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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. 

5 

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 

10 chronic inflammatory diseases, cancer, and other diseases are provided. 

Background of the Invention 

Ifmgineered proteins, such as multispecific binding proteins capable of binding two or 

more antigens are known in the art. Such multispecific binding proteins can be generated using 

cell fusion, chemical conjugation, or recombinant DNA techniques. 

15 Bispecific binding protein have been produced using quadroma technology (see 

Milstein and Cuello (1983) Nature 305(5934):537-40) based on the somatic fusion of two 

different hybridoma cell lines expressing murine monoclonal antibodies (mAbs) with the 

desired specificities of the bispecific antibody. Because of the random pairing of two different 

immunoglobulin (Ig) heavy and light chains within the resulting hybrid—hybridoma (or 

20 quadroma) cell line, up to ten different Ig species are generated. of which only one is a 

functional bispecific antibody. The presence of mis-paired by-products, and significantly 

reduced production yields, means sophisticated purification procedures are required. 

Bispecific binding protein can also be produced by chemical conjugation of two 

different mAbs (see Staerz et al. (1985) Nature 314(6012): 628-31). This approach does not 

25 yield homogeneous preparation. Other approaches have used chemical conjugation of two 

different mAbs or smaller antibody fragments (see Brennan et al. (1985) Science 229(4708): 81- 

3). 

Another method used to produce bispecific binding protein is the coupling of two 

parental antibodies with a hetero-bifunctional crosslinker, but the resulting bispecific antibodies 

30 suffer from significant molecular heterogeneity because reaction of the crosslinker with the 

parental antibodies is not site-directed. To obtain more homogeneous preparations of bispecific 

antibodies two different Fab fragments have been chemically crosslinked at their hinge cysteine 

residues in a site-directed manner (see Glennie et al. (1987) J. Immunol. 139(7): 2367-75). But 

this method results in Fab' 2 fragments, not full a IgG molecule. 

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

(see Kriangkum et al. (2001) Biomol. Engin. 18(2): 31-40). Tandem single-chain Fv molecules 
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and diabodies, and various derivatives thereof, are the most widely used. Routinely, 

construction of these molecules starts from two single-chain Fv (scFv) fragments that recognize 

different antigens (see Economides et al. (2003) Nat. Med. 9(1): 47-52). Tandem scFv 

molecules (taFv) represent a straightforward format by simply connecting the two scFv 

5 molecules with an additional peptide linker. The two scFv fragments present in these tandem 

scFv molecules form separate folding entities. Various linkers can be used to connect the two 

scFv fragments and linkers with a length of up to 63 residues (see Nakanishi et al. (2001) Ann. 

Rev. Immunol. 19: 423-74). Although the parental scPv fragments can normally be expressed in 

soluble form in bacteria, it isrhowever. often observed that tandem scPv molecules form 

10 insoluble aggregates in bacteria. Thus, refolding protocols or the use of mammalian expression 

systems are routinely applied to produce soluble tandem scFv molecules. In vivo expression by 

transgenic rabbits and cattle of a tandem scFv directed against CD28 and a melanoma-

associated proteoglycan was reported by Gracie et al. (1999) J. Clin. Invest. 104(10): 1393-401. 

In this construct, the two scPv molecules were connected by a CHI linker and serum 

15 concentrations of up to 100 mg/L of the bispecific antibody were obtained. Various strategies 

including variations of the domain order or using middle linkers with varying length or 

flexibility were employed to allow soluble expression in bacteria. A few studies have reported 

expression of soluble tandem scFv molecules in bacteria (see Leung et al. (2000) J. Immunol. 

164(12): 6495-502; Ito et al. (2003) J. bnrnunol. 170(9): 4802-9; Karni et al. (2002)3. 

20 Neuroimmunol. 125(1-2): 134-40) using either a very short Ala3 linker or long glycine/serine-

rich linkers. In another study, phage display of a tandem scFv repertoire containing randomized 

middle linkers with a length of 3 or 6 residues was employed to enrich for those molecules that 

are produced in soluble and active form in bacteria. This approach resulted in the isolation of a 

tandem scFv molecule with a 6 amino acid residue linker (see Arndt and Krauss (2003) Methods 

25 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 

30 produced from scFv fragments by reducing the length of the linker connecting the VI-1 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 VII and VL domains. Bispecific diabodies are produced by expressing 

two polypeptide chains with either the structure VHA-VLB and VHB-VLA (VH-VL 

35 configuration), or VLA-VHB and VLB-VHA (VL-VH configuration) within the same cell. A 

large variety of different bispecific diabodies have been produced in the past and most of them 
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can be expressed in soluble form in bacteria. However, a comparative study demonstrated that 

the orientation of the variable domains can influence expression and formation of active binding 

sites (see Mack et al. (1995) Proc. Natl. Acad. Sci. USA 92(15): 7021-5). Nevertheless, soluble 

expression in bacteria represents an important advantage over tandem scFv molecules. 

5 However, since two different polypeptide chains are expressed within a single cell inactive 

homodimers can be produced together with active heterodimers. This necessitates the 

implementation of additional purification steps in order to obtain homogenous preparations of 

bispecific diabodies. One approach to force the generation of bispecific diabodies is the 

production of knob-into-hole diabodies (see Holliger et al. (1993) Proc. Natl. Acad. Sci. USA 

10 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 Va137 with Phe 

and Leu45 with Trp and a complementary hole was produced in the VL domain by mutating 

Phe98 to Met and Tyr87 to Ala, either in the anti- HER2 or the anti-CD3 variable domains. By 

using this approach the production of bispecific diabodies could be increased from 72% by the 

15 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 

20 mutational modification of the immunoglobulin sequence at the constant region, thus creating 

non-native and non-natural form of the antibody sequence, which may result in increased 

immunogenicity, poor in vivo stability, as well as undesirable pharmacokinetics. 

Single-chain diabodies (scDb) represent an alternative strategy for improving the 

formation of bispecific diabody-like molecules (see Holliger and Winter (1997) Cancer 

25 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 

30 demonstrated that bispecific single chain diabodies are expressed in bacteria in soluble and 

active form with the majority of purified molecules present as monomers (see Holliger and 

Winter (1997) Cancer Immunol. Immunother. 45(34): 128-30; Wu et al. (1996) 

Immunotechnol. 2(1): 21-36; Pluckthun and Pack (1997) hrununotechnol. 3(2): 83-105; 

Ridgway et al. (1996) Protein Engin. 9(7): 617-21). Thus, single-chain diabodies combine the 

35 advantages of tandem scFvs (all monomers are bispecific) and diabodies (soluble expression in 

bacteria). 

3 



WO 2013/063110 
	

PCT/US2012/061686 

More recently diabodies have been fused to Fc to generate more Ig-like molecules, 

named di-diabodies (see Lu et al. (2004) J. Biol. Chem. 279(4): 2856-65). In addition, 

multivalent antibody construct comprising two Fab repeats in the heavy chain of an IgG and 

capable of binding four antigen molecules has been described (see PCT Publication No. WO 

5 0177342 and Miller et al. (2003) J. Immunol. 170(9): 4854-61). 

TNF (also referred to as tumor necrosis factor, tumor necrosis factor-alpha, tumor 

necrosis factor-a, TNF--a, and cachectin) is a cytokine involved in the regulation of immune 

responses. It plays a critical role in the pathology associated with a variety of diseases involving 

immune and inflammatory elements. such as autoimmune diseases, particularly those associated 

10 with inflammation. Therefore, the binding proteins herein may be used to treat these disorders. 

It is also involved in respiratory disorders; inflammatory and/or autoimmune conditions of 

various organs; tumors or cancers; and various types of viral, bacterial and parasitic infections. 

Interleulcin-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 

15 recruit monocytes and neutrophils to the site of inflammation. It acts synergistically with TNF 

to carry out its functions. IL-17 has been linked to many immune/autoimmune related diseases 

including rheumatoid arthritis, asthma, lupus, allograft rejection and anti-tumor immunity. 

There is a need in the art for improved multivalent binding proteins capable of binding 

TNF. US Patent No. 7.612,181 provides a novel family of binding proteins capable of binding 

20 two or more antigens with high affinity, which are called dual variable domain binding proteins 

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

Brief Summary of the Invention 

Multivalent binding proteins capable of binding TM' and 1L17 are provided. A novel 

25 family of binding proteins capable of binding TNF and 1L17 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-((2)n, wherein VD1 is a first 

variable domain, VD2 is a second variable domain, C is a constant domain. X1 represents an 

amino acid or polypeptide, X2 represents an Fc region and n is 0 or 1, are provided. In an 

30 embodiment the VDI and VD2 in the binding protein are heavy chain variable domains. In 

another embodiment, the heavy chain variable domain is a murine heavy chain variable domain, 

a human heavy chain variable domain, a CDR grafted heavy chain variable domain, or a 

humanized heavy chain variable domain. In yet another. embodiment V1)1 and VD2 are capable 

of binding the same antigen. In another embodiment VDI and VD2 are capable of binding 

35 different antigens. In still another embodiment, C is a heavy chain constant domain. In an 

embodiment, Xl is a linker with the proviso that Xl is not CHI. In an embodiment, X1 is a 

4 
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linker comprising the amino acid sequence AKTTPKLEEGEFSEAR (SEQ ID NO: 1); 

AKTTPKLEEGEFSEARV (SEQ ID NO: 2); AKTTPKEGG (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);  

5 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: 17); 

AKTTPPSVTPLAP (SEQ ID NO: 18); AKI1AP (SEQ ID NO: 19); AKTTAPSVYPLAP (SEQ 

10 

ID NO: 20); ASTKGP (SEQ ID NO: 21); ASTKGPSVFPLAP (SEQ ID NO: 22), 

GGGGSGGGGSGGGGS (SEQ ID NO: 23); GENKVEYAPALMALS (SEQ ID NO: 24); 

GPAKELTPLKEAKVS (SEQ ID NO: 25); or GHEAAAVMQVQYPAS (SEQ ID NO: 26); 

TVAAPSVFIFPPTVAAPSVFIFPP (SEQ ID NO: 27); and 

ASTKGPSVFPLAPASTKGPSVFPLAP (SEQ ID NO: 28). In an embodiment, X2 is an Fc 

region. In another embodiment, X2 is a variant Fc region. 

15 In an embodiment the binding protein disclosed herein comprises a polypeptide chain 

that binds TNF, wherein the polypeptide chain comprises VD1-(Xl)n-VD2-C4X2)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, Xl is a linker with the proviso that it is not CHL and X2 is an 

Fc region. 

20 In an embodiment, VD1 and VD2 in the binding protein are light chain variable 

domains. In an embodiment, the light chain variable domain is a murine light chain variable 

domain, a human light chain variable domain, a CDR grafted light chain variable domain, or a 

humanized light chain variable domain. In one embodiment VD' and VD2 are capable of 

binding the same antigen. In another embodiment VD1 and VD2 are capable of binding 

25 different antigens. In an embodiment, C is a light chain constant domain. In an embodiment, X1 

is a linker with the proviso that Xl is not CL. In an embodiment, X1 comprises the amino acid 

sequence AKTTPKLEEGEFSEAR (SEQ ID NO: 1); AKTTPKLEEGEFSEARV (SEQ ID NO: 

2); AKTTPKLGG (SEQ ID NO: 3); SAKTTPKLGG (SEQ ID NO: 4); SAKTTP (SEQ ID NO: 

5); RADAAP (SEQ ID NO: 6); RADAAPTVS (SEQ ID NO: 7); RADAAAAGGPGS (SEQ ID 

30 NO: 8); RADAAAA(G4S)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: 17); AKTTPPSVTPLAP (SEQ ID NO: 18); AKTTAP (SEQ 

ID NO: 19); AKTTAPSVYPLAP (SEQ ID NO: 20); ASTKGP (SEQ ID NO: 21); 

35 ASTKGPSVFPLAP (SEQ ID NO: 22), GGGGSGGGGSGGGGS (SEQ ID NO: 23); 

GENKVEYAPALMALS (SEQ ID NO: 24); GPAKELTPLKEAKVS (SEQ ID NO: 25); or 

5 
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GHEAAAVMQVQYPAS (SEQ ID NO: 26); TVAAPSVFIFPPTVAAPSVIRFPP (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 

5 	same linker. In another embodiment. the variable heavy chains and variable light chains 

comprise different linkers. In another embodiment, both the variable heavy chains and variable 

light chains comprise a short (about 6 amino acids) linker. In another embodiment, both the 

variable heavy chains and variable light chains comprise a long (greater than 6 amino acids) 

linker. In another embodiment, the variable heavy chain comprises a short linker and the 

10 	variable light chain comprises a long linker. In another embodiment, the variable heavy chain 

comprises a long linker and the variable light chain comprises a short linker. 

In an embodiment the binding protein disclosed herein comprises a polypeptide chain 

that bind TNF, wherein the polypeptide chain comprises VD1-(X1)n-VD2-C-(X2)n, wherein 

VDI is a first light chain variable domain, VD2 is a second light chain variable domain, C is a 

15 	light chain constant domain, X1 is a linker with the proviso that it is not CL, and X2 does not 

comprise an Fe region. 

In another embodiment, a binding protein that binds TNF comprising two polypeptide 

chains, wherein the first polypeptide chain comprises VDI-(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 

20 	heavy chain constant domain. Xl is a first linker, and X2 is an Fc region; and the second 

polypeptide chain comprises VD1-(Xl)n-VD2-C-(X2)n, wherein VDI is a first light chain 

variable domain, VD2 is a second light chain variable domain, C is a light chain constant 

domain. X1 is a second linker. and X2 does not comprise an Fe region is provided. In some 

embodiments, the first and second XI are the same. In other embodiments, the first and second 

25 	X1 are different. In some embodiments the first X1 is not a CH1 domain. In some embodiments 

the second XI 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-(Xl)n-VD2-C-(X2)n, wherein VDI is a first heavy chain variable domain, VD2 is a 

30 	second heavy chain variable domain, C is a heavy chain constant domain, XI is a first linker, 

and X2 is an Fc region; and each of the second two polypeptide chain comprises VD1-(Xl)n- 

VD2-C-(X2)n, wherein VD] is a first light chain variable domain, VD2 is a second light chain 

variable domain, C is a light chain constant domain. XI is a second linker, and X2 does not 

comprise an Fc region. Such a DVD-binding protein has four antigen binding sites. In some 

35 	embodiments, the first and second X1 are the same. In other embodiments, the first and second 

XI are different. In some embodiments the first Xl is not a CHI domain. In some embodiments 

6 
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the second X1 is not a CL domain. In another embodiment the binding proteins disclosed herein 

are capable of binding TNF. Accordingly, in some embodiments, the binding proteins comprise 

at least two variable domain sequences (e.g., VD1 and VD2) capable of binding TNF, in any 

orientation. In some embodiments, VD1 and VD2 are independently chosen. Therefore, in some 

5 embodiments, VD1 and VD2 comprise the same SEQ ID NO and, in other embodiments, VD1 

and VD2 comprise different SEQ ID NOS. 

In an embodiment, the binding protein comprises VD1 and VD2 heavy chain variable 

domains, and VD1 and VD2 light chain variable domains, wherein 

10 

(a) the VD1 or VD2 heavy chain variable domain comprises three CDRs from SEQ ID NO: 541, 

551, 561, 571, 581, 591, 601, 606. 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 

701, 711, 721, 731, 741, 753, 763, 771, 776, 781, 786, 791, 796, 801, 805, 807, 809, or any one 

of 36-41, 48-72, or 88-97, the VD1 or VD2 light chain variable domain comprises three CDRs 

from SEQ ID NO: 546, 556, 566, 576, 586, 596, 648, 658, 666, 676, 686, 696, 706, 716, 726, 

736, 746, 758, 768 or any one of 42-47. 73-87, or 98-107, and the binding protein is capable of 

15 binding TNF; 

(b) the VD1 and VD2 heavy chain variable domains independently comprise three CDRs from 

SEQ ID NO: 541, 551, 561, 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 

661. 671, 681, 691, 701, 711, 721, 731, 741, 753, 763, 771, 776, 781, 786, 791, 796, 801, 805, 

807, 809, or any one of 36-41, 48-72, or 88-97, the VD1 and VD2 light chain variable domains 

20 independently comprise three CDRs from SEQ ID NO: 546. 556, 566, 576, 586, 596, 648, 658, 

666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98-107, 

and die binding protein is capable of binding TNF; or 

25 

(c) the VD1 heavy chain variable domain comprises three CDRs from SEQ ID NO: 541, 551, 

561. 571, 581, 591, 601, 606, 611, 616, 621, 626, 631, 636, 643, 653, 661, 671, 681, 691, 701, 

711, 721, 731, 741, 753, 763, 771, 776, 781, 786, 791, 796, 801, 805, 807, 809, or any one of 

36-41, 48-72, or 88-97, and the VD2 heavy chain variable domain comprises three CDRs from 

SEQ ID NO: 30, 32, 34, 108, 109, 110, 111, 112, 113, 114 115, 121-317, 527-534, 543, 553, 

563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 

713, 723, 733, 743, 751, 761, 773, 778, 783, 788, 793, 798, 803 or 811; the VD1 light chain 

30 variable domain comprises three CDRs from SEQ ID NO: 546, 556, 566, 576, 586, 596, 648, 

658, 666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98- 

107, and the VD2 light chain variable domain comprises three CDRs from SEQ ID NO: 31, 33, 

35, 116, 117, 118. 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668, 

678, 688, 698, 708, 718, 728, 738, 748, 756, 766, or 812; or 

35 (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, 

7 
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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 

5 

SEQ ID NO: 30, 32, 34, 108, 109, 110, 111, 112, 113, 114, 115, 121-317, 527-534, 543, 553, 

563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 703, 

713, 723, 733, 743, 751, 761, 773, 778, 783, 788, 793, 798, 803 or 811; the VD2 light chain 

variable domain comprises three CDRs from SEQ ID NO: 546, 556, 566, 576, 586, 596, 648, 

658, 666, 676, 686, 696, 706, 716, 726, 736, 746, 758, 768 or any one of 42-47, 73-87, or 98- 

10 

107, and the VD1 light chain variable domain comprises three CDRs from SEQ ID NO: 31, 33, 

35, 116, 117, 118, 119, 120, 318-526, 535-539, 548, 558, 568, 578, 588, 598, 646, 656, 668, 

678, 688, 698, 708, 718, 728, 738, 748, 756, 766, or 812. 

In another embodiment, the binding protein comprises a heavy chain and a light chain 

sequence as shown in Table 1. 

In another embodiment, a binding protein that binds TNF comprising a polypeptide 

chain, wherein the polypeptide chain comprises VD1-(Xl)n-VD2-C-(X2)n, wherein; VD1 is a 

15 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; (Xl)n is a linker with the proviso that it is 

not CH1, wherein the (X1.)n is either present or absent; and (X2)n is an Fc region, wherein the 

20 (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(X1M-VD2-C-(X2)n, wherein, VD1 is a 

first light chain variable domain obtained from a first parent antibody or antigen binding portion 

25 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; (Xen is a linker with the proviso that it is not CL, 

wherein the (X1)n is either present or absent; and (X2)n does not comprise an Fc region, 

wherein the (X2)n is either present or absent is provided. In an embodiment, (X2)n is absent 

30 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 VDE(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 

35 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; (Xl)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 	or absent; and wherein the second polypeptide chain comprises a second present 

VD1-(X1)n-VD2-C-(X2)n, wherein VD1 is a first light chain variable domain obtained from a 

first parent antibody or antigen binding portion thereof; VD2 is a second light chain variable 

5 domain obtained from a second parent antibody or antigen binding portion thereof, which can be 

the same as or different from the first parent antibody; C is a light chain constant domain; (X1)n 

is a second linker, wherein the (X1)n is either present or absent; and (X2)n does not comprise an 

Fc region, wherein the (X2)n is either present or absent. In another embodiment, the binding 

protein comprises two first polypeptide chains and two second polypeptide chains. In yet 

10 another embodiment, (X2)n is absent from the second polypeptide. In some embodiments, the 

first and second X I are the same. In other embodiments, the first and second XI are different. In 

some embodiments the first XI is not a CH1 domain. In some embodiments the second XI is 

not a CL domain. In still another embodiment, the Fc region, if present in the first polypeptide, 

is a native sequence Fc region or a variant sequence Fc region. In yet another embodiment, the 

15 Fc region is an Fe region from an IgGI, an Fc region from an IgG2, an Fc region from an IgG3, 

an Fc region from an IgG4, an Fc region from an IgA, an Fc region from an IgM, an Fe region 

from an IgE, or an Fc region from an IgD. 

In another embodiment, the binding protein that binds TNF comprises four polypeptide 

chains, wherein, first and third polypeptide chains comprise VD1-(Xl)n-VD2-C-(X2)n. 

20 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; (XI)n is a first linker. 

wherein the (X l)n is either present or absent; and (X2)n is an Fc region, wherein the (X2)n is 

25 either present or absent; and wherein second and fourth polypeptide chains comprise VD1- 

(X1 )n-VD2-C-(X2)n, wherein VDI 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; (Xl)n is a 

30 second linker, wherein the (Xl)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 XI is not a CH1 domain. In some embodiments the second X1 is not a CL 

domain. 

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

the method of making a binding protein that binds IL-13 and IL-17 comprises the steps of a) 

9 
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obtaining a first parent antibody, or antigen binding portion thereof, that binds IL-13; b) 

obtaining a second parent antibody, or antigen binding portion thereof, that binds IL-17; c) 

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

VDI is a first heavy chain variable domain of the first parent antibody, or antigen binding 

5 portion thereof; VD2 is a second heavy chain variable domain of the second parent antibody, or 

antigen binding portion thereof, which can be the same as or different from the first parent 

antibody; C is a heavy chain constant domain; (Xl)n is a first linker, wherein the (X1)n is either 

present or absent; and (X2)n is an Fc region, wherein the (X2)n is either present or absent; d) 

constructing second and fourth polypeptide chains comprising VD1-(Xl)n-VD2-C-(X2)n. 

10 wherein, VD1 is a first light chain variable domain of the first parent antibody, or antigen 

binding portion thereof; VD2 is a second light chain variable domain of the second parent 

antibody or antigen binding thereof; C is a light chain constant domain; (X1)n is a second 

linker, wherein the (X1)n is either present or absent; and (X2)n does not comprise an Fc region, 

wherein the (X2)n is either present or absent; e) expressing the first, second, third and fourth 

15 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 XI are different. In some embodiments the first X1 is not a C1-11 domain. In 

some embodiments the second X1 is not a CL domain. 

In still another embodiment, a method of generating a binding protein that hinds TNF 

20 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; to obtaining a second parent antibody or antigen binding portion thereof, 

that binds a second antigen and possessing at least one desired property exhibited by the the 

binding protein; c) constructing first and third polypeptide chains comprising VD1-(Xl)n-VD2- 

25 C-(X2)n, wherein; VDI is a first heavy chain variable domain obtained from the first parent 

antibody or antigen binding portion thereof; VD2 is a second heavy chain variable domain 

obtained from the second parent antibody or antigen binding portion thereof, which can he the 

same as or different from the first parent antibody; C is a heavy chain constant domain; (Xl)n is 

a first linker, wherein the (Xl)n is either present or absent; and (X2)n is an Fc region, wherein 

30 the (X2)n is either present or absent; d) constructing second and fourth polypeptide chains 

comprising VD1-(X1)n-VD2-C-(X2)n, wherein; VDI 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; (Xl)n is a second linker, wherein the (X1)n is either 

35 present or absent; and (X2)n does not comprise an Fc region, wherein the (X2)n is either present 

or absent; e) expressing the first, second. third and fourth polypeptide chains; such that a Dual 

10 
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Variable Domain Immunoglobulin capable of binding the first and the second antigen with 

desired properties is generated is provided. In some embodiments, the first and second X1 are 

the same. In other embodiments, the first and second X I are different. In some embodiments the 

first XI is not a CHI domain. In some embodiments the second X1 is not a CL domain. 

5 In one embodiment, the VDI 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 VDI of the first and second polypeptide chains disclosed herein are obtained 

from different parent antibodies or antigen binding portions thereof. In another embodiment, the 

VD2 of the first and second polypeptide chains disclosed herein are obtained from the same 

10 parent antibody or antigen binding portion thereof In another embodiment, the VD2 of the first 

and second polypeptide chains disclosed herein are obtained from different parent antibodies or 

antigen binding portions thereof. 

In one embodiment the first parent antibody or antigen binding portion thereof, and the 

second parent antibody or antigen binding portion thereof, are the same antibody. In another 

15 embodiment the first parent antibody or antigen binding portion thereof, and the second parent 

antibody or antigen binding portion thereof, are different antibodies. 

In one embodiment the first parent antibody or antigen binding portion thereof, binds a 

first antigen and the second parent antibody or antigen binding portion thereof, binds a second 

antigen. In a 	embodiment, the first and second antigens are the same antigen. In particular 

20 another embodiment. the parent antibodies bind different epitopes on the same antigen. In 

another embodiment the first and second antigens are different antigens. In another 

embodiment, the first parent antibody or antigen binding portion thereof. binds the first antigen 

with a potency different hum the potency with which the second parent antibody or antigen 

binding portion thereof, binds the second antigen. In yet another embodiment, the first parent 

25 antibody or antigen binding portion thereof, hinds 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 

30 grafted antibody. or humanized antibody. In an embodiment, the antigen binding portions are a 

Fab fragment, a F(ab')2 fragment. a bivalent fragment comprising two Fab fragments linked by 

a disulfide bridge at the hinge region, a Fd fragment consisting of the VH and CHI 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 

35 diabodies. 

11 
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In another aspect, the invention provides an 11,17 binding protein comprising at least 

one heavy chain variable region (VH region) comprising: 

(a) three complementarity determining regions (CDRs) from any one of SEQ ID NOS: 

5 

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. 

10 

In one embodiment, the invention provides an 1L-17 binding protein comprising at least 

one light chain variable regions (VL region) comprising: 

(a) three complementarily determining regions (CDRs) from any one of SEQ ID NOS: 

15 

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 IL-17 binding protein comprising at least 

20 one heavy chain variable region (VH region) and at least one light chain variable region (VL 

region), wherein the VI-I region comprises. 

(a) three complementarity determining regions (CDRs) from any one of SEQ ID NOS: 

25 

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: 

30 (c) three CDRs from any one of SEQ ID NOS: 31, 33, 35, 116-120, 318-526, 535-539, 

548, 558, 568, 578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, 

and 812; or 

(d) any one of SEQ ID NOS: 31, 33, 35, 116-120, 318-526, 535-539, 548, 558, 568, 

578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, and 812. 

35 

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

12 



WO 2013/063110 
	

PCT/US2012/061686 

In one embodiment, the binding protein comprises at least one VII 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 

5 and 538; 528 and 535; 529 and 536; 530 and 539; 531 and 536; 532 and 539; 533 and 536; and 

534 and 536. 

In one embodiment, wherein the binding protein: 

(a) modulates a biological function of IL-17; 

(b) neutralizes IL-17; 

10 (c) diminishes the ability of IL-17 to bind to its receptor; 

(d) diminishes the ability of pro-human IL-17, mature-human IL-17, or truncated-human 

IL-17 to bind to its receptor; and/or 

(e) reduces one or more of IL-17-dependent cytokine production, IL-17-dependent cell 

killing, IL-17-dependent inflammation, IL-17-dependent bone erosion, and IL-17-dependent 

15 cartilage damage. 

In one embodiment„ wherein the binding protein has an on rate constant (Kon) of at 

least about 102Mi s-1 ; at least about 103M-I  s1; at least about 104M's'; at least about 105M4s-1 ; 

or at least about 106M4s-1, as measured by surface plasmon resonance. 

In one embodiment, the binding protein has an off rate constant (Koff) of at most about 

20 10-3s-1 ; at most about 10-4s-1; at most about 10-2s-1; or at most about 10-6s-1, as measured by 

surface plasmon resonance. 

In one embodiment, the binding protein has a dissociation constant (KD) of at most 

about 10-2 M; at most about 104  M; at most about 10-9 M; at most about 10-1°  M; at most about 

101' M; at most about 1012  M; or at most 1012  M. 

25 In another aspect, the invention provides a binding protein capable of binding human 

IL-17, the binding protein comprising: 

(a) a heavy chain constant region; 

(b) a light chain constant region; 

(c) a heavy chain variable region (VH region) comprising an amino acid sequence 

30 selected from the group consisting of SEQ ID NO: 30, 32, 34, 108-115, 121-317, 527-534, 543, 

553, 563, 573, 583, 593, 603, 608, 613, 618, 623, 628, 633, 638, 641, 651, 663, 673, 683, 693, 

703, 713, 723, 733, 743, 751, 761, 773, 778, 783, 788, 793, 798, 803, and 811; and 

35 

(d) a light chain variable region (VL region) comprising an amino acid sequence 

selected from the group consisting of SEQ ID NO: 31, 33, 35, 116-120, 318-526, 535-539, 548, 

558, 568, 578, 588, 598, 646, 656, 668, 678, 688, 698, 708, 718, 728, 738, 748, 756, 766, and 

812. 

13 
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In another embodiment the binding protein possesses at least one desired property 

exhibited by the first parent antibody or antigen binding portion thereof, or the second parent 

antibody or antigen binding portion thereof. Alternatively, the first parent antibody or antigen 

binding portion thereof and the second parent antibody or antigen binding portion thereof 

5 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 

10 antigen binding. In an embodiment the binding protein is multivalent. In another embodiment, 

the binding protein is multispecific. The multivalent and or multispecific binding proteins 

described herein have desirable properties particularly from a therapeutic standpoint. For 

instance, the multivalent and or multispecific binding protein may (1) be internalized (and/or 

catabolized) faster than a bivalent antibody by a cell expressing an antigen to which the 

15 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 he one which is internalized (and/or catabolized) by a cell 

expressing an antigen to which the antibody binds; and/or may be an agonist. cell death- 

20 inducing, and/or apoptosis-inducing antibody, and the multivalent and or multispecific binding 

protein as described herein may display improvement(s) in one or more of these properties. 

Moreover, the parent antibody may lack any one or more of these properties, but may be 

endowed with them when constructed as a multivalent binding protein as described herein. 

In another embodiment the binding protein has an on rate constant (1‘„) to one or more 

25 targets of: at least about 102M-Iii; at least about 103M4s-i; at least about 104M-Is'; at least 

about 105M-1(i; or at least about 106M-111. as measured by surface plasmon resonance. In an 

embodiment, the binding protein has an on rate constant (Ka) to one or more targets between 

about 10214K1s-1  and about 103M-Is-1; between about 103bollii  and about 104M-Is'l; between 

about 104NTIs'l  and about 105M1s1; or between about lOsts'l  and about 106M-111, as 

30 measured by surface plasmon resonance. 

In another embodiment the binding protein has an off rate constant (Koff) for one or 

3s''; more targets of: at most about 10 	at most about 10411; at most about 10-511; or at most 

about 10411, as measured by surface plasmon resonance. In an embodiment, the binding protein 

has an off rate constant (Koff) to one or more targets of about 10-31 to abou t 104s1; of about 

35 10-4s-1  to about 105s"; or of about 10-55-1  to about 104i', as measured by surface plasmon 

resonance. 

14 
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In another embodiment the binding protein has a dissociation constant (Ku) to one or 

more targets of: at most about 104M; at most about 104M; at most about 109M; at most about 

10-14M; at most about 1041M; at most about 10'12M; or at most 1043M. th an embodiment, the 

binding protein has a dissociation constant (Ku) to its targets of about 10'7M to about 104M; of 

5 about 104M to about 109M; of about 104M to about 104°M; of about 104°M to about 1041M; 

of about 1041M to about 1042M; or of about 1042to M about 1043M. 

In another embodiment, the binding protein described herein is a conjugate further 

comprising an agent. In another embodiment, the agent is an immunoadhesion molecule, an 

imaging agent, a therapeutic attent, or a cytotoxic agent. In an embodiment, the imaging agent is 

10 a radiolabel, an enzyme, a fluorescent label, a luminescent label, a bioluminescent label, a 

magnetic label, or biotin. In another embodiment, the radiolabel is: 31-1, 14C, 35S, 9°1', 99Tc, 1111n, 
1221,1311, 122Lu,166Ho, or 153Sm. In yet another embodiment, the therapeutic or cytotoxic agent is 

an anti-metabolite, an alkylating agent, an antibiotic, a growth factor, a cytokine, an anti-

angiogenic agent, an anti-mitotic agent, an anthracycline, toxin, or an apoptotic agent. 

15 In another embodiment, the binding protein described herein is a crystallized binding 

protein and exists as a crystal. In an embodiment, the crystal is a carrier-free pharmaceutical 

controlled release crystal. In yet another embodiment, the crystallized binding protein has a 

greater half life in vivo than the soluble counterpart of the binding protein. In still another 

embodiment, the crystallized binding protein retains biological activity. 

20 In another embodiment, the binding protein described herein is glycosylated. For 

example, the glycosylation is a human glycosylation pattern. 

An isolated nucleic acid encoding any one of the binding proteins disclosed herein is 

also provided. A further embodiment provides a vector comprising the isolated nucleic acid 

disclosed herein wherein the vector is pcDNA; pTT (Durocher et al. (2002) Nucleic Acids Res. 

25 30(2); pTT3 (pTT with additional multiple cloning site; pEFBOS (Mizushima and Nagata 

(1990) Nucleic Acids Res. 18(17); pBV; pJV; pcDNA3.1 TOPO; pEF6 TOPO; pBOS-hCyl, 

pHybE or pBJ. In an embodiment, the vector is a vector disclosed in US Patent Publication No. 

20090239259. 

In another aspect a host cell is transformed with the vector disclosed herein. In an 

30 embodiment, the host cell is a prokaryotic cell. In another embodiment, the host cell is E.coli. In 

a related embodiment the host cell is a eukaryotic cell. In another embodiment, the eukaryotic 

cell is a protist cell, an animal cell, a plant cell, or a fungal cell. In yet another embodiment, the 

host cell is a mammalian cell including, but not limited to, CHO, COS; NSO, SP2, PER.C6 or a 

fungal cell, such as Saccharomyces cerevisiae, or an insect cell, such as Sf9. 

15 
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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 OligoclonicsTm, (Melts 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 

5 	of the host cells also disclosed herein in a culture medium under conditions sufficient to 

produce the binding protein is provided. In an embodiment, 50%-75% of the binding protein 

produced by this method is a dual specific tetravalent binding protein. In a particular 

embodiment, 75%-90% of the binding protein produced by this method is a dual specific 

tetravalent binding protein. In a particular embodiment. 90%-95% of the binding protein 

10 	produced is a dual specific tetravalent binding protein. 

One embodiment provides a composition for the release of a binding protein wherein 

the composition comprises a formulation that in turn comprises a crystallized binding protein, as 

disclosed herein, and an ingredient, and at least one polymeric carrier. For example, the 

polymeric carrier is: poly (acrylic acid), poly (cyanoacrylates), poly (amino acids), poly 

15 	(anhydrides), poly (depsipeptide), poly (esters), poly (lactic acid), poly (lactic-co-glycolic acid) 

or PLGA, poly (b-hydroxybutryate), poly (caprolactone), poly (dioxanone); poly (ethylene 

glycol), poly ((hydroxypropyl) methacrylamide, poly [(organo)phosphazenel, poly (ortho 

esters), poly (vinyl alcohol), poly (vinylpyrrolidone), maleic anhydride- alkyl vinyl ether 

copolymers, pluronic polyols, albumin, alginate, cellulose and cellulose derivatives, collagen, 

20 	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-(3- 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 

25 	herein. 

A pharmaceutical composition comprising a binding protein, as disclosed herein and a 

pharmaceutically acceptable carrier is provided. In a further embodiment the pharmaceutical 

composition comprises at least one additional therapeutic agent for treating a disorder. For 

example, the additional agent may be a therapeutic agent. an  imaging agent, a cytotoxic agent, 

30 	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 11E-2 inhibitor), a co-stimulation 

molecule blocker (including but not limited to anti-B7.1, anti-137.2, CTLA4-Ig, anti-CD20), an 

adhesion molecule blocker (including but not limited to an anti-LFA-1 antibody, an anti-E/L 

selectin antibody, a small molecule inhibitor), an anti-cytokine antibody or functional fragment 

35 	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, 

16 



WO 2013/063110 
	

PCT/US2012/061686 

a TNF antagonist, an antirheumatic, a muscle relaxant, a narcotic, a non-steroid anti-

inflanunatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local anesthetic. a 

neuromuscular hlocker, an antimicrobial, an antipsoriatic, a corticosteriod, an anabolic steroid, 

an erythropoietin, an immunization, an immunoglobulin, an immunosuppressive, a growth 

5 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. 

10 

A method for treating a human subject suffering from a disorder in which the target, or 

targets, capable of being hound by the binding protein disclosed herein is detrimental, 

comprising administering to the human subject a binding protein disclosed herein such that the 

activity of the target, or targets in the human subject is inhibited and one of more symptoms is 

alleviated or treatment is achieved is provided. In an embodiment, diseases that can be treated or 

diagnosed with the compositions and methods include, but are not limited to, immune and 

inflammatory elements, such as autoinunune diseases, particularly those assocated with 

15 inflammation, including Crohn's disease, psoriasis (including plaque psoriasis), arthritis 

(including rheumatoid arthritis, psoratic arthritis, osteoarthritis, or juvenile idiopathic arthritis), 

multiple sclerosis, ankylosing spondylitis, spondylosing arthropathy, systemic lupus 

erythematosus, uveitis, multiple sclerosis, sepsis, and neurodegenerative diseases, neuronal 

regeneration, spinal cord injury, and primary and metastatic cancers.ln another embodiment, the 

20 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 

25 autoimmune condition of the skin; an inflammatory and/or autoimmune condition of 

gastrointestinal organs; inflammatory bowel diseases (IBD); ulcerative colitis; Chrohn's 

disease; an inflammatory and/or autoimmune condition of the liver; Liver cirrhosis; liver 

fibrosis; liver fibrosis caused by hepatitis 13 and/or C virus; scleroderma; tumors or cancers; 

hepatocellular carcinoma; glioblastoma; lymphoma; Hodgkin's lymphoma; a viral infection; a 

30 bacterial infection; a parasitic infection; HTLV-1 infection; suppression of expression of 

protective type 1 immune responses, and suppression of expression of a protective type 1 

immune response during vaccination. 

In an embodiment, the antibodies or antigen-binding portions thereof, are used to treat 

cancer or in the prevention or inhibition of metastases from the tumors described herein either 

35 when used alone or in combination with radiotherapy and/or other chemotherapeutic agents. 

17 
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5 

10 

15 

In another aspect a method of treating a patient suffering from a disorder comprising the 

step of administering any one of the binding proteins disclosed herein before, concurrently, or 

after the administration of a second agent, as discussed herein is provided. In a particular 

embodiment the second agent is budenoside, epidermal growth factor, corticosteroids, 

cyclosporin, sulfasalazine, aminosalicylates, 6-mercaptopurine, azathioprine, metronidazole, 

lipoxygenase inhibitors, mesalamine, olsalazine. balsalazide, antioxidants, thromboxane 

inhibitors, IL -1 receptor antagonists, anti-IL-1ll mAbs, anti-IL-6 or IL-6 receptor mAbs, growth 

factors, elastase inhibitors, pyridinyl-imidazole compounds. antibodies or agonists of TNF, LT, 

IL-1, IL-2, IL-6, 1L-7, IL-8, IL-12, IL-13, 1L-15, IL-16, IL-18, IL-23, EMAP-ll, GM-CSF, FGF, 

and PDGF, antibodies of CD2, CD3, CD4, CD8, CD-19, CD25, CD28, CD30, CD40, CD45, 

CD69, CD90 or their ligands, methotrexate, cyclosporin, FK506, rapamycin, mycophenolate 

mofetil, leflunomide, NSA1Ds, ibuprofen, corticosteroids, prednisolone, phosphodiesterase 

inhibitors, adensosine agonists, antithrombotic agents, complement inhibitors. adrenergic 

agents, IRAK, NIK, IKK, p38, MAP kinase inhibitors. 1L-1ll 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-IRI. s1L- 

1R11, sIL-6R, antiinflammatory cytokines, IL-4, IL-10, IL-11, IL-13, or TGFll. In a particular 

embodiment the pharmaceutical compositions disclosed herein are administered to the patient 

20 

25 

by parenteral, subcutaneous, intramuscular, intravenous, intrarticular, intrabronchial, 

intraabdominal, intracapsular, intracartilaginous, intracavitary. intracelial, intracerebellar, 

intracerebroventricular, intracolic, intracervical, intraea.stric, intrahepatic, intramyocardial, 

intraosteal. intrapelvic, intrapericardiac, intraperitoneal. intrapleural, intraprostatic, 

intrapulnxmary, intrarectal. intrarenal. intraretinal, intraspinal, intrasynovial, intrathoracic, 

intrauterine. intravesical, bolus, vaginal, rectal, buccal, sublingual, intranasal, or transdernial 

administration. At least one anti-idiotype antibody to at least one binding protein are also 

provided. The anti-idiotype antibody includes any protein or peptide containing molecule that 

comprises at least a portion of an immunoglobulin molecule such as. but not limited to. at least 

one complementarily determining region (CDR) of a heavy or light chain or a ligand binding 

30 portion thereof, a heavy chain or light chain variable region, a heavy chain or light chain 

constant region, a framework region. or any portion thereof, that can be incorporated into a 

binding protein provided herein. 

A method of determining the presence. amount or concentration of TNF (or a fragment 

thereof) in a test sample is provided. The method comprises assaying the test sample for the 

35 antigen (or a fragment thereof) by an immunoassay. The immunoassay (i) employs at least one 

binding protein and at least one detectable label and (ii) comprises comparing a signal generated 
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by the detectable label as a direct or indirect indication of the presence, amount or concentration 

of the antigen (or a fragment thereof) in the test sample to a signal generated as a direct or 

indirect indication of the presence, amount or concentration of the antigen (or a fragment 

thereof) in a control or a calibrator. The calibrator is optionally part of a series of calibrators in 

5 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) 

10 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 

15 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 

20 capture aizent/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 

25 fragment thereof) complex and a capture agent/detectably labeled antigen (or a fragment 

thereof) complex, respectively, and (ii) determining the presence, amount or concentration of 

the antigen (or a fragment thereof) in the test sample based on the signal generated by the 

detectable label in the capture agent/detectably labeled antigen (or a fragment thereof) complex 

formed in (ii), wherein at least one capture agent is the at least one binding protein and wherein 

30 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 antieen (or a fragment thereof) by an immunoassay. The immunoassay (i) employs at 

35 least one binding protein and at least one detectable label and (ii) comprises comparing a signal 

generated by the detectable label as a direct or indirect indication of the presence. amount or 
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concentration of the antigen (or a fragment thereof) in the test sample to a signal generated as a 

direct or indirect indication of the presence, amount or concentration of the antigen (or a fragment 

thereof) in a control or a calibrator. The calibrator is optionally part of a series of calibrators in 

which each of the calibrators differs from the other calibrators in the series by the concentration 

of the antigen (or a fragment thereof). One of the at least one binding protein comprises the 

binding porotein, such as the DVD-binding protein, disclosed herein. 

If the test sample is from a patient, the methods disclosed herein can further comprise 

diagnosing, prognosticating, or assessing the efficacy of therapeutic/prophylactic treatment of the 

patient. If the methods further comprises assessing the efficacy of therapeutic/prophylactic 

treatment of the patient, the methods optionally further comprises modifying the 

therapeutic/prophylactic treatment of the patient as needed to improve efficacy. The methods 

disclosed herein can be adapted for use in an automated system or a semi-automated system. 

Also provided is a kit for assaying a test sample for an antigen (or a fragment thereof). 

The kit comprises at least one component for assaying the test sample for an antigen (or a 

fragment thereof) and instructions for assaying the test sample for an antigen (or a fragment 

thereof), wherein the at least one component includes at least one composition comprising a 

binding protein disclosed herein. 

The present disclosure provides use of an effective amount of the pharmaceutical 

composition as described herein, in the manufacture of a medicament for treating a 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 IL-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 human 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, cyclosporin, 

sulfasalazine, aminosalicylates, 6-mercaptopurine, azathioprine, metronidazole, lipoxygenase 

inhibitors, mesalamine, olsalazine, balsalazide, antioxidants, thromboxane inhibitors, IL -I 

receptor antagonists, anti-IL-113 mAbs, anti-IL-6 or IL-6 receptor mAbs, growth factors, elastase 

inhibitors, pyridinyl-imidazole compounds, antibodies or agonists of TNF, LT, 1L-1, IL -2, IL -6, 
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IL-7, IL-8, IL-12, IL-13, IL-15, IL-16, IL-18, IL-23, EMAP-II, GM-CSF, FGF, and PDGF, 

antibodies of CD2, CD3, CD4, CD8, CD-19, CD25, CD28, CD30, CD40, CD45, CD69, CD90 or 

their ligands, methotrexate, cyclosporin, FK506, rapamycin, mycophenolate mofetil, leflunomide, 

NSAIDs, ibuprofen, corticosteroids, prednisolone, phosphodiesterase inhibitors, adenosine 

agonists, antithrombotic agents, complement inhibitors, adrenergic agents, IRAK, NIK, IKK, p38, 

MAP kinase inhibitors, IL-1[3 converting enzyme inhibitors, TNFct-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-1R1I, sIL-6R, antiinflammatory 

cytokines, IL-4, IL-I0, IL-11, IL-13, and TGF13. 

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 VD1-(Xl)n-VD2-C- 

(X2)n, wherein; 

VD1 is a first heavy chain variable domain; 

VD2 is a second heavy chain variable domain; 

C is a heavy chain constant domain; 

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

X2 is an Fc region; 

(XI)n, wherein n is 0 or 1; 

(X2)n, wherein n is 0 or 1; and 

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

wherein the VD1 and the VD2 comprises either 

a first CDR-H1 comprising NYGII, 

a first CDR-H2 comprising WINTYTGKPTYAQKFQG, and 

a first CDR-H3 comprising KLFTTMDVTDNAMDY; and. 

or comprises 

a second CDR-H1 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 VD1-(Xl)n-VD2-C- 

(X2)n, wherein; 
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VD1 is a first light chain variable domain; 

VD2 is a second light chain variable domain; 

C is a light chain constant domain; 

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

X2 does not comprise an Fc region; 

(X 1 )n, wherein n is 0 or 1; 

(X2)n, wherein n is 0 or 1; and 

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

wherein the VD1 and VD2 comprises either 

a first CDR-L1 comprising RASQDISQYLN, 

a first CDR-L2 comprising YTSRLQS, and 

a first CDR-L3 comprising QQGNTWPPT; 

or comprises 

a second CDR-L1 comprising RASSGIISYID, 

a second CDR-L2 comprising ATFDLAS, and 

a second CDR-L3 comprising RQVGSYPET. 

The present disclosure provides a binding protein that specifically binds at least two 

target proteins, wherein the target proteins comprise TNF-a and 1L-17, and the binding protein 

comprises first and second polypeptide chains, wherein the first polypeptide chain comprises a 

first VD1-(Xl)n-VD2-C-(X2)n, wherein 

VD1 is a first heavy chain variable domain; 

VD2 is a second heavy chain variable domain; 

C is a heavy chain constant domain; 

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

X2 is an Fc region; and 

n is 0 or 1; 

wherein the VD1 or VD2 of the first polypeptide chain comprises 

a first CDR-HI comprising the amino acid sequence of NYGII; 

a first CDR-H2 comprising the amino acid sequence of WINTYTGKPTYAQKFQG; and 

a first CDR-FI3 comprising the amino acid sequence of KLFI1MDVTDNAMDY; 

or comprises 

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

a second CDR-H2 comprising the amino 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 VD1-(Xl)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 Fc region; 

n is 0 or 1; 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; 

or comprises 

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

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 is 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-(Xl)n-VD2- 

C-(X2)n, wherein 

VD1 is a first heavy chain variable domain; 

VD2 is a second heavy chain variable domain; 

C is a heavy chain constant domain; 

X1 is a first linker linker with the proviso that 	is not C111; 

X2 is an Fc region; and 

n is 0 or 1; 

wherein two polypeptide chains comprise VD1-(Xl)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; 

XI is a second linker linker with the proviso that it is not a light chain constant 

domain; 
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X2 does not comprise an Fc region; and 

n is 0 or I; 

wherein the VD1 and VD2 of the two first polypeptide chains comprises either 

a first CDR-H1 comprising the amino acid sequence of NYGII; 

a first CDR-H2 comprising the amino acid sequence of WINTYTGKPTYAQKFQG; and 

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

or comprises 

a 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-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; 

or comprises 

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

822); 

a second CDR-L2 comprising the amino acid sequence of ATFDLAS (SEQ ID NO: 823); 

and 

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

824), 

wherein all four VD Is 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 a 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 is achieved. 
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Brief Description of the Drawings 

Figure 1A is a schematic representation of Dual Variable Domain (DVD) constructs and 

shows the strategy for generation of a DVD-binding protein from two parent antibodies. 

Figure 1B is a schematic representation of constructs DVD1-Ig, DVD2-Ig, and two 

chimeric mono-specific antibody clones. 

Detailed Description of the Invention 

Multivalent and/or multispecific binding proteins capable of binding two or more 

antigens are provided. Dual variable domain binding proteins (DVD-binding proteins), and 

pharmaceutical compositions thereof, as well as nucleic acids, recombinant expression vectors 

and host cells for making such DVD-binding proteins. Methods of using the DVD-binding 

proteins to detect specific antigens, either in vitro or in vivo are also provided. 

Unless otherwise defined herein, scientific and technical terms used herein have the meanings 

that are commonly understood by those of ordinary skill in the art. In the event of any latent 

ambiguity, definitions provided herein take precedent over any dictionary or extrinsic definition. 

Unless otherwise required by context, singular teens 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 

5 	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. 

10 	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 arc 

those well known and commonly used in the art. Standard techniques are used for chemical 

15 	syntheses, chemical analyses. pharmaceutical preparation. formulation, and delivery, and 

treatment of patients. 

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

The term "antibody" broadly refers to any immunoglobulin (1g) molecule comprised of 

four polypeptide chains, two heavy (H) chains and two light (L) chains, or any functional 

20 	fragment, mutant, variant, or derivation thereof, which retains the essential epitope binding 

features of an Ig molecule. Such mutant, variant, or derivative antibody formats are known in 

the art, and nonlimiting embodiments thereof are discussed herein. 

In a full-length antibody, each heavy chain is comprised of a heavy chain variable 

region (abbreviated herein as HCVR or VII) and a heavy chain constant region. The heavy 

25 	chain constant region is comprised of three domains, CHI, 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 

30 	framework regions (FR). Each VII and VL is composed of three CDRs and four FRs, arranged 

from amino-terminus to carboxy-terminus in the following order: FRI, CDR1, FR2, CDR2, 

FR3, CDR3, and FR4. Immunoglobulin molecules can be of any type (e.g., IgG, IgE, IgM, IgD, 

IgA and IgY), class (e.g., IgG 1, IgG2, IgG 3, IgG4, IgA I and IgA2), or subclass. 

The term "Fc region" is used to define the C-terminal region of an immunoglobulin 

35 	heavy chain, which may be generated by papain digestion of an intact antibody. The Fc region 

may be a native sequence Fc region or a variant Fc region. The Fc region of an immunoglobulin 
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generally comprises two constant domains, a CH2 domain and a CH3 domain, and optionally 

comprises a C114 domain. Replacements of amino acid residues in the Fe 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 

5 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 IgGI and IgG3, mediate ADCC and CDC via binding to FcyRs and complement 

10 CI q, respectively. Neonatal Fe receptors (FcRn) are the critical components determining the 

circulating half-life of antibodies. In still another embodiment at least one amino acid residue is 

replaced in the constant region of the antibody, for example the Fc region of the antibody, such 

that effector functions of the antibody are altered. The dimerization of two identical heavy 

chains of an immunoglobulin is mediated by the dimerization of CH3 domains and is stabilized 

15 by the disulfide bonds within the hinge region (Huber et al. (1976) Nature 264: 415-20; Thies et 

al. (1999) J. Mol. Biol. 293: 67-79). Mutation of cysteine residues within the hinge regions to 

prevent heavy chain-heavy chain disulfide bonds will destabilize dimeration of CH3 domains. 

Residues responsible for CH3 dimerization have been identified (Dalt' Acqua (1998) Biochem. 

37: 9266-73.). Therefore, it is possible to generate a monovalent half-Ig. Interestingly, these 

20 monovalent half Ig molecules have been found in nature for both IgG and IgA subclasses 

(Seligman (1978) Ann. Immunol. 129: 855-70; Biewenga et al. (1983) Clin. Exp. Immunol. 51: 

395-400). The stoichiometry of FcRn: Ig Fc region has been determined to he 2:1 (West et al. 

(2000) Biochem. 39: 9698-708), and half Fc is sufficient for mediating FcRn binding (Kim et al. 

(1994) Eur. J. Immunol. 24: 542-548.). Mutations to disrupt the dimerization of CH3 domain 

25 may not have greater adverse effect on its FcRn binding as the residues important for CH3 

dimerization are located on the inner interface of CII3 b sheet structure, whereas the region 

responsible for FcRn binding is located on the outside interface of C112-CH3 domains. However 

the half 1g molecule may have certain advantages in tissue penetration due to its smaller size 

than that of a regular antibody. In one embodiment at least one amino acid residue is replaced in 

30 the constant region of the binding proteins provided herein, for example the Fe region, such that 

the dimerization of the heavy chains is disrupted, resulting in half DVD-binding protein 

molecules. The anti-inflammatory activity of IgG is dependent on sialylation of the N-linked 

glycan of the IgG Fc fragment. The precise glycan requirements for anti-inflammatory activity 

has been determined, such that an appropriate IgGI Fc fragment can be created, thereby 

35 generating a fully recombinant, sialylated IgGI Fe with greatly enhanced potency (Anthony et 

al. (2008) Science 320:373-376). 
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The tenn "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 

5 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')2 

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 CHI domains; (iv) a Fv fragment 

10 consisting of the VL and VII domains of a single arm of an antibody, (v) a dAb fragment (Ward 

et al. (1989) Nature 341:544-546, P(,T Publication No. WO 90/05144), which comprises a 

single variable domain; and (vi) an isolated complementarity determining region (CDR). 

Furthermore, although the two domains of the Fv fragment, VL and VH, are coded for by 

separate genes, they can be joined. using recombinant methods, by a synthetic linker that 

15 enables them to be made as a single protein chain in which the VL and VII regions pair to form 

monovalent molecules (known as single chain Fv (scFv); see e.g.. Bird et al. (1988) Science 

242:423-426; and I luston et al. (1988) Pmc. Natl. Acad. Sci. USA 85:5879-5883). Such single 

chain antibodies arc 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. 

20 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 sane chain, thereby forcing the domains to pair with complementary domains of 

another chain and creating two antigen binding sites (see e.g., HoIliger et al. (1993) Proc. Natl. 

Acad. Sci. USA 90:6444-6448; Poljak et al. (1994) Structure 2:1121-1123). Such antibody 

25 binding portions are known in the an (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-CHI- 

VH-CHI) 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. 

30 5,641,870). 

The term "multivalent binding protein" is used throughout this specification to denote a 

binding protein comprising two or more antigen binding sites. In an embodiment, the 

multivalent binding protein is engineered to have the three or more antigen binding sites, and is 

generally not a naturally occurring antibody. The term "multispecific binding protein" refers to 

35 a binding protein capable of binding two or more related or unrelated targets. Dual variable 

domain (DV D) 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.e., 

capable of binding one antigen or multispecific, i.e. capable of binding two or more antigens. 

DVD-binding proteins comprising two heavy chain DVD polypeptides and two light chain DVD 

polypeptides are referred to as DVD. Each half of a DVD-binding protein comprises a heavy 

5 chain DVD polypeptide, and a light chain DVD polypeptide, and two antigen binding sites. 

Each binding site comprises a heavy chain variable domain and a light chain variable domain 

with a total of 6 CDRs involved in antigen binding per antigen binding site. 

The term "bispecific antibody" refers to full-length antibodies that are generated by 

quadroma technology (see Milstein and Cuello (1983) Nature 305(5934): 537-40), by chemical 

10 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 Fe region 

(see Holliger et al. (1993) Proc. Nati. Acad. Sci. USA 90(14): 6444-6448), resulting in multiple 

different immunoglobulin species of which only one is the functional bispecific antibody. By 

molecular function, a bispecific antibody binds one antigen (or epitope) on one of its two 

15 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 antieen to 

which it binds. 

The term "dual-specific antibody" refers to full-length antibodies that can bind two 

20 different antigens (or epitopes) in each of its two binding arms (a pair of 11C/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 CDR sequences, and is bivalent for 

each antigen to which it binds. 

A "functional antigen binding site" of a binding protein is one that is capable of binding 

25 a target antigen. The antigen binding affinity of the antigen binding site is not necessarily as 

strong as the parent antibody from which the antigen binding site is derived, but the ability to 

bind antigen may be measurable using any one of a variety of methods known for evaluating 

antibody binding to an antigen. Moreover, the antigen binding affinity of each of the antigen 

binding sites of a multivalent antibody herein need not be quantitatively the same. 

30 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., Holtiger et al. (1993) Proc. Natl. 

Acad. Sci. USA 90:(4441 6448; Poljak 	al. (1994) Structure 2:1121-1123). et 

An "immunoglobulin constant domain" refers to a heavy or light chain constant domain. 

35 Human IgG heavy chain and light chain constant domain amino acid sequences are known in the 

art. 
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The term "monoclonal antibody" or "mAb" refers to an antibody obtained from a 

population of substantially homogeneous antibodies, i.e., the individual antibodies comprising 

the population are identical except for possible naturally occurring mutations that may be 

present in minor amounts. Monoclonal antibodies are highly specific, being directed against a 

5 single antigen. Furthermore, in contrast to polyclonal antibody preparations that typically 

include different antibodies directed against different determinants (epitopes), each mAb is 

directed against a single determinant on the antigen. The modifier "monoclonal" is not to be 

construed as requiring production of the antibody by any particular method. 

The term "human antibody" includes antibodies having variable and constant regions 

10 derived from human germline immunoglobulin sequences. The human antibodies provided 

herein may include amino acid residues not encoded by human gennline immunoglobulin 

sequences (e.g.. mutations introduced by random or site-specific mutagenesis in vitro or by 

somatic mutation in vivo), for example in the CDRs and in particular CDR3. However, the tenn 

"human antibody" does not include antibodies in which CDR sequences derived from the 

IS germline of another mammalian species, such as a mouse, have been grafted onto human 

framework sequences. 

20 

The term "recombinant human antibody". as used herein, is intended to include all 

human antibodies that are prepared. expressed, created or isolated by recombinant means, such 

as antibodies expressed using a recombinant expression vector transfected into a host cell, 

antibodies isolated from a recombinant, combinatorial human antibody library (Hoogenboom 

H.R. (1997) T1B Tech. 15:62-70; Azzazy H., and Highsmith W.E. (2002) an. Biochem. 

35:425-445; Gavilondo J.V., and Larrick J.W. (2002) BioTechniques 29:128-145; Hoogenboom 

H., and Chains P. (2000) Immunology Today 21:371-378 ), antibodies isolated from an animal 

(e.g., a mouse) that is transgenic for human immunoglobulin genes (see, Taylor, L. D., et al. 

25 (1992) Nucl. Acids Res. 20:6287-6295; Kellermann S-A. and Green L.L. (2002) Current 

Opinion in Biotechnology 13:593-597; Little M. et al. (2000) Immunology Today 21:364-370) 

or antibodies prepared, expressed, created or isolated by any other means that involves splicing 

of human immunoglobulin gene sequences to other DNA sequences. Such recombinant human 

antibodies have variable and constant regions derived from human germline immunoglobulin 

30 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 VII and VL regions of the 

recombinant antibodies are sequences that, while derived from and related to human gennline 

VII and VL sequences, may not naturally exist within the human antibody germline repertoire in 

35 vivo. 
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An "affinity matured" antibody is an antibody with one or more alterations in one or 

for more CDRs thereof which result an improvement in the affinity of the antibody 	antigen. 

compared to a parent antibody which does not possess those alteration(s). Exemplary affinity 

matured antibodies will have nanomolar or even picomolar affinities for the target antigen. 

5 Affinity matured antibodies are produced by procedures known in the art. Marks et al. (1992) 

BioTechnology 10:779-783 describes affinity maturation by VII and VL domain shuffling. 

Random mutagenesis of CDR and/or framework residues is described by: e.g. Barbas et al. 

(1994) Proc. Nat. Acad. Sci, USA 91:3809-3813and selective mutation at selective mutagenesis 

positions, contact or hypermutation positions with an activity enhancing amino acid residue as 

10 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. 

15 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 VI 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. 

20 The term "humanized antibody" refers to antibodies which comprise heavy and light 

chain variable region sequences from a non-human species (e.g., a mouse) but in which at least 

a portion of the VH and/or VL sequence has been altered to be more "human-like", i.e., more 

similar to human germline variable sequences. One type of humanized antibody is a CDR-

grafted antibody. in which human CDR sequences are introduced into non-human VII and VL 

25 sequences to replace the corresponding nonhuman (DR 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 

30 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 

35 antibody) and all or substantially all of the FR regions are those of a human immunoglobulin 

consensus sequence. In an embodiment, a humanized antibody also comprises at least a portion 
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of an immunoglobulin Fc region , typically that of a human immunoglobulin. In some 

embodiments, a humanized antibody contains both the light chain as well as at least the variable 

domain of a heavy chain. The antibody also may include the CHI, hinge, CH2, CH3, and CH4 

regions of the heavy chain. In some embodiments, a humanized antibody only contains a 

5 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 

10 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 

15 region, the hypervariable region ranges from amino acid positions 31. to 35 for CDR1, amino 

acid positions 50 to 65 for CDR2, and amino acid positions 95 to 102 for CDR3. For the light 

chain variable region, the hypervariable region ranges from amino acid positions 24 to 34 for 

CDR I, amino acid positions 50 to 56 for CDR2, and amino acid positions 89 to 97 for CDR3. 

The term "CDR" refers to the complementarity determining region within antibody 

20 variable sequences. There are three CDRs in each of the variable regions of the heavy chain and 

the light chain, which are designated CDR1. CDR2 and CDR3, for each of the variable regions. 

25 

The term "CDR set" refers to a group of three CDRs that occur in a single variable region 

capable of binding the antigen. The exact boundaries of these CDRs have been defined 

differently according to different systems. The system described by Kabat (Kabat et al., 

Sequences of Proteins of Immunological Interest (National Institutes of Health, Bethesda, Md. 

(1987) and (1991)) not only provides an unambiguous residue numbering system applicable to 

any variable region of an antibody, but also provides precise residue boundaries defining the 

three CDRs. These CDRs may be referred to as Kabat CDRs. Chothia and coworkers (Chothia 

and Lesk (1987) J. Mol. Biol. 196:901-917; Chothia et al. (1989) Nature 342:877-883) found 

30 that certain sub- portions within Kabat CDRs adopt nearly identical peptide backbone 

conformations, despite having great diversity at the level of amino acid sequence. These sub-

portions were designated as LI, L2 and L3 or H1, H2 and H3 where the "L" and the "H" 

designates the light chain and the heavy chain regions, respectively. These regions may be 

referred to as Chothia CDRs, which have boundaries that overlap with Kabat CDRs. Other 

35 boundaries defining CDRs overlapping with the Kabat CDRs have been described by Padlan 

(1995) FASEB J. 9:133-139 and MacCallum 0996) 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 he 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 

5 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 OR sequence can be 

determined by different systems, the meaning of a framework sequence is subject to 

10 correspondingly different interpretations. The six CDRs (CDR-L1, -L2, and -L3 of light chain 

and CDR-H1, -112, and -H3 of heavy chain) also divide the framework regions on the light chain 

and the heavy chain into four sub-regions (FR I, FR2, FR3 and FR4) on each chain, in which 

CDR1 is positioned between FR I and FR2, CDR2 between FR2 and FR3, and CDR3 between 

FR3 and FR4. Without specifying the particular sub-regions as FRI, FR2, FR3 or FR4, a 

15 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 

20 sequence encoded by non- lymphoid cells that have not undergone the maturation process that 

leads to genetic rearrangement and mutation for expression of a particular immunoglobulin. 

(See, e.g.. Shapiro et al. (2002) Crit. Rev. Immunol. 22(3): 183-200; Marchalonis et al. (2001) 

Adv. Exp. Med. Biol. 484:13-30). One of the advantages provided by various embodiments 

stems from the recognition that germline antibody genes are more likely than mature antibody 

25 genes to conserve essential amino acid sequence structures characteristic of individuals in the 

species, hence less likely to be recognized as from a foreign source when used therapeutically in 

that species. 

The term "neutralizing" refers to counteracting the biological activity of an antigen 

when a binding protein specifically binds to the antigen. In an embodiment, the neutralizing 

30 binding protein binds to the cytokine and reduces its biologically activity by at least about 20%, 

40%, 60%, 80%. 85% or more. 

The term "activity" includes activities such as the binding specificity and affinity of a 

DVD-binding protein for two or more antigens. 

The term "epitope" includes any polypeptide determinant capable of specific binding to 

35 an immunoglohulin or T-cell receptor. In certain embodiments, epitope determinants include 

chemically active surface groupings of molecules such as amino acids, sugar side chains. 
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phosphoryl, or sulfonyl, and, in certain embodiments, may have specific three dimensional 

structural characteristics, and/or specific charge characteristics. An epitope is a region of an 

antigen that is bound by an antibody. An epitope thus consists of the amino acid residues of a 

region of an antigen (or fragment thereof) known to bind to the complementary site on the 

5 specific binding partner. An antigenic fragment can contain more than one epitope. In certain 

embodiments, an antibody specifically binds an antigen when it recognizes its target antigen in a 

complex mixture of proteins and/or macromolecules. Antibodies "bind to the same epitope" if 

the antibodies cross-compete (one prevents the binding or modulating effect of the other). In 

addition structural definitions of epitopes (overlapping, similar, identical) are informative, but 

to functional definitions are often more relevant as they encompass structural (binding) and 

functional (modulation, competition) parameters. 

The term "surface plasmon resonance", as used herein, refers to an optical phenomenon 

that allows for the analysis of real-time biospecific interactions by detection of alterations in 

protein concentrations within a biosensor matrix, for example using the BlAcore® system 

15 (BlAcore International A13. a GE Healthcare company. Uppsala, Sweden and Piscataway, NJ). 

For further descriptions, see Jonsson et al. (1993) Ann. Biol. Clin. 51:19-26; JOnsson. 

The term "Ken" 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 "Ken" also is known by the terms "association rate constant", or "Ica", as used 

20 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 "Koff" refers to the off rate constant for dissociation, or "dissociation rate 

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

known in the art. The "Koff" also is known by the terms "dissociation rate constant" or "ku" as 

used interchangeably herein. This value indicates the dissociation rate of an antibody from its 

target antigen or separation of Ab-Ag complex over time into free antibody and antigen as 

shown by the equation below: 

30 Ab + Ag Ab-Ag. 

The terms "KD" 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 

35 an antilxxiy to an antigen. Methods for determining association and dissociation rate constants 
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5 

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 

10 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 trans or at a distance to control the gene 

of interest. The term "expression control sequence" as used herein refers to polynucleotide 

sequences which are useful to effect the expression and processing of coding sequences to 

15 which they are ligated. Expression control sequences include appropriate transcription 

initiation, termination, promoter and enhancer sequences; efficient RNA processing signals such 

as splicing and polyadenylation signals; sequences that stabilize cytoplasmic mRNA; sequences 

that enhance translation efficiency (i.e., Kozak consensus sequence); sequences that enhance 

protein stability; and when desired, sequences that enhance protein secretion. The nature of such 

20 control sequences differs depending upon the host organism; in prokaryotes, such control 

sequences generally include promoter, ribosomal binding site, and transcription termination 

sequence; in eukaryotes, generally, such control sequences include promoters and transcription 

termination sequence. The term "control sequences" is intended to include components whose 

presence is essential for expression and processing, and can also include additional components 

25 whose presence is advantageous, for example, leader sequences and fusion partner sequences. 

The term "recombinant host cell" (or simply "host cell"), is intended to refer to a cell 

into which exogenous DNA has been introduced. In an embodiment, the host cell comprises two 

more more (e.g., multiple) nucleic acids encoding antibodies, such as the host cells described in 

US Patent No. 7.262,028, for example. It should be understood that such terms are intended to 

30 refer not only to the particular subject cell, but to the progeny of such a cell. Because certain 

modifications may occur in succeeding generations due to either mutation or environmental 

influences, such progeny may not, in fact, be identical to the parent cell. but are still included 

within the scope of the term "host cell" as used herein. In an embodiment, host cells include 

prokaryotic and eukaryotic cells selected from any of the Kingdoms of life. In another 

35 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.C6; the insect cell line Sf9; and 

the fungal cell Saccharomyces cerevisiae. 

Standard techniques may be used for recombinant DNA, oligonucleotide synthesis, and 

tissue culture and transformation (e.g., electroporation, lipofection). Enzymatic reactions and 

5 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 

10 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 

15 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 inununoassay (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 

20 immunoassay-specific cutoff values for those other immunoassays based on this disclosure. 

Whereas the precise value of the predetermined cutoff/level may vary between assays, 

correlations as described herein (if any) may be generally applicable. 

"Pretreatment reagent," e.g., lysis, precipitation and/or solubilization reagent, as used in 

a diagnostic assay as described herein is one that lyses any cells and/or solubilizes any analyte 

25 that is/are present in a test sample. Pretreatment is not necessary for all samples, as described 

further herein. Among other things, solubilizing the analyte (e.g., polypeptide of interest) may 

entail release of the analyte from any endogenous binding proteins present in the sample. A 

pretreatment reagent may be homogeneous (not requiring a separation step) or heterogeneous 

(requiring a separation step). With use of a heterogeneous pretreatment reagent there is removal 

30 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 

35 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 

5 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. 

10 The tenn "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 

15 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) 

20 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 11:17 can 

compete with anti-II.-17 antibody for binding to IL-17). A conservative substitution of an amino 

25 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) 1. Mol. Biol. 157: 105-132). The hydropathic index of an amino acid is based on a 

30 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 

35 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 

5 influenced by the particular side chain of that amino acid. Consistent with that observation, 

amino acid substitutions that are compatible with biological function are understood to depend 

on the relative similarity of the amino acids, and particularly the side chains of those amino 

acids, as revealed by the hydrophobicity, hydrophilicity, charge, size, and other properties. 

"Variant" also can be used to describe a polypeptide or fragment thereof that has been 

10 differentially processed, such as by proteolysis, phosphorylation, or other post-translational 

modification, yet retains its biological activity or antigen reactivity, e.g., the ability to bind to 

IL-18. Use of "variant" herein is intended to encompass fragments of a variant unless otherwise 

contradicted by context. 

I) 	Generation of DVD-binding protein 

15 Dual Variable Domain bindine 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 

20 different light chain variable domains (VL) from the two different parent monoclonal antibodies 

are linked in tandem directly or via a short linker by recombinant DNA techniques. followed by 

the light chain constant domain. Similarly, the heavy chain comprises two different heavy chain 

variable domains (VH) linked in tandem, followed by the constant domain CIII and Pc region 

(Figure 1A). 

25 The variable domains can be obtained using recombinant DNA techniques from a parent 

antibody generated by any one of the methods described herein. In an embodiment, the variable 

domain is a murine heavy or light chain variable domain. In another embodiment, the variable 

domain is a CDR grafted or a humanized variable heavy or light chain domain. In an 

embodiment, the variable domain is a human heavy or light chain variable domain. 

30 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- 

35 binding protein molecules may include one immunoelobulin 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); 

5 AKTTPKLEEGEFSEARV (SEQ ID NO: 2); AKTTPKLGG (SEQ ID NO: 3); SAKTTPKLGG 

(SEQ ID NO: 4); SAKTTP (SEQ ID NO: 5); RADAAP (SEQ ID NO: 6); RADAAPTVS (SEQ 

ID NO: 7); RADAAAAGGPGS (SEQ ID NO: 8); RADAAAA(G4S)4 (SEQ ID NO: 9); 

SAKTTPKLEEGEFSEARV (SEQ ID NO: 10); ADAAP (SEQ ID NO: 11); ADAAPTVSIFPP 

(SEQ ID NO: 12); TVAAP (SEQ ID NO: 13); TVAAPSVFIEPP (SEQ ID NO: 14); QPKAAP 

10 (SEQ ID NO: 15); QPKAAPSVTLFPP (SEQ ID NO: 16); AKTTPP (SEQ ID NO: 17); 

AKTIPPSVIPLAP (SEQ ID NO: 18); AKTTAP (SEQ ID NO: 19); AKTTAPSVYPLAP (SEQ 

ID NO: 20); ASTKGP (SEQ ID NO: 21); ASTKGPSVFPLAP (SEQ ID NO: 22), 

GGGGSGGGGSGGGGS (SEQ ID NO: 23); GENKVEYAPALMALS (SEQ ID NO: 24); 

GPAKELTPLKEAKVS (SEQ ID NO: 25); GHEAAAVMQVQYPAS (SEQ ID NO: 26); 

15 TVAAPSVFIFPPTVAAPSVFIFPP (SEQ ID NO: 27); and 

ASTKGPSVFPLAPASTKGPSVFPLAP (SEQ ID NO: 28). The choice of linker sequences is 

based on crystal structure analysis of several Fab molecules. There is a natural flexible linkage 

between the variable domain and the CH1/CL constant domain in Fab or antibody molecular 

structure. This natural linkage comprises approximately 10-12 amino acid residues, contributed 

20 by 4-6 residues from C-terminus of V domain and 4-6 residues from the N-terminus of CL/CH1 

domain. DVD-binding protein Igs were generated using N-terminal 5-6 amino acid residues, or 

25 

11-12 amino acid residues, of CL or CH1 as linker in light chain and heavy chain of DVD- 

binding 	respectively. The N-terminal residues of CL or CH1 domains, particularly the protein, 

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 CHI 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 

30 not all residues of CL/CH1 domain; for example the first 5-12 amino acid residues of the 

CL/CH1 domains; the light chain linkers can be from CK or C2; and the heavy chain linkers can 

be derived from CIll of any isotypes, including C71, Cy2, C73, C74, Cal, Cat, CS, CE, and CR. 

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 

35 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 

5 

10 

15 

20 

25 

recombinant DNA techniques. In an embodiment, sequence comprising linked heavy chain 

variable domains is linked to a heavy chain constant domain and sequence comprising linked 

light chain variable domains is linked to a light chain constant domain. In an embodiment, the 

constant domains are human heavy chain constant domain and human light chain constant 

domain respectively. In an embodiment, the DVD heavy chain is further linked to an Fc region. 

The Fc region may be a native sequence Fc region, or a variant Fc region. In another 

embodiment, the Fc region is a human Pc region. In another embodiment the Fc region includes 

Fc region from IgG1, IgG2, IgC13, IgG4, IgA, IgM, IgE, or IgD. 

In another embodiment two heavy chain DVD polypeptides and two light chain DVD 

polypeptides are combined to form a DVD-binding protein molecule. Table 1 lists amino acid 

sequences of VH and VL regions of exemplary antibodies for targets useful for treating disease, 

e.g., for treating cancer. In an embodiment, a DVD comprising at least two of the VH and/or VL 

regions listed in Table 1, in any orientation is provided. In some embodiments, VD1 and VD2 

are independently chosen. Therefore, in some embodiments, VD1 and VD2 comprise the same 

SEQ ID NO and, in other embodiments, VD1 and VD2 comprise different SEQ ID NOS. 'The 

VH and VI, domain sequences provided below comprise complementary determining region 

(CDR) and framework sequences that are either known in the art or readily discernable using 

methods known in the art. In some embodiments, one or more of these CDR and/or framework 

sequences are replaced, without loss of function, by other CDR and/or framework sequences 

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

Table 1: List of Amino Acid Sequences of VH and VL regions of Antibodies for 

Generating DVD-binding proteins 

Three different anti- IL-17 variants are shown inTable IA (seq. 1, seq. 2, and seq. 3) 

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

SEQ ID 
No. 

APT 
Unique 

ID 

Protein region Sequence 
1234567890123456789012345678901234567890 

30 AB273VH VH-IL17 	(se 	1) q.  

EVQLVQSGAEVKKPGSSVKVSOKASGYTFTDYEIHNVRQA 
PGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTSTAY 
MELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGTTVTVS 
S 

31 A3273VL VL-IL17 	(seq. 	1) 
DIQMTQSPSSLSASVGDRVTITCRASSGI I SYIDWFQQKP 
GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP 
EDFATYYCRQVGSYPETFGQGTKLE IKR 

32 AB274VH VH-IL17 	(seq. 	2) 

EVQLVQSGAEVKKPGS SVKVSCKASGGSFGGYG I GWVRQA 
PGQGLEWMGGITPFFGFADYAQKFQGRVTITADESTTTAY 
MELSGLISDDTAVYYCARDPNEFWEGYYSTEDFDSWGQGT 
TVTVSS 
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33 AB274VL VL-IL17 	(seq. 	2) 
EIVLIQSPDFQSVIRKEKVIITGRASQDIGSELHWYQQKP 
DQPPKLLIKYASHSTSGVPSRFSGSGSGIDFTLIINGLEA 
EDAGTYYCHQIDSLPYTEGPGTKVDIKR 

34 AB275VH VH-IL17 	(seq. 	3) 

EVQLVQSGAEVKKPGESVKISGKASGGSFRSYGISWVRQA 
PGQGLEWMGGI THFEGI TDYAQKFQGRVTITADESITTAY 
MELSGLISDDTAVYYGAREPNDFWNGYYDTHDEDSWGQGT 
TVIVSS 

35 AB275VL VL-IL17 	(seq. 	3) 
EIVLIQSPDFQSVIPKEKVTITGRASQNIGSELHWYQQKP 
DQSPKLLIKYASHSISGVPSRFSGSGSGTDFTLTINGLEA 
EDAATYYCHQSDILPHTFGQGIKVDIKR 

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

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

by their ability to bind recombinant human TNF proteins. 

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

Protein region SEQ ID NO Sequence 
123456789012345678901234567890 

AE11-1 VH 
SEQ ID 
NO.:36 

EVQLVQSGAEVKKPGASVKVSCKASGYTFT 
SYDVNWVRQATGQGLEWMGWMNPNSGNTGY 
AQKFQGRVIITADESTSTAYMELSSLRSED 
TAVYY0AIFDSDYMDWAGKGILVIVSS 

AE11-1 VH 
CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:36 
SYDVN 

AE11-1 VH 
CDR- 
H2 

Residues 50- 
66 	of 	SEQ ID 

NO.:36 
WMNPNSGNTGYAQKFQG 

AE11-1 VH 
CDR- 
H3 

Residues 99- 
106 of SEQ 
ID NO.:36 

FDSDYMDV 

AE11-5 VH 
SEQ ID 
NO.:37 

EVQLVQSGAEVKKPGSSAKVSGKASGGIFS 
SYAISWVRQAPGQGLEWMGGIIPILGTANY 
AQKFLGRVTITADESTSTVYMELSSLRSED 
TAVYWARGLYYDPTRADYNGQGTLVIVSS 

AE11-5 VH 
CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:37 
SYAIS 

AE11-5 VH 
CDR- 
H2 

Residues 	50- 
66 of 	SEQ ID 

NO.:37 
GIIPILGTANYAQKFLG 

AE11-5 VH CDR- 
H3 

Residues 99- 
109 of SEQ 
ID 	NO.:37 

GLYYDPTRADY 

TNF-JK1 VH 
SEQ ID 
NO.:38 

EVOLVESGGGLVQPGGSLRLSCATSGFTEN 
NYWMSWVRQAPGKGLEWVANINHDESEKYY 
VDSAKGRFIISRDNAEKSLELOMNSLRAED 
TAVYYCARIIRGRVGFDYYNYAMDVWGQGT 
LVTVSS 

TNF-JK1 VH CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:38 
NYWMS 

TNF-JK1 VH CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:38 
NINHDESEKYYVDSAKG 
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Protein region SEQ ID NO Sequence 
123456789012345678901234567890 

TNF-JK1 VH 
CDR- 
H3 

Residues 99- 
115 of 	SEQ 
ID NO.:38 

IIRGRVGFDYYNYAMDV 

TNF-JK1 VL 
CDR- 
L3 

Residues 89 
-95 of SEQ 	;QESYSLI 
ID NO.:38 

TNF-Y7C VH 
SEQ ID 
NO.:39 

EVQSVQSGAEVKKPGASVKVSOKISGYTES 
NYDINWVRQPTGQGLEWMGWMDPNNGNTGY 
AQKFVGRVIMIRDISKTIAYLELSOLKSED 
TAVYYCARSSGSGGTWYKEYFQSWGQGTMV 
TV SS 

TNF-Y7C NTH 
CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:39 
NYDIN 

TNF-Y7C VH 
CDR- 
H2 

Residues 5C- 
66 of SEQ ID 

NO.:39 
WMDPNNGNTGYAQKFVG 

TNF-Y7C VH 
CDR- 
H3 

Residues 99- 
112 of SEQ 
ID 	NO.:39 

KSSGSGGTWYKEYFQS 

AE11-7 VH 
SEQ ID 
NO.:40 

EVQLVQSGAEVKKPGASVKVSOKTSGYSLT 
QYPIHWVRQAPGQRPEWMGWISPGNGNTKL 
SPKFQGRVILSRDASAGTVFMDLSGLISDD 
TAVYFOISVDLGDHWGQGILVIVSS 

AE11-7 VH 
CDR- 
H1 

Residues 	31- 
35 of 	SEQ ID 

NO.:90 
QYPIH 

AE11-7 VH 
CDR- 
H2 

Residues 	50- 
66 of 	SEQ 	ID 

NO.:40 
WISPGNGNTKLSPKFQG 

AE11-7 VH 
CDR- 
H3 

Residues 99- 
104 of SEQ 
ID 	NO.:40 

VDLGDH 

AE11-13 VH 
SEQ ID 
NO.:41 

EVQLVESCGOLVQPGRSLRLSCAASGETED 
DYPMHWVRQAPGEGLEWVSGISSNSASIGY 
ADSVKGRFTISRDNAQNTLYUQMNSLGDED 
TAVYYOVSLTLGIGQGILVTVSS 

AE11-13 VH 
CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:41 
DYPMH 

AE11-13 VH 
CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:41 
GISSNSASIGYADSVKG 

AE11-13 VH 
CDR- 
H3 

Residues 99- 

	

102 	of SEQ 

	

ID 	NO.:41 
LTLG 

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

Protein region SEQ ID NO. Sequence 
123456789012345678901234567890 

AE11-1 VI 
SEQ ID 
NO.:42 

SYELTQPPSVSLSPGQTARITOSGDALPKQ 
YAYWYQQKPOQAPVLVIYKDTERPSGIPER 
FSGSSSOTTVILTISGAQAEDEADYYOQSA 
DSSGTSWVFGGGTKLIVL 

AE11-1 VL 
CDR- 
Ll 

Residues 23- 
33 of SEQ ID 

NO.:42 
SGDALPKQYAY 

AE11-1 VI 
CDR- 
L2 

Residues 49- 
55 of SEQ ID 

NO.:42 
KDTERPS 
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AE11-1 VL 
CDR- 
L3 

Residues 	89 

	

-98 	of SEQ 

	

ID 	NO.:42 
SADSSGTSWV 

AE11-5 VI 
SEQ ID 
NO.:43 

DIVMTQSPDFHSVTPKEKVTITCRASQSIG 
SSLHWYQQKPDQSPKLLIRHASQSISGVPS 
RFSGSGSGIDFILTIHSLEAEDAATYYGHQ 
SSSSPPPTEGQGTQVEIK 

AE11-5 VI 
CDR- 
Ll 	i 

Residues 24- 
34 of 	SEQ 	ID 

NO.:43  
RASQSIGSSLH 

AE11-5 VI, 
CDR- 
L2 

Residues 	50- 
56 of SEQ 	ID 

NO.:43 
HASQSIS 

AE11-5 VI 
CDR- 
L3 

Residues 	89 
-98 of SEQ 
ID NO.:43 

HQSSSSPPPT 

TNF-JK1 VL SEQ ID 
NO.:44 

DIRLTQSPSPLSASVGDRVIITCRASQSIG 
NYLNWYQHKPGKAPKLLIYAASSLQSGVPS 
RFSGIGSGTDFTLIISSLQPEDFATYYCQE 
SYSLIFAGGIKVEIK 

TNF-JK1 VL CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:44 
RASQSIGNYLN 

INF-JK1 VI 
CDR- 
L2 

Residues 50- 
56 of 	SEQ ID 

NO.:44 
AASSLQS 

TNF-JK1 VL 
CDR- 
L3 

Residues 89 
-95 of SEQ 
ID 	NO.:44 

QESYSLI 

TNF-Y7C VL 
SEQ ID 
NO.:45 

DIVMTQSPLSLPVIPGEPASISCRSSQSLL 
HSNGYNYLDWYLQKPGQFPQLLIYLGSYRA 
SGVPDRESGSGSGTDFTLKISRVEAEDVGV 
YYCMQRIEFPPGTFGQGTKLGIK 

TNF-Y7C VI 
CDR- 
Ll 

Residues 24- 
39 of SEQ ID 

NO.:45 
RSSQSLLHSNGYNYLD 

TNF-Y7C VL 
CDR- 
L2 

Residues 	55- 
61 of SEQ ID 

NO.:45 
LGSYRAS 

TNF-Y7C VI 
CDR- 
L3 

Residues 94 
-103 of 	SEQ 

ID NO.:45 
MQRIEFPPGT 

AE11-7 VI 
SEQ ID 
NO.:46 

DIVMIQSPEFQSVTPKEKVTITCRASQSIG 
SSLHWYQQKPDQSPKLLINYASQSFSGVPS 
RFSGGGSGTDFILTINSLEAEDAATYYGHQ 
SSNLPITEGWIRLEIK 

AE11-7 VI CDR- 
Ll 

Residues 	24- 
i 	34 of 	SEQ 	ID 

NO.:46 
RASQSIGSSLH 

AE11-7 VI CDR- 
L2 

Residues 	50- 
56 of SEQ ID 

NO.:46 
YASQSFS 

AE11-7 VI 
CDR- 
L3 

Residues 89 
-97 of SEQ 
ID NO.:46 

HQSSNLPIT 

AE11-13 VL SEQ ID 
NO.:47 

DIRLTQSPSSLSASVGDRVTITCRASQSIG 
NYLHWYQQKPGKAPKLLIYAASSLQSGVPS 
RESGSGSGTDFTLTISSLOPEDFATYYOQQ 
SYSTLYSFGQGTKLEIK 

AE11-13 VI 
CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

[ 	NO.:47 
RASQSIGNYLH 
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Protein region SEQ ID NO. Sequence 

that 

123456789012345678901234567890 

AE11-13 VL 
CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:47 
AASSLQS 

AE11-13 VL 
CDR- 
L3 

Residues 89 
-97  of 	SEQ 
ID NO.:47 

QQSYSTLYS 

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

were converted into 1g6 proteins for characterization, both VH and VL sequences. 

Table 1D. Humanized Anti-TNF MAK-195 Ab VH sequences of IgG converted clones 

Protein region Sequence 
12 	56789012345678901234567890 

A8 
VH 

SEQ ID 
NO.:48 

EVQLVESOSOLVQPGGSLRISCAASGFIFS 
NYGVNWVRQAPCKGLEWVSMIAADGFTDYA 
SSVKGRETISRDNSKNILYLQMNSLRAEDT 
AVYYCAREWHHGPVAYWGQGTLVTVSS 

A8 
VH 

CDR- 
H1 

Residues 31- 
1 	35 of 	SEQ ID 

NO.:48 
NYGVN 

A8 
VH 

CDR- 
H2 

Residues 50- 
65 of SEQ ID 

NO.:48 
MIAADGFTDYASSVKG 

A8 
VH 

CDR- 
H3 

Residues 98 
-106 of 	SEQ 

ID NO.:48 
EWHHGPVAY 

E5 
VH 

SEQ ID 
NO.:49 

EVQLVESGGGLVQPGGSLRLSCAASGFIES 
NYGVSWVRQAPGKGLEWVSLIRGDGSTDYA 
SSLKGRFIISRDNSKNTLYLQMNSLRAEDT 
AVYYCAREWHHGPVAYWGQGILVIVSS 

E5 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:49 
NYGVS 

BS 
VH 

CDR- 
H2 

Residues SO- 
65 of SEQ ID 

NO.:49 
LIRGDGSTDYASSLKG 

35 
VH 

CDR- 
H3 

Residues 98 
-106 of 	SEQ 

ID NO.:49 
EWHHGPVAY 

rHC44 
VII 

SEQ ID 
NO.:50 

EVQLVESSGSLVQPGGSLRLSCAASGFIES 
NYGVSWVRQAPGRGLEWVSMIWADGSTRYA 
DTLKSRFTISRDNSKNTLYLQMNSLRAEDT 
AVYYCAREWQRGPVAYWGQGTIVIVSS 

rHC44 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:50 
NYGVS 

rHC44 
VH 

CDR- 
H2 

Residues 	50- 
65 of SEQ ID 

NO.:50 
MIWADGSTHYADTLKS 

rHC44 
VH 

CDR- 
H3 

Residues 98 
-106 	of 	SEQ 

ID NO.:50 
EWQHGPVAY 

rHC22 
VH 

SEQ ID 
NO.:51 

EVQLVESGGOLVQPSGSLRLSCAASOFIES 
NYGVTWVRQAPGKGLEWVSMIWADGSTDYA 
DTV-KGRFTISRDNSKNTLYLQMNSLRAEDT 
AVYYCAREWQRGPVAYWGQGILVIVSS 

rHC22 
VH 

CDR- 
H1 

Residues 	31- 
35 of 	SEQ ID 

NO.:51 
NYGVT 
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rHC22 
VH 

CDR- 
H2 

Residues 50- 
65 of 	SEQ ID 

NO.:51 
MIWADGSTDYADTVKG 

rHC22 
VH 

CDR- 
H3 

Residues 98 
-106 	of SEQ 

ID NO.:51 
EWQHGPVAY 

rHC81 
VH 

SEQ ID 
NO.:52 

EVQLVESGGGLVQPGGSLRLSCAASOFTES 
NYGVTWVRQAPGKGLEWVSMIWADGSTHYA 
DSVKSRFTISRDNSKNILYLQMNSLRAEDI 
AVYYCAREWQHGPLAYNGQGILVIVSS 

rHC81 
VH 

CDR- 
H1 

Residues 31- 
35 of 	SEQ ID 

NO.:52 
NYGVT 

rHC81 
VH 

CDR- 
H2 

Residues 50- 
65 of 	SEQ ID 

NO.:52 
MIWADGSTHYADSVKS 

rHC81 
VH 

CDR- 
H3 

Residues 98 
-106 	of SEQ 

ID NO.:52 
EWQHGPLAY 

rHC18 
VH 

SEQ ID 
NO.:53 

EVQLVESGOGLVQPGGSLRLSCAASGFTES 
NYGVTWVPQAPGKGLEWVSMIWSDGSTDYA 
SSVKGRFTISRDNSKNILYLQMNSLRAEDI 
AVYYCAREWQHGPVAYNGQGTLVIVSS 

rHC18 
VH 

CDR- 
H1 

Residues 31- 
35 of 	SEQ ID 

NO.:53 
NYGVT 

rHC18 
VH 

CDR- 
H2 

Residues 50- 
65 of SEQ ID 

NO.:53 
MIWSDGSTDYASSVKG 

rHC18 
VH 

CDR- 
H3 

Residues 98 

	

-106 	of 	SEQ 

	

ID 	NO.:53 
EWQHGPVAY 

rHC14 
VH 

SEQ ID 
NO. :54 

EVQLVESGGGLVQPGGSLRLSCAASCEIFS 
NYGVTWVRCAPGKGLEWVSMIWADGSTEYA 
SSLKGRFTISRDNSKNILYLQMNSLRAEDT 
AVYYCAREWQHGPAAYNGQGILVIVSS 

rHC14 
VH 

CDR- 
H1 

Residues 31- 
35 of 	SEQ ID 

NO.:54 
NYGVT 

rHC14 
VH 

CDR- 
H2 

Residues SC- 
65 of SEQ ID 

NO.:54 
MIWADGSTHYASSLKG 

rHC14 
VH 

CDR- 
H3 

Residues 98 
-106 	of SEQ 

ID NO.:54 
EWQHGPAAY 

rHC3 
VH 

SEQ ID 
NO.:55 

EVQLVESGOOLVUGGSLRLSCAASGFIFS 
NYGVSWVPQAPGKUEWVSMIWADGSTHYA 
SSLKGRFTISRDNSKNTLYLQMNSLRAEDT 
AVYYCAREWQRGPVAYWGQGTLVTVSS 

rHC3 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:55 
NYGVS 

rHC3 
VH 

CDR- 
H2 

Residues 50- 
65 of SEQ ID 

NO.:55 
MIWADGSTHYASSLKG 

rHC3 
VH 

CDR- 
H3 

Residues 98 
-106 of SEQ 

ID NO.:55 
EWQHGPVAY 

rHC19 
VH 

SEQ ID 
NO.:56 

EVQLVESGGGLVQPGGSLRLSOAASGETES 
NYGVTWVRQAPGKGLENVSMIWADGSTHYA 
SSVKGRFTISRDNSKNTLYLQMNSLRAEDI 
AVYYCAREWQHGPAAYKGQGILVIVSS 
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rHC19 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:56 
NYGVT 

rHC19 
VH 

CDR- 
H2 

Residues 50- 
65 of 	SEQ 	ID 

NO.:56 
MIWADGSTHYASSVKG 

rHC19 
VH 

CDR- 
H3 

Residues 98 
-106 of SEQ 

ID 	NO.:56 
EWQHGPAAY 

rHC34 
VH 

SEQ ID 
NO.:57 

EVQLVESGSGLVQPGGSLRLSCAASCEIFS 
NYGVTWVRQAPGKOLEWVSMIWADGSTHYA 
SSVKGRFTISRDNSKNTLYLQMNSLRAEDT 
AVYYSAREWQHGPSAYWCQGTLVTVSS 

rHC34 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:57 
NYGVT 

rHC34 
VH 

CDR- 
H2 

Residues 50- 
65 of SEQ ID 

NO.:57 
MIWADGSTHYASSVKG 

rHC34 
VH 

CDR- 
H3 

Residues 	98 
-106 	of SEQ 

ID 	NO.:57 
EWQHGPSAY 

rHCB3 
VH 

SEQ ID 
NO.:58 

EVQLVESCGGLVQFGCSLRLSOAASGFIFS 
NYGVTNVRQAPGKGLEWVSMIWADGSTHYA 
SSVKGRFTISRDNSKNTLYLQMNSLRAEDT 
AVYYCAREWQRGPVAYWGOOTLVIVSS 

rHCB3 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:58 
NYGVT 

rHCB3 
VH 

CDR- 
H2 

Residues 50- 
65 of SEQ ID 

NO.:58 
MIWADGSTHYASSVKG 

rHC83 
VH 

CDR- 
H3 

Residues 98 
-106 of SEQ 

ID 	NO.:58 
EWQHGPVAY 

S4-19 
VH 

SEQ ID 
NO.:59 

EVQLVESOGGLVUGGSLRLSOAASCETFS 
NYGVEWVRQAPGKGLEWVSGIWADGSTHYA 
DTVKSRFTISRDNSKNTLYLQMNSLRAEDT 
AVYYSAREWQHGPVAYWGQGTLVIVSS 

S4-19 
VII 

CDR- 
H1 

Residues 31- 
35 of 	SEQ ID 

NO.:59 
NYGVE 

S4-19 
VH 

CDR- 
H2 

Residues 50- 
65 of 	SEQ 	ID 

NO.:59 
GIWADGSTHYADTVKS 

S4-19 
VH 

CDR- 
H3 

Residues 	98 
-106 	of 	SEQ 

ID 	NO.:59 
EWQHGPVAY 

S4-50 
VH 

SEQ ID 
NO.:60 

EVQLVESGCCLVQPGGSLRLSOAASGFTES 
NYGVEWVRQAPGKGLEWVSGIWADGSTHYA 
DTVKSRETISRDNSKNTLYLOMNSLRAEDI 
AVYYSAREWQRGPVGYWGQCTLVIVSS 

S4-50 
VH 

CDR- 
H1 

Residues 31- 
35 of 	SEQ 	ID 

NO.:60 
NYGVE 

S4-50 
VH 

CDR- 
H2 

Residues 50- 
65 of SEQ ID 

NO.:60 
GIWADGSTHYADTVKS 

S4-50 
NTH 

CDR- 
H3 

Residues 98 
-106 	of 	SEQ 

ID NO.:60 
EWQHGPVGY 
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S4-63 
VH 

SEQ ID 
NO.:61 

EVQLVESGGGLVQPGGSIRLSCAASGFIFS 
NYGVEWVRQAPGKGLEWVSGIWADGSTHYA 
DTVKSRFTISRDNSKNTLYLQMNSLRAEDT 
AVYYCAREWQHGPVGYWGQGILVIVSS 

S4-63 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:61 
NYGVE 

S4-63 
VH 

CDR- 
H2 

Residues 50- 
65 of SEQ ID 

NO.:61 
GIWADGSTHYADTVKS 

S4-63 
VH 

CDR- 
H3 

Residues 98 
-106 of SEQ 

ID NO.:61 
EWQHGPVGY 

S4-55 
VH 

SEQ ID 
NO.:62 

EVQLVESGGGLVQPGOSIRLSCAASGETES 
NYGVTWVRQAPGROLEWVSMIWADGSTDYA 
STVEGRETISRDNSKNILYLQMNSIRAEDI 
AVYYCAREWQHGPVGYINGQGTLVIVSS 

S4-55 
VH 

CDR- 
H1 

Residues 	31- 
35 of SEQ ID 

NO.:62 
NYGVT 

S4-55 
VH 

CDR- 
H2 

Residues 50- 
65 of SEQ ID 

NO.:62 
MIWADGSTDYASTVKG 

S4-55 
VH 

CDR- 
H3 

Residues 98 
-106 of SEQ 

ID NO.:62 
EWQHGPVGY 

S4-6 
VH 

SEQ ID 
NO.:63 

EVQLVESGGGLVQPGGSLRLSCAASGFIFS 
NYGVTWVRQAPGKGLEWVSMIWADGSTHYA 
SSVKGRFTISRDNSKNTLYLQMNSLRAEDT 
AVYYCAREWQHGPVAYINGOGILVIVSS 

S4-6 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:63 
NYGVT 

54-6 
VH 

CDR- 
H2 

Residues 	50- 
65 of SEQ ID 

NO.:63 
MIWADGSTHYASSVKG 

54-6 
V H 

CDR- 
EP 

Residues 98 

	

-106 	of SEQ 

	

ID 	NO.:63 
EWQHGPVAY 

S4-18 
VH 

SEQ ID 
NO.:64 

'EVQLVESOGGLVQPGGSLRLSCAASGFTES 
NYGVTWVRQAPGKGLEWVSMIWADGSTHYA 
DSVKSRFIISRDNSENTLYLQNNSLRAEDI 
AVYYCAREWQHGPLAYWGQGILVIVSS 

S4-18 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:64 
NYGVT 

54-18 
VH 

CDR- 
H2 

Residues 	50- 
65 of SEQ ID 

NO.:64 
MIWADGSTHYADSVES 

S4-18 
VH 

CDR- 
H3 

Residues 98 
-106 of SEQ 

ID NO.:64 
EWQHGPLAY 

S4-31 
VH 

SEQ ID 
NO.:65 

EITQLVESGGGLVQPGGSLRLSCAASGFIFS 
NYGVQWVRQAPGKGLEWVSGIGADGSTAYA 
SSLKGRFTISRDNSKNTLYLQMNSLRAEDT 
AVYYCAREWQHSGLAYWGQGTLVIVSS 

S4-31 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:65 
NYGVQ 

S4-31 
VH 

CDR- 
H2 

Residues 	50- 
65 of SEQ ID 

NO.:65 
GIGADGSTAYASSLKG 
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S4-31 
VH 

CDR- 
H3 

Residues 98 
-106 of 	SEQ 

ID NO.:65 
EWQHSGLAY 

S4-34 
VH 

SEQ ID 
NO.:66 

EVQLVESGGGLVQPGGSLRLSCAASGFIFS 
NYGVSWVRQAPGKGLEWVSMIWADGSTHYA 
DTVKGRFTISRDNSKNILYLQMNSLRAEDI 
AVYYCAREWQHGPLAYWGQGTLVIVSS 

S4-34 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:66 
NYGVS 

S4-34 
VH 

CDR- 
H2 

Residues 50- 
65 of SEQ ID 

NO.:66 
MIWADGSTHYADTVKG 

S4-34 
VH 

CDR- 
H3 

Residues 98 
-106 of 	SEQ 

ID 	NO.:66 	1 
EWQHGPLAY 

S4-74 
VH 

SEQ ID 
NO.:67 

EVQLVESGGGLVQPGGSLRLSCAASGFIFS 
NYGVTWVRQAPGKGLEWVSMIWADGSTHYA 
DTVKGRFIISRDNSKNILYLQMNSLRAEDI 
AVYYCAREWQHGPLAYWGQGILVIVSS 

84-74 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:67 
NYGVT 

S4-74 
VH 

CDR- 
H2 

Residues 	50- 
65 of SEQ ID 

NO.:67 
MIWADGSTHYADTVKG 

84-74 
VH 

CDR- 
H3 

Residues 98 
-106 of 	SEQ 

ID NO.:67 
EWQHGPLAY 

S4-12 
VH 

SEQ ID 
NO.:68 

EVQLVESGGGLVQPGGSLRLSCAASGFIES 
NYGVTWVRQAPGKGLEWVSMIWADGSTHYA 
SSVKGRFTISRDNSKNILYLQMNSLRAEDI 
AVYYCAREWQHGPVAYWGQ6ILVIVSS 

S4-12 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:68 
NYGVT 

S4-12 
VH 

CDR- 
H2 

Residues 	50- 
65 of SEQ ID 

NO.:68 
MIWADGSTHYASSVKG 

S4-12 
VH 

CDR- 
H3 

Residues 98 
-106 of SEQ 

ID 	NC.:68 
EWQHGPVAY 

S4-54 
VH 

SEQ ID 
NO.:69 

EVQLVESGGGLVQPGGSLRLSCAASGFIFS 
NYGVTWVRQAPGKGLEWVSMIWADGSTHYA 
SSVKGRFIISRDNSKNILYLQMNSLRAEDI 
AVYYCAREWQHGPVAYWGQGTLVIVSS 

S4-54 
VH 

CDR- 
H1 

Residues 	31- 
35 of SEQ ID 

NO.:69 
NYGVT 

S4-54 
VH 

CDR- 
H2 

Residues 	50- 
65 of SEQ ID 

NO.:69 
MIWADGSTHYASSVKG 

S4-54 
VH 

CDR- 
H3 

Residues 98 
-106 of SEQ 

ID NO.:69 
EWQHGPVAY 

S4-17 
VH 

SEQ ID 
NO.:70 

EVQLVESGGGLVQPGGSLRLSCAASGFIFS 
NYGVTWVRQAPGKCLEWVSMIWADGSTHYA 
SSVKGRFIISRDNSKNTLYLQMNSLRAEDI 
AVYYCAREWQRGPVAYWGQGTLVIVSS 

84-17 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:70 
NYGVT 
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S4-17 
VH 

CDR- 
H2 

Residues 50- 
65 of 	SEQ ID 

NO.:70 
MIWADGSTHYASSVKG 

S4-17 
VH 

CDR- 
H3 

Residues 98 
-106 of SEQ 

ID NO.:70 
EWQHGPVAY 

S4-40 
VH 

SEQ ID 
NO.:71 

EVQLVESGGGLVQPGGSLRLSCAASGFIFS 
NYGVTNVKAPGKG1ENVSMIWADGSTHYA 
SSVKGRFTISRDNSKNTLYLQMNSLRAEDT 
AVYYCAREWQRGPVAYNGQ6TLVTVSS 

S4-40 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:71 
NYGVT 

S4-40 
VH 

CDR- 
H2 

Residues SG- 
65 of 	SEQ ID 

NO.:71 
MIWADGSTHYASSVKG 

S4-40 
VH 

CDR- 
H3 

Residues 98 
-106 	of 	SEQ 

ID NO.:71 
EWQHGPVAY 

S4-24 
VH 

SEQ ID 
NO.:72 

EVQLVESGGGLVQPGGSLRLSCAASGFTES 
NYGVTWVKAPCNCLEWVOMIWADGSTHYA 
SSVKGRFTISRDNSKNTLYLQMNSLRAEDT 
AVYYCAREWQHGPVAYWGQCTLVIVSS 

S4-24 
VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:72 
NYGVT 

S4-24 
VH 

CDR- 
H2 

Residues 50- 
65 of SEQ ID 

NO.:72 
MIWADGSTHYASSVKG 

S4-24 
VH 

CDR- 
H3 

Residues 98 
-106 of SEQ 

ID NO.:72 
EWQHGPVAY 

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

Protein region SEQ ID NO. Sequence 
123456789012345678901234567890 

hMAK195 
VL. 1 
VL 

SEQ ID 
NO.:73 

DIQMTQSPSSLSASVGDRVTITCKASQAVS 
SAVAWYQQKPGKAPKLLIYWASTRHTGVPS 
RFSGSGSGTOFTLIISSLQPEDEATYYCQQ 
HYSTPFTFGOGIKLEINP 

hMAK195 
VL.1 
VI 

CDR- 
Ll 

Residues 24- 
34 of 	SEQ ID 

NO.:73 
KASQAVSSAVA 

hMAK195 
VL.1 
VL 

CDR- 
L2 

Residues 	50- 
56 of SEQ ID 

NO.:73 
WASTRHT 

hMAK195 
VL.1 
VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID NO.:73 

QQHYSTPFT 

54-24 
VI 

SEQ ID 
NO.:74 

DIQMTQSESSLSASVGDRVTITCRASQLVS 
SAVANYQQKPGKAPKLLIYWASTLHTGVPS 
RFSGSGSGTDFILTISSLQPEDFATYYCQQ 
HYRTPFTFCOGIKLEINR 

S4-24 
VI 

CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:74 
RASQLVSSAVA 

S4-24 
VL 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:74 
WASTLHT 
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S4-24 
VI 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID 	NO.:74 

QQHYRTPFT 

S4-40 
VI 

SEQ ID 
NO.:75 

DIQMIQSRSSLSASVGDRVTITCRASQLVS 
SAVAWYQQKPGKAPKLLIYWASTRHSGVPS 
RESGSGSGIDETLTISSLUEDEATYYCQQ 
HYRTPFSFGQGTKLE I KR 

S4-40 
VI. 

CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:75 
RASQLVSSAVA 

S4-40 
VL 

CDR- 
L2 

Residues 50- 
56 of 	SEQ ID 

NO.:75 
WASTRES 

54-40 
VL 

CDR- 
L3 

Residues 	B9 
-97 of 	SEQ 
ID 	NO.:75 

QQHYRTPFS 

S4-17 
VL 

SEQ ID 
NO.:76 

DIQMIQSRSSLSASVGDRVTITCRASQLVS 
SAVAWYQQKPGKAPKLLIYWASTRHSGVPS 
RFSGSGSGIDFILTISSLUEDFATIYCQQ 
HYRTPFTFGQGTKLEIKR 

S4-17 
VL 

CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:76 
RASQLVSSAVA 

S4-17 
VL 

CDR- 
L2 

Residues 	50- 
56 of SEQ ID 

NO.:76 
WASTRHS 

S4-17 
VI. 

CDR- 
L3 

Residues 	89 
-97 of SEQ 
ID 	NO.:76 

QQHYRTPFT 

S4-54 
VI 

SEQ ID 
NO.:77 

DIQMTQSRSSLSASVGDRVIITCRASQLVS 
SAVAWYQQKRGKARKLLIYWASARHTGVPS 
RFSGSGSGTDETLIISSLUEDFATYYCQQ 
HYKTPFSFGQGIKLEIKR 

S4-54 
VI 

CDR- 
Ll 

Residues 24- 
34 	of 	SEQ ID 

NO.:77 
RASQLVSSAVA 

S4-54 
VI 

CDR- 
L2 

i 	Residues 	50- 
56 of 	SEQ ID 

NO.:77 
HASA= 

I 

S4-54 
VL 

CDR- 
L3 

Residues 	89 
-97 of SEQ 
ID 	NO.:77 

QQHYKTPFS 

S4-12 
VL 

SEQ ID 
NO.:78 

DIQMIQSRSSLSASVGDRVIIICRASQLVS 
SAVAWYQQKPOKARKLLIYWASARHTGVPS 
RESGSGSGIDETLTISSLUEDEATYYCQQ 
HYKTPFTEGQGTKLEIKR 

S4-12 
VL 

CDR- 
Ll 

Residues 24- 
34 of 	SEQ ID 

NO.:78 
RASQLVSSAVA 

S4-12 
VI. 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:78 
WASARET 

S4-12 
VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID NO.:78 

QQHYKTPFT 

S4-74 
VL 

SEQ ID 
NO.:79 

DIQMIQSPSSLSASVGDRVITTCRASQLVS 
SAVAWYQQKRGKAPKLLIYWASARHTGVPS 
RFSGSGSGIDFILTISSLWEDFAIYYCW 
HYRTPFTEGOGIKLEIKR 

S4-74 
VL 

CDR- 
Ll 

Residues 24- 
34 of 	SEQ ID 

NO.:79 
RASQLVSSAVA 
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S4-74 
VI 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:79 
WASARHT 

S4-74 
VI 

CDR- 
L3 

Residues 	89 
-97 of SEQ 
ID NO.:79 

QQHYRTPFT 

S4-34 
VI 

SEQ ID 
NO.:80 

DIQMIQSPSSLSASVGDRVIITCRASQLVS 
SAVAWYQQKPGKALPKILIYWASTRHTGWPS 
RESGSGSGTOFTLIISSLQPEDFAIYYCQQ 
HYRTPFTEGQCIKLEIKR 

S4-34 
VI 

CDR- 
Ll 

Residues 24- 
34 of 	SEQ ID 

NO.:80 
RASQLVSSAVA 

S4-34 
VI 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:80 
WASTRHT 

S4-34 
VI 

CDR- 
L3 

Residues 	89 
-97 of SEQ 
ID NO.:80 

QQHYRTPFT 

S4-31 
VI 

SEQ ID 
NO.:81 

DIQMIQSPSSISASVGDRVIITCRASQGVS 
SALAWYQQKPGKAPKLLIYWASALRSGVPS 
RFSGSGSGTDFTLTISSLQPEDFATYYCQQ 
HYSAPFTEGQGTKLEIKR 

S4-31 
VI 

CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:81 
RASQGVSSALA 

S4-31 
VL 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:81 
WASALHS 

S4-31 
VL 

CDR- 
L3 

Residues 89 
-97 of 	SEQ 
ID NO.:81 

QQHYSAPFT 

54-18 
VI, 

SEQ ID 
NO.:82 

DIQMIQSPSSLSASVGDRVIIICRASQLVS 
SAVAWYNKPGKARKLLIYWASTLHSGVPS 
RESGSGSGIDETITISSLQPEDFATYYCQQ 
HYSTPFTFGQGTKLEIKR 

S4-18 
VI 

CDR- 
Li 

Residues 24- 
34 of SEQ ID 

NO.:82 
RASQLVSSAVA 

S4-18 
VI 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:82 
WASTLHS 

S4-18 
VI 

CDR- 
L3 

Residues 	89 
-97 of SEQ 
ID NO.:82 

QQHYRTPFT 

S4-6 
VI 

SEQ ID 
NO.:83 

DIQMTQSPSSLSASVGDRVTITCKASQLVS 
SAVAWYQQKPGKAPKLLIYWASTRHTGVPS 
RFSGSGSGTDFILTISSLQPEDFATYYCQQ 
HYSTPFTEGQGIKLEIKR 

S4-6 
VL 

CDR- 
Ll 

Residues 24- 
34 of 	SEQ 	ID 

NO.:83 
KASQLVSSAVA 

S4-6 
VI 

CDR- 
L2 

Residues 	50- 
56 of SEQ IC 

NO.:83 
WASTRHT 

S4-6 
VI 

CDR- 
L3 

Residues 	89 
-97 of 	SEQ 
ID 	NO.:83 

QQHYSTPFT 

S4-55 
VM 

SEQ ID 
NO.:84 

DIQMIQSPSSLSASVGDRVTITCKASQLVS 
SAVAWYQQKPGKAPKLITYWASTLHTGVPS 
RFSGSGSGTDFTLTISSLQPEDFATYYCQQ 
HYRTPFTFGQGIKLEIRR 
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S4-55 
VL 

CDR- 
L1 

Residues 24- 
34 of SEQ ID 

NO.:84 
KASQLVSSAVA 

S4-55 
VL 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:84 
WASTLHT 

S4-55 
VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID NO.:84 

QQHYRTPFT 

S4-63 
VL 

SEQ ID 
NO.:85 

DIQMTQSPSSLSASVGDRVTITCKASQKVS 
SALAWYQQKPGKAPKILIYWASALHSGVPS 
RFSGSGSGTDFILTISSLQPEDFATYYCW 
HYRPPFTFGQGTKLEIKR 

84-63 
VI 

CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:85 
KASQKVSSALA 

84-63 
VI 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:85 
WASALHS 

S4-63 
VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID NO.:85 

QQHYRPPFT 

S4-50 
VL 

SEQ ID 
NO.:86 

DIQMTQSPSSLSASVGDRVTITCKASQLVS 
SAVAWYQQKPGRAPELLIYWASALHTGVPS 
RFSGSGSGTDFTLTISSLQPEDFATYYCQQ 
HYSSPYTFGQGTKLEIKR 

S4-50 
VL 

CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:86 
KASQLVSSAVA 

S4-50 
VL 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:86 
WASALHT 

S4-50 
VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID NO.:86 

QQHYSSPYT 

S4-19 
VL 

SEQ ID 
NO.:87 

DIQMTQSPSSLSASVGDRVTITCKASQLVS 
SAVAWYQQKPGKAPKLLIYWASTLHTGVPS 
RFSGSGSGTDETITISSLUEDFATYYCQQ 
HYRTPFTEGQGTKLEIKR 

S4-19 
VL 

CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:87 
KASQLVSSAVA 

S4-19 
VL 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:87 
WASTLHT 

S4-19 
VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID NO.:87 

QQHYRTPFT 

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

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

47 



WO 2013/063110 
	

PCT/US2012/061686 

Table 1F. Humanized Anti-TNF MAK-199 Ab VH sequences of IgG converted clones 

Protein region SEQ ID NO Sequence 
123456789012345678901234567890 

J662M2S3# 
10 VH 

SEQ ID 
NO.:88 

EVQLVQSGAEVEEPGASVKVSCEASCYTFA 
NYGIIWVRQAPGQGLEWMGWINTYTGKPTY 
AQKFQGRVIMITDISISTAYMELSSLASED 
TAVYYGARKLFTTMDVIDNAMDYWONTIV 
TVSS 

J662M2S3#1 ' 
0 VH 

CDR- 
H1 

Residues 31- 
35 of 	SEQ ID 

NO.:88 
NYGII 

J662M2S3#1 
0 VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:88 
WINTYTGKPTYAQKFQG 

J662M2S3#1 ' 
0 NTH 

CDR- 
H3 

Residues 99- 
112 of SEQ 
ID 	NO.:88 

RASQDISQYLN 

J662M2S341 
3 VH 

SEQ ID 
NO.:89 

EVQLVQSGAEVEEPGASVKVSGKASGYIEN 
NYGIIWVRQAPGQGLEWMGWINTYTGKPTY 
AQKLQGRVIMITDISTSTAYMELSSIRSED 
TAVYECARKLFNTVDVTDNAMDMMGQGTIV 
TVSS 

J662M2S3#1 
3 VH 

CDR- 
H1 

Residues 	31- 
35 of 	SEQ ID 

NO.:89 
NYGII 

J662M2S3#1 
3 VH 

CDR- 
H2 

Residues 50- 
66 of 	SEQ ID 

NO.:89 
WINTYTGKPTYAQKLQG 

J662M2S3#1  s 
3 VH 

CDR- 
H3 

	

Residues 	99- 

	

112 	of 	SEQ 

	

ID 	NO.:89 
KLFNTVDVTDNAMD 

J662M2S3#1 
5 VH 

SEQ ID 
NO.:90 

EVQLVQSGAEVEEPGASVEVSGKASGYTEN 
NYGIIMVRQADGQGLEWMGWINTYTGVPTY 
AQKFQGRVIMITDISTSTAYMELSSLRSED 
TAVYYGARKLFNTVDVTDNAMDYWGQGTIV 
TVSS 

J662M2S3#1 
5 VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:90 
NYGII 

J662M2S3#1 
5 VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:90 
WINTYTGVPTYAQKFQG 

J662M2S3#1 
5 VH 

CDR- 
H3 

Residues 99- 
112 of SEQ 
ID NO.:90 

KLFNTVDVTDNAMD 

J662M2S3#1 
6 VH 

SEQ ID 
NO.:91 

EVQLVQSGAEVEKPGASVKVSGKASGYTEN 
NYGIIWVRQAPGQGLEWMGWINTYTGKPTY 
AQKFQGRVIMIIDTSISTAYMELSSLRSED 
TAVYYGARKLENTVAVIDNAMDYWGQGTIV 
TVSS 

J662M2S3#1 
6 VH 

CDR- 
H1 

Residues 31- 
35 of 	SEQ ID 

NO.:91 
NYGII 

J662M253#1 
6 VH 

CDR- 
H2 

Residues 50- 
66 	of 	SEQ ID 

NO.:91 
WINTYTGKPTYAQKFQG 

J662M2S3#1 
6 VH 

CDR- 
H3 

Residues 99- 
112 	of 	SEQ 
ID NO.:91 

KLFNTVAVTDNAMD 
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J662M2S3#2 
1 VH 

SEQ ID 
NO.:92  

EVQLVQSGAEVREPGASVKVSCKASGYIER 
NYGIIWVRQAPGQGLEWMGWINTYTGKPTY 
AQKFQGRVTMTTDTSTSTAYMELSSLRSED 
TAVYFGARKIFTTVDVTDNAMDYWGQGTIV 
TVSS 

J662M2S3#2 
1 VH 

CDR- 
H1 

Residues 31- 
35 of 	SEQ 	ID 

NO.:92 
NYGII 

J662M2S3#2 
1 VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:92 
WINTYTGKPTYAQKFQG 

J662M2S3#2 
1 VH 

CDR- 
H3 

Residues 99- 

	

112 	of SEQ 

	

ID 	NO.:92 
KLFTTVDVTDNAMD 

J662M2S3#3 
4 VH 

SEQ ID 
NO.:93 

EVQLVQSGAEVRERGASVKVSGKASGYIEN 
NYGINWVRQAPGQGLENMGWINTYTGKPTY 
AQKFQGRVTMTTDTSTSTAYMELSSLRSED 
TAVYFGARKFRNTVAVTDYAMDYWGQGTIV 
TVSS 

J662M2S3#3 
4 VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:93 
NYGIN 

J662M2S3#3 r  
4 VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:93 
WINTYTGKPTYAQKFQG 

J662M253#3 
4 VH 

CDR- 
H3 

Residues 99- 

	

112 	of SEQ 

	

ID 	NO.:93 
KFRNTVAVTDYAMD 

J662M253#3 
6 VH 

SEQ ID 
NO.:94 

EVQLVQSGAEVRKPGASVKVSGHASGYTER 
NYGITWVRQAPGQGLEWMGWINTYTGKPTY 
AQKFQGRVTMTTDTSTSTAYMELSSLRSED 
TAVYEGARKLFTTMDVTDNAMDYWGQGITV 
TVSS 

J662M2S3#3 
6 VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:94 
NYGIT 

J662M253#3 
6 VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:94 
WINTYTGKPTYAQKFQG 

J662M253#3 
6 VH 

CDR- 
H3 

Residues 99- 
112 of SEQ 
ID 	NO.:94 

KLFTTMDVTDNAMD 

J662M2S3#4 
5 VH 

SEQ ID 
NO.:95 

EVQLVQSGAEVRKPGASVKVSCRASGYTEA 
NYGIIWVRQAPGQGLEWMGWINTYTGKPTY 
AQKFQGRVTMTTDTSTSTAYMELSSLRSED 
TAVYYCARKLFTTMDVTDNAMDYWGQGTTV 
TVSS 

J662M253#4 
5 VH 

CDR- 
H1 

Residues 31- 
35 of 	SEQ ID 

NO.:95 
NYGII 

J662M2S3#4 
5 VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:95 
WINTYTGKPTYAQKFQG 

J662M2S3#4 ' 
5 VH 

CDR- 
H3 

Residues 99- 
112 	of SEQ 
ID NO.:95 

KLFTTMDVTDNAMD 

J662M2S3#5 
8 VH 

SEQ ID 
NO 	:96 .  

EVQLVQSGAEVERPGASVKVSCRASGYTES 
NYGINWVRQAPGQGLEWMGWINTYTGQPSY 
AQKFQGRVTMTTDTSTSTAYMELSSLRSED 
TAVYYCARKLFKTEAVTDYANDYWGQGTTV 
IVSS 

49 



WO 2013/063110 
	

PCT/US2012/061686 

Protein region SEQ ID NO Sequence 
123456789012345678901234567890 

J662M2S3#5 
8 VH 

CDR- 
HI 

Residues 	31- 
35 of 	SEQ ID 

NO.:96 
NYGIN 

J662M2S3#5 
8 VH 

CDR- 
H2 

Residues 	50- 
66 of 	SEQ ID 

NO.:96 
WINTYTGQPSYAQKFQG 

J662M2S3#5 
8 VH 

CDR- 
H3 

Residues 99- 

	

112 	of 	SEQ 

	

ID 	NO.:96 
KLFKTEAVTDYAMD 

J662M2S347 
2 VH 

SEQ ID 
NO.:97 

EVQLVQSGAEVKKPGASVKVSCKASGYTEN 
NYGIIWVRQAPGQGLEWMGWINTYSGKPTY 
AQKFQGRVIMITDISTSTAYMELSSLRSED 
TAVYFCARKLFTTMDVTDNAMDYNGQGITV 
TVSS 

J662M2S3#7 
2 VH 

CDR- 
HI 

Residues 31- 
35 of SEQ ID 

NO.:97 
NYGII 

J662M2S3#7 
2 VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:97 
WINTYSGKPTYAQKFQG 

J662M2S3#7 ' 
2 VH 

CDR- 
H3 

Residues 99- 
112 of 	SEQ 
ID 	NO.:97 

KLFTTMDVTDNAMD 

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

Protein region , 	SEQ ID NO Sequence 
123456789012345678901234567890 

J662M2S3# 
10 VL 

SEQ ID 
NO.:98 

DIQMIQSPSSLSASVGDRVIITCRASQDIS 
QYLNWYQQKPGKAPPLLIYYTSRLQSGVPS 
RFSGSGSGTDFILTISSLUEDFATYFOQQ 
GNTWPPTEGOGIKLEIP 

J662M2SS#1 ' 
0 VI 

CDR- 
Ll 

Residues 24- 
34 of 	SEQ ID 

NO.:98 
RASQDISQYLN 

, 
J662M2S3#1 
0 VL 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:98 
YTSRLQS 

J662M2S3#1 
0 VL 

CDR- 
L3 

Residues 89 

	

-97 	of 	SEQ 

	

ID 	NO.:98 
QQGNTWPPT 

J662M2S3#1 
3 VI 

SEQ ID 
NO.:99 

DIQMTQSPSSLSASVGDRVTITCRASQDIS 
NYLNWYQQKPGKAPPLLIYYTSRIQSGVPS 
RESGSGSGIDYTIIISSLQPEDFAIYFCQQ 
GNSWPPTFGQGTKLEIK 

J662M2S3#1 
3 VL 

CDR- 
Ll 

Residues 24- 
34 of 	SEQ IC 

NO.:99 
RASQDISNYLN 

J662M2S3#1 ' 
3 VL 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:99 
YTSRLQS 

J662M2S3#1 
3 VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID 	NO.:99 

QQGNSWPPT 

J662M2S3#1 
5 VI 

SEQ ID 
NO.:100 

DIQMIQSPSSISASVGDRVIITCRASQDIY 
NYLNWYWKPGKAPKILIYYTSRLQSGVPS 
RFSGSGSGIDYILTISSLQPEDFATYPCQQ 
GNTQPPTFGQGTKLEIK 
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Protein region SEQ ID NO Sequence 
123456789012345678901234567890 

J662M283#1 
5 VI 

CDR- 
Ll 

Residues 24- 
34 of 	SEQ ID 

NO.:100 
RASQDIYNYIN 

J662M2S3#1 
5 VI 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:100 
YTSRLQS 

J662M2S3#1 
5 VI 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID 	NO.:100 

QQGNTQPPT 

J662M2S3#1 
6 VI 

SEQ ID 
NO.:101 

DIQMTOSPSSLSASVGDRVTITORASQDIE 
NYLNWYQQKPCKAPELLIYYTSRLQSGVPS 
RFSGSGSGTDFTLTISSLQPEDFATYFCQQ 
GMTQPPTFGOGTKLEIK 

J662M2S3#1 
6 VI 

CDR- 
Ll 

Residues 24- 
34 of 	SEQ ID 

NO.:101 
RASQDIENYLN 

J662M25341 
6 VL 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:101 
YTSRLQS 

J662M2S3#1 
6 VI, 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID 	NO.:101 

QQGNTQPPT 

J662M2S342 
1 VL 

SEQ ID 
NO.:102 

DIQMTQSPSSLSASVGDRVTITCRASQDIS 
NYLNWYQQKPCKAPHLLIYYTSRIQSOVPS 
RFSCSCSCTDYTLTISSLQPEDFATYPCQQ 
GNTWPPTECNTKLEIK 

J662M283#2 
1 VI 

CDR- 
LI 

Residues 	24- 
34 of SEQ ID 

NO.:102 
RASQDISNYLN 

J662M2S3#2 
1 VI 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:102 
YTSRLQS 

J662M2S3#2 
1 VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID 	NO.:102 

QQGNTWPPT 

J662M2S3#3 
4 VL 

SEQ ID 
NO.:103 

DIQMTOSPSSLSASVCDRVTITCRASQDIY 
DVLNWYQQKRCKARKLLIIYASRIQSCVPS 

IRFSCSGSGTDFILTISSLQPEDFATYYCQQ 
GITLPPTEOQGTKLEIK 

J662M2S3#3 
4 VI 

CDR- 
Ll 

Residues 	24- 
34 of SEQ ID 

NO.:103 
RASQDIYDVLN 

J662M2S3#3 
4 VL 

CDR- 
L2 

Residues 	50- 
56 of SEQ ID 

NO.:103 
YASRLQS 

J662M2S3#3 
4 VI. 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID 	NO.:103 

QQGITLPPT 

J662M2S3#3 
6 VI 

SEQ ID 
NO.:104 

DIQMiQSPSSLSASVCDRVTIICRASQDIS 
NYLNWYNKRCKARKLLTYYTSRIQSCVPS 
RFSCSCSCIDYTLTISSLUEDFATYPCQQ 
GNTWPPTECNTKLEIK 

J662M2S343 
6 VL 

CDR- 
Ll 

Residues 	24- 
34 of SEQ ID 

NO.:104 
RASQDISNYLN 

J662M2S343 
6 VI 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:104 
YTSRLQS 

J662M2S3#3 
6 VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID 	NO.:104 

QQGNTWPPT 
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Protein region SEQ ID NO Sequence 
123456789012345678901234567890 

J662M2S3#4 
5 VL 

SEQ ID 
NO.:105 

DIQMTQSPSSLSASVGDRVTITCRASQDIS 
QYLNWYQQKPGKAPKLLIYYTSRLQSGVPS 
RFSGSGSGTDFILTISSLQPEDFAIYFCQQ 
GNTWPPTFGQGTKLEIK 

J662 	S3#4 
5 VL 

CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:105 
RASQDISQYLN 

J662M2S3#4 
5 VL 

CDR- 
L2 

Residues 	50- 
56 of SEQ ID 

NO.:105 
YTSRLQS 

J662M2S3#4 
5 VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID NO.:105 

QQGNTWPPT 

J662M2S3#5 
8 VL 

SEQ ID 
NO.:106 

DIQMTQSPSSLSASVGDRVTITCRASQNIY 
NVINWYNKRGKAPKILIYYASRLQSGVPS 
RFSGSGSGTDFILTISSLQPEDFATYFCQQ 
GNTMPPTFGQGTKLEIK 

J662M2S3#5 
8 VI 

CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:106 
RASQNIYNvLN 

J662M2S3#5 
8 VI 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:106 
YASRLQS 

J662M2S3#5 
8 VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID 	NO.:106 

QQGNTMPPT 

J662M283#7 
2 VL 

SEQ ID 
NO.:107 

DIQMTQSPSSLSASVGDRVIITCRASQDIS 
NFLNWYQQKPGKAPKLLIYYTSRLQSGVPS 
RFSGSGSGTDYILTISSLOPEDFATYFCW 
GNTQPPTEGQGIKLEIK 

J662M2S3#7 
2 VL 

CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:107 
RASQDISNFLN 

J662M2S3#7 
2 VL 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:107 
YTSRLQS 

J662M2S3#7 ' 
2 VI 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID NO.:107 

QQGNTQPPT 

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

Table IH. Individual Anti-IL-17 Ab VH Sequences from Converted Clones for Generating 

DVD-Binding Proteins 

Protein region 	1 	SEQ ID NO Sequence 
123456789012345678901234567890 

hl0f7VH.1 
a.g1m 
VH 

SEQ ID 
NO.:108 

EVQLVQSSAEVKKPGSSVRVSCKASGYIFT 
DYEIHWVRQAPGQGLEWIGVNDPESGGTFY 
NQKFDGRATLTADKSTSIAYMELSSLRSED 
TAVYYCIRYYRYESFYGMDYWGQGTTVIVS 
S 

h10f7VH.1 
a.glm 

VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:108 
DYEIH 

hl0f7VH.1 
a.glm 

VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:108 
VNDPESGGTFYNQKFDG 

hl0f7VH.1 
a.glm 

VH 

CDR- 
H3 

Residues 99- 
110 	of 	SEQ 
ID 	NO.:108 

YYRYESFYGMDY 
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123456789012345678901234567890 

J439M1S3R 
5#10 

VH 

SEQ ID 
NO.:109 

EVQLVQSGAEVKKPGSSVKVSTKASGYIED 
DYEIHWVRQAPGQGLEWIGVNDPESGGTFY 
NQKFDGRAILIADKSISIAYMELSSLRSED 
IAVYYCIRYDKWDSFYGMDYWGQGTIVIVS 
S 

J439M1S3R 
5#10 

VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:109 
DYEIH 

J439M1S3R 
5#10 

VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:109 

VNDPESGGTFYNQKFDG 

J439M1S3R 
5#10 

VH 

CDR- 
H3 

Residues 99- 
110 	of SEQ 
ID NO.:109 

YDKWDSFYGMDY 

J439M1S3 
R5#11 
VII 

SEQ ID 
NO.:110 

EVQLVQSGAEVKKPCSSVKVSCKASGYIEI 
DYEIHWVRQAPGQGLEWMGVHDPESGGTFY 
NQKFDGRVILIADESISIAYMELSSLRSED 
IAVYYTTRYSKWDSFDGMDYWGPCTIVIVS 
S 

J439M1S3 
R5#11 

VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:110 
DYEIH 

.7439M1S3 
R5R11 

VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:110 
VNDPESGGTFYNQKFDG 

J439M1S3 
R5#11 

VH 

CDR- 
H3 

Residues 99- 
110 	of SEQ 
ID NO.:110 

YSKWDSEDGMDY 

J439M1S2  
(H)3 	#A6 
VH 

SEQ ID 
NO.:111 

EVQLVQSGAEVKKPGS SVKVSCKASGYIEI 
DYEIHWVRQAPCQGLEWIGVNDPDSGGTLY 
NQKFDGRVILIADESTSIAYMELSSLRSED 
IAVYYCIRYDKWYSFEGMDIWGQGITVIVS 
S 

439M1S2( 
H)3 	#A6 

VH 

CDR- 
H1 

Residues 31- 
35 of 	SEQ ID 

NO.:111 
DYEIH 

439M1S2( 
4)3 	#A6 

VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:111 
VNDPDSGGTLYNQKFDG 

439M1S2( 
4)3 	#A6 

VH 

CDR- 
H3 

Residues 99- 
110 of SEQ 
ID NO.:111 

YDKWYSFEGMDI 

J439M1S2( 
H)3 	RA11 
VH 

SEQ ID 
NO.:112 

EVQLVQSGAEVKKPGSSVKVSOKASGYIEI 
DYEIHNVRQAPGQOLEWIGVUDPESGGTFY 
NQKFDGRVILSADESISTAYMELSSLRSED 
TAVYYTTRYDKYWSFEGMDYNGQGIIVIVS 
S 

J439M1S2( 
H)3 	RA11 

VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:112 
DYEIH 

J439M1S2( 
H)3 	#A11 

VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:112 
VNDPESGGTFYNQKFDG 

J439M1S2( 
H)3 	#A11 

VH 

CDR- 
H3 

Residues 99- 
110 	of 	SEQ 
ID NO.:112 

YDKYWSFEGMDY 
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Protein region SEQ ID NO Sequence 
123456789012345678901234567890 

J439M1S2  
(H)3 	#A16 
VH 

SEQ ID 
NO.:113 

EVQLVQSGAEVICKPGSSVKVSCKASGYTES 
DYEIHWVRQAPGQGLEWMGVHDPESGGTFY 
NQKFDGRVILTADESISTAYMELSSLRSED 
TAPYYGTRYDKWYSFEGMDIWGQGTTVIVS 
S 

J439M1S2 
(4)3 	#A16 

VH 

CDR - 
H1 

Residues 
35 

31- 
of SEQ ID 

NO.:113 
DYEIH 

J439m1S2 
(H)3 	41\16 

VH 

CDR- 
H2 

Residues 
66 

50-  
of SEQ ID 

NO.:113 

VNDPESGGTFYNQKFDG 

J439M1S2 
(H)3 	#A16 

VH 

CDR- 
H3 

Residues 99- 
110 of SEQ 
ID NO.:113 

DKWYSFEGMDI 

J439M1 S2 
(H)3 	#313 
VH 

SEQ ID 
NO.:114 

EVQLVQSGAEVKKRGSSPRVSCKASGYIES 
DYEIHWVRQARGQGLEWMGVHDPESGGTFY 
NQKFDGRVILIADESISTAYMELSSLRSED 
TAVYYCTRYDRYWSPEGMDYWGQGTTVIVS 
S 

J43911152 
(H)3 	4813 

VH 

CDR- 
H1 

Residues 31- 
35 of SEQ ID 

NO.:114 

DYEIH 

J439M1S2 
(H)3 	#813 

VH 

CDR- 
H2 

Residues 50-
66 of SEQ ID 

NO.:114 

VNDPESGGTFYNQKFDG 

J439M1S2 
(H)3 	#813 

VII 

CDR- 
H3 

Residues 99- 
110 	of 	SEQ 
ID NO.:114 

DKYWSFEGMDY 

J439m1S2  
(H)3 	#320 
VH 

SEQ ID 
NO.:115 

EVQLVQSGAEVKKPGSSVKVSOKASGYIET 
DYEIHWVRQAPGQGLEWMGVNDPESGGTFY 
NOCFDGRVILTADESTSTAYMELSSLRSED 
IAVY2CTRYDKWYSFEGMDIWGQGTIVTVS 
S 

J439M1S2 
(4)3 	#820 

VH 

CDR- 
H1 

Residues 31- 
35 of 	SEQ ID 

NO.:115 
DYEIH 

J439M1S2 
(4)3 	4820 

VH 

CDR- 
H2 

Residues 50- 
66 of SEQ ID 

NO.:115 
VNDPESGGTFYNQKFDG 

J439M1S2 
(H)3 	#820 

VH 

CDR- 
H3 

Residues 99- 
110 of 	SEQ 
ID NO.:115 

DKWYSFEGMDI 

Table 1I Individual Anti-IL-17 Ab VL Sequences from Converted Clones for Generating 

DVD-Binding Proteins 

Protein region SEQ ID No. Sequence 
123456789012345678901234567890 

J439111S3R 
5410 

VL 

SEQ ID 
NO.:116 

DIQMTQSPSSLSASVGDRVTITCSASSGSI 
SYIDWFQQKPGKARKRLIYATFELASGVES 
RESGSGSGTDEILTISSLQPEDEATYYCHQ 
LGSYPDTEGQGIKLEIK 

J439M1S3R 
5410 
VL 

CDR- 
Ll 

Residues 24- 
34 of 	SEQ 	ID 

NO.:116 
SASSGSISYID 

343911153R 
5410 
VL 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:116 
ATFELAS 
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Protein region SEQ ID No. Sequence 
123456789012345678901234567890 

J439M1S3R 
5#10 
VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID NO.:116 

HQLGSYPDT 

J439M1S3R  
5#11 
VL 

SEQ ID 
NO.:117 

DIQMTQSPSSLSASVGDRVTITGRASSGII 
SYIDWFQQKPGKARKRLIYATFDLASGVPS 
RFSGSGSGTDYTLTISSLQPEDFATYYCRQ 
VGSYPETFGQGIKLEIK 

J439M1S3R 
5411 

VL 

CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:117 
RASSGIISYID 

J439M1S3R 
5411 

VL 

CDR- 
L2 

Residues 50- 
56 of 	SEQ ID 

NO.:117 
ATFDLAS 

J439M1S3R 
5#11 

VL 

CDR- 
L3 

Residues 89 
-97 of 	SEQ 
ID NO.:117 

RQVGSYPET 

J427 	M2S3 
#12 
VL 

SEQ ID 
NO.:118 

DIQMIQSPSSLSASVGDRVTITGSASSGII 
SSIDWFQQKPGKARKRLIYATFALQSGVPS 
RFSGSGSGTDFILTISSLUEDFATYYGSQ 
MSSYPHTFGQGTKLEIK 

J427 	M2S3 
#12 

VI 

CDR- 
Ll 

Residues 24- 
34 of 	SEQ ID 

NO.:118 
SASSGIISSID 

J427 	M2S3 
#12 

VI 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:118 
ATFALQS 

J427 	M2S3 
412 

VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID 	NO.:118 

SQMSSYPHT 

J427 	M253 
#27 
VL 

SEQ ID 
NO.:119 

DIQMTQSRSSLSASVGDRVIITCSASSDIS 
SYLNWFQQKRGKSPKRLIYRTSELQSGVPS 
RFSGSGSGTDFTLTISSLUEDFATYYCOQ 
WSSYPWTFOQGTKLEIK 

J427 	M2S3 
#27 

I'1VL 

CDR- 
Residues 24- 
34 of SEQ ID 

NO.:119 
SASSDISSYLN 

J427 	M2S3 
427 

VI 

CDR- 
L2 

Residues 	50- 
56 of SEQ ID 

NO.:119 
RTSELQS 

J427 	M2S3 
#27 

VL 

CDR- 
L3 

Residues 89 
-97 of 	SEQ 
ID 	NO.:119 

QQWSSYPWT 

J439M1S2( 
H)3#A6 
VL 

SEQ ID 
NO.:120 

DIQMIQSPSSLSASVGDRVTITCSASQGIR 
SYIDWFQQKRGKSRKRLIYATFDLASGVPS 
RFSGSGSGTDYTLTISSLQPEDFATYYCRQ 
VGNYPGTFGQGTKLEIK 

J439M1S2( 
H)3#A6 

VL 

CDR- 
Ll 

Residues 24- 
34 of SEQ ID 

NO.:120 
SASQGIRSYID 

J439M1S2( 
H)34A6 

VL 

CDR- 
L2 

Residues 50- 
56 of SEQ ID 

NO.:120 
ATFDLAS 

J439M1S2( 
H)3#A6 

VL 

CDR- 
L3 

Residues 89 
-97 of SEQ 
ID NO.:120 

RQVGNYPGT 

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. 

55 



WO 2013/063110 
	

PCT/US2012/061686 

B) 	Production of DVD-Binding Proteins 

The binding proteins provided herein may be produced by any of a number of 

techniques known in the art. For example, expression from host cells, wherein expression 

vector(s) encoding the DVD heavy and DVD light chains is (are) transfected into a host cell by 

5 standard techniques. The various forms of the term -transfection" are intended to encompass a 

wide variety of techniques commonly used for the introduction of exogenous DNA into a 

prokaryotic or eukaryotic host cell, e.g., electroporation, calcium-phosphate precipitation, 

DEAE-dextran transfection and the like. Although it is possible to express the DVD-binding 

proteins provided herein in either prokaryotic or eukaryotic host cells, DVD proteins are 

10 expressed in eukaryotic cells, for example, mammalian host cells, because such eukaryotic cells 

(and in particular mammalian cells) are more likely than prokaryotic cells to assemble and 

secrete a properly folded and immunologically active DVD protein. 

Exemplary mammalian host cells for expressing the recombinant antibodies provided 

herein include Chinese Hamster Ovary (CHO cells) (including dhfr- CHO cells, described in 

15 Urlaub and ChasM (1980) Proc. Nall. Acad. Sci. USA 77:42164220. used with a DHFR 

selectable marker, e.g.. as described in Kaufman and Sharp (1982) Mol. Biol. 159:601-621), 

NSO myeloma cells, COS cells, SP2 and PER.C6 cells. When recombinant expression vectors 

encoding DVD proteins are introduced into mammalian host cells, the DVD proteins are 

produced by culturing the host cells for a period of time sufficient to allow for expression of the 

20 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 

25 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 

30 selection/amplification. The selected transformant host cells are cultured to allow for expression 

of the DVD heavy and light chains and intact DVD protein is recovered from the culture 

medium. Standard molecular biology techniques are used to prepare the recombinant expression 

vector. transfect the host cells, select for transformants, culture the host cells and recover the 

DVD protein from the culture medium. A method of synthesizing a DVD protein provided 

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

from the culture medium. 

An important feature of DVD-binding protein is that it can be produced and purified in 

a similar way as a conventional antibody. The production of DVD-binding protein results in a 

5 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 "hi-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- 

10 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 (PC) Publication No. W02001/077342), there are 16 possible combinations 

of heavy and light chains. Consequently only 6.25% of protein is likely to be in the desired 

active form, and not as a single major product or single primary product compared to the other 

15 15 possible combinations. Separation of the desired, fully active forms of the protein from 

inactive and partially active forms of the protein using standard chromatography techniques, 

typically used in large scale manufacturing, is yet to be demonstrated. 

Surprisingly the design of the "dual-specific multivalent full length binding proteins" 

provided herein leads to a dual variable domain light chain and a dual variable domain heavy 

20 chain which assemble primarily to the desired "dual-specific multivalent full length binding 

proteins". 

At least 50%, at least 75% and at least 90% of the assembled, and expressed dual 

variable domain immunoglobulin molecules are the desired dual-specific tetravalent protein. 

This embodiment particularly enhances commercial utility. Therefore, a method to express a 

25 dual variable domain light chain and a dual variable domain heavy chain in a single cell leading 

to a single primary product of a "dual-specific tetravalent full length binding protein" is 

provided. 

Methods of expressing a dual variable domain light chain and a dual variable domain 

heavy chain in a single cell leading to a "primary product" of a "dual-specific tetravalent full 

30 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. 

II) 	Derivatized DVD-Binding Proteins 

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

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

example, a labeled binding protein can be derived by functionally linking a binding protein 
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provided herein (by chemical coupling, genetic fusion, noncovalent association or otherwise) to 

one or more other molecular entities, such as another antibody (e.g., a bispecific antibody or a 

diabody). a detectable agent, a cytotoxic agent, a pharmaceutical agent, and/or a protein or 

peptide that can mediate association of the binding protein with another molecule (such as a 

5 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. 

III) 	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 

10 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 

15 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 umbellifemne, fluorescein, fluorescein 

isothiocyanate. rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or 

phycoerythrin; an example of a luminescent material includes luminol; and examples of suitable 

20 radioactive material include 3H. 14C. 355, 90y, 
 99Tc,  111/n,  125/  131

1, 
 177/

au, 
 1661/

o  , 
	153 or --Sm. 

In an embodiment, the binding proteins provided herein are capable of neutralizing the 

activity of the antigens both in vitro and in vivo. Accordingly, such DVD-binding proteins can 

be used to inhibit antigen activity. e.g.. in a cell culture containing the antigens, in human 

subjects or in other mammalian subjects having the antigens with which a binding protein 

25 provided herein cross-reacts. In another emixxliment, 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 

30 diseases and other disorders in which the presence of the antigen in a subject suffering from the 

disorder has been shown to be or is suspected of being either responsible for the 

pathophysiology of the disorder or a factor that contributes to a worsening of the disorder. 

Accordingly, a disorder in which antigen activity is detrimental is a disorder in which reduction 

of antigen activity is expected to alleviate the symptoms and/or progression of the disorder. 

35 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, synovial fluid, etc. of the subject). Non-limiting 

examples of disorders that can be treated with the binding proteins provided herein include 

those disorders discussed below and in the section pertaining to pharmaceutical compositions 

comprising the binding proteins. 

5 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 autoirnmune disease or 

10 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- 

15 binding protein can be used to target two different epitopes (including epitopes on both the loop 

regions and the extracellular domain) on one cell for clustering/signaling (two cell surface 

molecules) or signaling (on one molecule). Similarly, a DVD-binding protein molecule can be 

designed to triger CTLA-4 ligation, and a negative signal by targeting two different epitopes (or 

2 copies of the same epitope) of CTLA-4 extracellular domain, leading to down regulation of 

20 the immune response. CTLA-4 is a clinically validated target for therapeutic treatment of a 

number of immunological disorders. CTLA-4/87 interactions negatively regulate T cell 

activation by attenuating cell cycle progression. 1L-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 

25 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 

30 member-bound single chain antibody was generated, and significantly inhibited allogeneic 

rejection in mice (Hwang 2002 JI 169:633). In a separate case. artificial APC surface-linked 

single-chain antibody to CTLA-4 was generated and demonstrated to attenuate T cell responses 

(Griffin 2000 JI 164:4433). In both cases, CFLA-4 ligation was achieved by closely localized 

member-bound antibodies in artificial systems. While these experiments provide proof-of- 

35 concept for immune down-regulation by triggering CFLA-4 negative signaling, the reagents 

used in these reports are not suitable for therapeutic use. To this end, CTLA-4 ligation may be 
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achieved by using a DVD-binding protein molecule, which target two different epitopes (or 2 

copies of the same epitope) of CTLA-4 extracellular domain. The rationale is that the distance 

spanning two binding sites of an lei. 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 

5 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 

10 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 

15 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 

20 Deliv. Rev. 58(3): 437-446; Hildebrand et al. (2006) Surface and Coatings Technol. 200(22-23): 

6318-6324; Drug/ device combinations for local drug therapies and infection prophylaxis, Wu 

(2006) Biomaterials 27(11):2450-2467; Mediation of the cytokine network in the implantation 

of orthopedic devices, Marques (2005) Biodegradable Systems in Tissue Engineer. Regen. Mcd. 

377-397). Briefly, directing appropriate types of cell to the site of medical implant may promote 

25 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. 

I lowever, traditional bare metal stents have been known to cause restenosis (re-narrowing of the 

30 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 

35 prevents restenosis and blood clots. complications previously associated with the use of stents 

(Aoji et al. (2005) J. Am. Coll. Cardiol. 45(10):1574-9). In addition to improving outcomes for 
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patients requiring stents, there are also implications for patients requiring cardiovascular bypass 

surgery. For example, a prosthetic vascular conduit (artificial artery) coated with anti-EPC 

antibodies would eliminate the need to use arteries from patients legs or arms for bypass surgery 

grafts. This would reduce surgery and anesthesia times, which in turn will reduce coronary 

5 surgery deaths. DVD-binding protein are designed in such a way that it binds to a cell surface 

marker (such as CD34) as well as a protein (or an epitope of any kind, including but not limited 

to proteins, lipids and polysaccharides) that has been coated on the implanted device to facilitate 

the cell recruitment. Such approaches can also be applied to other medical implants in general. 

Alternatively, DVD-binding proteins can be coated on medical devices and upon implantation 

10 and releasing all DVDs from the device (or any other need which may require additional fresh 

DVD-binding protein, including aging and denaturation of the already loaded DVD-binding 

protein) the device could be reloaded by systemic administration of fresh DVD-binding protein 

to the patient. where the DVD-binding protein is designed to binds to a target of interest (a 

cytokine. a cell surface marker (such as CD34) etc.) with one set of binding sites and to a target 

15 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. 

C) 	Use of DVD-binding proteins in various diseases 

DVD-binding protein molecules provided herein are also useful as therapeutic 

20 molecules to treat various diseases. Such DVD molecules may bind one or more targets 

involved in a specific disease. Examples of such targets in various diseases are described below. 

1) Human Autoimmune and Inflammatory Response 

TNF plays a critical role in the pathology associated with a variety of diseases involving 

immune and inflammatory elements, such as autoimmune diseases, particularly those associated 

25 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. IL-17 has been linked to many irnmune/autoin-unune related diseases 

30 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 

35 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. 

5 TNF-a may amplify the inflammatory response in asthma and may be linked to disease 

severity (McDonnell et al. (2001) Progress Respir. Res. 31:247-250.). 

Animal models such as OVA-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. 

10 3) 	Rheumatoid Arthritis 

Rheumatoid arthritis (RA), a systemic disease, is characterized by a chronic 

inflammatory reaction in the synovium of joints and is associated with degeneration of cartilage 

and erosion of juxta-articular bone. Many pro-inflammatory cytokines including TNF, 

chemokines, and growth factors are expressed in diseased joints. Systemic administration of 

15 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 TNF in RA 

patients was blocked with intravenously administered infliximab (Harriman G, Harper LK, 

Schaible IF. 1999 Summary of clinical trials in rheumatoid arthritis using infliximab, an anti- 

TNFalpha treatment. Ann Rheum Dis 58 Suppl 1:1614), a chimeric anti-TNF mAb, has 

20 provided evidence that TNF regulates IL-6, IL-8, MCP-1, and VEGF production, recruitment of 

immune and inflammatory cells into joints, angiogenesis, and reduction of blood levels of 

matrix metalloproteinases-1 and -3. A better understanding of the inflammatory pathway in 

rheumatoid arthritis has led to identification of other therapeutic targets involved in rheumatoid 

arthritis. Promising treatments such as interleukin-6 antagonists (IL-6 receptor antibody MRA. 

25 developed by Chugat Roche (see Nishimoto, Norihiro et al. (2004) Arthritis Rheum. 

50(6):1761-1769), CTLA4Ig (abatacept, Genovese et al. (2005) N. Engl. J. Med. 353:1114-23.), 

and anti-B cell therapy (rituximab, Okamoto and Kamatani (2004) N. Engl. J. Med. 351:1909) 

have already been tested in randomized controlled trials over the past year. Other cytokines have 

been identified and have been shown to be of benefit in animal models, including interleukin-15 

30 (therapeutic antibody HuMax-IL_15. AMG 714 see I3aslund et at. (2005) Arthritis Rheum. 

52(9): 2686-2692), interleukin-l7. 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 

35 are involved in pathophysiology of RA. Blocking other pairs of targets involved in RA 

including, but not limited to. TNF and IL-18; TNF and IL-12; TNF and IL-23; TNF and IL- 
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!beta; TNF and MIF; TNF and IL-17; and TNF and IL-15 with specific DVD-binding protein is 

also contemplated. In addition to routine safety assessments of these target pairs, specific tests 

for the degree of immunosuppression may be warranted and helpful in selecting the best target 

pairs (see Luster et al. (1994) Toxicology 92(1-3):229-43). Whether a DVD-binding protein 

5 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 

10 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.). 

15 4) 	Systemic Lupus Erythematosus (SLE) 

The immunopathogenic hallmark of SLE is the polyclonal B cell activation, which leads 

to hyperglobulinemia. autoantibody production and immune complex formation. The 

fundamental abnormality appears to be the failure of T cells to suppress the forbidden B cell 

clones due to generalized T cell dysregulation. In addition, B and T-cell interaction is facilitated 

20 by several cytokines such as IL-10 as well as co-stimulatory molecules such as CD40 and 

CD4OL, B7 and CD28 and CILA-4, which initiate the second signal. These interactions 

together with impaired phagocytic clearance of immune complexes and apoptotic material. 

perpetuate the immune response with resultant tissue injury. SLE is considered to he a 7'h-2 

driven disease with documented elevations in serum 1L-4, 1L-6.1L-10. DVD-binding proteins 

25 capable of binding one or more targets such as, for example IL-4, 1L-6. IL-10, IFN-a, 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 mouse 

30 Interferon alpha etc.) validation studies in a mouse lupus model may be conducted with 

"matched surrogate antibody" derived DVD-binding protein molecules; briefly, a DVD-binding 

protein based two (or more) mouse target specific antibodies may be matched to the extent 

possible to the characteristics of the parental human or humanized antibodies used for human 

DVD-binding protein construction (similar affinity, similar neutralization potency, similar half- 

35 life etc.). 
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5) 	Multiple Sclerosis 

Multiple sclerosis (MS) is a complex human autoimmune-type disease with a 

predominantly unknown etiology. Immunologic destruction of myelin basic protein (MBP) 

throughout the nervous system is the major pathology of multiple sclerosis. MS is a disease of 

5 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 

10 balance/modulate other T-cells such as Thl and Th2 cells, are important areas for therapeutic 

tareet identification. 

TWEAK is a member of the TNF family, constitutively expressed in the central nervous 

system (CNS), with pro-inflammatory, proliferative or apoptotic effects depending upon cell 

types. Its receptor, Fn14, is expressed in CNS by endothelial cells, reactive astrocytes and 

15 neurons. TWEAK and Fn14 mRNA expression increased in spinal cord during experimental 

autohnmune encephalomyelitis (EAE). Anti-TWEAK antibody treatment in myelin 

oligodendrocyte glycoprotein (MOG) induced EAE in C57BIJ6 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 

20 two, targets such as, for example IL-12, TWEAK, IL-23, CXCL13, CD40, C'D4OL, IL-18, 

VEGF. VLA-4, TNF, CD45RB, CD200, IFNgamma, GM-CSF, FGF, C5, CD52, or CCR2 are 

provided. An embodiment includes a dual-specific anti-IL-12/TWEAK DVD Ig as a therapeutic 

agent beneficial for the treatment of MS. 

Several animal models for assessing the usefulness of the DVD molecules to treat MS 

25 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 

30 the characteristics of the parental human or humanized antibodies used for human DVD-binding 

(similar affinity, similar neutralization 	similar half-life etc.). The protein construction 	 potency, 

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 

35 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)). 

64 



WO 2013/063110 
	

PCT/IJS2012/0616136 

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) 

5 Annu.Rev. Neurosci. 31: 247-269). Several mechanisms might account for axonal damage in 

MS. Excessive release of the neurotransmitter glutamate with associated calcium-mediated 

neurotoxicity, nitric-oxide release and subsequent axon damage, loss of neurotrophic support, 

massive accumulation of repulsive or axon growth inhibitory molecules like RGM A, NOGO A, 

Semaphorins, Ephrins, may contribute to axon-directed neurodegeneration and loss of 

10 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, CD4OL, 1-18, VEGF, VLA-4, TNF, CD45RB, CD200, IFNgamma, GM-CSF, 

FGF, C5, CD52, and CCR2 would enable the simultaneous focus on inflammation and 

15 neuroregeneration, a goal not yet achieved by any of the current therapeutic MS principles. 

Stimulating neuroregeneration can compensate the functional impairments caused by the 

massive axonal neurodegeneration observed in MS, making recovery of lost cerebral functions 

possible. 

6) 	Sepsis 

20 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 

25 proinflammatory cytokines tumor necrosis factor-alpha (TNF-alpha) and interleukin-1 (IL-1). 

Overwhelming inflammatory and immune responses are essential features of septic shock and 

play a central part in the pathogenesis of tissue damage, multiple organ failure, and death 

induced by sepsis. Cytokines, especially tumor necrosis factor (TNF) and interleukin (IL-1). 

have been shown to be mediators of septic shock. These cytoldnes have a direct toxic effect on 

30 tissues; they also activate phospholipase A2. These and other effects lead to increased 

concentrations of platelet-activating factor, promotion of nitric oxide synthase activity, 

promotion of tissue infiltration by neutrophils, and promotion of neutrophil activity. 

The treatment of sepsis and septic shock remains a clinical conundrum, and recent 

prospective trials with biological response modifiers (i.e., anti-TNF, anti-MIF) aimed at the 

35 inflammatory response have shown only modest clinical benefit. Recently, interest has shifted 

toward therapies aimed at reversing the accompanying periods of immune suppression. In 
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experimental animals, not only can treatment with inhibitors of apoptosis prevent lymphoid cell 

apoptosis: it may also improve outcome. Although clinical trials with anti-apoptotic agents 

remain distant due in large part to technical difficulties associated with their administration and 

tissue targeting. inhibition of lymphocyte apoptosis represents an attractive therapeutic target 

5 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 1L-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) 

10 Nat. Rev. Drug Discov. 4(10):854-65 and Calandra et al. (2000) Nat. Med. 6(2)164-70). 

7) 	Neurological disorders 

(a) 	Neurodegenerative diseases 

Neurodegenerative diseases are either chronic in which case they are usually age-

dependent or acute (e.g., stroke, traumatic brain injury, spinal cord injury, etc.). These chronic 

15 neurodegenerative diseases represent a complex interaction between multiple cell types and 

mediators. Treatment strategies for such diseases are limited and mostly constitute either 

blocking inflammatory processes with non-specific anti-inflammatory agents (e.g., 

corticosteroids, COX inhibitors) or agents to prevent neuron loss and/or synaptic functions. 

These treatments fail to stop disease progression. Recent studies suggest that more targeted 

20 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 tareetinc a 

25 single disease mechanism (e.g., soluble A-b alone). 

30 

The DVD-binding protein molecules provdied herein can bind one or more targets 

involved in Chronic neurodegenerative diseases such as Alzhehners. Such targets include, but 

are not limited to, any mediator, soluble or cell surface, implicated in AD pathogenesis e.g ., 

AGE (8100 A, amphoterin), pro-inflammatory cytokines (e.g., IL-1), chemokines (e.g.. MCP 1), 

molecules that inhibit nerve regeneration (e.g., Nogo, RGM A), molecules that enhance neurite 

growth (neurotrophins) and molecules that can mediate transport at the blood brain harrier (e.g., 

transferrin receptor, insulin receptor or RAGE). The efficacy of DVD-binding protein molecules 

can be validated in pre-clinical animal models such as the transgenic mice that over-express 

amyloid precursor protein or RAGE and develop Alzheimer's disease-like symptoms. In 

35 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-hinding 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 

.5 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 i'D patients (Dossers et al. (2009) Brain 

10 Pathol. 19: 91-107). 

(b) 	Neuronal Regeneration and Spinal Cord Injury 

Despite an increase in knowledge of the pathologic mechanisms, spinal cord injury 

(SCI) is still a devastating condition and represents a medical indication characterized by a high 

medical need. No satisfying treatment exists and high dose bolus injection of 

15 methylprednisolone (MP) is the only used therapy within a narrow time window of 8 h post 

injury. This treatment, however, is only intended to prevent secondary injury without causing 

any significant functional recovery. It is heavily critisized for the lack of unequivocal efficacy 

and severe adverse effects, like immunosuppression with subsequent infections and severe 

histopathological muscle alterations. No other drugs, biologics or small molecules, stimulating 

20 the endogenous regenerative potential are approved, but promising treatment principles and 

drug candidates have shown efficacy in animal models of SCI in recent years and first 

promising clinical data have been presented just recently. To a large extent the lack of 

functional recovery in human SCI is caused by factors inhibiting neurite growth, at lesion sites, 

in scar tissue, in myelin as well as on injury-associated cells. Such factors are the myelin- 

25 associated proteins NogoA, OMgp and MAG, RGM A, the scar-associated CSPG (Chondroitin 

Sulfate Proteoglycans) and inhibitory factors on reactive astrocytes (some semaphorins and 

ephrins). However, at the lesion site not only growth inhibitory molecules are found but also 

neurite growth stimulating factors like neurotrophins, laminin, LI and others. This ensemble of 

neurite growth inhibitory and growth promoting molecules may explain that blocking single 

30 factors, like NogoA or RGM A, resulted in significant functional recovery in rodent SCI 

models. because a reduction of the inhibitory influences could shift the balance from growth 

inhibition to growth promotion. However, recoveries observed with blocking a single neurite 

outgrowth inhibitory molecule were not complete. To achieve faster and more pronounced 

recoveries either blocking two neurite outgrowth inhibitory molecules e.g Nogo and RGM A, or 

35 blocking an neurite outgrowth inhibitory molecule and enhancing functions of a neurite 

outgrowth enhancing molecule e.g Nogo and neurotrophins, or blocking a neurite outgrowth 
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inhibitory moleclule e.g., Nogo and a pro-inflammatory molecule e.g., TNF, may be desirable 

(see McGee et al., (2003) Trends Neurosci. 26:193). 

In one aspect, DVD-binding proteins capable of binding target pairs such as NgR and 

RGM A; NogoA and RGM A; MAG and RGM A; OMGp and RGM A; RGM A and RGM 13: 

5 ROM A and Semaphorin 3A; RGM A and Semaphorin 4; CSPGs and RGM A; aggrecan, 

midkine, neurocan, versican, phosphacan, Te38 and TNF-a; 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 

10 mentioned above e.g., RGM A, MAG, OMGp impair axonal regrowth. One can combine such 

type of ab with any of the SCI-candidate (myelin-proteins) Ab. Other DVD-binding protein 

targets may include any combination of NgR-p75, NgR-Troy, NgR-Nogo66 (Nogo), NgR- 

Lingo, Lingo-Troy, Lingo-p75, MAG or Omgp. Additionally. targets may also include any 

mediator, soluble or cell surface, implicated in inhibition of neurite e.g Nogo, Ompg, MAG. 

15 RGM A, semaphorins. ephrins, soluble A-b, pro-inflammatory cytokines (e.g., IL-1), 

chemokines (e.g., MIP la). molecules that inhibit nerve regeneration. The efficacy of anti-nogo / 

anti-RGM A or similar DVD-binding protein molecules can be validated in pit-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 

20 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 hinds three ligand Nogo, OMGp, and MAG and RAGE that binds A-b 

and SI00 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. 

25 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 IL-12 and a neurite outgrowth inhibitor 

molecule e.g., nogo or RGM may offer faster and greater efficacy than blocking either an 

immune or an neurite outgrowth inhibitor molecule alone. 

30 In general, antibodies do not cross the blood brain barrier (BBB) in an efficient and 

relevant manner. However, in certain neurologic diseases. e.g., stroke, traumatic brain injury, 

multiple sclerosis, etc., the BBB may be compromised and allows for increased penetration of 

DVD-binding proteins and antibodies into the brain. In other neurological conditions, where 

35 

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-hinding proteins also as shuttles 

to transport potential drugs into the CNS including low molecular weight drugs, nanoparticles 

5 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 

10 effects by inducing apoptosis, redirected cytotoxicity, interfering with ligand-receptor 

interactions, or preventing the expression of proteins that are critical to the neoplastic 

phenotype. In addition, antibodies can target components of the tumor microenvironment, 

perturbing vital structures such as the formation of tumor-associated vasculature. Antibodies can 

also target receptors whose ligands are growth factors, such as the epidermal growth factor 

15 receptor. The antibody thus inhibits natural ligands that stimulate cell growth from binding to 

targeted tumor cells. Alternatively, antibodies may induce an anti-idiotype network, 

complement-mediated cytotoxicity, or antibody-dependent cellular cytotoxicity (AIY'C). The 

use of dual-specific antibody that targets two separate tumor mediators will likely give 

additional benefit compared to a mono-specific therapy. 

20 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 

25 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 

emIxxliment, the prophylactic or therapeutic agents known to be useful for or having been or 

30 currently being used in the prevention, treatment, management, or amelioration of a disorder or 

one or more symptoms thereof. In accordance with these embodiments, the composition may 

further comprise of a carrier, diluent or excipient. 

The binding proteins provided herein can be incorporated into pharmaceutical 

compositions suitable for administration to a subject. Typically, the pharmaceutical composition 

35 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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5 

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 

10 antibodies provided herein or the combination of one or more antibodies provided herein and a 

prophylactic agent or therapeutic agent useful for preventing, managing, treating, or 

ameliorating a disorder or one or more symptoms thereof, e.g.. encapsulation in liposomes, 

microparticles, microcapsules, recombinant cells capable of expressing the antibody or antibody 

fragment, receptor- mediated endocytosis (see, e. g., Wu and Wu (1987) J. Biol. Chem. 

15 262:4429-4432), construction of a nucleic acid as pan of a retroviral or other vector, etc. 

Methods of administering a prophylactic or therapeutic agent provided herein include, but are 

not limited to, parenteral administration (e.g., intradermal, intramuscular. intraperitoneal, 

intravenous and subcutaneous) . epidurala administration, intratumoral administration, and 

mucosal adminsitration (e.g., intranasal and oral routes). In addition, pulmonary administration 

20 can be employed, e.g., by use of an inhaler or nebulizer, and formulation with an aerosolizing 

agent. See, e.g., US Patent Nos. 6,019,968. In one embodiment, a binding protein provided 

herein, combination therapy, or a composition provided herein is administered using Alkermes 

AIR® pulmonary drug delivery technology (Alkermes, Inc., Cambridec. Mass.). In a specific 

embodiment, prophylactic or therapeutic agents provided herein arc administered 

25 intramuscularly, intravenously, intratumorally, orally, intranasally, pulmonary, or 

subcutaneously. The prophylactic or therapeutic agents may be administered by any convenient 

route, for example by infusion or bolus injection, by absorption through epithelial or 

mucocutaneous linings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and may be 

administered together with other biologically active agents. Administration can be systemic or 

30 local. 

In an embodiment, specific binding of antibody-coupled carbon nanotubes (CNTs) to 

tumor cells in vitro, followed by their highly specific ablation with near-infrared (NIR) light can 

be used to target tumor cells. For example, biotinylated polar lipids can be used to prepare 

stable, biocompatible, noncytotoxic CNT dispersions that are then attached to one or two 

35 different neutralite avidin-derivatized DVD-binding proteins directed against one or more tumor 

antigens (e.g.. CD22) (Chalcravarty 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 

5 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 

10 combination with an effective amount of one or more therapies (e.g., one or more prophylactic 

or therapeutic agents) other than a binding protein provided herein to a subject to prevent, treat, 

manage. and/or ameliorate a disorder or one or more symptoms thereof. 

In another embodiment, the prophylactic or therapeutic agent can be delivered in a 

controlled release or sustained release system. In one embodiment, a pump may be used to 

15 achieve controlled or sustained release (see Langer. supra; Sefton (1987) CRC Crit. Ref. 

Biomed. Eng. 14:20; Buchwald et al. (1980) Surgery 88:507; Saudek et al. (1989) N. Engl. J. 

Med. 321:574). In another embodiment, polymeric materials can he used to achieve controlled 

or sustained release of the therapies. In an embodiment, the 	used in a sustained release polymer 

formulation is inert, free of leachable impurities, stable on storage, sterile, and biodegradable. In 

20 yet another embodiment. a controlled or sustained release system can be placed in proximity of 

the prophylactic or therapeutic target. thus requiring only a fraction of the systemic dose (see, 

e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 115-138 

(1984)). 

Controlled release systems are discussed in the review by Langer (1990) Science 

25 249:1527-1533). Any technique known to one of skill in the art can be used to produce 

sustained release formulations comprising one or more therapeutic agents provided herein. 

In a specific embodiment, where the composition is a nucleic acid encoding a 

prophylactic or therapeutic agent, the nucleic acid can be administered in vivo to promote 

expression of its encoded prophylactic or therapeutic agent, by constructing it as part of an 

30 appropriate nucleic acid expression vector and administering it so that it becomes intracellular. 

e.g., by use of a retroviral vector (see US Patent No. 4,980,286). or by direct injection, or by use 

of microparticle bombardment (e.g.. a gene gun; Biolistic, Dupont), or coating with lipids or 

cell-surface receptors or transfecting agents, or by administering it in linkage to a homeobox-

like peptide which is known to enter the nucleus (see, e.g., Joliot et al. (1991) Proc. Natl. Acad. 

35 Sci. USA 88:1864-1868). Alternatively, a nucleic acid can be introduced intracellularly and 

incorporated within host cell DNA for expression by homologous recombination. 
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A pharmaceutical composition provided herein is formulated to be compatible with its 

intended route of administration. Where useful, the composition may also include a solubilizing 

agent and a local anesthetic such as lignocamne to ease pain at the site of the injection. 

The method may comprise administration of a composition formulated for parenteral 

5 	administration by injection (e.g., by bolus injection or continuous infusion). Formulations for 

injection may be presented in unit dosage form (e.g., in ampoules or in multi-dose containers) 

with an added preservative. The compositions may take such forms as suspensions, solutions or 

emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 

stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder form 

10 	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 lone acting formulations may he 

administered by implantation (e.g., subcutaneously or intramuscularly) or by intramuscular 

injection. Thus, for example, the compositions may be formulated with suitable polymeric or 

15 	hydrophobic materials (e.g.. as an emulsion in an acceptable oil) or ion exchange resins. or as 

sparingly soluble derivatives (e.g., as a sparingly soluble salt). 

The methods provided herein encompasse administration of compositions formulated as 

neutral or salt forms. Pharmaceutically acceptable salts include those formed with anions such 

as those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those 

20 	formed with cations such as those derived from sodium, potassium. ammonium, calcium, ferric 

hydroxides, isopropylamine, triethylamine, 2- ethylamino ethanol, histidine, procaine, etc. 

Generally, the ingredients of compositions are supplied either separately or mixed 

together in unit dosage form, for example. as a dry lyophilized powder or water free concentrate 

in a hermetically sealed container such as an ampoule or sachette indicating the quantity of 

25 	active agent. Where the mode of administration is infusion. composition can be dispensed with 

an infusion bottle containing sterile pharmaceutical grade water or saline. Where the mode of 

administration is by injection. an  ampoule of sterile water for injection or saline can be provided 

so that the ingredients may be mixed prior to administration. 

In one embodiment, one or more of the prophylactic or therapeutic agents, or 

30 	pharmaceutical compositions provided herein is packaged in a hermetically sealed container 

such as an ampoule or sachette indicating the quantity of the agent. In one embodiment, one or 

more of the prophylactic or therapeutic agents. or pharmaceutical compositions provided herein 

is supplied as a dry sterilized lyophilized powder or water free concentrate in a hermetically 

sealed container and can be reconstituted (e.g.. with water or saline) to the appropriate 

35 	concentration for administration to a subject. In an embodiment. one or more of the prophylactic 

or therapeutic agents or pharmaceutical compositions provided herein is supplied as a dry sterile 
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lyophilized powder in a hermetically sealed container at a unit dosage of at least 5 mg, at least 

10 mg, at least 15 mg, at least 25 mg, at least 35 mg, at least 45 mg, at least 50 mg, at least 75 

mg. or at least 100 mg. The lyophilized prophylactic or therapeutic agents or pharmaceutical 

compositions provided herein may be stored at between 2° C. and 8° C. in its original container 

5 and the prophylactic or therapeutic agents, or pharmaceutical compositions provided herein may 

be administered within I week, e.g., within 5 days, within 72 hours, within 48 hours, within 24 

hours, within 12 hours, within 6 hours, within 5 hours, within 3 hours, or within 1 hour after 

being reconstituted. In an alternative embodiment, one or more of the prophylactic or 

therapeutic agents or pharmaceutical compositions provided herein is supplied in liquid form in 

10 a hermetically sealed container indicating the quantity and concentration of the agent. In an 

embodiment, the liquid form of the administered composition is supplied in a hermetically 

sealed container at least 0.25 mg/ml, at least 0.5 mg/ml, at least 1 mg/ml, at least 2.5 mg/ml, at 

least 5 mg/ml, at least 8 mg/ml, at least 10 mg/ml, at least 15 mg/kg, at least 25 mg/ml, at least 

50 mg/ml, at least 75 mg/m1 or at least 100 mg/nil. The liquid form may be stored at between 2° 

15 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-

will be prepared as an injectable solution containing 0.1-250 ing/m1 binding protein. portions 

The injectable solution can be composed of either a liquid or lyophilized dosage form in a flint 

20 or amber vial, ampule or pre-filled syringe. The buffer can be L-histidine (1-50 mM), optimally 

5-10mM, at pH 5.0 to 7.0 (optimally pH 6.0). Other suitable buffers include but are not limited 

to, sodium succinate, sodium citrate, sodium phosphate or potassium phosphate. Sodium 

chloride can be used to modify the toxicity of the solution at a concentration of 0-300 mM 

(optimally 150 mM for a liquid dosage form). Cryoprotectants can be included for a lyophilized 

25 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 24%). 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 

30 (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 

35 hyaluronidase, such as Hylenex® (recombinant human hyaluronidase). Addition of 

hyaluronidase in the injectable solution improves human bioavailability following parenteral 
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administration, particularly subcutaneous administration. It also allows for greater injection site 

volumes (i.e. greater than 1 ml) with less pain and discomfort, and minimum incidence of 

injection site reactions. (see W02004078140 and US2006104968). 

The compositions provided herein may be in a variety of forms. These include, for 

5 	example, liquid, semi-solid and solid dosage forms, such as liquid solutions (e.g., injectable and 

infusible solutions), dispersions or suspensions, tablets, pills, powders. liposomes and 

suppositories. The form chosen depends on the intended mode of administration and therapeutic 

application. Typical compositions are in the form of injectable or infusible solutions, such as 

compositions similar to those used for passive immunization of humans with other antibodies. 

10 	The chosen mode of administration is parenteral (e.g., intravenous, subcutaneous, 

intraperitoneal, intramuscular). In an embodiment, the antibody is administered by intravenous 

infusion or injection. In another embodiment, the antibody is administered by intramuscular or 

subcutaneous injection. 

Therapeutic compositions typically must be sterile and stable under the conditions of 

15 	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 (Le., 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. 

20 	Generally, dispersions are prepared by incorporating the active compound into a sterile vehicle 

that contains a basic dispersion medium and the required other ingredients from those 

enumerated herein. In the case of sterile, lyophilized powders for the preparation of sterile 

injectable solutions, the methods of preparation are vacuum drying and spray-drying that yields 

a powder of the active ingredient plus any additional desired ingredient from a previously 

25 	sterile-filtered solution thereof. The proper fluidity of a solution can be maintained, for 

example, by the use of a coating such as lecithin, by the maintenance of the required particle 

size in the case of dispersion and by the use of surfactants. Prolonged absorption of injectable 

compositions can he brought about by including, in the composition, an agent that delays 

absorption, for example. monostearate salts and gelatin. 

30 The binding proteins provided herein can be administered by a variety of methods 

known in the art, although for many therapeutic applications, in an embodiment, the routehnode 

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 

35 	carrier that will protect the compound against rapid release, such as a controlled release 

formulation, including implants, transdennal patches, and microencapsulated delivery systems. 
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Biodegradable. biocompatible polymers can be used, such as ethylene vinyl acetate, 

polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Many methods 

for the preparation of such formulations are patented or generally known to those skilled in the 

art. See, e.g., Sustained and Controlled Release Drug Delivery• Systems. J.R. Robinson, ed., 

Marcel Dekker, Inc., New York, 1978. 

Supplementary active compounds can also be incorporated into the compositions. In 

certain embodiments, a binding protein provided herein is coformulated with and/or 

coadministered with one or more additional therapeutic agents that are useful for treating 

disorders with a binding protein provided herein. For example, a binding protein provided 

10 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 

15 complications associated with the various monotherapies. 

In certain embodiments, a binding protein is linked to a half-life extending vehicle 

known in the an. Such vehicles include, but are not limited to, the Fc domain, polyethylene 

glycol, and dextran. Such vehicles are described, e.g.. in US Application Serial No. 09/428.082 

and PCT Publication No. WO 99/25044. 

20 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 

25 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 

30 described in Ausubel et al. (eds.), Current Protocols in Molecular Biology. John Wiley &Sons, 

NY (1993); and Kriegler, Gene Transfer and Expression. A Laboratory Manual, Stockton Press, 

NY (1990). Detailed description of various methods of gene therapy are disclosed in US Patent 

Publication No. US20050042664. 

A method for treating a human subject suffering from a disorder in which the target, or 

35 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, dise2ges 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 

5 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.ln another embodiment, the disorder is a respiratory disorder; asthma; 

10 allergic and nonallergic asthma; asthma due to infection; asthma due to infection with 

respiratory syncytial virus (RSV); chronic obstructive pulmonary disease (CORD); 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 

IS inflammatory and/or autoimmune condition of gastrointestinal organs; inflammatory bowel 

diseases (IBD); ulcerative colitis; an inflammatory and/or autoimmune condition of the liver; 

liver cirrhosis; liver fibrosis; liver fibrosis caused by hepatitis B and/or C virus; scleroderma; 

tumors or cancers; hepatocellular carcinoma; glioblastoma; lymphoma; Hodgkin's lymphoma; a 

viral infection; a bacterial infection; a parasitic infection; HTLV-1 infection; suppression of 

20 expression of protective type 1 immune responses, and suppression of expression of a protective 

type 1 immune response during vaccination. 

A binding protein provided herein also can be administered with one or more additional 

therapeutic agents useful in the treatment of various diseases. 

A binding protein provided herein can be used alone or in combination to treat such 

25 diseases. It should be understood that the binding proteins can be used alone or in combination 

with an additional agent. e.g.. a therapeutic agent. the additional agent being selected by the 

skilled artisan for its intended purpose. For example. the additional agent can be a therapeutic 

agent art-recognized as being useful to treat the disease or condition being treated by the 

antibody provided herein. The additional agent also can be an agent that imparts a beneficial 

30 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 

35 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. 

5 A "therapeutically effective amount" refers to an amount effective, at dosages and for periods of 

time necessary, to achieve the desired therapeutic result. A therapeutically effective amount of 

the binding protein may be determined by a person skilled in the art and may vary according to 

factors such as the disease state, age, sex, and weight of the individual, and the ability of the 

binding protein to elicit a desired response in the individual. A therapeutically effective amount 

10 is also one in which any toxic or detrimental effects of the antibody, or antibody binding 

portion, are outweighed by the therapeutically beneficial effects. A "prophylactically effective 

amount" refers to an amount effective, at dosages and for periods of time necessary, to achieve 

the desired prophylactic result. Typically, since a prophylactic dose is used in subjects prior to 

or at an earlier stage of disease, the prophylactically effective amount will be less than the 

15 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 

20 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 

25 the dosage unit forms provided herein are dictated by and directly dependent on (a) the unique 

characteristics of the active compound and the particular therapeutic or prophylactic effect to be 

achieved, and (b) the limitations inherent in the art of compounding such an active compound 

for the treatment of sensitivity in individuals. 

An exemplary, non-limiting range for a therapeutically or prophylactically effective 

30 amount of a binding protein provided herein is 0.1-20 mg/kg, for example, 1-10 mg/kg. It is to 

be noted that dosage values may vary with the type and severity of the condition to be 

alleviated. It is to be further understood that for any particular subject, specific dosage regimens 

may be adjusted over time according to the individual need and the professional judgment of the 

person administering or supervising the administration of the compositions, and that dosage 

35 ranges set forth herein are exemplary only and are not intended to limit the scope or practice of 

the claimed composition. 
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V) 	Diagnostics 

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

below. 

A. 	Method of Assay 

5 The present disclosure also provides a method for determinine the presence, amount or 

concentration of an analyte (or a fragment thereof) in a test sample using at least one DVD-

binding protein as described herein. Any suitable assay as is known in the art can be used in the 

method. Examples include, but are not limited to. immunoassay, such as sandwich immunoassay 

(e.g., monoclonal, polyclonal and/or DVD-binding protein sandwich immunoassays or any 

10 variation thereof (e.g., monoclonal/DVD-binding protein, DVD-binding protein/polyclonal, 

etc.), including radioisotope detection (radioimmunoassay (MA)) and enzyme detection 

(enzyme immunoassay (EIA) or enzyme-linked immunosorbent assay (ELISA) (e.g., Quantikine 

ELISA assays, R&D Systems. Minneapolis, MN))). competitive inhibition immunoassay (e.g., 

forward and reverse), fluorescence polarization immunoassay (FPIA), enzyme multiplied 

15 immunoassay technique (EMIT), bioluminescence resonance energy transfer (BRET), and 

homogeneous chemiluminescent assay, etc. In a SELDI-based immunoassay, a capture reagent 

that specifically binds an analyte (or a fragment thereof) of interest is attached to the surface of 

a mass spectrometry probe, such as a pre-activated protein chip array. The analyte (or a 

fragment thereof) is then specifically captured on the biochip, and the captured analyte (or a 

20 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 MALDT (matrix-

assisted laser desorption/ionization) or by SELDI. A chemiluminescent microparticle 

immunoassay, in particular one employing the ARCHITECT® automated analyzer (Abbott 

Laboratories, Abbott Park. IL), is an example of a preferred immunoassay. 

25 

30 

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 inununodiagnostic 

reagent and/or in an analyte immunoassay kit. The test sample can comprise further moieties in 

addition to the analyte of interest, such as antibodies, antigens, haptens, hormones, drugs, 

enzymes. receptors, proteins, peptides. polypeptides, oligonucleotides and/or polynucleotides. 

For example, the sample can be a whole blood sample obtained from a subject. It can be 

necessary or desired that a test sample, particularly whole blood, be treated prior to 

immunoassay as described herein, e.g., with a pretreatment reagent. Even in cases where 

pretreatment is not necessary (e.g., most urine samples), pretreatment optionally can be done 

35 (e.g., as part of a regimen on a commercial platform). 
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The pretreatment reagent can be any reagent appropriate for use with the immunoassay 

and kits provided herein. The pretreatment optionally comprises: (a) one or more solvents (e.g., 

methanol and ethylene glycol) and optionally, salt, (b) one or more solvents and salt, and 

optionally, detergent, (c) detergent, or (d) detergent and salt. Pretreatment reagents are known in 

5 the art, and such pretreatment can be employed, e.g., as used for assays on Abbott TDx, 

AxSYM®, and ARCHITECT® analyzers (Abbott Laboratories, Abbott Park. IL), as described 

in the literature (see, e.g., Yatscoff et al. (1990) Clin. Chem. 36:1969-1973 and Wallemacq et al. 

(1999) Clin. Chem. 45: 432-435), and/or as commercially available. Additionally, pretreatment 

can be done as described in US Patent Nos. 5,135,875 and 6,660,843; European Patent 

10 Publication No. EU0471293, US Patent Application No. 20080020401. The pretreatment 

reagent can be a heterogeneous agent or a homogeneous agent. 

With use of a heterogeneous pretreatment reagent, the pretreatment reagent precipitates 

analyte binding protein (e.g., protein that can hind to an analyte or a fragment thereof) present in 

the sample. Such a pretreatment step comprises removing any analyte binding protein by 

15 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 

20 binding partner for analyte (or a fragment thereof), such as a labeled anti-analyte antibody (or an 

antigenically reactive fragment thereof). The pretreatment reagent employed for such an assay 

typically is diluted in the pretreated test sample mixture, either before or during capture by the 

first specific binding partner. Despite such dilution. a certain amount of the pretreatment reagent 

is still present (or remains) in the test sample mixture during capture. In one embodiment, the 

25 labeled specific binding partner can be a DVD-binding protein (or a fragment. a variant, or a 

fragment of a variant thereof). 

In a heterogeneous format, after the test sample is obtained from a subject, a first 

mixture is prepared. The mixture contains the test sample being assessed for an analyte (or a 

fragment thereof) and a first specific binding partner, wherein the first specific binding partner 

30 and any analyte contained in the test sample form a first specific binding partner-analyte 

complex. Preferably, the first specific binding partner is an anti-analyte antibody or a fragment 

thereof. The first specific binding partner can be a DVD-binding protein (or a fragment, a 

variant, or a fragment of a variant thereof) as described herein. The order in which the test 

sample and the first specific binding partner are added to form the mixture is not critical. 

35 Preferably, the first specific binding partner is immobilized on a solid phase. The solid phase 

used in the immunoassay (for the first specific binding partner and, optionally, the second 
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specific binding partner) can be any solid phase known in the art, such as, but not limited to, a 

magnetic particle, a bead, a test tube, a microtiter plate, a cuvette, a membrane, a scaffolding 

molecule, a film, a filter paper, a disc and a chip. 

After the mixture containing the fast specific binding partner-analyte complex is 

5 formed, any unbound analyte is removed from the complex using any technique known in the 

art. For example. the unbound analyte can be removed by washing. Desirably, however, the first 

specific binding partner is present in excess of any analyte present in the test sample, such that 

all analyte that is present in the test sample is bound by the first specific binding partner. 

After any unbound analyte is removed, a second specific binding partner is added to the 

10 mixture to form a first specific binding partner-analyte-second specific binding partner complex. 

The second specific binding partner is preferably an anti-analyte antibody that binds to an 

epitope on analyte that differs from the epitope on analyte bound by the first specific binding 

partner. Moreover, also preferably, the second specific binding partner is labeled with or 

contains a detectable label as described above. The second specific binding partner can be a 

15 DVD-binding protein (or a fragment. a variant, or a fragment of a variant thereof) as described 

herein. 

20 

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 3H, 1251, 35S, 14C, 32P, and 33P), an enzymatic 

label (such as horseradish peroxidase, alkaline peroxidase, glucose 6-phosphate dehydrogenase, 

and the like), a chemiluminescent label (such us acridinium esters. thioesters, or sulfonamides; 

luminol, isoluminol, phenanthridinium esters, and the like), a fluorescent label (such as 

fluorescein (e.g., 5-fluorescein, 6-carboxyfluorescein, 3'6-carboxylluorescein, 5(6)-

carboxyfluorescein, 6-hexachloro-fluorescein. 6-tetrachlorofluorescein, fluorescein 

isothiocyanate, and the like)), rhodamine, phycobiliproteins, R-phycoerythrin. quantum dots 

25 (e.g., zinc sulfide-capped cadmium selenide), a thermometric label, or an inununo-polymerise 

chain reaction label. An introduction to labels, labeling procedures and detection of labels is 

found in Polak and Van Noorden, Introduction to Immunocytochemistry, 2'd  S., Springer 

Verlag, N.Y. (1997), and in Haugland, Handbook of Fluorescent Probes and Research 

Chemicals (1996), which is a combined handbook and catalogue published by Molecular 

30 Probes, Inc., Eugene, Oregon. A fluorescent label can be used in FPIA (see, e.g., US Patent No. 

5593.896). An acridinium compound can be used as a detectable label in a homogeneous or 

heterogeneous chemiluminescent assay (see, e.g.. Adarnczyk et al. (2006) Bioorg. Med Chem. 

Lett. 16: 1324-1328). 

A preferred acridinium compound is an acridinium-9-carboxamide. Methods for 

35 preparing acridinium 9-carboxamides are described in e.g. Mattingly (1991)3. Biolumin. 

Chemilumin. 6: 107-114. Another preferred acridinium compound is an acridinium-9- 
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carboxylate aryl ester. An example of an acridinium-9-carboxylate aryl ester is 10-methyl-9- 

(phenoxycarbonyl)acridinium fluorosulfonate (available from Cayman Chemical, Ann Arbor, 

MI). Methods for preparing acridinium 9-carboxylate aryl esters are described in e.g. McCapra 

et al. (1965) Photochem. Photobiol. 4: 1111-21. Further details regarding acridinium-9- 

5 carboxylate aryl ester and its use are set forth in US Patent Publication No. 20080248493. 

Chemilutninescent assays (e.g., using acridinium as described above or other 

chemiluminescent agents) can be performed in accordance with the methods described in 

10 

Adamczyk et al. (2006) Anal. Chim. Acta 579(1): 61-67. While any suitable assay format can be 

used, a microplate chemiluminometer (Mithras LB-940. Berthold Technologies U.S.A., LLC, 

Oak Ridge, TN) enables the assay of multiple samples of small volumes rapidly. 

The order in which the test sample and the specific binding partner(s) are added to form 

the mixture for chemiluminescent assay is not critical. If the first specific binding partner is 

detectably labeled with a chemiluminescent agent such as an acridinium compound, detectably 

labeled first specific binding partner-analyte complexes form. Alternatively, if a second specific 

15 binding partner is used and the second specific binding partner is detectably labeled with a 

chemiluminescent agent such as an acridinium compound. detectably labeled first specific 

binding partner-analyte-second specific binding partner complexes form. Any unbound specific 

binding partner, whether labeled or unlabeled, can be removed from the mixture using any 

technique known in the art, such as washing. 

20 Hydrogen peroxide can be generated in situ in the mixture or provided or supplied to the 

mixture (e.g., the source of the hydrogen peroxide being one or more buffers or other solutions 

that are known to contain hydrogen peroxide) before, simultaneously with, or after the addition 

of an above-described acridinium compound. Hydrogen peroxide can be generated in situ in a 

number of ways such as would he apparent to one skilled in the art. 

25 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 p11 greater than or 

equal to 10, preferably, greater than or equal to 12. Examples of basic solutions include, but are 

not limited to, sodium hydroxide. potassium hydroxide, calcium hydroxide, ammonium 

30 hydroxide, magnesium hydroxide, sodium carbonate, sodium bicarbonate, calcium hydroxide. 

calcium carbonate, and calcium bicarbonate. The amount of basic solution added to the sample 

depends on the concentration of the basic solution. Based on the concentration of the basic 

solution used, one skilled in the art can easily determine the amount of basic solution to add to 

the sample. 

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

known to those skilled in the art. Based on the intensity of the signal generated, the amount of 
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analyte in the sample can be quantified. Specifically, the amount of analyte in the sample is 

proportional to the intensity of the signal generated. The amount of analyte present can be 

quantified by comparing the amount of light generated to a standard curve for analyte or by 

comparison to a reference standard. The standard curve can be generated using serial dilutions 

5 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. 

10 

Analyte immunoassays generally can be conducted using any format known in the art, 

such as, but not limited to, a sandwich format. Specifically, in one immunoassay format, at least 

two antibodies are employed to separate and quantify analyte, such as human analyte, or a 

fragment thereof in a sample. More specifically, the at least two antibodies bind to different 

epitopes on an analyte (or a fragment thereof) forming an immune complex, which is referred to 

as a "sandwich.-  Generally. in the immunoassays one or more antibodies can be used to capture 

15 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 hind 

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 

20 DVD-binding protein (or a fragment, a variant, or a fragment of a variant thereof) as described 

herein can be used as a capture antibody, a detection antibody, or both. For example, one 

binding protein or DVD-binding protein having a domain that can bind a first epitope on an 

analyte (or a fragment thereof) can be used as a capture agent and/or another binding protein or 

DVD-binding protein having a domain that can bind a second epitope on an analyte (or a 

25 fragment thereof) can be used as a detection agent. In this regard, a binding protein or a DVD-

binding protein having a first domain that can bind a first epitope on an analyte (or a fragment 

thereof) and a second domain that can bind a second epitope on an analyte (or a fragment 

thereof) can be used as a capture agent and/or a detection agent. Alternatively, one binding 

protein or DVD-binding protein having a first domain that can bind an epitope on a first analyte 

30 (or a fragment thereof) and a second domain that can bind an epitope on a second analyte (or a 

fragment thereof) can be used as a capture agent and/or a detection agent to detect, and 

optionally quantify, two or more analytes. In the event that an analyte can be present in a sample 

in more than one form. such as a monomeric form and a dimeric/multimeric form, which can he 

homomeric or heteromeric, one binding protein or DVD-binding protein having a domain that 

35 can hind an epitope that is only exposed on the monomeric form and another binding protein or 

DVD-binding protein having a domain that can bind an epitope on a different part of a 
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dimeric/multimeric form can be used as capture agents and/or detection agents, thereby enabling 

the detection, and optional quantification, of different forms of a given analyte. Furthermore, 

employing binding proteins or DVD-binding proteins with differential affinities within a single 

binding protein or DVD-binding protein and/or between binding proteins or DVD-binding 

5 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 

10 protein or a DVD-binding protein can bind two different analytes and one analyte is larger than 

the other, desirably the larger analyte is bound by the outer domains. 

Generally speaking. a sample being tested for (for example, suspected of containing) 

analyte (or a fragment thereof) can be contacted with at least one capture agent (or agent) and at 

least one detection agent (which can be a second detection agent or a third detection agent or 

15 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 aaent and then (sequentially) with at least one capture agent. In yet another 

20 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 

25 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. 

30 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 

35 of interest is added to the well, the analyte of interest binds to the capture agent. After washing, 

a known amount of labeled (e.g.. biotin or horseradish peroxidase (HRP)) analyte capable of 
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binding the capture antibody is added to the well. A substrate for an enzymatic label is used to 

generate a signal. An example of a suitable substrate for HRP is 3,3',5,54etramethylbenzidine 

(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 

5 immunoassay typically an antibody (i.e., binding protein and/or a DVD-binding protein in the 

context of the present disclosure) to an analyte of interest is coated onto a solid support (e.g., a 

well of a microtiter plate). However, unlike the sequential competitive inhibition immunoassay, 

the sample and the labeled analyte are added to the well at the same time. Any analyte in the 

sample competes with labeled analyte for binding to the capture agent. After washing, the signal 

10 generated by the labeled analyte is measured and is inversely proportional to the amount of 

analyte in the sample. Of course, there are many variations of these formats, e.g., when binding 

to the solid support takes place, whether the format is one-step, two-step, delayed two-step, and 

the like, and these would be recognized by one of ordinary skill in the art. 

Optionally, prior to contacting the test sample with the at least one capture agent (for 

15 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. 

20 Examples include a well of a plate. such as a microtiter plate, a test tube, a porous gel 

(e.g., silica gel, agarose, dextran, or gelatin), a polymeric film (e.g., polyacrylamide). beads 

(e.g., polystyrene beads or magnetic beads), a strip of a filter/membrane (e.g., nitrocellulose or 

nylon), microparticles (e.g., latex particles, magnetizable microparticles (e.g., microparticles 

having ferric oxide or chromium oxide cores and homo- or hetero-polymeric coats and radii of 

25 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. 

30 

A microporous material is generally preferred, although a gelatinous material in a hydrated state 

can be used. Such porous substrates are preferably in the form of sheets having a thickness of 

about 0.01 to about 0.5 mm, preferably about 0.1 min. While the pore size may vary quite a bit, 

preferably the pore size is from about 0.025 to about 15 microns, more preferably from about 

0.15 to about 15 microns. The surface of such substrates can be passively coated or activated by 

chemical processes that cause covalent linkage of an antibody to the substrate. Irreversible 

binding, generally by adsorption through hydrophobic forces, of the antigen or the antibody to 

the substrate results; alternatively, a chemical coupling agent or other means can be used to bind 

35 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 (e.g., using Power-BindTM-SA-MP streptavidin-

coated microparticles (Seradyn, Indianapolis, IN)) or anti-species-specific monoclonal 

5 antibodies (i.e., binding proteins and/or DVD-binding proteins in the context of the present 

disclosure). If necessary or desired, the substrate (e.g., for the label) can be derivatized to allow 

reactivity with various functional groups on the antibody (i.e., binding proteins and/or DVD-

binding proteins in the context of the present disclosure). Such derivatization requires the use of 

certain coupling agents, examples of which include, but are not limited to, maleic anhydride, N- 

10 hydroxysuccinimide, and 1-ethyl-3-(3-di.methylaminopropyl) carbodiimide. If desired, one or 

more capture agents, such as antibodies (or fragments thereof) (i.e., binding proteins and/or 

DVD-binding proteins in the context of the present disclosure, each of which is specific for 

analyte(s) can he 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 

15 99/51773; US Patent No. 6,329,209; PCT Publication No. WO 00/56934, and US Patent No. 

5,242,828). If the capture agent is attached to a mass spectrometry probe as the solid support, 

the amount of analyte bound to the probe can be detected by laser desorption ionization mass 

spectrometry. Alternatively, a single column can be packed with different beads, which are 

derivatized with the one or more capture agents, thereby capturing the analyte in a single place 

20 (see, antibody-derivatized, bead-based technologies, e.g., the xMAP technology of Luminex 

(Austin, TX)). 

After the test sample being assayed for analyte (or a fragment thereof) is brought into 

contact with the at least one capture agent (for example, the first capture agent), the mixture is 

incubated in order to allow for the formation of a first capture agent (or multiple capture agent)- 

25 analyte (or a fragment thereof) complex. The incubation can be carried out at a pH of from 

about 4.5 to about 10.0, at a temperature of from about 2°C to about 45°C, and for a period from 

at least about one (1) minute to about eighteen (18) hours, preferably from about 1 to about 24 

minutes, most preferably for about 4 to about 18 minutes. The immunoassay described herein 

can be conducted in one step (meaning the test sample, at least one capture agent and at least 

30 one detection agent are all added sequentially or simultaneously to a reaction vessel) or in more 

than one step, such as two steps, three steps, etc. 

After formation of the (first or multiple) capture agent/analyte (or a fragment thereof) 

complex, the complex is then contacted with at least one detection agent under conditions which 

allow for the formation of a (first or multiple) capture agent/analyte (or a fragment 

35 thereof)/second detection agent complex). While captioned for clarity as the "second" agent 

(e.g., second detection agent), in fact, where multiple agent are used for capture and/or 
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detection, the at least one detection agent can be the second, third, fourth, etc. agents used in the 

immunoassay. If the capture agent/analyte (or a fragment thereof) complex is contacted with 

more than one detection agent, then a (first or multiple) capture agent/analyte (or a fragment 

thereof)/(multiple) detection agent complex is formed. As with the capture agent (e.g., the first 

5 capture agent), when the at least one (e.g., second and any subsequent) detection agent is 

brought into contact with the capture agent/analyte (or a fragment thereof) complex, a period of 

incubation under conditions similar to those described above is required for the formation of the 

(first or multiple) capture agent/analyte (or a fragment thereof)/(second or multiple) detection 

agent complex. Preferably, at least one detection agent contains a detectable label. The 

10 detectable label can be bound to the at least one detection agent (e.g., the second detection 

agent) prior to. simultaneously with, or after the formation of the (first or multiple) capture 

agent /analyte (or a fragment thereof)/(second or multiple) detection agent complex. Any 

detectable label known in the art can be used (see discussion above, including of the Polak and 

Van Noorden (1997) and I laugland (1996) references). 

15 The detectable label can be bound to the antibodies either directly or through a coupling 

agent. An example of a coupling agent that can be used is EDAC (1-ethyl-3-(3-

dimethylaminopropyl) carbodiimide. hydrochloride), which is commercially available from 

Sigma-Aldrich, St. Louis, MO. Other coupling agents that can be used are known in the art. 

Methods for binding a detectable label to an antibody are known in the art. Additionally, many 

20 detectable labels can be purchased or synthesized that already contain end groups that facilitate 

the coupling of the detectable label to the agent, such as CPSP-Acridinium Ester (i.e., 94N-

tosyl-N-(3-carboxypropy0]-10-(3-sulfopropypacridinium carboxamide) or SPSP-Acridinium 

Ester (i.e.. N10-(3-sulfopropyI)-N-(3-sulfopropyl)-acridinium-9-carboxamide). 

The (fast or multiple) capture agent/analyte/(second or multiple) detection agent 

25 complex can be, but does not have to be, separated from the remainder of the test sample prior 

to quantification of the label. For example, if the at least one capture agent (e.g., the first capture 

agent, such as a binding protein and/or a DVD-binding protein in accordance with the present 

disclosure) is bound to a solid support, such as a well or a bead, separation can be accomplished 

by removing the fluid (of the test sample) from contact with the solid support. Alternatively, if 

30 the at least first capture agent is hound to a solid support, it can be simultaneously contacted 

with the analyte-containing sample and the at least one second detection agent to form a first 

(multiple) agent/analyte/second (multiple) agent complex, followed by removal of the fluid (test 

sample) from contact with the solid support. If the at least one first capture agent is not bound to 

a solid support. then the (first or multiple) capture agent/analyte/(second or multiple) detection 

35 agent complex does not have to be removed from the test sample for quantification of the 

amount of the label. 
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After formation of the labeled capture agent/analyte/detection agent complex (e.g.. the 

first capture agent/analyte/second detection agent complex), the amount of label in the complex 

is quantified using techniques known in the art. For example. if an enzymatic label is used, the 

labeled complex is reacted with a substrate for the label that gives a quantifiable reaction such 

as the development of color. If the label is a radioactive label, the label is quantified using 

appropriate means, such as a scintillation counter. If the label is a fluorescent label, the label is 

quantified by stimulating the label with a light of one color (which is known as the "excitation 

wavelength") and detecting another color (which is known as the "emission wavelength") that is 

emitted by the label in response to the stimulation. If the label is a chemiluminescent label, the 

10 label is quantified by detecting the light emitted either visually or by using lurninometers, x-ray 

film, high speed photographic film, a CCD camera, etc. Once the amount of the label in the 

complex has been quantified, the concentration of analyte or a fragment thereof in the test 

sample is determined by appropriate means, such as by use of a standard curve that has been 

uenerated using serial dilutions of analyte or a fragment thereof of known concentration. Other 

15 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 p11 tnay 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 

20 coating buffer pH may be about 6.5 +/- 0.2, and the inicroparticle diluent pH may be about 7.8 

+/- 0.2. Solids preferably are less than about 0.2%, such as less than about 0.15%, less than 

about 0.14%, less than about 0.13%, less than about 0.12%, or less than about 0.11%, such as 

about 0.10%. 

FPIAs are based on competitive binding immunoassay principles. A fluorescently 

25 labeled compound, when excited by a linearly polarized light, will emit fluorescence having a 

degree of polarization inversely proportional to its rate of rotation. When a fluorescently labeled 

tracer-antibody complex is excited by a linearly polarized light, the emitted light remains highly 

polarized because the fluorophore is constrained from rotating between the time light is 

absorbed and the time light is emitted. When a "free" tracer compound (i.e., a compound that is 

30 not bound to an antibody) is excited by linearly polarized light, its rotation is much faster than 

the corresponding tracer-antibody conjugate (or tracer-binding protein and/or tracer-DVD-

binding protein in accordance with the present disclosure) produced in a competitive binding 

immunoassay. FPIAs are advantageous over RIAs inasmuch as there are no radioactive 

substances requiring special handling and disposal. In addition, FPIAs are homogeneous assays 

35 that can be easily and rapidly performed. 
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In view of the above, a method of determining the presence. amount, or concentration of 

analyte (or a fragment thereof) in a test sample is provided. The method comprises assaying the 

test sample for an analyte (or a fragment thereof) by an assay (i) employing (i') at least one of 

an antibody, a fragment of an antibody that can bind to an analyte, a variant of an antibody that 

5 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 

10 sample to a signal generated as a direct or indirect indication of the presence, amount or 

concentration of analyte (or a fragment thereof) in a control or calibrator. The calibrator is 

optionally part of a series of calibrators, in which each of the calibrators differs from the other 

calibrators by the concentration of analyte. 

The method can comprise (i) contacting the test sample with at least one first specific 

15 binding partner for analyte (or a fragment thereof) comprising an antibody, a fragment of an 

antibody that can hind 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 

20 thereof) complex, (ii) contacting the first specific binding partner/analyte (or fragment thereof) 

complex with at least one second specific binding partner for analyte (or fragment thereof) 

comprising a delectably labeled anti-analyte antibody, a delectably labeled fragment of an anti-

analyte antibody that can bind to analyte, a detectably labeled variant of an anti-analyte 

antibody that can bind to analyte, a detectably labeled fragment of a variant of an anti-analyte 

25 antibody that can bind to analyte, a detectably labeled binding protein as disclosed herein that 

can bind to analyte, or a delectably 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 

30 detectable label in the rust specific binding partner/analyte (or fragment thereof)/second 

specific binding partner complex formed in (ii). A method in which at least one first specific 

binding partner for analyte (or a fragment thereof) and/or at least one second specific binding 

partner for analyte (or a fragment thereof) is a binding protein as disclosed herein or a DVD-

binding protein (or a fragment, a variant, or a fragment of a variant thereof) as described herein 

35 can be preferred. 
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Alternatively, the method can comprise contacting the test sample with at least one first 

specific binding partner for analyte (or a fragment thereof) comprising an antibody, a fragment 

of an antibody that can bind to an analyte, a variant of an antibody that can bind to an analyte, a 

fragment of a variant of an antibody that can bind to an analyte, a binding protein as disclosed 

herein, and a DVD-binding protein (or a fragment, a variant. or a fragment of a variant thereof) 

and simultaneously or sequentially. in either order, contacting the test sample with at least one 

second specific binding partner, which can compete with analyte (or a fragment thereof) for 

binding to the at least one first specific binding partner and which comprises a detectably 

labeled analyte, a detectably labeled fragment of analyte that can bind to the first specific 

10 binding partner, a detectably labeled variant of analyte that can bind to the first specific binding 

partner, or a detectably labeled fragment of a variant of analyte that can bind to the first specific 

binding partner. Any analyte (or a fragment thereof) present in the test sample and the at least 

one second specific binding partner compete with each other to form a first specific binding 

partner/analyte (or fragment thereof) complex and a first specific binding partner/second 

15 specific binding partner complex, respectively. The method further comprises determining the 

presence, amount or concentration of analyte in the test sample by detecting or measuring the 

signal venerated 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 

20 proportional to the amount or concentration of analyte in the test sample. 

The above methods can further comprise diagnosing, prognosticating, or assessing the 

efficacy of a therapeutic/prophylactic treatment of a patient from whom the test sample was 

obtained. If the method further comprises assessing the efficacy of a therapeutic/prophylactic 

treatment of the patient from whom the test sample was obtained, the method optionally further 

25 comprises modifying the therapeutic/prophylactic treatment of the patient as needed to improve 

efficacy. The method can be adapted for use in an automated system or a semi-automated 

system 

With regard to the methods of assay (and kit therefor), it may be possible to employ 

commercially available anti-analyte antibodies or methods for production of anti-analyte as 

30 described in the literature. Commercial supplies of various antibodies include, but are not 

limited to, Santa Cruz Biotechnology Inc. (Santa Cruz, CA). GenWay Biotech, Inc. (San Diego, 

CA), and R&D Systems (RDS; Minneapolis, MN). 

Generally, a predetermined level can be employed as a benchmark against which to 

assess results obtained upon assaying a test sample for analyte or a fragment thereof, e.g., for 

35 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 

5 fragments thereof, degradation products thereof, and/or enzymatic cleavage products thereof. 

In particular, with respect to a predetermined level as employed for monitoring disease 

progression and/or treatment, the amount or concentration of analyte or a fragment thereof may 

be -unchanged," "favorable" (or "favorably altered"), or "unfavorable" (or "unfavorably 

altered"). "Elevated" or "increased" refers to an amount or a concentration in a test sample that 

10 is higher than a typical or normal level or range (e.g., predetermined level), or is higher than 

another reference level or range (e.g.. earlier or baseline sample). The term "lowered" or 

"reduced" refers to an amount or a concentration in a test sample that is lower than a typical or 

normal level or range (e.g., predetermined level), or is lower than another reference level or 

range (e.g., earlier or baseline sample). The term "altered" refers to an amount or a 

15 concentration in a sample that is altered (increased or decreased) over a typical or normal level 

or range (e.g.. predetennined level), or over another reference level or range (e.g.. earlier or 

baseline sample). 

The typical or normal level or range for analyte is defined in accordance with standard 

practice. Because the levels of analyte in some instances will be very low, a so-called altered 

20 

25 

level or alteration can be considered to have occurred when there is any net change as compared 

to the typical or normal level or range, or reference level or range, that cannot be explained by 

experimental error or sample variation. Thus, the level measured in a particular sample will be 

compared with the level or range of levels determined in similar samples from a so-called 

normal subject. In this context, a "normal subject" is an individual with no detectable disease, 

for example, and a "normal" (sometimes termed "control") patient or population is/are one(s) 

that exhibit(s) no detectable disease, respectively, for example. Furthermore, given that analyte 

is not routinely found at a high level in the majority of the human population, a "normal 

subject" can be considered an individual with no substantial detectable increased or elevated 

amount or concentration of analyte. and a "normal" (sometimes termed "control") patient or 

30 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 

35 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 

5 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 

(h) comparing the concentration or amount of analyte (or a fragment thereof) 

I0 determined in step (a) with a predetermined level, wherein, if the concentration or amount of 

analyte determined in step (a) is favorable with respect to a predetermined level, then the 

subject is determined not to have or be at risk for a given disease, disorder or condition. 

However, if the concentration or amount of analyte determined in step (a) is unfavorable with 

respect to the predetermined level, then the subject is determined to have or be at risk for a 

15 given disease, disorder or condition. 

Additionally. provided herein is method of monitoring the progression of disease in a 

subject. Optimally the method comprising the steps of: 

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

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

20 analyte; and 

(c) comparing the concentration or amount of analyte as determined in step (b) with the 

concentration or amount of analyte determined in step (a), wherein if the concentration or 

amount determined in step (b) is unchanged or is unfavorable when compared to the 

concentration or amount of analyte determined in step (a), then the disease in the subject is 

25 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 

30 analyte as determined in step (b), for example, with a predetermined level. Further, optionally 

the method comprises treating the subject with one or more pharmaceutical compositions for a 

period of time if the comparison shows that the concentration or amount of analyte as 

determined in step (b), for example. is unfavorably altered with respect to the predetermined 

level. 

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

treatment with one or more pharmaceutical compositions. Specifically, such methods involve 
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providing a first test sample from a subject before the subject has been administered one or 

more pharmaceutical compositions. Next, the concentration or amount in a first test sample from 

a subject of analyte is determined (e.g., using the methods described herein or as known in the 

art). After the concentration or amount of analyte is determined, optionally the concentration or 

5 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 

10 for a period of time. The period of time that the subject is treated with the one or more 

pharmaceutical compositions can be determined by one skilled in the art (for example. the 

period of time can be from about seven (7) days to about two years, preferably from about 

fourteen (14) days to about one (I) year). 

15 

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 

20 compositions, a fourth test sample could be obtained three (3) weeks after the subject is first 

administered the one or more pharmaceutical compositions, a filth test sample could be obtained 

four (4) weeks after the subject is first administered the one or more pharmaceutical 

compositions, etc. 

After each second or subsequent test sample is obtained from the subject, the 

25 concentration or amount of analyte is determined in the second or subsequent test sample is 

determined (e.g., using the methods described herein or as known in the art). The concentration 

or amount of analyte as determined in each of the second and subsequent test samples is then 

compared with the concentration or amount of analyte as determined in the first test sample 

(e.g., the test sample that was originally optionally compared to the predetermined level). If the 

30 concentration or amount of analyte as determined in step (c) is favorable when compared to the 

concentration or amount of analyte as determined in step (a). then the disease in the subject is 

determined to have discontinued. regressed or improved, and the subject may continue to be 

administered the one or pharmaceutical compositions of step (b). However, if the concentration 

or amount determined in step (c) is unchanged or is unfavorable when compared to the 

35 concentration or amount of analyte as determined in step (a), then the disease in the subject is 

determined to have continued, progressed or worsened, and the subject may be treated with a 
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higher concentration of the one or more pharmaceutical compositions administered to the 

subject in step (b) or the subject may be treated with one or more pharmaceutical compositions 

that are different from the one or more pharmaceutical compositions administered to the subject 

in step (b). Specifically, the subject can be treated with one or more pharmaceutical 

5 compositions that are different from the one or more pharmaceutical compositions that the 

subject had previously received to decrease or lower the subject's analyte level. 

Generally, for assays in which repeat testing may be done (e.g., monitoring disease 

progression and/or response to treatment), a second or subsequent test sample is obtained at a 

period in time after the first test sample has been obtained from the subject. Specifically. a 

10 

15 

second test sample from the subject can be obtained minutes, hours, days, weeks or years after 

the first test sample has been obtained from the subject. For example, the second test sample can 

be obtained from the subject at a time period of about 1 minute, about 5 minutes. about 10 

minutes, about 15 minutes, about 30 minutes, about 45 minutes, about 60 minutes, about 2 

hours, about 3 hours, about 4 hours, about 5 hours, about 6 hours, about 7 hours, about 8 hours, 

about 9 hours, about 10 hours, about 11 hours, about 12 hours, about 13 hours, about 14 hours, 

about 15 hours, about 16 hours, about 17 hours, about 18 hours, about 19 hours, about 20 hours. 

about 21 hours, about 22 hours, about 23 hours, about 24 hours, about 2 days, about 3 days. 

about 4 days, about 5 days, about 6 days, about 7 days, about 2 weeks. about 3 weeks, about 4 

weeks, about 5 weeks, about 6 weeks, about 7 weeks, about 8 weeks, about 9 weeks, about 10 

20 

25 

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 

30 

5.0 years, about 5.5. years, about 6.0 years, about 6.5 years, about 7.0 years, about 7.5 years, 

about 8.0 years. about 8.5 years. about 9.0 years, about 9.5 years or about 10.0 years after the 

first test sample from the subject is obtained. 

When used to monitor disease progression, the above assay can be used to monitor the 

progression of disease in subjects suffering from acute conditions. Acute conditions, also known 

as critical care conditions, refer to acute, life-threatening diseases or other critical medical 

35 conditions involving, for example, the cardiovascular system or excretory system. Typically, 

critical care conditions refer to those conditions requiring acute medical intervention in a 
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5 

hospital-based setting (including, but not limited to, the emergency room, intensive care unit, 

trauma center, or other emergent care setting) or administration by a paramedic or other field-

based medical personnel. For critical care conditions, repeat monitoring is generally done within 

a shorter time frame, namely, minutes, hours or days (e.g.. about 1 minute, about 5 minutes, 

about 10 minutes, about 15 minutes, about 30 minutes, about 45 minutes, about 60 minutes, 

about 2 hours, about 3 hours, about 4 hours, about 5 hours, about 6 hours, about 7 hours, about 8 

hours, about 9 hours, about 10 hours, about 11 hours, about 12 hours, about 13 hours, about 14 

hours, about 15 hours, about 16 hours, about 17 hours, about 18 hours, about 19 hours, about 20 

hours, about 21 hours, about 22 hours, about 23 hours, about 24 hours, about 2 days, about 3 

10 days, about 4 days, about 5 days, about 6 days or about 7 days), and the initial assay likewise is 

generally done within a shorter timefnune, 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 

15 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 

20 

(e.g., about 1 hour, about 2 hours, about 3 hours, about 4 hours, about 5 hours, about 6 hours, 

about 7 hours, about 8 hours, about 9 hours, about 10 hours, about 11 hours, about 12 hours, 

about 13 hours, about 14 hours, about 15 hours, about 16 hours. about 17 hours, about 18 hours. 

about 19 hours, about 20 hours, about 21 hours, about 22 hours, about 23 hours, about 24 hours, 

about 2 days. about 3 days, about 4 days, about 5 days, about 6 days, about 7 days, about 2 

weeks, about 3 weeks, about 4 weeks, about 5 weeks, about 6 weeks, about 7 weeks, about 8 

25 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 

30 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 

35 years, about 7.5 years, about 8.0 years, about 8.5 years, about 9.0 years, about 9.5 years or about 
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10.0 years), and the initial assay likewise generally is done within a longer time frame, e.g., 

about hours, days, months or years of the onset of the disease or condition. 

Furthermore, the above assays can be performed using a first test sample obtained from 

a subject where the first test sample is obtained from one source, such as urine, serum or 

5 plasma. Optionally, the above assays can then be repeated using a second test sample obtained 

from the subject where the second test sample is obtained from another source. For example, if 

the first test sample was obtained from urine, the second test sample can be obtained from 

serum or plasma. The results obtained from the assays using the first test sample and the second 

test sample can be compared. The comparison can be used to assess the status of a disease or 

10 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 

15 herein further optimally also can encompass selecting or identifying candidates for therapy. 

Thus, in particular embodiments, the disclosure also provides a method of determining 

whether a subject having, or at risk for, a given disease, disorder or condition is a candidate for 

therapy. Generally, the subject is one who has experienced some symptom of a given disease, 

disorder or condition or who has actually been diagnosed as having, or being at risk for, a given 

20 disease, disorder or condition, and/or who demonstrates an unfavorable concentration or amount 

of analyte or a fragment thereof, as described herein. 

The method optionally comprises an assay as described herein, where analyte is 

assessed before and following treatment of a subject with one or more pharmaceutical 

compositions (e.g., particularly with a pharmaceutical related to a mechanism of action 

25 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 

30 following treatment confirms that the subject will benefit from receiving further or continued 

treatment. This confirmation assists with management of clinical studies, and provision of 

improved patient care. 

It goes without saying that, while certain embodiments herein are advantageous when 

employed to assess a given disease, disorder or condition as discussed herein, the assays and 

35 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. 

5 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 

10 for assaying the test sample for the analyte (or a fragment thereof) can include a composition 

comprising a binding protein as disclosed herein and/or an anti-analyte DVD-binding protein (or 

a fragment, a variant, or a fragment of a variant thereof), which is optionally immobilized on a 

solid phase. 

The kit can comprise at least one component for assaying the test sample for an analyte 

IS by immunoassay, e.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 

20 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 

delectably labeled. Alternatively or additionally, the kit can comprise delectably labeled analyte 

(or a fragment thereof that can bind to an anti-analyte, monoclonal/r)olyclonal antibody. a 

binding protein as disclosed herein, or an anti-analyte DVD-binding protein (or a fragment, a 

25 variant, or a fragment of a variant thereof)), which can compete with any analyte in a test 

sample for binding to an anti-analyte, monoclonalipolyclonal 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 

30 which can he 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 

35 (e.g., an enzymatic label), or a stop solution. Preferably, the kit comprises all components, i.e., 
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reagents, standards, buffers, diluents, etc., which are used to perform the assay. The instructions 

can he 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 

5 antigen (or a fragment thereof) and instructions for assaying the test sample for an antigen (or a 

fragment thereof), wherein the at least one component includes at least one composition 

comprising a binding protein, such as a DVD-binding protein, disclosed herein. 

Any antibodies. such as an anti-analyte antibody, any binding protein as disclosed 

herein, any anti-analyte DVD-binding proteins, or tracers can incorporate a detectable label as 

10 described herein, such as a fluorophore, a radioactive moiety, an enzyme, a biotin/avidin label, a 

chromophore, a chemiluminescent label, or the like, or the kit can include reagents for carrying 

out detectable labeling. The antibodies, calibrators and/or controls can be provided in separate 

containers or pre-dispensed into an appropriate assay format, for example, into microliter plates. 

15 

Optionally, the kit includes quality control components (for example, sensitivity panels, 

calibrators, and positive controls). Preparation of quality control reagents is well-known in the 

art and is described on insert sheets for a variety of immunodiagnostic products. Sensitivity 

panel members optionally are used to establish assay performance characteristics, and further 

optionally are useful indicators of the integrity of the inununoassay kit reagents. and the 

standardization of assays. 

20 The kit can also optionally include other reagents required to conduct a diagnostic assay 

or facilitate quality control evaluations, such as buffers, salts, enzymes, enzyme co-factors, 

enzyme substrates, detection reagents, and the like. Other components, such as buffers and 

solutions for the isolation and/or treatment of a test sample (e.g., pretreatment reagents), also 

can be included in the kit. The kit can additionally include one or more other controls. One or 

25 more of the components of the kit can be lyophilized, in which case the kit can further comprise 

reagents suitable for the reconstitution of the lyophilized components. 

The various components of the kit optionally are provided in suitable containers as 

necessary, e.g., a microtiter plate. The kit can further include containers for holding or storing a 

sample (e.g., a container or cartridge for a urine sample). Where appropriate, the kit optionally 

30 also can contain reaction vessels. mixing vessels, and other components that facilitate the 

preparation of reagents or the test sample. The kit can also include one or more instruments tor 

assisting with obtaining a test sample, such as a syringe, pipette. forceps, measured spoon, or the 

like. 

If the detectable label is at least one acridinium compound. the kit can comprise at least 

35 one acridinium-9-carboxamide, at least one acridinium-9-carboxylate aryl ester, or any 

combination thereof. If the detectable label is at least one acridinium compound, the kit also can 
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comprise a source of hydrogen peroxide, such as a buffer, a solution, and/or at least one basic 

solution. If desired, the kit can contain a solid phase, such as a magnetic particle, bead, test tube, 

microtiter plate, cuvette, membrane, scaffolding molecule, film, filter paper, disc or chip. 

A. Adaptation of Kit and Method 

5 The kit (or components thereof), as well as the method of determining the presence, 

amount or concentration of an analyte in a test sample by an assay, such as an immunoassay as 

described herein, can be adapted for use in a variety of automated and semi-automated systems 

(including those wherein the solid phase comprises a microparticle), as described, e.g., in US 

Patent Nos. 5,089,424 and 5,006,309, and as commercially marketed, e.g., by Abbott 

10 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- 

15 

20 

analyte DVD-binding protein (or a fragment thereof, a variant thereof, or a fragment of a variant 

thereof) is attached; either way, sandwich formation and analyte reactivity can be impacted), 

and the length and timing of the capture. detection and/or any optional wash steps. Whereas a 

non-automated format, such as an ELISA, may require a relatively longer incubation time with 

sample and capture reagent (e.g., about 2 hours), an automated or semi-automated format (e.g., 

ARCHITECT®, Abbott Laboratories) may have a relatively shorter incubation time (e.g., 

approximately 18 minutes for ARCHITECT®). Similarly, whereas a non-automated format, 

such as an ELISA, may incubate a detection antibody. such as the conjugate reagent. for a 

relatively longer incubation time (e.g., about 2 hours), an automated or semi-automated format 

(e.g., ARCHITECT®) may have a relatively shorter incubation time (e.g., approximately 4 

25 minutes for the ARCHITECT®). 

Other platforms available from Abbott Laboratories include, but are not limited to, 

AxSYM®, IMx® (see. e.g.. US Patent No. 5.294.404. PRISM®, EIA (bead), and Quantum" II, 

as well as other platforms. Additionally, the assays, kits and kit components can be employed in 

other formats, for example, on electrochemical or other hand-held or point-of-care assay 

30 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. lmmunosensors 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. 

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

encompass other reagents and methods for carrying out the immunoassay. For instance. 
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encompassed are various buffers such as are known in the art and/or which can be readily 

prepared or optimized to be employed, e.g., for washing, as a conjugate diluent, microparticle 

diluent, and/or as a calibrator diluent. An exemplary conjugate diluent is ARCHITECT@ 

conjugate diluent employed in certain kits (Abbott Laboratories, Abbott Park, IL) and 

5 

10 

containing 2-(N-morpholino)ethanesulfonie acid (MES), a salt, a protein blocker, an 

antimicrobial agent, and a detergent. An exemplary calibrator diluent is ARCHITECT@ human 

calibrator diluent employed in certain kits (Abbott Laboratories, Abbott Park. 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 sinal generation may be obtained, e.g., in an I-Stat cartridge format, using a nucleic 

acid sequence linked to the signal antibody as a signal amplifier. 

It will be readily apparent to those skilled in the art that other suitable modifications and 

adaptations of the methods described herein are obvious and may be made using suitable 

equivalents without departing from the scope of the embodiments disclosed herein. Having now 

15 described certain embodiments in detail, the same will he mom 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-u Parental Binding Proteins 

Example 1.1: Identification of fully human binding proteins to TNF bq in vitro display 

5 systems 

1.1.1: Antibody selections 

Fully human anti-human TNF monoclonal antibodies were isolated by in vitro display 

technologies from human antibody libraries by their ability to bind recombinant human TNF 

proteins. The amino acid sequences of the variable heavy (VH) and variable light (VL) chains 

10 were determined from DNA sequencing and listed in Table 1B in section A)l)A) above. 

1.1.2: Affinity maturation of the fully human human TNF binding protein AEll-S 

The AE11-5 human binding protein to human TNF was affinity matured by in vitro 

display technology. One light chain library was constructed to contain limited mutagenesis at 

the following residues: 28, 31. 32, 51, 55, 91, 92, 93, 95a and 96 (Kabat numbering). This 

15 library also contained framework germline back-mutations DIE, M4L, H11Q, R49K, I-176N and 

Q103K as well as toggled residues at position 50(R/K) and 94(S/L) to allow for framework 

germlining during library selections. Two heavy chain libraries were made to contain limited 

mutagenesis in CDRH1 and CDRH2 at residues 30, 31, 33, 50, 52, and 55 to 58 (Kabat 

numbering) or in CDRF13 at residues 95 to 100b. The library containing CDRI-11 and CDRH2 

20 diversities also had framework germline back-mutations Al8V and L64Q and toggled residue at 

54(L/F) and 78(V/A). The CDR1-13 library had an additional toggled residue at 100c(A/F). 

All three libraries were selected separately for the ability to bind human or cynomolgus 

monkey TNF in the presence of decreasing concentrations of biotinylated human or cynomolgus 

monkey TNF antigens. All mutated CDR sequences recovered from library selections were 

25 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 AEI 1-5 binding protein which were subjected to the affinity maturation selection 

protocol. Amino acid residues of individual CDRs of each VII and VL sequence are indicated in 

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

AE11-5 Heavy chain variable region (SEQ ID NO: 805) 
AE11-5VH 1234567890123456789012345678901234567890123456789012a345678901 

EVQLVQSGAEVKKPGSSAKVSCKASGGTFS SYAISWVRQAPGQGLEWMGGIIPILGTANYAQ 
V 	 NW TTT 	 WI 	FRSPI 

TY SV 	 M 	TOAST 
GI P 	 L 	I NGS 
AN G 	 V 	P V 
F 	 N 	I H 
R 	 V A 
L 	 K R 

F M 
L 

234567890123456789012abc345678901234567890abc1234567890123 
KFLGRVTITADESTSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWGQGTLVIVSS 

Q 	 A 	 SVFFNTSWF 
WIVVEFASM 
TFP TRAP 
ARH IGRA 
Q 	ADI 

Y 
V 
P 
N 
G 

AE11-5 Light chain variable region (SEQ ID NO: 806) 
AE11-5VL 12.54567890123456789012345678901234567890123456769012345678901 

DIVMTQSPDFHSVTAKEKVIITCRASQSIGSSLHWYQQKPDQSAKLLIRHASQSISGVPSR 
E 	L 	Q 	 R 	RR 	 KYV 	L 

1 	IT 	 P 	V 
N 	GN 	 I 	T 
I 	NC 	 G 	S 
C 	KG 	 S 	M 
G 	CI 	 E 	N 
K 	HK 	 D 	K 
Y 	VM 	 F 
W 	PL 	 R 

LY 
P 
V 

2345678901234567890123456789012345a67890123456a 
FSGSGSGTDFILIIHSLEAEDAATYYCHQSSSSPPPTFGQGTQVEIK 

N 	 RRAL LS 	K 

	

NGI 	AR 

	

GIC 	SL 

	

TCG 	RT 

	

CNN 	TA 

	

ITT 	QQ 

	

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

The mouse anti-human TNF antibody MAK-195 was humanized and affinity-matured to 

generate a panel of humanized MAK195 variants that have cross-reactivity to cyno-TNF and 

improved affinity and binding kinetics against both human and cyno TNF. 

5 To improve the affinity of hMAK195 to TNF, hypermutated CDR residues were 

identified from other human antibody sequences in the IgBLAST database that also shared high 

identity to germlines VH3-53 and IGKVI-39. The corresponding hMAK195 CDR residues were 

then subjected to limited mutagenesis by PCR with primers having low degeneracy at these 

positions to create three antibody libraries in the scFv format. The first library contained 

10 mutations at residues 31, 32, 33, 35, 50, 52, 53, 54, 56 and 58 in the VII CDRI and 2 (Kabat 

numbering); the second library at residues 95 to 100, 100a, 101, and 102 in VH CDR3; and the 

third library at residues 28, 30, 31, 32, 50, 53, 92, 93, 94, and 95 in the three VL CDRs. To 

further increase the identity of hMAK195 to the human germline framework sequences, a binary 

degeneracy at VH positions 60 (D/A). 61 (SID). 62 (T/S), 63 (L/V), and 65 (SIG) were 

15 introduced into the first library. Also, a binary degeneracy at VL positions 24 (K/R), 33 (V/L), 

54 (R/L), 55 (H/Q), 56 (TIS), 91 (H/S) and 96 (F/Y) were introduced into the third library. 

These hMAK195 selected against a low concentration of biotinylated TNF for 

improved on-rate, off-rate, or both were carried out and antibody protein sequences of affinity- 

modulated hMAK195 were recovered for converting back to IgG for further characterization. 

20 All three libraries were selected separately for the ability to bind human or cynomolgus monkey 

TNF in the presence of decreasing concentrations of biotinylated human or cynomolgus monkey 

TNF antigens. All mutated CDR sequences recovered from library selections were recombined 

into additional libraries and the recombined libraries were subjected to more stringent selection 

conditions before individual antibodies are identified. 

25 The table below (Table 3) provides a list of amino acid sequences of VII 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 'natured hMAK-195. 

hMAK195 Heavy chain variable region (SEQ ID NO: 807) 
hMAK195VH EVQLVESGGGLVQPGGSLRLSCAASGFTESDYGVNWVRQAPGKGLFWVSMIWGDGSTD 

NES T 	 I RAG T A 
HLN S 	 V GSE F H 
YS 	H 	 L SDA A V 
IR 	Q 	 R AEV Y S 

Y 	 K LVG W N 
S 	NY 	G 
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hMAK195 Heavy chain variable region (SEQ ID NO: 807) 
YDSILKSRFT I SRDESKNTLYLQMNSLRAEDTAVYYCAREWHHGPVAYWGQGILVTIVS S 

ADSV G 	 HSQQRTLDS 
QLRPASGVE 
LCLLVQDGC 
YRYNWAETN 
DFPYEKW P 
NDPkRS R I 
TYVTP P 11 
PP DD I A 
AICA 	I 

SG C 
R 

hMAK195 Light chain variable region (SEQ ID NO: 808) 
hMAK195VL DIQMTQSPSSLSASVGDRVTIIGICASQAVSSAVAWYQQKPGKAPKLL I YWASTRHTG 

R 	S RRPL 	 S 	SLQS 
V TNT 	 R 	I T 
G ICS 	 L 	L A 
D NOV 	 C 	K E 
T CTS 	 Q 	A F 
P KIR 	 G 	R 

VP SRF SGSC-SGTDFIL T I 5SLOPEDFATYYCQQHYSTPFTEGQGTKLEIK 
SNRS TY 

FGPR 
DTML 
GI IQ 
HCAA 

S 

Tables ID and E above in section IlA) provide a list of humanized MAK-195 antibodies 

that were converted into IgG proteins for characterization. 

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

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

Clone 
name 

HC LC Protein name 

A8 hMAK195 -A8 hMAK195 VL.1 hMAK195-AM11 

85 hMAK195-85 hMAK195 VL.1 hMAK195-.118113 

rHC3 hMAK195 rHC3 hMAK195 VL.1 hMAK195-AM14 

rHC18 hMAK195 rHC1B hMAK195 VL.1 hMAK195-AM15 

rHC19 hMAK195 rHC19 hMAK195 VL.1 hMAK195-AM16 

rHC22 hMAK195 rHC22 hMAK195 VL.1 hMAK195-AM17 

rHC39 hMAK195 rHC34 hMAK195 VL.1 hMAK195-AM18 

rHC60 hMAK195 rHC60 hMAK195 VL.1 hMAK195-AM19 

54-6 hMAK195 S9-6 hMAK195 S4-6 hMAK195-AM20 

S4-12 hMAK195 54-12 hMAK195 54-12 hMAK195-AM21 

54-17 hMAK195 54-17 hMAK195 S4-17 hMAK195-AM22 

S4-18 hMAK195 S4-18 hMAK195 S4-18 hMAK195-AM23 
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Clone 
name 

HC LC Protein name 

S9-19 hMAE1 9 5 34-19 hMAK1 9 5 S4-19 hMAK1 9 5 -AM2 4 

34-24 hMAK1 9 5 34-24 hMAK1 9 5 S4-24 hMAK1 9 5 -AM2 5 

54-34 hMAK1 9 5 34-34 hMAK1 9 5 59-34 hMAK1 9 5 -AM2 6 

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

The mouse anti-human TNF antibody MAK-199 was humanized and affinity-matured to 

generate a panel of humanized MAK195 variants that have improved affinity and binding 

5 kinetics against both human and cyno TNF. Several libraries were made according to 

specifications below: 

Three HC libraries were made after the V2I back-mutation was first introduced and 

confirmed that it did not impact scFv affinity to TNF. 

III+H2 (DDK) library: 

10 - Limited 

- Germline 

mutagenesis at 7 residues (T30, N31, N35, T52a, T54, E56, T58) 

toggle: M34I and F63L 

H1+1-12 (QKQ) library: 

- Limited mutagenesis at 7 residues (T30, N31, N35, T52a, T54, E56, T58) 

- Germline toggle: M34I and F63L 

15 - Germline back-mutations: D61Q, D62K, K64Q, F67V, F69M, L71T 

H3 library: 

- Limited mutagenesis at 12 residues 95-100 	00a-100f 

- Germline toggle: F91 Y 

LC library: 

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

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

Recombined libraries: 

VI-I libraries will be recombined with and without VL library after library diversity is 

reduced after at least 3 rounds of selection. 

25 All four libraries were selected separately for the ability to bind human or cynomolgus 

monkey TNF in the presence of decreasing concentrations of biotinylated human or cynomolgus 

monkey TNF antigens. All mutated CDR sequences recovered from library selections were 

recombined into additional libraries and the recombined libraries were subjected to more 

stringent selection conditions before individual antibodies are identified. 
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The table below (Table 5) provides a list of amino acid sequences of VH and VL of the 

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

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

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

MAK199 Heavy chain variable region (SEQ ID NO: 809) 
MAK199 
v0.2e 

1234567890123456789012345678901234567890123456789012a3456T8901 
EIQLVQSGAEVKKPGASVKVSCKASGYIFINYGMNWVRQAPGQGLEWMGWINTYTGEPTYAD 
V 	 ND 	II 	 N K S 	Q 

AH 	I 	 S V H 
ST 	Q 	 (2 N 
RS 	S 	 R NI 
DQ 	C 	 5 K 
KK 	A 	 S A 
P 	V 	 N R 
Q 	 1 0 
M 	 D D 
G 	 F 
E 

234567890123456789012abc345678901234567890abcdefg1234567890123 
DFKGRFIFILDISTSTAYMELSS1RSEDTAVYFCARKFLTTVVVIDYAMDYWGQGTIVIVSS 
GLT 	V M I 	 Y 	RLFNPMDASENT 
K Q 	 NYMKVEAEM SR 

IRSSAEMN CC 

	

VSRARSD 	H 

	

CWL IMG 	D 

	

QP QII 	I 

	

VF GPQ 	F 

	

ND D P 	V 
GM 	N 	L 
CA 	L 	A 

H 
Mak199 Light chain variable region (SEQ ID NO: 810) 
Mak199 
Vk.la 

1234567890123456789012345678901234567890123456789012345678901 
DIQMIOSPSSLSASVGDRVIIICRASQDISNYLNWYQQKPGKTVKLLIYYTSRLQSGVPSR 

N YQV 	 AP 	FA L 
E ESF 	 V 	N 	K 
H AKT 	 G 
G TT 
V WH 
R GD 
A NR 

F 
C 

234567890123456789012345678901234567890123456a 
FSGSGSGIDYILTISSLQPEDFAIYFCQQGNTIPPTEGQGTKLEIK 

F 	 Y 	ISW I 
MQ S 
IP A 
AM 
RR 
F 
G 
V 
Y 
A 

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

are shown above in Tables IF and G in section FA). 
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5 

10 

15 

20 

Table 6. hMAK199 affinity matured scFv clones converted to full length IgG 

ScFv 
Clone name 

HC plasmid LC plasmid 
Full length IgG 
(protein) name 

J662M2S3410 
pHybE-hOgl,z,non- 
a V2 J662M2S3#10 

pHybE-hCk V3 J662 
M2S3#10 

hMAK199-AM1 

J662M2S3#13 
pHybE-hCg1,z,non- 
a V2 J662M253413 

pHybE-hCk 73 J662 
M2S3#13 

hMAK199-AM2 

J662M2S3#15 
pHybE-hCgl,z,non- 
a 72 J662M253415 

pHybE-hCk 73 J662 
#12S3#15 

199-AM3 

J662M2S3#16 
pHybE-hCgl,z,non- 
a 72 J662M2S3#16 

pHybE-hCk 73 J662 
M2S3416 

hMAK199-AM4 

J662m2s3#2 1  
pHybE-hCg1,z,non- 
a 72 J662M253421 

pHybE-hCk 73 J662 
M2S3421 

hMAK199-AM5 

J662M2S3#34 
pHybE-hCg1,z,non- 
a V2 J662M253#34 

pHybE-hCk 73 J662 
M2S3#34 

hMAK199-AM6 

J662M253#36 
pHybE-hCg1,z,non- 
a 72 3662M2S3#36 

pHybE-hCk 73 J662 
M253#36 

hMAK199-AM7 

J662M2S3#45 
pHybE-hCg1,z,non- 
a V2 J662M253445 

pHybE-hCk 73 J662 
M2S3#45 

hMAK199-AMB 

J662M2S3458 
pHybE-hCgl,z,non- 
a V2 J662M253458 

pHybE-hCk 73 J662 
M2S3#58 

hMAK199-AM9 

J662M2S3#72 
pHybE-hCg1,z,non- 
a 72 3662M233#72 

pHybE-hCk 73 J662 
m253tt -72 

hMAE199-AM10 

Example 1.4: Affinity Determination Using BIACORE Technology 

Table 7: Rea ent for Biacore Analyses 

of binding 

by 

150 mM 

from 

in the text. 

sodium 

using a 

at 25 

Modified 

reference 

Antigen 	Vendor Designation 
r 

Vendor Catalog #  

210-TA TNFa 

Recombinant Hu.1,an TNF- 
a/TNESETA 

R&D 
systems 

BIACORE Methods: 

The BIACORE assay (Biacore, Inc. Piscataway, NE determines the affinity 

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 

surface plasmon resonance-based measurements with a Biacore@ 1000 or 3000 instrument 

(Biacore® AB, Uppsala, Sweden) using running EIBS-EP (10 mM HEPES [pH 7.41, 

NaCI, 3 mM EDTA, and 0.005% surfactant P20) at 25°  C. All chemicals are obtained 

Biacore® AB (Uppsala, Sweden) or otherwise from a different source as described 

For example, approximately 5000 RU of goat anti-mouse IgG, (Ecy), fragment specific 

polyclonal antibody (Pierce Biotechnology Inc, Rockford, Ill., US) diluted in 10 niM 

acetate (pH 4.5) is directly immobilized across a CM5 research grade biosensor chip 

standard amine coupling Icit according to manufacturer's instructions and procedures 

µg/nil. Unreacted moieties on the biosensor surface are blocked with ethanolamine. 

carboxymethyl dextran surface in flowcell 2 and 4 is used as a reaction surface. Unmodified 

carboxymethyl dextran without goat anti-mouse leG in flow cell 1 and 3 is used as the 
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surface. For kinetic analysis, rate equations derived from the 1:1 Langmuir binding model are 

fitted simultaneously to association and dissociation phases of all eight injections (using global 

fit analysis) with the use of Biaevaluation 4.0.1 software. Purified antibodies are diluted in 

IIEPES-buffered saline for capture across goat anti-mouse IgG specific reaction surfaces. 

5 Antibodies to be captured as a ligand (25 µg/ml) are injected over reaction matrices at a flow 

rate of 5 µI/minute. The association and dissociation rate constants, km, (M111 ) and Icoff  (II), are 

determined under a continuous flow rate of 25 µl/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 

10 is then calculated from the kinetic rate constants by the following formula: Ko = korerk,,,,. Binding 

is recorded as a function of time and kinetic rate constants are calculated. In this assay. on-rates 

as fast as 106 M-111  and off-rates as slow as le s-1  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. 

15 Example 1.5: Neutralization of Human TNF-a 

L929 cells are grown to a semi-confluent density and harvested using 0.25% trypsin 

(Gibco#25300). The cells are washed with PBS, counted and resuspended at 1E6 cells/mL in 

assay media containing 4 p.ightiL actinomycin D. The cells are seeded in a 96-well plate 

(Costar#3599) at a volume of 100 !IL and 5E4 cells/well. The binding proteins and control 'gel 

20 are diluted to a 4X concentration in assay media and serial 1:4 dilutions are performed. The 

huTNF-a is diluted to 400 pg/mL in assay media. Binding protein sample (200 p.L) is added to 

the huTNF-a (200 µL) in a 1:2 dilution scheme and allowed to incubate for 0.5 hour at room 

temperature. 

The binding protein / human TNF-a solution is added to the plated cells at 100 'IL for a 

25 final concentration of 100 pg/mL huTNF-a and 150 nM - 0.0001 nM binding protein. The plates 

are incubated for 20 hours at 37° C, 5 % CO2. To quantitate viability, 100 pL is removed from 

the wells and 10 pL of WST-1 reagent (Roche cat# 11644807001) is added. Plates are incubated 

under assay conditions for 3.5 hours. The plates are read at OD 420-600 nm on a Spectromax 

190 ELISA plate reader. 

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

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

Example 2: Affinity maturation of the humanized anti-human IL-17 antibody hl0F7 
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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 1L-17. Several libraries were made according to specifications below: 

HI + H2 library: 

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

- Toggle between human germline and hl0F7 sequences at positions 27, 48, 51, 52, 54, 67, and 

69. 

H3 library: 

- Limited mutagenesis at 95 - 100c and 102. 

10 - 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 hl0F7 sequence at positions 4, 24, 27, 29, 33, 36, 43, 47, 

52, and 55. 

15 LC library 2: constructed with an additional residue at position G28 in CDR1 to increase 

identity to human antibodies. 

- Limited mutagenesis at 28, 30, 31.32, 34, 50, 53, 89, 91, 92, 93, and 96. 

- Toggle between human germline and hl0F7 sequence at positions 24, 27, 29, 33, 37, 44, 48, 

52, and 55. 

20 - One framework germ-lining mutation in FRI (position 4) to be tested first as scFv. "M" will be 

used over "L" if binding is not affected. 

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

rHCLC library: recombine outputs of H1 + H2, H3, and WI or LC2 libraries. (LC2 used over 

LC1 if W2 output binding appears to be at least as good as WT, otherwise recombine WI 

25 output). 

All four libraries were selected separately for the ability to bind human. cynomolgus 

monkey and mouse IL-17 in the presence of decreasing concentrations of biotinylated antigens. 

All mutated CUR sequences recovered from library selections were recombined into additional 

libraries and the recombined libraries were subjected to more stringent selection conditions 

30 before individual antibodies are identified. 

Table 8 provides a list of VII amino acid sequences of hl0F7 antibody that were 

subjected to the affinity maturation selection protocol. Amino acid residues of individual CDRs 

of each VH sequence are indicated in bold. 
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Table 8. List of amino acid sequences of affinity matured hl0F7 VH variants 

Clone SEQ ID 
NO: 

VH 

3417M2S2-12VH 121 EVQLVQSGAEVKKPGS SVKVSCKASG YTFIDYEIIINVRQ 
APGQGLEWIGVNDPDSGGTFYNQKFDGRVT I TADKS T ST 
AY ME L SS LRSEDTAVYYC TRYYRYESFYGMDYWGQGTIV 
TVSS 

3417M252-15VH 122 EVOLVQSGAEVKKPGSSVICVSOKASGYIFDDYEIHWVRQ 
APGQGLEWMGVIDPESGGTLYNQKFDGRVILTADKSIS I 
AYMELS SLRSEDTAVYYCIRYYRYESFYGMDYWGQGTTV 
TVSS 

341714252-16VH 123 EVOLVQSGAEVKKPGSSVKVSCKASGTIFTDYEIHWVRQ 
APGQGLEW I GVNDPD S GGTLYNQICFDG RVTL TADKS T ST 
AYMELSSLRSEDIAVYYCTRYYRYESFYGMDYWGQGTTV 
TVSS 

J417M2S2-18VH 124 EVOLVQSGAEVKKPGSSVKVSCKASGYIFTDYEIHINVRQ 
A_P_ GQGLEWMGVNDPDSGGTLYNQKFDGRVT I TADEST S T 
AYMELS SLRSEDIAVYYCTRYYRYESFYGMDYWGQGTTV 
TVSS 

3417M2S2-20 V81 125 EVQLVQSGAEVKKPGSSVKVSCKASGYTEDDYEIHWVRQ 
APGQGLEWIGVHDPESGGTMYNQICFDGRVIITADESTST 
AYMEL S S LRSED TAVYYC TR YYRYESFYGMD YWGQG T TV 
TVSS 

3417M252-23VH 126 EVOLVQSGAEVKKPGSSVKVSOKASGYTEDDYEIHWVRQ 
APGQGLEW IGVNDPESGGTFYNQKFDGPATLTADKS T ST 
AYMELS SLRSEDTAVYYCTRYYRYESFYGMDYWGQGT TV 
TVSS 

J417M2S2-25VH 127 EVQLVQSGAEVKKPGSSVKVSCKASGYTFIDYEIHWVRQ 
APGQGLEWT GVNDPESGGTLYNQKFDGRVT LTADKS TS T 
AYMEL SS IRSEDTAVYYCIRYYRYESFYGMDYWGOGITV 
IVES 

3417M2S2-26VH 128 EVQLVQSGAEVKKPGSSVKVSCKASGYTEIDYEIHIATVRQ 
APGQGLEXIGVNDPESGGTFYNQICFDGRATLIADESTST 
AYMELS SLRSEDTAVYYCTRYYRYESFYGMDYWGQGT TV 
TV SS 

J417M252-34VH 129 EVQLVQSGAEVKKPGS SVKVSOKASGYTFIDYEIH48VRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGPATLTADKSTST 
AYMELSSLRSEDIAVYYCTRYYRYESFYGMODYWGQGTIV 
TVSS 

3417M252-37VH 130 EVQLVQ SGAEVRKPGSSVKVSCKASGYIFEDYEIHWRQ 
APGQGL EWMGVIDPESGGTLYNQICEDGRVIL TADKS I S I 
AYMELS SIRSEDTAVYICTRYYRYESFYGMDYWGQGITV 
TVSS 

J417M2S2-47VH 131 EVQLVQSGAEVKKPGSSVKVSCK_ASCYTFDDYEIHKVRQ 
AP GQGLEWI GVNDPESGGTLYNQKFDGFIT L T AD E STS I 
AIMELSSLRSEDTAVYYCIRYYRYESFYGMDYWGQGTTV 
IVES 

3417M2S2-4VH 132 EVOLVQSGAEVKKPGSSVKVSCKASGYTEDDYEIHWVRQ 
APGQGLEWMGVIDPESGGTLYNQKEDGRVILTADKS I S I 
AYMEISSERSEDTAVIYCIRYYRYESFYGMDYWGQGTIV 
TV SS 

3417M252-50VH 133 EVQLVQSGAEVKKPGSSVKVSCKASGYTEDDYEIHWVRQ 
APGQGLEWMGVIDPESGGTLYNQKFDGRAILIADKS TS T 
AYMELSSLRSEDIAVYYCTRYYRYESFYGMDYWGQGT TV 
TVSS 

J417M2S2-51ITH 134 EVQLVQSGAEVKKPGSSVKVSCKASGYTEEDYEIHWVRQ 
APGQGLEWMGVIDPESGGTLYNQKFDGRVILIADES T SI 
AYMEL SS LRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV 
MISS 
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3417M2S2-55VH 135 EVQLVQ SGAEVKKPGSSVKVSCKASGYIF DDYEIHWVRQ 
APGQGL EWMGVNDPESGGTLYNQICE'DGRV T I TADKSTST 
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV 
TVSS 

3417M252-56VH 136 EVQLVQSGAEVKKPGSSVKVSCKASGYTETDYEIHWVAQ 
APGQGLEWMGVNDPESGGTLYNQICEDGRVTLTADKSTST 
AYMELSSLRSEDTAVYYCTRYYRYESEHGMDYWGQGITV 
TV SS 

3417M2S2-57VH 137 EVQLVQSGAEVICKPGSSVKVSCKASGYTEADYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKEDGPATLTADICSTST 
AYMELS SERSEDIAVYYCTRYYRYESFYGMDYWGQGTTV 
TV SS 

3417M252-64\7H 138 EVQLVQSGAEVKKPGSSVKVSCKASGYTEDDYEIHWVRQ 
AP GQGL EWMGVNDEDSGGTLYNQREDGRVT I TADKSTST 
AYMELS SLR SEDTAVYYCTRYYRYESFYGMDYWGWITV 
TV SS 

J417M2S2-65VH 139 EVQLVQSGAEVKKPGSSVKVSCKASGYTESDYETHWVRQ 
AP GQGLEW I GVNDPESGGTLYNQILFOGRVT I TADKSTST 
AYMELSSLRSEDTAVYICTRYYRYESFYGMDYWGQGITV 
TV SS 

3417M2S2-69VH 140 EVQ LVQSGAEVKKPG SSVKVSCKASGYTFEDYEIHWVRQ 
APGQGLEWMGVIDPESGGTLYNQKFDGRAT I TADKSTST 
AYMELSSERSEDTAVY YCT KYYRYESFYGMDYWGQGT TV 
TV SS 

3417M252-72VH 141 EVQLVOSGAEIIKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEW I GVNDPESGGTLYNQKFDGRVT I TADKS 1ST 
AYMELSSLRSEDTAVYYCIKYYRYESFYGMDYWGQGTTV 
TVSS 

3417M2S2-73VH 142 EVQLVQ SGAEVKKPGSSVKVSCKASGYIFIDYETHWVRQ 
APGQGLEWIGVIDPESGGTLYNQKEDGRAT I TADES T S T 
AYMEL S S LRSEDTAVY YC T RYYRYESFYGMDYWGQG T TV 
TVSS 

J417M2S2-75VH 143 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIRWVRQ 
APGQGLEW I GVNDPESGGTLYNQKEDGRAT I TADKS T S T 
AYME LS S LEST DTAVYY CT RYYRYESFYGMDYINGQGTTV 
TVSS 

3417M2S2-76VH 1 44 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTEYEIHWVRQ 
GFGQGL DWMGVNDPE SGGSFYNQKEDGRVT L TACKS II 5 T 
AYMELSSLESEDTAVYYCTRYYRYESFYGMDYWGQGT TV 
TV SS 

J417M2S2-7VH 195 EVQLVQSGAEVICKPGSSVKVSCKASGYTETDYETHWVRQ 
AP GQGLEW I GVNDPE SGGTFYNQKFDGRVT LTADKSTST 
AYMELS SLRSEDTAVYYCTRYYRYESFYGMDYWGQGT IV 
TV SS 

3417M252-84VH 146 EVQLVQSGAEVKKPGSSVKVSCKASGYTEDDYEIHTAIVRQ 
APGQGLEWIGVIDPESGGSLYNQKFDGRVT I TADKS TS T 
AYMELS S LRSEDTAVYYCTRYYRYESFYGMDYWGOGI TV 
TV 55 

3417M252-85VH 147 EVQLVQSGAEVKKPGSSVKVSOKASGYTFDDYETHWVRQ 
APGQGLEWMGVIDPESGGTLYNQKEDGP_AT I TADKS T S T 
AYMEL SS LES EDTAVYYCT R YYRYESFYGMDY WEQG TTV 
TVS S 

3417M2S2-86VH 148 EVQLVQSGAEVKKPGSSVKVSCKASGITEDDYEIHVIVRQ 
AP GQGLEW I GVNDPESGGTLYNQKFDGRA T L TADKS T S T 
AYMELSS LASE DTAVYYCT R YYRYESFYGMDY WEQGTTV 
TV SS 

J417M2S2-89VH 149 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHINRQ 
APGQGLEWMGVIDPESGGSLYNQKFDGRVTLTADKSTS T 
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV 
TV SE 
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3417M252-91VH 150 EVQLVOSGAEVKKPESSVKVSCKASGYTEDDYEIHWVRO 
APGQGLEWIGVNDPDSGGTLYNQKFDGRVT I TADKST ST 
AY ME L S S LAS EDTAVYYCT RYYRYESFYGMDYWGQGTTV 
TVS S 

3417M2S2-95VH 151 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWIGVNDPESGGILYNQKFDGRATL TADKE T 5T 
AY ME L S S L RS EDIAVYYCT RYYRYES FYGMDYWGQGT TV 
TV SS 

J417M2S2-96VH 152 EVOLVOSGAEVKKPESSVKVSCKASGYTESDYEIHWVRO 
APGOGLEWMGVNDPESGGTFYNQKEDGRVTLTADESTST 
AIMELS SLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV 

TVSS 
J4.17M2S3-14V5 153 	I EVQLVOSGAEVKKPGSSVKVSCKASGYTEDDYEIHIN-VRO 

APGQGLEW I GVNDPESGGTLYNQKFDGRVI I TACKS TS T 
AYME LS SLRSECTAVYYCTRYYRYESFYGMDYWCOGITV 
TV SS 

3417M2S3-35V1-1 154 EVOLVOSGAEVKKPGSSVKVSCKASGYTEDEYEIHWVRO 
AP COG LEWMGVIDPESGGTLYNQKFDG RVT LTADKST ST 
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGOGITV 
TVSS 

J417M2S3-54V1-I 155 EVOLVOSGAEVKKPGSSVKVSCKASGYTFIDYEIHWTRO 
AP GOGLEWMGVNDPESGGTLYNQKEDGRVIL TADKS TS T 
AYMELSSLRSECTAVYYCTRYYRYESFYGMDYWGQGTIV 
TV SS 

J417M2S3-63VH 156 EVOLVQSGAEVKKPGSSVKVSCKASGYIFTDYEIENVRQ 
APGQGLEWI GVIDPESGGTLYNQKFDGRVTL TACKS TS T 
AY ME L S S L RS E =ANY YCT R YYRYE S FYGMDY WCQGTTV 

TVSS 

J417M2S3-81VH 157 EVOLVQSGAEVKKPESSVKVSCKASGYTETDYEIHWVRQ 
AP GOGL EW IGVNDPESGGTLYNQKEDGRAT I TADKSTST 
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV 
TVSS 

J417M2S3-83VH 158 EVOLVQSGAEVKKPGSSVKVSCIMASGYIFTDYEIETAWRQ 
APGQGLEWMGVIDPESGGSFYNQKFDGRATLTACKSTST 
AYMELSSIRSEDTAVYYCTRYYRYESFYGMDYIAIGOGITV 
TVSS 

J417M2S3-86VH 159 EVOLVQSGAEVKKPGSSVKVSCKASCYTFIDYEIWATVRO 
APCOCLEWMCVNDPESGETLYNQKFDGRAT I TACKS TS T 
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYWGQGTTV 
TVSS 

3417M253-89VH 160 EVOLVOSGAEVKKEGSSVKVSCKASGYTEDDYEIHWVRO 
APGQGLEW I GVNDPESGGTLYNQKFDGRVI LITDKS T S T 
AYMELSSLRSEDTAVYYCTRYYRYESFYGMDYLIGOGTIV 
TVSS 

3420M2S2-1VH 161 EVQLVOSGAEVKKPGSSVKVSCKASGYTFTDYEIHKVRO 
APGQGLEWI GVNDPESGGTFYNQKFDGRAIL TADKS T S T 
AYMELSSLRSEDTAVYYCTRYDKWYSFYGMDYWGQGITV 
TVSS 

1- 420M2S2-20VH 162 EVOLVQSGAEVKKPCSSVKVSCKASGYTFTDYEIHWVRO 
APGQGLEW IGVNDPESGGTFYNQKEDGRATLTACKSTST 
AYMELSSLRSECTAVYYCTRYSKYVISFSGMDYWGQGTTV 
TVSS 

J420M2S2-21V1i 163 EVQLVOSGAEVKKPGSSVKVSCKASGYTETDYEIHMVRO 
APGQGLEW IGVNDPESGGTFYNQICEDGRATLIADKST ST 
AY ME L SS LESEDTAVY YCTRYDKYFGF SGMDFWGQGTIV 

TVSS 
3420M2S2-22VH 164 EVOLVOSGAEVKKPCS SVKVSCKAS GI IFTDYEIHIRTVRO 

APGQGLEW IGVNDPESGGTFYNQKFDGRATL TACKS TST 
AY ME LS S LESEETAVYYC T RYDKED S FQGMDYWGQGTTV 
TVSS 
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3420M2S2-28VH 165 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEW I GVNDPESGGTFYNQKFDGRAT LTADKSTST 
AYMELSSLRSEDIAVYYCTRYDKYEGFLGMDYWGQGTIV 
TVSS 

3420M2S2-30VH 166 EVQLVQSGAEVRKPGSSVKVSCKASGYIRTDYEIHWVRQ 
APGQGLEW I GVNDPESGGTFYNQKFDGRATLTADKSTST 
AYMEL SS LASEDTAVY YCTR YDKYWSFYGMD Y WGQGT TV 
TVSS 

J420M2S2-34VH 167 EITQLVQSGAEVIIKPGSSVKVSCKASGYTETDYEIHATVRQ 
APGQGLEW I GVNDPESGGTFYNQKFDGRATLTADKST S T 
AYMELS SLRSEDTAVYYCTRYDKFESFNGMDYWGQGITV 
TVSS 

,7420M2S2-39V81 168 EVQLVQSGAEVKKPGS SVKVSCKASGYTFIDYEIHWVRQ 
APGQGLEW I CVNDPESGGTFYNQKFDGRAI L IADRS TS T 
AY ME L SS LRS ED TAVY IC T RYDKYESF S GMDYWGQGTIV 
TVSS 

3420M2S2-40V5 169 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
AP GQGL EW I GVNDPESGGTFYNQKFDG RAIL TADKS I S T 
AY ME L SSLRSEDTAVYYCTRYDKWEGFYGMDYWGQGT TV 
TVSS 

J420M2S2-41VH 170 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIH6IVRQ 
APGQGLEW I GVNDPESGGTFYNQKFDGRATLTADKS TST 
AYMELS SLRSEDTAVYYCTRYDKWESFYGMDFWGQGTTV 
TVSS 

3420M2S2-47VH 171 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEW I GVNDPESGGTFYNQKFDGRAT L TADES T S T 
AYMELSSLRSEDTAVYYCTRYDKI/DGFNGMDYWGQGTIV 
TVSS 

3420M252-50VH 172 EVQLVQSGAEVKKRGSSVKVSCRASGYTFTDYEIHT/IVRQ 
APGQGLEW IGVNDPESGGTFYNQKFIDGRATLIADRS TS T 
AYMELSSLRSEETAVYYCTRYDKWDSFYGMDYWGQGTIV 
TVS 5 

J420M2S2-51VH 173 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGL EW IGVNDPESGGTFYNQKFDGRATLTADKST ST 
AYMELSSLRSEDTAVYYCTRYDKYESFYGNDYWGQGITV 
TVSS 

J420M2S2-53VH 174 EVQLVQSGAEVKKRGSSVKVSCKASGYIFTDYEIHWVRQ 
AP GOGLEW I GVNDPESGGTFYNQKFDGPAIL TADK STST 
AYMELSSLRSEDTAVYYCTRYDRYWSFNGMDYWGQGTTV 
TVS S 

3420M2S2-56VH 175 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEW I GVNDPE SGGTFYNQKFDGRAT LTADKSTST 
AYMELSSLRSEDIAVYYCIRYYKWDSFLGMDFWGQGITV 
TVSS 

J420M2S2-57VH 176 EVQLVOSGAEVMRPGSSVMVSCKASGYTRIDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQICFDGRAILTADKSIST 
AYMELSSLRSEDTAVYYCTRYDMWESFNGMDYWGQGTTV 
TVSS 

3420M2S2-58VH 177 EVQLVQSGAEVKKPGSSVKVSCKASGYTFIDYEIHNIVRQ 
APGQGLEW I GVNDPESGGTFYNQKFDGRATLTADKSTST 
Al MELSGLRSEDTAVYYCIRYYKWWGFMGMDYWGQG TTV 
TVSS 

3420M2S2-60VH 178 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWI GVNDPESGGTFYNQKFDGRA I LTADKST ST 
AYMEASSLRSEDTAVYYCIRYYRYWGFEGMDYWGQGT TV 
TVSS 

J420M2S2-64V1-1 179 EVQLVQSGAEVKKPCSSVKVSCKASGYIFTDYEIHWVRQ 
APGQC LEWI CVNDPESGGTFYNQKFD GRAT L TADKS TS I 
AIMELSSLRSEDIAVYYCTRYDKYVISFQGMDYWGQGTIV 
TVSS 
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3420M2S2-65VH 180 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWI GVNDPESGGTFYNQKFDGRATLTADKSTST 
AYMELSSLRSEDTAVYYCTRYDKYESFEGMDYWGQGITV 
TVSS 

3420M232-67VH 181 EVQLVQSGAEVKKPGSSVKVSCKASGTIFTDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST 
AYMELSSLRSEDTAVYYCTRYDKWMSFSGMDYWGQGTTV 
TV SS 

3420M252-71VH 182 EVOLVQSGAEVKKPGSSVKVSOKASGYTFIDYETHWVRQ 
APGOGLETAII GVNDPESGGTFYNQKFDGRATL TADKS IS I 
AYMELSSLRSEDTAVYYCTRYDKFYGFNGMDYWGQGTTV 
TVSS 

J420M2S2-72VH 183 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEW L GVNDPESGGTFYNQ/CFDG RAIL TADKS T S T 
AYMEL SSLRSEDTAVYYCTRYYKWDSFYGMDAWGQGT TV 
'IVES 

3420M2S2-79VH 184 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST 
AY ME LS S LRSEDTAVYYCT RYSKWDSF SGMDYWGQGT TV 
TV SS 

J420M2S2-80v8 185 EVQLVQSGAEVKKPGSSVKVSCKASGYTETDYEIHriv-VRQ 
APGQGLEW I GVNDPESGGTFYNQKFDGRATLTADKS TS I 
AYMEL S SIRS EDTAVYYCI R YDKWE SFYGMDY TAGQGTTV 

TVSS 
3420M2S2-87V5 186 EVQLVQSGAEVKKPGSSVKVSCKASGYTFIDYEIHWVRQ 

APGQGLEWIGVNDPESGGTFYNQKFDGRATLIADKSTST 
AYMELSSLRSEDTAVYYCTRYDICWWSFSGHDYWGQGT TV 
TVSS 

J420M2S2-89VH 187 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
ARGQGLEWI GVNDPESGGTFYNQKFDGRAT L TADKS I S I 
AYMELSSLRSEDTAVYYCTRYDICWESFAGMDYWGQGTTV 
TVSS 

J420M2S2-95VH 188 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQG LEWI GVNDPESGGTFYNQKFDGRATLTADKS TS I 
AYMELSSLRSEDTAVYYCTRYYRWESFQGMDYWGQGTIV 
TV SS 

3420M2S2-9VH 189 EVQLVQSGAEVEKPGSSVKVSCKASGYIEIDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYIAQICEDGRATLTADICSIST 
AYMELSSLRSEDTAVYYCTRYDICYESLNGNIDYWGQGTTV 
TVSS 

J420M2S3-12VH 190 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGRAILIADKS I S T 
AYMELSSLRSEDIAVYYCTRYWICWDSFFGMDYWGQGTIV 
TVSS 

3420M253-21VH 191 EVQLVQ SGAEVKKPGS SVKVSCKASGYIFTDYEIHVTVRQ 
APGQGLEWIGVNDPESGGTFYNQKEDGRAILIADKSTST 
AYMELSS LRS ED TAVY YCTR YDKWE SF S GMDY WGQGTTV 

TVSS 
J420M2S3-25VH 192 EVQLVQSGAEVKKPGSSVKVSCKASGYIFTDYEIHWVRQ 

APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST 
AYMELSS L RS EDTAVY YCIRYDKYVGF EGMDYWEQGTTV 
TVSS 

J420M2S3-27VH 193 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQICEDGRAT LIADKSTST 
AYMELSSLRSEDTAVYYCTRYDKFWSFNGMDYWGQGTIV 
TVSS 

3420M253-29V14 194 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST 
AYMEL 3 SLRSEDTAVYYCTRYSKWDSFQGMDYWGQGTTV 
TVSS 
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J420M253-32VH 195 EVOLVQSGAEVKKAGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWIGVNDPESGGIFYNQKFDGRATLIADESTST 
AYMELSSLRSEDTAVYYSTRYFKWDSFEGMDYNGQGTTV 
TV SS 

3420M253-39VH 196 EVOLVQSGAEVKKPGSSVKVSCKASGYTFIDYEIHWVAQ 
APGQGLEWIGVNDPESGGIFYNQKFDGRATLIADKSTST 
AYMEL SSLASEDTAVYYCTRYSKWNSFDGMDYNGQGTIV 
TVSS 

J420M2S3-3VB 197 EVOLVOSGAEVKIKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLENIGVNDPESGGITYNQKFDGPATL TADKS T ST 
AYMELSSLASEDTAVYYSTRYSICWDSFDGMDYWONITV 
TVSS 

J420M253-55VH 198 EVOLVOSGAEVEKPGSSVKVSCKASGYTETDYEIHWVRQ 
APOQGLENIGVNDPESGUITYNQICFDGRATL TADKS T ST 
AYMEL SS LES ED TAVYYOT RYDKWE SFNGAIDY WGQGTTV 

TVSS 

J420M253-57VH 199 EVOLVQSGAEVKKPOSSVKVSCKASGYIFIDYEIHWVRQ 
FLPGQGLEW I GVNDPESGGITYNQICFDGRATLTADESTS T 
AYMELSSLRSEDTAVYYCIRYWKWDSFYGMDSTAIGQGTTV 
TVSS 

3420M2S3-68V9 200 EVQLVQSGAEVKKPCSSVKVSCKASGITFTDYEIHWVRQ 
APGQGLEW IGVNDPESGGITYNQKFDGRATLIADKS T ST 
AYMELSSLRSEDTAVYYCTRYDKFDSFYGMDYWGQGTTV 
TVSS 

3420M2S3-70VE 201 EVOLVQSGAEVEKPGSSVKVSCKASGYTFIDYEIHWVRQ 
APGQGLENIGVNDPESGGITYNQICFDGRATLIADES T ST 
AYMEL S S LASE DTAVY YOTRYDKWEGFRGMDLWGQGITV 
TVSS 

J420M2S3-73VH 202 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEW I GVNDPESGGIFYNQICFDGRAILTADEST S I 
AYMELSSLESEDIAVYYCTRYEKWDSFNGMDYWGQGTIV 

1 TVSS 

3420M2S3-76V9 203 EVOLVQSGAEVEKPGSSVIKVSCKASGYIFTDYEIHWVRQ 
APGQGLEWI GVNDPE SGGITYNQICEDG RAT L TADHSTSI 
AXMEL SS IRS ED TAVYYCT RYYKWE SF QGMDY WGQGT TV 

TVSS 
J420M2S3-77VH 204 EVOLVOSGAEVEKPGSSVKVSCKASGYTFTDYEIHWVRQ 

APGQC i -EN IGVNDIHrgrzryrrivmcgcwnr:RAT T.TADKS T S T 

AY ME TES SL RS EDTAVIIC TR YDICYSFNGMDYNGOOTTV 

TVSS 

J420M2S3-94VH 205 EVOLVOSGAEVEKPGSSVKVSCKASCYTFIDYEIHNVRQ 
APGQGLEATIGVNDPESGGITYNQKEDGRATLTADES T ST 
AYMELSSLRSEDIAVYYCTRYNKWDSFLGMDYWGQGTTV 
TVSS 

3425M2S2-29VH 206 EVOLVQSGAEVEKPCSSVIKVSCKASGYTFIDYEIHWVRQ 
APGQGLEWICVNDPESGGIFYNQICFDGRATLTADESIST 
AIMELSSLRSEDTAVYYCIRYDKYESFNGMDYWOQGTTV 
TVSS 

J425M2S2-41VH 207 EVOLVQSGAEVKIKPGSSVICVSCKASGYTFTDYEIHWVAQ 
APGQGLEWI GVNDPESGGTFYNQKFDGRATLTADKST ST 
AYMELSSLRSEDIAVYYCTRYYRYESFYGMDYNICKGITV 
TVS S 

J427812S3-88VH 208 EVOLVOSGAEVEKPGSSVKVSCKASGYTFIDYEIHWVRQ 
APGOGLENIGVNDPESGGIFYNQKFDGRATLIADESTST 
AIME LS S LASEDTAVY1CT RYYRYE SFYGMDYWGQGTTV 
TVSS 

J427M2S3-91VH 209 EVOLVQSGAEVKKPGSSVKVSCKASGYTFIDYEIHATVRQ 
APGQGLEWI GVNDPESGGTFYNQKFDGRAILTADES T S I 
AYMEL SS L RS EDIAVYYCT R YYRYESFYGMD YWCOGITV 
TVSS 
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J439M1S2 (H)3— 
Al 2V11 

210 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQCLEWMGVNDPESGGTLYNQKFDGRVTLTADESTST 
AYMELSSIRSEBTAVYYCTRYDRYWSENGMDYWG5GTIV 
TVSS 

J4398152 (4)3— 
A3VH 

211 EVOLVOSGAEVKKPOSSVBVSCKASGYTFIDYEIH-vATRO 
APGQGLEWIGVNDPDSGGTLYNQKFDGRVTLTADESTST 
AYMELSSLRSEDIAVYYCTRYWKWDSFEGMDYWGQGTIV 
TVSS 

J439M1S2 (8)3— 
818V11 

212 EVOLVOSGAEVKKPGSSVKVSOKASGYTFTDYEIH6TVRO 
APGQGLEWIGVNDPESGGTFYNQICEDGRVILTADICSTST 
AYMELSSIRSEDTAVYYCTRYDKWYSFEGMDINGOGTIV 
TV SS 

J439M1S2 (H) 3— 
819VH 

213 EVOLVQSGAEVECKPCSSVKVSCHASGYTEPDYEIHWVRQ 
APGOGLENIGVNDPESGGTFENQKFDGRATLTADESIST 
AYMELSSERSEDTAVYYSTRYDKWESENGMDYWGQGTTV 
TVSS 

J439M1S2 (H)3— 
1323VH 

214 EVOLVOSGAEVEKPGSSVICVSCKASGYTFTDYEIHWVRQ 
APGOGLENIGVHDPESGGTYYNQKFDGRATITADESTST 
AYMELS SIRSEDTAVYICTRYSICWDSFQGMDYNGQGT TV 
TVSS 

J439M1S2 (H) 3— 
B2V51 

215 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ 
A_PGOGLENIGVNDPESGGTFYNQKEDGRATLIADESTST 
AYMELSSLRSEDTAVIYCTRYSKWDSFLGMDYWGQGTTV 
TV SS 

J4398152 (IS) 3— 
338VH 

216 EVOLVQSGAEVKKPGS'SVKVSOKASCYIFTDYEIHWVRO 
APG5GLEWMGVNDPESGGTFYNQKEDGRVILTADESTST 
AYMEISSLRSEDTAVYYSTRYDKYWSFQGMDYNGOGTTV 
TVSS 

J439M152 (H) 3— 
1340VH 

217 EVOLVOSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ 
APGQGLEWI GVNDPESGGTFYNQKFDGRAT L TACKS T SI 
AYMELSSIRSEDTAVYYCIRYDRYWSFEGMDYNGQGITV 
TVSS 

J439M1S2 (H)3— 
B51VH 

218 EVOLVQ5GAEVKKPGSSVICVSCKASGYTESDYEIHWVRO 
APGOGLEWIGVNDPESGGTFYNQICEDGEXILTADESTST 
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGT TV 
TV55 

J439M1S2 (H) 3— 
H52V11 

219 EVOLVOSGAEVKKPGSSVKVSCBASGYTEDDYEIHWVRO 
APGQGLEWMGVNTIPEAGGTFYNOKEDGIRVILTADKSTST 
RIMELSSLESEDTAVYYCTRYDKWESENGMDENGOCITV 
TVSS 

3439M152 (H) 3— 
B5VH 

220 EVOLVOSGAEVKBPGSSVICVSCKASGYIFIDYEIHWVRQ 
APGOGLEWIGVNDPESGGTFYNQKFDGRVTLIADEST ST 
AYMELSSIRSEDIAVIYCTRYDKWDSFYGMDYNGQGTIV 
TV SS 

J439M1S2 (H) 3— 
3362vii 

221 EVOLVOSGAEVKKPOSSVKVSOKASGYTFEDYEIHVIVRO 
APGQ(12EMIGVNDPESGGTYYNQKEDGRATITADES 1ST 
AYMELSSLRSEDIAVYYCTRYDKWYSFEGMDIWGQGTTV 
TVSS 

J439M1S2 (H) 3— 
C13V11 

222 EVOLVOSGAEVKIKPOSSVKVSCKASGYTFTDYEIH8VRO 
APGQGLEWIGVNDPESGGTFYNQKFDGRVILSADEST SI 
AYMEL SS LRSEDTAVYYCTR YDKYWSF EGMDY WGQGITV 
TVSS 

J439M1S2 ( 8) 3— 
(515VH 

223 EVOLVOSGAEVKBPGSSVKVSCKASGYIEDDYEIHVYATRO 
APGOGLEWMGVNDPESGGTFYNQKFIDGRVTL TADMS IS T 
AY ME I S S LRS EDTAVYYC TRYDKWE SENG/siDYNGOGTTV 
TVSS 

J439M1S2(H)3— 
C 1 7VH 

224 EVOLVOSGALEVIKKPGSSVKVSCKASGYTFTDYEIHNVRO 
APGOGLEWIGVNDEDSGGTLYNQKFDGRVTLIADEST SI 
AYMELSSLRSEDIAVYYCIRYDKWYSFEGMDIWGQGTIV 
TVSS 
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J439M1S2 (H)3- 
019VH 

225 EVQLVQSGAEVKIKPESSVKVSCEASGYIEDDYEIHWVAQ 
APGQGLEWIGVNDPESGGTFYNQKEDGRATLTADESTST 
AYMELSSIRSEDTAVYYCTRYDKYWSFEGMDYWGQGITV 
TVSS 

J439M152 (H) 3- 
C2 OVH 

226 EVQLVQSGAEVKKPCSSVKVSCKASGYTFADYEIHWVRQ 
APCQGLEWIGVNDPESGGTFYNQICEDGRVTLTADESTST 
ALMELSSLESEDIAVYYCIRYDRYWSFEGMDYWGQGTIV 
TVSS 

J439M1S2 (H) 3- 
C21VH 

227 EVQLVQSGAEVKKPGSSVICVSCKAZGYTEDDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTSI 
AYMELS SLRSEDTAVYYCTRYEKWDSENGMDYWGQGITV 
TVS S 

J439M1S2 (H) 3- 
025VEI 

228 EVQLVQSGAEVEKEGSSVKVSCKP(SGYTFIDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKEDGRITLIADESTST 
AYMELSSIRSEDIAVYYCTRYDRWYSFEGMDIWGQGTTV 
TVSS 

J439M1S2 (H)3- 
C4VH 

229 EVQLVQSGAEVEKPGSSVEVSCKASGYTEDDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELSSIRSEDIAVYYCIRYDECYWSLNGMDEWGQGTTV 
TVSS 

J439M1S2 (H) 3- 
C5VH 

230 EVQLVQSGAEVEKPGS SVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWEGVNDEDSGGTLYNQKEDGRVTL TADESTST 
AYMELS SLRSEDTAVYYCTRYDRYWSENGMDYWGQGTIV 
TVSS 

J439M1S2 (H) 3- 
C6VH 

231 EVQLVQSGAEVKHPGSSVKVSCKASGYTESDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQICE'DGRVILTADESTST 
AYMELSSIRSEDTAVYYCTRYDKYVISFEGMDYWGQGTTV 
TVSS 

J439M1S2 (H) 3- 
C9VH 

232 EVQLVQSCAEVKKPOSSVKVSCKASGYTFIDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKEDGRVTLTADESTST 
AYMELSSLRSEDTAVYYCTRYDKYWSENGMDYWGQGTTV 
TVSS 

J439M1S2 (H) 3- 
D11VH 

233 EVQLVQSGAEVICKPESSVKVSCKASGYTEPDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKEDGRVILTADESTST 
AYMELSSIRSEDIAVYYCIRYDKWYSFEGMDIWGQGTIV 
TV SS 

J439M1S2 (H)3- 
D12VH 

234 EVQLVOSGAEVKKPGSSVKVSCKASGYIFIDYEIHTATRQ 
APGQGLEWICVNDPESGGTFYNQKEDGRVILTADES T ST 
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV 
TVSS 

J439M1S2 (H) 3- 
1315VH 

235 EVQLVQSGAEVEKEGSSVEVSCKASGYTEEDYEIHWVRQ 
APGQGLEWIGVNDPDSGGELYNQICEDGRVITTADESTST 
AYMELSSLREEDTAVYYCTRYSKWDSFLGMDYWGQGTTV 
IVES 

J439M1S2 (H)3- 
D18VH 

236 EVQLVQSGAEVEKEGSSVKVSCKASGTIFTDYEIHIATVRQ 
APGQGLEWMGVNDPESGGTFYNQICEDGRVILTADESTST 
AYMELSSLIRSEDIAVYYCT RYDKWE SENGMDYWEQGTTV 
TVSS 

J439M1S2 (H)3- 
024VH 

237 EVQLVQSGAEVICKPGSSVKVSCKASGYTFIDYEIHWVRQ 
APGQGLEWT GVNDPESGGTFYNQKFDGRATL TADESTST 
AYMELSSLRSEDTAVYYCIRYDICWYSFEGMDIWGQGTTV 
TVSS 

3439M152 (H)3- 
025VH 

238 EVQLVQSGAEVKKPGSSVKVSCKASGYITADYEIHWVRQ 
APGQGLEWTGVNDPESGGTFYNQKFDGRATLTADESTST 
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV 
TVSS 

J439M1S2 (H)3- 
029VH 

239 EtTQLVOSGAEvicKPGSSVKVSCICkSGYTFDDYEIHWVRQ 
APGQGLEWIGVNDPESGGTLYNQICEDGRVTITTDKSTST 
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV 
TVSS 
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J439M1S2 (H) 3- 
D2VH 

240 EVOLVQSGAEVKKPGSSVKVSGICASGYTFTDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST 
AYMELSSLRSEDTAVYYCTRYDICWESFNGMDYWGQGTIV 
TVSS 

J439M152 (H) 3- 
93 OVH 

241 EVOLVQSGAEVKKPGSSVKVSGIKASGYTFSDYEIRWVRO 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELSSLRSEDTAVYYCTRYDRWYSFEGMDIWGQGTTV 
TVSS 

J439M152 (H) 3- 
936VH 

242 EVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELS S LRSEDTAVYYCTRYDKWYSFEGMDIWGQGITV 
TVSS 

J439M1S2 (H) 3- 
938VH 

243 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELSSLRSEDTAVYYCTRYDICWDSFYGMDYWGQGTTV 
TVSS 

J439M1S2 (H) 3- 
D3VH 

244 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELSSLRSEDTAVYYCIRYDKWYSFEGMDIWGQGTIV 
TVSS 

J439M152 (H) 3- 
D6VH 

245 EVOLVQSGAEVRKPGSSVKVSCKASGYTEEDYEIHWVRQ 
ARGOGLEWMGVIDPESGGTLYNQKFDGRVTLTADESTST 
AYMELSSLRSEDTAVYYCIRYDKWYSFEGMDIWGQGTTV 
TVSS 

3439M1S2 (H) 3- 
D8VH 

246 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVILIADESTST 
AYMELSSLRSEDTAVYYGTRYDKWWSFSGMDYWGQGTTV 
TVSS 

3439M1S2 (H) 3- 
D9VH 

247 EVQLVQSGAEVKKPGSSVKVSGKASGYTFTDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELSSLRSEDTAVYYCTRYSKWDSFDGMDYWGQGTIV 
TVSS 

J439M1S2 (H)R4- 
Al OVH 

246 EVOLVQSGAEVKKPGSSVKVSCKASGITFADYEIHWVRO 
APGQGLEWIGVNDPESGGTFYNQKFDGRATLIADKSIST 
AYMELSSLRSEDTAVYYCIRYDKWESFNGMDYWGQGT TV 
TVSS 

J439M1S2 (H)R4- 
Al WM 

249 EVQLVQSGAEVKKPGS SVKVSCKASGYTEADYEIHWVRQ 
APGQGLEWIGVNDPESGGITYNQICFDGRT,TLTADKSIST 
AYMELSSLRSEDIAVYYGTRYSEWDSFDGMDYWGQGTTV 
TVSS 

3439(1152 (H)R4- 
Al 2VH 

250 EVOLVQSGAEVKKPGSSVKVSCFASGYIRTDYEIHWVRQ 
ARGOGLEWIGVNDPESGGTFYNQKFDGRATLTADKSTST 
AYMELS SLRSEDTAVYYCIRYDKWYSFEGMDITNGQGTTV 
TV SS 

3439M152 (H)R4- 
AlVH 

251 EVOLVQSGAEVKKPGSSVKVSCRASGYTFTDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGRATLIADESTST 
AYMELSSLRSEDIAVYYCIRYDENDSFYGMDC-v;GQGITV 
TV SS 

3439M1S2 (H)R4- 
A4VH 

252 EVOLVQSGAEVKKPGSSVKVSCKASGYTESDYEIHKVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELSSLESFDTAVYYCTRYWICWDSFYGMDSWGQGTTV 
TVSS 

J439M1S2 (H)R4- 
A5VH 

253 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIRWVRQ 
APGQGLEWMGVNDPESGGTFYNQKEDGRVTLIADKSTST 
AYMELSSLRSEDTAVYYCIRYDKWYSFEGMDIWGQGITV 
TVS S 

3439M1S2 (H) R4- 
A6VH 

254 EVQLVQSGAEVKKPGSSVKVSGICASGYIFIDYEIMAIVRQ 
APGQGLEWIGVNDPDSGGTLYNQKFDGRVILTADESTST 
AYMELSS LRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV 
TVS S 
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J439M1S2 (H) R4- 
A9VF. 

255 EVOLVQSGAEVKKPGSSVKVSCKASGYIFTDYEIHIATVRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADESTST 
AYMELSSLRSEDTAVYYCTRYDKWDGFNGMDYWGQGTTV 
TVSS 

J439M1S2 (H)R4- 
31 OVH 

256 EVQLVQ5GAEVKHRGSSVKVSCKASGYTFTDYEIHWVRQ 
ARGQGLEWI GVNDPESGGTFYNQKFDGRATL TADKSTST 
AYMELSSLRSEDTAVYYCIRYSKWDSFLGMDYWGQGITV 
TVSS 

J439M1S2 (H)R4- 
B2VH 

257 EVQLVQSGAEVKKRGSSVKVSCKASGYTESDYEIHWVRQ 
ARGQGLEWIGVNDPDSGGTLYNQKFDGRVTLTADESTST 
AYMELSSLRSEDTAVYYGTRYDICWEGFRGMDLWGQGTIV 
TVSS 

J439M152 (H)R4- 
B5VH 

258 EVOLVQSGAEVKKPGSSVKVSCKASGYIFTDYEIHWVRQ 
APGQRLEWIGVNDPESGGTFYNQKFDGRVILTADESTST 
AYMELSSLRSEDTAVYYCIRYDKWESFNGMDYWGQGTIV 
TVSS 

J439M152 (H)R4- 
B7VH 

259 EVQLVQ5GAEVKKPGSSVKVSCKASGYTEDDYEIHWVRQ 
APGQGLEWI GVIDPESGGTLYNQKFDGRVT I TADESTST 
AYMELSSLRSEDIAVYYCTRYDRYWSFEGMDYWGQGTTV 
TVS S 

J439M152 (H) R4- 
B9VH 

260 EVOLVQSGAHVKKPGSSVKVSCKASGYTEDDYEIHIATVRQ 
APGQGLEWI GVNDPESGGTLYNQKFDGRVT L TADKSTS T 
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV 
TVS S 

J439M1S2 (H)R4- 
C11VH 

261 EVOLVQSGAEVKKPGSSVKVSOKASGYTFDDYEIHWVRQ 
ARGOGLEWIGVNDPESGGTLYNQKFDGRVIL TADKSTST 
AYMELS SLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV 
TVSS 

J439M1S2 (H)R4- 
Cl2VH 

262 EVQLVQ5CAEVKKPGSSVKVSCKASGYTEDEYEIHWVRQ 
APGQGLEVIJMGVNDPESGGTLYNQKFDGRVTLTADKSTST 
AYMELSSLRSEDIAVYYCTRYDKWDSFYGMDYWGQGTIV 
TVSS 

J439M1S2 (H) R4- 
C2VH 

263 EVOLVOSGAEVKKRGSSVKVSCHASGYTFTDYEIHWVRQ 
APCOGLEWIGVNDPESGGTLYNQKEDGRATITADESTST 
AYMELSSLRSEDTAVYYCTRYYICWDSFEGMDYTATGQGTTV 
TVSS 

J439M1S2 (H) R4- 
C4VH 

264 EVQLVQSGAEVKKRGSSVKVSCKASGYTEDDYEIHWVRQ 
ARGOGLEWMGVIDPESGGTLYNQKFDGRVILTADKSTST 
AYMELSSLRSEDTAVYYCIRYDKWYSFEGMDIINGQGITV 
TVSS 

J439M152 (H)R4- 
C5VH 

265 EVQLVQ5GAEVKKRGSSVKVSCICASGYTEDDYEIWATVRQ 
ARGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADKSIST 
AYMELSSLRS E DTAVYYCTRYDKYWSFEGMDYWGQGTTV 
TVSS 

J439M1S2 (H)R4- 
C7VH 

266 EVOLVOSGAEVKKPGSSVKVSCKASGYTEDDYEIHWVRQ 
APGQGLEWT GVNDPESGGTMYNQKFDG RVT I TADKSTST 
AYMELSSLRSEDTAVYYCTRYDKIPIDSFYGMDCWGQGTTV 
TVSS 

J439M1S2 (H)R4- 
CBVH 

267 EVOLVQSGAEVKKRGSSVKVSCKASGYIRDDYEIHWVRQ 
APGQGLEWI GVNDPDSGGTLYNQKFDGRVT ITADKSTST 
AYMELS SLRSEDIAVYYCTRYDKWESFNGMDYWGQGITV 
TVSS 

J439M1S2 (H)R4- 
D1 OVH 

268 EVQLVQSGAEVKHRGSSVKVSGKASGYTEDDYEIHWVRQ 
APGQGLEWMGVIDPDSGGTLYNQKFDGRVTL TADKST ST 
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV 
IVS5 

J439M152 (H)R4- 
D11VH 

269 EVOLVQSGAEVRKPGSSVKVSCKASGYTEDDYEIHWVRQ 
ARGQGLEWMGVIDPESGGILYNQKFDGRVILTADKSTST 
AYME L S S LAS ECTAVYYCTRYDKWESFAGMDYWGQGTIV 
TVSS 
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J439M1S2(H)R4- 
D2VH 

270 EVQLVQSGAEVRKPGSSVEVSCRASGYTETDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADKSTST 
AYMELSSLASEDIAVYYCIEYDRWDSFNGMDEWGQGTIV 
TVSS 

J43951152(H)R4- 
D3VH 

271 EVQLVQSGAEVRKPGSSVRVSCEASGYTETDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELSSLESEDIAVYYCTRYDKWESFNGMDYWGQGTTV 
TVSS 

3439M1S2(H)R4- 
D4VH 

272 EVQLVQSGAEVRKPOSSVRVSCKASGYTETDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELSSLRSEDTAVYYCTRYWKWDSFYGMDSWGQGTIV 
TVSS 

J439M152(H)R4- 
D5VH 

273 EVQLVQSGAEVRKPGSSVKVSCKASGYTESDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELS SLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV 
TVSS 

J439M152(H)R4- 
D6VH 

274 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ 
APGQGLEWIGVNDPESGGTLYNQKFDGRVTITADESISI 
AYMELSSLRSEDIAVYYCTRYDKWESFSGMDYWGQGITV 
TVSS 

J439M1S2(H)R4- 
D8VH 

275 EVQLVQSGAEVRRPGSSVKVSCRASGYTEDDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGRATLTADKSISI 
AYMELSSLRSEDTAVYYCTRYDKWYSFEGMDIWGQGTTV 
TVSS 

J439M1S2(H)R4- 
D9VH 

276 EVQLVQSGAEVRRPGSSVKVSCRASGYTEDDYEIHWVRQ 
APGQGLEWMGVNDPESGGIWNQKFDGRVTLTADKSIST 
AYMELS SLRSEDIAVYYCTRYDKWDSFYGMDCWGQGTTV 
TVSS 

J439M182(H)R5- 
EI1VH 

277 EVQLVOSWAEVRRPGSSVKVSCKASGYTETEYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGRVILIADESTST 
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV 
IVES 

J438M1S2(H)R5- 
ElVH 

278 EVQLVQSGAEVRRPGSSVRVSCRASGYTESDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDCWGQGITV 
TVSS 

3439M1S2(H)R5- 
E2VH 

279 EVQLVQSGAEVKRPCSSVRVSGRASGYTEDDYEIHNVRQ 
APGQCLEWMGVIDPESGGTLYNQKFDGRATLIADRSTST 
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV 
TVSS 

J439M152(H)R5- 
E3VH 

280 EVQLVQSGAEVKKPGSSVKVSCKASGYTSSDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELSSLRSEDIAVYYCTRYFKWDSFEGMDYWGQGTTV 
TVSS 

J439M152(H)R5- 
E4VH 

281 EVQLVQSGAEVRRPGSSVKVSCRASGYTEDDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKEDGRATLTADRSIST 
AYMELSSLRSEDIAVYYGTRYWKFDSFYGMDLWGQGTTV 
TVSS 

3439M182(H)R5- 
E6VH 

282 EVQLVQSGAEVKKPGSPVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWIGVNDPDSGGTLYNQKFDGRVILTADESTST 
AYMELSSLRSEDTAVYYCIRYDKFWSFNGMDYWGQGTTV 
TVSS 

J439M1S2(H)R5- 
E7VH 

283 EVOLVQSGAEVRKPCSSVKVSCRASGYTEDDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELSSLASEDIAVYYGTRYDKWESFNGMDYWGQGITV 
TVSS 

J43951152(H)R5- 
E9VH 

284 EVQLVQSGAEVRKPGSSVKVSCKASGYTETDYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGRVILIADRSTST 
AYMELSS LRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV 
TVSS 
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J439M152 (H)R5- 
Fl1VH 

285 EVQLVQSGAEVFKPGSSVKVSCICASGYTFSDYEIHWVRQ 
AP GQGL EWMGVHDPESGGTFYNQKFDGRVILIADESTST 
AYMEISSIRSEDTAVYYCTRYDKWESFNGMDYWGQGT TV 

TVSS 
J439M1S2 (H) R5- 
F2VH 

286 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ 
APGQGLEW I GVHDPESGGTLYNQKFDGRVT I TADKS T ST 
AYMELSSLRSEDTAVYYCTRYEICWDSFNGMDYWGQGTTV 
TV SS 

J439M1S2 (H)R5- 
F3VH 

287 EVQLVQSGAEVKKPCSSVKVSCRASGYTFTDYEIIKARQ 
AP GOGL EWMGVHDPE SGGTFYNQKFDG EVIL TADESTS T 
AYMELSSLRSEDTAVYYCTRYDKYWSFEGMDIWGQGTIV 
TVSS 

J439M1S2 ( H) R5- 
F4VH 

288 EVQLVQSGAEVICKPGSSVKVSCKASGYIFIDYEIRTAIVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVT LTADES I S I 
AYMELSSLRSEDTAVYYCTRYSICWDSFQGMDYWGQGTTV 
TVSS 

3439M152 (H) R5- 
EWE{ 

289 EVQLVQSGAEVKICPGSSVKVSCKASGYIFIDYEIHWVRQ 
APGQGLEW I GVNDPESGGTFYNQICIDGRATL T ADE S TS T 

AYMEL SS L RS EDTAVY YC T RYDKWE S FAGMD IWGQGTTV 
TVS S 

J439M1S2 (H)R5- 
F8VH 

290 EVQLVQSGAEVKKPGS SVKVSCKASGYIFTDYEIRWVRQ 
APGQGLEW I GVNDPESGGTFYNQKFDGRVTL TADKST ST 
AYMELSSIRSEDTAVYYCTRYOKYWSFEGMDYNGOGITV 
TVSS 

J439M1S2 (H)R5- 
F9VH 

291 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ 
APGQGLEW IGVNDPESGGTFYNQKFDGRATLTADKSTST 
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGTTV 
TVS 5 

J439M1S2 (H)R5- 
G1OVH 

292 EVQLVQSGAEVKKPGSSVKVSCKASGYTFDDYEIHWVRQ 
APGQGLEWMGVNDPESGGTLYNQICFDGRVT I TADKSTS T 
AYMEL SS LR S EDTAVYYCI RYYKYW S FLGMD IWGQGT TV 
TVSS 

J439M1S2 (H) R5- 
512VH 

293 EVQLVQSGAEVKKPGSSVKVSCKASGYTFEDYEIHWVRQ 
APGQGLEW I CVNDPESGGTFYNQKFDG RATLIADKS I SI 
AYMELSS LASEDIAVYYCIFYDKWDSFYGMDYWGQGT TV 
IVES 

3439M152 (H)R5- 
G1VH 

294 EVQLVQSGAEVKKPGS SVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWMGVICDPESIGGTLYNQKFDGRVT ITADEST ST 
AYMEL S SIRS EDTAVYYCT RYD KWD S FYGMDYWGQGTTV 
TVSS 

J439M1S2 (H) R5- 
G2VH 

295 EVQLVQSGAEVICKPGSSVKVSCKASGYIF SDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVT LTADES TS I 
AYMELSSLRSEDTAVYICTRYDKWESFAGMDYWGQGTIV 
TVSS 

J439M1S2 (H) R5- 
G3VH 

296 EVQLVQSGAEVKKPGSSVKVSCKASGYIFSDYEIHWVRQ 
AP GQG L EWMGVHDPESGGTFYNQICEDGRVIL TADS S T SI 
AYME LS S IRS E D TAVYYC T RISKWD S FQGMD Y WGQGTTV 
TVSS 

3439M152 (H) R5- 
G4VH 

297 EVQLVQSGAEVKFPGSSVKVSCKASGYTFTDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQKFDGRVTLTADESTST 
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTIV 
TVSS 

J439M1S2 (H) R5- 
G7VH 

298 EVQLVQSGAEVKKPGSSVKVSCKASGYTFIDYETHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKFDGRVTLTADESIST 
AYMELSSLRSEDTAVYYCTRYDKWESFNGMDYWGQGITV 
TVS S 

J439M1S2 (H) R5- 
G9VH 

299 EVQLVQSGAEVKKPGSSVKVSCICASGYTFTDYEIHWVRQ 
APCOGLEWI GVNDPESGGTFYNQICFDGRVILTADES TS T 
AYMEL SS LIRSEDTAVYYCIRYDKWDSFYGMDCWGQGTIV 
TVSS 
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J439M1S2 (H) 55- 
H11VH 

300 EVOLVQSGAEVKKEGSSVKVSCKASGYTEDDYEIRVAIRQ 
APGQGLEN I GVNDPESGGTFYNQKEDGRATITADKS I ST 
AY ME L S SIRS HDTAV TICTRYDRWDSENGMDENGQGTIV 
TVSS 

J43914152 (H)R5- 
1-112148 

301 EVOLVQSGAEVIKKPGSSVEVSIKASGYTFTDYEIWRO 
AP GQGL EWMGVNDPESGGTLYNQKFDGRNIT I TADES T S T 
AYMEL SSLRS EDTAVYICTRYDKWYSFEGMDIWGQGITV 
TVSS 

343914152 (H)R5- 
H1VH 

302 EVQLVQSGAEVKKPGSSVKVSCKASGYIFTDYEIRWVRQ 
APOOGLENIGVNDPESGGTFYNQKEDGRATITADESTST 
AYMEL SSLESEDTAVYYCIEYDKWDSFYGMDYNGQGITV 
TVSS 

J439M1S2 (H) R5- 
H2V11 

303 EVOLVQSGARVKKEGSSVICVSCKASGYTENDYEIEIGNRQ 
APGOGLEWMGVIDPESGGTLYNQICEDGRAT I TADES T ST 
AYMELSSLRSEETAVYYCTRYDICWYSFEGMDIWGQGTIV 
TVSS 

J439M1S2 (H) R5- 
H3VH 

304 EVOLVOSGARVKKPOSSVKVSCHASGYTFTDYEIHINVRQ 
APGQGLEWMGVNDPESGGTFYNQICE'DGRVILIADEST ST 
AYMELSSLRSEDTAVYYITRYSKWDSFLGMDYNGOGTTV 
TVS S 

J439M1S2 (H)R5- 
H4VH 

305 EVOLVQSGAEVKKPGSSVKVSCILLSGYTFADYEIHWVRQ 
APGQGLEWIGVNDPESGGTFYNQKEDGRAILTADEST ST 
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDCWOOGITV 
TVSS 

J439M1S2 (H)145- 
HBVH 

306 EVOLVQSGAEVKKEGSSVEVSCKASGYIFIDYEIHNVRQ 
APGOGLEMIGVNDPESGGITYNQICEDGRVILTADEST ST 
AYMELSS LAS EDTAVYYCTRYDKYWSFYGMDYNGOGITV 
TVSS 

343914152 (H)R5- 
H9VH 

307 EVOLVDSGAEVKKEGSSVEVSCKASGYTFIDYEIHWVRD 
APGOGLEWMGVNDPESGGTF YNQICEDG AVM 'HADES T ST 
AYMELSSLESEDTAVYYCT_RYDKENSFNGMDYNGQGTIV 
TVSS 

1143914152-11VH 308 EVOLVQSGAEVKKEGSSVKVSCKASGYIEDDYEIHIA4VRQ 
ARGOCLENIGVNDPESGGTFYNQICEDGRATLIADKST ST 
AY ME L SS LESEDTAVYYCTR YONNE SENGMDYNGOGTTV 
TVSS 

343914152-32VH 309 EVOLVOSGAEVKKPOSSVEVSCKASGYIFEDYEIH1v;VRQ 
AFGQCIEWMG-v-NDPESGOTFITHQKFDGRVIL TADS ST ST 
AYMELSSLESEDTAVYYCIRYSICWDSEDGMDYWGQGTTV 
TVSS 

343911152-34VH 310 EVOLVQSGAHVKKERSSVIIVSCHASGYTFDDYEIHI4VRQ 
ARGOGLEW I GVNDPESGGTFYNQKFDGRAIL IADKS I S I 
AYMELSSLRSEDIAVYYCIRYDKWESENGMDYWGOGTTV 
TI SS 

3439M1S2-39VH 311 EVOLVQSGAEVECKPCSSVKVSCRASCYTEDDYEIHWVRQ 
APGOGLENI GVNDPESGGTFYNQKEDGRATITADKS T ST 
AYMELSSLRSEDTAVYYCTRYDKWESEDGMDYWGQGTTV 
TVSS 

343914152 -7V:11 312 EVOLVOSGARVKKEGSSVICVSCKASGYTFTDYEIHWVRQ 
APGQGLEWMGVNDPESGGTFYNQICEDGRVILTADEST ST 
AYMELSSLESEDTAVYYCTRYSKWDSEDGMDYNGOGITV 
TVSS 

J439M152-9VH 313 EVOLVQSGAEVKIKPGSSVKVSCKASGYTESDYEIHINVRQ 
APGOGLEWMGVNDPESGGTFYNQICEDGRVILTADES TS I 
AYES LS SLRSE DTAVYYC TR YDKWESF SGMDRIAGOGTTV 
IVES 

J439M1S3R4-38VH 314 EVQLVQSCAEVKKPGSSVKVSCKASGYTFTDYEIHWVRQ 
AP GOGLEWMGVNDPE SGGTF YNQICFDGRVT STADES TST 
AYME L S SLRSEETAVYYITRYSKWD SFDGMD YWGOGI TV 
TVS S 
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J439181S3184-46 VH 315 EVOLVOSGARETKPOSSVKVSCKASGYIFTDYEIHWVRO 
APGOGLEWMGVNDPESGGTFYNQICEDGRVILTAIDESTST 
AYMEL SS LASEDTAVIYCIR YSKWD SEDGMDYWGQGT TV 
TVS S 

J439M1S3R4-4VH 316 EVOLVOSGAIVKKPGSSVKVSCKASGYITTDYEIHWVRO 
APGQGLEWMGVNDPE S GGTFYNQKFDGRVI 1_, TADE S "I ST 
AYMELSSIRSEDTAVYYCTRYSKWDSPDGMDYWGQGTTV 
miss 

3439M1S3R5-15VH 317 EVQLVQSGAEVKKPGSSVKVSCKASGYIEDDYEIHWVRQ 
APGQGLEWI GVNDPESGGTFYNQKFDGRAT LTADKS7ST 
AYMELSSLRSEDTAVYYCTRYDKWDSFYGMDYWGQGTTV 
WS'S 

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

human 1L-17 antibodies derived from hl0F7. Amino acid residues of individual CDRs of each 

VII sequence are indicated in bold. 

Table 9. List of amino acid sequences of affinity matured hl0F7 VL variants 

Clone SEQ ID 
ND: 

VL 

J417M2S2-37Vk 318 DIQMIOSPSSLSASVGDRVTITCSASSSISYIYWFQQKPG 
IHSRELWIYATFELASGVRERFSGSGSGIDYILTISSLORE 
DFATYYCHQRSSYPWTFGQGTKLEIK 

J417M252-46Vk 319 DIQMTOSRSSISASVGDRVIITCSASSSISYIYWFOOKRG 
KSPKRWIYATFELASGVRSRFSGSGSUIDYILT IS SLOPE 
13FAI8ZYCQQRSSYPWTEGOGIKLEIK 

J417M2S2-72Vk 320 DIQMTOSPSSLEASVGDRVTITCSASSSISYIYWFOOKRG 
KSPKRWIYATFELASGVPSRFSGSGSGTDYTUF ISSLOPE 
DFATYYCNQRSSYPWTFGOGIKLE I K 

J417M2S2-96Vk 321 DIQMTQSPSSLSASVGDRVT T. TCSASSSISYIYWFQOKRG 
KSPKRWIYAITELASGVPSRFSGSGSGTDYTLTISSLOPE 
DFATYY811QRSSYPWTEGOGTKLEIK 

J417M2S3-12Vk 322 DIQMTQSPSSLSASVGDRTFITCSASSSISYIYWFQQKPG 
KARKRUEIATSELASGVHSRFSGSGSGTDYILTISSLORE 
DFATYYCHQRSSYPFTFGQGTKLE I K 

J417M2S3-3Vk 323 DIONTQSRSSISASVGDPVT ITCSASSSVRYIYWFOOKPG 
KSRKRL IYATSDLASGVRSRFSGSGSGTDETIT IS SLOPE 
DFATYYCHQRSSYPFTFGOGIKLEIK 

J417M253-83Vki 324 DI QMTOSPS SL SASVGDRVTI TCSASSSISYIYWFOOKRG 
KSPKRWIYATSELASGVPSRFSGSGSGIDYTLTISSLORE 
DFATTYCHQRSSYPWTFGOGIKLEIK 

0417M253-86Vk 325 DI OMTOSPS SL SASVGDRVT I TCSASSSISYIYWFOOKPG 
KAPKRLIYATSELASGVRERF SGSGSGIDYTLIIS SLOPE 
DFATYYCHQRSSYPWTFGOGTKLEIK 

J420M2S2-32Vk 326 DIQMIQSPSSESASVGDRVT ITCSASSSISYTYWFQQKPG 
KERKRWIYATFELASCVRSRFSGSGSGIDYTETI S SLOPE 
DFATIYCHQRSSYPWTFGQGTKLEIK 

J420M2S2-91Vk 327 DIQMTQSPSSLSASVGDRVT ITCSASSSISYIYWFOCKPG 
KSRICRWIYATFELASGVRSRFSGSGSGIDYILTIS SLOPE 
DFATYYCHQRSSYPWTEGOGIPILEIK 

J420M253-32Vk 328 DIQMIOSPSSI,SASVCDRVT I TCSASSSISYIYWFOOKRG 
KSP1818WIYATFELASGVPSRESGSGSGTDYTLTI SSLOPE 
DFATYYCHQRSSYPWTFGQGIKLEIK 

J425M2S2-13Vk 329 DIQMIQSPSSLEASVGDRVIITCSASQSVSYTYWFQQKPG 
KAPKRL I YATSELASGVPSRF SGSGSGTDYTLT I SS LQPE 
DFATYYCHQRSYYPLTFGQGTKLEIK 
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J425M252-15Vk 330 DIQMTQSPSSLSASVGDRVTITCSASSIINYIYWFQQKPG 
KAPKRLIYATSELASGVPSRFSGSGSGTDYILTISSLQPE 
DFATYYCHQRSSYPPTFGQGTELEIK 

J425M252-17Vk 331 DIQMIQSPSSLSASVGDRVTITCSASQSISPIYWENKRG 
KAPKPLIYTTSELASGVPSRFSGSGSGIDYTLTISSLOPE 
DFATYYCQQRSSYPITEGQGTKLEIK 

3425M252-18Vk 332 DIQMTQSPSSLSASVGDRVITTCRASQSISYLYWFQQKPG 
KSPKRLIYATSELASGVPSRFSGSGSGIDYILTISSLQPE 
DFATYYCQQRSSYPITFGQGTKLEIK 

J425M2S2-19Vk 333 DIQMTQSPSSLSASVGDPVTITCq4SSIISYIYWFQ0KRG 
KAPKPLIYTTFELASOVPSRFSGSGSGTDYTLTISSLQPF 
DEATYYCNQRSSYPYTFGOGTKLEIK 

J425M2S2-1Vk 334 DIQMTQSPSSLSASVGDRVTITCRASQSISYLYWFQQKPG 
KAPKRLIYATSELASGVPSRFSGSGSGIDFTLIISSLQPE 
DFATYYCQQRRIYPPTFGQGTKLEIK 

J425M2S2-20Vk 335 DIQMTQSPSSLSASVGDPVIIICSASSSIRYIYWFQQKPG 
KAPKPLIYATFELASGVPSRFSGSGSGTDFILTISSLUE 
DFATYYCQQRSSYPITFGQGTKLEIK 

J425M252-22Vk 336 DIQMIQSPSSLSASVGDRVIITCRASQSISYLYWFMKPG 
KSPKRWIYATSELASGVPSPFSGSGSGTDFTLTISSLQPE 
DFATYYCQQRSNYPITFGQGIKLEIK 

3425M252-23Vk 337 DIQMIQSPSSLSASVGDRVTITCSASQSISYIYWFQQKPG 
KSPKRLIYATSELASGVPSRFSGSGSGIDYILTISSLQPF 
DFATYYCQQRSSYPYTFGQGTKLEIK 

J425M2S2-24Vk 338 DIQMIQSPSSLSASVGDRVTITCRASSSISYLYWEQUPG 
KAPKRWIYGTFELASGVPSPFSGSGSGIDYTLTISSLQPE 
DFATYYCQQRSSYPYTFGQGTKLEIK 

J425M252-27Vk 339 DIQMIQSPSSLSASVGDRVTITCRASSSISYLYWFWKPG 
KSPKRWIYATSELASGVPSRFSGSGSGIDFTLITSSLUE 
DFATYYCQQRSSYPITFGQGIKLEIK 

J425M252-28Vk 340 DIQMTOSPSSLSASVGDRVITICSASQSITYIYWFOQKpG 
KAPKRLIYATSELASGVPSPFSGSGSGIDFILTISSLUE 
DFATYYCQQRSSYPPTFGQGIKLEIK 

J425M2S2-2Vk 341 DIQMTQSPSSLSASVGDPVIITCSABQSISYLYWFQQKPG 
KAPHRLIYATSELASGVPSRFSGSGSGIDFILTISSLQPE 
DFATYYCQQRSSYPITEGQGTKLEIK 

J425M252-31Vk 342 DIQMIQSPSSLSASVGDRVTITCSASSSIRYIYWFQQKPG 
KAPKRLIYETSDIQSGVPSPFSGSGSGTDFTLTISSLQPE 
DFATYYCQQRSYYPITFGQGTKLEIK 

J425M252-32Vk 343 DIQMTQSPSSLSASVGDPVTITCSASSSISYIYWFQQKPG 
KSPKRLTYSTFELQSGVPSRFSGSGSGTDFTLTISSLQPF 
DFATYYCQQRSFYPITFGOGIKLEIK 

J425M252-33Vk 344 DIQMIQSPSSLSASVGDPVITICSASSIISYIYINFQQKPG 
KSPKRLIYATSELASGVPSRFSGSGSGTDYTLTI SSLQPE 
DFATYYCHQRSWYPITFGQGTKLFIK 

J425M252-36Vk 345 DIQMIQSPSSLSASVGDRVIITCSASSSIRYIYWFQQKPG 
KAPKRLIYATSELASGVPSPFSGSGSGIDFILTISSLOPE 
DFATYYCQQRSSYPITEGQGTKLEIK 

J425M252-37Vk 346 DIQMTQSPSSLSASVGDRVITTCSASQSIRYLYWFQQKPG 
KSPKRLIYATSELASGVPSPFSGSGSGIDFILTISSLQPE 
DFATYYCHQRTRYPFTFGQGTELEIK 

J425M252-38Vk 347 DIQMWSPSSLSASVGDRVTITCRASSSISYLYWFQQKPG 
KSPKRLIYSTSGLASGVPSRFSGSGSGIDYILTISSLQPE 
DFATYYCNQRSYYPITFGQGTKLEIK 

J425M2S2-39Vk 348 DIQMTQSPSSLSASVGDPVIITCRASSIISYIYWFQQKPG 
KAPKRWIYATSELASGVPSRFSGSGSGIDYILTISSLUE 
DFATYYCQQRSTYPLTFGQGTKLEIK 

J425M2S2-3Vk 349 DIQMINPSSLSASVGDRVTITCSASSSVSYIYWFQQKPG 
KAPKRWIYATSELASGVPSRFSGSGSGTDFTITISSLQPE 
DFATYYCQQRSSYPITFGQGTKLEIK 
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3425M2S2-40Vk 350 DIQMTQSPSSLSASVGDRVT ITCSASSIISYIYWFQQKPG 
KAPKRL I YATSELASGVPSRF SGSGSGTDYTLT I SSLQPE 
DFATYYCHQRSSYPYTFGQGTKLEIK 

J425M2S2-41Vk 351 DIQMTQSP SS L SASVGDRVT ITCSASSIMNYIYWFQQKPG 
KAPKRW IYATSELASGVP SRF SGSGSGT DFT LT I SSLQPE 
DFATYYCVQWSLYPPTFGQGTKLEIK 

3425M2S2-43Vk 352 DIQMTQSPSSLSASVGDRVT I TCSASQSIGYLYWFQQKPG 
KAPKRL IYATSELASGVPSRESGSGSGTDFILT I S SLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M252-44Vk 353 DI QMTQSP SS L SASVGDRVT ITCRASSI ISYIYWFQQKPG 
KAPKRWIYATFELASGVP SHE SGSGSGT DYTLI I SSLQPE 
DFATYYCHQRSSYPCTFGQGTKLEIK 

J425M252-45Vk 354 DIQMTQSPSSLSASVGDRVT I TCRASSSISYLYWFQQKPG 
FAPKRL IYATSELASGVP SRF SGSGSGTDFTLT I SSLQPE 
DFATYYCHQRSSYPYTFGQGTKLEIK 

J425M252-46Vk 355 DIQMTQSP SS LSASVGDRVT ITCSASSSISYLYWFQQKPG 
KSPKRWIYATSELASGVPSRFSGSGSGTDFTLT I S SLQPE 
DFATYYCHQRSSYPWTFGQGIKLE I K 

J425M2S2-47Vk 356 DIQMTQ SP S S L SASVGDRVT ITCSASSSIRYIYWEQQKPG 
KAPKRWIYATSELASGVPSRESGSGSGTDFILT I SSLQPE 
OKAPI YCQQRSSYPYTFGQGTKLEIK 

J425M252-48Vk 357 DIQMTQSPSSLSASVGDRVT I TCRASSSISYIYWFQQKPG 
KSPKRWIYATSELASGVPSRF SGSGSGTDYT LT I S SLQPE 
DFATYYCQQRSSYP IT FGQGTKLEIK 

J425M2S2-4Vk 358 DIQMTQ SP S SL SASVGDRVT ITCRASQSISYLYWFQQKPG 
KSPKRL I YATSELASGVP SRFSGSGSGTDFT LT I SSLQPE 
DFATYYCHQRSSYPYTFGQGTKLEIK 

J425M252-51Vk 359 DIQMTQSP SS L SASVGDRVT I TCSASSSISYLYWFQQKPG 
KAPKRL IYATSELASGVPSRF SGSGSGIDYILT I S SLQPE 
DFATYYCNQRSSYPYTFGQGTKLEIK 

3425M232-52Vk 360 DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWFQQKPG 
KAPKRWIYATSELASGVP SRFSGSGSGT DFTLI I SSLQPE 
DFATYYCNQRSSYPYTFGQGTKLEIK 

J425M252-53Vk 361 DI QMTQSP SSL SASVGDRVT ITCSASQIIGYIYWFQQKPG 
KAPKRW IYATSELASGVPSRF SGSGSGTDYTLT I S SLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M2S2-55Vk 362 1 DIQMTQSPSSLSASVGDRVTITCSASQSINYIDWFQQKPG 
KAPKRWIYATFELASGVPSRESGSGSGTDYTLT I SSLQPE 
DFATYYCLQRNNYPPTEGQGTKLEIK 

J425M2S2-56Vk 363 DIQMTQSPSSLSASVGDRVT I TCSASSSISYIYWFQQKPG 
KSPKRL IYSTSELQSGVP SRESGSGSGTDFILT I S SLQPE 
DFATYYCQQRTSYPITEGQGIKLEIK 

3425M252-58Vk 364 DIQMTQSPSSLSASVGDRVT ITCRASSSISYLYWFQQKPG 
KSPKRL IYATSELQSGVP SRF SGSGSGIDYILT I S SLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M2S2-59Vk 365 DIQMTQSPSSLSASVGDRVT I TCSASSSISYLYWEQQKPG 
KSPKRL IYATSELASGVPSRFSGSGSGTDFTLT I SSLQPE 
DFATYYCQQRSLYPITFGQGTKLEIK 

3425M2S2-5Vk 366 DIQMTQSPSSLSASVGDRVT I ICSASQSVRYTYWFQQKPG 
KAPKRWIYETSELASGVPSRESGSGSGTDFTLT I S SLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M2S2-60Vk 367 DIQMTQSP S S L SASVGERVT I TCRASSSISYLYWFQQKPG 
KSPKRL IYTTFDLASGVP SRF SGSGSGTDFTLT I SSLQPE 
DFATYYCQQRSSYPWTFGQGTKLEIK 

3425M252-61Vk 368 DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWFQQKPG 
KAPKIEL I YSTSELQSGVP SRF SGSGSGT DE'TLT I SSLQPE 
DFATYYCQQRSSYPITFGQGTKLE IK 

J425M2S2-62Vk 369 DIQMIQSPSSLSASVGDRVI I ICSASSSISYTYWFQQKPG 
KAPKRW IYATSELASGVP SRF SGSGSGTDYT LT I SSLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 
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J42514252-64Vk 370 DIQMTQSP S SLSASVGDRVT I TCSASSSISYLYNFQQKPG 
KSPKR1 I YATFELASGVP SRFSGSGSGTDFT LT IS S LQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M2S2-65Vk 371 DIQMTQSPSSLSASVGDRVT I TCSASQIMSYIYINFQQKPG 
KAPKRW I YATSELASGVP SRF SGSGSGTDYILT 1 SSLQPE 
DFATYYCQQRSSYPITFGQGTKLEIK 

3425M252-67Vk 372 DIQMTQSPSSLSASVGDRVT LTOSASQIINDLFWFQQKPG 
KAPKR1 IYDTFDLQSGVPSRFSGSGSGIDST LT 1 S SLUE 
DFATYYCQQRTHYPITFGQGIKTEIK 

J425M252-6Vk 373 DIQMTQSP SSLEIASVGDRVI I TCRASQSISYIYWFQQKPG 
KAPKRWIYATFELASGVP SRF SGSGSGT DYILTI SSLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M252-71Vk 374 DIOMIQSPSSLSASVGDRVT ITCSASQSISYIYVIFQQKPG 
KAPKR1 IYGTFDLASGVPSRFSGSGSGIDYILT IS SLOPE 
DFATYYCQQRSSYPITFGQGTKLEIK 

J425M2S2-72Vk 375 DI WINDS SI2 SASVGDRVT I TCSASSSISYLYWFQQKPG 
KAPKRWIYATSELASGVPSRFSGSGSGIDFILT IS SLOPE 
DFATYYCAQRSGYPYTEGQGTKLEIK 

342514252-73I/k 376 DIQMIQSPSSLSASVGDRVIIICRASQSIRYIYWFQQKPG 
KSPKRWIYATSELASGVPSRFSGSGSGTDYTLT 1 S SLOPE 
DFATYYCQQRSSYPYTFGQIETKLEIK 

J425M2S2-75Vk 377 DIQMTQSP S S 1 SASVGDRVT ITCRASQSLSYIYWFQQKPG 
KAPKRWIYATSELASGVP SRF SGSGSGIDYILT I S SLQPE 
DFATYYCHQRNFYPLITGQGTKLEIK 

3425M252-76Vk 378 	I DIQMIQSPSSLSASVGDRVIIICSASQIISYIYWFQQFPG 
KAPKRLIYGTSQLASGVPSRFSGSGSGTDFTLT I SSLQP E 
DEATYYCQQRSRYPLTFGQGTKLEIK 

3425M252-77Vk 379 DIQMTQSP SSLSASVGDRVT ITCSASQSISYIYWFQQKPG 
KAPIIRLIYATSDLQSGVPSRFSGSRSUIDFILT I SSLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M252-78Vk 380 DIQMTQSPSSLSASVGDDVT I TCRASQSISYTYWFQQKPC-
KAPKFIL IYATSELASGVP SRF SGSGSGIDFILL I SSLQPE 
DFATYYCQQRSLYPLTFGQGTKLEIK 

3425M252-82Vk 381 DIQMTQSPSSLSASVCDRVTITCRASQSLSYTYWFQQKPG 
KSPKRWIYATSELASGV2SRFSGSGSGTDYTTT I SSLQPE 
DFALYYCHQRSWYPLTFGQGTKLEIK 

34251,252-83Vk 382 DIOMIQSPSSLSASVGDFIVT ITCRASSSINYLYWFQQKPG 
ICSPIIRL IYATFELASSVPSRFSGSGSGTDYILT I SSLQPE 
DFATYYCNQRSNYPYTFGQGTKLE I K 

J425M252-84Vk 383 DIQMTQSP S S LSASVGDRVT ITCRASSIINYIYGYFQQKPG 
KAPKRWIYATSELASGVP SRF SGSGSGTDYILI I SSLQPE 
DFATYYCQQRSIYPLTFGQGTKLEIK 

3425M252-E5Vic 384 DIQMTQS2 S S1 SASVGDRVT ITCRASSSISYIYWFQQKPG 
KAPKRWIYATSELASGVP SRF SGSGSGTDFTLT I SSLQP E 
DFATYYCQQRSSYPITFGQGTKLEIK 

3425M252-86Vk 385 DIQMIOSPSSLSASVGDRVTITCSASSSISYLYWFQQKPG 
KSPPIRWI YATSLLASGVP SERF SGSGSGTDFILT I SSLQPE 
DFATYYCLQRSRYPPTFGQGTKLE I K 

3425M2S2-87Vk 386 DIQMTQSPSSLSASVGDRVTITCPASSIISYIDWYQQKPG 
KAPKRWIYATFELASGVPSRFSGSGSGTDYTLTISSLQPE 
DFATYYCLQRSIYPPTFGQGTKLE I K 

3425M2S2-89Vk 387 DIQMTQSPSSLSASVGDRVT ITCRASSSISYLYWFQQKPG 
KAPKRLIYATSELASGVPSRFSGSGSGLDFTLT I S SLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

34251,1252-8 Ilk 388 DIQMTQSPSSL SASVGDRVI I ICSASSSLSYIYWFQQKPG 
KAPKRW I YATSELASGVP SRF SGSGSGTDYT LT I SSLQPE 
DFAISYCQQRSNYPITFGQGTKLEIK 

3425M252-03Vk 389 DIQMIQSPSSLSASVGDRVIITCRASSILSYIYWFQQKPG 
KAPKRL I YATSELASGVP SRE'SGSGSGTDFTLT I S SLQPE 
DFATYYCQQRSSYPWTFISQSIKLEIK 
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J425M2S2-96Vk 390 DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWFQQKPG 
KSPKRLIYATSELASGVPSRFSGSGSGIDYILTISSLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M2S2-9Vk 391 DIQMTQSPSSLSASVGDRVTITCSASSSISYLYWFQQKPG 
KAPKRLIYATSELASGVPSRFSGSGSGTDYTLTI SSLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M253-10Vk 392 DIQMLNPSSLSASVGDEVILICSASSSISYIYWFQQKPG 
KSPKRWIYATSELASGVPSEFSGSGSGTDFTLTISSLUF 
DFATYYCQQRSNYPPTEGQGTKLEIK 

J425M2S3-11Vk 393 DIQMTQSPSSISASVGDRVTITCSASQIISYLYWFWMPG 
KAPKRLIYATSELASGVPSEFSGSGSGILYILTISSLQPE 
DFATYYCQQRSTYPLTFGQGTKLEIK 

J425M253-12Vk 394 DIQMIQSPSSLSASVGDEVTITCRASSSISYTYWFQQKPG 
KSPKRLIYATFELASEVPSRFSGSGSGIDFTLIISSLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M253-13Vk 395 DIQMTQSPSSLSASVGDRVTITCSASQSVSYIYWFQQKPG 
KAPKEWIYDTSELASGVPSEFSGSGSGTDELLTISSLQPE 
DFATYYCLQQSIYPPTFGQGTKLEIK 

J425M2S3-14Vk 396 DIQMTQSPSSLSASVGDRVIIICRASSSISYTYWFQQKPG 
KAPKALIYATFELASEVPSRFSGSGSGIDYILTISSLQPE 
DFATYYCHQRSFYPYTFGQGTKLEIK 

J425M253-15Vk 397 DIQMTQSPSSLSASVGDRVIIICSASSSISYISWFQQKPG 
KSPKEWIYATSELASGVPSRFSGSGSGTDYILTISSLQPF 
DFATYYCLQTAIYPPTEGNIKLEIK 

J425M2S3-16Vk 398 DIQMIQSPSSLSASVGDEVTITCSASSSISYIYWEQQKPG 
KAPKRLIYATSELASGVPSRFSGSGSGTDFILTISSLQPE 
DFATYYLNQRSSYPFTFGQGIKLEIK 

J425M253-17Vk 399 DIQMINPSSLSASVGDRVTITCRASQSVNYIYWFQQKPG 
KAPKRELYATSELQSGVPSEFSGSGSGILFTLTISSLQPE 
DFATYYCQQRSFYPLTFGNIKLEIK 

J425M253-1Vk 400 DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWFQQKPG 
KAPKRLIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE 
DFATYYCHQRSSYPYTFGQGTKIKIK 

J425M253-21Vk 401 DIQMTQSPSSLSASVGDPVIITCRASSSLNYIYWFQQKPG 
KAPKRWIYATSELASGVPSRFSGSRSCIDFILTISSLQPE 
DFATYYCQQRMYYPQTFGQGIKLEIK 

J425M253-23Vk 402 DIQMIQSPSSLSASVGDRVTITCSASQSISYTYWEQQKPG 
KAPKELIYGTSELASGVPSEFSGSGSGTOFTLTISSLQPE 
DFATYYCQQRNSYPLTEGNIKLEIK 

J425M253-24Vk 403 DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWFQQKPG 
KAPKRLIYATSELASGVPSRFSGSGSGTDFTLTI SSLQPE 
DFATYYCQQRSSYPPTEGQGTKLEIK 

J425M253-27Vk 404 IDIQMTQSPSSISASVGDRVTITCSASSSISYTYWFQQKPG 
KAPKRLIYATFELASEVPSRFSGSGSGIDFILIISSLQPE 
DFATYYCQQRSSYPYTFGQGTKLE 1K 

J425M253-29Vk 405 DIQMTQSPSSLSASVGDRVTITCSASQSISYIYWFQQKPG 
KSPKEWIYATSELASGVPSEFSGSGSGTDYTITISSLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M253-2Vk 406 DIQMINPSSLSASVGDRVIIICSASSIISYIYWFQQKPG 
KAPKELIYATSELASGVPSPFSGSGSGTDFILTISSLQPE 
DFATYYCQQRSTYPLTFGQGTKLEIK 

J425M253-30Vk 407 DIQMTOSPSSLSASVGDRVITTCRASQSISYLYWFQQKPG 
KAPKRLIYATSELASGVELRFSGSGSGILFTLIISSLQPE 
DFATYYCQQRSSYPYTFGQGTKLEIK 

J425M2S3-33Vk 408 DIQMTQSPSSLSASVGDRVTITCRASSSISYIYWFQQKPG 
KSPKRLIYATSELASGVPSRFSGSGSGTDYTLTISSLQPE 
DFATYYCQQATSYPYTEGQGTKLEIK 

J425M253-34Vk 409 DIQMTQSPSSLSASVGDPVTITCSASSIVSYTYWFQQKPG 
KAPKRWIYATSELASGVPSRFSGSGSGTDFILTISSLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 
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J425M2S3-37Vk 410 DIQMTQSPSSLSASVGDRVTITCSASSSISYIYWFQQKPG 
KSPKRL I YPTEDLQSGVPSRFSCSCSCTOFTLTIS SLQPE 
DFATYYCQQRSMYPITFGQGIFLEIK 

J425M2S3-38Vk 411 DIQMTQSPS SLSASVGDRVIIICSASSSISYIYWFQQKPG 
KSPKRLIYATSELASGVPSRFSGSGSGTDFTLTISSLQPE 
DFATYYCQQRSRYPITEGQGTKLEIK 

J425M253-41Vk 412 DIQMTQSPSSLSASVGDRVTITCSASSIISYIYWFQQFPG 
KSPKRL IYATSELASGVPSRFSGSGSGTDYTIT ISSLQPE 
DFATDYCQQRSSYPYTFGQCTKLEIK 

J425M253-44Vk 913 DIQMIQSPS SL SASVCDRVT I TCSASQSIGYLYWRQQKPG 
KAPKRWIYATSELASGVPSRFSGSGSGTDYIL T ISSLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425[4233-46 Vk 414 DIQMTQSPSSLSASVGDRVT ITCRASSSISYIYWFQQFKG 
KRPKRWIYATSELASCVP SRF SGSGSGT OFT= S SLUE 
DFATYYCQQRSNYPLTEGQGTKLEIK 

2425M233-47Vk 415 DI QMTQSPSSL SASVGDRVTI TCSASSSISYIYWKQQFPG 
KAPKRWIYATSELASGVPSRFSGSCSGTDFTLIISSLOPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M253-48Vk 916 DIQMIQSPSSISASVGDRVTITCSASSSISYIYWFQQFPG 
KSPKRL I YATFELASGVPSRFSGSGSCIDYILT ISSLQPE 
DFATYYCNQRSSYPYTTGQGIKLEIK 

J425M2S3-49Vk 417 DIQMTQSPSSLSASVGDRVTITCSASSSISYLYWFQQKPG 
KAPKRWIYATSELASGVPSRFSGSGSGTDYTL7I SS LQPE 1 
DFATIDICQQRSSYPYTFGQGTKLEIK 

J425M2S3-4Vk 418 DIQMIQSPSSESASVGDRVTITCSASSSIDYLYNFQQFPG 
KAPKRWI YATSQLASGVPSRFSGSGSGIDFTLII S S LQPE 
DFATMYCQQRSTYPYTFGQCTKLEIK 

J425M253-50Vk 419 DIQMTQSPSSLSASVGDRVIIICSASQSVSYIYWEQUPG 
KAPKRL IYATFELASGVPSRFSGSGSGTDFIL T IS SLUE 
DFATYYCQQRSSYPYTFGQGTKLEIK 

J425M253-52Vk 420 DIQMTQSPSSLSASVGDRVTITCSASQSISYIYKFQQKPG 
KAPKRL I YATSELASGVPSRFSGSGSGTDYT LTI SS LQPE 
DFATYYCQQRSSYPLTFGQGTKLE IK 

J925M253-53Vk 421 DIQMIQSPSSLSASVGDRVTI TCSASSSIGYIYWFQQKPG 
KSPKRWIYATSELASCVPSRFSGSGSCIDFILTISSLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M2S3-54Vk 422 DIOMTOSPSSESASVGDRVTITCRASOIISYIYWFOOKPG 
KSPKRWIYATSELASGVPSRFSGSGSGTDYTLT ISSLQPE 
DFATYYCLQRSSYPYTFGQCIKLEIK 

3425M253-55Vk 423 DIQMT0SPSSISASVGDRVTITCSASSSISYLYWFQQKPG 
KSPKRL IYETSELQSGVPSRFSGSGSGIDFILT ISSLQPE 
DFATYICQQRSSYPFTFGQGTKLE IF 

J425M2S3-57Vk 424 DIQMTQSPSSLSASVGDRVT I TCSASQSIGYIYWFQQKPG 
KSPKRWI YATSELASGVPSRFSGSGSGIDYTLTI S SLOPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M2S3-58Vk 425 DIQMTQSPSSLSASVGDRVIITCRASQSISYIYWFQQKPG 
KSPERL TYATSELASGVPSRFSCSGSGTDYTLT ISS LQPE 
DFATYYCQQRSSYPPTFGQGTKLEIK 

3425M233-59Vk 426 DIQMIQSP SS L SASVGDRVIIICRASSS ISYIYWFQQKPG 
KAPKRL IYATSDLASGVPSRFSGSGSGTDFTLT I SS LQPE 
DERTYYCQQRSNYPITFGQGIKLEIF 

J425M253-60Vk 427 DIQMTQSPSSISASVGDRVTITCSASSIISYLYWFQQKPG 
KAPKRI IYATSELASGVPSRFSGSGSGTDYILT ISSLQPE 
DFATYYCQQRSIYPLTFGQGTKLEIK 

J425M233-62Vk 428 DI QMTQSPSSISASVGDRVTITCSASQSISYIYWFQQFPC 
KAPKRL I YATFELASGVPSRFSGSGSGTE/FTLT ISSLQPE 
DFATYYCQQRSIYPLTFGQGTKLEIK 

J425M2S3-63Vk 429 DIQMIQSPSSLSASVGDRVTITCSASSSISYLYWFQQFPG 
FAPKRL IYATSELASGVPSRFSCSGSGTDFILTISSLQPE 
DFATYYCNQRSSYPYTFGQGIKLEIK 
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3425M253-65Vk 430 DIQINTQSP S SLSASVGDRVT I TCSASQSISYIYWFQQKPG 
KAPKRL I Y STFELQSGVP SPF SGSGSGTDYTLT I S SLQPE 
DFATTYCNQRSSYPYTFGQGTKLEIK 

J425M2S3-66 Vic 431 DIQMTQSPS SLSASVGDPVT ITCSASSSISYTYWFQQKPG 
KAPKRL IYA.TSELASGVPSRFSGSGSGT DFILT I S SLQP E 
DFATYYCQQRSSYPYTFGQGTKLE I K 

3425M253-6Vk 432 DIQMTQSPS SLSASVGDRVT ITCSASSSISYLYWFQQKPG 
KSPKRL IYATSEIASGVP SPFSGSGSGTDEILT I SS LQPE 
DFATYYCNQRSTYPYTFGQGTKLEIK 

3425M2S3-70Vk 433 DIQMTQSPS STSASVGDPVT ITCSASSSINYIYWFQQKPG 
KSPKRL IYATSELASGVPSRFSGSGSGTDETLIISSLQPE 
DFATYYCQQRSMYPFTFGQGIKLEIK 

3425M2S3-7 Vic 434 DIQPITQSPSSLSASVGDRVT I TCSASSSISYLYWFQQKPG 
KAPKRW I YATSELASGVP SPE-  SGSGSGIDEITL I I SSLQPE 
DFATYYCQQRSSYPLTFGQGTKLEIK 

J425M2S3-9Vk 435 DIQMTQ SP S S L SASVGDRVI I TCRASQSINYLYWFOQKPG 
KAPKRWIYATSELASGVP ERE SGSGSGT DFILT I 6 SLQPE 
DFATYYCHQRTNYPPTFGQGTKLEIK 

J427M2S2-10V1( 436 DIQMTQSP E SLGASVGDKVI I TCSASSGSIPYIYWFQQKP 
GKAPKRL I YGTSGLQSGVP SRFSGSGSGTDFIL T I S SLQP 
EDFATYYCQQRTSYPITFGQGTKLEIK 

J427M262-11V1( 437 DIQPITQSPSSLSASVGDRVT ITCRASSGIRRFINWFQQKP 
GKAPKRL IYATSELQSGVP SRF SGSGSGIDYILT I SSLQP 
EDFATYYCQQWSSYPWTFGQGTKLEIK 

3427M252-12Vk 438 DI QMIQSP S GLSASVGDRVT I ICSASQGSISYTYWFQQKP 
CKSPKRL I YETFDLQSGVP SRF SGSGSGTDFTLT I SSLQP 
EDFATYYCQQRAIYPITFGQGTKLEIK 

3427M232-14Vk 439 DIQINTQSP SSLSASVGDPVT ITCSASQDSINYTYWFQQKP 
GKAPKRL I YSTSDLQSGVP GAF SGSGSGIDFILT I SS LQP 
EDFATYYCLQLSRYPPTFGQGTKLEIK 

3427M2S2-15 VIc 440 DIQMTQSPSSLSASVGDRVT I TCSASQGSISYIYWFOQKP 
GKSPKRL IYETFELQSGVP SPE SGSGSGIDEILT I S S LQP 
EDFATYYCYQKNTYPWTFGQGTKLEIK 

3927M2S2-18Vk 441 DIQMTQSP SSLSASVGDPVT I TCSASQGSINY IYWFQQKP 
GKAPKRWIYGTSYLASGVPSRFSGSGSGTDFT LT IS SLQP 
EDFATYYCQQRSSYPITFGQGTELEIK 

3427M252-20Vk 442 DIQMTQSPGSLSAKVGDRVIITCRASSSISYIYWFQQKPG 
KAPKRWIYATSELASGVP SRF SGSGSGTOFTLI I SSI,QPE 
DFATYYCNQRSRYPPTFGQGTKLEIK 

3427M252-21Vic 443 DIQMIQSP SSLEASVGDRVIITCRASSSIKSYLNWFQQKP 
GKAPKRL I YATFELQSGVP SRF SGSGSGTDYTLT I SSLQP 
EDFATYYCQQWRNYPWTFGQGTKLEIK 

342719252-23Vk 444 DIQMTQSPSSLSASVGDPVT ITCRASSDSISYISWFQQKP 
GKAPKRW I YATSELQSGVP SPE SGSGSGTDFTLI I S SLQP 
EDFATYYCQQPGIYPGTE'GQGTKLEIK 

342751252-24Vk 445 DI QINTQSP S SLKASVGDRVII ICSASQGIFSYLFKYQQKP 
GKAPKRL IYATSELASGVP SPF SGSGSGTDTILT I S SLQI9  
=EAT YYCQQGSRYPDTFGQGTKLEIK 

J427M202-27 \ 5 446 DIQMTQSPSSLSASVGDRVTITCSASQGINNYLNWFQQKP 
GKSPKRWIYATSELQSGVP ERE SGSGSGIDTILT I S S LQP 
EDFATYYCQQWGSYPWTFGQGTKLEIK 

3427M252-29Vk 447 DIQMTQSPSSLSASVGDRVT ITCSASSDIVSYIYWFQQKP 
GKSPKRL I YATSGLASGVPSRFSGSGSGTDFTLT I 0 SLQP 
EDFATYYCQQRSSYPITFGQGTKLEIK 

3427V12S2-30Vk 448 DIQKTIQ SP SSLSASVGDRVT I TCSASSSISYIYWFQQKPG 
KAPKRL IYATSELASGVP SSE SCSGSGIDTILI I SSLQPE 
DFATYYCHQRSYYPLTFGQGTKLE I K 

3427M2S2-31Vk 499 DIQMTQSP SSL SASVGDRVT ITCRASSGSIGDLDWFQQKP 
GKAPKRL TYSTEWLASGVP SRFSGSGSGTDFT LT I SFILQP 
EDFATYYCQQRSTYPPTFGQGIKLE IK 
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3427M252-33Vk 450 DIQMIQSPS S LSASVGDRVI I ICSASSGSISYIYWFQQKP 
GKAPKRWIYATSELASGVPSRF SGSGSGIDFT L II SSLQP 
EDFATYYCQQRSSYPLTFGQGTKLEIK 

3427M2S2-34Vk 451 DIQMIQSPSSLSASVGDRVIITCSASQGIISYIDWFQQKP 
GKAPKRL I YATFELASGVPSRF SGSGSGTDFILT I SS LOP 
EDFATYYCHQLGSYPDTFGQGIKLEIK 

J427M2S2-35Vk 952 DIQMTQSP 3 SL SASVGDRVIT I TCSASSGIISSIDWFQQKP 
GKAPKRLIYATSELQSGVP SRFSGSGSGTDYTUF I S S LQP 
EDFATYYCQQWMSYPLTFGQGTKLEIK 

J427M2S2-36Vk 453 DI QMIQ SP S SL SASVGDRVI I ICSASSGSINYIYWFQQKP 
GKSPKRL I Y STSDLQSGVP SRF SGSGSGTDF ILI I SSLQP 
EDFAIYYCQQRSIYPITFGQGTKLE I K 

J427M2S2-37Vk 454 DIQMIQSPSSLSASVGDRVT ITCSASSDISSYLNWFQQKP 
GKSPKRL IYRTSELQSGVP SPE SGSGSGIDPIL II S SLQP 
EDFATYYCQQVISSYPWTFGQGTKLEIK 

3927M2S2-39Vk 455 DIQMTQSPSSLSASVGDRVIIICSASSGSISYIYWFQQKP 
GKAPKRL I YDTFELASGVP SRF SGSGSGTDFILT I SS LQP 
EDRATYYCYQKKLYPWTFGQGTKLE IK 

3427M2S2-4Vk 456 DIQMTQSPSSLSASVGDRVT I TCSASSGSISYIYWFQQKP 
GKAPKRWIYATSELASGVP SRF SGSGSGIDFILT IS SLQP 
EDFPTYYCQQRSIYPLTFGQGIKLEIK 

J427M2S2-6Vk 457 	i DI QMIQSP S SL SASVGDRVT I TCSASSDISSYLNWFQQIKP 
GKSPKRI I YRTSELQSGVP SRF SGSGSGT DFILT I S SLOP 
EDFATYYCHQLGSYPDTPGQGTKLEIK 

3427M252-7Vk 458 DIQMIQSPSSLSASVGDRVT I TCSASSDSVSYIYWFQQKP 
GKAPKRL IYATSELQSGVP SRFSGSGSGT [WILT' I SS LQP 
EDFATYYCQQRSSYPITFGQGTKLEIK 

3427M252-8Vk 459 DIQMIQSPS SL SASVGDRVI I TCSASQGSVSNIDWFQQKP 
GKAPKRL I YATFHLASGVP SRFSGSGSGTDFILT I SSLQP 
EDFATYYCLQRGSYPGTFGQGTKLEIK 

3427M2S2-9Vk 460 DICMTQSP SELSASVGDRVT I TCSASSGIISYIGWFQQKP 
GKAPKRLIYATSELASGVPSRFSGSGSGTDFTLT I SSLQP 
EDFATYYCHQPGIYPGTFGQGIKLEIK 

J4271.9253-17Vk 461 DIQMIQ SP S SL SASVGDRVIITCSASQGIISYINWYQQKP 
GKAPKRL I YSTSELASGVP SRF SGSGSGTDYTLII SSLQP 
EDFATYYCQQQGSYPDTFGQGTKLEIK 

3427M253-1Vk 462 DIQMIQSP S SL SASVGDRVI I TCSASSGSISYLYWFQQKP 
GKAPKRLIYATSELQSGVPSRPSGSGSGIDPTLI IS SLOP 
EDFATYYCQQWSSYPWTFGOGIKLEIK 

3427M253-20Vk 463 DIQMTQSPS SL SASVGDRVT I TCSASSDISSYLNWFQQKP 
GPAPKRL IYPTFELQSGVP SRF S S SGSGTDFIL T I SSLQP 
EDFATYYCLQFSIYPPTFGQGIKLEIK 

3427M2S3-25Vk 464 DIQMTQSPSSLSASVGDRVII TCSASQDSIRYIYWFQQKP 
GKAPKRL I YATSELASGVP SRF SGSGSGIDF ILI I SSLQP 
EDFATYYCYQGTIYPPTFGQGTKLEIK 

3427M253-33Vk 465 DIQMTQSPSSLSASVGDRVT I TCRASSGINGYIYWFQQKP 
GKAPKRLFYSTFELQSGVP S RE SG SGSGTDFILT IS S LQP 
EDFATYYCQQRSFYPLTFGQGTKLEIK 

3427M253-34Vk 466 DI QMTQSP S SL SASVGDRVT I TCSASSGIISSIDWPQQKF 
GKAPKRL IYDTFELASGVP SRF SGSGSGTDFT LT I SSLQP 
EDFATYYCSQMSSYPHTFGQGIKLEIK 

J427M2S3-37Vk 467 DI QMIQSP SSLSASVGDRVI I TCSASSGSISYIYWFQQKP 
GKAPKRW I YATSELASGVP SRFSGSGSGIDFILI I S SLQP 
EDFAIYIGQQRSSYPITFGQGIKLEIK 

J427M2S3-38Vk 468 DIQMIQSPSSLSASVGDRVT ITCSASSSSISYIYWPQQKP 
GICAPKRLIYATSELASGVP SRF SGSGSGIDFILI I S SLQP 
EDFAT YYCQQRSRYPYTFGQGTKLE I K 

J427M2S3-40Vk 469 DI QMIQSP S SL SASVCDRVII TCSASSSIISNLYWFQQKP 
GKAPKRW IYQTFELASGVPSRF SGSESGIDFILT I SSLQP 
EDFATYYCYQGSTYPPTFGQGTKLEIK 
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J427M2S3-46Vk 470 DIQMTQSP SS L SASVGDRVI ITCSASSGSISYIYWFQQKP 
GKSPKRL IYATSELASGVPSRF SGSGSGMFT LI I SSLQP 
EDFAIYYCQQRSIYPITFGQGTKLEIK 

J427M2S3-48Vk 471 DIQMTQSPSSLSASVGDRVIITCSASSDISSYLNWFQQKR 
GKSPKRL I YRTSELQSGVPSRF SGSGSGTDFTLI I SSLQP 
EDFAIYYCHQFSSYPQTFGQGTKLEIK 

3427M253-49Vk 472 DIQMTQSPSSLSASVGDRVT ITCSASSGSISYIYWFQQKP 
GICAPKRW IYATSELASGVP SRFSGSGSGT DETLT I SSLQP 
EDFATYYCHQRSSYPYTFGQGTKLEIK 

3427M253-50Vk 473 DIQMTQSP SS L SASVGDRVT ITCSASSSSINYIYWFQQKP 
GKAPKRWIYATSELASGVP SRFSGSGSG 'I DYILT I SSLQP 
EDFAIYYCQQRSIYPLTFGQGTKLEIK 

J427M253-51Vk 474 DIQMIQSPS SLSASVGDRVI I TCRASSGIVSYLYWFQQKP 
GKAFKRWIYATSELASGVPSRFSGSGSGTDYILT I SS LOP 
EDFAIYYCQQRSSYPITFGQGTKLEIK 

3427M2S3-56Vk 475 DIQMTQSP SS LSASVGDRVT ITCSASSDSISYIYWFQQKP 
GKAPKRL IYDTFELQSGVPSRFSGSGSGIDEILT IS 5 LQP 
EDFAI YYCQQRSRYP ITFGQGIKLE IK 

J427M253-60Vk 476 DI QMIQSP SS LSASVGDRVT I TCSASQTSLSAIYWFQQKP 
GKAPKRL IYMTSELASCVP SRF SGSCSGT DY T LT I SSLQP 
EDFATYYCYQSSRYPPTEGQGIKLEIK 

J427M253-62Vk 477 DIQMTQSPSSLSASVGERVT I TCRASSGIISYLQWFQQKP 
GKAPKRW IYATSELASGVP SRFSGSGSGT DF 'ILI IS SLOP 
EDFAIYYCLQVSSYPPTFCQGTKLEIK 

3427M253-65Vk 478 DI QMTQSP SSLSASVGDRVT ITCSASSGIISSIDWFQQKP 
GKAPKRLIYATFALQSGVPSRFSGSGSGTDFILT I SSLQP 
EDFATYYCSQMSSYPHTFGQGTKLEIK 

3427M2S 3-66Vk 479 DIQMTQSP SSLSASVGDRVI I ICRASSGSINYIYINFQQKP 
GKAPKRW IYATSELASGVP SRF SGSGSGIDTILT I S SLQP 
EDFATYYCQQRSSYPYTFGQGIKLEIK 

3427M233-67Vk 480 DIQMTQSPSSLSASVGDRVIITCRASQDSISYIYWFQQKP 
GKAPKRWIYATSELASGVPSRFSGSGSGIDFILIISSLQP 
EDFATYYCQQRSSYPITICQGTKLEIK 

J427M253-68Vk 481 DIQMTQSP S SL SASVGDRVI I TCSASSDSISYIYWFQQKP 
GKAPKRWIYATSELASGVP SRKSGSGSGIDFILT I SSLQP 
EDFATYYCQQRSFYPLTFGQGTKLE 1K 

3427M253-69Vk 482 DIQMTOSP SSESASVGDRVT I ICRASQGIISYIYWFQQKP 
GKAPKRL IYDTSELASGVP SRF SGSGSGIDET LT I SSLQP 
EDFATYYCYQKSIYPWTFGQGIKLEIK 

J427M253-6Vk 483 DIQMIOSP S SLSASVGDRVI I TCSASSEIVSYIYWFQQKP 
GKAPKRL I YATSELASGVPSRF SGSGSGTDYT LI I SSLQP 
EDFATYYCQQRSSYPPTFGQGTKLEIK 

3427M253-71Vk 484 DIQMIQSPSSLSASVGDRVT ITCSASQGSLRYIYWFQQKP 
GKAPKRWIYATSELASC-VP SKF SGSGSGT DFILT I SS LQP 
EDFATYYCQQRSSYPLTFGQGTKLEIK 

J427M2S3-73Vk 485 DI QMTOSP S SL SASVGDPVT I ICRASSGSIRDLYWFQQKP 
GKAPKELIYDTFELASGVPSRFSGSGSGTDYTLTISSEQP 
EDFATYYCYQKSTYPWTFGQGTKLEIK 

3427M253-74Vk 486 DI QMTOSPSSLSASVGDEVI I ICSASSGSINYLYWFQQKP 
GKAPKRL IYDTFYLASGVP SPE' SGSGSGT DFTLT I SSLQ2 
EDFATYYCYQKSTYPWTEGQGIKLEIK 

J427M253-75Vk 487 DIQMTQSPSSLSASVGERVIIICRASQSSIRYLYWYQQKP 
GKAPKRL IYATSELASGVPSRFSGSGSGIDYTLT I SSLQP 
EDFAIYICQQRDIYPPTFGQGTKLEIK 

3427M233-78Vk 488 DIQMIQSPS SL SASVGDRVT ITCSASQGIGSYIYWFQQKP 
GKAPKRWIYATSELASGVPSRF SGSGSGIEFT LI ISSLOP 
EDFAIYYCHQRSSYPYTEGQGIKLEIK 

J427M253-80Vk 489 DIQMTQSP SS LSASVGDPVT I TORASSGSIRDLYWFQQKP 
GKAPKRW IYQTSELASGVP SRF SGSGSGIDFT LI I SSLQP 
EDKAIYYCQQVSSYPPTFGQGTKLEIK 
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Clone SEQ ID 
NO: 

VL 

J427M2S3-81Vk 490 DIQMTQSPSSLSIISVGDRVIITCSASQASISYIYWFQQKP 
GKREHIRI I YDTFELQSGVPSRFSGSGSGIDFTLIIS S LQP 
EDFATYYCQQRSSYPITEGNIKLEIK 

J427M253-84Vk 491 DIQMTQSESSLSASVGIDTVIITCRASQVSISYIYIATQQKP 
GKREKRWIYATSELASGVHS RESGSGSGTDF TIT I SSLQP 
EDFATYYCQQRSSYPYTFGQGTKLEIK 

J427M2S3-85Vk 492 DIQMTQSPSSLSASVGDRVTITCSASSDISSYLNWFQQKP 
GKSPKRI I YRTSELQSGVPSRFSGSGSGTDETIT IS S LQP 
EDFATYYCQQRSFYPLTFGQGTKLEIK 

J427M253-87Vk 493 DI QMIQSPS SISASVGDEVTI TCRASSDIFSCIFWFQOKP 
GKAPKRLIYETFDLASGVPSRFSGSGSGTDYTIT I SSLQP 
EDFATYYCLQWSSYPPTFGQGIKLEIK 

J427M253-88Vk 494 DIQMTQSPSSISASVGDRVIITCSASSGIGSYIYWFQQKP 
GKARKRWIYATSELASGVPSRFSGSGSGIDFILIISSIQP 
EDFATYYCHQRSSYPYTTGQGTKLE ITC 

J427M2S3-8Vk 495 DIQMTQSPS S L SASVGDRVT I TCSASQGIKGYLNWFQQKP 
GKAPKRLIYATFELQSGVPSRFSGSGSGTDYTIT IS S LQP 
EDFATYYCQQWSKYPWTEIGOSTKLEIK 

J427M233-92Vk 496 DI QMTQSPSSISASVGDRVIT ICSASSGSISYIDWINKE 
GICAPKRIIYATFELASGVPSRFSGSGSGTDRTLIISSLQF 
EDFATYYCHQFSSYPQTFGQGIKLEIK 

J427M2S3-94Vk 497 DIQMTOSPSSLSASVGDRVT ITCSASQGIGSYIYWFQQKP 
SKAPKRWIYATSELASGVPSRFSGSGSGTDETITISSLQP 
EDERTIYCYQDSRYPPTFGQGTKLEIK 

J427M2S3-9Vk 498 DIQMTQSPSSLSASVGDRVIITCRASQDSIRYTYWFQQKP 
GKAPKRLIYATFELASGVPSRFSGSGSGTDYILIISSLQP 
EDFATYYCNQRSNYPYTFGQGTKLEIK 

J439M1S2 (H) 3- 
Al2Vk 

499 DIQMTQSPSSLSASVGDRVTITCSASSGSLSYIYWFQQKP 
SKAPKRWIYATSELASGVPSFFSGSGSGTDYILTISSLOP 
EDFATYYCQQRSSYPYTFGQGTKLEIK 

J439M1S2 (H) 3- 
I337Vk 

500 DIQMTQSPS SL SASVGDRVT I TCSASSGSISYIDWFQQKP 
GKSPKRLI YATFELASGVPSEFSGSGSGTDYTITISSLQP 
EDFATIYCHQIGSYPGTFGQGTKLEIK 

3439M152 (H) 3- 
B5Vk 

501 DI QMIQSPS S L SASVGDRVI ITCRASSGIISYVDWFQQKP 
GKARKALIYATFELASGVPSRFSGSGSGIDETITI SSLQP 
EDFATYYCHQIGIYPRTFG0GIKLEIK 

J439M1S2 (H) 3- 
B7Vk 

502 DIQMTQSESSLSASVGDRVIIICKASSGIIGYIDWEQQKP 
GKAPKRIIYATFDLASGVPSRFSGSGSGTDYILI IS SLOP 
EDFATYYCRQVGSYPETEGQGIKLEIK 

J439M1S2 (H) 3- 
02 OVk 

503 DIQMTQSPSSLSASVGDRVTIICRASSGINRYIDWFQQKP 
GKAPKRL I YATFDLASGVPSRFSGSGSGTDYTITISS IQP 
EDFAT YYCRQVGSYPETFGQGTKIE IK 

J439M152 (H) 3- 
C5Vk 

504 DIQMTQSPSSLSASVGDRVTITCSASQGIGSYIYWFQQKP 
GKARKRWIYATSELASGVPSRFSGSGSGTDFITITISSLQF 
EDFATYYCQQRSSYPYTFGQGTKLEIK 

3439M1S2 (H)3- 
DI OVk 

505 ❑IQMTQSPSSLSASVGDRVTIICSASQGIRSYIDWFQQKP 
GKSPKRI, IYATFDLASSVPSRFSGSGSGTDYTITIS SLOP 
EDFATYYCRQVGNYPGTFGQGTKLEIK 

J439M1S2 (H) 3- 
D4 OVk 

506 DIQMTOSESSLSASVGDRVT ITCSASSASVRYIDWE'QQKP 
GKAPKRL IYATFDLASGVDSRFSGSGSGTIDY TITI S SLOP 
EDFATYYCRQVGSYPETFGQGTKLEIK 

J439M1S2 (H)R4- 
A3Vk 

507 DIQMTQSPSSLS.ASVGDRVTITCRASSGIRSYIDWFQQKP 
GKSPKRLI YATFDLASGVPSRFSGSGSGIDTILT IS S LQP 
EDFAIYYCRQVGNYPGTFGQSTKLEIK 

J439M152 (H)R4- 
A6Vk 

508 DI QMIQSPSSLSASVGDRVT I TCSASQGSNCYLDWFOQKP 
GKAPKRLIYATSELASGVPSRFSSSGSGIDTILTISSIQP 
EDFATYYCHQLSSYPNITGQGTKLEIK 

J439M1S2 (H) R4- 
El 1Vk 

509 DIOMTQSPSSISASVGDRVTITCSASSDINSYIDWFQ0KF. 
GKARKRLIYATFELASGVPSRFSGSGSGIDYILTISSLQP 
EDFATYYCHQLGSYPRTFGQGTKLEIK 
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VL 

J439M1S2 (H) R4- 
D11Vk 

510 DI QMIQSRSS LSASVGDRVTI TCSASQGSISYIDWFQQFP 
GKAPKRLIYATFDLASGVPSRFSGSGSGTDYTLTISSLQP 
EDFATYYCRQVGSYPETFGQGTKLEIK 

J439M1S2 (H)R5- 
E2Vk 

511 DIQMIQSPSSLSASVGDRVIIICRASSGIISYIDWFQQKP 
GKAPKRLIYATFDLASGVRSRFSGSGSGIDYTLT ISSLQP 
EDFATYYCRQVGSYPETFGQGTKLEIK 

J439M1S2 (H) R5- 
E6Vk 

512 DIQMIQSPSSLEASVGDRVTITCSASSGSISYIDWFQQKP 
GKAPKRLIYATFELASGVPSRFSGSGSGTDYTIIISSLQP 
EDFATYYCRQVGSYPETFGQGTKLEIK 

J439M1S2 (H)R5- 
E9Vk 

513 DIQMIQSRSSLSASVGDRVTITCSASQGIFSYIDWFQQKP 
GKAPKRL I YATFDLASGVRSRFSGSGSGTDYTLT ISSLQP 
EDFATYYCRQVGSYPETFGQGTKLEIK 

J439M1S2 (H) R5- 
FSVk 

519 	I DIQMTQSPSSLSASVGDRVTITCSASSGSISYIDWFQQKP 
GKARKRL I YATFDLASGVHSRESSSGSGIDYILT ISS LQR 
EDFATYYCHQLGSYPGTEGQGIKLEIK 

3439M152 (H) R5- 
G1 OVk 

515 DIQMTQSPSSLSASVGDRVT I 'FORM SGI ISYIDWFQQKR 
GKAPKRL IYATFOLASGVRSRFSGSGSGTEYTLT ISSLQP 
EDFATYYCRQVGSYPETFGQGTKLEIK 

,7439M1S2 (H ) R5- 
H2Vk 

516 DI QMTQSRSS LSASVGDRVT I TCRASSGIPSYIDWFQQKP 
GKARKRLIYATFELASGVPSRFSGSGSGTDYILTISSLQR 
EDFATYYCIRQLGSYPRTFGQGTKLEIK 

J439M1S2 (H) R5- 
H4Vk 

517 DIQMTQSPSSLSASVGDRVIIICRASSGIISYIDWFQQKR 
GILAPKRL I YATFDLASGVPSRFSGSGSGTDYTLT ISSLQP 
EDFAIYYCRQVGSYPETFGHGTKLEIK 

J439M1S2-11Vk 518 DIQMTQSFSSLSASVGDRVT I TCRASSGIISYIDWFQQKP 
GKARKRLIYATFDLASGVPSRFSGSGSGTDETLTI S SLOP 
EDFATYYCRQVGSYPETFGQGTKLEIK 

J439M1S2-20Vk 519 DIQMIOSPSSLSASVGDRVTITCSASQGIISYIDWFQQKR 
GKAP KRL I YATFELASGVPS RFSG SG SCTDFILIISS LQP 
EDFATYYCRQVGSYPETFGQGTKLEIK 

J439M1S2-7Vk 520 DIQMIQSPESLSVSVGDRVTITCRASSGIISYIDWFQQKR 
GKAPKRL I YATFDLASGVPSRFSGSGSGTDYTLI ISSLQP 
EDFATYYCRQVGSYPETFGQGTKLEIK 

J439M1S3R4-22Vk 521 DIQMTQSP. G SLSASVGERVI I ICPASSGIISYIDWFQQKP 
GKARKRLIYATFDLASGVHSRFSGSGSGTDYTITISSLQP 
EDFATYYCRQVGSYPETFGQGAICLEIK 

J439M153R4-9Vk 522 DIQMIQSPSSLSASVGDRVTITCRASSGIISYIDWFQQKR 
GKAPKRLIYATFDLASGVPSRFSGSGSGIDYILIISSLQP 
EDFATYYCRQVGSYPETFGQGTKLEIK 

J439N1S3R5-10Vk 523 DIQMTQSPSSLSASVGDRVTITCSASSGSISYIDWFQQKP 
GKARKRLIYATFELASGVPSRFSGSGSGTDFTLTISSLQP 
EDFAIYYCHQLGSYPDTFGQGTKLEIK 

J439M1S3R5-15Vk 524 DIQMIQSP S STSASVGIDRVT I LCSASSGSISYIDWFQQKF 
GKAPKRLIYATFDLASGVPSRFSGSGSGIDTTLT I SSLQP 
EDFATYYCRQVGSYPETFGQGTKLEIK 

3439M1S3R5-37Vk 525 DIQMTOSPSSLSASVGDRVTITCRASSGIISYIDWFQQKR 
GKARKRL I YATFDLAS GVPS RE SGSGSGT DYT LI IS S L QP 
EDFATYYCRQVGSYPDTFGQGIKLEIK 

J439M1S3R5-5Vk 526 DI QMTQSP S SLSTSVGDRVTLICRASSGIISYIDWFQQKR 
GKARKRLITATFDLASGVPSRFSGSGSGTDYTLTISSLQP 
EDFATYYCRQVGSYPETFGQGTKLEIK 
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Table 10. Amino acid residues observed in affinity matured anti-IL-17 antibody hl0F7 

h10 f7 Heavy chain variable region (SEQ ID NO: 811) 
h10f7VH. 1234567890123456789012345678901234567890123456789012a345678901 

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

234567890123456789012abc345678901234567890abcd1234567890123 
KFDGRATLIADKSTSTAYMELSSLASEDTAVYYCIRYYRYESFYGMDYWGWITVIVSS 

V I 	 DKWDGLE 	I 
I 	 SMFW YN 	C 

W 	Y SD 	E 
F 	V 	L 	L 
DHSS 
NMQF 

F 	A 	H 

	

R 	A 
F 
M 
K 
H 

h10 f7 Light chain variable region (SEQ ID NO: 812) 
H10f7V 
k.la 

123456789012345678901234567890123456789012 456789012345678901 
DIQLTQSPSSLSASVGDRVTITCSASS-SISYIYWFQQKPGKSPKRWIYATFELASGVPSR 

M 	 R 	QGIRRCLD Y 	A 	L 	R SD Q 
K 	SVSNSVN 	 E 	A 

DLVGD F 	 D 	Y 
Q NTN S 	 S 	G 
A FPP Q 	 G 	Q 
I GLI G 	 T 	W 
V LDF 	 Q 	L 
T PCA 	 P 	H 
E K 	 M 

234567890123456789012345678901234567890123456a 
FSGSGSGIDYILTISSLUEDFATYYCHQRSSYPWTFGQGIKLEIK 

	

R VON 	E 

	

Q WTI 	L 

	

L LMR 	G 

	

N MNF 	F 

	

Y KRI 	Y 

	

S FKY 	P 

	

V PAL 	I 

	

A GDM 	D 

	

S W 	R 

	

Q K 	H 
I 	H 	Q 

	

I G 	N 
D 	C 
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The following were converted into IgG for further characterization. 

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

Protein region 
SEQ ID NO 

Sequence 

123456789012345678901234567890 

hl0f7VH.1 
a.g1m 
VH 

527 

EVQLVQSGAEVEKEGSSVMVSCKASGYIFI 
DYEIHWVRQAPGQGLEMIGVNDPESGGTFY 
NQKFDGRAILIADKSISTAYMELSSLRSED 
TAVYYCTRYYRYESFYGMDYWGQGTIVIVS 
S 

t10f7VH.1 
a.gim 

VH 
CDR-H1 

Residues 	31- 
35 of SEQ ID 

NO.:527 
DYEIH 

h10f7VH.1 
a.g1m 

VH 
CDR-H2 

Residues 50- 
66 of 	SEQ ID 

NO.:527 
VNDPESGGTFYNQKFDG 

h10f7VH.1 
a.glm 

VH 
CDR-H3 

Residues 99- 
110 of SEQ ID 

NO.:527 
YYRYESFYGMDY 

J439M1S3R 
5410 

VH 

528 

EVOLVQSGAEVEERGSSVEVSCKASCYTED 
DYEIHMVRQAPGQGLEMIGVNDPESGGTFY 
NQKFDGRAILTADESTSIAYNELSSLISSED 
TAVYYCTRYDKWDSFYGMDYWGQGIIVIVS 
S 

J439M1S3R 
5#10 

VH 

CDR-H1 
Residues 31- 
35 of 	SEQ ID 

NO.:528 
DYEIH 

J439M1S3R 
5#10 

VH 

CDR-H2 
Residues 50- 
66 of SEQ ID 

NO.:528 

VNDPESGGTFYNQKFDG 

J439M1S3R 
5#10 

VH 

CDR-H3 
Residues 99- 
110 	of 	SEG ID 

NO.:528 
YDKWDSFYGMDY 

J439M1S3 
R5#11 
VH 

529 

EVOLVQSGAEVNERGSSVEVSCKASGYIFI 
DYEIHWVRQAPGQGLEWMGVNDPESGGTFY 
NQKFDGRVILIADESTSTAYMELSSURSED 
IAVYYCIRYSKWDSFDGMDYWCOGTIVIVS 
S 

J439M1S3 
R5#11 

VH 

' 
CDR-H1 

Residues 31- 
35 of SEQ ID 

NO.:529 
DYEIH 

3439M153 
R5#11 

VH 
CDR-H2 

Residues 50- 
66 of SEQ ID 

NO.:529 
VNDPESGGTFYNQKFDG 

J439M1S3 
R5411 

VH 
CDR-H3 

Residues 99- 
110 of 	SEQ 	ID 

NO.:529 

YSKWDSFDGMDY 

J439M1S2  
(H)3 	#A6 
VH 

530 

EVQLVQSGAEVKHRGSSVEVSOKAGGYTEI 
DYEIHWVROARGOGLEMIGVNDPDSGGTLY 
NQKFDGRVILIADESISTAYMELSSLRSED 
IAVYYCIRYDKWYSFEGMDINCOGIIVIVS 
S 
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SEQ ID NO 
Protein region Sequence 

123456789012345678901234567890 
4398132( Residues 31- 
4)3 	#A6 CDR-H1 35 of SEQ ID DYEIH 

VH NO.:530 
4398152( Residues 50- 
H)3 	#A6 CDR-H2 66 of SEQ ID VNDPDSGGTLYNQKFDG 

VH NO.:530 
4398132( Residues 99- 
8)3 	#A6 CDR-H3 110 of 	SEQ ID YDKWYSFEGMDI 

VH NO.:530 
EVQLVQSGAEVKKPGSSVKVSCKASGYIFI 

J4398152( DYEIHWVROAPGQGLEWIGVNDPESGGTFY 
813 	#A11 531 NQKFDGRVILSADESTSTAYMELSSLRSED 
VH IAVYYCTRYOKYWSFEGMDYNGQGTIVIVS 

S 
J4398152( Residues 	31- 
H)3 	#A11 CDR-H1 35 of SEQ ID DYEIH 

VH NO.:531 
J4398132( Residues 50- 
H)3 	#A11 CDR-H2 66 of SEQ ID VNDPESGGTFYNQKFDG 

VH NO.:531 
J4398152( Residues 99- 
8)3 	#A11 CDR-H3 110 of SEQ ID YDKYWSFEGMDY 

VH NO.:531 
EVQLVQ.SGAEVKKPGSSVKVSCKASGYTES 

34398132 
DYEIHWVROAPCOGLEWMGVNDPESGGTFY 

(H)3 	#A16 532 
NQKFGRVILTADESTSTAYMELSSLRSED ID 

VH TAVYYCTRYDKWYSFEGMDIWGQGTIVIVS 
S 

343981S2 Residues 31- 
(4)3 	#A16 CDR-H1 35 of SEQ ED DYEIH 

VH NO.:532 
34398152 Residues 50- 
(4)3 	#A16 ;CDR-H2 66 of SEQ ID 

VNDPESGGTFYNQKFDG 
 

VII NO.:532 
J4398152 Residues 99- 
(8)3 	#A16 CDR-H3 110 of SEQ ID DKWYSFEGMDI 

VH NO.:532 
EVQ2VQSGAEVKKPGSSVKVSCKASGYTES 

J4398132 DYEIHWVROAPGQGLEWMGVNDPESGGTFY 
(8)3 	#813 533 NQKFDGRVILTADESISTAYMELSSIRSED 
VH TAVYYCTRYDKYWSFEGMDYWGQGTIVIVS 

S 
34398152 Residues 31- DYEIH 
(H)3 	#813 CDR-H1 35 of SEQ ID 

VH NO.:533 
34398152 Residues 50- VNDPESGGTFYNQKFDG 
(H)3 	#813 CDR-H2 66 	of 	SEQ 	ID 

VH NO.:533 
J439M1S2 Residues 99- DKYWSFEGMDY 
(H)3 	#813 CDR-H3 110 of 	SEQ ID 

VH NO.:533 
EVQLVQSGAEVKKPGSSVEVSCKASGYTET 
DYEIHWVROAPGQGLEWMGVNDPESGGTFY 

J439M1S2  
( H)3 	41320 534  NQKFDGRVTLTADESTSTAYMELSSLRSED 

VH 
TAVYYCTRYDKWYSFEGMDIWGOGTIVIVS 
S 
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Protein region 
SEQ ID NO 

Sequence 

123456789012345678901234567890 
J439M1S2 
(H)3 	#320 

VH 
CDR-H1 

Residues 31- 
35 of SEQ ID 

NO.:534 
DYEIH 

J439M1S2 
(H)3 	#320 

VH 
CDR-H2 

Residues 50- 
66 of SEQ ID 

NO.:534 
VNDPESGGTFYNQKFDG 

J439M1S2 
(H)3 	#320 

VH 
CDR-H3 

Residues 99- 
110 of SEQ ID 

NO.:534 

DKWYSFEGMDI 
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Table 12. Individual clones Anti- IL-17 VL sequences 

Protein 
region 

SEQ ID NO 
Sequence 

123456789012345678901234567890 

J439M1S3R 
5*10 

VL 

535 

DIQMIQSPSSLSASVGDRVIITCSASSGSI 
SYIDWEQQRPGKAPKRLIYATFELASGVPS 
RFSGSGSGIDFILTISSLOPEDFATYYCHQ 
LGSYPDTFGQGTKLEIK 

J439M153R 
5#10 
VL 

CDR-L1 
Residues 24- 
34 of SEQ ID 

NO.:535 
SASSGSISYID 

J439M1S3R 
5#10 
VL 

CDR-L2 
Residues 	50- 
56 of SEQ ID 

NO.:535 
ATFELAS 

J439M1S3R 
5*10 
VI 

CDR-L3 
Residues 89 
-97 of 	SEQ 
ID 	NO.:535 

HQLGSYPDT 

J439M1S3R  
5#11 
VI 

536 

DIQMIQSPSSLSASVGDRVTITCRASSGII 
SYIDWFQQKPGKAPKRLIYATEDLASGVPS 
RFSGSGSGIDYILTISSLQPEDFATIYORQ 
VGSYPETEGQGTELEIK 

J439M1S3R 
5#L1 

VI 
CDR-L1 

Residues 24- 
34 of SEQ ID 

NO.:536 
RASSGIISYID 

J439M1S3R 
5#11 

VI 
CDR-L2 

Residues 50- 
56 of SEQ ID 

NC.:536 
ATFDLAS 

J439M1S3R 
5#11 

VL 
CDR-L3 

Residues 89 
-97 of SEQ 
ID NO.:536 

RQVGSYPET 

J427 	M2S3 
#12 
VI, 

537 

DIQMIQSRSSLSASVGDRVIIICSASSGII 
SSIDWFQQKPGKAPKRL IYATFALQSGVPS 
RFSGSGSGIDETLTISSLQPEDFATYYCSQ 
MSSYPHTEGQGIKLEIK 

J427 	M2S3 
#12 

VI 
CDR-L1 

Residues 24- 
34 of SEQ ID 

NO.:537 
SASSGIISSID 

J427 	M253 
#12 

VI 
CDR-L2 

Residues 	50- 
56 of SEQ ID 

NO.:537 
ATFALQS 

J427 	M2S3 
#12 

VL 
CDR-L3 

Residues 	89 
-97 of 	SEQ 
ID 	NO.:537 

SQMSSYPHT 

J427 	M2S3 
#27 
VL 

538 

DIQMIQSRSSLSASVGDRVIIICSASSDIS 
SYLNWFQQKPGKSPKRLIYRTSELQSGVPS 
RFSGSGSCIDETLIISSLQPEDFATYYCQQ 
WSSYPWTEGQGIKLEIK 

J427 	M2S3 
#27 

VL 
CDR-L1 

Residues 24- 
34 of SEQ ID 

NO.:538 
SASSDISSYLN 

J427 	M2S3 
#27 

VI 
CDR-L2 

Residues 50- 
56 of SEQ ID 

NO.:538 
RTSELQS 

J427 	M2S3 
#27 

VI 
CDR-L3 

Residues 89 
-97 of SEQ 
ID NO.:538 

QQWSSYPWT 

J439M1S2( 
H)3#A6 
VL 

539 

DIQMTQSPSSLSASVGDRVIITCSASQGIR 
SYIDWEQQKPGKSPKRLIYATEDLASGVPS 
RFSGSGSGIDYILIISSLQPEDFATYYCRQ 
VGNYPGTEGQGTKLEIK 
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Protein 
region 

SEQ ID NO 
Sequence 

123456789012345678901234567890 
J439M1S2( 
H)3#A6 

VL 
CDR-L1 

Residues 24- 
34 of SEQ ID 

NO.:539 
SASQGIRSYID 

J439M1S2( 
H)3#A6 

VL 
CDR-L2 

Residues 50- 
56 of SEQ ID 

NO.:539 
ATFDLAS 

J439M1S2( 
H)3*A6 

VI 
CDR-L3 

Residues 89 
-97 of SEQ 
ID 	NO.:539 

RQVGNYPGT 
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Table 13. hl0F7 affinity matured scFv clones converted to full length IgG 

ScFsr 
clone name 

HC plasmid LC plasmid 

Full length 
IgG 

(protein) 
name 

J427 M2S3 	#12 pHybE-h10F7VH.1a.gim 
1
[
5
1

1-
2
1
n
E;

n
C
2
k V3 J427 h10E7-M12 

J427 M2S3 	#27 pHybE-h10E7VH.1a.glm 
r
vI

I-
2
T3E-4k V3 J427 h10F7-M27 

J439M1S3R5#10 
pHybE-hCgl, z,non- 
a,mut(234,235) 	V2 
J439M1S3R5#10 

pHybE-hCk V3 
J439M1S3R5#10 

h10F7-M10 

J439M1S3R5#11 
pHybERnCg1,z,non- 
apmut(234,235) 	V2 
3439M1S3R5#11 

pHybE-hCk V3 
439M1S3R5#11 

 
J 

hl0F7-M11 

J439M1S2(H)3 
#A6 

pHybE-hCg1,z,non- 
a,mut(234,235) 	V2 
J439M1S2(H)3 	#A6 

pHybE-hCk V3 
J439M1S2(H)3tA6 

h10E7-A6 

J439M1S2(H)3 
#A11 

pHybE-hCgl,z,non- 
a,mut(234,235) 	V2 
J439M1S2(3)3 	#A11 

pHybE-hCk V3 
J439M1S3R5#11 

hl0F7-A11 

3439M132(H)3 
#A16 

pHybE-hOgi,z,non- 
a,mut(234,235) 	V2 
3439M102(H)3 	#A16 

pHybE-hCk V3 
J439M1S2(H)3#A6 

n10E7-A16 

J439M1S2(H)3 
#313 

pHybE-hCgl,z,non- 
a,mut(234,235) 	V2 
J439M102(H)3 	#313 

pHybE-hCk V3 
J439M1S3R5#11 

h10F7-1313 

J439M1S2(H)3 
#1320 

pHybE-15Cg1,z,non- 
a,mut(234,235) 	V2 
J439M152(H)3 	#320 

pHybE-hCk V3 
J439M1S3R5#11 

h10E7-520 

Functional characterization of TNFAL-17 DVD-Ig proteins 

to human 

coated with 50 pl 

washed 3 times 

appropriate 

3 times with 

wells and 

pl. of 

wells and 

pl of TMB was 

reaction was 

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

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

IL-17 by enzyme-linked immunosorbent assay (ELISA). An ELISA plate was 

per well of goat anti mouse IgG-Fc at 2µg/ml, overnight at 4°C. The plate was 

with PBS/Tween. 50p1 Mab diluted to 1pg/tril in PBS/ 0.1%BSA was added to 

wells and incubated for lhour at room temperature (RT). The plate was washed 

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

incubated for lhour at RT. The plate was washed 3 times with PBS/Tween. 50 

streptavidin-HRP diluted 1:10,000 in PBS/0.1% BSA was added to appropriate 

incubated for lhour at RT. The plate was washed 3 times with PBS/Tween. 50 

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

stopped with 50 pl /well 2N LTS04  and the absorbance read at 450 rim. 
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Table 14. Determination of binding affinity of IL-17 antibodies to human IL-17 by ELISA 

determined by 

(GE 

3 mM EDTA, and 

obtained from 

text. 

antibody 

4.5) was directly 

coupling kit 

moieties on the 

dextran surface in 

dextran with Goat 

equations derived 

and 

float for Rmax) with 

diluted in HEPES-

Antibodies to 

flow rate of 50 

phase was 

and dissociation 

flow rate 

at six 

on the species of 

constant KD 

v.1.0. 

Protein name EC50 
!L17-h10F7M10 hIgGl/K mut 0.03 nM 
IL17-h10F7M11 hIgGl/K mut 0.04 nM 
1L17-h10F7M-A6 hIgGl/K mut 0.08 nM 
IL17-h10F7M-A1 1 hlgGl/K mut 0.04 nM 
IL17-h10F7M-A16 hIgGl/K mut 0.07 nM 
IL17-h10F7M-B13 hIgGl/K mut 0.06 nM 
IL17-h1 OF7M-B20 hIgGl/K mut 0.07 nM 

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

The binding of antibodies to purified recombinant IL-17 proteins was 

surface plasmon resonance-based measurements with a Biacore® T200 instrument 

Healthcare) using running HBS-EP (10 mM IIEPES [pH 7.4), 150 mM NaCI, 

0.005% surfactant P20) containing 0.1 mg/ml BSA at 25°C. All chemicals were 

Biacore® AB (GE Healthcare) or otherwise from a source as described in the 

Approximately 5000 RU of goat anti-human IgG (Fcg) fragment specific polyclonal 

(Pierce Biotechnology Inc, Rockford. IL) diluted in 10 mM sodium acetate (pli 

immobilized across a CM5 research grade biosensor chip using a standard amine 

according to manufacturer's instructions and procedures at 25 pg/ml. Unreacted 

biosensor surface were blocked with ethanolamine. Modified carboxymethyl 

flowcell 2, 3 and 4 were used as a reaction surface. Modified carboxymethyl 

IgG in flow cell I was used as the reference surface. For kinetic analysis, rate 

from the 1: 1 Langmuir binding model were fitted simultaneously to association 

dissociation phases of all six injections (using global fit analysis with local 

the use of Biacore 1'200 Evaluation software v.1.0. Purified antibodies were 

buffered saline for capture across goat anti-human IgG specific reaction surfaces. 

be  captured as ligand (1-5 pg/m1) were injected over reaction matrices at a 

pl/minute. Association phase was monitored for 5 minute, while dissociation 

monitored for 10 - 60 min to accommodate for slower off-rates. The association 

rate constants, Ica (unit M-I s-l) and kd (unit s-l) were determined under a continuous 

of 50 p1/minute. Rate constants were derived by making kinetic binding measurements 

different antigen concentrations ranging from 0.78 nM to 100 nM, depending 

IL-17 tested. The association ka, dissociation rate kd and equilibrium dissociation 

were calculated with the use of the same Biacore T200 Evaluation software 
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Table 15 

Human IL-17AA Cyno IL-17AA 

Antibody Moniker /id  kd KD ka  kd KD 

IL17-h10F7M10 PR- 4.45E+0 6.80E- 1.53E- 4.14E+0 4.40E- 1.06E- 
hIgGl/K mut 1262986 6 06 12 6 06 12 

IL17-h10F7M11 PR- 4.53E+0 7.24E- 1.59E- 4.50E+0 3.88E- 8.60E- 
hIgGl/K mut 1263009 6 06 12 6 06 13 

IL17-h10F7M-A6 PR- 2.99E+0 4.48E- 1.50E- 
hIgGl/K mut 1267640 6 06 12 
IL17-h10F7M-A11 PR- 3.64E+0 7.68E- 2.10E- 
hIgGl/K mut 1267637 6 06 12 
IL17-h10E7M-A16 PR- 2.99E+0 4.52E- 1.51E- 
hIgGl/K mut 1267643 6 06 12 
IL17-h10E7M-B 3 PR- 2.68E+0 6.88E- 2.56E- 
hIgGl/K mut 1267636 6 06 12 
IL17-h10F7M-B20 PR- 2.92E+0 6.27E- 2.14E- 
hIgGl/K mut 1267635 6 06 12 

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

5 fibroblasts HS27 

The human HS27 cell line (ATCC Accession # CRL-1634) secretes IL-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 

10 	#11965) with 10% fetal bovine serum (Gibco#26140), 4 inM L- glutamine, 1 mlvi sodium 

pyruvate, penicillin G (100 U/500 ml.) and streptomycin (100 ge/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 Cap` and Mgt' stored frozen, freshly thawed for use and 

15 	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 huIL-17 or cynolL-17A or 4 nM (4X) huIL-17A/F and incubated at 37°C for 1 hour. 

HS27 cells (typically about 20,000 cells in 50 µI assay medium) were added to each well of a 

96-well flat-bottom tissue culture plate (Costar #3599), followed by addition of 50 µI of the pre- 

20 	incubated antibody plus IL-17 mix. The final concentration of human and cynolL-17A was 60 

pM. The final concentration of human IL-17A/F was 1 nM. Cells were incubated for about 24 

hrs at 37°C. The media supernatants were then collected. The level of IL-17 neutralization was 

measured by determination of IL-6 amounts in supernatant using a commercial Meso Scale 

Discovery kit (cat# L411AKB-1) according to manufacturer's instruction. IC50 values were 

25 	obtained using logarithm of antibody versus IL-6 amount variable slope fit. 
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Assay for 11,17 and TNF-a induced IL-6 secretion from marine embryonic fibroblast cell 

line (NIH3T3) 

Accession # CR1,-1658) 

TNFa (R&D Systems, 

anti-IL-17 antibodies. 

medium: DMEM 

1% Non Essential 

0 (100 U/500 ml), 

they were about 80-90% 

was reconstituted 

frozen at 100 

at 260 lig/mL. 

a concentration of 

diluted to 200 ttganl 

a separate plate (4X 

IL-17A or 100 nglmL 

cells in 50 µ1 assay 

plate (Costar #3599), 

Mu TNF-a at 5.5 

of IL-17A was 

for mu TNFa was 

supernatants were 

of IL-6 amounts 

K112AKA-4) according 

logarithm of antibody 

secretes IL

Cat#410-MT). 

(Invitrogen Cat#11965-092) 

Amino Acids, 

and streptomycin 

confluent the 

in sterile PBS, 

µg/mL. Rabbit IL17A 

Murine TNF-a, was 

10 µg/t, aliquoted, 

-6 in response 

The IL-17 

2 mM 

(100 µg/500 

day of the 

without 

reconstituted 

medium. 

mixed with 

and 

added to 

of 50 

added in 

and rat 

were 

The level 

using 

amount variable 

(Abbott, 

and stored 

L- 

Ca2+ 

each 

pl 

11µ.1 

and 

of 

a 

to murine, 

induced 

with 10% 

glutamine, 

ml). Cells 

assay. 

and Mg2+, 

A-1239293.0) 

in 0.1% 

frozen. 

Serial 

equal volume 

incubated 

well of 

of the 

of media 

25 ng/mL 

incubated 

IL-17 

commercial 

instruction. 

slope fit. 

Table 

The murine NIH3T3 cell line (ATCC 

rat, or rabbit 1L-17A and murine 

IL-6 secretion is inhibited by neutralizing 

NIH3T3 cells were maintained in assay 

fetal bovine serum (Gibco#26140-079), 

1 mM sodium pyruvate, penicillin 

were grown in T150 flasks until 

Rat IL17A (Prospec bio, Cat# CYT-542) 

with 0.1% BSA, aliquoted and stored 

was aliquoted and stored frozen 

BSA/PBS without Ca2+  and Mg2  at 

Freshly thawed IL-17 antibodies were 

dilutions of antibodies were made in 

of 40 ng/ml (4X) murine or rat 

at 37°C for 1 hr. 

NIH3T3 cells (typically about 400,000 

a 96-well flat-bottom tissue culture 

pre-incubated antibody plus IL-17 mix. 

to each well. The final concentration 

for rabbit. The final concentration 

for about 24 hrs at 37°C. The media 

neutralization was measured by determination 

Meso Scale Discovery kit (cat# 

IC50 values were obtained using 

16 

(4X) in assay 

concentrations), 

rabbit IL-17A, 

medium) were 

followed by addition 

ng/mL (10x) was 

10 ng/ml for marine 

0.55ng/mL. Cells 

then collected. 

in supernatant 

to manufacturer's 

versus IL-6 

Antibody 
Human 
60pM 

Cyno 
60pM 

Mous 
e 3nM 

Rat 
.3nM 

Rabbi 
t 
.75nM 

IL17-h10F7M11 hIgGl/K mut 40 16 8 83 73 

IL17-h10F7M10 hIgGl/K mut 30 12 8 99 81 

IL17-h10F7M-A6 hIgGl/K mut 80 29 130 75 121 

IL17-h10F7M-All hlgGl/K mut 40 18 31 128 123 

IL17-h10F7M-A16 hIgGl/K mut 70 11 23 102 117 

L17-h10F7M-B13 hIgGl/K mut 60 9 60 73 113 

1L17-hl OF7M-B20 hIgGl/K mut 70 27 39 93 124 
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Example 3: Generation of novel of fully novel anti-TNIIIL-17 DVD-la molecules 

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

Anti-TNF antibody variable domains were combined with multiple IL-17 antibody 

variable domains by overlapping PCR amplification with intervening linker DNA sequences. 

The amplified PCR products are subcloned into expression vectors suitable for transient 

expression in HEK293 cells and the open reading frame regions are confirmed by sequencing 

before DVD-Ig expression. 

Expression and production of TNF/IL17 DVD-Ia binding proteins 

After DNA confirmation by sequencing, all DVD-Ig DNA constructs were expanded in 

E. coil and DNA is purified using Qiagen Hispeed Maxi Prep (CAT#12662, QIAGEN). DVD-

Ig DNA was transfected into log phase 293E cells(0.5 x106/m1 , viability >95%) by mixing PEI 

and DNA @ 2:1 ratio with 0.2 µg/ml heavy chain DNA and 0.3 mg/m1 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 IgGI titer measurement. Cell supernatant was harvested at 

day seven and filtered through 0.2 AM PES filter. Supernatant was purified by using Protein A 

Sepharose Affinity Chromatography according to manufacturer's instruction. Purified DVD-lgs 

were eluted off the colunm by 0.1 M glycine (pH 2.99) and dialyzed into 15 mM histidine buffer 

(pH 6.0) immediately. The binding proteins were quantitated by A280 and analyzed by mass 

spectrometry and SEC. 

Seauences of TNF/IL-17 DVD-12 constructs 

Amino acid sequence of heavy chain and light chain of DVD-Ig proteins capable of 

binding human TNF and hIL-17 were determined. The amino acid sequences of variable heavy 

chains, variable light chains, and constant regions of TNF/IL-17 DVD-Ig binding proteins are 

shown in the table below (Table 17). Both wildtype human IgGI and mutant IgG I with Ieu to 

ala mutations at lower hinge region positions 234, 235 (EU numbering system) have been tested 

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

proteins. 

Protein region Sequence Identifier 12 3 4  56789 0123456 7890 

DVD HEAVY 

VARIABLE 
hMAK195-21-GS10- 

MI1 DVD 

SEQ ID NO.:540 
EVQLVE SGOGLVQPGGS LRL SC 
AASGFIFSNYGVTWVRQAPGKG 

EWVSMIWADGSTHYAS SVKGR 
FT I SRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
TLVTVSSGGGGSGGGGSEVQLV 
QSGAEVKKPGS SVKVSCKASGY 
TFIDYE IHWVRQAPGQGLEWMG 
VNDPESGGIFYNQKFDGRVILT 
ADES T S TAY MELS S LRS E DT AV 
YYCTRYSKWDSFDGMDYWGQGT 
TVTVSS 

hMAKI95-21Vh SEQ ID NO.:541 EVQLVESGGGLVQPGGSLRL SC 
AA S GE' IT SN IGVT'ATVRQAPG KG 
LEWVSMIWADGSTHYASSVKGR 
FT I SRDN SKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
ILVTVSS 

LINKER SEQ ID NO.:542 GGGGSGGGGS 

H 10F7-MI1Vh SEQ ID NO.:543 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTFTDYETHWVRQAPGQG 
LEWMGVNDPESGGTFYNQKFDG 
RVTL TADES T S TAYMEL S SL RS 
EDTAVIICTRISKWDSFDGMDY 
WGQGITTIVSS 

CH CG1234,235 

MUT Z NONA 

SEQ ID NO.:544 ASTKGP SVFP LAP SSKS T SGGT 
AALGCLVKDYFPEPTIVSWNSG 
AL ISGVHTFPAVLQS S GLYSL S 
SVVTVPS S SLGTQTY ICNVNHK 
PSNTKVDKKVEPKSCDKTHTCP 
PC PAP EAAGGP SVELFPPKP KS 
TLMISRTPEVICVVVDVSHEDP 
EVKFNWIVDGVEVEINAKTKPRE 
EQYNSTYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALPAPIEKT IS 
KAKGQPREPQVYTLPP SREEMT 
KNQVSLTCLVKGFYPSDIAVEW 
E SNGQP ENNYKT IP PVLDSDO S 
FFLYSKLTVDKSRWQQGNVESC 
SVMHEALHNHYTQKSLELSPCK 

DVD LIGHT VARIABLE 

hIVIAK195-2I-GS10- 
MII DVD 

SEQ ID NO.:545 
DIQMTQSP S SLSASVGDRVT I I 
GRP,SQLVSSAVAWYQQKPGKAP 
KLL IYWASARHTGVPSRFSGSG 
SGIDEILT I SSLQPEDFATYYC 
QQHYKIPFTFGQGIKLEIKRGG 
SGGGG SG DI QMTQ SP S SL SASV 
GDRVT ITCRASSGI I SI I DWFQ 
QKPGKAPKRLIYATFDLASGVP 
SRF SGSGSGTDYT LI IS SLQPE 
DFATYYCRQVGSYPETFGQGTK 
LEIKR 

hMAK195-2IVL SEQ ID NO.:546 DIQMTQSPSSLSASVGDRVIIT 
CRASQLVSSAVAWYQQKPGKAP 
KLL IYWASARHTGVPSRFSGSG 
SGTDFILT I S SLQPEDFATYYC 
QQHYKTPFIFGQGTKLE IKR 

LINKER SEQ IL) NO.:547 GGSGGGGSG 

1410E7-M1IVL SEQ ID NO.:548 DIQMTQSPSSLSASVGDRVT IT 
CRASSGI I SYI DWFQQKPGKAP 

144 



WO 2013/063110 
	

PCT/U52012/061686 

Protein region Sequence Identiler 12345678901239567890 

KRL IYATF DLASGVP SRFSGSG 
SGIDYT LT I SSLQPEDFATYYC 
RQVGSYPETFGQGTKLE I KR 

CL SEQ ID NO.:549 TVAAPSVF IFPPSDEQLKSGTA 
SVVOLLNNEYPREAKVQWKVDN 
ALQ S ON S QE SVTEQDS KDS TYS 
LSS TLTL S KADYEKHKVYACEV 
THQGLSSPVTKSENRGEC 

DVD HEAVY 
VARIABLE 
liMAK195-24-GS10- 

M11 DVD 

SEQ ID NO.:550 

EVQLVESGGGLVQPGGSLRLSC 
AASGETFSNYOVEWRQAPGKG 
LEWVSGIWADGSTFIYADTVKSR 
FT I SRDNSKNT LYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
ILVTVSSGOGGSGGGGSEVQLV 
QSGAEVKKPG SS VKVSCKASGY 
TETDYEIRWVRQAPGQGLEWMG 
VNDPESGOTFYNQKFLORVILI 
ADES TS TAY ME L S S LRS EDTAV 
YYCTRYSKWDSEDGMDYWGQGT 
IVIVSS 

hMAK195-24Vh SEQ IDNO.:551 EVQLVESGGGLVQPGGSLRLSC 
AASGFTF SNYGVEWVRQAPGKG 
LEIATVSGIWADGSTHYADTVKSR 
FT I SRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
TLVTVSS 

LINKER SEQ ID NO.:552 GGGGSGGGGS 

HIOF7-M 1 1Vh SEQ ID NO.:553 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTFTDYEI HWVRQAPGQG 
LEWMGVNDPESGGTFYNQKEDG 
RVT L TALE ST S TAYMEL SS LRS 
EETAVYYCIRYSKWDSFDGMDY 
WGQGTIVTVES 

CH CG1 234, 235 

MUT Z NONA 

SEQ ID NO.:554 ASTKGPSVEPLAPSSKSTSGGT 
AALGOLVKDYFPEPVIVSWNSG 
ALT SGVHTF PAVLQS S GLY SL S 
SVVTVPSSSLGTQTY I CNVNHK 
PSNTKVDKKVEPKSCDKTHTCP 
PC PAP EAAGGP S VF L FPP KPKD 
TIM I SRTPEVICVWDVSHEDP 
EVKENWYVDOVEVENAKTKP RE 
EQYNSTYRVVSVLIVLHQDWLN 
GKEYKCKVSNKALPAP IEKT IS 
ItuAKGQPREPQVYTLPPSREEMT 
KNQVSLTCLVKGEYP SD IAVEW 
ES NGQP ENN YKTT PPVL DS DOS 
FE LY SKITVDKSR-vQQGNVE SC 
SVMHEALHNHYTQKSLSLSPOK 

DVD LIGHT VARIABLE 

hMAK195-24-GS 10- 
MI I DVD 

SEQ ID NO.:555 

DIQMTQSP SS L SASVGDRVT II 
CKASQLVSSAVAWYQQKPGKAP 
KLL I YWASTLHTGVPSRESGSG 
SGTDFTLT I SSLQPEDFATYYC 
QQHYRIPFT FGQG TKLE I KRGG 
SGGGGSGDIQMTQSPSSLSASV 
GDRVT ITCRAS SG I ISII DWFQ 
QKPGKAPKRL I YATFDLASGVP 
SRESGSGSGTDTELT I SSLQPE 
DFATYYCRQVGSYPETFGQGIK 
LEIKR 

hMAK195-24VL SEQ ID NO.:556 DIQMTQSP S SL SASVGDR1; T i T 
CKASQLVSSAVAWYQQKPGKAP 
KLL IYWASTLHTGVPSRFSGSG 
SGIDFTLT I S SLQPEDFATYYC 
QQHYRIPFTEGQGTKLEIKR 
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Protein region Sequence Identifier 12345678901234567890 

LINKER SEQ ID NO.:557 GGSGGGGSG 

HIOF7-M 1 1VL SEQ ID NO.:558 DIQMTQSP S SL SASVGDRVT IT 
CRASSG I I S YI DWFQQKPGKAP 
KR', I YATFPLASGVP SRFSGSG 
Sal DYTIDI I SSLQPEDFATYYC 
RQVGSYPETFGQGTKLEIKR 

CL SEQ ID NO.:559 TVF,APSVF I FPP S DEQLKSGTA 
SVVGLLNNFYPREAKVQWEVDN 
ALQSGNSQESVTEQDSKDSTYS 
LSS TLC L S KADYE KHKVYACEV 
THQGLSSPVIKSFNRGEC 

DVD HEAVY 
VARIABLE 

hMAK195-21-GS10- 
MIO DVD 

SEQ ID NO.:560 

EVOLVESGGGLVQPGGSLRLSC 
AASGFTESNYGVTW-VRQAPGKG 
LEWVSMIWADGSTHYASSVKGR 
RI I SRDNSKNTLYLQIINSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
ILVIVSSGGGGSGGGESEVQLV 
QSGAEVKI<PGSSVKVSCKASGY 
TEDDY E I HWVRQAP GQGL SWIG 
VNDPESGGIFYNQKFPGRATLT 
ADFSTSTAYMELSSCRSEDIAV 
YYCIRYSKWDSFYGMDYWGQGI 
TVIVSS 

hMAK195-21V5 SEQ ID NO.:561 EVQLVESGGGLVQPGGSLRL SC 
AASGF IF SN YGVTWVRQAPGKG 
LEW\ TSMIWADGSTHYAS SVKGR 
ET I SRDNSKNT LYLQMNSTR_kE 
DTAVYYSARENQHGPVAYWGQG 
TLVT\ISS 

LINKER SEQ ID NO.:562 GGGGSGGGGS 

1110F7-MIOVh SEQ ID NO.:563 EVQINQSGAEVKKP GS SVKVSC 
KASGYIEDDYEIHWVRQAPGQG 
LEW IGVNDPESGGIFYNQKFDG 
RAIL TADKS ISTPYMEL S S LRS 
EDTAVYYCTRYDKWDSFYGMDY 
WGQGTIVTVSS 

CH CG1, 234,235 
MUT Z NONA 

SEQ ID NO.:564 AS TKGP SVFP LAP S SKSISGGI 
AALGCLVKDYF PEPVT\ISWNSG 
ALT SGVITIFPAVLQ S SG LYS LS 
SVSTIVPSSSLGIQTYICNVNHK 
PSNIKVOKKVEPKSCDKTHTCP 
PCPAPEAAGGPSVFLEPPKPKD 
TLMI SRTPEVTCVVVDVSHEDP 
EVIKENWYVDGVEVHNAKTKPRE, 
EQYNSTYRWSVLTVLHODULN 
GKEYKCIKVSNKALPAP I EKT IS 
KAKGQPREPQVYTLPPSREEMT 
KNQVSLTCLVKGFYPSDIAVEW 
ES NGQP ENNYKIT PPV LDS DC S 
FELTS KLTV DKS RWQQGNITF SC 
SVMHEAL fiNHYTQKSLS LS P CE 

DVD LIGHT VARIABLE 

hMAK195-21-GS10- 
MIO DVD 

SEQ Ill NO.:565 

DIQMTQ SP SSL SASVGDRVT IT 
GRASQLVSSAVPWYQQKPGKPP 
KLL IYWASARHTGVPSRFSGSG 
SGIDFILT I SSLQPEDFAIYYC 
QQ1-1YKIPRTFGQGTKLEIKRGG 
SGGGGSGDIQMTQSPSSLSASV 
GDRVIDITCSASSGS ISY I DWRQ 
QKPGKAPKRL I YATKELASGVP 
SRFSGSGSGT DFILT I S SLQPE 
DFATY YC HQLG S YP DT F GQGTK 
LE IKR 

hMAK195-21VL SEQ ID NO.:566 DI QMTQ SPSSLSASVGDRVI 1 T 
C RA S QLVS SAVAWYQQKPGKAR 
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KLLIYWASARHTGVPSRFSGSG 
SGTDFT LI I SS LQPEDFAIYYC 
QQHYKTPFTFGQGTKLE IKR 

LINKER SEQ ID NO.:567 GGSGGGGSG 

L110F7-MIOVL SEQ ID NO.:568 DI QMTQSP S SL SASVGDRVT I T 
CSASSGS I SY I D'ATFQQKPGKAP 
KRL I YATFELASGVPSRFSGSG 
SCIDFILT I SSLQPEDFAIYYC 
HQLGSYPDTFGQGTKLEIKR 

CL SEQ Ill NO.:569 IVAAPSVFIFPPSDEQLKSGTA 
SVVCL LNNE'YP REAKVQWKV ON 
ALQSGNSQESVTEQDSKDSTYS 
LS S MIL SKADYEKHKVYACEV 
THQG LS SPVIES FNRGEG 

DVD HEAVY 
VARIABLE 
hMAKI95-24-GS10- 

MIO DVD 

SEQ ID NO.:570 

EVQLVE SGGGLVQP GC SLRLSC 
AA SGFTF SNYGVEWVRQAPGKG 
LEWVSGIWADGSTHYADTVKSR 
FT I SRDNSKNT L YLQMNS LRAE 
DTAVYYCAREWQHGPVAYWGQG 
ILVIVSSGGGGSGGGGSEVQLV 
QS GAEVKKPG S SVKVSCKASGY 
TEDDYEIHWVRQAPGQGLEWIG 
VNIDP ESGGIF YNQKEDGRAT LI 
ADKST S TAY MEL S S LRS EDTAV 

I YYCTRYDICATDSFYGMDYWGQGT 
TVIVSS 

hMAK195-24VII SEQ ID NO.:571 EVOLVESGGGLVQPGGS LRLSC 
AASGETFSNYGVEWVRQAPGKG 
LELTVSGIWADGSTHYADTVKSR 
FT I SRDNSKNTLY LQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
TLVTVSS 

LINKER SEQ ID NO.:572 GGGGSGGGGS 

Fi10F7-M1OVli SEQ ID NO.:573 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTFDDYE I HWVRQAPGQG 
LEWIGVNDPESGGIFYNQKEDG 
RAT LIADKS TS TAYMEL S SLRS 
ED TAVYYC TRIDKWDSF YGMDY 
WGQGTIVIVSS 

CII, CG1234, 235 

MUT Z NONA 

SEQ ID NO.:574 AS TKGP SVFPLAP SSKST SGGT 
AALGCLVKDYFPEPVTVSWNSG 
ALTSGVHT F PAVLQ S SG LY S LS 
SVVTVPSSS LGTQTY I CNVNHK 
PSNTKVDKKVEPKSCDKTHTCP 
PCPAREAAGGP SVFLFPPKPKD 
TLMI SRTPEVTCVVVDVSHEDP 
EVKFNWYVIDGVEVHNAKTKP RE 
EQYNSTYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALPAP IEKT IS 
KAKGQPREPQVYT LPP S RESET 
KNQVSLTCLVKGFYPSDIAVEW 
ESNGQPENNIKITPPVLDSDGS 
FFLYSKLIVEKSErATQQGNVESC 
SVMHEALHNHYTQKS LS LSPCK 
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DVD LIGHT VARIABLE 

hIVIAK195-24-GS10- 
M10 DVD 

SEQ H) NO.:575 

DIQMTQSPSSLSASVGDRVIII 
GKASQLVSSAVANYQQKPGKAP 
KLL I YWASTLHTGVPSRFSGSG 
SGTDFTLII SSLQPEDFATTYC 
QQHYRTPFTEGQGIKLEIKRGG 
SGGGGSGDIQMTQSPSSLSASV 
GDRVIITCSASSGS I SY IDWFQ 
QKPGKAPKRLIYATFELASGVP 
SRFSGSGSGIDFILIISSLQPE 
DFATYYCHQLGSYPDIEGQGTK 
LE IKR 

hMAKI95-24VL SEQ II) NO.:576 DI QMTQSPSSL SASVGDRVIII 
CKASQLVS SAVAWYQQKPGKAP 
KLLIYWASILHTGVPSRFSGSG 
SGTDFTLTIS SLQPEDFATYYC 
QQHYRTPFTFGQGTKLE IKR 

LINKER SEQ ID NO.:577 GGSGGGGSG 

HIOF7-M1OVL SEQ ID NO.:578 DIQMTQSPS SLSASVGDRVIII 
CSAS SGS I SYIDWFQQKPGKAP 
KRL I YATFELASGVPSRFSGSG 
SGIDFTLTISSLQPEDFATYYC 
HQLGSYPDTFGQGTKLEIKR 

CL SEQ ID NO.:579 TVAAPSVFIFPPSDEQLKSGIA 
SVVCLLNNFYPREAKVQWKVDN 
ALQSONSQESVIEQDSKDSTYS 
5SSILTLSKADYEKHKVYAGEV 
THQGL SS PVTKSFNRGEC 

DVD HEAVY 
VARIABLE 

hMAK195-21-GSI0-AG 
DVD 

SEQ ID NO.:58U 

EVQLVE SGOGLVQPGGS LRL SC 
AASGFTFSNYGVINVRQAPGKG 
LENVSMINADGSTHYASSVKGR 
ETISRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
TLVTVS SGGGGSGGGGSEVQLV 
QSGAEVKKPGS SVKVSGICASGY 
IFTDYEIHWVRQAPGQGLEWIG 
VNDPDSGGTLYNQKEDGRVILT 
ADESTS TAYMEL SS LRS EDTAV 
YYCTRYDKNYSFEGMDIWGQGT 
TVIVSS 

hMAK195-21Vh SEQ ID NO.:581 EVQLVESGGGLVQPGGSLRLSC 
AASGFTESNYOVTWVRQRPGKG 
LEWVSMIWADGSTHYAS SVKGR 
FIT SRDNSKNTLYLQMNSLRAE 
SLAV YYCAREWQHGPVAYWGQG 
TIVIVSS 

LINKER SEQ ID NO.:582 GGGGSGGGGS 

HI01'7-A6 VII SEQ II) NO.:583 EVQLVQSGAEVKKPG S SVKV SC 
KASGYTFIDYEIHNVRQAPGQG 
LEWIGVNDPDSGGTLYNQKFDG 
RVTL FADES TS TAYMEL S S L RS 
EDTAVYYCTRYDKWYSFEGMDI 
WGOGITVIVSS 

CH CG1 234,235 
MUT Z NONA 

SEQ ID NO.:584 ASTKGPSVFPLAPSSKSTSGGI 
AALGCLVKDYFPEPVTVSWNSG 
ALTSGVHTFPAVLQSSGLYSLS 
SVVTVPSSSLGTQTY IGNVNHK 
PSNIKVDKKVEPKSCDKIHTCP 
PCPAPEA_AGGPSVELFPPKPKD 
ILMISRTPEVICVVVDVSHEDP 
EVKENWYVDGVEVHNAKTKPRE 
EQYNSTYRVVSVLIVLHODWLN 
GKEYKCKVSNKALPAPIEKTI S 
KAKGQPREPQVYILPPSREEMT 
KNQVSLICLVKGFYPSDIAVEW 
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ESNGQPENNYKI TPPVL DS DC S 
FFLYSKLTVDKSRWQQGNVFSC 
SVMHEALHNHYIQNSLSLSPGK 

DVD LIGHT VARIABLE 

hMAK195-21-GSI0-A6 
DVD 

SEQ ID NO.:585 

DIQMIQSRS SL SASVGDRAPI II 
CRASQLVSSAVAWYQQKPGKAP 
KLL IYWASARHTGVPSRFSGSG 
SG-I- DEMI I S SLQPEDFAIYYC 
QQHYKTPFTEGQGTKLEIKRGG 
SGGGGSGDIQMIQSPSSLSASV 
GDRVT ITC SA S QG IRS I I DWFQ 
QKPGKSPKRLIYATFDLASGVP 
SRE'SGSGSGIDYILT I SSLQPE 
DFATYYCRQVGNYPGTFGQGTK 
LEIKR 

hMAK195-2IVL SEQ ID NO.:586 DIQMTQSPS SLSASVGDRVT IT 
CRASQLVSSAVAWYQQKPGRAP 
KLL I YWASARHIGVPSRESGSG 
SGIDETLT I SSLQPEDFATYYC 
QQI-PIKTPFIFGQGT KLE I KR 

LINKER SEQ ID NO.:587 GGSGGGGSG 

HI0F7-A6 VL SEQ ID NO.:588 DIQMIQSPSSLSASVGDRVII T 
CSAS QG IRS I I DW FQQKPGKSP 
KRLIYATFDLASGVPSRFSGSG 
SGTDYTLT I SSLQPEDFATYYC 
RQVGNYPGTFGNIKLE IKR 

CL SEQ ID NO.:589 IVAARSVFIEPPSDEQLKSGTA 
SV VOLLNNFIPREAKVQWKVDN 
ALQSGNSQESVIEQRSKDSTYS 
LS ST OILS KAD YEKHKVYACEV 
THQGLESPVIKSENRGEC 

DVD HEAVY 
VARIABLE 

hMAK195-24-GSIO-A6 
DVD 

SEQ ID NO.:590 

EVQLVESGGGLVQPGGSLRLSC 
AASGFITSNYGVEWVRQARGKG 
LEWVSGIWADGSTHYADTVKSR 
FT ISRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
ILVTVSSGGGGSGGGGSEVQLV 
QSGAEVEKPGSSVKVSCKASGY 
IFTDYEIHWVRQAPGQGLEWIG 
VNDPDSGGIL YNQKF OGRVT LT 
ADEST SIAYMELS SLRSEDIAV 
YYCTRYDKWYSFEGMDIWGQGT 
TVTVSS 

hMAK195-24Vh SEQ ID NO.:591 EVQLVESGGGLVQPGGSLRLSC 
AASGFITSNYGVEWVRQAPGKG 
LEWVSGIWADGSTHYADTVKSR 
FT I SRDNSKNTLYLQMNSLRAE 
DTAVIICARENQHGPVAYWGQG 
ILVTVSS 

LINKER SEQ ID NO.:592 GGGGSGGGGS 

I [10177-A6Vh SEQ II) NO.:593 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTFIDYEIHWVRQARGQG 
LEWIGVNDPDSGGILYNQKFDG 
RVILTADESTSTAYMELSSLRS 
EDTAVYYCIRYDKWYSFEGMDI 
WGQGITVIVSS 

CHCG1234,235 
MUT Z NONA 

SEQ ID NO.:594 AS TKGP SVFPLAPSSKS T SGGT 
AALGCLVEDYFPEPVIVSWNSG 
ALTSGVHTFPAVLQSSGLYSLS 
SVVTVPSSSLGTQTYICNVNHK 
PSNIKVDKKVEPKSCDKTHICP 
PCPAPEAAGGPSVFLEPPEPKD 
ILMISRIPEVICVVVDVSHEDP 
EVKFNMYVDGVEVHNAKTKPRE 
EQYNSTYRVVSVLTVLHQDWLN 

149 



WO 2013/063110 
	

PCT/US2012/061686 

Protein region Sequence Identifier 12345678901234567890 

GKEYKCKVSNKALPAP IEKT IS 
KAKGQPREPQVYILRPSREEMI 
KNQVSLTCLVKGFYPSDIAVEW 
ES NGQP ENN YET I P PVL D S DOS 
FFLY SIC TVDKSRWQQGNVESC 
SVMHEALHNHYTQKSLSLSPGK 

DVD LIGHT VARIABLE 

hMAK195-24-GS10-A6 
DVD 

SEQ ID NO.:595 

DIONTQoPSSLSASVGDRVTIT 
CKASQLVSSAVAWYQQKPGKAR 
KLL I YWASTLHTGVPSRFSGSG 
SGTDFILT I SSLQREDEATYYC 
QQHYRIRFIFGQGTKLE IKRGG 
SGGGGSGDIQMIQSPSSLSASV 
GDRVTITCSASQGIRSY IDWFQ 
QKPGKSPKRL I YATEDLASGVR 
SRFSGSGSGIDYILIT SSLQPE 
DFATIICRQVGIAIRGIEGQGIK 
LEIER 

hMAKI95-24VL SEQ ID NO.:596 DIQMTQSPSSLSASVGDRVIIT 
CKASQLVS SAVAWYQQKPGKAP 
KLL IYWASILHIGVPSRFSGSG 
SGTDFTL I I S SLQPEDFATYYC 
QQHYRTPETEGQGTKLEIKR 

LINKER SEQ ID NO.:597 00500005E 

1-110F7-A6 VL SEQ ID NO.:598 DIQMTQSRS SL SASVGDRVT IT 
CSASQGIRSYIDWFQQKPGKSP 
KRLI YATEDLASGVR S RE SG SG 
SGTDYTLT I S SLQREDFATYYC 
RQVGNYPGIFGQGTKLE IKR 

CL SEQ ID NO.:599 TVAAPSVFIFPPSDEQLKSGTA 
SVVCLLNNFIPREAKVQWKVDN 
ALQ SON SQE SVTEQDSKDSTYS 
LS ST LTL SKADYEKEKVYACEV 
IHQGLSSPVTKSFNRGEC 

DVD HEAVY 
VARIABLE 

INAK195-21-GS10- 
A16 DVD 

SEQ ID NO.:600 

EVOLVE SGOOLVQPGG SL ALSO 
AASGFIESNYGVTWVRQAPCKG 
LEWVSMIWADGSTHYAS SVKGR 
FTISRDNSKNILYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
TLVTVS SGGGGSGGGGS EVQLV 
OSGAEVKKRGSSVKVSCKASGY 
IFSDYEIHWVRQAPGQGLEWMG 
VEDRESGGITYNQKEDGRVILT 
ADESTSTAYMELSSLRSEDIAV 
YYCTRYDKWYSEEGMDINGQGT 
TVIVSS 

hMAK195-21Vh SEQ II) NO.:6111 EVQLVESGGGLVQPGGELRLSC 
AASGFTF SNYGVTWVRQAPGKG 
LEWVSMIWADGSTHYASSVKGR 
FT I SRDNSKNTLYLQMN SLR_AE 
DIAVYYCAREWQHGRVAYWCQG 
ILVTVSS 

LINKER SEQ ID NO.:6112 GGGGSGGGGS 

1-110F7-A16Vh SEQ ID NO.:603 EVQLVQSGAEVKKRGSSVKVSC 
KASGYIFSDYEIHWVAQARGQG 
LEWNIGVNDRESGGITYNQKFIDG 
RVT L TADE'STSTAYNEL S S L RS 
EDIAVYYCIRYDKWYSFECNDI 
WGQGTTVIVSS 

CH CGL 234,235 
MUT Z NONA 

SEQ ID NO.:604 ASIKGPSVFPLAPSSKSTSGGI 
AALGCLVKDYFPEPVIVSWNSG 
ALTSGVHIFPAVLQSSGLISLS 
SVVIVFSSSLGTQTYICNVNEK 
PSNTKVDKKVEPKSCDKIHICP 
PCP AP EAAGGP SVFLEPP EPIC 
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=I SRIP EVT CVVV DV SHE DP 
EVKENW YVDGVEVHNAKTKP RE 
EQYNSTYRVVSVITVLETQDWLN 
GKEYKCKVSNKALPAP ILKI IS 
KAKGQPREPQVYTLPPSREEMT 
KNQVSLTCLVKGFYPSDIAVEW 
ESNGQPENNYKTIPPV L DS DOS 
FEL? SKLIVDKSRWQQGNVF SC 
SVMHEALHNHYTQKSLSLSPGK 

DVD HEAVY 
VARIABLE 
IMAK195-24-GS10- 
A16 DVD 

SEQ 1D NO.:605 

EVQLVESGGGLVQPGGSLRLSC 
AASGETESNYGVEWVRQAPCKG 
LEWVSGI WADGSTHYADTVK SR 
FT I SRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
TLVTVSSGGGGSGGGGSEVQIN 
QSGAEVKKPGS SVKVSC,KASGY 
=DYE I HWVRQAPGQGLEWMG 	1 
VNDPESGGIFYNQKEDGRVILT 
ADES TS TAYMELS S LRSEDTAV 
YYCTRYDKWYSFEGMD IWGQGT 
TVTVS 5 

hMAKI95-24V5 SEQ ID NO.:606 EVQLVESGGGLVQPGGSLRLSC 
AASGF IF SN YGVEWVRQAP GKG 
LEWVSG I WADGSTHYADTVKSR 
FT I SRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
ILVIVSS 

LINKER SEQ ID NO.:607 GGGGSGGGGS 

HIOF7-A16Vh SEQ ID NO.:608 EVQINQSGAEVKKPGSSVKVSC 
KASGYTFSDYEIHWVRQAPGQG 
LEWMGVNDPESGGIFYNQKFIDG 
RVTLTADESTSTAYMELS SLRS 
EDTAVYYCTRYDKWYSFEGMDI 
WGQGTIVTVSS 

CH CG1, 234,235 
MUT 

Z NONA 

SEQ ID NO.:699 ASTKCGPSVFP LAP SSKS T SGGT 
AALGCLVKDYFPEPVTVSWNSG 
ALTSGVI-ITEPAVLQSSGLYSLS 
SVVTVPS S3LGTQTY I CNVNIIK 
PSNTKVDKKVEPKSCDKTHTCP 
PCPAPEAAGGPSVELFPPKPRD 
TLMI SRTPEVICVVVDVSHEDP 
EVKFNWYVIDGVEVHNAKTKP RE 
EQYNSTYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALPAP IEKT IS 
KAKGQPREPQVYTLPPSREEMT 
KNQVS LTC LVKGFYPSDIAVEW 
ESNGQPENNYKTTPPVLDSDGS 
FFLYSKLIVDKSRWQQGNVFSC 
SVMHEALHNHYTQKSLSLSPGK 

DVD HEAVY 
VARIABLE 

IMAK195-21-GS10- 
All DVD 

SEQ ID NO.:610 

EVQLVE S GGGLVQPGGS LRL SC 
AASGFTESNYGVTWVRQAPGKG 
LEWVSMIWADGSTHYASSVKGR 
FT I SRDNSKNTLY LQMNSLRAE 
DIAVYYCAREWQHGPVAYWGQG 
TLVTVS SGGGGSGGGGSEVQLV 
QSGAEVICKPGSSVKVSCICASGY 
TM= IHWVRQAPGQGLEW IG 
VNDPESGGTEYNQKEDGRVTLS 
ADES T S TAYME L SSLES ED TAV 
YYCTRYDKYWSFEGMDYWGQGT 
TVTVSS 

hMAKI95-21Vh SEQ ID NO.:611 EVQLVESGGGLVQPGGSLRLSC 
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S OF IF SNYGVT WV RQAP GKG 
LEWVSMIWADGS THYASSVKGR 
FT I SRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
TLVTVSS 

LINKER SEQ ID NO.:6 2 GGGGSGGGGS 

HIO 	Al IVII SEQ Ill NO.:613 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTFIDYE IHWVRQAPGQG 
LEW IGVNDPESGGTFYNQKFDG 
RVT L SADEST S TAYMEL S S IRS 
ED TAVYYCT RID KY WS FEGMDY 
WGQGTTVTVSS 

CH CGI234, 2 5 

MUT Z NONA 

SEQ ID NO.:614 ASTKGPSVFPLAPSSKSTSGGT 
AALGOLVKDYFPEPVTVSWNSG 
ALT SGVHIFPAVLQS SGL Y SLS 
SVVTVPSSSLGTQTYICNVNI-IK 
PSNTKVDKKVEPKSCDKTHICP 
PCPAPEAAGGPSVFLEPPKPKD 
'GENII SRTPEVICVVVDVSHEDP 
EVKFNWIVDOVEVHNAKTKPRE 
EQYNSTYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALPRP IEKT IS 
KAKGQP REPQVIT LP P 5 REEMT 
KNQVSLTCLVKGFYPSDIAVEW 
ESN GQP ENNYKT IPPVL DS DOS 
FFLYSKLIVDKERWQQGNVFSC 
SVMHEALHNHYTQKSLSLSPGK 

DVD HEAVY 
VARIABLE 
liMAK195-24-GS10- 
All DVD 

SEQ 11) NO.:615 

EVQ IVE SOGGLVQP GO SI, RI SC 
AASGFIFSNYGVENVRQAPGRG 
LEWVSGIWADGS THYADTVKSR 
FT I SRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
ILVTVS SGGGGSGGGGSEVQLV 
QSGAEVKKPGS SVKVSCKASGY 
TFT DYE IHWVRQAPGQGLEW I G 
VNDPESGOTFINQRPDGRVILS 
ADES T S TAY ME L SS LAS ED TAV 
YYCTRYDKYWSFEGMDYWGQGT 
TVIVSS 

-1 INI952Vh SEQ ID N O.: VQESGLV 	LRI V 	 LSC 
AASGFTESNYGVEWVRQAPGKG 
LEWVSG IWADGS TN YADTVKSR 
FT I SRDNSKNTLYLQMNSLRAE 
DIAVYYCI1REWQHGPVAYWGQG 
TLVTVSS 

LINKER SEQ ID NO :617 GGGGSGGGGS 

0177-A1IVII SEQ D NO.:618 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTETDYE II-IWVRQAPGQG 
LE'W IGVNDPESGGIFYNQKEDG 
RVTLSADESISTAYMELSSIRS 
EDTAVYYCTRYDKYWSFEGMDY 
WGQGTIVTVSS 

CHCGI 234,235 
MUT Z NONA 

SEQ ID NO.:619 ASTKGPSVFPLAPSSKSTSGGT 
AALGCLVKDYFPEPVTVSWNSG 
ALT SGVHTFPAVLQSSGLYSLS 
S \ WIVE,  S S SLGTQTY ICHVNHK 
PSNIKVDKKVEPKSCDKTI-ITCP 
PCPAPERAGGPSVITLFPPKPRD 
TLMISRTPEVTOVVVDVSHEDP 
EVKFNWYVDGVEVI-INAKTKP RE 
EQYN ST YRVVSVL TVLHQDW LN 
GKEY.KCKVSNKALPAP IEKT IS 
KAKGQPREPQVYTLPPSREEMI 
KNQVSLTCLVKGFYP SD IAVEW 
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ESNGQPENNYKTTPPVLDSDGS 
FFLYS KL TVDKS RWQQGNVF SC 
SVMHEAL HN HY TQKS L SL S PGK 

DVD HEAVY 

VARIABLE 

hMAK195-21-GSIO-B13 
DVD 

SEQ ID NO.:620 

EVQLVESGGGLVQPGGSLRLSC 
AASGFIFSNYGVIWVRQAPGKG 
LEWVSMIWADGSTHYAS SVKGR 
FT' SRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
TLV TVS SGGGGS GGGGSEVQLV 
QSGAEVKKPGSSVKVSCKASGY 
IF SDYEIHWVRQAPGQGLEWMG 
VNDPESGGTFYNQKEDGRVILT 
ADES I S TAYMELSSLRSEDTAV 
IICTRYDRYWSEEGMDYWGQGT 
TVTVSS 

hMAIC195-21Vh SEQ ID NO.:621 EVQLVESGGGLVQPGGSLRLSC 
AASGETESNYGVTIATVRQAPGKG 
LEWVSMIWADGSIHYASSVKGR 
FT I SRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
TLVIVSS 

LINKER SEQ ID NO.:622 GGGGSGGGGS 

H10F7-1313Vh SEQ ID NO.:623 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTE'SDYEIHWVRQAPGQG 
LEWMGVNDPESGOTFYNQKFDG 
RVTLIADESTSTAYMELSSLRS 
EDTAVYYCTRYDKYWSFEGMDY 
WGQGTIVTVSS 

CH CG1,234, 235 
MUT Z NONA 

SEQ ID NO.:624 AS TKGP SVFPLAP SSKS T SGGT 
AALGCLVKDYFPEPVTVSWNSG 
ALTSGVHTFPAVLQSSGLYSLS 
SVVTVPSSSLGTQTYICNVNHK 
PSNTKVDKKVEPKSCDKTHT CP 
PC PAP EAAGGP S VT LP PPKP RD 
ILMISRIPEVTCVVVDVSHEDP 
EVKENTNYVDGVEVSNAKTKP RE 
EQYNSTYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALPAPIEKT IS 
KAKGQPREP QVITL PP 5 RE EMI 
KNQVSLICLVKGFIP q_DIAVEW 
ESNGQPENNYKTTPPVLDSDGS 
FFLY SKLTVDKSRWQQGNVE SC 
SVMHEALHNHYTQKS LS LSPGK 

DVD HEAVY 

VARIABLE 
hMAK195-24-GS10-1313 
DVD 

SEQ ID NO.:625 
EVQLVESGGGLVQPGGSLRLSC 
AASGFIFSNYGVEVIVRQAPGKG 
LEN'VSGIWADGS THYADTVKSR 
FT I SRDNSKNILYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
TLVTVSSGGGGSGGGGSEVQLV 
QSGAEVKKPGS SVKVSCKASGY 
IF SDYE IFFATVRQAPGQGLEWMG 
VNEPESGGTFYNQKFDGEVILT 
ADE ST STK/MEL SS LRSEDIAV 
YYCTRYDKYNSFEGMDYWGQGT 
TVTVSS 

hMAK195-24V11 SEQ ID NO.:626 EVQLVESGGGLVQPGGSLRLSC 
AAS G ELF S N IGVEWVRQAP GKG 
LEWVSGIWADOSTEIYADTVKSR 
FT I SRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
I LV TVSS 

LINKER SEQ ID NO.:627 GGGGSGGGGS 

1-110F7-B13 Vh SEQ ID NO.:628 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTESDYEIHWVRQAPGQG 
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LEWMGVNDPESGG  
RVTL LADE S IS TAYMEL S S IRS 
EDTAVYYCIRIDKYWSFEEMDY 
WGQGTIVTVSS 

CHCG1, 	234,235 
MUT 

Z NONA 

SEQ ID NO.:629 ASIKGPSVFPLAPSSKSTSGGT 
AALGCLVKDYFPEPVTVSWNSG 
ALT SGVHTFPAVLQS SGLYSL S 
SVVTVP SS S LGTQ TY IC NVNHK 
PSNTKVDISKVEPKSCDKTHTCP 
PC PAP EAAGGP S VF LFPPKPKD 
TLMI SRTPEVTCVVVDVSHEDP 
EVKFNWYVDGVEVHNAKTKPRE 
EQYNSIERVVSVLTVLHQDNLN 
GKEYKCKVSNKALPAP I EKT IS 
KAKGQPREPQVIT L PP SREEMT 
KNQVSLICLVKGFYPSDIAVEW 
ESNGUENNYKTIPPVLDSDGS 
FFLYSKL  
SV HEALHNHYTQKSLSLSPGK 

DVD HEAVY 

VARIABLE 

IIMAK195-21-6S10-B20 
DVD 

SEQ ID NO.:630 

EVQLVESGGGLVQPGGSLRLSC 
AASGETFSNYGVTVIVRQAPGKG 
LEWVSMIWADGSTHYASSVKGR 
FT ISRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYKGQG 
ILVTVSSGGGGSGGGGSEVQLV 
QSGAEVKKPGSSVKVSCKASGY 
TFTDYE IHWVRQAPGQGLEWMG 
VNIDPESGGIFYNQKFDGRVTLT 
ADEST S TAYMEL S SL RS EDIAV 
YYCIRYDKWYSFEGMDIFIGQGT 
TVIVSS 

INIAKI95-21Vh SEQ ID NO.:631 EVQLVESGGGLVQPG,SLRLSL 
AASGFIFSNYGVTWVRQAPGKG 
LEWVSMIWADGSIHYASSVKGR 
FT I SRDNSKNTL YLQMNSLRAE 
DTAVIICAREWQHGPVAYWGQG 
LVTVSS 

LINKER SEQ ID NO.:632 GGGGSGGGG s  

H10F7-B20V11 SEQ 1D N0 :633 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTFTDYEIHWVRQAPGQG 
LEWMGVNDPESGGTFINQKFDG 
RVILTADESTSTAYMELSSLAS 
EDTAVYYCIRYDKWYSFEGMDI 
WGQGTTVTVSS 

CH CG1234, 235 

MUT Z NONA 

SEQ ID NO.:634 AsTKGPsvFPLAPssKsisGGT 
AALGOLVKDYFPEPVIVSWNSG 
ALTSGVHIFPAVLQSSGLYSLS 
SVVTVPSSSLGTQTYICNVNHK 
PSNTKVDKKVEPKSCDKTHICP 
PCPAPEAAGGPSVFLFPPKPKD 
TLMISRTPEVICVVVDVSHEDP 
EVKFNWYVDGVEVHNAKTKPRE 
EQYNSTYRVVSVLIVLHQDWLN 
GREYKOKVSNKALPAPIEKTIS 
KAKGQPREPQVYILPPSREEMT 
KNQVSLTOLVKGFIPSDIAVEW 
ESNGQPENNYKTIPPVLDSDGS 
FFLYSKLIVDKSRWQQGNVESC 
SVMHEALHNHYTOKSLSLSPGK 
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DVD HEAVY 
VARIABLE 
hIVIAKI95-24-GS10-B20 

DVD 

SEQ ID NO.:635 

EVQ LVE SGGGLVQP GC SL RLSC 
AASGETESNYGVENVRQAPOKG 
LEWVSGIWADGSTHYADTVKSR 
FT I SRDNSKATTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
ILVTVSSGGGGSGEGGSEVQLV 
Q5GAEVKKPG SS VKVS CKASGY 
IFIDYEIWATVRQAPGQGLEWMG 
VNDPESGGTFYNQKF DGRVTLT 
ADEST STAIME L SS L RS EDTAV 
YYCTRYDKWYSFEGMDIWGQGT 
TVIVSS 

hMAK195-24Vh SEQ ID NO.:636 EVQLVESGGGLVQPGGSLRL SC 
AASGFTESNYGVEWVRQAPGKG 
LEIATVSGIWADGETHYADTVKSR 
FT I SRENSKNILYLQMNSLRAE 
DTAVIICAREWQHGPVAYWGQG 
TLVIVSS 

LINKER SEQ ID NO.:637 GGGGSGGGGS 

1110F7-B20Vh SEQ ID NO.:638 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTFIDYE IHWYRQAPGQG 
LEWMGVNDRESGGIFYNQKFDG 
RVILTADEST S TAYMEL SS LRS 
EDTAVYYCTRYDKWY SFEGMD I 
NGQGTTVTVSS 

CH CG1 234,235 

NUT Z NONA 

SEQ ID NO.:639 AS TKGP SVFP LAPS SKS 1 SGGT 
AALGCLVKDYFPEPVTVSNNSE 
ALTSGVHTFPAVLQSSGLYSLS 
SVVTVPSSSLGIQTY ICNVNHK 
PSNTKVEKKVEPKSCDKTHICP 
PCPAPEAAGGPSVFLEPPKPKD 
TLMI SRTPEVICVVVDVSHEDP 
EVERNWYVDGVEVHNAKTKFRE 
EQINSTERVVSVLTVLHQDWEN 
GKEYKCKVSNKALPAP TEKT IS 
KAKGQPREPQVIILPPSREENT 
KNQVSLICLVKGFYP SD IAVEW 
ESNGQPENNYKTIPPVLDSEGS 
RELY SKLTVDKS RWQQGNVF SC 
SVMHEALENHYTQNSISLSPGK 

DVD HEAVY 
VARIABLE 
11101,7-M10-GS10- 

H.MAK195-2I DVD 

SEQ ID NO.:640 

EVQLVQSGAEVKKPOSSVKVSC 
KASGYTEDDYEIHWVRQAPGQG 
LEWIGHNDPESGGTEYNQKEDG 
RAT LTADKST S TAYMEL S SLRS 
EDIAVYYCTRYDKWDSFYGMDY 
WGQGITVTVSSGGGGSGGGGSE 
VQLVESGGGLVQPGGS LRL SCA 
AS CF IFSNYGVTWVRQAPGKG L 
EWVSMINADGSTHYASSVKGRE 
T I SRDNSKNT LYLQMN SLRAED 
TAVYYCAREWQHGPVAYWGQGI 
LVIVSS 

1110F7-MIOVh SEQ ID NO.:641 EVQLVQSGAENKKPOSSVK ‘. SC 
KASGYTFDDYE I HWVRQAPGQG 
LEW I_ GVNDP ESGGTFINUF DC 
RATL TA DKS IS--AY MEL SSL RS 
EDIAVYYCIRYDKWDSFYGMDI 
WGQGTIVTVSS 

SEQ ID NO.:642 GGGGSGGGGS LINKER 

IIMAK195-21 Vh SEQ ID NO.:643 EVQLVESGGGLVQPGGSLRL SC 
AASGETESNYGVTWVRQAPGKG 
LEWVSMIWADGSTHYASSVKGR 
FT I SRDNSKNT LY LQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
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ILVTVSS 

CH CGL 234,235 

MUT Z NONA 

SEQ ID NO.:644 ASTKGP SVFPLAPSSKST SGGT 
AALGCLVKDYFPEPVTVSWNSG 
ALT SOVHT FPAVLQS SGLY SLS 
SVVIVP SS SLGIQTYI CNVNHK 
PSN TKVDKKVE P K S C EKE HT CP 
PC PAP EAAGGP SVFLEPPEP ED 
TLMISRTREVICVVVDVSHEDP 
EVKFNNYVEGVEVHNAKTKPRE 
EQYNSTYRVVSVLIVLHQDWLI4 
GKEYECKVSNKALPAP I EKITS 
KAKGQP REPQVYT LP P S RE EMT 
KNQVSL TO LV KGFYP S ED IAVEW 
ESNGQP ENNYKT TRPVLDS DO S 
FF LY S EL TVDESRWQQGNVF SC 
SVMHEAL WA HY TQ KS L S L SP OK 

DVD LIGHT VARIABLE 
hl0F7-M10-GS10- 

11MAK195-21 DVD 

SEQ ID NO.:645 

DI QMTQSP S SISASVGDPVT IT 
CSASSGS I S YIDWFQQKPGKAP 
KRL IYATFELASGVPSRFSGSG 
SGTDFT LT IS SLQPEDFATYYC 
HQLGSYRDIFGQGTKLE I KRGG 
SGGGGSGDIQMIQSPSSLSASV 
GDRVT I TCRASQLVS SAVAWYQ 
QKPGKAPKLL IYWASARHIGVP 
SRESGSGSGT DF T LT I S SL QPE 
PEATY YOQQHYKTPFT FGQGTK 
LE TER 

1110F7-MIOVL SEQ ID NO.:646 DIQMTQ SP SSLSASVGDRVT IT 
CSAS SGS I SYI IYATQQKPGKAP 
KRLIYATFELASGVPSRFSGSG 
SGTDFILT I S SLOPEDFATTIC 
HOLGSYPDTFGQGTKLEIKR 

LINKER SEQ ID NO.:647 GGSGGGGSG 

11MAKI95-21VL SEQ ID NO.:648 DIQMTQSPSSLSASVGDRVT IT 
CRASQLVSSAVP,WYQQFPGRAP 
KLL IYWASARHTGVPSRFSGSG 
SGTEFT LT I S SLQPEDFATYYC 
QQHIKIPFTEGQGTELEIKR 

CL SEQ ID NO.:649 TVALPSVFIFPPSDEQLKSGTA 
SVVCLLNNPYRRYAKVQWEVDN 
AL Q SONS QE S VT EQ USED S TES 
L55 T LT L S KADYEKHKVIACEV 
IHQGLSSPVITSENRGEC 

DVD HEAVY 

VARIABLE 
H10F7-M10-GS10- 

IIMAK195-24 DVD 

SEQ ID NO.:650 

EVQLVQSGAEVKKPGSSVKVSC 
KASGYTEDDYE I HWVRQAPGQG 
LEW IGVNDPESGGIFYNQKEDG 
RAILTADES T SIAYMEL SS LRS 
EDIAVYYCTRYDETAIDSFYGMDY 
WGQGTIV'IVSSGGGGSGGGGSE 
VQLVESGGGLVQPGGS LRL SCA 
ASGF IF SNYGVETATVRQAP GFGL 
EWVSGIWADGSTHEADIVESRF 
II SRENSENTLYLQMNSLRAED 
TAVYYCAREWQHGPVAYWGQGT 
LVTVSS 

I-110E7-MIOVh SEQ ID NO.:651 EVOLVQSGAEVISKPGSSVKVSC 
KASGYTEDDYEIHUVRQAPGQG 
LEW IGVNDPESGGTFYNQKF DG 
RAT L TADKS TS TAYME L S S L RS 
EDTAVYYCIRIDKWDSFYGMDY 
WGQGTTVIVSS 

LINKER SEQ ID NO.:652 GGGGSGGGGS 

HMAK195-24 VS SEQ II) NO.:653 EVQLVESGGGLVQPGGS LRL SC 
AASGFTFSNYGVEWVRQAPGKG 
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LEWVSGIWADGSIHYADTVKSR 
FT I SRDNSKNTLYLQMES LRAE 
DTAVYYCARENQHGPVAYWGQG 
TLVTVSS 

CH CG1. 234,235 
MUT 

Z NONA 

SEQ ID NO.:654 ASIKGPSVEPLAPSSKSTSGGI 
AALGCLVEDYFPEPVTVSWNSG 
ALT SGVHTFPAVLQSSGLY SL S 
SVVTVPSSSIGTQTY ICNVNHK 
PSNTKVDKKVEPK SGDKT HT CP 
PCPAPF,AAGGPSVELEPPKPED 
TLMI SRITEVTCVVVDVSHEDP 
EVKFNMYVDGVEVHNAKTKP RE 
EQYN STY RWSVLIVL HQDW LN 
GKEYKCKVSNKALPAP I EKT IS 
KAKGQPREPQVYTLPPSREEMT 
KNQVSLTCLVKGRYPSDIAVEW 
ESNGQPENNYKTTPPVLDS DOS 
FF LY S KLTV DKS RWQQGNVF SC 
SVMHEALHNHYTQKSLSLSPGK 

DVD LIGHT VARIABLE 

hl0F7-M10-GS10- 
hMAKI95-24 DVD 

SEQ ID NO.:655 

DIQMTQSP SSLSASVGDRVT IT 
CSASSGS I S YI DWFQQKPGKAP 
KRL I YATFELASGVP SRF SGSG 
SGT OFT LT I SS LQREDEATYIC 
HQLGSYPDTFGQGTKLEIKRGG 
SGGGGSG DI QMTQSP S SL SASV 
GDRVT I TCKASQLVSSAVAWYQ 
QKPGKAPKLL I YWAS TLETGVP 
SRESGSGSGIDETLT I S SLQPR 
ETAT YYCQQHYRTPF T FGQGIK 
LE IKR 

HIOF7-MIOVI, SEQ ID NO.:656 DIQMTQSP SSL SASVGDRVT IT 
CSAS SOS I S,YI DWFQQKPGKAP 
KRL IYATFELASGVPSRFSGSG 
SGTDFTLT I SSLQPEDFATY YC 
HQ LG S YP DTFGQG TKL EI KR 

LINKER SEQ ID NO.:657 005000050 

1IMAK 195-24VI, SEQ ID N0 :658 DIQMTQSP SSLSASVGDRVT IT 
CIC_AS QLVS SAVAWYQQKPGKAP 
ELL I YWAS T LHIGVP SRF SGSG 
SGIDFTLT I SS LQPEDFATYYC 
QQHYRTPFTFGQGTKLEIKR 

CL SEQ ID N0.:659 TVAAPSVF IFPPSDEQLKSGTA 
SVVCLINNFYPREAKVQWEVDN 
ALQSGNSQESVTEQDSKDSTYS 
1 SS 'EL T L SKADYEKHKV YACEV 
THQGISSPVIKSFERGEC 

DVD HEAVY 
VARIABLE 
IIMAK199-1-GS10.- 
1110F7-MI1 DVD 

SEQ ID NO.:660 

EVQLVQSGAEVKKPGASVKVS0 
KASGYT.FANYGI INVRQAPGQG 
LEWMGWINTYIGKPTYAQKEQG 
RVTMTTDTSTSTAYMELSSLRS 
EDTAVYYCARKLF T TMDVT DNA 
MDYWGQGITVTVSSGGGGSGGG 
GSEVQLVQSGAEVKKPGS SVKV 
SCKASGYTFTDYEIWATVRQAPG 
QGLEMMGVNDPESGGTFYNQKF 
DGRVTLIADESISTAYMELSSL 
RSEDTAVYYCTRYSKiNDSEDGM 
DYWGQGTTVTVSS 

HMAK199-1Vh SEQ ID NO.:661 EVQ LVQ S GAEVKKPGASVKVS C 
KASGYTFANYG I IWVRQAPGQG 
LEWMGWINTYIGKPTYAQKFQG 
RVTMTT DT S TSTAYME L SS IRS 
EDTAVYYCARKL ET TMDVT DNA 
MDYWOQGTIVTVSS 
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LINKER SEQ ID NO.:662 00005000GS 

1110E7-M11 Vh SEQ ID NO.:663 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTEDIDYEIHWVRQAPGQG 
LEWMGVNDPESGGTFYNQKFDG 
RVTLIADE S IS IAY14EL S SIRS 
BDTAVYIC TRY S KWDS RDGMDY 
WGQGTTVTVSS 

CH CG1234, 235 

MOT Z NONA 

SEQ ID NO.:664 ASTKGPSVFPLAPSSKSTSGGT 
AALGCLVKDYRPEPVIVSWNSG 
ALT SGVHTFPAVLQS SGLY S LS 
SVVTVPSSSLGTQTYICNVNHK 
PSITIKVDKKVEPRSCDKTHTCP 
PCPAPEAAGGPSVFLEPPRPKD 
TLMISRTPEVTCVVVDVSEEDP 
EVKFNWYVDGVEVHNAKTKPRE 
EQYNSTYRVVSVLIVLHQDWLN 
GKEYKCKVSNKALPAPIEKTIS 
KARGQPREPQVYTLPPSRDEMT 
KNQVSLTCLVKGFYPSDIAVEW 
ESNGQPENNYKTIPPVLDSDOS 
FFLYSKLTVDKSRWQQGNVFSC 
SVMHEALHNHYTQKSISISPOK 

DVD LIGHT VARIABLE 

HMAK199-1-GS10- 
HIOE7-MI1DVD 

SEQ ID NO.:665 

DIQMTQSPSSLSASVGDRVTIT 
CRASQDISQYLNWYQQKPGKAP 
KLLIYYTSRLQSGVPSRFSGSG 
SGTDFTLT ISSLQPEDRATYRC 
QQGNTWPPTRGQGTKLEIKRGG 
SGGGGSGDIQMTQSPSSLSASV 
GDRVIITCRAS SGI 55Y I DWFQ 
OKPGRAPKRL I YATFDLASGVP 
SRFSGSGSGT DYT LT I S SLQPE 
DFAIIICRQVG SYPETFGQGTY. 
LE IKR 

HMAK199-1 VL SEQ II) NO.:666 DIQMTQSPSSLSASVGDRVTIT 
CRASQDI SQYLNWYQQKPGKAP 
KLLIYYTSRLQSGVPSRFSGSG 
SOTDE—ELT I S S LQPEDFATYFC 
QQGNIWPPTFGQGIKLEIKR 

LINKER SEQ ID NO.:667 5555005SG 

H10F7-M1 —L SEQ ID NO.:668 DIQMTQSPSSLSASVGDRVTIT 
GRAS SG I I SYIDWFQQKPGKAP 
HRL I YATF DLASGVP SRF SGSG 
SGTDYTLT I SSLQPEDFATYYG 
RQVGSYPETFGQGTKLEIKR 

CL SEQ ID NO.:669 TVAAPSVE I FPP SDEQLKSGTA 
SVVCLINNFYPREAKVQWEVD14 
ALQSONSQESVTRQDSRDSTYS 
LS S TLIL SKADIEK HKVYACEV 
THQGLSSPVTKSFURGEC 

DVD I-WAVY 

VARIABLE 

HMAK199-1-GS10- 
1-I 101-57 -M 10 DVD 

SEQ ID NO.:670 

EVQLVQSGAEVKKPGASVKV SC 
KASGYTFANYGI IWVRQAPGQG 
LEWMGWINTYTGRPIYAQKFQG 
RVTMTTDTS I S TAYMEL SSLRS 
EDTAVYYCARKLFTTMDVTDNA 
MDYWGQGTIVTVSSGOGGSGOG 
GS EVQLVQ SGAEVKKPGSSVKV 
SCKASGYTFDDYEIHWVRQAPG 
QGLEW IGVNDPE'SGGTFYNQKF 
DORATLIADRSISTAYMELSSL 
PSEDTAVYYGTRYDKWDSFYGM 
DYWGQGTTVTVSS 

HMAK199-IVh SEQ ID NO.:671 EVQLVQSGAEVKKPGASVKVSC 
12SGYTFANYGI IWVRQAPGQG 
LEWMGWINTITGICPTYACKFQG 
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RV TMTIDTSTS TAYMEL S S LRS 
EDTP,VIICARKLFTIMIDVIDNA 
MDTATG4GTTVIVSS 

LINKER SEQ ID NO.:672 GGGGSGGGGS 

1-11057-M10 Vh SEQ ID NO.:673 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTEDDYEIHWVRQAPGQG 
LEMIGVNDPESGGTFYHQKFOG 
RAILTADKS IS TAYMEL S SIRS 
EDTAVYYCTRIDKWDSFYGMDY 
WGINTIVIVSS 

CH CG1234, 235 

MUT Z NONA 

SEQ ID NO.:674 ASTKGPSVFPLAPSSKSTSGGT 
AALGCLVKDYFPEPVTVSMNSG 
AL TSGVHT FPAVEQS SG LYS LS 
SVVTVPSSSLGTQTYICNVNFIK 
PSNIKVDKKVEPKSCDKTHICP 
PCPAPEAAGGPSVFLEPPKPKD 
ILMI SRTPEVICVVVDVSHEDP 
EVKFHWYVDGVEVHNAKTKPRE 
EQYNSTYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALPAP IEKT IS 
KAKGQPREPQVYTLPPSREEMT 
KNQVSLTCLVKGFYPSDIAVEW 
ESNGQPENNYKTTPPVLDSDGS 
FELY S KL TVDKSRWQQGNVF SC 
SVMHEALHNHYTQKSLSLSPGK 

DVD LIGHT VARIABLE 

HMAKI99-1—GS10— 
HIOF7—MIODVD 

SEQ ID NO.:675 
DI QMTQSPS SLSASVGDRVTIT 
CRASQDI SQYLNWYQQKPGKAP 
KLL IYYTSRLQSGVPSRFSGSG 
SGIDETLT I S 9 LQPEDFAT YFC 
44GNIWPPIFGQGTKLEIKRGG 
SGGGGSGDIQMTQSPSSLSASV 
GDRVT ITCSASSGS I S1IDWFQ 
QKPGKAPKRLIYAITELASGVP 
SRESGSGSGIDEILT I S SLQPE 
DEATYYCHQLGSYPDIFGQGTK 
LEIKR 

HMAKI99-1 VL SEQ ID NO.:676 DIQMTQS2SSLSASVGDRVT IT 
CRASQDI SQYLNWYQQKPGKAP 
MEL I YYTSRLQSGVPSRFSGSG 
SGTDFTLT LS S I,Cd PEDMATYFC 
QQGNTWPPIFGQGTKLEIKR 

LINKER SEQ ID NO.:677 GGSGGGGSG 

111057-MIOVL SEQ ID NO.:678 DIQMIQSPSSLSASVGDRVIIT 
CSASSGS I SYIDMEMKPGKAP 
KRLIYA.TFELLSGVP S RF SG SG 
SGIDET LT IS SLQPEDFATTYC 
HQLGSYPDTEGQGIIKLEIKR 

CL SEQ ID NO.:679 TVAAPSVFIETPSDEQLKSGIA 
S VVC LLNIVEYPREAKVQWKVDN 
ALQSGNS QE SVT EQ D S PD S 'EIS 
LSSTLTLSKADYEKHKVYACEV 
THQGLESPVIKSENRGEC 

DVD HEAVY 
VARIABLE 
HMAK199-10—GS10— 

H 1057—MI1 DVD 

SEQ II) NO.:680 
EVQLVQSGAEVKKPGASVKVSC 
KP,SGYTENNYG I IWVRQAPGQG 
LEWMGMINTICSGKPTYAQKFQG 
RVTMTTDTSTSTAYMELSSLRS 
EDTAVYFCARKLFTIMDVTDN,k 
MDYWGQGTTVIVSSGGGGSGGG 
GSEVQLVQSGAEVKKPGS SVKV 
SCKASGYTFTDYEIHINIVRQAPG 
QGLEWMGVHDPESGGTFYNQKF 
DGRVTLTADESTSTAIMELSSL 
RSEDTAVYYCTRYSKWDSFDGM 
DYWGQGTTVTVSS 
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ILMAK199-10V1i SEQ ID NO.:681 EVQLVQSGAEVEKPGASVEVSC 
KASGYTE-NNYG I IWVRQAPGQG 
LEWMGWINTYSOKPIYAQKFQG 
RVT MT T DT ST S TAYME L S S LRS 
EDIAVYFCARKL FTIMDVI DNA 
NIDYWGQGTTVIVSS 

LINKER SEQ ID NO.:682 LOGO SCOLDS 

HIOF7-MI I VII SEQ ID NO.:683 EVQLVQSGAEVKKPGSSVKVSC 
EASGYTFIDYET HWVRQAPGQG 
LEWMGVNDPESGGIFYNQKEDG 
RVT L TADE ST S TAYMEL SS LRS 
EDTAVIICTRY SKWDS F DOWDY 
WGQCTIVI(ISS 

CH CGI, 234,235 

MUT Z NONA 

SEQ ID NO.:684 ASTKGPSVFPLAPSSKSTSGGI 
AALGCLVKDYFPEPVTVSWNSG 
AL TS GVHTFPAVLOS SOLYST S 
SVVIVP GS SLGTQTYI CNVIlliK 
PSNIKVDEKVEPESCDETHICP 
PCPAPEAAGGPSVFLEPPEPED 
TLMI SRIPEVICVVVDVSHEDP 
EVEENWYVDOVEVHNAKTKPRE 
EQYNSTYRVVSVLTVLHQDWTN 
OKEIKOKVSNKALPAPIEKIIS 
KAKGQPREPQVYTLPPSREEMT 
KNQVSLTCLVEGFYPSDIAVEW 
ESNGQPENNYKTIPPVLDSDGS 
FE LY SKLTVDES RWQQGNVF SC 
SVMHEALHNHYTQKSLSLSPOK 

DVD LIGHT VARIABLE 
HMAKI99-10-GS10- 
1-110F7-1\411DVD 

SEQ ID NO.:685 

DIQMTQSP S SLSASVGDRVT IT 
CRASQDISNFLNWYQQKPGKAP 
ELL I YYT S RLQS GVP S RF SGSG 
SGIDYILT I SSLQPEDFATYFC 
QQGINITQPPTEGQGTKLEIKRGO 
SGOGOSODIQMTQSPSSL EASY 
GDRVT I TCRAS SG I IS Y I DWFQ 
QKPGKAPERLITATEDLASOVP 
SRFSGSGSGT DYTLT I S SLQPE 
DFATYYCRQVGSYPETTGQGIK 
LE IKR 

HMAKI99-10 NIL SEQ ID NO.:686 DIQMTQSP S SISASVGDRVI IT 
CRASQDI SNFLNWYQQKPGKAP 
ELL IYYTSRLQSGVPSRFSGSG 
SGTDYT LT I SSLQPEDFATYFC 
QQGITIQPPTEGQGTKLEIKR 

LINKER SEQ ID NO.:687 005000050 

Ill0F7-MIIVL SEQ ID NO.:688 DI QMTQSP SSL SASPODRVT I T 
CRASSGI I SYI DWFQQKPGKAP 
KRL I TATE DLASGVP SRF SGSG 
SGIDYTLTI SSLQP EDFATYYC 
RQVGSYPETFGQGTKLE IKR 

CL SEQ ID N0.:689 TVAAPSVF I FPP S DEQLKSGTA 
SVVCL LNNF YPREAKVQWKVDN 
ALQS GN S QE S VTEQDSKDS II S 
LS ST LT L SKADYEKHKVIACEV 
THQGLSSPVTESENRGEC 
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DVD HEAVY 

VARIABLE 

IIMAK199-10-GS 10- 
H10E7-1\410 DVD 

SEQ ID NO.:690 

EVQLVQSGAEVKKPGASVKVSC 
KASGYTENNYGI IWVRQAPGQG 
LEWMGWINTY SGKPTYAQKFQG 
RVTMTTDT ST STAYMEL SSLRS 
EDIAVYFCARKL,F7TMOVioNA 
MDYWGQGTTVTVSSGGGGSGGG 
GSEVQLVQSGAEVKKPCSSVKV 
SCKASGYTFDDYEIHWVRQAPG 
QGLEWIGVNDPESCGTFYNQKF 
DGPAIL TADKS TS TAIMEL 5 SU 
RSEDTAVYICTRYDKWDSFYGM 
DYWGQGTTVTVSS 

HMAK199-10Vh SEQ ID NO.:691 EVQLVQSGAEVKKPGASVKVSC 
K._ASGYTE'NNYG I IWVRQAPGQG 
LEWMGWINTYSGKPTYAQKFQG 
PVT= DT ST STAYMEL SS LRS 
EDIAVIECARKLFT TMDVT DNA 
MDYINGQCTIVIVSS 

LINKER SEQ ID NO.:692 GGGGSGGGGS 

HIOE7-M10 Vh SEQ ID NO.:693 EVQLVQSGAEVKKPGSSVKVSC 
KA SGY TED DYE I HWVRQAP GQG 
LEWIGVNDPESGGIFYNQKFDG 
RATL TADKST STAYMEL SS LAS 
EDTAVYYCTRYDKWDSFYGMDY 
WGQGTTVTVSS 

CH CGI ,234, 235 
MUT 
Z NONA 

SEQ ID NO.:694 ASTKGPSVFP LAP SSKST SGGT 
AALGCLVKDYFPEPVTVSWNSG 
ALTSGVHTFPAVLQSSGLYSLS 
SVVTVPSSSLGTQTY ICNVNHK 
PS NIKVDKKVEPES C DKTHTC P 
PCPAPEAAGGPSVFLEPPKPED 
TLMI SRTPEVTCVVVDVSHEDP 
EVKFNWYVDGVEVI-INAKTKP RE 
EQINSTYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALPAP =Kit S 
EAKGQPREPQVYTL PP S REEMT 
KNQVSLTCLVKGFYPSDIAVEW 
ESNGQPENNYET TPPVL DS DGS 
FFLYSELTVDESRMQQ0NVESC 
SVMHEALHNHY TOES L SL S POK 

DVD LIGHT VARIABT  F  
HNIAKI99-10-GS10- 
HIOE7-MIODVD 

SEQ ID NO.:695 

DIQMTQSPSSLEASVGDRVIII 
CRASQDISNFLNWYQQKPGKAP 
KLL I YYT SRLQSGVP SRFSGSG 
SGTDYTLT I SS LQPEDFATYFC 
NGETQPPIFGQGTKLE I KRGG 
SGGGGSGDIQMTQSPSSLSASV 
GDRVTI TCSAS SGS I S. YIDWE'Q 
QKPGKAPKRL IYATFELASGVP 
SRFSGSGSGTDFILI I S SLQPE 
DFATYYCHQLGSYPDTFGQGTK 
LE IKR 

LIMAKI99 0 VL SEQ ID NO.:696 DIQMTQSPSS L SASVGDRVTI I 
CRASQDI SUE LNWYQQKPGKAP 
KLL IYYTSRLQSGVPSRFSGSG 
SGTDYILT I S SLQPEDFATYFC 
QQGNTQPPTEGQGTKLE IKR 

LINKER SEQ ID NO.:697 GGSGGGGSG 

1110E7-M1OVL SEQ Ill NO.:698 DIQMIQSPSSLSASVGDRVTI I 
CSASSGS I SYI DWEQQKPGKAP 
KRL I YATFELASGVP SRFSGSG 
SGTDFILT I S SLQPEDFATYYC 
HQLGSIPDTEGQCIKLEIKR 

CL SEQ ID NO.:699 TVAAPSVFIFPPSDEQLKSGTA 
SVVCLENNEYPREAKVQWEVDN 
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ALQSGNSQESVTEQDSKDSTYS 
LSS TLILSKADYEKHKVYACEV 
THQGLSSPVIESENRGEC 

DVD HEAVY 

VARIABLE 

1iMAK199-6-GS10- 
MOH-MI 1 DVD 

SEQ ID NO.:700 

EVQ LVQ S GAEVKKP GAS VKVS C 
KASGYTFNNYG INfATVRQAPGQG 
LEWMGWINTYTGKPTYAQKFQG 
RVIMITDISISTAYMELSSLRS 
EDTAVIFGARKFRNTVAVIDYA 
MDYWGQGTIVTVS SGGGGSGGG 
GSEVQLVQSGAEVKKPGS SVKV 
SCKASGYTFTDYEI HTATVRQAPG 
QGLEWMGVNDPESGGITYNQKF 
DGRVT LIADE ST S TAYMEL S SL 
RSEDTAVYYGIRYSISWDSFDGM 
DYWGQGTIVIVSS 

HMAKI99-6Vh SEQ ID NO.:701 EVQLVQSGAEVKKPGASVKVSC 
KASGYTENNYG ININVRQAPGQG 
LEWMGWINTYTGKPTYAQKFQG 
RVIMITDISISTAYMELSSLRS 
EDTAVYFGARKFRNTVAVIDYA 
MDYWGQGTTVTV SS 

LINKER SEQ ID NO.:702 GGGGSGGGGS 

HIOF7-M11 Vh SEQ ID NO.:703 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTFTDYE IHWVRQAPGQG 
LEWMGVNDPESGGTFYNQKFDG 
WEL TADEST S TAYME LS S LAS 
EDTAVYYCIRYSKWDSFDGMDY 
WGQGITVIVSS 

CH CG1, 234,235 
MUT 

Z NONA 

SEQ ID NO.:704 ASIKGPSVFPLAPSSKSTSGGT 
AALGOLVKDYFPEPVIVSWNSG 
ALT SGVHTFPAVLQ SSGLYSLS 
SVVIVPSSSLGTQTY ICNVNHK 
P SNIKVDKKVEPK SC DKTHTCP 
PCPAPEAAGGPSVFLFPPKPKD 
ILMISRIPEVTOVVVDVSHEDP 
EVKFNWYVEGVEVHNAKTKP RE 
EQYNSTYRVVSVLTVLHQDWLN 
GKEYKCKVF,NKALPAP IEKT IS 
KAKGQP REP QVYT L PP S RE ENT 
KNQVSLICLVKGFYPSDIAVEW 
ESNGQP ENNYKT I PPVLDS DC S 
FFLY SKLIVDKSRWQQGNVF SG 
SVMHEALHNHYTQKSLSLSPGK 

DVD LIGHT VARIABLE 

HMAKI99-6-GS10- 
HIOF7-M11DVD 

SEQ ID NO.:705 

DIQMTOSP S SL SASVGDRVI IT 
CRASQDI YDVLNWYQQKPGKAP 
KLL I YYASRLQSGVPSRFSGSG 
SGIDFTLT I S S LQPEDFATYYC 
QQGITLPPTFGQGTKLEIKRGG 
SGGGGSGDIQMTQSPSSLSASV 
GDPVT ITCRASSGI IS Y IDWFQ 
QKPGKAPKRLIYATFDLASGVP 
SRF SGSGSGIDYTLI I SSLQPE 
DEATYYCRQVGSYPETFGQGTK 
LEIKR 

HMAK199-6 VI, SEQ ID NO.:706 DIQMTQSPSSLSASVGDRVT IT 
CRASQDI YDVLNWYQQKPGKAP 
KLLIYYASRLQSGVPSRFSGSG 
SGIDFILT I SSLQPEDFATYYG 
QQGITLPPTFGQGTKLEIKR 

LINKER SEQ ID NO.:707 GGSGGGGSG 

1-110F7-MI I VI, SEQ ID NO.:708 DIQMTQSP S S L SASVGDRVT IT 
CRASSGI I SY I DWFQQKPGKAP 
KRL I YATFDLASGVPSRFSGSG 
SGIDYTLI I S SLQPEDFATYYC 
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RQVGSYPETFGQGTKLE IKR  

CL SEQ ID NO.:709 IVAAPSVFIFPPSDEQLKSGTA 
SVVCLLNNFYPREAKVQWKVDN 
ALQSGNSQESVIEQDSKDSTYS 
LSSILTLSKADYEKHKVYACEV 
IHQGLSSPVIKSENRGFC 

DVD HEAVY 
VARIABLE 

HMAKI99-6-GS10- 
H10F7-M I 0 DVD 

SEQ Ill NO.:710 

EVQLVQSGAEVKKPGASVKVSC 
FASGYTENNYGINWVRQAPGQG 
LEWMGWINTYTGKPTYAQKFQG 
RVTM.TIDISTSTAYMELSSLRS 
EDTAVYFCARKFRNIVAVIDYA 
MDYWGQGTIVIVSSGGGGSGGG 
GS EVQLVQSGAEVKKPGSSVKV 
SCKASGYTF DDYE IHWVRQAPG 
QGLEWIGVNDPESGGTFINQKF 
DG RAT L TADKS I STAYMELS SL 
RSEDIAVYYCTRYDKWDSFYGM 
DYWGQGTIVIVSS 

HMAKI 99-6Vh SEQ II) NO.:711 EVQLVQSGAEVKKPGASVKVSC 
KASGYTENNYGINWVRQAPGQG 
LEWMGW I NTYTGKPIYAQKFQG 
RVIMITDISIS TAY ME L SS LAS 
EDTAVYFCARKERNIVAVTD1A 
MDYWGQGTIVIVSS 

LINKER SEQ ID NO.:71.2 GGGGSGGGGS 

1110F7-M10 VI) SEQ ID NO.:713 EVQLVQSGAEVKKPGASVKVSC 
KASGYIEDDYEIHWVPQAPGQG 
LEWIGVNDPESGGIFYNGKEDG 
RATLIADKSISTAYMELSSLRS 
EDIAVYYCTRYDKWDSFYGMDY 
WGQGTTVIVSS 

CHCG1,234,235 
MUT 
Z NONA 

SEQ ID NO.:714 ASTKGPSVFPLAPSSKSISGGI 
AALGCLVYWYEPEPVTVSWNSG 
ALTSGVHIFPAVLQSSGLYSLS 
SVVIVPSSSLGIQTYIONVNHK 
PSNIKVDKKVEPKSCOKIHTCP 
PCPAPEAAGGPSVELFPPKPKD 
ILMISRIPEVICVVVDVSHEDP 
EVKFNWYVDGVEVHNAKIKPRE 
EQINSTYRVVSVLIVLHQDWLN 
GKEYKCKVSNKALPAPIEKTIS 
KAKGQPREPQVYILPPSREEMT 
KNQVSLICLVKGFYPSDIAVEW 
ESNGQPENNYKTTPPVLDSDGS 
FFLYSKLIVDKSRWQQGNVESC 
SVMHEALHNHYTQKSLSLSPGK 

DVD LIGHT VARIABLE 

HMAKI99-6-GS 10- 

HIOF7-M10 DVD 

SEQ ID NO.:715 

DIQMIQSPSSLSASVGDRVIIT 
CRASQDIYDVLNWYQQKPGKAP 
KLLIYYASRLQSGVPSRFSGSG 
SGIDFILI I S SLQP EDFAT YYC 
QQGITLPPIFGQGIKLE IKRGG 
SGGGGSGDIQMTQSP SELSASV 
GDRVII ICSAS SGS ISY I DWFQ 
QKPGKAPKRL I YATFELASGVP 
SRESGSGSGIDEILT I SSLQPE 
DEATYYCHOLGSYPDTEGQGIK 
LE IKR 

HMAK199-6 VL SEQ ID NO.:716 DIQMIQSPSSLSASVGDRVIII 
CRASQDIYDVLNWYQQKPGKAP 
KLLEYYASRLQSGVPSRESGSG 
SGIDFILTISSLOPEDFATYYC 
QQGIILPPTFGQGTKLEIKR 

LINKER SEQ ID NO.:717 GGSGGGGSG 

HI 057-M1OVL SEQ ID NO.:718 DTQMTQSP S SL SASVGDRVTI T 
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CSASSGS I SYIDWFQQKPGKAP 
KRL I YATFELASGVPSRFSGSG 
SGTEFILT I SS LQPEDFATYYO 
liQLGSYPDTFGQGTKLEIKR 

CL SEQ 11) NO.:719 TVAAPSVFIFPPSDEQLKSGTA 
SVVOLLENFYPREAKVQWKVDN 
ALQSGESQESVIEQDSKDSTYS 
LSS TULL SKADYEKHKVYAGEV 
THQGLSSPVIKSENRGEC 

DVD HEAVY 

VARIABLE 
HMAK199-4-GS10- 
1410F7-M11 DVD 

SEQ ID NO.:720 

EVQLVQSGAEVKKPGASVKVSC 
KASGYTENNYGI IWVRQAPGQG 
LEWMOWINTYTGKPTYAQKFQG 
RVTMTT DT STS MEMEL S SLRS 
EDTAVYiCARY,:LENTvAvioNA 
MDYWGQGTIVTVSSGGGGSGGO 
GS EVQLVQSGAEVKKPGSSVKV 
SCKASGITETDIEIEWVRQAPG 
QGLEWMGVNDPESGGIFYNQKF 
DGRVTL TADES 'I S TAYMEL SS L 
RSEDTAVYYCIRYSKWDSFDGPI 
DYWGQGITVIDDSS 

HMAK199-4Vh SEQ ID NO.:721 EVQLVQSGAEVECKPGASVICVSC 
KASGY TFNNYG I IWVRQAPGQG 
LEWMGWINTYTGKPTYAQKFQG 
RVTMTIET S TS TAYMEL SSLRS 
EDTAVYYCARKLENTVAVIDNA 
MEYWGQGTTVTVSS 

LINKER SEQ ID NO.:722 GGGGSGGGGS 

1-110F7-M11VE SEQ ID NO.:723 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTFTDYEIHWVRQAPGQG 
LEWMGVNDPESGGTF INQKF DC 
RVTLTADES TS TAY ME L SSLAS 
EDTAVYYCTRYSKWDSFDGMDY 
WGQGTTVTVSS 

CH CGI, 234, 235 

MUT Z NONA 

SEQ Ill NO.:724 ASTKGP SVFP LAPSSKS T SCOT 
AALGCLVICYFPEPVTVSWNSG 
ALTSGVHTFPAVLQS SGL YS LS 
SVVTVPS SSLGTQTYICNVNHK 
PS NT KVDKKVEPKSC DKIHICP 
PCPAPEAAGGPSVFCFPFKPKD 
TLMI SRTPEVTCVVVDVSHEDP 
EVKENWY \IDGVEVI-114AKTKPRE 
EQYNSTERVVSVLTVLHQDWIN 
GKEYKCKVSNKALPAP I EKT IS 
KAKGQPREPQVYTLPPSREEMT 
KNQVSLTCLVKGFYP SD IAVEW 

' ESNGQPENNYKTIPPVLDSDGS 
FE LISKLTVEKSRWQQGNVF SC 
SVMHEALHNHYTQKSLSLSPGK 

DVD LIGHT VARIABLE 
ILMAK199-4-GS10- 

HIOF7-M11 DVD 

SEQ ID NO.:725 

DIQMTQ SP SSL SASVGDRVIII 
CRASQDIENYLNWYQQKPGKAP 
KLL I YYT SRLQ SGVP SRF SGSG 
SGIDET LT I SSLQPEDFATYFO 
QQGNIQPPIFGQGIKLEIKRGG 
SOGGGSGDIQMTQSPSSLSASV 
GDRVT I TCRASSG IISYI DWFQ 
QKPGKAPKRL I YATF DLASGVP 
SRF SGSGSGTDIT LI I SSLQPE 
DFATYYCRQVGSYPETFGQGTK 
LEIKR 

HMAK199-4 VL SEQ ID NO.:726 DI QMTQSP SSLSASVGDRVT IT 
CRASQDIENYLNWIQQKPGKAP 
KLL TYYTSRLQSGVPSRFSGSG 
SG T DE T LT I SS LQP E DFATYFC 
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NGITIQPPTFGQGTKLE I KR 

LINKER SEQ ID NO.:727 GGSGGGGSG 

1110E7-MI 1VL SEQ ID NO.:728 DIQMISSPEISL SASVGDRVT IT 
GRASSO I I SYI DWFQQKPOKAP 
KRL IYATEDLASGVASRFSGSG 
SGT DTI LI I S SLQPECFATYIC 
RQ \IGSYPETFGQGTKLEIKR 

CL SEQ ID NO.:729 IVAAPSVF IFPPSDEQLKSGTA 
SWCLLNNFYPREAKVQWKVDN 
ALQSONSQESVIEQDSKDSTYS 
LSSILTLSKADYEKHKVIACEV 
THQGLSSPVTKSFNRGEC 

DVD HEAVY 
VARIABLE 

IIMA.K 195-24-SS- 
H10F7-M11 DVD 

SEQ H) NO.:730 

EVQL\IE SGGGLIIQPGGS L RI SC 
AASGFIFSNYGVEWRQAPGKG 
LEWVSGIWADGSTEYADTVKSR 
FT: SRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYTNGQG 
TL VT VS SAS TKGPEVQL VQS GA 
EVKKP GS SVPAISC KA SG YTFI ID 
YE I HFA/RQAPGQGLEWMG VNDP 
ESGGIFYNQKFDGRVTITADES 
TSTAYMELSSLRSEDTAVYYCT 
RYSKWDSFIDGP4DYWG4GTIVTV 
SS 

HMAK195-24 Vh SEQ ID NO.:731 ElIQLVESG,GLVQPGGSLRL SC 
AASGF IF SNICIVEWVRQP.PGKG 
LEWVSG IWADGSIIIYADTVICSR 
Fir SRDNSKIITLYLQMNSLRAE 
DTAVYICAREWQHGPVAYWGQG 
TIXTVSS 

LINKER SEQ ID NO.:732 ASTKGP 

HIOF7-M1 I Vh SEQ ID NO.:733 E \TQLVQSGAEVKI<PGSSVICVSC 
KASGYTFIDYE IHWVRQAPGQG 
LEYNMGVI1DPESGGIFYNQKFDG 
RVTL TAPE S ISTAIME L SS IRS 
EDTAVII(CTRISKSAIDSFDGMDY 
WGQG T TVIVS S 

CH CG1 Z NONA SEQ ID NO.:734 ASIKGPSVFPLAPSSKSTSGGT 
AALGCLXIKDYFPEPVIVS WN SG 
ACISG5THTFPFVLOSSGI2151S 
SVVIVPSS SLGTQTYICNVNI-IK 
PSNTKVIDKKVEPKSCDKTHICP 
PC PAP EL C COPS VFLFP PKPIID 
TLMISRTPEIVICVWDVSHEDA 
EVKFNWYVIDGVEVHNAKTKP RE 
EQYNSTYRWSVLIVLHQDIAILN 
GKEYKCKIISNKALPAP IEKT IS 
KAKGQPREPQVYILPPSREEMT 
KNQVSLICLVKGFYPSDIAVEW 
ES NGQP ENNYKTIPPVI DS DOS 
FELYSKLTVDKSRIQQGN \ IF SC 
SVMHEALHNHYTQKS LS L SPGY, 

DVD LIGHT VARIABLE 

HMAKI95-24-SS- 
H10F7-MI1DVD 

SEQ ID NO.:735 

DIQMTQSPSSLSASVGDRVI IT 
CKASQLVSSAVAWYQQKPGKAP 
KLLIYWASTLHIGVRSRESGSG 
SGT DST LT I SSLQPEDFATYYC 
QQHYRIPE'TFGQGTKLEIKRTV 
AAP DIQMIQSP SSISASVGDRV 
I LICRAS SGI :SY, IDWFQQKPG 
KAPKRL I YAIFDLASGVP SRF S 
GSG SGT DYI LT ISSLQPEDFAI 
YICRQVGSYPETEGOGTKLEIK 
R 
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HMAKI95-24 VL SEQ ID NO.:736 DIQMTQSPS S LSASVGDRVT I I 
CPASQLVSSAVAWYQQKPGKAP 
KLL I YWASTLHIGVPSRFSGSG 
SGIDFILI I SSLQPEDFATTYC 
QQHYRIPFTFGQGTKLEIKR 

LINKER SEQ 11) NO.:737 TVAAP 

HI0F74/11 I VL SEQ ID NO.:738 DI QMTQSP S SL SASVGDRVI I T 
CRASSG I IS Yr DWFQQKRGKAP 
KRL I YAIFDLASGVPSRFSGSG 
SGIDYTLT ISSLQPEDFATYYC 
RQVGSYPETFGQGTKLE IKR 

CL SEQ ID NO.:739 IVAAPSVF IFPPSDEQLKSGTA 
SV \ICLLNNFYPREAKVQWKVDN 
ALQSGNSQESVIEQDSKDSTYS 
LS STLTLS KADYEKTIKVYACEV 
THQGLEISPVIKSFNRGEC 

DVD HEAVY 

VARIABLE 
KNIAKI99-4-SS-H10F7- 

MI I DVD 

SEQ ID NO.:740 

EVQLVQSGAEVKIKPGASVKVSC 
KASGYTFNNYGI IraIVRQAPGQG 
LEWMGWINTLIGKPIYAQKFQG 
RVIMIIDISI STAYMEL S SERE) 
EDTAVY YCARKLFNIVAVI DNA 
MDYNGQGT TV TV S SAS I KGPEV 
QLVQSGAEVICKPGSSVKVSCKA 
SGYIFIDYEIHWVRQAPGQGLE 
WMGVNDPESGGIFYTIQKFDGRV 
ILTADE S TS TAYMET SS LRSED 
TAVYYCIRYSKWIDSFDGMDYWG 
QGITVTVSS 

I-IMAK199-4 Vii SEQ ID NO.:741 EVQLVQSGAEVKKPGASVKVSC 
KASGYITNNYGI IWVRQAPGQG 
LEWMGWINIYTGKPTYAQKFQG 
RVIMTI DT S T S TAYMEL S S LRS 
EDIAVYYCARKLFNIVAVI DNA 
MDYWGQGT TVTVSS 

LINKER SEQ ID NO.:742 ASIKGR 

Ill0F7-M1 I VII SEQ ID NO.:743 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTFIDYE IHWVRQAPGQG 
LEWMGVNDPESGGTFYNQKFDG 
RVILIADESTSTAIMELSSLRS 
EDTAVIICIRY SKIMS F DGMDY 
WGQGTTVTVSS 

CI CG I Z NONA SEQ ID NO.:744 SIKGPSVFPLATISSKSTSGGT 
ALGCLVKDYFPEPVIVSWNSG 

ALTSGVHTFPAVLQSSGLYSLS 
SVVIVP SS SLGTQTY I CNVNHK 
PSNTKVIDKKVEPKSCDKIHTCP 
RCPAPELLGGPSVFLFPPKPKD 
'FLINT SRIPEVICVVVDVSHEDP 
EVKFNWLVDGVEVHILAKIKP RE 
EQYNS TYRVVSVL TVLHQDWLN 
GKEYKCKVSNICAIPAP I EKT IS 
KAKGQP REP QVIT LPP S REEMT 
KNQVS LTCLVKGFYP SDIAVEW 
ESNGQPENNYKTTPPVLDSDGS 
FFLYSKLIVDKSRWQQGNVFSC 
SVMHEALHNHYTQKSLSLSPGK 
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DVD LIGHT VARIABLE 
HMAKI99-4-SS-H I 0E7- 

M1 I DVD 

SEQ ID NO.:745 

DIQMTQ SP SSL SASVGDRVT IT 
CRASQDIENYLNWYQQKPGKAP 
KLLIYYISRLQSGVPSRFSGSG 
SCEDE-ILI I SS LQPEDFATYFC 
QQGNTQPPTFGQGIKLE I KRTV 
AAP DIQMTQSPSSLSASVGDRV 
I I TCRAS SGI I SY I DWFQQKPG 
KAPKRL IYATFDLASGVP SRFS 
GSGSGT DYT LT I SSLQPEDFAT 
YYCRQVGSYPETFGQGTKLEIK 
R 

HMAK199-4 VL SEQ ID NO.:746 DIQMTQ SP SSL SASVODRVT IT 
C RAS Q D I EN Y LN W YQQKP GKAP 
KLL IYYTSRLQSGVPSRFSGSG 
SG I DF T LT I S S LQPE DFAT YFC 
QQGNIQPPTFGQGIKLE IKR 

LINKER SEQ ID NO.:747 GGSGGGGSG 

1-110F7-MI1VL SEQ ID NO.:748 DIQMTQSPSSLSASVGDRVT IT 
CRASSGI I SY I DWFQQKPGKAP 
KRL IYATFDLASGVPSRFSGSG 
SGTDYTLI I S SLQPEDFATYYC 
RQVGSYPETFGQGTKLE IKR 

CL SEQ II) NO.:749 TVAAPSVF IFP P S DEQLKSGIA 
SVVCLLNNFYPREAKVQWKVDN 
ALQSGNSQESVTEQDSKDSTYS 
LSSTLTLSKADYEKHKVYACEV 
THQGLSSPVTKSFNRGEC 

DVD HEAVY 

VALUABLE 
H10F7-M11- 
IIMAK199-4.4 DVD 

SEQ H) NO.:750 

EVQLVQS GARVICKPGS SVKVSG 
KASGYTFTDYEIHWVRQAPGQG 
LEWMGVNDPESGGTFYNQKEDG 
RVTLTADES TS TAYMEL S SLRS 
EDTAVYYCTRYSKWDSFDGMDY 
WGEDGITVIVSSASTKGPEVQLV 
QS GARVKKP GAS VKVS C KASGY 
TFNNYG I IWVRQAPGQGLEWMG 
WINTYTGKPIYAQKFQGRVIMT 
TDTS TS TAYMEL SSLRSEDTAV 
YYCARKLENTVAVTDNAMDTAIG 
QGTIVTVSS 

HIOF7-MI I Vh SEQ ID NO.:751 EVQLVQSGAVVKKPGSSVKVSC 
KASGYTFTDYE IHWVRQAPGQG 
LEWMGVNDPESGGIFYNQKFDG 
RV IL TADS S TSTAYMEL S S LAS 
EDTAVYYCTRYSKWDSFDGMDY 
WGQGTTVIVS 5 

LINKER SEQ ID NO.:752 AS TKGP 

HMAK199-4 Vh SEQ ID NO.:753 EVQLVQSGAEVKKPGASVKVSC 
KASGYTENNYG I IWVRQAPGQG 
LEWMGW I NIYIGKPIYAQKF QG 
RVTMITDISTSTAYMELSSLRS 
EDTAVY YCARKLENTVAVT DNA 
MDYWGQGTTVTVSS 

CH CG I Z NONA SEQ ID NO.:754 AS TKGP SVFP LAP S SKSTSGST 
AALGCLVKDIFPEPVTVSWNSG 
ALT SGVHTFPAVLQS SGLY S LS 
SVVTVP S SS LGTQTY ICNVNHK 
PS NT KV DKKVEPKSC DKTHICP 
PC PAP EL LGGP SVFL FPP KPKD 
I LM IS RI P EVI CVVVDV SHE DP 
EVECENKYVDGVEVHNAKTKRRE 
EQYNSTYRVVSVETVLHQDWLN 
GKEYKCKVSNKALPAP I SET IS 
KAKGQPREPQVY I LPP SREEMT 
KNQVSLICLVKGFYPSDIAVEW 
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ESNGQPENNYKTTPRVLDSDGS 
FELTS KLTVDKSRWQQGNVF SC 
SVMHEALHNHY TQKS LS L SPGE 

DVD LIGHT VARIABLE 

H10F7-M11- 

HMAK199-4.4 DVD 

SEQ ID NO.:755 

DIQMIQSP S SLSASVGDRVT IT 
GRAS SG I I SY I DWFQQKPGKAP 
KRL I YATE'DLASGVPSRFSGSG 
SGTDYILT I SSLQPEDFATYYC 
RQVGSYPETEGQGIKLEIKRTV 
AAP DIQMTQSPSSL SASVGDRV 
T 1 ICRASQDIENYLNWYQQKPG 
KAPKLL 1 YYT SRLQSGVP SAFE 
GSCSGIDFIL TIES LQP ED FAT 
YFCQQGNIQPPIFGQGTKLE I K 
R 

1110F7-M11 VL SEQ ID NO.:756 DIQMTQSP SSLSASVGDRVT IT 
CRASQDIENYLNWYQQKPGKAP 
KLL IYYI SRLQSGVP S RE SG SC 
SGEDFILT I SSLQPEDFATYFC 
QQGNIQPPIFGQGTKLEIKR 

LINKER SEQ ID NO.:757 TVAAP 

IIMAK199-4 VL SEQ ID NO.:758 DI QMTQ SPS SL SASVGDRVI I 'I 
CRASQDIENYLNWYNKPGKAP 
KLL I YYT SRLQSGVP SRF SGSG 
SUEDE" 'ELT I SSLQPEDFAIYFC 
QQGNIQPPTEGQGTKLE I KR 

CL SEQ ID NO.:759 'WRAP SVF I FRP S DEQLKSGIA 
SVVOL L NNE YP REAKVQWKVDN 
ALQSGN S QE SVT EQDSKDS ITS 
LSSILTLSKADYEKHIWYACEV 
THQGLSSPVIKSENRGEC 

DVD HEAVY 

VARIABLE 
H10F7-M1 I-

HMAK199-4.8 DVD 

SEQ ID NO.:760 

EVQLVQSGAEVKKPGS SVKVSC 
KASGYIFIDYEIHWVRQAPGQG 
LEWMGVNDPESGGIFYNQKEDG 
RVILIADESISTAYMEL SSLRS 
EDTAVYYCTRYSKWDSE'DGMDY 
WGQGTIVIVSSGGGGSGGGGSE 
VQLVQSGAEVKKPGASVKVSCK 
ASGYIFNNYG I IWVRQAPGQGL 
EWMGWINTYTGKPTYAQKFQGR 
vFmrIDTSTSTAYMF.T.SST.RSP. 
DTAVYICARKLFNIVAVIDNAM 
DYWGQGTIVIVS S 

HIOF7-M11 Vh SEQ ID NO.:761 EVQLVQSGAEVKKPGSSVKVSC 
KASGYIFIDYEIHWVRQAPGQG 
LEWMGVNDPESGGIFYNQKFDG 
RVILIADES T 5 TAYMEL SSLAS 
EDTAVYYC TRY SKWDSEDCMDY 
WGQGTIVIVSS 

LINKER SEQ II) NO.:762 GGGGSGGGGS 

HMAKI99-4 Vh SEQ ID NO.:763 EVQLVQSGAEVKKPGASVKVSC 
KASGYTENNYG I I WVRQAPGQG 
LEWMGWINTYIGKPIYAQKFQG 
RV TNT T DTS TS TAYME Is SS LRS 
EDIAVYYCARKLENTVAVI DNA 
MDYWGQGTTVIVSS 

CH CG1 Z NONA SEQ ID NO.:764 ASTKGP SVF18  LAP S SKS T SGGI 
AALGOLVKDYFPERVIVSNN SG 
AL I SGVHIFPAVL QS SGLY EL S 
S \ IVTVP SS SLGIQT Y ICNVNHK 
PENTKVDKKVEPKSCDKTHICP 
PC PAP EL L GGP EVE LFP PEP ED 
IIMISRTPEVICVVVDVSHEDP 
EVKENWYVDGVEVHNAKTKPRE 
EQYNSTYRVAISVLIVLHQDWLN 
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GKEYKCKVSNKALPAP I EKT IS 
KAKGQPREPQVYTLPPSREEMI 
KNQVSLTCLVKGFYPSDIAVEW 
ESN GQP ENNYKT IPPVLDS DOS 
['FLY S KLIVDESRWQQGNVF SC 
SVMHEAL HNHYT QKSL SL SP OK 

DVD LIGHT VARIABLE 

HIOF7-M11- 
HMAK199-4.8 DVD 

SEQ Ill NO.:765 

DIQMIQSP SSL SASVGDRVI IT 
CRASSGI ISYIDWFQQKPGKAP 
KRL I YATFDLASGVP SRF SGSG 
SGTDYT LT I S SLQPEDFATYYC 
RQVGSYPETESQGTKLEIKRGG 
SGGGGSGDIQMLQSP S SL SASV 
GDRVT ITCRASQDIENYLNWYQ 
QKPGKAPKLL IYITSRLQSGVP 
SRFSGSGSGTDFILT I SSLQPE 
DFATTFCQQGNIQPPITGQGTK 
LE IKR 

HIOF7-M11 VI_ SEQ ID NO.:766 DIQMIQSP SS L SASVGDRVT II 
CRASSGI ISYIDWFQQKPGKAP 
KRLIYATFDLASGVPSRESGSG 
SGTDYILT I S SLQPEDFATYYC 
RQVGSYPETFGQGTKLE IKR 

LINKER SEQ ID NO.:767 GGSGGGGSG 

Ft HMAK199-4VL SEQ ID NO.:768 DIQPITQSPSSLSASVGDRVT IT 
CRASQDIENYLNWYQQKPGICAP 
KLL I YY T SRLQ SGVPSRF SGSG 
SGTDFT LT I SSLQPEDFAIYFC 
QQGNIQPPIFGQCTKLEIKR 

CL SEQ ID NO.:769 TVA.APSVF I EPP SDEQLKSGTA 
SVVOLLNEFYPREAKVQWKVDN 
ALQSONSQESVIEQDSKDSTYS 
LS S TL TL SKADYEKHKVYACEV 
THQGLSSPVTKSENRGEC 

DVD I-IEAVY 
VARIABLE 

RMAK199-1-h10F7- 
M11.8 QL DVD 

SEQ ID NO.:770 

EVQLVQSGAEVEKPGASVKVSC 
KASGYLFANYG I IWVRQAPGQG 
LEWNIGWINTYTGKPIYAQKFQG 
RVIMT 'DDT S TSTAYMEL SS TRS 
EDTAVYYCARKLFTIMDVIDNA 
MDYWGQGTTVIVSSGGGGSGGG 
GSEVQLVQSGAEVEKPGSSVEV 
SCKASGYIFTDYEILIWVRQAPG 
QGLEWMGVLIDPESGGIFINQKF 
DORVILTADEST STAYMELSSL 
RSEDTAVYYCTRYSKWDSFDGM 
DYWGQGTTVTVSS 

HMAKI99-1 Vh SEQ II) NO.:771 EVQLVQ SGAEVKKPGAS VKV SC 
ICASGYIFANYGI IKTVRQAPGQG 
LEWMGWINTYTGKFTYAQDFQG 
PVT= DT S I STAYMEL SS LES 
EDTAVYYCARKL FT IMDVT DNA 
MDYWGQGTTVTVSS 

LINKER SEQ ID NO.:772 GGGGSGGGGS 

1-110E7-M11 Vh SEQ ID NO.:773 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTFTDYEIHWVRQAPGQG 
LEWMGVN DIE SGGTF YNQKF DO 
RVTLIADESTSTAYMELSSLRS 
EDTAVYYC T RI SKWDSF DGMDY 
WGQGTIVIVSS 

CH CG I (234,235 
)MUT, QL, Z 
NONA 

SEQ ID NO.:774 AS TKGPSVFPLAP SSKSTSGGI 
AALGCLVEDIFP'EPVTVSWNSG 
ALT SGVHTFPAVLQS SGLYSL S 
SVVIVIDSSELGTQTY I CNVNEK 
PSNTKVDKEVEPESCDKIHTCP 
PCPAPEAAGGPSVF LFP PKP ED 
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QLMISRIPEVTCVVVDVSHEDP 
EVKFNWYVDGVEVHNAKIKPRE 
EQYNSTYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALPAPIEKTIS 
KAKGQPREPQVYTLPPSREEMT 
KNQVSLICLVKGFYPSDIAVEW 
ESNGQPENNYKTIPPVLDSDOS 
FFLYSKLIVDKSRWQQGNVFSC 
SVLHEALFINHYTQKSLSLSPGK 

DVD HEAVY 
VARIABLE 
FLMAK199-I-h10F7- 
MILSYTEDVD 

SEQ ID NO.:775 

EVQLVQSGAEVKKPGASVKVSC 
KASGYTFANYGTIWVRQARGQG 
LEWMGWINTYTGKPTYAQKFQG 
RVIMITDTSISIAYMELSSLRS 
EDTAVYYCARKLETTMDVIDNA 
MDYWGQGTTVTVSSGGGGSGGG 
GSEVQLVQSGAEVKKPGSSVKV 
SCKASGYTFIDYEIHVVRQAPG 
QGLEWMGVNDPESGGIFYNQKF 
DGRVTLTADESTSIAYMELSSL 
RSEDTAVYYCTRYSKWDSFDGM 
DYWGQGIIVTVSS 

HMAK199-1 Vh SEQ 1D NO.:776 EVQLVQSGAEVKKPGASVKVSC 
KASGYIFANYGI IWVRQAPGQG 
LEWMGWINTYTGKPTYAQKFQG 
RVTMTTDTSTSTAYMELSSLRS 
EDTAVYYCARKLFITMDVIDNA 
MDYWGQGTIVTVSS 

LINKER SEQ ID NO.:777 COGGSGGGGS 

H10E7-1011 Vh SEQ ID NO.:778 EVQLVQSGAEVKKPGSSVKVSC 
KASGTIFTDYEIHWVRQAPOQG 
LEWMGVNDPESGGIFYNQKFDG 
RVILTADESTSTAYMELSSLRS 
EDTAVYYCIRYSKWDSEDGMDY 
WGQGTTVTVSS 

CH CGI (234,235 
)MLIT,YTEZ 
NONA 

SEQ ID NO.:779 ASTKGPSVFPLAPSSKSTSGGT 
AALGCLVKDYFPEPVIVSWNSG 
ALTSGVHTFPAVLQSSGLYSLS 
SVVTVPS S SLGTQTYICNVNHK 
PSNTKVDKKVEPKSCDKTHICP 
PrPAPEAAGGPSVFLEPPEPKD 
TLYITREPEVTOVVVDVSHEDP 
EVKFNWYVDGVEVHNAKTKPRE 
EQYNSIYRVVSVLIVLHQDWLN 
GKEYKCKVSNKALPAPIEKTIS 
KAKGQPREPQVYTLPPSREEMI 
KNQVSLICLVKGFYPSDIAVEW 
ESNGWENNYKTTPPVLDSDGS 
FFLYSKLIVDKSRWQQGNVESC 
SVMHEALHNHYIQKSLSLSPOK 

DVD HEAVY 
VARIABLE 
IMAK1991-h10F7- 
MI0.8 QLDVD 

SEQ ID NO.:780 

EVQ LVQS GAEVKKPGASVKV SC 
KASGYTFANYGIIWVRQAPGQG 
LEWMGWINTYTGKPTYAQKFQG 
RVTMTTDTSTSTAYMELSSLRS 
EDTAVYYCARKLFTTMDVIDNA 
MDYWGQGTTWEVSSGGGGSGGG 
GSEVQLVQSGAEVKKPGSSVKV 
SCKASGYTEDDYEIHWVRQAPC 
QGLEWIGVNDPESGGIFYNQKF 
DGRAILTADKSTSTAYMELSSL 
RSEDTAVYYCTRYDKWDSFYGM 
DYWGQGTTVTVSS 

- 	AK 99 	Vh SEQIDNO.:781 EVQLVQSGAEVKKPGASVKVSC 
KLSGYTFANYGIIWVRQAPGQG 
LEWMGWINTYTGKPTYAQKFQG 
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PVT MT T DT S T S TAY ME L S SL RS 
EDTAVYYCARKLETTMEVTDNA 
MDYIGQGITVTVSS 

LINKER SEQ ID NO.:782 GGGGSGGGGS 

1-1101-7-M11 Vii SEQ ID NO.:783 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTEDDYEIHWVRQAPGQG 
LE W IGVN DPE S GGTF YNQKF DG 
RAIL TADK S I S TAY MEL S S LES 
EDTAVYYCTRYDKWDSFYGMDY 
WGQGTTVTVSS 

CH CG1 (234,235 

)MOT, QL, Z 
NONA 

SEQ ID NO.:784 ASTKGP SVFP LAP SSKST SGGT 
AALGCLVKDYFPEPVTVSWNSG 
ALT SGVHTFPAVLQS SGLY SES 
SVVTVP SS SLGTQTY ICNVNIIK 
P SNTKVIDKKVEPESC DKT RICE 
PCPAPEAAGGPSVFLETPKPKD 
QLMI SRTPEVTOVVVDVSHEDP 
EVKF NNYVDGVEVIINAKTKP RE 
EQYNSTYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALPAP IEKT I S 
KAKGQPREPQVITLPPSREEMT 
KNQVSLTOLVKGFTP SD IAVEW 
ES NGQP SENT= TPPVL DS DOS 
FE LY S KLIVEKSRWQQGNVF SC 
SVLBEALHNHYTQKSLSLSPGK 

DVD HEAVY 
VARIABLE 

HMAK199-1-h10F7- 

MILS HC DVD WI 

SEQ II) NO.:785 

EVQ LVQ SGAEVIIKPGASVKVSC 
KASGYTFANYGI I'ATVRQAPGQG 
LETIMGW IN TYTGKP TYAQKFQG 
RVIMTT DIST S TAYMEL SS LAS 
ED TAVYYCARK LF I_ TM DVT DNA 
MDYNGQGTIVIVSSGGGGSGGG 
GSEVQLVQSGAEVKKPGS SVKV 
SCKASGYTFTDYE I HWVRQAPG 
QGLEWMGVNDPESGGTFYNQKF 
DGEVTLIADESTSTAYMELSSL 
RSEDTAVYYCTRISKIDSFDGM 
DYWGQGTIVIVSS 

HMAK199-1 VII SEQ ID NO.:786 EVQLVQSGAEVKKPGASVKVSC 
KASGYTFANYSIIWVRQAPGQG 
LEWMGW INT YTGKPTYAOYEGG 
RVIMI TDT S T S TAY ME L S S LRS 
EDIAVYICARELF TTMDVT DNA 
MD YWG QG T TVTVS S 

LINKER SEQ ID NO.:787 GGGGSGGGGS 

I-IIOF47-MlI VII SEQ ID NO.:788 EVQLVQSGAEVKKPGSSVKVSC 
KASGYIFIDYEIHITVRQAPGQG 
LEWMGVN DPE SCOTT YNQKF DO 
PVT L TADES TS TAYMEL SS IRS 
EDTAVYYCIRYSKWDSEDGMDY 
WGQGTTVTVSS 

CH CG1 
Z NONA 

SEQ ID NO.:789 AS TKGP SVFP LAPS SKS I SGET 
AALGCLVKDYFPEPVTVSWNSG 
ALT SGVHTFPAVLQS SGLYSLS 
SVVTVP SS SLGTQTY ICNVIIIIK 
PSNT KV DKKVE P KSCDKTHT CP 
PC PAPE L LOOP S VELFPP KPKD 
TLMISETPEVICVVVDVSHEDP 
EVKFN W YVDGVEVIINAKTKP RE 
EQYNSTYRVVSVLTVLHQDWLN 
GKEYICCKVSNKALPAP I SKI IS 
KAKGQPREPQVYTLPP SREEMT 
KNQVSLTCLVKGFYPS DIAVEW 
E SNG QP ENNIECT IP PVLDS DO S 
FFLYSKLTVDKERWQQGNVF SC 
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SVMHEALHNHYTQKSISLSPGK 

DVD HEAVY 
VARIABLE 
HMAK199-4-h10F7- 
Ml 1.8 HC DVD wt 

SEQ ID NO.:790 

EVQLVQSGAEVKKPGASVKVSC 
KASGYTENNYGI IWVRQAPGQG 
LEWMGWINIIIGKPIYAQKFOG 
RVIMITDIS T S TAYMEL S SIRS 
EDTAVYICARK LF NTVAVI DNA 
_DYWGQGTTVIVSSGGGGSGGG 

GSEVQLVQSGAEVKKPGSSVKV 
SCKASGYITIDYEIHWVRQAPG 
QGLE WMGVNDPESGGIF YN QKF 
DGRVT LIADE EIS TAYMELS SL 
RSEDTAVYYC T RI S KWD SF DGM 
DYWGQGTIVIVSS 

HMAKI99-1 Vh SEQ ID NO.:791 EVQLVQSGAEVKKPGASVKV SC 
KASGYTFNNYGI IWVRQAPGQG 
LEWMGWINTYIGKPIYAQKFQG 
RVIMTTDTSTS TAYME L S SUPS 
ESTAVIICARKLFNIVAVI DNA 
MDYWGQGTIVITSS 

LINKER SEQ ID NO.:792 GGGGSGGGGS 

H10F7-M11 Vh SEQ ID NO.:793 EVQLVQSGAEVFKPGSSVKVSC 
KASGYTFIDYEIHWVRQAPGQG 
LEWMGVNDPESGGIFYNQKFDG 
RVILIADESIS TAYMELSSIRS 
EDTAVYYCIRYSKWDSFDGMDY 
WGQGITVIVSS 

CH CG I 

Z NONA 

SEQ ID NO.:794 ASIKGPSVRPLAPS SKS T SGGT 
AALGCLVKDYFREPVIVEWNSG 
ALT SGVET FPAVLQS SGLY S LS 
SVVIVPS SSLGTQTYICNVNHK 
PSNIKVDKKVEPKSCDKIHICP 
PC PAP EL LOOP S VF LEP PKP KD 
I= SRTPEVTCVVVDVSHEDP 
EVKENWYVMGVEVHNAKTKPRE 
EON ST YRVV S V LIV LHQ DWL N 
GKEYKOKVSNKALPAP IEKIIS 
KAKGQPREPQVYIL PPS RE EMI 
KNQVSLICLVKGFYPSDIAVEW 
ESNGQPENNYKTTPPVLDSDGS 
FELYSKLIVDK5RWOQGN \ TRSC 
SVMHEALHNHYTQKSISLSPOK 

DVD HEAVY 
VARIABLE 

.IIMAK195-21-1110E7- 
MI1.8 HC DVD wt 

SEQ ID NO.:795 

EVQLVESGGGLVQPGGSLRLSC 
PLASGFIFSNYGVIWVRQAPCKG 
LEWVSMIWADGSTHYASSVKGR 
FT I SRDNSKNTLYLQMNSLRAE 
DTAVYYCAREWQHGPVAYWGQG 
ILVTVSSGGGGSGGGGSEVQLV 
QSGAEVKKPGS SVKVSCKASGY 
TFTDYEIHWVRQAPGQGLEWMG 
VNDPESGGIFINQKFDGRVILT 
ADES IS TAYMEL SS IRS ED TAV 
YYCIRISKWDSFDGMDYWGQGI 
TVIVSS 

HMAKI 99-1 Vh SEQ ID NO.:796 EVQLVESGGGLVQPGGSLRLSC 
AASCIFIFSNYGVI;n1VRQAPCKG 
LErAWSMIKADGSTNYASSVKGR 
FT I SRDNSKNILY LQMNSLRAE 
DTAVIICAREWQHGPVAYWGQG 
TLVIVSS 

LINKER SEQ ID NO.:797 GGGGSGGGGS 

1-110F7-M I I Vh SEQ ID NO.:798 EVQLVQSGAEVKKPGSSVKVSC 
KASGYIFIDYE I HWVRQAPGQG 
LEWEGVNDPESGSTFINQKFDG 
RVILIADESISTAYMELSSLRS 
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EDIAVYYCTRISKWDSEDGMDY 
WGQGTTVTVSS 

CH CG1 
Z NONA 

SEQ ID NO.:799 AS TKGP SVFP LAPSSKS T SGGT 
AALGCLVKDYFPEPVIVSWNSG 
ALT SGVI-ITEPAVLQ S SG LY SL S 
SVVTVPSSELGTQTY ICNVNHK 
PS NT KVDKKVEPKS 0 DKT HTCP 
PCPAPELLGGPSVELEPPKPKD 
TLMISRTPEVICVVVDVSEIEDP 
EVKFNWYVDGVEVSNAKTKP RE 
EQYNSTYRVVSVIJTVLHQDWLN 
GKEYKCKVSNKALPAP IEKT IS 
KAKGQPREPQVITLPPSREEMT 
KNQVSLTGLVKGFYPSDIAVEW 
ESN GQP ENNYKT TPPVL DS DG S 
FFLYSKLTVDKERWQQGNVESC 
SVMHEALHWHIT QKS L SL SP GK 

DVD HEAVY 
VARIABLE 
HMAK195-24-h10F7- 
N111.8 HC DVD wt TINTVSSGGGGSGGGGSEVQLV 

SEQ 11) NO.:800 

EVQLVESGGGLVQPGGSLRL SC 
AASGFIF SNYGVEWVRQAPGKG 
LEWVSGIWADGSTHYADTVKSR 
FT I SRDNSKNTLYLQMNSLRAE 
DTAVYYCARENQHGPVAYWGQG 

4SGAEVKKPG SSVKVSCKA SOY 
TEIDYEIHWVRQAPGQGLEWMG 
VN DP ES GGT F I N QKF DGRVT LT 
ADES T S TAYMELS S ORSEDTAV 
YYCTRYSKWDSFDGMDYWGQGT 
IVIVSS 

HMAKI99-1 Vh SEQ ID NO.:801 EVQLVESGGGLVQPGGSLRLSC 
AASGFTESNIGVEWVRQAPGKG 
LEWVSGIWADGSTHYADTVKSR 
FT I SRDNSKNTLYLQMNSLRAE 
DTAVIICAREWQHGP \ TAYWOQC-
TLVTVSS 

LINKER SEQ ID NO.:802 GGGGSGGGC-S 

H1017-M11 Vh SEQ ID NO.:803 EVQLVQSGAEVKKPGSSVKVSC 
KASGYTFTDYEIHWVRQAPGQG 
LE WMGVNDP E SGGIFINQKF DG 
RVT LTADE ST S TAYMEL SS ORS 
EDIAVYYCIRY SKWDSFDGMDY 
WGQGTIVIVSS 

CH CG1 
Z NONA 

SEQ 1) NO.:804 ASTKGPSVFPLAPS SKS TSGGT 
AALGOLVKDYFPEPVTVSWNSG 
ALT SGVHTF PAV LQ S SGLY SL S 
SVVTVPSSSLGTQTY ICNVNHK 
PSNIKVDKKVEPK S C DKT HT CP 
PCPAP ELLGGP SVF LEP PKPKD 
TLMI SRTPEVTCVVVDVSHEDP 
EVKF N WIV DGV EVI-INAK T KP RE 
EQYN STYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALPAPIEKT IS 
KAKGQPRERQTYTLPPSREEMT 
KNQVSLTCLVKGFYP SD IAVEW 
ESNGQPENNYKTIPPVLDSDGS 
FFLY SKLIVDKSRWQQGNVF SC 
SVMHEAL HNH YTQKS L SL SR OK 

DVD-I2 heavy and light chain combinations 

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

THE/IL-17 DVD-Ig binding proteins. 
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Table 18. DVD-Ig heavy and light chain combinations 

DVD-Ig Name Heavy chain construct Light chain construct 
hMAK195-21-h10F7-M11.8 DVD- 
Ig 

hMAK195-21-GS10- 
h10F7-M11 HC DVD 

hMAK195-21-GS10-
h10F7-M11 LC DVD 

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

hMAK195-24-GS10- 
hl0F7-M11 HC DVD 

hMAK195-24-GS10-
h10F7-M11 LC DVD 

hMAK195-21-h10F7-M10.8 DVD- 
1g 

hMAK195-21-GS10- hMAK195-21-GS10-
hl0F7-M10 LC DVD h10F7-M10 IIC DVD 

hMAK195-24-h10F7-M10.8 DVD- 
1g 

hMAK195-24-OS10- 
h10F7-M10 HC DVD 

hMAK195-24-OS10-
h10F7-M10 LC DVD 

hMAK195-21-h10F7-A6.8 DVD-Ig hMAK195-21-GS10- 
h10F7-A6 HC DVD 

hMAK195-21-0510-
h10F7-A6 LC DVD 

hMAK195-24-111017-46.8 DVD-Ig hMAK195-24-GS10- 
h10F7-A6 HC DVD 

hMAK195-24-OS10-
h10F7-A6 LC DVD 

hMAK195-2 -h10F7-A16.8 DVD- hMAK195-21-GS 10- 
hl0F7-A16 HC DVD 

hMAK195-21-GS10-
hl0F7-A6 LC DVD Ig 

hMAK195-24- 	OF7-A16.8 DVD- 
1g 

hMAK195-24-GS10- 
h10F7-A16 RC DVD 

hMAK195-24-GS10-
hl0F7-A6 LC DVD 

hMAK195-21-h10F7-A11.8 DVD- 
1g 

hMAK195-21-GS10- 
hl0F7-A11 HC DVD 

hMAK195-21-GS10-
hl0F7-M11 LC DVD 

hMAK195-24-h10F7-A11.8 DVD- 
Ig 

hMAK195-24-OS10- 
hl0F7-A11 HC DVD 

hMAK195-24-GS10-
hl0F7-M11 LC DVD 

hMAK195-21-h10F7-B13.8 DVD- 
Ig 

hMAK195-21-GS10- 
h10F7-B13 RC DVD 

hMAK195-21-GS10- 
h10F7-M11 LC DVD 

hMAK195-24-h10F7-1313.8 DVD- 
1g 

hMAK195-24-GS10- 
h1017-B13 HC DVD 

hMAK195-24-GS10-
1110F7-M11 LC DVD 

hMAK195-21-h10F7-B20.8 DVD- 
1g 

hMAK195-21-GS10- 
h10F7-B20 HC DVD 

hMAK195-21-OS10-
h1017-M11 LC DVD 

hMAK195-24-h10F7-B20.8 DVD- 
Lg 

hMAK195-24-GS10- 
h10F7-B20 RC DVD 

hMAK195-24-GS10-
hl0F7-M11 LC DVD 

hl0F7-M10-hMAk 95-21.8 DVD- 
Ig 

hl0F7-M10-GS10- 
MAK195-21HC DVD 

h10F7-M10-GS10-
MAK195-21 LC DVD 

hl0F7-M10-hMAk195-24.8 DVD- 
1g 

h101-7-M10-GS10- 
MAK195-2411C DVD 

1110F7-M10-GS10-
MAK195-24 LC DVD 

hMAK199 -h10F7-M11.8 DVD-Ig hMAK199-1-GS10- 
hl OF7-M11 HE DVD 

hMAK199-1-GS10-h10F7-
M11 f C DVD 

hMAK199-1-h10F7-M10.8 DVD-Ig hMAK199-1-OSI0- 
h10F7-M10 HC DVD 

hMAK199-1-GS10-h10F7-
M10 LC DVD 

hMAK199-10-h10F7-M11.8 DVD- 
1g 

hMAK199-10-GS10- 
h101-7-M11 RC DVD 

hMAK199-10-GS10-
1110F7-M11 LC DVD 

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

hMAK199-10-GS10- 
h10F7-M10 HC DVD 

hMAK199-10-GS10-
hl0F7-M10 LC DVD 

hMAK199-6-h10F7-M11.8 DVD-Ig hMAK199-8-GS10- 
h10F7-M11 HC DVD 

hMAK199-6-GS10-h10F7-
Mll LC DVD 

hMAK199-6-h10F7-M10.8 DVD-Ig hMAK199-6-OS10- 
h10F7-M10 liC DVD 

hMAK199-6-OS10-h10F7- 
M10 1 C DVD 

hMAK199-4-h10F7-M11.8 DVD-Ig hMAK199-4-OSI0- 
h10F7-M11 HC DVD 

hMAK199-4-GS10-h10F7-
Mll LC DVD 

hMAK195-24-h10F7-M11.4 DVD- 
Ig wt 

hMAK195-24-SS-h10F7- 
Mll HC DVD wt 

hMAK195-24-SS-h10F7-
Mll LC DVD 

hMAK199-4-h10F7-M11.4 DVD-Ig 
wt 

hMAK199-4-SS-h10F7- hMAK199-4-SS-h10F7- 
M11 LC DVD M1 1 HC DVD wt 
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DVD-Ig Name Heavy chain construct Light chain construct 
IHOF7-M11-hMAk199-4.4 DVD-Ig 
wt 

h10F7-M I 1-SS- 
MAK199-41-1C DVD wt 

h10F7-M11-SS-MAK199-
414C DVD 

hl0F7-M11-hMAK199-4.8 DVD-Ig 
wt 

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

h10F7-M11-C1S10-
MAK199-4HC DVD 

DVD-Ig 
hMAK199-1-h10F7-M11.8 QL hMAK199-1-GS10- 

h10F7-M11 QL HC 
DVD 

hMAK199-1-OS10-1110F7-
MI 1 LC DVD 

DVD-Ig 

hMAK199-1-OS 10- 
h10177-M11 YTE HC 
DVD 

hMAK199-1-GS10-h10F7-
Mll LC DVD 

hMAK199-1-h10F7-M11.8 YTE 

hMAK199-1-h10F7-M10.8 QL 
DVD-Ig 

hMAK199-1-GS10- 
hl0F7-M10 QL HC DVD 

hMAK199-1-OSIO-h10F7-
M10 LC DVD 

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

hMAK199-1-GS 10- 
hl0F7-M10 HC DVD wt 

hMAK199-1-GS104110F7-
M10 LC DVD 

hMAK199-4-h10F7-M11.8 DVD-Ig 
wt 

hMAK199-4-GS10- 
hl0F7-M10 HC DVD wt 

hMAK199-4-OS10-h10F7-
M10 LC DVD 

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

hMAK195-21-GS10- 
hlOF7-M11 ITC, DVD wt 

hMAK195-21-GS10-
hlOF7-M11 LC DVD 

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

hMAK195-24-GS10- 
hl0F7-M11 HC DVD wt 

hMAK I 95-24-GS10-
h10F7-M11 If DVD 

Functional characterization of TNF/IL-17 DVD-I2 proteins 

TNF/IL-17 DVD-Ig 

assay (ELISA). An ELISA 

overnight at 4°C. 

to litg/ml in PBS/ 0.1%BSA 

(RT). The plate 

-human TNF or IL-17 

was washed 3 times 

BSA was added to 

3 times with 

reaction allowed to proceed 

and the absorbance read 

and IL-17 by ELISA 

was 

with 

at 

IL-17 enzyme-linked immunosorbent assay protocol 

proteins 

plate was 

The plate 

was added 

was washed 

added 

PBS/Tween. 

appropriate 

PBS/Tween. 

for 1 minute. 

450 nm. 

Table 

The following protocol is used 

to human TNF and IL-17 by enzyme

coated with 50µl per well of 

was washed 3 times with PBS/Tween. 

to appropriate wells and incubated'for 

3 times with PBS/Tween. 

to appropriate wells and incubated 

50 ill of streptavidin-HRP 

wells and incubated for lhour 

50 pl of TMB was added 

The reaction was stopped 

to characterize the binding of 

-linked immunosorbent 

goat anti mouse IgG-Fc at 2µg/ml, 

500 Mab diluted 

Ihour at room temperature 

50µl of serial diluted biotin

for lhour at RT. The plate 

diluted 1:10,000 in PBS/0.1% 

at RT. The plate was washed 

to appropriate wells and the 

with 50µl / well 2N TI2SO4  

proteins to human TNF 

Results are shown in Table 19. 

19. Binding of TNF/IL-17 DVD-Ig 

DVD-[g Name 
EC50 in hIL17A 

ELISA (pM) 
EC50 in h TNF 

ELISA (pM) 

hMAK195-21-h10E7-Ml 1.8 DVD-Ig 95 110 

hMAK195-24-h10F7-M11.8 DVD-Ig 84 200 

hMAK195-21-h10F7-M10.8 DVD-Ig 100 90 

hMAK195-24-h10F7-M10.8 DVD-Ig 100 200 
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Affinity 

determined 

	

5 	instrument 

mM EDTA, 

obtained 

in the 

antibody 

	

10 	was directly 

coupling 

moieties 

dextran 

dextran 

	

15 	equations 

association 

DVD-Ig Name 
EC50 in hIL17A 

ELISA (pM) 
EC50 in h TNF 

ELISA (pM) 

3 

were 

4.5) 

rate 

float 

hMAK195-21-h10F7-A6.8 DVD-Ig 130 13 
hMAK195-24-h10F7-A6.8 DVD-Ig 188 12 
hMAK195-21-h10F7-A16.8 DVD-Ig 230 34 

hMAK195-24-h10F7-A16.8 DVD-Ig 93 66 
300 300 hMAK195-21-h10F7-A11.8 DVD-Ig 

hMAK195-24-h10F7-A11.8 DVD-Ig 295 295 
hMAK195-21-111017-B13.8 DVD-Ie 200 373 
hMAK195-21-h10F7-B20.8 DVD-Ig 242 300 
hMA 	99-1-h 0177-M10.8 DVD-Ig 81 220 
hMAK199-1-h10E7 	1 	8 DVD-Ig 78 220 
hMAK199-10-h10F7-M10.8 DVD-Ig 79 220 
hMAK199-10-h10F7-M11..8 DVD-Ig 133 205 

163 168 hMAK199-6-h10F7-M10.8 DVD-Ig 
hMAK199-6-h1017-M11.8 DVD-Ig 104 139 
hMAK199-4-h10F7-M11.8 DVD-Ig 130 30 
hMAK195-24-h10F7-M11.4 DVD-Ig wt >500 200 
hMAK199-4-h10F7-M11.4 DVD-Ig wt >500 200 
h1OF7-M11-hMAk199-4.4 DVD-Ig wt 40 >100 
hl0F7-M11-hMAK199-4.8 DVD-Ig wt 50 >100 
hMAK199-1-h10F7-M11.8 QT, 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-M1 	8 DVD-Ig wt 88 95 
hMAK199-4-h1 0177-M11.8 DVD-Ig wt 100 61 
hMAK195-21-h10F7-M11.8 DVD-Ig wt 110 95 
hMAK195-24-h10F7-M11.8 DVD-Ig wt 120 141 

measurement of Anti TNF/IL-17 DVD-Ig 

The binding of antibodies to purified recombinant 

by surface plasmon resonance-based measurements 

(GE Healthcare) using running HBS-EP 

and 0.005% surfactant P20) containing 

from Biacore® AB (GE Healthcare) or otherwise 

text. Approximately 5000 RU of goat anti-human 

(Pierce Biotechnology Inc, Rockford, IL) 

immobilized across a CM5 research grade 

by surface plasmon resonance 

IL-17 and TNFa proteins were 

with a Biacore® T200 

(10 niM HEPES [pH 7.4], 150 mM NaCI, 

0.1 mg/m1 BSA at 25°C. All chemicals 

from a different source as described 

Ig(3. (Fcy) fragment specific polyclonal 

diluted in 10 mM sodium acetate (pH 

biosensor chip using a standard amine 

and procedures at 25 ug/ml. Unreacted 

ethanolamine. Modified carboxymethyl 

a reaction surface. Modified carboxymethyl 

reference surface. For kinetic analysis, 

model were fitted simultaneously to 

(using global fit analysis with local 

kit according to manufacturer's instructions 

on the biosensor surface were blocked with 

surface in flowcell 2, 3 and 4 were used as 

with goat IgG in flow cell 1 was used as the 

derived from the 1: 1 Langmuir binding 

and dissociation phases of all six injections 
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for Rmax) with the use of Biacore T200 Evaluation software v.1.0. Purified antibodies were 

diluted in HEPES-buffered saline for capture across eoat anti-human leG specific reaction 

surfaces. Antibodies to be captured as ligand (1-5 pg/m1) were injected over reaction matrices at 

a flow rate of 50pUrninute. Association phase was monitored for 5 minutes, while dissociation 

	

5 	phase was monitored for 10 - 60 minutes to accommodate for slower off-rates. The association 

and dissociation rate constants, ka (unit M-1 s-I) and kd (unit s-I) were determined under a 

continuous flow rate of 50 plitruinute. Rate constants were derived by making kinetic binding 

measurements at six different antigen concentrations ranging from 0.78 nM to 100 nM, 

depending on the species of IL-17 or TNFa tested. The association ka, dissociation rate kd and 

	

10 	equilibrium dissociation constant KD were calculated with the use of the same Biacore T200 

Evaluation software v.1.0. 

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

Human IL17AA Cyno ILI7AA 
DVD-[g Name k a  kd KD k a  kd KD 

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

2.42E+ 
05 

1.05E- 
05 

4.34E- 
11 

2.48E+ 
05 

6.28E- 
06 

2.53E- 
11 

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

2.51E+ 
05 

1.07E- 
05 

4.27E- 
11 

2.59E+ 
05 

6.25E- 
06 

2.41E- 
11 

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

3.29E+ 
05 

1.11E- 
05 

3.37E- 
11 

2.99E+ 
05 

2.15E- 
06 

7.22E- 
12 

hMAK199-4-h101177- 
M11.8 DVD-Ig 

3.23E+ 
05 

8.76E- 
06 

2.71E- 
11 

2.99E+ 
05 

2.57E- 
06 

8.61E- 
12 

hIVIAK199-1-h10F7- 
M11.8 QL, DVD-Ig 

2.21E+ 
05 

<1.00E- 
06 

<4.52E- 
12 

hMAK.199-1-h10F7- 
M11.8 DVD-Ig wt 

3.07E+ 
05 

7.90E- 
06 

2.57E- 
11 

2.67E+ 
05 

1.18E- 
06 

4.44E- 
12 

hMAK199-4-h 1 0E7- 
M11.8 DVD-Ig wt 

3.11E+ 
05 

3.11E+ 
05 

2.59E- 
11 

2.78E+ 
05 

3.15E- 
06 

1.13E- 
11 

hMAK195-2 l -h10F7- 
M11.8 DVD-Eg wt 

2.39E+ 
05 

9.26E- 
06 

3.86E- 
11 

2.03E+ 
05 

2.21E- 
06 

1.09E- 
11 

hMAK195-24-h10E7- 
M11.8 DVD-lg wt 

2.33E+ 
05 

8.48E- 
06 

3.63E- 
11 

2.14E+ 
05 

4.29E- 
06 

2.01E- 
11 

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

Human TNFa Rhesus TNFa 
DVD-[g Name k a  kd KD k a  kd KD 

hMAK195-21-h10177- 
M11.8 DVD-Ie 

6.29E 
+06 

5.70E- 
05 

9.06E- 
12 

5.21E+ 
06 

1.32E- 
04 

2.54E- 
11 

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

5.62E 
+06 

4.69E- 
05 

8.36E- 
12 

4.78E+ 
06 

3.43E- 
04 

7.16E- 
11 

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

4.31E 
+06 

2.37E- 
05 

5.50E- 
12 

2.21E+ 
06 

2.39E- 
05 

1.08E- 
11 

hMAK199-4-h10F7- 
M11.8 DVD-Ig 

5.61E 
+06 

1.73E- 
05 

3.08E- 
12 

2.91E+ 
06 

2.25E- 
05 

7.72E- 
12 

hMAK199-1-h10137- 
M11.8 DVD-Ig wt 

4.28E 
+06 

2.40E- 
05 

5.61E- 
12 

2.20E+ 
06 

3.03E- 
05  

1.37E- 
11 
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Human TNFa Rhesus TNFa 

at a 

(#21870), 

0.1 mM 

tryspin 

cells/ml, in 

plate 

media, 

diluted to 

diluted to 

(200 pL) in 

TINF 

at 375 nM 

from the 

supernatant 

nm on a 

DVD- 

(#21985-023). 

DVD-Ig Name ka  kd RD ka  kd Kn 
hMAK199-4-h10F7- 
M11.8 DVD-1g wt 

5.80E 
+06 

1.77E- 
05 

3.06E- 
12 

3.05E+ 
06 

2.48E- 
05 

8.13E- 
12 

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

5.83E 
+06 

4.97E- 
05 

8.52E- 
12 

4.56E+ 
06 

1.41E- 
04 

3.10E- 
11 

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

5 62E 4.86E- 
05 

8.65E- 
12 

6.12E+ 
06 

4.60E- 
04 

7.52E- 
11 +06 

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

at Abbott Bioresearch 

Pharmacy. 

and resuspended 

reagents: RPMI 1640 

(#15140), 

using 0.05% 

resuspended at 1E6 

seeded in a 96-well 

50 pL of assay 

and control IgG were 

TNF was 

added to the TNF 

temperature. 

this assay, the DVD-Ig 

of DVD-Ig 

The plates were 

100 pL was removed 

added. Plates were 

x g, and 75 pi, of 

read at OD 420-600 

of selected TNF/IL-17 

L929 bioassay for measuring TNF neutralization potency 

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

Center (Worcester, Massachusetts, US) and received from the Biologics 

Actinomycin D (catalog# A1410) was purchased from Sigma Aldrich 

stock concentration of 10 tne/tnL in DMSO. 

Assay Media: 10% FBS (Hyclone#SH30070.03), Gibco 

2 inM L-glutamine (#25030), 50 units/mL penicillin/ 50 ug/mL streptomycin 

MEM non-essential amino acids (#11140) and 5.5 X 10 s  M 2-mercaptoethanol 

L929 cells were grown to a semi-confluent density and harvested 

(Gibco#25300). The cells were washed with PBS, counted, and 

assay media containing 4 pg/mL actinomycin D. The cells were 

(Costar#3599) at a volume of 50 pL and 5E4 cells/well. Wells received 

bringing the volume to 100 aL. 

A test sample was prepared as follows. The DVD-Iirm  

a 4x concentration in assay media and serial 1:3 dilutions were performed. 

400 pg/mL huTNF in assay media. DVD-Ig sample (200 pL) was 

a 1:2 dilution scheme and allowed to incubate for 0.5 hour at room 

To measure huTNF neutralization potency of DVD-Ig in 

solution was added to the plated cells at 100 pL for a final concentration 

— 0.019 nM DVD-Ig. The final concentration of TNF was 100 pg/mL. 

incubated for 20 hours at 37°C, 5% CO2. To quantitate viability, 

wells and 10 pl.  of WST-1 reagent (Roche cat# 11644807001) was 

incubated under assay conditions for 3.5 hours, centrifuged at 500 

transferred to an ELISA plate (Costar cat#3369). The plates were 

Spectromax 190 ELISA plate reader. The neutralization potency 

Ig binding proteins is shown in Table 22. 

Table 22. In vitro potency for human TNF 

DVD-Ig 
Potency IC50 

(nM) 
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hMAK195-21-h10F7-M11.8 DVD-Ig 0.013 

foreskin 

hMAK195-24-h10F7-M11.8 DVD-Ig 0.019 

hMAK195-21-h10F7-A6.8 DVD-Ig 0.019 

hMAK195-24-h10F7-A6.8 DVD-Ig 0.037 

0.034 ShMAK195-21-h10F7-A16.8 DVD-Ig 

hMAK195-24-h10F7-A16.8 DVD-Ig 0.044 

hMAK199-1-h10F7-M10.8 DVD-Ig 0.037 

hMAK199-1-h10F7-M11.8 DVD-Ig .031 

hMAK199-10-h10F7-M10.8 DVD-Ig 0.031 

hMAK199-10-h10F7-M11.8 DVD-Ig 0.031 

hMAK199-6-h10F7 	0.8 DVD-Ig 0.009 

hMAK199-6-h10F7-M11.8 DVD-Ig 0.009 

hMAK199-4-h10F7-M11.8 DVD-Ig .023 

hMAK195-24-h10F7-M11.4 DVD-Ig wt 0.021 

hMAK199-4-h10F7-M11 4 DVD-Ig wt 0.01 

hl0F7-M11-hMAK199-4.4 DVD-Ig wt 4.195 

hl0F7- 	1-hMAK199-4.8 DVD-Ig wt > 100 nM 

hMAK199-1-h OF7-M11.8 QL DVD-Ig 0.027 

hMAK199-1-h10F7-M11.8 DVD-Ig wt 0.033 

hMAK199-4-h10F7-M11.8 DVD-Ig wt 0.014 

hMAK195-21-h10F7-M11.8 DVD-Ig wt 0.01 

hMAK195-24-h10F7-M11.8 DVD-Ig wt 0.019 

hl0F7-M10-MAK195-24DVD 2.558 

Assay for human and cyno IL-17 induced IL-6 secretion in primary human 

fibroblasts HS27 

# CRL-1634) secretes IL-6 in response to 

by neutralizing anti-IL-17 antibodies (See, 

794-800 (1997)). 

DMEM high glucose medium (Gibco 

4 mM L- glutamine, 1 mM sodium 

(100 pg/500 ml). Cells were grown in 

day of the assay. Human IL-17A (R&D 

IL-17A (generated at Abbott) was 

frozen, freshly thawed for use and 

assay medium. Serial dilutions of 

mixed with equal volume of 240 

and incubated at 37°C for 1 hour. 

medium) were added to each well of a 

followed by addition of 50 µI of the pre-

of human and cynoIL-17A was 60 

The human HS27 cell line (ATCC Accession 

IL-17. The IL-17-induced IL-6 secretion is inhibited 

e.g., I immuncil., 155: 5483-5486 (1995); Cytokine, 9: 

HS27 cells were maintained in assay medium: 

#11965) with 10% fetal bovine serum (Gibco#26140), 

pyruvate, penicillin G (100 U/500 ml) and streptomycin 

T150 flasks until they were about 80-90% confluent the 

Systems, #317-IL/CF),or cynomolgous monkey (cyno) 

reconstituted in sterile PBS without Cat  + and Me-  stored 

diluted to 240 pM (4X) or 4 nM(4X) for IL-17A/F in 

antibodies were made in a separate plate (4X concentrations), 

pM (4X) of huIL-17 or cynolL-17A or 4 nM (4X) huIL-17A/F 

HS27 cells (typically about 20,000 cells in 50 al assay 

96-well flat-bottom tissue culture plate (Costar #3599), 

incubated antibody plus IL-17 mix. The final concentration 
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pM. The final concentration of human IL-17A/F was 1 nM. Cells were incubated for about 24 

hours at 37°C. The media supernatants were then collected. The level of IL-17 neutralization 

was measured by determination of IL-6 amounts in supernatant using a commercial Meso Scale 

Discovery kit (cat# L411AKB-1) according to manufacturer's instruction. IC50 values were 

obtained using logarithm of antibody versus IL-6 amount variable slope fit. 

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

fN1H3T3) 

The murine NIH3T3 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 TNFa (R&D 

Systems, Cat#410-MT). The IL-17 induced IL-6 secretion is inhibited by neutralizing anti-IL-

17 DVD-Ig. 

N1113T3 cells were maintained in assay medium: DMEM (Invitrogen Cat#11965-092) 

with 10% fetal bovine serum (Gibco#26140-079), 1% Non Essential Amino Acids, 2 mM L-

glutamine, 1 mM sodium pyruvate, penicillin G (100 U/500 ml), and streptomycin (100 µg/500 

nin. 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 µg/rnL. Rabbit ILI7A (Abbott, 

A-1239293.0) was aliquoted and stored frozen at 260 µg/mL. Murine TNF-a was reconstituted 

in .1% BSA/PBS without Cal' and Mg2+  at a concentration of 10 Rini, aliquoted, and stored 

frozen. Freshly thawed IL-17 antibodies were diluted to 200 µg/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 hour. 

NIH3T3 cells (typically about 400,000 cells in 50 µI assay medium) were added to each 

well of a 96-well flat-bottom tissue culture plate (Costar #3599), followed by addition of 50 µI 

of the pre-incubated with DVD-Ig plus IL-17. Mu TNF-a at 5.5 ng/mL (I0x) was added in 11µI 

of media to each well. The final concentration of IL-17A was 10 ng/ml for murine and rat and 

25 ng/mL for rabbit. The final concentration for mu TNFa was 0.55ng/mL. Cells were 

incubated for about 24 hours at 37°C. The media supernatants were then collected. The level of 

IL-17 neutralization was measured by determination of 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 fit relative to baseline IL-6 levels induced with TNF alone. 

Table 23. 	6 secretion from fibroblast cell line in resnonse to IL-174 

DVD-Ig Name 	 human 	Cyno 	Mous 	Rat 	Rabbi 
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hMAK195-21-h10F7-M11.8 DVD-Ig 207 30 47 490 219 

hMAK 95-24-h10F7-M11.8 DVD-Ig 200 36 33 251 206 

hMAK195-21-h10F7-M10.8 DVD-Ig 200 49 

hMAK195-24-h10F7-M10.8 DVD-Ig 200 61 

hMAK195-21-h10F7-A6.8 DVD-Ig 200 76 

hMAK195-24-h10F7-A6.8 DVD-Ig 200 62 

hMAK195-21-h10F7-A16.8 DVD-Ig 200 78 

hMAK195-24-h10F7-A16.8 DVD-lg 200 81 

hMAK195-21-h10F7-A11.8 DVD-Ig 200 76 

hMAK195-24-h10F7-A11.8 DVD-Ig 200 81 

hMAK195-21-h10F7-B13.8 DVD-Ig 200 58 

hMAK195-21-11101-17-B 20.8 DVD-Ig 200 44 

hMAK199-1-h10F7-M10.8 DVD-Ig 145 33 

hMAK199-1-h10F7-M1 	8 DVD-Ig 200 29 33 248 211 

hMAK199-10-h10F7-M10.8 DVD-Ig 200 26 

hMAK199-10-h10F7-M11.8 DVD-Ig 200 33 

hMAK199-6-h10F7-M10.8 DVD-Ig 200 31 

hMAK199-6-h10F7-M11.8 DVD-Ig 200 32 

hMAK199-4-h10F7-M 	8 DVD-Ig 100 21 26 217 223 

hMAK195-24-h10F7-M11.4 DVD-1g wt 200 170 

hMAK199-4-h10F7-M11.4 DVD-Ig wt 200 30 

hl0F7-M11-hMAlc199-4.4 DVD-Ig wt 40 57 

h10177-M11-hMAK199-4.8 DVD-la wt 50 14 

hMAK199-1-h10F7-M11.8 QL DVD-Ig 100 24 

hMAK199-1-h10F7-M11.8 100 YTE DVD-Ig 

hMAK199-1-h OF7-M10.8 QL DVD-Ig NA 

hMAK199-1-h10F7-M11.8 DVD-le wt 95 25 54 750 311 

hMAK199-4-h10F7-M11.8 DVD-Ig wt 46 24 27 364 159 

hMAK195-21-h10E7-M11 8 DVD-Ig wt 100 39 48 422 180 

hMAK195-24-h10F7-M11.8 DVD-Ig wt 77 33 44 367 209 

Therapeutic efficacy of IL-17 antibodies 

IL-17 induced KC model 

(i.p.), and 

the mice 

% 

fully 

Neutralizine potency of IL-17 antibodies in acute 

5 	KC model. 

18 hues later 

were sacrificed, 

inhibition 

neutralized 

10 	Table 24. 

Several TNF/IL-17 DVD-Ig proteins were evaluated in the acute in vivo rhIL17-induced 

Female BALE/c.1 mice were pre-dosed with antibodies intra-peritoneally 

they were injected i.p. with 3µg  rhIL17 in a 500µL volume. After 1 hour, 

and the levels of KC were assessed by MesoScale. EDS° values for 

of KC were determined. As shown in Table 24, the three DVD-Ig proteins 

IL-17 and TNF in vivo. 

ED50 in mouse cytokine challenge models 

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

DVD-Ig Name IL-17 induced KC 

lethality 

hMAK195-24-h10F7-M11.8 DVD-Ig wt 27 

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

mouse model 

also evaluated in the 

mice were pre-dosed with 

with 0.1 jtg rh TNF and 20 mg D-

for survival over 48 hours. ED50 

25, three distinct anti-IL- 

three constructs fully neutralized 

The 

binding protein 

galactosamine 

values for 

17/TNF DVD-Ig 

human IL-17 

Table 25. 

PK bioanalytical 

rhTNF/D-galactosamine-induced 

TNF arms of the INKILI 7 DVD-Ig molecules were 

lethality model. Female C57BL6/N 

(i.p.) and 18 hours later were challenged (i.p.) 

in 500 pL 0.9% sodium chloride and monitored 

percent survival were calculated. As shown in Table 

constructs were tested in these models and all 

and human TNF induced bioactivity. 

ED50 in mouse cytokine challenge models 

DVD-Ig Name LPS/D-gal induced 
lethality 

hMAK199-1-h10F7-M11.8 DVD-Ig wt 0.02 

hMAK199-4-h10F7-M11.8 DVD-Ig wt 0.014 

hM AK195-24-h10F7-M 11.8 DVD-Ig wt 0.016 

protocol for TNF/ILI7 DVD-la PK studies in rat 

280g were 

vein 

28 days 

at 4°C and 

incubated 

assay 

using 

of a 

software 

Male Jugular Vein Cannulated Sprague-Dawley rats weighing approximately 

administered a single dose of DVD-Ig or parental antibody at 4 mg/kg via the jugular 

cannula. Blood samples (50-100 ul) were collected from the tail vein over a period of 

into serum separator tubes, allowed to clot at room temperature for at least an hour. and 

centrifuged for 10 minutes at 4°C. Serum samples were frozen at -80°C until analysis. 

Serum samples were thawed at room temperature, centrifuged for 10 minutes 

DVD-Ig concentrations determined by ligand binding using Meso Scale Discovery (MSD) 

system. Briefly, strepatavidin plates were coated with biotinylated human antigen and 

overnight. Plates were blocked, and the DVD-Ig containing serum samples diluted with 

buffer (final serum concentration 1%), incubated on the plates for one hour and detected 

Sulfo-tag-labeled goat anti-human IgG. Concentrations were calculated with the help 

standard curve using four parameter logistic fit. 

Phamiacokinetic parameters for each animal were calculated with WinNonlin 

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

Table 26. PK properties of TNF/IL-17 DVD-Ig molecules 
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DVD-Ig Name T '1/2  
(day) 

Cmax 
(ug/mL) 

Vss 
(mUkg) 

CL 
(mg/h/kg) 

0.17 

to 

1 

for up 

by 

hMAK195-21-1110F7-M11.8 
DVD-Ig 

10.4 153.5 55.5 

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

12.0 159.4 64.3 0.17 

hMAK195-21-h10F7-M10.8 
DVD-Ig 

7.2 149.6 579 025 

hMAK199-1-h10F7-M10.8 
DVD-lg 

9.2 1324 61.2 0.20 

hMAK199-4-h10F7-M11.8 
DVD-Ig 

78 1100 64.5 0.24 

hMAK199-1-h10F7-M11.8 
DVD-lg wt 

11.3 135.8 56.3 0.14 

hMAK199-4-h10F7-M11.8 
DVD-Ig wt 

7.7 1259 58.9 0.22 

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

9.3 91.3 87.6 0.28 

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

11.4 86.4 93.6 0.25 

Determination of DVD-I2 serum stability in vitro 

of 5 mg/mL, 

Alexa Fluor 488 dye has 

with primary amines 

have absorption and 

nm respectively. Rat serum 

to 0.5 mg/mL and incubated 

negative control. Samples 

7 using a Superose 6 column. 

in-serum stability of 

of high molecular weight 

as a measure of stability 

labeled with 

a 

of proteins 

fluorescence 

containing 

at 37°C 

were analyzed 

The formation 

molecules. Slopes 

aggregates 

In vitro 

Alexa 

form 

emission 

to 7 days. 

of protein 

were 

versus 

Table 

serum stability assay protocol 

Antibodies and DVD-Igs were 

Fluor 488 and purified using spin 

received at concentrations 

columns. The 

that reacts efficiently 

The labeled proteins 

tun and 519 

labeled proteins 

in PBS as a 

0, 1, 4 and 

was used to monitor 

of the area 

aggregates 

tetratluorrophenyl 

mM sodium 

size exclusion 

(TFP) ester moiety 

stable dye-protein conjugates. 

maxima of approximately 494 

azide was used to dilute 

Each sample was also diluted 

chromatography on Days 

aggregates and fragments 

calculated by plotting the percentage 

time. 

27. Formation of DVD-Ig protein 

DVD-Ig Name Slope 

hMAKl99-1-h10F7-M10.8 DVD-Ig 0.16, 0.21 

hMAk199-1-h10F7-M11.8 DVD-Ig 0.41 

hMAk199-10-h10F7-M10.8 DVD-lg 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 

parent monoclonal antibodies, one against human antigen A, and the other against human 

antieen B, selected as described herein. 

Generation of a DVD-Binding Protein Having Two Linker Lengths 

A constant region containing ul Fc with mutations at 234, and 235 to eliminate 

ADCC/CDC effector'  unctions is used. Four different anti-A/B DVD-binding protein constructs 

are generated: 2 with short linker and 2 with long linker, each in two different domain 

orientations: VA-VB-C and VB-VA-C. The linker sequences, derived from the N-terminal 

sequence of human Cl/Ck or C111 domain, are as follows: 

For DVDAB constructs: 

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

QPKAAPSVTLFPP (SEQ ID NO: 16) 

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

TVAAPSVFIFPP (SEQ ID NO: 14) 

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

ASTKGPSVFPLAP (SEQ ID NO: 22) 

For DVDBA constructs: 

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

QPKAAPSVTLFPP (SEQ ID NO: 16) 

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

TVAAPSVFIFPP (SEQ ID NO: 14) 

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

ASTKGPSVFPLAP (SEQ ID NO: 22) 

Heavy and light chain constructs are subcloned into the pBOS expression vector, and 

expressed in COS cells, followed by purification by Protein A chromatography. The purified 

materials are subjected to SDS-PAGE and SEC analysis. 

Table 28 describes the heavy chain and light chain constructs used to express each anti-

A/B DVD-binding protein. 

Table 28: Anti-MB DVD-Binding Protein Constructs 

DVD protein Heavy chain construct Light chain construct 

DVDABSL DVDABITC-SL DVDABLC-SL 

DVDABLL DVDABHC-LL DVDABLC-LL 

DVDBASL DVDBAHC-SL DVDBALC-SL 

DVDBALL DVDBAHC-LL DVDBALC-LL 
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Incorporation by Reference 

The present disclosure incorporates by reference in their entirety techniques well known 

in the field of molecular biology and drug delivery. These techniques include, but are not 

limited to, techniques described in the following publications: 

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

(1993); 

Ausubel, F.M. et al. eds., SHORT PROTOCOLS IN MOLECULAR BIOLOGY (4'b  Ed. 1999) John 

Wiley & Sons, NY. (ISBN 0-471-32938-X); 

10 

CONTROLLED DRUG BIOAVAILABU.ITY, 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 

15 Practical Approach, rd  ea., pp. 20 1-16, Oxford University Press, New York, New York, 

(1999); 

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

20 Hammerling, et al., in: MONOCLONAL ANTIBODIES AND T-CELL HvBR1DomAs 563-681 

(Elsevier, N.Y., 1981; 

Harlow et al., ANTIBODIES: A LABORATORY MANUAL, (Cold Spring Harbor Laboratory Press, 

2" Ì  ed. 1988); 

25 

Kabat et al., SEQUENCES OF PROTEINS OF IMMUNOLOGICAL INTEREST (National Institutes of 

Health, Bethesda, Md. (1987) and (1991); 

Kabat, EA., a al. (1991) SEQUENCES OF PROTEINS OF IMMUNOLOGICAL INTEREST, Fifth 

30 Edition, U.S. Department of Health and Human Services, NTH Publication No. 91-3242; 

Kontermann and Dubel eds., ANTIBODY ENGINEERING (2001) Springer-Verlag. New York. 790 

pp. (ISBN 3-540-41354-5); 

35 Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY (1990); 
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Lu and Weiner eds., Cu)NING AND EXPRESSION VECTORS FOR GENE FUNCTION ANALYSIS 

(2001) BioTechniques Press. Westborough, MA. 298 pp. (ISBN 1-881299-21-X); 

5 MEDICAL APPLICATIONS OF CONTROLLED RELEASE, Langer and Wise (eds.), CRC Pres., Boca 

Raton, Ha. (1974); 

Old, R.W. & S.B. Primrose, PRINCIPLES OF GENE MANIPULATION: AN INTRODUCTION TO 

GENETIC ENGINEERING (3d Ed. 1985) Blackwell Scientific Publications. Boston. Studies in 

10 Microbiology; V.2:409 pp. (ISBN 0-632-013184); 

Sambrook, J. et al. eds., MOLECULAR CLONING: A LABORATORY MANUAL (2d Ed. 1989) Cold 

Spring Harbor Laboratory Press, NY. Vols. 1-3. (ISBN 0-87969-309-6); 

15 SUSTAINED AND CONTROLLED RELEASE DRUG DELIVERY SYSTEMS, J.R. Robinson, ed.. Marcel 

Dekker, Inc., New York, 1978; 

Winnacker, E.L. FROM GENES To CLONES: INTRODUCTION To GENE TECHNOLOGY (1987) 

Val Publishers, NY (translated by Horst Ibelgaufts). 634 pp. (ISBN 0-89573-6144). 

20 

The contents of all cited references (including literature references, patents. patent 

applications, and websites) that maybe cited throughout this application are hereby expressly 

incorporated by reference in their entirety for any purpose, as are the references cited therein. 

The disclosure will employ, unless otherwise indicated, conventional techniques of 

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

Equivalents 

The disclosure may be embodied in other specific forms without departing from the 

spirit or essential characteristics thereof. The foregoing embodiments are therefore to be 

30 considered in all respects illustrative rather than limiting of the disclosure. Scope of the 

disclosure is thus indicated by the appended claims rather than by the foregoing description. and 

all changes that come within the meaning and range of equivalency of the claims are therefore 

intended to be embraced herein. 
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Claims 

1. 	A binding protein that specifically binds at least two target proteins, wherein the 

target proteins comprise TNF-ct and IL-17, and the binding protein comprises a polypeptide 

chain, wherein the polypeptide chain comprises VD1-(X1)n-VD2-C-(X2)n, wherein; 

VD1 is a first heavy chain variable domain; 

VD2 is a second heavy chain variable domain; 

C is a heavy chain constant domain; 

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

X2 is an Fc region; 

(X1)n, wherein n is 0 or 1;  

(X2)n, wherein n is 0 or 1; and 

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

wherein the VD1 and the VD2 comprises either 

a first CDR-H1 comprising NYGII, 

a first CDR-H2 comprising WINTYTGKPTYAQKFQG, and 

a first CDR-H3 comprising KLFTTMDVTDNAMDY; and. 

or comprises 

a second CDR-H1 comprising DYEIH, 

a second CDR-H2 comprising VNDPESGGTFYNQKFDG, and 

a second CDR-H3 comprising YSKWDSFDGMDY. 

2. 	The binding protein of claim 1, wherein the polypeptide chain comprises the amino 

acid sequence of SEQ ID NO: 660, 

3. 	A binding protein that specifically binds at least two target proteins, wherein the 

target proteins comprise TNF-a and 1L-17, and the binding protein comprises a poiypeptide 

chain, wherein the polypeptide chain comprises VD1-(X1)n-VD2-C-(X2)n, wherein; 

VD1 is a first light chain variable domain; 

VD2 is a second light chain variable domain; 

C is a Fight chain constant domain; 

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

X2 does not comprise an Fc region; 

(X1)n, wherein n is 0 or 1; 

(X2)n, wherein n is 0 or 1; and 

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

wherein the VD1 and VD2 comprises either 
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a first CDR-L1 comprising RASQDISQYLN, 

a first CDR-L2 comprising YTSRLQS, and 

a first CDR-L3 comprising QQGNTWPPT; 

or comprises 

a second CDR-L1 comprising RASSGI1SYID, 

a second CDR-L2 comprising ATFDLAS, and 

a second CDR-L3 comprising RQVGSYPET. 

4. The binding protein of claim 3, wherein the polypeptide chain comprises the amino 

acid sequence of SEQ ID NO: 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 ID NOs: 668 and 666. 

6. 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 first and 

second polypeptide chains, wherein the first polypeptide chain comprises a first VD1-(X1)n- 

VD2-C-(X2)n, wherein 

VD1 is a first heavy chain variable domain; 

VD2 is a second heavy chain variable domain; 

C is a heavy chain constant domain; 

X1 is a first linker with the proviso that it is not CI-11; 

X2 is an Fc region; and 

n is 0 or 1; 

wherein the VD1 or VD2 of the first polypeptide chain comprises 

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

a first CDR-H2 comprising the amino acid sequence of WINTYTGKPTYAQKFQG; 

and 

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

or comprises 

a second CDR-H1 comprising 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; and 

wherein the second polypeptide chain comprises a second VD1-(Xl)n-VD2-C-(X2)n, 

wherein 
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VD1 is a first fight 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 Fc region; 

n is 0 or 1; 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; 

or comprises 

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

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 VD1s bind the same target protein and both VD2s bind the same target protein. 

7. 	The binding protein of claim 6, wherein the VD1 or VD2 of the first polypeptide chain 

comprises the amino acid sequence of SEQ ID NO: 661, and the VD1 or VD2 of the second 

polypeptide chain comprises the amino acid sequence of SEQ ID NO: 666. 

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

NOs 1-29, 662, and 667. 

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

polypeptide chains and two second polypeptide chairs. 

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

Fc region. 

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

IgG1, IgG2, IgG3, 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 sequence of NYGII, the first 

CDR-H2 that comprises the amino acid sequence of WINTYTGKPTYAQKFOG, and the first 

CDR-H3 that comprises the amino acid sequence of KLFTTMDVTDNAMDY; 
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wherein the VD2 of the first polypeptide chain comprises the second CDR-H1 that 

comprises the amino acid sequence of DYEIH, the second CDR-H2 that comprises the 

amino acid sequence of VNDPESGGTFYNQKFIDG, 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 

comprises the amino acid sequence of RASQDISQYLN , the first CDR-L2 that comprises the 

amino acid sequence of YTSRLQS, and the first CDR-L3 that comprises the amino acid 

sequence of QQGNTWPPT; and 

wherein the VD2 of the second polypeptide chain comprises the second CDR-L1 that 

comprises the amino acid sequence of RASSGIISYID, 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. 

13. The binding protein of claim 6, wherein the VD2 of the first polypeptide chain 

comprises the second CDR-H1 that comprises the amino 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; and 

wherein the VD2 of the second poiypeptide chain the second CDR-L1 that comprises the 

amino acid sequence of RASSGIISYID, 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 the first CDR-H1 that comprises the amino acid sequence of NYGII, the first 

CDR-H2 that comprises the amino acid sequence of WINTYTGKPTYAQKFQG, and the first  

CDR-H3 that comprises the amino acid sequence of KLFTTMDVTDNAMDY (SEQ ID NO:  

815); and 

wherein the VD1 of the second poiypeptide chain comprises the first CDR-L1 that comprises 

the amino acid sequence of RASQDISQYLN, the first CDR-L2 that comprises the amino acid 

sequence of YTSRLQS, and the first CDR-L3 that comprises the amino acid sequence of 

QQGNTWPPT. 

15. The binding protein of claim 6, wherein the VD1 of the first polypeptide chain 

comprises the amino acid sequence of SEQ ID NO: 661, 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 ID NO: 666, and the VD2 of 

the second polypeptide chain comprises the amino acid sequence of SEQ ID NO: 668. 
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16. The binding protein of claim 6, wherein wherein the first polypeptide chain comprises 

the amino acid sequence of SEQ ID NO: 660. 

17. The binding protein of claim 6, wherein the second polypeptide chain comprises the 

amino acid sequence of SEQ ID NO: 665. 

18. The binding protein of claim 6, wherein the first polypeptide chain comprise the 

amino acid sequence of SEQ ID NO: 660, wherein heavy chain constant domain comprises 

the amino acid sequence of SEQ ID NO: 774, the second polypeptide chain comprise the 

amino acid sequence of SEQ ID NO: 665, and the light chain constant domain comprises the 

amino acid sequence of SEQ ID NO: 669. 

19. 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-(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 linker with the proviso that it is not CH1; 

X2 is an Fc region; and 

n is 0 or 1; 

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

VD1 is a first light chain variable domain; 

VD2 is a second light chain variable domain; 

C is a light chain constant domain; 

X1 is a second linker linker with the proviso that it is not a light chain constant 

domain; 

X2 does not comprise an Fc region; and 

n is 0 or 1; 

wherein the VD1 and VD2 of the two first polypeptide chains comprises either 

a first CDR-H1 comprising the amino acid sequence of NYGII; 

a first CDR-H2 comprising the amino acid sequence of WINTYTGKPTYAQKFCG; 

and 

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

or comprises 
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a second CDR-H1comprising 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-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; 

or comprises 

a second CDR-L1 comprising the amino acid sequence of RASSGIISYID (SEQ ID 

NO: 822); 

a second CDR-L2 comprising the amino acid sequence of ATFDLAS (SEQ ID NO: 

823); and 

a second CDR-L3 comprising the amino acid sequence of RQVGSYPET (SEQ ID 

NO:.824), 

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

20. The binding protein of claim 19, wherein the VD1 or VD2 of the two first polypeptide 

chains comprises the amino acid sequence of SEQ ID NO: 661 or SEQ ID NO: 663, and the 

VD1 or VD2 of the two second poiypeptide chains comprises the amino acid sequence of 

SEQ ID NO: 666 or SEQ ID NO: 668. 

21. The binding protein of claim 19, the VD1 of the two first polypeptide chains the first 

CDR-H1 that comprises the amino acid sequence of NYGII, the first CDR-H2 that comprises 

the amino acid sequence of WINTYTGKPTYAQKFQG, and the first CDR-H3 that comprises 

the amino acid sequence of KLFTTMDVTDNAMDY; 

wherein the VD2 of the two first polypeptide chains comprises the second CDR-H1 

that comprises the amino 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 comprises the first CDR-L1 

that comprises the amino acid sequence of RASQDISQYLN, the first CDR-L2 that comprises 

the amino acid sequence of YTSRLQS, and the first CDR-L3 that comprises the amino acid 

sequence of QQGNTWPPT; and 

wherein the VD2 of the two second polypeptide chains comprises the second CDR- 

L1 that comprises the amino acid sequence of RASSGIISYID, the second CDR-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 poiypeptide chain(s) 

comprises the amino acid sequence of SEQ ID NO: 661. 

23. The binding protein of claim 2, 7, or 20, wherein VD2 of the first polypeptide chain(s) 

comprises the amino acid sequence of SEQ ID NO: 661, 

24. The binding protein of claim 2, 7, or 20, wherein VD1 of the second poiypeptide 

chain(s) comprises the amino acid sequence of SEQ ID NO: 666. 

25. The binding protein of claim 2, 7, or 20, wherein VD2 of the second poiypeptide 

chain(s) comprises the amino acid sequence of SEQ ID NO: 666. 

26. The binding protein of claim 20, wherein the VD1 of the two first polypeptide chains 

comprises the amino acid sequence of SEQ ID NO: 661, and the VD1 of the two second 

polypeptide 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 poiypeptide chains 

comprises the amino acid sequence of SEQ ID NO: 661, and the VD2 of the two second 

polypeptide chains comprises the amino acid sequence of SEQ ID NO: 666. 

28. The binding protein of claim 20, wherein the VD1 of the two first polypeptide chains 

comprises the amino acid sequence of SEQ ID NO: 663, and the VD1 of the two second 

the 	 SEQ ID NO: 668. polypeptide, chains comprises 	amino acid sequence selected of 

29. The binding protein of claim 20, wherein the VD2 of the two first-polypeptide chains 

comprises the amino acid sequence of SEQ ID NO: 663, and the VD2 of the two second 

polypeptide chains comprises the amino acid sequence of SEQ ID NO: 668. 

30. The binding protein of claim 20, wherein the VD2 of the two first poiypeptide chains 

comprises the amino acid sequence of SEQ ID NO: 663, and the VD2 of the two second 

polypeptide chains comprises the amino acid sequence of SEQ ID NO: 668, and wherein the 

VD1 of the two first polypeptide chains comprises the amino acid sequence of SEQ ID NO: 

661, and the VD1 of the two second polypeptide chains comprises the amino acid sequence 

of SEQ ID NO: 666. 
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31. The binding protein of claim 20, wherein the two first polypeptide chains comprise the 

amino acid sequence of SEQ ID NO: 660. 

32. The binding protein of claim 20, wherein the two second polypeptide chains comprise 

the amino acid sequence of SEQ ID NO: 665. 

33. 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. 

34. The binding protein of claim 33, wherein the two first polypeptide chains comprise the 

amino acid sequence of SEQ ID NO: 774, and wherein the two second polypeptide chains 

comprise the amino acid sequence of SEQ ID NO: 669. 

35. The binding protein of claim 1, 3, 6, 19, or 20, wherein the binding protein comprises 

an amino acid sequence selected from the group consisting of SEQ ID NOs: 554, 559, 734, 

774, and 779. 

36. The binding protein of claim 19, wherein the X1 in the two first polypeptide chains 

and the two second polypeptide chains independently comprises an amino acid sequence 

selected from the group consisting of SEQ ID NOs: 1-29, 662, and 667. 

37. The binding protein of claim 19, wherein the Fc region comprises a variant Fc region. 

38. A binding protein conjugate comprising a binding protein of claim 1, 3, 6, 19, or 20- 

37, 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. 

39. The binding protein conjugate of claim 38, wherein the imaging agent is a radiolabel, 

an enzyme, a fluorescent label, a luminescent label, a bioluminescent label, a magnetic 

label, or biotin. 

40. The binding protein of claim 1, 3, 6, 19, or 20-37, wherein the binding protein is a 

crystallized binding protein.  
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41. An isolated nucleic acid encoding a binding protein amino acid sequence of claim 1, 

3, 6, 19, or 20-37. 

42. A vector comprising the isolated nucleic acid of claim 41. 

43. The vector of claim 42, wherein the vector is pcDNA, pTT, pTT3, pEFBOS, pBV, pJV, 

pcDNA3.1 TOPO, pEF6 TOPO, pHybE, pBOS-hCyl 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 eukaryotic cell is a protist cell, animal cell, plant 

cell, yeast cell, mammalian cell, 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 culture medium under conditions sufficient to produce the 

binding protein. 

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

20-37, and a pharmaceutically acceptable carrier. 

50. The pharmaceutical composition of claim 49, further comprising at least one 

additional agent. 

51. The pharmaceutical composition of claim 50, wherein the additional agent is an 

imaging agent, a cytotoxic agent, an angiogenesis inhibitor, a kinase inhibitor, a co-

stimulation molecule blocker, an adhesion molecule blocker, an anti-cytokine antibody or 

functional fragment thereof, methotrexate, cyciosporin, rapamycin, FK506, a detectable label 

or reporter, a TNF antagonist, an antirheumatic, a muscle relaxant, a narcotic, a non-steroid 

anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local anesthetic, 

a neuromuscular blocker, an anfimicrobial, 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, 
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an antipsychotic, a stimulant, an asthma medication, a beta agonist, an inhaled steroid, an 

epinephrine or analog, a cytokine, or a cytokine antagonist. 

52. 	Use of the binding protein of any of claims 1, 3, 6, 19, or 20-37 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 is achieved. 

53. 	The use of claim 52, wherein the disorder is autoimmune and inflammatory disorders, 

asthma, rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, spondylosing 

arthropathy, psoriasis, gastrointestinal disorders, inflammatory bowel disease, ulcerative 

cholitis, Chrohn's disease, uveitis, and systemic lupus erythematosis. 

54. 	The use of claim 53, wherein the administration to the subject is parenteral, 

subcutaneous,. intramuscular, intravenous, intrarticular, intrabronchial, intraabdominal, 

intracapsular, intracartilaginous, intracavitary, intraceiial, intracerebellar, 

intracerebroventricular, intracolic, intracervical, intragastric, intrahepatic, intramyocardiai, 

intraosteal, intrapeivic, intrapericardiac, intraperitoneal, intrapleural, intraprostatic, 

intrapulmonary, intrarectal, intrarenal, intraretinal, intraspinal, intrasynovial, intrathoracic, 

intrauterine, intravesical, bolus, vaginal, rectal, buccal, sublingual, intranasai, or transdermal. 

55. 	A method for generating a binding protein capable of binding two antigens, the 

method comprising the steps of: 

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

first antigen; 

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

binding a second antigen; 

c) constructing the polypeptide of any one of claims 1, 3, 6, 19, or 20-37: 

d) expressing the polypeptide chain(s); 

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

generated. 

56. 	A method of determining the presence of at least one antigen or fragment thereof in a 

test sample by an immunoassay, 

wherein the immunoassay comprises contacting the test sample with at least one binding 

least 	detectable label, the 	least 	binding protein and at 	one 	 -wherein 	at 	one 	protein comprises 

the binding protein of claim 1, 3, 9, 19, or 20-37. 
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57. 	The method of claim 56, further comprising: 

(i) contacting the test sample with the at least one binding protein, wherein the binding 

protein binds to an epitope on the antigen or fragment thereof so as to form a first complex; 

(ii) contacting the complex with the at least one detectable label, wherein the detectable 

label binds to the binding protein or an epitope on the antigen or fragment thereof that is not 

bound by the binding protein to form a second complex; and 

(iii) detecting the presence of the antigen or fragment thereof in the test sample based on 

the signal generated by the detectable label in the second complex, wherein the presence of 

the antigen or fragment thereof is directly correlated with the signal generated by the 

detectable label. 

58. 	The method of claim 56, further comprising: 

(i) contacting the test sample with the at least one binding protein, wherein the binding 

protein binds to an epitope on. the antigen or fragment thereof so as to form a first complex; 

(ii) contacting the complex with the at least one detectable label, wherein the detectable 

label competes with the antigen or fragment thereof for binding to the binding protein so as 

to form a second complex; and 

(iii) detecting the presence of the antigen or fragment thereof in the test sample based on 

the signal generated by the detectable label in the second complex, wherein the presence of 

the antigen or fragment thereof is indirectly correlated with the signal generated by the 

detectable label. 

59. 	The method of any one of claims 56-58, wherein the test sample is from a patient 

and the method further comprises diagnosing, prognosticating, or assessingthe efficiency of 

therapeutic/prophylactic treatment of the patient, and 

wherein if the method further comprises assessing the efficacy of therapeutic/prophylactic 

treatment of the patient, the method optionally further comprises modifying the 

therapeutic/prophylactic treatment of the patient as needed to improve efficacy. 

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

automated system or a semi-automated system. 

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

presence of more than one antigen in the sample. 

62. 	A method of determining the amount or concentration of an antigen or fragment 

thereof in a test sample by an immunoassay, 
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wherein the immunoassay (a) employs at least one binding protein and at least one 

detectable label and (b) comprises comparing a signal generated by the detectable label 

with a control or calibrator comprising the antigen or fragment thereof, 

wherein the calibrator is optionally part of a series of calibrators in which each calibrator 

differs from the other calibrators in the series by the concentration of the antigen or fragment 

thereof, 

wherein the at least one binding protein comprises the binding protein of claim 1, 3, 9, 19, 

or 20-37. 

63. 	The method of claim 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 to form a first complex; 

(ii) contacting the complex with the at least one detectable label, wherein the detectable 

label binds to an epitope on the antigen or fragment thereof that is not bound by the binding 

protein to form a second complex; and 

(iii) determining the amount or concentration of the antigen or fragment thereof in the test 

sample based on the signal generated by the detectable label in the second complex, 

wherein the amount or concentration of the antigen or fragment thereof is directly 

proportional to the signal generated by the detectable label. 

64. 	The method of claim 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 to form a first complex; 

(ii) contacting the complex with the at least one detectable label, wherein the detectable 

label competes with the antigen or fragment thereof for binding to the binding protein so as 

to form a second complex; and 

(iii) determining the amount or concentration of the antigen or fragment thereof in the test 

sample based on the signal generated by the detectable label in the second complex, 

wherein the presence of the antigen or fragment thereof is indirectly proportional to the 

signal generated by the detectable label. 

65. 	The method of any one of claims 62-64, wherein the test sample is from a patient 

and the method further comprises diagnosing, prognosticating, or assessing the efficiency of 

therapeutic/prophylactic treatment of the patient, and 

wherein if the method further comprises assessing the efficacy of therapeutic/prophylactic 

treatment of the patient, the method optionally further comprises modifying the 

therapeutic/prophylactic treatment of the patient as needed to improve efficacy. 
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66. The method of any one of claims 62-65, wherein the method is adapted for use in an 

automated system or a semi-automated system. 

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

or concentration of more than one antigen in the sample. 

68. A kit for assaying a test sample for the presence, amount, or concentration of an 

antigen or fragment thereof, the kit comprising 

(a) instructions for assaying the test sample for the antigen or fragment thereof and 

(b) at least one binding protein comprising the binding protein of claim 1, 3, 9, 19, or 20- 

37. 
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