTFGRETK
LEIER

H10F7-M11 VL

SEQ ID NG.:766

DIOMTQSPSSLSASVGDRVTIIT
CRASSGIISYIDWEFQORPGEAP
KRLIYATFDLASGVPSRESGSG
SGTDYTLTISSLOPEDFATYYC
ROVGSYPETFGOGTRLE IER

LINKER

SEQ ID NG..767

GGSGGEEESG

H HMAK 199-4V].

SEQ ID NO.:768

DIQMTQSPSSLSASVGDRVTIT
CRASQDIENYLNWYQOKPGKAP
KLLIYYTSRLOSGVPSRESGSG
SGTDFTLTISSLOPEDFATYRC
QOCGWTOPPTEFGQGCTRKLELER

SEQ ID NO.:769

TVARAPSVEIFPPSDEQLESGTA
SVVCLLNNFYPREAKVOWEYDN
ALOSGNSOESVIEQDSKDSTYS
LSSTLTLSKADYERHKVYACEV
THOGLSSPVTESEFNRGEC

DVD HEAVY
VARIABLE
HMAKI199-1-h10F7-
M11L.8 QL DVD

SEQ ID NO.:T70

EVQLVOSGAEVEKPGASVEVSC
KASGYTEANYGIIWVROAPGQG
LEWMGWINTYTGEPTYAQKFQOG
RVITMITDTSTSTAYMELSSLRS
EDTAVYYCARKLETTMDVTIDNA
MDYWGEOGTTVIVSSGGEEEGES
GESEVQLVQSGAEVREEPGSSVEY
SCKASGYTFTDYEIHWVROAPG
OGLEWMGVNDPESGGTEYNQRY
DGRVILTADESTSTAYMELSSL
RSEDTAVYYCTRYSKWDSETDGM
DYWGEQGTTVIVSS

HMAKI199-1 Vh

SEQ ID NO..7TT1

EVQOLVOSGAEVEKPGASVEVSC
KASGYTFANYGIIWVRQAPGOG
LEWMGWINTYTGKPTYAQKFQG
RVIMTTDTSTSTAYMELSSLRS
EDTAVYYCARKLETTMDVIDNA
MDYWGQGTTVIVSS

LINKER

SEQID NO.:772

GEGEGSGEGES

H10F7-M11 Vh

SEQ ID NO.:773

EVOLVQSGAEVEEPGSSVEVSC
KASGYTFTDYEIHWVRQAPGQOG
LEWMGVNDPESGGTFYNQKFDG
RVTLTADESTSTAYMELSSLRE
EDTAVYYCTRY SKWDSEDGMDY
WGQGTTVIVES

CH CG1 (234,235
WUT, QL, 7
NONA

SEQ ID NO..774

ASTRGPSVFPLAP3SKSTSGGET
ARALGCLVEDYFPEPVIVEWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVTVPSSSLGTQTY ICHVNHK
PSNTKVDEEVEPESCDKTHTICP
PCPAPEAAGGPEVFLEPPKPKD
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QLMISRTIPEVICVVVDVSHEDE
EVEENWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLN
CREYRCKVINKALPAPIEKTIS
KAKGOPREPOQVYTLPPSREEMT
ENQVSLTCLVKGFYPSDIAVEW
ESNGOPENNYRKTTRPVLDSDGS
FFLYSKLTVDEKSRWQQGNVESC
SVLHEALHNHYTOESLSLSPGK

DVD HEAVY
VARIABLE
HMAK199-1-b10F7-
MI1.8YTE DVD

SEQ B NG.

775

EVOLVOSGAEVEEPGASVEVSC
RASGYTFANYGIIWVROAPGQG
LEWMGWINTYTIGEPTYAQKFOG
RVIMITDTSTSTAYMELSSLRS
EDTAVYYCARKLETTMDVTDNA
MDYWGQGTTVIVSSGEGESEEE
GESEVOLVOSGRAEVKEPGISSVEY
SCRASGYTFIDYEIHWVROARG
QGLEWMGVNDPESGGTEYNOKE
DGRVTLTADESTSTAYMELSSL
RSEDTAVYYCTRYSKWDSEFDGM
DYWGQGTIVIVSES

HMAKI199-1 Vh

SEQ IDNO.T776

EVOLVQOSGAEVERPGASVEVSEC
KASGYTFANYGIIWVROAPGOG
LEWMGWINTYTGEPTYAQKFQG
RVIMITDTESTSTAYMELSSLRS
EDTAVYYCARKLETTMDVIDNA
MDYWGQGTTVIVSS

LINKER

SEQ ID NO.:777

GGGGEGEGGESE

HIOF7-M11 Vh

SEQ ID NO.:778

EVOQLVOSGAEVERKPGSSVEVSC
KASGYTEFTDYETHWVRQAPGOG
LEWMGVNDPESGGTFYNQEFDG
RVTLTADESTSTAYMELSSLRS
EDTAVYYCTRY SKWDSFDGMDY
WEQGTTVIVIES

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

SEQ ID NO.:779

ASTRKGPSVFPLAPSSKSTSGGET
AALGCLVEDYEFPEPVIVSWNSG
ALTSGVHTEFPAVLOSSGLYSLS
SVVTVPSSSLGTOTYICHNVNHE
PSNTEVDEEVEPKRSCDETHICP
PCPAPEAAGGPSVELEPPKEPKD
TLYITREPEVICVVVDVSHEDP
EVEFNWYVDGVEVHNARTEPRE
EQYNSTYRVVSVLTVLHQDWLN
GEEYKCEVINKALPAPIEKTIS
EAKGQPREPQVYTLPPSREEMT
ENQVSLTCLVKGFYPSDIAVEW
ESNGOPENNYKTIPPVLDSDGS
FRFLYSKLTVDESRWQOGNVESC
SVMHEALHENHYTOKSLSL3PGK

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

SEQ 1D NO.:780

EVOLVQSGAEVEKEPGASVEVSC
FASGYTFANYGI IWVRQAPGCG
LEWMGWINTYTGRPTYAQKEQG
RVIMITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVIDNA
MDYWGQGTIVIVSSGGEESGGEE
GESEVQLVQSGAEVEKPGSSVEY
SCHASGYTFDDYEIHWVROAPG
QGLEWIGVNDPESGGTFYNQRE
DGRATLTADESTSTAYMELSSL
REEDTAVYYCTRYDKWDSEFYGM
DYWGQGTIVIVSS

HMAKI99-1 Vh

SEQ ID NO.:781

EVQLVOSGAEVEEPGASVEVSC
KASGYTFANYGI IWVROAPGQOG
LEWMGWINTYTGEPTYAQKEQG
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RVIMTTDTSTSTAYMELSSLRS
EDTAVYYCARKLEFTTMDVTDNA
MDYWGOQGTIVIVSS

LINKER

SEQ 1D NO.:782

GGGG5GGEES

HIQF7-MI11 Vh

SEQ ID NO.:783

EVQLVQSGAEVEKPGSSVKVSC
KASGYTFDDYEIHWVROAPGOG
LEWIGVNDPESGGTEYNQEFDG
RATLTADKSTSTAYMELSSLRS
EDTAVYYCTRYDKWDSEFYGMDY
WEQGTTIVIVSS

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

SEQ ID NG.:784

ASTKGPSVFPLAPSSKSTSGET
AALGCLVEDRDYFPERPVIVEWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVIVPSSSLGIQTYICHVNER
PSNTREVDERKVEPESCDETHICPE
PCPAPEAAGGPSVFLEFPPKPKD
QLMISRTIPEVICVVVDVSHEDP
EVEFNWYVDGVEVHNAKTEPRE
EQYNSTYRVVSVLTVLHODWLN
GEEYRCEVSNKALPAPIEKTIS
KAKGQPREPOQVYTLPPSREEMT
EKNOVSLTCLVEGFYRPSDIAVEW
ESNGOPENNYKTITPPVLDEDGS
FELYSKLTVDKSRWQQGNVFSC
SVLHEALHNHYTOKSLSLSPGH

DVD HEAVY
VARIABLE
HMAK199-1-h10F7-
MI1.8HC DVD wt

SEQ ID NO.:785

EVQLVQSGAEVRKPGASVEVSC
KASGYTFANYGITWVROAPGQG
LEWMCGWINTYTGKPTYAQKFQG
RVTMITDTSTSTAYMELSSLRS
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTIVIVSSGCGGEEGGEG
GSEVOLVOSGAEVEERPGSSVRY
SCKASGYTFTDYETHWVROAPRG
OCGLEWMGVNDPESGGTFEF YNQKF
DERVILTADESTSTAYMELSSL
REEDTAVYYCTRY SKWDSEFDGM
DYWGOQGTTIVIVES

HMAKI198-1 Vi

SEQ ID NO.:786

EVQLVQSGAEVKEPGASVEVSC
KASGYTFANYGLIWVROARGOG
LEWMGWINTYTGKPTYAQKFQG
RVIMETDTSTSTAYMELSSLRE
EDTAVYYCARKLFTTMDVTDNA
MDYWGQGTTVIVSS

LINKER

SEQ ID NO..787

GGGGESGGEEES

HIOF7-M11 Vh

SEQ ID NO.:788

EVOLVQSGAEVEKPGSSVRVEC
KASGYTFTDYEIHWVROAPGQG
LEWMGVNDPE SGGTFYNQEE DG
RVTLTADESTSTAYMELSSLRS
EDTAVYYCTRYSKWDSEFDGMDY
WEQGTTVIVSS

CH CGl
Z NONA

SEQ ID NO.:789

ASTKGPSVEPLAPSSKSTSGGET
AALGCLVEDYFPEPVIVSWNSG
ALTSGVHTFPAVLOSEGLYSLS
SVVIVPSSSLETOTY ICHVNHE
PSNTRVDEEVEPESCDETHTCPR
PCPAPELLGGPSVFLEPPEPEKD
TLMISRIPEVICVVVDVSHEDP
EVEFNWYVDGVEVENAETKPRE
EQYNSTYRVVSVLTVLHODWLN
GCREYRCKVSNKALPAPTERTIS
KAKGOPREPOVYTLPPSREEMT
KNOVSLTCLVEGEFYPI3DIAVEW
ESNGOPENNYKTTPPVLDSDGS
FFLYSKELITVDESRWOOGNVESC
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Protein region

Sequence Identifier

12345678901234567890

SVMHEALENHYTQKESLSLSPGK

DVD HEAVY
VARIABLE
HMAK199-4-h10F7-
MI1SHCDVD wt

SEQ D NO.:798

EVQLVOSGAEVEEPGASVEVSC
KASGYTENNYGIIWVROAPGQG
LEWMGWINTYTGEPTYAQKEQG
RVIMITDTSTSTAYMELSSLRS
EDTAVYYCARKLENTIVAVTDNA
MDYWGOGTTVIVISGEGGESGEE
GSEVQLVOSGAEVEKPGSSVEV
SCEASGYTFTDYETIHWVRQAPG
QGLEWMGVNDPESGGTFYNOKF
DERVITLTADESTSTAYMELSSL
RSEDTAVYYCTRYSKEWDSFDGM
YWEQGTTIVIVSS

HMAK199-1 Vh

SEQ D NO.:T91

EVOLVQSGAEVKKPGASVEVEC
KASCYTFNNYGIIWVROARPGQG
LEWMGWINTYTIGEPTYAQEFQG
RVIMTITDTSTSTAYMELSSLRS
EDTAVYYCARKLENTVAVTDNA
MDYWGOQGTIVIVES

LINKER

SEQ ID NO.:792

GGGGSGGGEES

HI0F7-M11 Vh

SEQ ID NO.:793

EVOLVOSGAEVERPGSSVEVSC
KASCYTFTDYEITHWVRQAPGOG
LEWMGVNDPESGGTEYNQEFDG
RVILTADESTSTAYMELSSLRE
EDTAVYYCTRYSKWDSFDGMDY
WEOGTIVIVSS

CH Gl
Z NONA

SEQ ID NO.:794

ASTKGPSVFPLAPSSKSTSGGET
ABRLGCLVKDYFPEPVIVIWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVIVPSSSLOTOTYICNVNHK
PSNTEVDEEVEPKSCDETHTICP
PCPAPELLGGPSVFLEPPERPED
TLMISRTPEVICVVVDVSHEDP
EVEFNWYVDGVEVHENARKTERPRE
EQYNSTYRVVSVLTVLHQDWLHN
GREYKCEVSNKALPAPIEKTLS
KAKGOPREPOVYTLPPSREEMT
ENOVSLTCLVEGFYPSDIAVEW
ESNGOPENNYKTITPPVLDSDGS
FELYSRLTIVDESRWQQGNVESC
SVMHEALHNEYTQESLSLSPGK

DV HEAVY
VARIABLE
HMAKI195-21-h10F7-
MITEHCDVD wit

SEQ 1B NO.:795

EVQLVESGGGLVOPGGSLRLSC
AASGFTFSNYGVTWVROAPGEG
LEWVSMIWADGSTHYASSVEGR
FIISRDNSENTLYLOMNSLRAE
DIAVYYCAREWQHGPVAYWGQG
TLVIVSSGGEGEGGEEEIEVQLY
OSGAEVEEPGSSVEVICKASGY
TETDYETHWVRQAPGOGLEWMG
VNDPESGGTFYNOQEFDGRVTLT
ADESTSTAYMELSSLRSEDTAV
TYCTRYSKWDSFDGMDYWGEOGT
TVIV3S

HMAKI199-1 Vh

SEQ 1D NO.: 796

EVOLVESGGGLVOQPGGELRLEC
ARSGFTFSNYGVTWVRQAPGEG
LEWVSMIWADGSTHYASSVKGR
FTISRDNSKNTLYLOMNSLRAE
DTAVYYCAREWQHGPVAYWGOG
TLVIVES

LINKER

SEQ ID NO.:797

GEGGSGGEES

HI1OF7-M11 Vh

SEQ ID NGO.:798

EVOQLVOSGAEVEKPGSSVREVSC
EASGYTFTDYETHWVRQAPGQG
LEWMGVNDPESGGTEYNQEFDG
RVILTADESTSTAYMELSSLRE
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Protein region Sequence Identifier 1234567890123456789¢0
EDTAVYYCTRY SEWDSEDGMDY
WEQGTTIVIVES
CH CGt SEQ 1D NO..T99 ASTEGPSVFPLAPSSKSTSGGET
7 NONA ARLGCLVEDYFPEPVIVSWNSG

ALTSGVHTFPAVLQSSGLYSLS
SVVIVPSSSLETQTY ICNVNHE
PSNTEVDERKVEPESCDRTHICP
PCPAPELLGGPSVELEPPRPED
TLMISRIPEVICVVVDVSHEDP
EVEFNWYVDGVEVHNAKTEKPRE
EQYNSTYRVVSVLIVLHQDWLN
GKEYRCKVSHKALPAPIEKTIS
KAKGOPREPQVYTLPPSREEMT
ENOVSLTCLVEGFYPSDIAVEW
ESNGOPENNYKITPPVLDSDGS
FFLYSKLTVDESRWQQGNVFSC
SVMHEALHNHYTOKSLSLSPGR

EVQLVESGGGLVOPGGSLRLEC

DVD HEAVY SEQ ID NO.:800 BASGFTFSNYGVEWVROAPGKG
VARIABLE LEWVSGIWADGSTHYADTVKSR
HMAK 195-24-h 10F7- FTISRDNSKNTLYLOMNSLRAE

DTAVYYCAREWQHGPVAYWGOG
TLVTVSSGGEGGSEEEGSEVQLY
QOSGAEVEEPGSEVEVSCEASGY
TETDYEIHWVROAPGOGLEWMG
VHMDPESGGTFYNQEFDGRVTLT
ADESTSTAYMELSSLRSEDTAV
YYCTIRYSKWDSFDGMDYWGQGET
TVIVSS

MILSHCDVD wt

HMAKI99-1 Vh SEQ ID NO.:Bo1 EVQLVESGGGLVGPGGELRLEC
AASGFTFSNYGVEWVRQAPGKG
LEWVSGIWADGSTHYADTVESR
FTISRDNSENTLYLOMNSLRAE
DTIAVYYCAREWQHCPVAYWGOG

TLVIVSS
LINKER SEQ ID NO.:862 GGEGESEEEES
HIOF7-M11 Vh SEQ ID NO.:8§3 EVQLVOSGRAEVERPGSSVRVEC

KASGYTFTDYETHWVROAPGOG
LEWMGVNDPESGGTFYNQEFDG
RVTLTADESTSTAYMELSSLRE
EDTAVYYCTRYSKWDSEFDGMDY
WEOCTIVIVSS

CHCG1 SEQ ID NO.:804 ASTRGPAVEPLAPSSKSTSGGT
7 NONA AALGCLVKDYFPEPVIVSWNSG
ALTSGVHTFPAVLOSSGLYSLS
SVVTVPSSSLETQTY ICNVNEK
PSNTKVDKEVEPKSCDETHICP
PCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCYVVDVSHEDD
EVEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLEQDWLN
GKEYKCKVSNKALPAPTEKTIS
KAKGQOPREPQVYTLPPSREEMT
KNQVSLTCLVKGEYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGS
FFLY SKLTVDKSRWQOGNVESC
SUMHEALHNHYTOKSLSLSPGK

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 BVD-Ig binding proteins.
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BVD-Ig Name Heavy chain construct | Light chain construct
hMAK195-21-h10F7-M11.8 DVD- | hMAK195-21-GS10- hMAK195-21-GS10-
g hIOF7-M11 HC DVD hi10F7-M11 LC DVD
hMAK1935-24-h10F7-M11.8 DVD- | hMAK195-24-GS10- hMAK195-24-GS10-
| Ig h10F7-M11 HC DVD h10F7-Mil LC DVD
hMAK195-21-h10F7-M10.8 DVD- | hMAK195-21-G510- hMAK195-21-GS10-
 Ig hiOF7-M10 HC DVD h10F7-M10 LC DVD
hMAK195-24-h10F7-M10.8 DVD- | hMAKI195-24-GS10- hMAK195-24-GS10-
| ig h10F7-M10 HC DVD h10F7-Mi0 LC DVD

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

hMAKI195-21-GS10-
h10F7-A6 HC DVD

hMAK195-21-GS10-
hiOF7-A6 LC DVD

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

hMAK195-24-GS10-
h10F7-A6 HC DVD

hMAK195-24-GS10-
h10F7-A6 LCDVD

EMAK195-21-h10F7-A16.8 DVD-

hMAK195-21-GS10-

hMAK195-21-GS10-

Ig h10F7-A16 HC DVD h10F7-A6 LC DVD
hMAK195-24-h16F7-A16.8 DVD- | hMAK195-24-GS10- hMAK195-24-GS10-
Ig h10E7-A16 HC DVD h10F7-A6 LC DVD
hMAK195-21-h10F7-A11.8 DVD- | hMAK195-21-GS10- hMAK195-21-GS10-
Ig h10E7-A11 HC DVD h10F7-M11 LC DVD
hMAK195-24-h10F7-A11.8 DVD- | hMAK195-24-GS10- hMAK195-24-GS10-
ig h10F7-A11 HC DVD h1QF7-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-M11LC DVD
hMAK195-24-h10F7-B20.8 DVD- | hMAK195-24-GS10- hMAK195-24-GS10-
Ig h10F7-B20 HC DVD h10F7-M11 LC DVD
h10F7-M10-bMAKk195-21.8 DVD- | h10F7-M10-GS10- h10F7-M10-GS10-

 Ig | MAK195-21TIC DVD MAK195-21 LC DVD
h10F7-M16-hMAk195-24.8 DVD- | h10F7-M10-GS10- h10F7-M10-GS10-

Ig MAK195-24HC DVD | MAK195-24 LC DVD

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

hMAK199-1-GS10-

hMAK199-1-G510-h10F7-

hi0F7-M11 HC DVD M1l LCDVD
hMAK199-1-h16F7-M16.8 DVD-Ig | hMAK199-1-GS10- hMAK199-1-GS10-h10F7-
h10F7-M10 HC DVD MICLC DVD

hMAK199-10-h10F7-M11.8 DVD-
Iz

hMAK199-10-GS10-
h10F7-M11 HC DVD

hMAK199-10-GS10-
h10F7-M11 LC DVD

hMAK199-10-h10F7-M10.8 DVD-
g

hMAK199-10-GS10-
h10F7-M10 HC DVD

hMAK199-10-G510-
h10F7-M10 LC DVD

hMAK199-6-h10F7-M11.8 DVD-ig

hMAK199-8-GS10-

hMAK199-6-G510-h10F7-

h10F7-M11 HC DVD M1l LC DVD
hMAK199-6-h10F7-M10.8 DVD-Ig | h(MAKI199-6-GS10- hMAK199-6-GS10-h10F7-

h10F7-M10 HC DVD MI10L.C DVD
hMAK199-4-h10F7-M11.8 DVD-Ig | hbMAKI199-4-G510- hMAK199-4-GS10-h10F7-

h10F7-M11 HC DVD M11LC DVD
hMAK195-24-h10F7-M11.4 DVD- | hMAK195-24-SS-h10F7- | hMAK195-24-85-h10F7-
To wt M11 HC DVD wt M11LC DVD

hMAK199-4-h10F7-M11.4 DVD-ig
wi

hMAK199-4-55-h10F7-
MI11 HC DVD wt

hMAK199-4-SS-h10F7-
M11LC DVD
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DVD-Ig Name

Heavy chain construct

Light chain construet

hi1OF7-M11-hMAK199-4.4 DVD-Ig
wt

h10F7-M11-S8-
MAK199-4HC DVD wit

h10F7-M11-SS-MAK199-
4HC DVD

hi0F7-M11-hMAK199-4.8 BVD-Ig
wi

h10F7-M11-GS10-
MAKI99-4HC DVD wt

h10F7-M11-GS10-
MAK199-411C DVD

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

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

hMAK199-1-GS10-h10¥F7-
Mi1 LCDVD

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

hMAK199-1-GS10-
hI10F7-M11 YTE HC
DVD

hMAK199-1-GS10-h10F7-
M11L.C DVD

hMAK199-1-h10F7-M10.8 QL

hMAK199-1-GS10-

hMAK199-1-G510-h10F7-

DVD-ig h1OF7-M10 QI HC DVD | MIOLC DVD
BMAKI195-1-h10F7-M11.8 DVD-Ig | hMAK199-1-GS10- hMAK199-1-GS810-h1077-
wt h10F7-MI0HCDVD wt | MIOLC DVD
hMAK199-4-h10F7-M11.8 DVD-Ig | hMAK199-4-G510- hMAK199-4-GS10-h10F7-
wt h10F7-M10 HC DVD wt | MIOLC DVD

hMAK195-21-h10F7-M11.8 DVD-
Io wi

hMAK195-21-G510-
h10F7-M11 BCDVD we

hMAK195-21-GS10-
h10F7-M11 LC DVD

hMAK195-24-h10F7-M11.8 DVD-

ig wi

hEMAK195-24-GS10-
h10F7-M11 HC DVD wt

hMAK195-24-GS10-
h10F7-M11 1.C DVD

Functional characterization of TNF/IL-17 DVEB-Io proteins

IE.-17 enzyme-linked immunosorbent assav profocol

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 pl per well of goat anti mouse Ig(G-Fc at 2ug/ml, overnight at 4°C.

The plate was washed 3 times with PBS/Tween. 30ul Mab diluted to 1pug/mil in PBS/ 0.1%BSA

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

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

added to appropriate wells and incubated for lhour 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 pl/ well 2N H,50. and the absorbance read at

450 nm. Resuits are shown in Table 19.

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

| EC50 in hIL17A | EC50inh TNF
DVD-Ig Name ELISA (pM) ELISA (pM)
hMAK195-21-h1087-M11.8 DVD-Ig 95 110
hMAK195-24-h10F7-M11.8 DVD-Ig 84 200
EMAK195-21-h10F7-M10.8 DVD-Ig 100 90
hMAK195-24-h10F7-M10.8 DVD-Ig 100 200
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EC50in hIL17A | EC50 in 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 03 66
hMAK195-21-h10F7-A11.8 DVD-le 300 300
hMAK195-24-h10F7-A11.8 DVD-Ig 295 205
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-M1(.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
EMAK195-24-h10F7-M11.4 DVD-Ig wi >500 200
hMAK199-4-h10F7-M11.4 DVD-Ig wt >500 200
h10F7-M11-hMAk199-4.4 DVD-Ig wt 40 >100
h10F7-M11-hMAK1994.8 DVD-Ig wt 50 >100
hMAK199-1-h10F7-M11.8 OL 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-Mi1.8 DVD-Ig wt 88 95
hMAK199-4-h10F7-M11.8 DVD-Ig wt 100 61
EMAK195-21 h10F7-M11.8 DVD-ig wt 110 05
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 TNFo proteins were
determined by surface plasmon resonance-based measurements with a Biacore® T200
instrument (GE Healthcare) using running HBS-EP (10 mM HEPES [pH 7.41, 150 mM Na(Cl, 3
mM EDTA, and (0.005% surfactant P2{) 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 (Fey) fragment specific polyclonal
antibody (Pierce Riotechnology Inc, Rockford, 1) diluted in 10 mM sodium acetate {pH 4.5)
was directly imnmobilized across a CMS35 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

agsociation and dissociation phases of all six injections (using global fif analysis with local float
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for Rmax) with the use of Biacore T200 Hvaluation software v.1.0. Purified antibodies were
diluted in HEPES-buffered saline for capture across goat anti-human Ig(G specific reaction
surfaces. Antibodies to be captured as ligand (1-5 pg/ml) were injected over reaction matrices at
a flow rate of 50 pl/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-I) were determined under a
continuous How rate of 50 pl/minute. Rate constants were derived by making kinetic binding
measurerents at six different antigen concentrations ranging from 0.78 aM 1o 100 oM,
depending on the species of 1L.-17 or TNFuo tested. The association ka, dissociation rate kd and
equilibrium dissociation constant K> 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 [L17AA l Cyno IL17AA

DVD"[g Name k‘g kd K]) ka kd K])
hMAK195-21-h10F7- | 2.42E+ | 1.05E- | 4.34E- | 2.48F+ | 6.28E- | 2.53E-
M11.8 DVD-Ig 05 05 11 05 06 11
hMAK195-24-h10F7- | 2.51E+ | 1.07E- | 4.27E- | 2.59E+ | 6.25E- | 2.41E-
M11.8 DVD-lg 05 05 11 05 06 11
EMAK199-1-h10F7- 320F+ | 1.11E- | 3.37B- | 299+ | 2.15E- | 7.22E-
M11.8 DVD-Ig 05 05 11 05 06 12
hMAK199-4-h10F7- 3.23F+ | 8.76E- | 271E- | 299E+ | 2.57B- | 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- 3076+ | 7.90E- | 2.57E- | 2676+ | 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+ | 3.15B- | 1.13E-
M11.8 DVD-Ig wt 05 05 11 05 06 11
hMAK195-21-h10F7- | 2.39E+ | 9.26E- | 3.86E- | 2.03E+ | 221E- | 1.09E-
M11.8 DVD-Ig wt 05 06 11 05 06 i1
hMAK195-24-h10F7- | 2.33E+ | 8.48E- | 3.63E- | 2.14F+ | 4.29E- | 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 k., kg Ko k, kg Ko
hMAKI1G5-21-h10F7- 6.29E { 5.70E- | 9.06E- | 3.21E+ | 1.32E- | 2.54E-
M11.8 DVD-Ig +06 05 12 06 04 11
hMAK195-24-h10F7- 5.62E | 4.6DB- | 3.36E- | 478F+ | 3.43E- | 7.16E-
MI11.8 DVD-Ig +(6 (3 i2 06 (d 11
hMAK199-1-h10F7- 431E | 237E- | 5.50E- | 2.21E8+ | 2.39E- | 1.08E-
M11.8 DVD-Ig +06 a5 12 06 05 11
hMAK199-4-h10F7- 3.61E | 1.73E- | 3.08E- | 291E+ | 2.25B- | 7.72E-
M11.8 DVD-Ig +26 03 12 06 a5 12
hMAKI199-1-h10F7- 428E | 2.40E- | 5.61E- | 2.20B+ | 3.03E- | 1.376E-
M11.8 DVD-lg wt +06 03 12 06 03 1i
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Human TN¥Fa Rhesus TNFa

DVD-1g Name k., kg Ep k, kg Kp
hMAK199-4-hi0F7- 5.808 | 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-Tg wt +06 03 12 06 04 i1
hMAK195-24-h10F7- 5.62E | 4.86F- | B.65E- | 6.12F+ | 4.60E- | 7.52E-
Mil1.8 DVD-Ig wt +06 05 12 06 04 il

TNF neutralization potency of TNEF/EL-17 DVD-Lg molecules

L92¢ bioassav for measuring TNF neutralization potency

Human TNF Lot No. 1277249 (1.85 mg/mil.) 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/mlL in DMSO.

Assay Media: 10% FBS (Ilyclone#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).

[.929 cells were grown (o a semi-confluent density and harvested uging 0.05% tryspin
{Gibeo#25300). The cells were washed with PBS, counted, and resuspended at 116 cells/mi. in
assay media containing 4 png/ml. actinomycin 1. The cells were seeded in a 96-well plate
(Costar#3599) at a volume of 50 gL and S5E4 cells/well. Wells received 50 pl. of assay media,
bringing the volume to 100 pl.

A test samiple was prepared as follows. The DVD-Ig™ and control Ig(G were diluted to
a 4% 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 pL.) was added to the TNF (200 pL) in
a 1:2 dilution scheme and allowed to incubate for 0.5 hour at room temperature.

Fo 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 oM
—0.019 nM DVD-Ig. The final concentration of TNI was 100 pg/mi.. The plates were
incubated for 20 hours at 37°C, 5% CQO,. To guantitate viability, 100 pl. was removed from the
weklls and 10 ul 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 nmon a
Spectromax 190 ELISA plate reader. The neutralization potency of selected TWNE/IL-17 DVD-
Ig binding proteins is shown in Table 22,

Table 22. In vitre potency for human TNF

Potency TCS0

DVD-Ig D
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hMAK 195-21-h10F7-M11.8 DVD-Ig 0.013
hMAK 195-24-h10F7-M11.8 DVD-Ig 0.019
hMAK195-21-h10F7-A6.8 DVD-Ig 0.019
hMAK195-24-h10F'7-A6.8 DVD-Ig 0.037
ShMAK195-21-h10F7-A16.8 DVD-Ig 0.034
hMAK 195-24-h10F7-A16.8 DVD-Ig 0.044
hMAK199-1-h10F7-M10.8 DVD-Ig 0.037
hMAK199-1-h10F7-M11.8 DVD-Ig 031
hMAK 199-10-h10F7-M10.8 DVD-Ig 0.031
hMAK 199-10-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
hMAK 195-24-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 oM
hMAK199-1-h10F7-M11.8 QL DVD-Ig 0.027
hMAK199-1-h10E7-M11.8 DVD-Ig wi 0.033
hMAK199-4-h10577-M11.8 DVD-Ig wt 0.014
hMAK 195-21-h10F7-M11.8 DVD-Ig wt 0.01
hMAK 195-24-h10F7-M11.8 DVD-Ig wt 0.019
h10F7-M10-MAK195-24DVD 2558

Assav for human and cyno FL-17 induced 1§ -6 secretion in primary buman foreskin
fibrobiasts HS27
The human HS27 cell line (ATCC Accession # CRL-1634) secretes I1.-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
#11963) with 10% fetal bovine serum (Gibco#26140), 4 mM L~ glutamine, 1 mM sodiuvm
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-IL/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
pM (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 ul assay medium) were added to cach well of a
96-well flat-bottom tissue culture plate (Costar #3599), followed by addition of 50 ul 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 II.-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# L.411AKB-1) according to manufacturer's instruction. IC50 values were
obtained using logarithm of antibody versus IL-6 amount variable slope fit.

Assay for 11.-17 induced ¥1.-6 secretion from murine embrvonic fibroblast cell line

(NIH3T3)
The murine NTH3T3 cell line (ATCC Accession # CRL-1658) secretes IL-6 in response

to mouse, rat, or rabbit IL-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 sertun (Gibco#26140-079), 1% Non Essential Amino Acids, 2 mM L-
glutamine, 1 mM sodium pyruvate, penicillin G (100 U/500 mi), and streptomycin (100 pg/560
). Cells were grown in T150 flasks until they were about 80-90% confluent the day of the
assay. Rat IL17A (Prospec bio, Cat# CYT-542) was reconstituted in sterile PBS, without CaZ2+
and Mg2+, with 0.1% BSA. aliquoted and stered frozen at 100 pg/mi.. Rabbit IL17A (Abbott,
A-1239293.0) was aliquoted and stored frozen at 260 ng/mi.. Murine TNF-o was reconstituted
in.1% BSA/PBS without Ca”* and Mg™ at a concentration of 10 pg/mL, aliquoted, and stored
frozen. Freshly thawed I1.-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 IL-17A or 100 ng/mL rabbit IL-17A, and incubated
at 37°C for 1 houy.

NiHST.’i cells (typically about 400,000 celis 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 ul
of the pre-incubated with DVD-Ig plus 11.-17. Mu TNF-a at 5.5 ng/ml. (10x) was added in 11ul
of media to ¢ach well. The final concentration of TL-17A was 10 ng/ml for murine and rat and
25 ng/mkb. for rabbit. The final concentration for mu TNFg 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 neuatralization was measured by determination of IL-6 amounts in supernatant using a
commercial Meso Scale Discovery kit (cat# K112AK A-4) according to manufacturer’s
instruction, TC50 values were obtained using logarithm of antibody versus IL.-6 amount variable

slope fit relative to baseline I1.-6 levels induced with TNF alone.

Table 23. IL-6 secretion from fibroblast cell line in response to [1-174A
DVD-ig Name | Human I 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
hMAX195-24-h10F7-A6.8 DVD-Ig 200 62
hMAKI195-21-h10F7-A16.8 DVD-1g 200 78
hMAK195-24-h10117-A16.8 DVD-Ig 200 81
hMAK195-21-h10F7-A11.8 DVD-Ig 200 76
hMAK195-24-h10F7-A11.8 DVD-Ig 200 81
hEMAKI195-21-h10F7-B13.8 DVD-Ig 200 58
EMAK195-21-h10F7-B20.8 DVD-Ig 200 44
hMAK199-1-h10F7-M10.8 DVD-Ig 145 33
hMAXK199-1-h10F7-M11.8 DVD-ig 200 29 33 248 211
hMAKI199-10-h10F7-M10.8 DVD-Ig 200 26
hMAK199-10-h10F7-M11.8 DVD-lg 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 10O 21 26 217 223
hMAK195-24-h10F7-M11.4 DVD-Ig wt 200 170
hMAK109-4-hiOF7-M11.4 DVD-lg wt 200 30
niOF7-M11-hMAk199-4. 4 DVD-Ig wt 40 57
h10F7-M11-BMAK199-4.8 DVD-1g wt 50 14
hMAKI99-1-hIOF7-M11.8 QL DVID-Ig 160 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
bMAK199-4-h10F7-M11.8 DVD-Ig wt 46 24 27 364 159
hMAX195-21-h10F7-M11.8 DVD-Ig wt 1040 30 48 422 180
hMAK195-24-hi0F7-M11.8 DVD-Igwt | 77 33 44 367 209

Therapeutic efficacy of IL-17 antibodies
Neutralizine potency of [1.-17 antibedies in acute I1.-17 induced KC model

Several TNE/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 1.p. with 3pg thiL17 in a 500pL 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.

Tabile 24. ED50 in mouse cytcekine challenge modeis
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-1g wt 27

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

mouse model

The TNF arms of the TNT/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 pL 0.9% sodium chloride and monitored for survival over 48 hours. ED30
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-M11.5 DVD-ig wt 0.014
hMAK195-24-h10F7-M11.8 DVD-Ig wt 0.016

PK bioanalvtical protocol for TNF/IL17 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 (ubes, 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 uman 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 TNE/I1L.-17 DVD-Ig molecales
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DVD-Ig Name T A Cmax Vss CL
(day) | ug/mD) | (mlke) | (memike)

;%gﬁ;%'zl“hmwm B4 1535 55.5 0.17
%z\fr%ﬁ;%-m-mow-mn.s 120 | 1594 64.3 0.17
k;)l\é%li;%—%—thF?—MlO.S 7.2 149.6 57.9 0.25
i};l\égij;%-l—hl(}W—MlO.S 9.2 132.4 61.2 0.20
%%%§;99'4'h] OF7-MI18 | 110.0 64.5 0.24
r};&g{gﬁéﬁl-mom-mu.g 11.3 135.8 56.3 0.14
%%‘gﬁégﬁd"hmp”m 18 197 1259 58.9 0.22
E%g%;ﬁ”hwwml'g 9.3 913 87.6 0.28
g‘f]%ﬁéff“‘hmm‘m L8 1114|804 93.6 0.25

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/mlL., labeled with

Alexa Fluor 488 and purified using spin columns. The Alexa Fluor 483 dye has a

tetrafluorropheny] (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 fo (.5 mg/mb 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-1g Name Slope
hMAK199-1-h10F7-M10.8 DVD-Ig (.16,0.21
hMAk199-1-h10F7-M11.8 DVD-Ig 0.41
hMAk199-10-h10F7-M10.8 DVD-Ig 0.30
hMAk199-10-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 2 DVD-Binding Protein Having Two Linker Lengths

A constant region containing p! Fc with mutations at 234, and 235 1o 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: V,-Vz-C and Vy-V,-C. The linker sequences, derived from the N-terminal
sequence of human CI/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:
QPKAAPSVTLEPP (SEQ ID NO: 16)

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

heavy chain (v1): 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 1D NO: 15); Long linker:
QPKAAPSVTLFPP (SEQ ID NO: 16)

light chain (if anti-B has k):Short linker: TVAAP (SEQ 1D NO: 13); Long linker:
TVAAPSVFIFPP (SEQ ID NO: 14)

heavy chain (y1): Short linker: ASTKGP (SEQ ID NO: 21); Long linker:
ASTKGPSVEPLAP (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 disciosure incorporates by reference in their entirety technigues 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, .M. et al. eds., SHORT PROTOCOLS IN MOLECULAR BIOLOGY (4% Ed. 1999) John
Wiley & Sons, NY. (ISBN (-471-32938-X);

CONTROLLED DRUG BIDAVAILABILITY, 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, 2™ ea., pp. 20 1-16, Oxf{ord University Press, New York, New York,
{19943,

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, B.A., er 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 ubel eds., ANTIBODY ENGINEERING (2(01) Springer-Verlag. New York. 790
pp. (ISBN 3-540-41354-5);

Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, WY (1990);
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[u and Weiner eds., CLONING AND EXPRESSION VECTORS FOR (GENE FUNCTION ANALYSIS
{2001) BioTechniques Press. Westborough, MA. 298 pp. (ISBN 1-881259-21-X);

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

Old, R.W. & 5.B. Primrose, PRINCIPLES OF GENE MANIPULATION: AN INTRODUCTION TO
GENETIC ENGINEERING (3d Ed. 1985) Blackwell Scientific Pablications, Boston. Studies in
Microbiology; V.2:409 pp. (ISBN 0-632-01318-4);

Sambrook, I. 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. FrRoM GENES TO CLONES: INTRODUCTION TO GENE TECHNOLOGY (1987)
VCH Publishers, NY (translated by Horst Thelgaufts). 634 pp. (ISBN 0-89573-614-4).

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

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

Fguivalents
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 ilustrative rather than Iimiting 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 thercfore

inended to be embraced herein.
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Ciaims

1. A binding protein that specifically binds at least two target proteins, wherain the
farget proteins comprise TNF-o and fL-17, and the binding protein comprises a polypepiide
chain, wherein the polypeptide chain comprises VD1-(X1n-VD2-C-(X2)n, wherein;
VD1 is a first heavy chain variable domain;
VD2 Is 2 second heavy chain variable domain;
C is a heavy chain constant domain;
X1 is a linker with the proviso that it is not CH1;
X2 is an F¢ region;
{XDin, whereinnis Oor 1;
(X2)n, wherein nis © or 1; and
wherein the binding protein is capable of binding human IL-17 and TNF-q;
wherein the VD1 and the VD2 comprises either
a first CDR-H1 comprising NYGI,
a first CDR-H2 comprising WINTYTGKPTYAQKFQG, and
a first CDR-H3 comprising KLFTTMDVTDNAMDY! and.
or comprises
a second CDR-H1 compriging DYEIH,
a second CDR-H2 comprising VNDPESGGTFYNQKFDG, and
a second COR-H3 comprising YSKWDSFDGMDY.

2, The binding protein of claim 1, wherzain the polypeptide chain comprisss the amino
actd sequence of SEQ 1D NO; 680.

3. A binding protein that specifically binds at least two target proteins, wherein the
target proteins comprise TNF-o and 1L-17, and the binding protein comprises a poiypepiide
chain, wherein the polypeptide chain comprises VD1-(Xin-VD2-C-{2n, wherein;
‘ VD1 is a first light chain variabie domain;
VD2 is & second fight chain variable domain;
C is a light chain constant domain;
X1 is a linker with the provigo that it is not CL;
‘X2 does not comprise an Fe region;
(X1, whereinnis G or 1,
(X2, wherein nis 0 or 1; and
wherein the binding protein is capable of binding human {L-17 and TNF-o;
wherein the VD1 and VD2 comprises either

187



a first CDR-L1 comprising RASQDISQYLN,
a first CDR-L2 comprising YTSRLAS, and
a first CDR-L3 comprising QQGNTWPPT,

or comprises
a second COR-L1 comprising RASSGHSYID,
a second CDR-L.2 comprising ATFDLAS, and
2 second CDR-L.3 comprising RQVGSYPET,

4. The binding protein of claim 3, wherein the polypeptide chain comprises the amine
acid sequence of SEQ ID NQ: 665.

5. The binding protein of claim 1 or 3, wherein the VD1 or VD2 comprises an amino
acid sequence selected from the group consisting of SEQ 1D NOs: 668 and 6686,

B. A binding protein that specifically binds at jeast two {arget proteins, wherein the
target proteins comprise TNF-a and IL-17, and the binding protein comprises first and
second poiypeptéde-chains, wherein the first polypeptide chain comprises a first VD1-0{1)n-
VD2-C-(X2n, 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 with the proviso that it is not CH1;
X2 1s an Fc region,; and '
nis 0ort;
wherein the VD1 or VD2 of the first polypeptide chain comprises
a first CDR-H1comprising the amino acid sequence of NYGII;
g first CDR-H2 comprising the amino acid sequence of WINTYTGKPTYAQKFQG;
and '
a first CDR-H3 comprising the amino acid sequence of KLFTTMDVTDNAMDY;
Or COMpPrises
a second CDR-H1 comprising the amino acid sequence of DYEIH;
a second CDR-HZ comprising the amino acid sequence of
VNDPESGGTFYNQKFDEG; and
a second CDR-H3 comprising the amino acid seguence of YSKWDSFDGMDY: and

wherein the second polypeptide chain comprises a second VD 1-{X1)n-VD2-C-(X2)n,
wherein
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VD1 is & first light chain variable domain;
VD2 is & second light chain variabie domain;
C is & light chain consiant domain;
X1 is a second linker with the proviso that if is not a light chain constant
domain;
X2 does not comprise an Fo region;
nis 0 or1; and
wherein the VD1 or VD2 of the second poiypeptide chain comprises
a first CDR-L1 comprising the amino actd saquence of RASQDISQYLN;
a first CDR-L2 comprising the amino acid sequence of YTSRLAS; and
a first CDR-1.3 comprising the aminoc acid sequence of QLENTWPPT;
OF comprises
a second CDR-L1 comprising the amino acid sequence of RASSGIISYID;
2 second CDR-L.2 comprising the amino acid sequance of ATFDLAS; and
a second CDR-L.3 comprising the amine acid sequence of RQVGIYPET, wherein
noth VD 1s bind the same target protein and both VD2s bind the same target protein.

7. The binding protein of claim &, wherein the VD1 or VD2 of the first polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 861, and the VD1 or VD2 of the second
polypeptide chain comprises the amino acid sequence of SEQ ID NO: 666.

8. The binding protein of claim 1, 3, or 6, wharein X1 andfor X2 is any one of SEQ 1D
NOs 1-28, 662, and 667.

g. The binding protein of ciaim 8, wherein the binding protein comprises two first
polypeptide chains and two second polypeptide chaing,
10. The binding protein of claim 1, 3, or §, whersin the Fc region is a variant sequance

Fc region.

11.  The binding protein of claim 1, 3, or 8, wherein the Fc region is an Fc region from an
lgG1, 1gG2, 1gG3, IgG4, igA, IgM, IgE, or IgD.

12.  The binding protein of claim 6, wherein the VD1 of the first polypeptide chain
comprises-the first CDR-H1 that comprises the amino acid seguence of NYGH, the first
CDR-H2 that comprises the amino acid sequence of WINTYTGKPTYAQKFQG, and the first
CDR-H3 thai comprises the amine actd sequence of KLFTTMDVTDNAMDY,
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wherein the VD2 of the firgt polypeptide chain comprises the second COR-H1 that
comprises the amino acid seguence of DYEIH, the second CDR-H2 that comprises the
amino acid sequence of VNDPESGGTFYNQKFDG, and the second CDR-H3 that comprises
the amino acid sequence of YSKWDSFDGMDY;

wherein the VD1 of the second polypeptide chain comprises the first CDR-L1 that
comprisas the amino acid sequence of RASQDISQYLN | the first COR-L2Z that comprises the
amino acid sequence of YTSRLQS, and the first COR-L3 that comprises the amino acid
seguence of QQGNTWPPT; and
wherain the VD2 of the second polypeptide chain comprises the second CDR-L1 that
comprises the amino acid sequence of RASSGHSYID, the second CDR-L2 that comprises
the amino acid sequence of ATFDLAS, and the second CDR-L3 that comprises the amino
acid seguence of RQVGIYPET.

13.  The binding protein of claim &, wherein the VD2 of the first polypeptide chain
comprisas the second CDR-H1 that comprises the amino acid sequence of DYEIH, the
second CDR-HZ that comprises the amino acid sequence of VNDPESGGTFYNQKFDG, and
the second CDR-H3 that comprises the amino acid sequence of YSKWDSFDGMDY, and
wherein the VD2 of the second polypeptide chain the second CDR-11 that comprises the
amino acid sequence of RASSGISYID, the second CDR-L2 that comprises the amino acid
sequence of ATFDLAS, and the second CDR-L3 that comprises the amino acid sequence of
RQVGSYPET.

14.  The binding protein of claim 6, wherein the VD1 of the first polypeptide chain
comprises ihe first COR-H1 that comprises the amino acid sequence of NYGI, the first
CDR-HZ2 that comprises the amino acid sequence of WINTYTGKPTYAQKFQG, and the first
CDR-H3 that comprises the amino acid sequence of KLFTTMDVTDNAMDY (SEG ID NO:
815} and

wherein the VD1 of the second polypeptide chain comprises the first CDR-L1 that comprises
the amino acid sequence of RASQDISQYLN, the first COR-L.2 that comprises the aminc acid
saquence of YTSRLQS, and the first CDR-L3 that comprises the amine acid sequence oF
QQGNTWPPT,

18. The binding protein of claim 6, wherein the VYD1 of the first polypeptide chain
comprises the aminc acid sequence of SEQ 1D NO: 6681, the VD2 of the first polypeptide
chain comprises the amino acid sequence of SEQ ID NO: 663, the VD1 of the second
polypeptide chain comprises the amino acid sequence of SEQ [D NC: 666, and the VD2 of
the second polypeptide chain comprises the atnino acid sequence of SEQ ID NO: 668,
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18,  The binding protein of claim 6, wherein wherain the first polypeptide chain comprises
the amino acid sequence of SEQ 1D NO: 860, '

17.  The binding protein of claim &, wherein the second polypeptide chain comprises the
amino acid seguence of SEQ 1D NC: 865,

18.  The binding protein of claim 6, wherein the first polypeptide chain comprise the
amino acid sequance of SEQ D NO: 860, wherein heavy chain constant domain comprises
the amino acid 'sequence of SEQ 1D NO: 774, the second poiypeptide chain comprise the
amino acid sequence of SEQ ID NO: 885, and the light chain constant domain comprises the
amino acid sequence of SEQ 1D NO: 668,

19. A binding protein that specifically binds at ieast two target proteins, wherain the
target proteins comprise TNF-a and 1L-17, and the binding protsin comptises four
polypeptide chains, whersin two polypepiide chains comprise VD 1-{X1jn-VD2-C-(X2)n,
wherain
VD1 is a first heavy chain variable domain;
VD2 is & second heavy chain variabie domain;
C is & heavy chain constant domain;
X1 is a first linker inker with the provisc that it is not CHT,
X2 is an Fe region; and
nisbor1;
wherein fwo polypeptide chains comprise VD1-0X1)n-V2-C-{X 2}, wherein
VD1 is a first light chain variable domain;
VD2 is & second light chain variable domain;
C is a jight chain constant domain;
X1 is a second linker iinker with the provigo that it is not a light chain constant
domain;
XZ does not comprise an Fc region, and
nis Dor1;
whartein the VD1 and VD2 of the two first polypeptide chains comprises either
a first CDR-H1 comprising the aminc acid sequence of NYGH;
g first CDR~M2 comprising the aminc acid sequence of WINTYTGKPTYAQKFQG;
and
a first CDR-H3 comprising the amino acid sequence of KLFTTMDVTDNAMDY;

or cormprises
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a sscond COR-H1comprising the amino acid seguence of DYEIH;

a second CDR-H2 comprising the amino acid seguence of
VNDPESGGTFYNQKFDG; and

a second CDR-H3-comprising the amino acid sequence of YSKWDSFDGMDY,
wherein the VD1 and VD2 of the two second polypeptide chains comprises either

a first COR-L1 comprising the aminc acid segusnce of RASQDISQYLN;

a first CDR-L.2 comprising the amino acid sequence of YTSRLQS, and

a first COR.L3 comprising the amino acid sequence of QQGNTWPPT,
or comprises

a second CDR-L1 comprising the amino acid sequance of RASSGHSYID (SEQ D
NO: 822);

a second CDR-L2 comprising the amino acid seguence of ATFDLAS (SEQ 1D NO:
823); and

a second CDR-L.3 comprising the amino acid sequence of RQVESYPET (SEQ 1D
NG: 824},

wherein all four VD1s bind the same target protein and al four VD2s bind the same target
proteir.

20. The binding protein of claim 18, wherein the VD1 or VD2 of the two first polypeptide
chains comptises the amine acid seguence of SEQ ID NO: 661 or SEQ ID NO: 683, and the
VD1 or VD2 of the two second polypeptide chaing comprises the amino acid sequence of
SEQ 1D NQ: 686 or SEQ ID NO: 868.

21, The binding protein of claim 19, the V1 of the two first polypeptide chains the first
CDR-H1 that comprises the amino acid sequence of NYGII, the first COR-H2 that comprises
the amino acid sequence of WINTYTGKPTYAQKFQG, and the first CDR-H3 that comprises
the aminc acid sequence of KLFTTMDVTDNAMDY;

wherein the VD2 of the two first polypeptide chains comprises the second CDR-H1
that comprises the aminc acid sequence of DYEIH, the second CDR-H2 that comprises the
amino acid sequence of VNDPESGGTFYNQKFDG, and the second CDR-H3 that comprises
the amino acid sequence of YSKWDSFDGMDY;

wherein the VD1 of the two second polypeptide chains comprisas the first CDR-L1
that comprises the aminoc acid seguence of RASQDISQYLN, the first CDR-LZ that comprises
the aminoc acid sequence of YTSRLQS, and the first CDR-L3 that comprises the amino acid
sequence of QQGNTWPPT; and

whersin the VD2 of the two second polypeptide chains comprises the second CDR-
L1 that comprises the amine acid sequence of RASSGISYID, the second COR-L2 that
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comprises the amino acid sequence of ATFDLAS, and the second CDR-L3 that comprises
the amino acid sequence of RQVGSYPET.

22, The binding protein of claim 2, 7, or 20, wherein VD1 of the first polypeptide chain(s)
comprises the amino acid sequence of SEQ 1D NO: 661.

223 The binding protein of claim 2, 7, or 28, wherein VD2 of the first polypeptide chain(s)
comprises the amino acid sequence of SEQ D NO: 661,

24.  The binding protein of claim 2, 7, or 20, wherein VD1 of the sacond polypeptide

chain(s) comprises the amino acid sequence of 3EQ 1D NO: 666,

25.  The binding protein of claim 2, 7, or 20, wherein VD2 of the second polypepiide
chain(s} comprises the amino acid sequence of SEQ 1D NO: 666.

26. The binding protein of claim 20, wherein the VD1 of the two first polypeptide chains
comprisas the amino acid sequence of SEQ ID NG: 881, and the VD1 of the two second
polypepiide chains comprises the amino acid sequence of SEQ ID NO: 666,

27.  The binding protein of claim 20, wherein the VD2 of the two first polypeptide chains
comprises the amino acid sequence of SEQ 1D NO: 661, and the VD2 of the two second
polypeptide chains comprises the amino acid seguence of SEQ 1D NO: 666.

28.  The binding protein of claim 20, wherein the VD1 of the two first polypeplide chains
comprises the amino acid sequence of SEQ ID NO: 683, and the VD1 of the two second

nolysaptide chaing comprises the amino acid sequence selected of SEQ D NO: 888,

29. The binding protein of claim 20, wherein the VD2 of the two first-polypeptide chains
comprises the amino acid sequence of SEQ 1D NC: 863, and the VD2 of the two second
polypeptide chains comprises the amino acid seqguence of SEQ 1D NO: 668,

30. The bingding protein of ciaim 20, wherein the VD2 of the two first polypeplide chains
comprisas the amino acid sequence of SEQ D NO: 683, and the VDZ of the two second
polypeptide chains comprises the amino acid sequence of SEQ ID NO: 868, and wherein the
VD1 of the two first polypeptide chains comprises the amino acid sequence of SEQ 1D NO:
661, and the VD1 of the two second polypeptide chains comprises the aminc acid segquence
of SEQ 1D NO: 668,
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31.  The binding protein of claim 20, wherein the fwo first polypeptide chains comprise the
aming acid sequence of SEQ 1D NO: 680,

32.  The binding protein of claim 20, wherain the two second polypaptide chains comprise
the amino acid sequence of SEQ 1D NO: 665.

33. A binding protein comprising two first polypeptide chains each comprising the amino
acid sequence of SEQ ID NO: 880, and two second polypeptide chains each comprising the
amino acid sequence of SEQ 1D NO- 665,

34.  The binding protein of ciaim 33, wherein the two first polypeptide chains comprise the
amino acid sequence of SEGQ ID NO: 774, and wherein the two second polypeptide chains

comprise the aminc acid sequence of SEQ 1D NO: 668,

35, The binding protein of claim 1, 3, 6, 19, or 20, wherein the binding protein comprises
an amino acid sequence seleciad from the group consisting of SEQ 1D NOs: 554, 558, 734,
774, and 776,

36.  The binding protein of claim 198, wherein the X1 in the two first polypeptide chains
and the two second polypapiide chains independently comprises an amino acid sequence
selactad from the group consisting of SEQ ID NOs: 1-29, 682, and 867.

37.  The binding protein of claim 1€, wherein the Fc region comprises a variant Fc region.

38, A binding protein conjugate comprising a binding protein of ciaim 1, 3, 6, 18, or 20-
37, the binding protein coniugate further comprising an agent selected from the group
consisiing of: an immuncadhension molecule, an imaging agent, a therapeutic agent, ora

cytotoxic agent.
39.  The hinding protein conjugate of claim 38, wherein the imaging agent is a radiotabel,
an enzyme, a fiuorescent tabel, & luminescent label, a bioluminescant iabel, a magnefic

label, or biotin.

40, The binding protein of claim 1, 3, 6, 19, or 20-37, wherein the binding proteinis a
crysiallized binding protein.
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41, Anisolated nucleic acid encoding a binding protein amino acid sequence of claim 1,
3, 6,19, or 20-37.

42, A vector comprising the isolated nucielc acid of claim 41.

43.  The vector of claim 42, wherein the vector is pcDNA, pTT, oTT3, pEFBOS, pBVY, pJV,
pcDNAZ. T TOPO, pEF6 TOPQ, pHybE, pBOS-hCy1 or pBJ.

44, A host cell comprising the vector of claim 42 or 43.

45, The host cell of claim 44, wherein the host cell is a prokaryotic cell.

46,  The host cell of claim 44, wherein the host cell is a eukaryotic cell.

47.  The host cell of claim 46, wherein the sukaryotic cell is a protist cell, animal cell, plant

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

48. A method of producing a binding protein, comprising culturing the host cell described
in any one of claims 44-47 in culfure medium undar conditions sufficient to produce the
binding protein.

489. A pharmaceutical composition comprising the binding protein of claim 1, 3, 6, 18, or
20-37, and a pharmaceutically acceptable carrer,

§0.  The pharmaceutical composition of claim 48, furthar comprising at lsast ans

additional agent.

51.  The pharmaceutical composition of claim 50, wherein the additional agent is an
imaging agent, a cyloioxic agent, an angiogenesis inhibitor, 2 kinase inhibitor, a co-
stimutation molecuie blocker, an adhesion molecuie blocker, an anti-cytokine antibody ar
functional fragment thereof, methotrexate, cyciosporin, rapamycin, FK506, a detectable label
ot raporter, a TNF antagoenist, an antirheumatic, a muscie relaxant, a narcotic, a non-steroid
anti-nflammatory drug (NSAID), an analgesic. an anesthetic, a sedative, a locat anesthetic,
a nsuromuscular biocker, an antimicrobial, an antipsoriatic, a corticesteriod, an anabaolic
steroid, an erythwopoietin, an immunization, an immunegiobulin, an immunosuppressive, a

growth hormone, a hormone replacemeant drug, a radiopharmaceutical, an antidepressant,
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an antipsychotic, & stimulant, an asthma medication, a beta agonist, an inhaled steroid, an

epinephrine or anaiog, a cytokine, or a cytokine antagonist.

52. Use of the binding praiein of any of claims 1, 3, 8, 18, or 20-37 in the manufacture of
5 medicament for treating a sublect for & disease or a disorder wherein the medicament is fo

be adminisierad to the sublact such that ireaiment is achiaved.

53, The use of ciaim 52, wharsein the disorder is autoimmune and inflammatory disorders,
asthma, rheumatoid arthriits, ankylosing spondyilitis, psoriatic arthritis, spondylosing
arthropathy, psoriasis, gastrointestinat disorders, inflammatory bowel disease, ulcerative
cholifis, Chrohn's disease, uveitis, and systemic lupus erythematosis.

54. The use of claim 53, wherein the administration to the subiect is parenteral,
subcutaneous, intamuscular, intravenous, intrarticular, intrabronchial, infreabdominal,
intracapsular, intracartilaginous, intracavitary, intraceiial, intracerebeallar,
intracerebroventricular, intracolic, infracervical, intragastric, intrahepatic, intramyocardial,
intraosteal, infrapelvic, intrapericardiac, intraperitoneal, intrapleural, intraprostatic,
intraputmonary, intrarectal, intrarenal, intraretinal, infraspinal, intrasynovial, intrathoracic,

intrauterine, intravesical, bolus, vagina!, rectal, busecal, sublingual, infranasal, or fransdermat,

55. A method for gensrating 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
first antigen;

b) ebtaining 2 second parent antibody or antigen binding portion thereof, capable of
birding a second antigen,

e} constructing the polypeptide of any ons of claims 1. 3, 6, 18, or 20-37:

d) expressing the polypeptide chain(s);

such that a binding protein capable of binding the first and the second aniigen is

generated.

56. A rﬁethod of determini'ng the presence of at least ones antigen or fragment thereof ina
test sample by an immunoassay,

wherein the immunoassay comprisss centacting the test sample with at leas! one binding
protein and at isast one detectable label-whersin the at ieast one binding protein comprises
the binding protein of claim 1, 3, 8 19, or 20-37.

196



57.  The method of claim 86, further comprising:

(i) contacting the test sample with the at least one binding protein, wherein the hinding
prodein binds {0 an epitope on the antigen or fragment thereof so as to form a first complex;
(i} contacting the complex with the at least one detectable iabel, wherein the detectable
tabel binds {o the binding protein or an epiiope 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 comiplex, wherein the presence of
the antigen or frégmen’t thereof is directly correlated with the signal generated by the
detectabie lahel.

58. The mathod of claim 58, further comprising:

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

(i) contacting the complex with the at ieast one deieciabie iabel, wherein the detectable
iabel competes with the antigen or fragment thereof for binding to the binding protein so as
to form & second compiax; and

(i) detecting the presence of the antigen or fragment thereof in the test sample based on
the signal generated by the detectable labsl in the second complex. whersin the presence of
the antigen or fragment thereof is indirectly correlated with the signal generaisd by the
detectabie label.

59.  The method of any one of claims 56-58, whersin the test sample is from a patient
and the meathod further comprises diagnosing, prognosticating, or asseassing.the efficlency of
therapeutic/prophylactic treatment of the patient, and

wherein if the method further comprisas assessing the efficacy of therapeutic/prophylactic
treatrment of the patient, the method aptionally further comprises modifying the

therapeutic/prophyiactic freatment of the patient as needed to improve efficacy.

80.  The method of any one of claims 56-59, wherein the method is adapted for use in an

autornated system or a semi-automated system.

81.  The method of any one of claims 56-59, wherein the method determines the

presence of more than one antigen in the sampie.

62. A mathod 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 Jeast one binding protein and at least one
detectable label and {b) comprises comparing a sighal generated by the detectable labe!
with & control or calibrator comprising the antigen or fragment thereof,

whersin the calibrator is optionally part of a serles of calibrators in which sach calibrator
differs from the other caiibrators in the series by the concentration of the antigen or fragment
theraof,

wherein the at leasi one binding protein comprises the binding protein of claim 1, 3, §, 19,
or 20-37.

83.  The method of ciaim 62, 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 o form a first compiex;
(i) contacting the complex with the at least one detectable label, wherein the detectable
label binds io an epitope on the antigen or fragment thereof that is not bound by the binding

protiein to form & second complex; and

(iii} determining the amount or concentration of the antigen or fragment thereof in the test
sampie based on the signal generated by the deteciable label in the second complex,
wherein the amount or concentration of the antigen or fragment thereof is directly
proportionat to the signal generated by the detectable label.

64, The method of claim 62, further comprising:

{i) cortacting the test sampie with the at isast one binding protein, whersin the binding
protein binds to an epitope on the antigen or fragment thereof so as to form & first complex;
(i) contacting the complex with the at leas! one detectable label, whersih the detectable
iabe! competes with the antigen or fragment thereof for binding to the binding protein so as

o form & second complex; and

(iif) determining the amount or concentration of the antigen or fragment thereof in the iest
sample based on the signal generated by the deteciable label in the second complex,
wherein the presance of the antigen or fragment theraof is indirectly proportional 1o the
signal generated by the detectable label.

85.  The method of any one of claims §2-64, wherein the test sample is from a paiient
and the method further comprises diagnosing, prognosticating, or assessing the efficiency of
therapeutic/prophyiaciic treatment of the patient, and

wherein i the method further comprises assessing the efficacy of therapeutic/prophylactic
treatment of the patient, the method optionally further comprises modifying the
therapeutic/prophyiactic treatment of the patient as needed to improve efficacy.
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66.  The method of any ons of claims 62-65, wherein the method is adapted for use in an

auiomated system or a semi-auiomated system.

67.  The method of any one of claims 62-66, wherein the method determines the amount

or concantration of more than one antigen in fhe sample.

68, A kit for assaying & test sampie for the presence, amount, or concantration of an
antigen or fragment thereof, the kit comprising

{a) instructions for assaying the test sampie for the antigen or fragment thereof and

{b) at least one binding profein comprising the binding protein of ciaim 1, 3, 9, 19, or 20-
37.
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