
CD3 BINDING POLYPEPTIDES 

[1] This application claims priority to and benefit of U.S. Provisional Patent Application No. 

62/221,190, filed on September 21, 2015. The contents of this application are herein 

5 incorporated by reference in their entirety. 

DESCRIPTION OF THE TEXT FILE SUBMITTED ELECTRONICALLY 

[2] The contents of the text file submitted electronically herewith are incorporated herein by 

reference in their entirety: A computer readable format copy of the Sequence Listing (filename: 

APVO 052_ 01WO_SeqList_ST25.txt, date recorded: September 21, 2016, file size 544 

10 kilobytes). 

FIELD OF THE DISCLOSURE 

[3] The present disclosure relates to molecules that specifically bind to CD3, which may have 

at least one humanized CD3-binding domain. A protein therapeutic binding to CD3 may be a 

monospecific protein therapeutic or a multispecific protein therapeutic, A multspecific protein 

15 therapeutic may bind both a tumor antigen and CD3 subunits of the T-cell receptor complex on 

T-cells to induce target-dependent T-cell cytotoxicity, activation and proliferation. 

BACKGROUND OF THE DISCLOSURE 

[4] Targeting the T-cell receptor complex (TCR) on human T-cells with anti-CD3 antibodies 

has been proposed for treatment of autoimmune disease and related disorders, such as for 

20 treatment of organ allograft rejection. 	In addition to monospecific therapeutics that target CD3, 

multispecific polypeptides that bind selectively to both T-cells and tumor cells could offer a 

mechanism to redirect T-cell cytotoxicity towards the tumor cells. Such multispecific 

polypeptides may be useful for treatment of cancer. 

[5] Clinical use of some anti-CD3 antibodies has been hampered by serious side effects. For 

25 example, OKT3, a mouse monoclonal antibody specific for human CD3, induced T-cell 

proliferation and cytokine production in vitro and led to a large scale release of cytokine in vivo 

(Hirsch et al, (1989) J. Immunol 142: 737-43), The cytokine release (also referred to as 

"cytokine storm") in turn led to a "flu-like" syndrome, characterized by fever, chills, headaches, 

nausea, vomiting, diarrhea, respiratory distress, septic meningitis and hypotension (Chatenoud 

30 (2003) Nature Reviews 3:123-132). 



[6] There is a need for CD3-binding molecules that have improved thermal stability with a 

favorable manufacturability profile and reduced adverse effects. 

SUMMARY OF THE DISCLOSURE 

[7] The disclosure encompasses CD3-binding domains and polypeptides that have an 

_ advantageous manufacturability profile. Polypeptides comprising CD3-binding domains 

disclosed herein may be thermally stable. In some cases, a polypeptide has an improved 

thermal stability compared to another CD3-binding polypeptide. CD3-binding domains and 

polypeptides disclosed herein may have reduced side effects (for example, may lead to release 

of low levels of cytokines when administered to a subject). 

10 [8] In certain embodiments;  the disclosure relates to a CD3-binding domain that binds 

specifically to human CD3 and that comprises an immunoglobulin light chain variable region and 

an immunoglobulin heavy chain variable region; wherein the immunoglobulin light chain variable 

region comprises an amino acid sequence that is (a) at least about 93% identical, at least about 

95% identical, at least about 97% identical, at least about 98% identical or at least about 99% 

_ identical to the amino acid sequence in SEQ ID NO:88; or (b) at least about 94% identical, at 

least about 95% identical, at least about 97% identical;  at least about 98% identical or at least 

about 99% identical to the amino acid sequence in SEQ ID NO:89; and wherein the 

immunoglobulin heavy chain variable region comprises an amino acid sequence that is at least 

about 82% identical, at least about 85% identical, at least about 87% identical;  at least about 

20 90% identical, at least about 92% identical, at least about 95% identical;  at least about 97% 

identical, at least about 98% identical or at least about 99% identical to the amino acid 

sequence in SEQ ID NO:86. A CD3-binding domain may comprise an amino acid sequence 

that is at least about 87% identical;  at least about 90% identical, at least about 92% identical, at 

least about 95% identical;  at least about 97% identical;  at least about 98% identical or at least 

25 about 99% identical to the amino acid sequence in SEQ ID NO:83 or SEQ ID NO:84. A CD3- 

binding domain may comprise SEQ ID NO:83 or SEQ ID NO:84. 

[9] In one embodiment, a CD3-binding domain comprises an immunoglobulin light chain 

variable region that comprises an LCDR1 amino acid sequence of SEQ ID NO:94, an LCDR2 

amino acid sequence of SEQ ID NO:95, and an LCDR3 amino acid sequence of SEQ ID NO:96 

30 and an immunoglobulin heavy chain variable region that comprises an HCDR1 amino acid 

sequence of SEQ ID NO:91, an HCDR2 amino acid sequence of SEQ ID NO:92, and an 

HCDR3 amino acid sequence of SEQ ID NO:93. In another embodiment, a CD3-binding 

domain comprises an immunoglobulin light chain variable region that comprises an LCDR1 

amino acid sequence of SEQ ID NO:202 ;  an LCDR2 amino acid sequence of SEQ ID NO:203, 



and an LCDR3 amino acid sequence of SEQ ID NO:204 and an immunoglobulin heavy chain 

variable region that comprises an HCDR1 amino acid sequence of SEQ ID NO:199, an HCDR2 

amino acid sequence of SEQ ID NO:200, and an HCDR3 amino acid sequence of SEQ ID 

NO:201. 

5 [0010] In certain aspects, a CD3-binding domain may comprise an immunoglobulin light chain 

variable region and an immunoglobulin heavy chain variable region that comprise framework 

regions and at least one of the immunoglobulin light chain variable region and the 

immunoglobulin heavy chain variable region may be humanized. In one embodiment, an 

immunoglobulin light chain variable region comprises framework regions based on the human 

10 IGKV3D-20*1 germline amino acid sequence. In another embodiment, an immunoglobulin 

heavy chain variable region comprises framework regions based on the human IGHV1-69"02 

germline amino acid sequence. 

[0011] In some embodiments, the amino acid residue at position 52 according to the IMGT 

numbering system of the immunoglobulin light chain variable region of a CD3-binding domain is 

15 arginine and/or the amino acid residue at position 53 according to the IMGT numbering system 

of the immunoglobulin light chain variable region of a CD3-binding domain is tryptophan. The 

amino acid residue at position 27 according to the IMGT numbering system of the 

immunoglobulin heavy chain variable region of a CD3-binding domain may be tyrosine. In some 

embodiments, a CD3-binding domain comprises one or more of the following: (a) the amino acid 

20 residue at position 9 according to the IMGT numbering system of the immunoglobulin heavy 

chain variable region is proline; (b) the amino acid residue at position 53 according to the IMGT 

numbering system of the immunoglobulin heavy chain variable region is isoleucine; and (c) the 

amino acid residue at position 21 according to the IMGT numbering system of the 

immunoglobulin light chain variable region is methionine. The amino acid residue at position 87 

25 according to the IMGT numbering system of the immunoglobulin heavy chain variable region of 

a CD3-binding domain may be tyrosine. The amino acid residue at position 86 according to the 

IMGT numbering system of the immunoglobulin heavy chain variable region of a CD3-binding 

domain may be aspartic acid. In one embodiment, the amino acid residue at position 86 

according to the IMGT numbering system of the immunoglobulin heavy chain variable region of 

30 a CD3-binding domain is aspartic acid and the amino acid residue at position 87 according to 

the IMGT numbering system of the immunoglobulin heavy chain variable region of a CD3- 

binding domain is tyrosine. 

[0012] The disclosure encompasses a CD3-binding domain that is a single chain variable 

fragment (scFv). In some aspects, an scFv may comprise a linker between the heavy chain 



variable region and the light chain variable region. 	In one embodiment, a linker between the 

heavy chain variable region and the light chain variable region comprises the amino acid 

sequence QRHNNSSLNTGTQMAGHSPNS (SEQ ID NO:148). In some embodiments, the 

heavy chain variable region of an scFv is amino-terminal to the light chain variable region of the 

5 scFv. 	In other embodiments, the light chain variable region of an scFv is amino-terminal to the 

heavy chain variable region of the scFv. 

[0013] The disclosure encompasses a CD3-binding domain that has a thermal stability that is 

increased at least about 10% when compared to the thermal stability of a CD3-binding domain 

comprising a light chain variable region comprising SEQ ID NO:90 and a heavy chain variable 

10 region comprising SEQ ID NO:87. The thermal transition midpoint (Tm) of a CD3-binding 

domain may be increased at least about 3°C, at least about 4°C, at least about 5°C, or at least 

about 6°C increased and up to about 20°C when compared to the Tm of a CD3-binding domain 

comprising a light chain variable region comprising SEQ ID NO:90 and a heavy chain variable 

region comprising SEQ ID N0:87. The thermal transition midpoint of a CD3-binding domain 

15 may be at least about 54°C, at least about 55°C, at least about 56°C, or at least about 57°C and 

up to about 72°C. The thermal stability or the thermal transition midpoint of a CD3-binding 

domain may be measured by differential scanning calorimetry or differential scanning 

fluorimetry. 

[0014] A CD3-binding domain as disclosed herein may have storage stability that is increased 

20 at least about 5%, at least about 10%, at least about 20%, at least about 30%, at least about 

40%., at least about 50%, at least about 60%, at least about 70%, at least about 80%, at least 

about 90% and up to about 100% when compared to the storage stability of a CD3-binding 

domain comprising a light chain variable region comprising SEQ ID NO:90 and a heavy chain 

variable region comprising SEQ ID N0:87. Storage stability may be measured after a CD3- 

25 

30 

binding domain is stored in PBS at about 25°C. In one embodiment, a CD3-binding domain is 

stable in storage in PBS at about 25°C for at least about 6 days, at least about 10 days, or at 

least about 13 days and up to about 90 days. 

[0015] In some aspects, a CD3-binding domain as disclosed herein has a level of high 

molecular weight aggregates produced during recombinant expression that is at least about 5%, 

at least about 10%, at least about 20% decreased, at least about 30% decreased and up to 

about 50% decreased when compared to the level of high molecular weight aggregates 

produced during recombinant expression of a CD3-binding domain comprising a light chain 

variable region comprising SEQ ID N0:90 and a heavy chain variable region comprising SEQ ID 

NO:87. 



[0016] The disclosure also relates to a CD3-binding domain that binds to human CD3 with an 

EC50 of about 10 nM or lower. In some embodiments, a CD3-binding domain of the disclosure 

may also bind specifically to cynomolgus CD3. For example, a CD3-binding domain may bind 

to cynomolgus CD3 with an EC50 of about 30 nM or lower. 

5 [0017] The disclosure encompasses a CD3-binding domain that binds specifically to human 

CD3 and that comprises an immunoglobulin light chain variable region and an immunoglobulin 

heavy chain variable region, wherein (a) the immunoglobulin light chain variable region 

comprises an LCDR1 amino acid sequence of SEQ ID NO:94, an LCDR2 amino acid sequence 

of SEQ ID NO:95, and an LCDR3 amino acid sequence of SEQ ID NO:96 and wherein the 

10 immunoglobulin heavy chain variable region comprises an HCDR1 amino acid sequence of 

SEQ ID NO:91, an HCDR2 amino acid sequence of SEQ ID NO:92, and an HCDR3 amino acid 

sequence of SEQ ID NO:93; or (b) the immunoglobulin light chain variable region comprises an 

LCDR1 amino acid sequence of SEQ ID NO:202, an LCDR2 amino acid sequence of SEQ ID 

NO:203, and an LCDR3 amino acid sequence of SEQ ID NO:204 and wherein the 

_ immunoglobulin heavy chain variable region comprises an HCDR1 amino acid sequence of 

SEQ ID NO:199, an HCDR2 amino acid sequence of SEQ ID NO:200, and an HCDR3 amino 

acid sequence of SEQ ID NO:201; and wherein the CD3-binding domain has any one or more 

of the properties described herein. 	For example, (i) the thermal transition midpoint of the CD3- 

binding domain (or a protein comprising the CD3-binding domain) is at least about 54°C, at least 

20 about 55°C, at least about 56°C, or at least about 57°C and up to about 72°C; (ii) the CD3- 

binding domain (or a protein comprising the CD3-binding domain) is stable in storage in PBS at 

about 25°C for at least about 6 days, at least about 10 days, or at least about 13 days and up to 

about 90 days; (iii) the CD3-binding domain (or a protein comprising the CD3-binding domain) 

binds to human CD3 with an EC50 of about 10 nM or lower; and (iv) the CD3-binding domain 

25 (or a protein comprising the CD3-binding domain) binds to cynomolgus CD3 with an EC50 of 

about 30 nM or lower. 

[0018] The disclosure also relates to a CD3-binding polypeptide comprising any of the CD3- 

binding domains described herein, In some variations, a CD3-binding polypeptide may comprise 

an immunoglobulin constant region. This immunoglobulin constant region may comprise 

30 immunoglobulin CH2 and CH3 domains of IgG1, IgG2, IgG3, IgG4, IgAl , IgA2 or IgD. In some 

embodiments, an immunoglobulin constant region comprises a human IgG1 CH2 domain 

comprising the substitutions L234A, L235A, G237A, and K322A, according to the EU numbering 

system. In certain embodiments, an immunoglobulin constant region comprises a human IgG1 

CH2 domain comprising one or more of the substitutions L234A, L235A, G237A, and K322A, 



according to the EU numbering system. In some embodiments, a CD3-binding polypeptide 

when bound to a CD3 protein on a T cell does not induce or induces a minimally detectable 

cytokine release from said T cell. 	In certain aspects, a CD3-binding protein or polypeptide 

exhibits reduced cytokine release in a patient as compared to the cytokine released when anti- 

5 CD3 antibody OKT3 is administered to a patient. In some cases, a CD3-binding polypeptide 

may induce T-cell activation or T-cell proliferation. 

[0019] In certain aspects, a CD3-binding polypeptide further comprises a second binding 

domain, The second binding domain may be a single chain variable fragment (scFv), In some 

embodiments, the second binding domain binds or interacts with a tumor associated antigen 

10 (e.g., PSMA, CD19, CD20, CD37, CD38, CD123, Her2, ROR1, RON, glycoprotein A33 antigen 

(gpA33) or CEA). 

[0020] The disclosure further encompasses a CD3-binding polypeptide comprising: (i) a CD3- 

binding domain and (ii) a second binding domain. In some embodiments, a CD3-binding 

polypeptide comprises, in order from amino-terminus to carboxyl-terminus or in order from 

15 carboxyl-terminus to amino-terminus, (i) a CD3-binding domain, (ii) a hinge region and (iii) an 

immunoglobulin constant region. In some embodiments, a CD3-binding polypeptide comprises, 

in order from amino-terminus to carboxyl-terminus, (i) a second binding domain, (ii) a hinge 

region, (iii) an immunoglobulin constant region, (iv) a carboxyl-terminus linker, and (v) a CD3- 

binding domain, 	In other embodiments, a CD3-binding polypeptide comprises, in order from 

20 carboxyl-terminus to amino-terminus, (i) a second binding domain, (ii) a hinge region, (iii) an 

immunoglobulin constant region, (iv) an amino-terminus linker, and (v) a CD3-binding domain. 

In certain variations, the first and/or the second binding domain is an scFv, Non-limiting 

examples of carboxyl-terminus and amino-terminus linkers include flexible linkers comprising 

glycine-serine (e.g., (GIy4Ser)) repeats and linkers derived from (i) a stalk region of a type II C 

25 lectin or (ii) an immunoglobulin hinge region. In certain aspects, a carboxyl-terminus linker (or 

an amino-terminus linker) comprises or consists of SEQ ID NO:196, In some aspects, the 

disclosure relates to a CD3-binding polypeptide (e.g,, multispecific), wherein (i) the CD3-binding 

domain comprises (a) an immunoglobulin light chain variable region comprising LCDR1, 

LCDR2, and LCDR3, and (b) an immunoglobulin heavy chain variable region comprising 

30 HCDR1, HCDR2, and HCDR3; and (ii) the second binding domain comprises (a) an 

immunoglobulin light chain variable region comprising LCDR1, LCDR2, and LCDR3, and (b) an 

immunoglobulin heavy chain variable region comprising HCDR1, HCDR2, and HCDR3. 

[0021] The disclosure encompasses a CD3-binding polypeptide that induces redirected T-cell 

cytotoxicity (RTCC). For example, a CD3-binding polypeptide may induce RTCC with an EC50 

6 



of about 30 pM or lower. In some embodiments, a CD3-binding polypeptide does not exhibit or 

exhibits minimal antibody-dependent cell-mediated cytotoxicity (ADCC) activity and/or 

complement-dependent cytotoxicity (CDC) activity. In certain aspects, null ADCC and/or CDC 

activity is accomplished through mutations in the hinge region and Ig constant region (e.g, Fc). 

5 [0022] A CD3-binding polypeptide may further comprise an immunoglobulin heterodimerization 

domain. In some embodiments, an immunoglobulin heterodimerization domain comprises an 

immunoglobulin CHI domain or an immunoglobulin CL domain. In some aspects, a CD3- 

binding polypeptide is a heterodimeric CD3-binding protein comprising (i) a first polypeptide 

chain comprising, in order from amino-terminus to carboxyl-terminus or from carboxyl-terminus 

10 to amino-terminus;  (a) a CD3-binding domain that specifically binds human CD3, (b) a first 

hinge region, (c) a first immunoglobulin constant region, and (d) a first immunoglobulin 

heterodimerization domain; and (ii) a second polypeptide chain comprising, in order from amino- 

terminus to carboxyl-terminus or from carboxyl-terminus to amino-terminus, (a') a second hinge 

region, (b') a second immunoglobulin constant region, and (c') a second immunoglobulin 

15 heterodimerization domain that is different from the first immunoglobulin heterodimerization 

domain of the first single chain polypeptide, wherein the first and second immunoglobulin 

heterodimerization domains associate with each other to form a heterodimer. In one 

embodiment, the first immunoglobulin heterodimerization domain comprises an immunoglobulin 

CHI domain and the second immunoglobulin heterodimerization domain comprises an 

20 immunoglobulin CL domain, or wherein the first immunoglobulin heterodimerization domain 

comprises an immunoglobulin CL domain and the second immunoglobulin heterodimerization 

domain comprises an immunoglobulin CH1 domain. At least one of the first and second 

immunoglobulin constant regions may comprise immunoglobulin CH2 and CH3 domains of 

IgG1 , IgG2, IgG3, IgG4, IgAl , IgA2, IgD or any combination thereof; an immunoglobulin CH3 

25 domain of IgG1 , IgG2, IgG3, IgG4, IgAl , IgA2, lgD, IgE, IgM or any combination thereof; or 

immunoglobulin CH3 and CH4 domains of IgE, IgM or a combination thereof. In some aspects;  

the second polypeptide chain of a heterodimeric CD3-binding protein may further comprise a 

second binding domain. In certain embodiments, the second binding domain may be amino- 

terminal or carboxy-terminal to the second hinge region. 

30 [0023] In some variations, a CD3-binding polypeptide may be a bispecific single chain antibody 

molecule comprising a CD3-binding domain and a second binding domain, wherein the binding 

domains are arranged in the order VH CD3-VL CD3-VH second binding domain-VL second 

binding domain or VL CD3-VH CD3-VH second binding domain -VL second binding domain or 



VH second binding domain-VL second binding domain-VH CD3-VL CD3 or VH second binding 

domain-VL second binding domain-VL CD3-VH CD3. 

[0024] The disclosure also relates to an isolated nucleic acid molecule encoding a CD3-binding 

domain or a CD3-binding polypeptide described herein or a portion of said CD3-binding domain 

5 or polypeptide. In some aspects, the disclosure encompasses an expression vector comprising 

a nucleic acid segment encoding a CD3-binding domain or a CD3-binding polypeptide 

described herein, wherein the nucleic acid segment is operatively linked to regulatory 

sequences suitable for expression of the nucleic acid segment in a host cell. A recombinant 

host cell comprising an expression vector is included in the disclosure. 

10 [0025] The disclosure encompasses an expression vector comprising first and second 

expression units, wherein the first and second expression units respectively comprise first and 

second nucleic acid segments encoding the first and second polypeptide chains of a 

heterodimeric CD3-binding polypeptide, and wherein the first and second nucleic acid segments 

are operably linked to regulatory sequences suitable for expression of the nucleic acid 

15 segments in a host cell. A recombinant host cell comprising an expression vector comprising 

first and second expression units is part of the disclosure. 

[0026] The disclosure further relates to a method for producing a CD3-binding polypeptide, the 

method comprising: culturing a recombinant host cell comprising an expression vector 

described herein under conditions whereby the nucleic acid segment is expressed, thereby 

20 producing the CD3-binding polypeptide. In some embodiments, a method for producing a 

heterodimeric CD3-binding protein comprises: culturing a recombinant host cell comprising first 

and second expression units, wherein the first and second expression units respectively 

comprise first and second nucleic acid segments encoding the first and second polypeptide 

chains of a heterodimeric CD3-binding protein, wherein the first and second nucleic acid 

25 segments are operably linked to regulatory sequences suitable for expression of the nucleic 

acid segments in a host cell, and wherein said culturing is under conditions whereby the first 

and second nucleic acid segments are expressed and the encoded polypeptide chains are 

produced as the heterodimeric CD3-binding protein. These methods may further comprise 

recovering the CD3-binding polypeptide or the heterodimeric CD3-binding protein. 

30 [0027] The disclosure encompasses a pharmaceutical composition comprising a CD3-binding 

polypeptide disclosed herein and a pharmaceutically acceptable carrier, diluent, or excipient. 

The disclosure also relates to a method for inducing redirected T-cell cytotoxicity (RTCC) 

against a cell expressing a tumor associated antigen, the method comprising: contacting said 

tumor associated antigen-expressing cell with a CD3-binding polypeptide, wherein said 

8 



contacting is under conditions whereby RTCC against the tumor associated antigen-expressing 

cell is induced. One aspect of the disclosure includes a method for inhibiting tumor growth in a 

subject in need thereof, comprising administering a therapeutically effective amount of a CD3- 

binding polypeptide or a pharmaceutical composition described herein to the subject. The 

5 disclosure encompasses a method for treating cancer or an autoimmune disorder in a subject in 

need thereof, comprising administering a therapeutically effective amount of a CD3-binding 

polypeptide or a pharmaceutical composition described herein to the subject. 	Non-limiting 

examples of cancer that may be treated by methods and CD3-binding polypeptides described 

herein include prostate cancer, colorectal cancer, renal cell carcinoma, bladder cancer, salivary 

10 gland cancer, pancreatic cancer, ovarian cancer, non-small cell lung cancer, breast cancer 

(e.g., triple negative breast cancer). melanoma, adrenal cancer, mantle cell lymphoma, acute 

lymphoblastic leukemia, chronic lymphocytic leukemia, Non-Hodgkin's lymphoma, acute 

myeloid leukemia (AML), B-lymphoid leukemia, blastic plasmocytoid dendritic neoplasm 

(BPDCN), and hairy cell leukemia. 

15 [0028] The disclosure encompasses a CD3-binding domain that binds specifically to human 

CD3 and that comprises SEQ ID NO: 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 

36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60. 

[0029] The disclosure also relates to a CD3-binding protein that is a dimer of two identical 

polypeptides, wherein each polypeptide is any of the CD3-binding polypeptides disclosed 

20 herein. 

[0030] These and other embodiments and/or other aspects of the disclosure will become 

evident upon reference to the following detailed description of the disclosure and the attached 

drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 [0031] Figure 1 (top panel) is a graph showing the results of a flow cytome ry study measuring 

the binding of CD3-binding domain constructs to Jurkat T-cells. Mean fluorescence intensity 

(MFI) of bound molecules on live cells is shown on the y-axis. Concentration (nM) of the CD3- 

binding domain constructs is shown on the x-axis. The table (bottom panel) shows the EC50  

values obtained from the data in the graph. 

30 [0032] Figure 2 (top panel) is a graph showing the results of a flow cytometry study measuring 

the binding of CD3-binding domain constructs to a subclone of the Jurkat T-cell line with higher 

levels of CD3 expression. Mean fluorescence intensity (MFI) of bound molecules on live cells is 



shown on the y-axis. Concentration (nM) of the CD3-binding domain constructs is shown on the 

x-axis, The table (bottom panel) shows the EC50  values obtained from the data in the graph, 

[0033] Figure 3 is a graph showing the results of a differential scanning fluorimetry study 

performed with CD3-binding domain constructs. The figure also shows the thermal transition 

5 midpoint (Tm) values obtained from the data in the graph. 

[0034] Figure 4 is a graph showing the results of a flow cytometry study measuring the binding 

of CD3-binding domain constructs to a subclone of the Jurkat T-cell line with higher levels of 

CD3 expression. Mean fluorescence intensity (MFI) of bound molecules on live cells is shown 

on the y-axis. Concentration (nM) of the CD3-binding domain constructs is shown on the x-axis. 

10 [0035] Figure 5 is a graph showing the results of a flow cytometry study measuring the binding 

of CD3-binding domain constructs to a subclone of the Jurkat T-cell line with higher levels of 

CD3 expression, Mean fluorescence intensity (MFI) of bound molecules on live cells is shown 

on the y-axis. Concentration (nM) of the CD3-binding domain constructs is shown on the x-axis. 

[0036] Figure 6 (top panel) is a graph showing the results of a chromium-51 release assay 

15 measuring the effectiveness of bispecific anti-PSMA and anti-CD3 constructs at inducing target- 

dependent T-cell cytotoxicity with human PBMC in 4 hours against C4-2B cells. Percent specific 

lysis relative to a total lysis control is shown on the y-axis. Concentration (pM) of the CD3- 

binding domain constructs is shown on the x-axis. The table (bottom panel) shows the EC50  

values obtained from the data in the graph. 

20 [0037] Figure 7A and Figure 7B are graphs showing the results of a flow cytometry study 

measuring the binding of CD3-binding domain constructs to Cynomolgus T-cells. Mean 

fluorescence intensity (MFI) of bound molecules on live cells is shown on the y-axis of each 

graph. Concentration (nM) of the CD3-binding domain constructs is shown on the x-axis of each 

graph. 

25 [0038] Figure 8A and Figure 8B are graphs showing the results of a chromium-51 release 

assay measuring the effectiveness of CD3-binding domain constructs at inducing target- 

dependent T-cell cytotoxicity with Cynomolgus PBMC in 4 hours against C4-2B cells. Percent 

specific lysis relative to a total lysis control is shown on the y-axis of each graph. Concentration 

30 

(pM) of the CD3-binding domain constructs is shown on the x-axis of each graph, 

[0039] Figure 9 is a graph showing the results of a flow cytometry study measuring the binding 

of bispecific anti-CD37 and anti-CD3 constructs to Cynomolgus T-cells. Mean fluorescence 

intensity (MFI) of bound molecules on live cells is shown on the y-axis. Concentration (nM) of 

10 



the CD3-binding domain constructs is shown on the x-axis. TSC394 DY refers to the TSC394 

construct including the E86D and F87Y substitutions. 

[0040] Figure 10 (top panel) is a graph showing the results of a chromium-51 release assay 

measuring the effectiveness of bispecific anti-CD37 and anti-CD3 constructs at inducing target- 

5 dependent T-cell cytotoxicity with Cynomolgus PBMC in 4 hours against Ramos cells. Percent 

specific lysis relative to a total lysis control is shown on the y-axis of each graph. Concentration 

(pM) of the CD3-binding domain constructs is shown on the x-axis of each graph. The table 

(bottom panel) shows the EC50  values obtained from the data in the graph. TSC394 DY refers 

to the TSC394 construct including the E86D and F87Y substitutions. 

10 [0041] Figure 11 is a graph showing the results of a study measuring the storage stability of 

CD3-binding domain constructs at 25°C over the number of days specified on the x-axis. 

CAS105 is a control construct comprising the DRA222 CD3-binding domain. 

[0042] Figure 12 is a graph showing the results of a study measuring the serum stability in 

human serum of anti-ROR1 x anti-CD3 bispecific molecules over the number of days specified 

15 on the x-axis. 

[0043] Figure 13 shows an alignment of the amino acid sequences of the DRA222 scFv (SEQ 

ID NO:85), TSC455 scFv (SEQ ID NO:83), and TSC456 scFv (SEQ ID NO:84). The sequences 

of these constructs are also shown in Table 14. 

[0044] Figure 14 is a graph showing the results of a study measuring serum concentrations of 

20 anti-PSMA X anti-CD3 bispecific binding molecules in BALB/c mice as a function of time. 

Results are expressed as mean serum concentration (pg/mL) over time for each of the 

treatment groups. 	Each point shows the mean (+standard deviation) of individual animals. 

[0045] Figure 15 is a table showing a comparison of pharmacokinetic parameters of anti-PSMA 

X anti-CD3 bispecific binding molecules in BALB/c mice. 

25 [0046] Figure 16 is is a graph showing the results of a study measuring serum concentrations 

of anti-ROR1 X anti-CD3 bispecific binding molecules in NSG mice as a function of time. 

Results are expressed as mean serum concentration (pg/mL) over time for each of the 

treatment groups. 

[0047] Figure 17A and Figure 17B are tables showing a comparison of pharmacokinetic 

30 parameters of anti-ROR1 X anti-CD3 bispecific binding molecules in NSG mice. Figure 17A 

shows pharmacokinetic parameter estimates calculated using NCA for IV dosing with sparse 

sampling and uniform weighting for each treatment group. Figure 17B shows pharmacokinetic 

11 



parameter estimates determined using a 2 Compartment IV model with 1/Y weighting for each 

treatment group. 

[0048] Figure 18 is a graph showing the results of a study analyzing the effects of anti-ROR1 X 

anti-CD3 bispecific binding molecules on MDA-MB-231 xenograft tumor growth. 

5 [0049] Figure 19 is a graph showing the results of a study analyzing the effects of anti-ROR1 X 

anti-CD3 bispecific binding molecules on Kasumi-2 xenograft tumor growth. Results are shown 

for human T-cell donor #336. 

DETAILED DESCRIPTION OF THE DISCLOSURE 

10 [0050] The disclosure provides binding domains that specifically bind to CD3 (cluster of 

differentiation 3) and binding molecules (e.g. polypeptides and proteins) that specifically bind to 

CD3. These binding molecules may bind specifically to CD3 and to at least one other target. In 

some embodiments, a CD3-binding molecule described herein has a favorable 

manufacturability profile, having one or more of the properties described below. 	In certain 

15 embodiments, CDRs from the Cris7 anti-CD3 antibody have been used to engineer CD3- 

binding molecules with improved and novel properties. Accordingly, the disclosure relates to 

humanized anti-CD3 binding domains and proteins that have improved properties (e.g., thermal 

stability, storage stability, serum half-life, reduced formation of high molecular weight 

aggregates) compared to other anti-CD3 binding domains and proteins. In some aspects of the 

20 disclosure, a CD3-binding molecule is thermally stable. For example, the molecule may have 

improved thermal stability compared to another CD3-binding molecule (e.g., DRA222). CD3- 

binding molecules may have a high production yield and a long serum half-life and long storage 

half-life. 	Further, CD3-binding molecules described herein may have a low risk of adverse side 

effects when administered to a subject. For example, CD3-binding molecules may lead to 

25 release of low levels of cytokines. 

[0051] In the present description, any concentration range, percentage range, ratio range, or 

integer range is to be understood to include the value of any integer within the recited range 

and, when appropriate, fractions thereof (such as one tenth and one hundredth of an integer), 

unless otherwise indicated. 	It should be understood that the terms "a" and "an" as used herein 

30 refer to "one or more" of the enumerated components unless otherwise indicated. The use of 

the alternative (e,g,, "or") should be understood to mean either one, both, or any combination 

thereof of the alternatives. As used herein, the terms "include" and "comprise" are used 

synonymously. 	In addition, it should be understood that the polypeptides comprising the various 

combinations of the components (e.g., domains or regions) and substituents described herein, 
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are disclosed by the present application to the same extent as if each polypeptide was set forth 

individually. Thus, selection of particular components of individual polypeptides is within the 

scope of the present disclosure, 

[0052] All documents, or portions of documents, cited herein, including but not limited to 

_ patents, patent applications, articles, books, and treatises, are hereby expressly incorporated by 

reference in their entirety for any purpose. 	In the event that one or more of the incorporated 

documents or portions of documents define a term that contradicts that term's definition in the 

application, the definition that appears in this application controls. However, mention of any 

reference, article, publication, patent, patent publication, and patent application cited herein is 

10 not, and should not be taken as an acknowledgment, or any form of suggestion, that they 

constitute valid prior art or form part of the common general knowledge in any country in the 

world. 

[0053] As used herein, the term "binding domain" or "binding region" refers to the domain, 

region, portion, or site of a protein, polypeptide, oligopeptide, or peptide or antibody or binding 

_ domain derived from an antibody that possesses the ability to specifically recognize and bind to 

a target molecule, such as an antigen, ligand, receptor, substrate;  or inhibitor (e.g., CD3). 

Exemplary binding domains include single-chain antibody variable regions (e,g, domain 

antibodies, sFv, scFv, scFab), receptor ectodomains, and ligands (e.g., cytokines, chemokines). 

In certain embodiments, the binding domain comprises or consists of an antigen binding site 

20 (e,g., comprising a variable heavy chain sequence and variable light chain sequence or three 

light chain complementary determining regions (CDRs) and three heavy chain CDRs from an 

antibody placed into alternative framework regions (FRs) (e.g., human FRs optionally 

comprising one or more amino acid substitutions). A variety of assays are known for identifying 

binding domains of the present disclosure that specifically bind a particular target, including 

25 Western blot, ELISA, phage display library screening, and BIACORE® interaction analysis. As 

used herein, a C©3-binding polypeptide can have a "first binding domain" and, optionally, a 

"second binding domain." 	In certain embodiments, the "first binding domain" is a CD3-binding 

domain and the format is an antibody or antibody-like protein or domain. 	In certain 

embodiments comprising both the first and second binding domains, the second binding domain 

30 is a tumor antigen-binding domain. In other embodiments, the second binding domain is a 

second CD3-binding domain, In yet other embodiments, the second binding domain is a 

binding domain other than a tumor antigen-binding domain. 
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[0054] A binding domain or protein "specifically binds" a target if it binds the target with an 

affinity or Ka  (i.e., an equilibrium association constant of a particular binding interaction with 

units of 1/M) equal to or greater than 105  M-1, while not significantly binding other components 

present in a test sample. 	Binding domains can be classified as "high affinity" binding domains 

5 and "low affinity" binding domains. 	"High affinity" binding domains refer to those binding 

domains with a Ka  of at least 101  M-1, at least 105  M-1, at least 109  M-1, at least 1019  M-1, at least 

1011  M-1, at least 1012  M-1, or at least 1013  M-1. 	"Low affinity" binding domains refer to those 

binding domains with a K., of up to 10' M-1, up to 106  M-1, up to 105  M-1, 	Alternatively, affinity can 

be defined as an equilibrium dissociation constant (Kd) of a particular binding interaction with 

10 units of M (e.g., 10-.  M to 10-13  M). Affinities of binding domain polypeptides and single chain 

polypeptides according to the present disclosure can be readily determined using conventional 

techniques (see. e.g., Scatchard et al. (1949) Ann. N.Y. Acad, Sci. 51:660; and U.S. Patent 

Nos. 5,283,173, 5,468,614, or the equivalent). 

[0055] "CD3" is known in the art as a multi-protein complex of six chains (see, e.g., Abbas and 

_ Lichtman, 2003; Janeway et ai,, p. 172 and 178, 1999), which are subunits of the T-cell receptor 

complex. In mammals, the CD3 subunits of the T-cell receptor complex are a CD3y chain, a 

CD35 chain, two CD3E chains, and a homodimer of CD3 chains. The CD3y, CD3o, and CD3E 

chains are highly related cell surface proteins of the immunoglobulin superfamily containing a 

single immunoglobulin domain. The transmembrane regions of the CD3y, CD35, and CD3E 

20 chains are negatively charged, which is a characteristic that allows these chains to associate 

with the positively charged T-cell receptor chains. The intracellular tails of the CD3y, CD3O, and 

CD3E chains each contain a single conserved motif known as an immunoreceptor tyrosine- 

based activation motif or ITAM, whereas each CD3 	chain has three. It is believed the ITAMs 

are important for the signaling capacity of a TCR complex. CD3 as used in the present 

25 disclosure can be from various animal species, including human, monkey, mouse, rat, or other 

mammals. 

30 

[0056] As used herein, a "conservative substitution" is recognized in the art as a substitution of 

one amino acid for another amino acid that has similar properties. Exemplary conservative 

substitutions are well-known in the art (see, e.g., WO 97/09433, page 10, published March 13, 

1997; Lehninger, Biochemistry, Second Edition; Worth Publishers, Inc. NY:NY (1975), pp.71-77; 

Lewin, Genes IV, Oxford University Press, NY and Cell Press, Cambridge, MA (1990), p. 8). In 

certain embodiments, a conservative substitution includes a leucine to serine substitution. 
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[0057] As used herein, the term "derivative" refers to a modification of one or more amino acid 

residues of a peptide by chemical or biological means, either with or without an enzyme, e.g., by 

glycosylation, alkylation, acylation, ester formation, or amide formation. 

[0058] As used herein, a polypeptide or amino acid sequence "derived from" a designated 

_ polypeptide or protein refers to the origin of the polypeptide. 	In certain embodiments, the 

polypeptide or amino acid sequence which is derived from a particular sequence (sometimes 

referred to as the "starting" or "parent" or "parental" sequence) has an amino acid sequence that 

is essentially identical to the starting sequence or a portion thereof, wherein the portion consists 

of at least 10-20 amino acids, at least 20-30 amino acids, or at least 30-50 amino acids, or at 

10 least 50-150 amino acids, or which is otherwise identifiable to one of ordinary skill in the art as 

having its origin in the starting sequence. For example, a binding domain can be derived from 

an antibody, e.g., a Fab, F(ab')2, Fab', scFv, single domain antibody (sdAb), etc, 

[0059] Polypeptides derived from another polypeptide can have one or more mutations relative 

to the starting polypeptide, e.g., one or more amino acid residues which have been substituted 

1_ with another amino acid residue or which has one or more amino acid residue insertions or 

deletions. The polypeptide can comprise an amino acid sequence which is not naturally 

occurring. Such variations necessarily have less than 100% sequence identity or similarity with 

the starting polypeptide. 	In one embodiment, the variant will have an amino acid sequence from 

about 60% to less than 100% amino acid sequence identity or similarity with the amino acid 

20 sequence of the starting polypeptide. 	In another embodiment, the variant will have an amino 

acid sequence from about 75% to less thant 100%, from about 80% to less than 100%, from 

about 85% to less than 100%, from about 90% to less than 100%, from about 95% to less than 

100% amino acid sequence identity or similarity with the amino acid sequence of the starting 

polypeptide. 

25 [0100] As used herein, unless otherwise provided, a position of an amino acid residue in a 

variable region of an immunoglobulin molecule is numbered using the IMGT criteria (Brochet, X, 

et al, Nucl. Acids Res. (2008) 36, W503-508), and a position of an amino acid residue in a 

constant region of an immunoglobulin molecule is numbered according to EU nomenclature 

30 

(Ward et al., 1995 Therap, Immunol. 2:77-94). The Kabat numbering convention (Kabat, 

Sequences of Proteins of Immunological Interest, 5th  ed. Bethesda, MD: Public Health Service, 

National Institutes of Health (1991)) is an alternative system used to refer to a position of an 

amino acid residue in a variable region of an immunoglobulin molecule. 
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[0060] As used herein, the term "dimer refers to a biological entity that consists of two subunits 

associated with each other via one or more forms of intramolecular forces, including covalent 

bonds (e.g., disulfide bonds) and other interactions (e.g., electrostatic interactions, salt bridges, 

hydrogen bonding, and hydrophobic interactions), and is stable under appropriate conditions 

5 (e.g., under physiological conditions, in an aqueous solution suitable for expressing, purifying, 

and/or storing recombinant proteins, or under conditions for non-denaturing and/or non-reducing 

electrophoresis). A "heterodimer" or "heterodimeric protein," as used herein, refers to a dimer 

formed from two different polypeptides. A heterodimer does not include an antibody formed 

from four polypeptides (i.e., two light chains and two heavy chains). A "homodimer" or 

10 "homodimeric protein," as used herein, refers to a dimer formed from two identical polypeptides. 

[0061] In some embodiments, a CD3-binding polypeptide comprises, in order from amino- 

terminus to carboxyl-terminus or in order from carboxyl-terminus to amino-terminus, (i) a second 

binding domain, (ii) a hinge region, (iii) an immunoglobulin constant region, (iv) a carboxyl- 

terminus linker (or an amino-terminus linker), and (v) a CD3-binding domain. As used herein 

15 and depending on context, a "hinge region" or a "hinge" refers to a polypeptide region between 

a binding domain (e.g., a CD3-binding domain or a second binding domain) and an 

immunoglobulin constant region. As used herein and depending on context, a "linker" may refer 

to (1) a polypeptide region between VH and VL  regions in a single-chain Fv (scFv) or (2) a 

polypeptide region between an immunoglobulin constant region and a second binding domain in 

20 a CD3-binding polypeptide comprising two binding domains. A polypeptide region between an 

immunoglobulin constant region and a CD3-binding domain in a CD3-binding polypeptide 

comprising two binding domains may also be referred to as a "carboxyl-terminus linker" or an 

"amino-terminus linker." Non-limiting examples of carboxyl-terminus and amino-terminus linkers 

include flexible linkers comprising glycine-serine repeats, and linkers derived from (a) an 

25 interdomain region of a transmembrane protein (e.g., a type I transmembrane protein); (b) a 

stalk region of a type II C-lectin; or (c) an immunoglobulin hinge. Non-limiting examples of 

hinges and linkers are provided in Tables 1 and 2. In some embodiments, a "linker provides a 

spacer function compatible with interaction of the two sub-binding domains so that the resulting 

polypeptide retains a specific binding affinity to the same target molecule as an antibody that 

30 comprises the same light and heavy chain variable regions. 	In certain embodiments, a linker is 

comprised of five to about 35 amino acids, for instance, about 15 to about 25 amino acids, 

[0062] A "wild-type immunoglobulin hinge region' refers to a naturally occurring upper and 

middle hinge amino acid sequences interposed between and connecting the CH1 and CH2 
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domains (for IgG, IgA, and IgD) or interposed between and connecting the CH1 and CH3 

domains (for IgE and IgM) found in the heavy chain of an antibody. In certain embodiments, a 

wild type immunoglobulin hinge region sequence is human, and can comprise a human IgG 

hinge region. 

_ [0063] An "altered wild-type immunoglobulin hinge region" or "altered immunoglobulin hinge 

region" refers to (a) a wild type immunoglobulin hinge region with up to 30% amino acid 

changes (e.g., up to 25%, 20%, 15%, 10%, or 5% amino acid substitutions or deletions), or (b) a 

portion of a wild type immunoglobulin hinge region that has a length of about 5 amino acids 

(e,g., about 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 amino acids) up to about 

10 120 amino acids (for instance, having a length of about 10 to about 40 amino acids or about 15 

to about 30 amino acids or about 15 to about 20 amino acids or about 20 to about 25 amino 

acids), has up to about 30% amino acid changes (e.g., up to about 25%, 20%, 15%, 10%, 5%, 

4%, 3%, 2%, or 1% amino acid substitutions or deletions or a combination thereof), and has an 

IgG core hinge region as disclosed in US 2013/0129723 and US 2013/0095097. 

_ [0064] As used herein, the term "humanized" refers to a process of making an antibody or 

immunoglobulin binding proteins and polypeptides derived from a non-human species (e.g., 

mouse or rat) less immunogenic to humans, while still retaining antigen-binding properties of the 

original antibody, using genetic engineering techniques. 	In some embodiments, the binding 

domain(s) of an antibody or immunoglobulin binding proteins and polypeptides (e.g., light and 

20 heavy chain variable regions, Fab, scFv) are humanized. Non-human binding domains can be 

humanized using techniques known as CDR grafting (Jones et al., Nature 321:522 (1986)) and 

variants thereof, including "reshaping" (Verhoeyen, et a/., 1988 Science 239:1534-1536; 

25 

Riechmann, et al., 1988 Nature 332:323-337; Tempest, et al,, Bio/Technol 1991 9:266-271), 

"hyperchimerization" (Queen, et al,, 1989 Proc Nati Acad Sci USA 86:10029-10033; Co, et al,, 

1991 Proc Nati Acad Sci USA 88:2869-2873; Co, et al., 1992 J Immunoi 148:1149-1154), and 

"veneering" (Mark, et al., "Derivation of therapeutically active humanized and veneered anti- 

CD18 antibodies." 	In: Metcalf MN, Dalton BJ, eds. Cellular adhesion: molecular definition to 

therapeutic potential. New York: Plenum Press, 1994: 291-312). 	If derived from a non-human 

source, other regions of the antibody or immunoglobulin binding proteins and polypeptides, such 

30 as the hinge region and constant region domains, can also be humanized. 

[0065] An "immunoglobulin dimerization domain" or "immunoglobulin heterodimerization 

domain", as used herein, refers to an immunoglobulin domain of a polypeptide chain that 

preferentially interacts or associates with a different immunoglobulin domain of a second 



polypeptide chain, wherein the interaction of the different immunoglobulin heterodimerization 

domains substantially contributes to or efficiently promotes heterodimerization of the first and 

second polypeptide chains (Le., the formation of a dimer between two different polypeptide 

chains, which is also referred to as a "heterodimer"). The interactions between immunoglobulin 

5 heterodimerization domains "substantially contributes to or efficiently promotes" the 

heterodimerization of first and second polypeptide chains if there is a statistically significant 

reduction in the dimerization between the first and second polypeptide chains in the absence of 

the immunoglobulin heterodimerization domain of the first polypeptide chain and/or the 

immunoglobulin heterodimerization domain of the second polypeptide chain. In certain 

10 embodiments, when the first and second polypeptide chains are co-expressed, at least 60%, at 

least about 60% to about 70%, at least about 70% to about 80%, at least 80% to about 90%, 

91%, 92%, 93%., 94%, 95%, 96%, 97%, 98%, or 99% of the first and second polypetpide chains 

form heterodimers with each other. Representative immunoglobulin heterodimerization 

domains include an immunoglobulin CH1 domain, an immunoglobulin CL domain (e.g., CK or CA 

15 isotypes), or derivatives thereof, including wild type immunoglobulin CH1 and CL domains and 

altered (or mutated) immunoglobulin CH1 and CL domains, as provided therein. 

[0066] An "immunoglobulin constant region' or "constant region" is a term defined herein to 

refer to a peptide or polypeptide sequence that corresponds to or is derived from part or all of 

one or more constant region domains. In certain embodiments, the immunoglobulin constant 

20 region corresponds to or is derived from part or all of one or more constant region domains, but 

not all constant region domains of a source antibody. 	In certain embodiments, the constant 

region comprises IgG CH2 and CH3 domains, e.g., IgG1 CH2 and CH3 domains. In certain 

embodiments, the constant region does not comprise a CH1 domain. In certain embodiments, 

the constant region domains making up the constant region are human. In some embodiments 

25 (for example, in certain variations of a CD3-binding polypeptide or protein), the constant region 

domains of a fusion protein of this disclosure lack or have minimal effector functions of antibody- 

dependent cell-mediated cytotoxicity (ADCC) and complement activation and complement- 

dependent cytotoxicity (CDC), while retaining the ability to bind some Fe receptors (such as 

Fc,Rn, the neonatal Fc receptor) and retaining a relatively long half life in vivo. 	In other 

30 variations, a fusion protein of this disclosure includes constant domains that retain such effector 

function of one or both of ADCC and CDC. In certain embodiments, a binding domain of this 

disclosure is fused to a human IgG1 constant region, wherein the IgG1 constant region has one 

or more of the following amino acids mutated: 	leucine at position 234 (L234), leucine at position 

235 (L235), glycine at position 237 (G237), glutamate at position 318 (E318), lysine at position 
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320 (K320), lysine at position 322 (K322), or any combination thereof (numbering according to 

EU). For example, any one or more of these amino acids can be changed to alanine. In a 

further embodiment, an IgG1 Fc domain has each of L234, L235, G237, E318, K320, and K322 

5 

(according to EU numbering) mutated to an alanine (i.e., L234A, L235A, G237A, E318A, 

K320A, and K322A, respectively), and optionally an N297A mutation as well (i.e., essentially 

eliminating glycosylation of the CH2 domain). 

[0067] "Fc region" or "Fc domain" refers to a polypeptide sequence corresponding to or derived 

from the portion of a source antibody that is responsible for binding to antibody receptors on 

cells and the C1q component of complement. 	Fc stands for "fragment crystalline," the fragment 

10 of an antibody that will readily form a protein crystal. 	Distinct protein fragments, which were 

originally described by proteolytic digestion, can define the overall general structure of an 

immunoglobulin protein. 	As originally defined in the literature, the Fc fragment consists of the 

disulfide-linked heavy chain hinge regions, CH2, and CH3 domains. However, more recently 

the term has been applied to a single chain consisting of CH3, CH2, and at least a portion of the 

15 hinge sufficient to form a disulfide-linked dieter with a second such chain. 	Fora review of 

immunoglobulin structure and function, see Putnam, The Plasma Proteins, Vol. V (Academic 

Press, Inc., 1987), pp. 49-140; and Padlan, Mail. lmmunol. 31:169-217, 1994. As used herein, 

the term Fc includes variants of naturally occuring sequences. 

[0068] In some embodiments, a CD3-binding protein comprises a protein scaffold as generally 

20 disclosed in, for example, in US Patent Application Publication Nos. 2003/0133939, 

2003/0118592, and 2005/0136049, A CD3-binding protein may comprise, in order from amino- 

terminus to carboxyl-terminus, a first binding domain, a hinge region, and an immunoglobulin 

constant constant region. In other embodiments, a CD3-binding protein comprises a protein 

scaffold as generally disclosed in, for example, in US Patent Application Publication No. 

25 2009/0148447, A CD3-binding protein may comprise, in order from carboxyl-terminus to amino- 

terminus, an immunoglobulin constant region, a hinge region and a first binding domain. 

[0069] CD3-binding polypeptides and proteins disclosed herein may incorporate a multi-specific 

binding protein scaffold. 	Multi-specific binding proteins and polypeptides using scaffolds are 

disclosed, for instance, in POT Application Publication No. WO 2007/146968, U.S. Patent 

30 Application Publication No, 2006/0051844, POT Application Publication No. WO 2010/040105, 

POT Application Publication No. WO 2010/003108, U.S. Patent No. 7,166,707 and U.S. Patent 

No. 8,409,577, which are each incorporated herein by reference in their entirety. A CD3-binding 

protein may comprise two binding domains (the domains can be designed to specifically bind 
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the same or different targets), two hinge regions, and an immunoglobulin constant region. A 

CD3-binding protein may be a homodimeric protein comprising two identical;  disulfide-bonded 

polypeptides, 

[0070] As used herein, the "stalk region' of a type II C-lectin refers to the portion of the 

_ extracellular domain of the type II C-lectin that is located between the C-type lectin-like domain 

(CTLD; e.g., similar to CTLD of natural killer cell receptors) and the transmembrane domain. 

For example, in the human CD94 molecule (GenBank Accession No. AAC50291.1, PRI 

November 30, 1995), the extracellular domain corresponds to amino acid residues 34-179, 

whereas the CTLD corresponds to amino acid residues 61-176. Accordingly, the stalk region of 

10 the human CD94 molecule includes amino acid residues 34-60, which is found between the 

membrane and the CTLD (see Boyington et ai., immunity 10:75, 1999; for descriptions of other 

stalk regions, see also Beavil et a;., Proc. Natl. Aced, Sci, USA 89:753, 1992; and Figdor et aL, 

Nature Rev. Immunol. 2:77, 2002). These type II C-lectins can also have from six to 10 junction 

amino acids between the stalk region and the transmembrane region or the CTLD. In another 

_ example, the 233 amino acid human NKG2A protein (GenBank Accession No. P26715.1, PRI 

June 15, 2010) has a transmembrane domain ranging from amino acids 71-93 and an 

extracellular domain ranging from amino acids 94-233, The CTLD is comprised of amino acids 

119-231;  and the stalk region comprises amino acids 99-116, which is flanked by junctions of 

five and two amino acids. 	Other type II C-lectins, as well as their extracellular ligand-bind 

20 domains, interdomain or stalk regions;  and CTLDs are known in the art (see, e.g., GenBank 

Accession Nos. NP__001993.2; AAH07037.1, PRI July 15, 2006; NP__001773,1, PRI June 20, 

1010; AAL65234,1, PRI January 17, 2002, and CAA04925.1, PRI November 14, 2006, for the 

sequences of human CD23;  CD69, CD72, NKG2A and NKG2D and their descriptions, 

respectively). 

25 [0071] As used herein, the "interdomain region" of a transmembrane protein (e.g., a type I 

transmembrane protein) refers to a portion of the extracellular domain of the transmembrane 

protein that is located between two adjacent domains. Examples of interdomain regions include 

regions linking adjacent Ig domains of immunoglobulin superfamily members (e.g., an 

immunoglobulin hinge region from IgG,IgA;  IgD, or IgE; the region linking the IgV and IgC2 

30 domains of CD2; or the region linking the IgV and IgC domains of CD80 or CD86). Another 

example of an interdomain region is the region linking the non-Ig and IgC2 domain of CD22, a 

type I sialic acid-binding Ig-like lectin. 
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[0072] A polypeptide region "derived from" a stalk region of a type II C-lectin, or "derived from" a 

transmembrane protein interdomain region (e.g., an immunoglobulin hinge region), refers to an 

about five to about 150 amino acid sequence, an about 5 to about 100 amino acid sequence, an 

about 5 to about 50 amino acid sequence, an about 5 to about 40 amino acid sequence, an 

5 about 5 to about 30 amino acid sequence, an about 5 to about 25 amino acid sequence, an 

about 5 to about 20 amino acid sequence, an about 10 to about 25 amino acid sequence, an 

about 10 to about 20 amino acid sequence, about 8 to about 20 amino acid sequence, about 9 

to about 20 amino acid sequence, about 10 to about 20 amino acid sequence, about 11 to about 

20 amino acid sequence, about 12 to about 20 amino acid sequence, about 13 to about 20 

10 amino acid sequence, about 14 to about 20 amino acid sequence, about 15 to about 20 amino 

acid sequence, or an about 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 amino acid 

sequence, wherein all or at least a portion of which includes (i) a wild-type stalk region or 

interdomain region sequence; (ii) a fragment of the wild-type stalk region or interdomain region 

sequence; (iii) a polypeptide having at least 80%, 85%, 90%, or 95% amino acid sequence 

_ identity with either (i) or (ii); or (iv) either (i) or (ii) in which one, two, three, four, or five amino 

acids have a deletion, insertion, substitution, or any combination thereof, for instance, the one or 

more changes are substitutions or the one or more mutations include only one deletion. 	In 

some embodiments, a derivative of a stalk region is more resistant to proteolytic cleavage as 

compared to the wild-type stalk region sequence, such as those derived from about eight to 

20 about 20 amino acids of NKG2A, NKG2D, CD23, CD64, CD72, or CD94. 

[0073] As used herein, the term "junction amino acids" or "junction amino acid residues" refers 

to one or more (e.g., about 2-10) amino acid residues between two adjacent regions or domains 

of a polypeptide, such as between a hinge and an adjacent immunoglobulin constant region or 

between a hinge and an adjacent binding domain or between a peptide linker and an adjacent 

25 immunoglobulin variable domain or an adjacent immunoglobulin constant region. Junction 

amino acids can result from the construct design of a polypeptide (e.g., amino acid residues 

resulting from the use of a restriction enzyme site during the construction of a nucleic acid 

molecule encoding a polypeptide). 

[0074] As used herein, the phrase a "linker between CH3 and CH1 or CL" refers to one or more 

30 (e.g., about 2-12, about 2-10, about 4-10, about 5-10, about 6-10, about 7-10, about 8-10, about 

9-10, about 8-12, about 9-12, or about 10-12) amino acid residues between the C- terminus of a 

CH3 domain (e.g., a wild type CH3 or a mutated CH3) and the N-terminus of a CH1 domain or 

CL domain (e.g., Ck). 
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[0075] As used herein, the term "patient in need" or "subject in need" refers to a patient or a 

subject at risk of, or suffering from, a disease, disorder or condition that is amenable to 

treatment or amelioration with a CD3-binding protein or polypeptide or a composition thereof 

provided herein. 

_ [0076] As used herein, the term "pharmaceutically acceptable" refers to molecular entities and 

compositions that do not generally produce allergic or other serious adverse reactions when 

administered using routes well known in the art. 	Molecular entities and compositions approved 

by a regulatory agency of the Federal or a state government or listed in the U.S. Pharmacopeia 

or other generally recognized pharmacopeia for use in animals, and more particularly in humans 

10 are considered to be "pharmaceutically acceptable." 

[0077] As used herein, the term "promoter" refers to a region of DNA involved in binding RNA 

polymerase to initiate transcription. 

[0078] As used herein, the terms "nucleic acid," "nucleic acid molecule," or "polynucleotide" 

refer to deoxyribonucleotides or ribonucleotides and polymers thereof in either single- or double- 

15 stranded form. 	Unless specifically limited, the terms encompass nucleic acids containing 

analogues of natural nucleotides that have similar binding properties as the reference nucleic 

acid and are metabolized in a manner similar to naturally occurring nucleotides. 	Unless 

otherwise indicated, a particular nucleic acid sequence also implicitly encompasses 

conservatively modified variants thereof (e.g., degenerate codon substitutions) and 

20 complementary sequences as well as the sequence explicitly indicated. Specifically, degenerate 

codon substitutions can be achieved by generating sequences in which the third position of one 

or more selected (or all) codons is substituted with mixed-base and/or deoxyinosine residues 

(Batter et al. (1991) Nucleic Acid Res. 19:5081; Ohtsuka et al. (1985) J, Biol. Chem. 260:2605- 

2608; Cassol et al. (1992); Rossolini et al. (1994) Mol. Cell Probes 8:91-98). The term nucleic 

25 acid is used interchangeably with gene, cDNA, and mRNA encoded by a gene. As used herein, 

the terms "nucleic acid," "nucleic acid molecule," or "polynucleotide" are intended to include 

DNA molecules (e.g., cDNA or genomic DNA), RNA molecules (e,g., mRNA), analogs of the 

DNA or RNA generated using nucleotide analogs, and derivatives, fragments and homologs 

thereof. 

30 [0079] The term "expression" refers to the biosynthesis of a product encoded by a nucleic acid. 

For example, in the case of nucleic acid segment encoding a polypeptide of interest, expression 

involves transcription of the nucleic acid segment into mRNA and the translation of mRNA into 

one or more polypeptides. 
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[0080] The terms "expression unit" and "expression cassette" are used interchangeably herein 

and denote a nucleic acid segment encoding a polypeptide of interest and capable of providing 

expression of the nucleic acid segment in a host cell. An expression unit typically comprises a 

transcription promoter, an open reading frame encoding the polypeptide of interest, and a 

5 transcription terminator, all in operable configuration. 	In addition to a transcriptional promoter 

and terminator, an expression unit can further include other nucleic acid segments such as, e.g., 

an enhancer or a polyadenylation signal. 

10 

[0081] The term "expression vector," as used herein, refers to a nucleic acid molecule, linear or 

circular, comprising one or more expression units. 	In addition to one or more expression units, 

an expression vector can also include additional nucleic acid segments such as, for example, 

one or more origins of replication or one or more selectable markers. Expression vectors are 

generally derived from plasmid or viral DNA, or can contain elements of both. 

[0082] As used herein, the term "sequence identity' refers to a relationship between two or 

more polynucleotide sequences or between two or more polypeptide sequences. When a 

15 position in one sequence is occupied by the same nucleic acid base or amino acid residue in 

the corresponding position of the comparator sequence, the sequences are said to be "identical" 

at that position. The percentage "sequence identity" is calculated by determining the number of 

positions at which the identical nucleic acid base or amino acid residue occurs in both 

sequences to yield the number of "identical" positions. The number of "identical" positions is 

20 then divided by the total number of positions in the comparison window and multiplied by 100 to 

yield the percentage of "sequence identity," Percentage of "sequence identity" is determined by 

comparing two optimally aligned sequences over a comparison window. The comparison 

window for nucleic acid sequences can be, for instance, at least 20, 30, 40, 50, 60, 70, 80, 90, 

100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 300, 400, 500, 600, 700, 800, 900 or 

25 1000 or more nucleic acids in length. The comparison windon for polypeptide sequences can 

be, for instance, at least 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 

180, 190, 200, 300 or more amino acids in length. 	In order to optimally align sequences for 

comparison, the portion of a polynucleotide or polypeptide sequence in the comparison window 

can comprise additions or deletions termed gaps while the reference sequence is kept constant. 

30 An optimal alignment is that alignment which, even with gaps, produces the greatest possible 

number of "identical' positions between the reference and comparator sequences. Percentage 

"sequence identity" between two sequences can be determined using the version of the 

program "BLAST 2 Sequences" which was available from the National Center for Biotechnology 
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Information as of September 1 , 2004, which program incorporates the programs BLASTN (for 

nucleotide sequence comparison) and BLASTP (for polypeptide sequence comparison), which 

programs are based on the algorithm of Karlin and Altschul (Proc. Natl. Acad. Sci. USA 

90(12):5873-5877, 1993), When utilizing "BLAST 2 Sequences," parameters that were default 

5 parameters as of September 1, 2004, can be used for word size (3), open gap penalty (11), 

extension gap penalty (1), gap dropoff (50), expect value (10) and any other required 

parameter including but not limited to matrix option. Two nucleotide or amino acid sequences 

are considered to have "substantially similar sequence identity" or "substantial sequence 

identity" if the two sequences have at least 80%, at least 85%, at least 90%, at least 95%, at 

10 least 96%, at least 97%, at least 98%, or at least 99% sequence identity relative to each other. 

[0083] As used herein, a "polypeptide" or "polypeptide chain" is a single, linear and contiguous 

arrangement of covalently linked amino acids. 	It does not include two polypeptide chains that 

link together in a non-linear fashion, such as via an interchain disulfide bond (e.g., a half 

immunoglobulin molecule in which a light chain links with a heavy chain via a disulfide bond). 

_ Polypeptides can have or form one or more intrachain disulfide bonds. With regard to 

polypeptides as described herein, reference to amino acid residues corresponding to those 

specified by SEQ ID NO includes post-translational modifications of such residues. 

20 

[0084] As used herein, "CD3-binding protein" may be used interchangeably with "CD3-binding 

polypeptide." Such molecules specifically bind to cluster of differentiation 3 protein (CD3) (e.g., 

human CD3). 

[0085] A "protein" is a macromolecule comprising one or more polypeptide chains. A protein 

can also comprise non-peptidic components, such as carbohydrate groups. Carbohydrates and 

other non-peptidic substituents can be added to a protein by the cell in which the protein is 

produced, and will vary with the type of cell. 	Proteins are defined herein in terms of their amino 

25 acid backbone structures; substituents such as carbohydrate groups are generally not specified, 

but may be present nonetheless. A protein may be an antibody or an antigen-binding fragment 

of an antibody. In some embodiments, a protein may also be an scFv-Fc-scFv molecule, scFv- 

scFv dieter, or a diabody. 

[0086] The terms "amino-terminal" and "carboxyl-terminal" are used herein to denote positions 

30 within polypeptides. Where the context allows, these terms are used with reference to a 

particular sequence or portion of a polypeptide to denote proximity or relative position. 	For 

example, a certain sequence positioned carboxyl-terminal to a reference sequence within a 
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polypeptide is located proximal to the carboxyl-terminus of the reference sequence, but is not 

necessarily at the carboxyl-terminus of the complete polypeptide. 

[0087] "T-cell receptor" (TCR) is a molecule found on the surface of T-cells that, along with 

CD3, is generally responsible for recognizing antigens bound to major histocompatibility 

5 complex (MHC) molecules. 	It consists of a disulfide-linked heterodimer of the highly variable a 

and 3 chains in most T-cells. 	In other T-cells, an alternative receptor made up of variable y and 

6 chains is expressed. Each chain of the TCR is a member of the immunoglobulin superfamily 

and possesses one N-terminal immunoglobulin variable domain, one immunoglobulin constant 

domain, a transmembrane region, and a short cytoplasmic tail at the C-terminal end (see Abbas 

10 and Lichtman, Cellular and Molecular Immunology (5th Ed.), Editor: Saunders, Philadelphia, 

2003; Janeway et al., Immunabiology: The Immune System in Health and Disease, 4th  Ed., 

Current Biology Publications, p148, 149, and 172, 1999). TCR as used in the present 

disclosure can be from various animal species, including human, mouse, rat, or other mammals. 

[0088] "TCR complex," as used herein, refers to a complex formed by the association of CD3 

15 chains with other TCR chains. For example, a TCR complex can be composed of a CD3y 

chain, a CD36 chain, two CD3E chains, a homodimer of CD34 chains, a TCRa chain, and a 

TCRI3 chain. Alternatively, a TCR complex can be composed of a CD3y chain, a CD36 chain, 

two CD3E chains, a homodimer of CD34 chains, a TCRy chain, and a TCR6 chain. 

20 

[0089] "A component of a TCR complex," as used herein, refers to a TCR chain (i.e., TCRa, 

TcRp, TCRy or TORO), a CD3 chain (i.e., CD3y, O©36, CD3E or CD34), or a complex formed by 

two or more TCR chains or CD3 chains (e,g., a complex of TCRa and TCR8, a complex of 

TCRy and TCR6, a complex of CD3E and CD36, a complex of CD3y and CD3E, or a sub-TCR 

complex of TCRa, TcR(3, CD3y, CD36, and two CD3E chains). 

[0090] "Antibody-dependent cell-mediated cytotoxicity" and "ADCC," as used herein, refer to a 

25 cell-mediated process in which nonspecific cytotoxic cells that express FcyRs (e.g., monocytic 

cells such as Natural Killer (NK) cells and macrophages) recognize bound antibody (or other 

protein capable of binding Fc1Rs) on a target cell and subsequently cause lysis of the target 

cell. 	In principle, any effector cell with an activating Fc1R can be triggered to mediate ADCC. 

The primary cells for mediating ADCC are NK cells, which express only FcyRIII, whereas 

30 monocytes, depending on their state of activation, localization, or differentiation, can express 

FcyRI, FcyRII, and FcyRIII. 	For a review of FcyR expression on hematopoietic cells, see, e.g., 

Ravetch et al., 1991, Annu. Rev. Immunol., 9:457-92. 



[0091] The term "having ADCC activity," as used herein in reference to a polypeptide or protein, 

means that the polypeptide or protein (for example, one comprising an immunoglobulin hinge 

region and an immunoglobulin constant region having CH2 and CH3 domains, such as derived 

from IgG (e.g., IgG1)), is capable of mediating antibody-dependent cell-mediated cytotoxicity 

5 (ADCC) through binding of a cytolytic Fc receptor (e.g., Fc7R111) on a cytolytic immune effector 

cell expressing the Fc receptor (e.g., an NK cell). 

[0092] "Complement-dependent cytotoxicity" and "CDC," as used herein, refer to a process in 

which components in normal serum ("complement"), together with an antibody or other Cl q- 

complement-binding protein bound to a target antigen, exhibit lysis of a target cell expressing 

10 the target antigen. Complement consists of a group of serum proteins that act in concert and in 

an orderly sequence to exert their effect. 

15 

[0093] The terms "classical complement pathway" and "classical complement system,' as used 

herein, are synonymous and refer to a particular pathway for the activation of complement. The 

classical pathway requires antigen-antibody complexes for initiation and involves the activation, 

in an orderly fashion, of nine major protein components designated Cl through C9. For several 

steps in the activation process, the product is an enzyme that catalyzes the subsequent step. 

This cascade provides amplification and activation of large amounts of complement by a 

relatively small initial signal. 

20 

[0094] The term "having CDC activity," as used herein in reference to a polypeptide or protein, 

means that the polypeptide or protein (for example, one comprising an immunoglobulin hinge 

region and an immunoglobulin constant region having CH2 and CH3 domains, such as derived 

from IgG (e.g., IgG1)) is capable of mediating complement-dependent cytotoxicity (CDC) 

through binding of Cl q complement protein and activation of the classical complement system. 

[0095] "Redirected T-cell cytotoxicity" and "RTCC," as used herein, refer to a T-cell-mediated 

25 process in which a cytotoxic T-cell is recruited to a target cell using a multi-specific protein that 

is capable of specifically binding both the cytotoxic T-cell and the target cell, and whereby a 

target-dependent cytotoxic T-cell response is elicited against the target cell. 	Polypeptides and 

proteins comprising CD3-binding domains, as disclosed herein, and tumor antigen-binding 

domains are capable of RTCC. 

30 [0096] As used herein, the term "treatment," "treating," or "ameliorating" refers to either a 

therapeutic treatment or prophylactic/preventative treatment. A treatment is therapeutic if at 

least one symptom of disease in an individual receiving treatment improves or a treatment can 
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delay worsening of a progressive disease in an individual, or prevent onset of additional 

associated diseases. 

[0097] As used herein, the term "therapeutically effective amount (or dose)" or "effective amount 

(or dose)" of a specific binding molecule or compound refers to that amount of the compound 

5 

10 

sufficient to result in amelioration of one or more symptoms of the disease being treated in a 

statistically significant manner or a statistically significant improvement in organ function. When 

referring to an individual active ingredient, administered alone, a therapeutically effective dose 

refers to that ingredient alone. When referring to a combination, a therapeutically effective dose 

refers to combined amounts of the active ingredients that result in the therapeutic effect, 

whether administered serially or simultaneously (in the same formuation or concurrently in 

separate formulations). 

15 

[0098] As used herein, the term "transformation," "transfection," and "transduction' refer to the 

transfer of nucleic acid (i.e., a nucleotide polymer) into a cell. As used herein, the term "genetic 

transformation" refers to the transfer and incorporation of DNA, especially recombinant DNA, 

into a cell. The transferred nucleic acid can be introduced into a cell via an expression vector. 

[0099] As used herein, the term "variant" or "variants" refers to a nucleic acid or polypeptide 

differing from a reference nucleic acid or polypeptide, but retaining essential properties thereof. 

Generally, variants are overall closely similar, and, in many regions, identical to the reference 

nucleic acid or polypeptide. 	For instance, a variant may exhibit at least about 70%, at least 

20 about 80%., at least about 90%, at least about 95%, at least about 96%, at least about 97%, at 

least about 98% or at least about 99% sequence identity compared to the active portion or full 

length reference nucleic acid or polypeptide. 

[00100] The terms "light chain variable region" (also referred to as "light chain variable domain" 

or "VL" or VL) and "heavy chain variable region" (also referred to as "heavy chain variable 

25 domain" or "VH" or VH) refer to the variable binding region from an antibody light and heavy 

chain, respectively. The variable binding regions are made up of discrete, well-defined sub- 

regions known as "complementarity determining regions" (CDRs) and "framework regions" 

(FRs), generally comprising in order FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4 from amino- 

terminus to carboxyl-terminus. In one embodiment, the FRs are humanized. The term "CL" 

30 refers to an "immunoglobulin light chain constant region" or a "light chain constant region," i.e., a 

constant region from an antibody light chain. The term "CH" refers to an "immunoglobulin heavy 

chain constant region" or a "heavy chain constant region," which is further divisible, depending 

on the antibody isotype into CH1, CH2, and CH3 (IgA,IgD, IgG), or CH1, CH2, CH3, and CH4 
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domains (IgE, IgM). A "Fab" (fragment antigen binding) is the part of an antibody that binds to 

antigens and includes the variable region and CH1 domain of the heavy chain linked to the light 

chain via an inter-chain disulfide bond, 

[00101] The present disclosure describes binding domains that specifically bind CD3 (e.g., 

human CD3), as well as polypeptides and proteins comprising these binding domains. In some 

embodiments, the CD3-binding proteins and polypeptides comprise a second binding domain, 

which may bind to a tumor antigen (e.g., PSMA, CD19, CD20, CD37, CD38, CD123, Her2, 

ROR1, RON, glycoprotein A33 antigen (gpA33) or CEA). The polypeptides and proteins 

comprising binding domains of this disclosure can further comprise immunoglobulin constant 

10 regions, linker peptides, hinge regions, immunoglobulin dimerization/heterodimerization 

domains, junctional amino acids, tags, etc. These components of the disclosed polypeptides 

and proteins are described in further detail below. 

[00102] Additionally, the CD3-binding polypeptides and proteins disclosed herein can be in the 

form of an antibody or a fusion protein of any of a variety of different formats (e.g., the fusion 

_ protein can be in the form of a CD3-binding bispecific or multispecific molecule). 	Non-limiting 

examples of bispecific molecules include a scFv-Fc-scFv molecule. Some bispecific molecules 

typically comprise or consist of an anti-tumor antigen scFv linked to an anti-CD3 scFv and 

typically do not include other sequences such as an immunoglobulin constant region. 	In other 

embodiments, a CD3-binding protein is a diabody. 

20 [00103] A CD3-binding protein in accordance with the present disclosure generally includes at 

least one CD3-binding polypeptide chain comprising (a) a CD3-binding domain as set forth 

herein. 	In certain variations, the CD3-binding polypeptide further includes (b) a hinge region 

carboxyl-terminal to the CD3-binding domain, and (c) an immunoglobulin constant region. 	In 

further variations, the ROR1-binding polypeptide further includes (d) a carboxyl-terminus linker 

25 carboxyl-terminal to the immunoglobulin constant region, and (e) a second binding domain 

carboxyl-terminal to the carboxyl-terminus linker. 

[00104] In yet other variations, the CD3-binding polypeptide comprises (b) a hinge region 

amino-terminal to the CD3-binding domain, and (c) an immunoglobulin sub-region amino- 

terminal to the hinge region. 	In some variations, the CD3-binding polypeptide comprises (b) a 

30 hinge region carboxyl-terminal to the CD3-binding domain, and (c) an immunoglobulin sub- 

region carboxyl-terminal to the hinge region 
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[00105] In some embodiments, CD3-binding polypeptides are capable of homodimerization, 

typically through disulfide bonding, via the immunoglobulin constant region and/or hinge region 

(e.g., via an immunoglobulin constant region comprising IgG CH2 and CH3 domains and an lgG 

hinge region). Thus, in certain embodiments of the present disclosure, two identical single 

5 chain CD3-binding polypeptides homodimerize to form a dimeric CD3-binding protein. 

[00106] In other embodiments, a CD3-binding polypeptide includes a heterodimerization 

domain that is capable of heterodimerization with a different heterodimerization domain in a 

second, non-identical polypeptide chain. 	In certain variations, the second polypeptide chain for 

heterodimerization includes a second binding domain. Accordingly, in certain embodiments of 

10 the present disclosure, two non-identical polypeptide chains, one comprising the CD3-binding 

domain and the second optionally comprising a second binding domain, dimerize to form a 

heterodimeric CD3-binding protein. Examples of types of heterodimers include those described 

in US 2013/0095097 and US 2013/0129723, 

[00107] In some embodiments, a CD3-binding domain, protein or polypeptide is conjugated to a 

15 drug or a toxic moiety. 

[00108] CD3-binding polypeptides, proteins, and their various components used in the present 

disclosure are further described below. 

[00109] As indicated above, the disclosure relates to binding domains that specifically bind CD3 

(e.g., human CD3). A CD3-binding domain may comprise amino acid sequences shown in 

20 Table 14. In some embodiments, a CD3-binding polypeptide or protein comprises a signal 

sequence. The disclosure also encompasses CD3-binding domains and proteins comprising or 

encoded by any of the sequences shown in Table 14, excluding the signal sequences that are 

part of these sequences. CD3-binding domains and polypeptides, their internal designations, 

and their sequences are summarized in Table 15. In some cases, CD3-binding domains of the 

25 disclosure contain amino acid substitutions. For example, TSC370 has the amino acid 

sequence of TSC342 with the glycine residue at position 27 according to the IMGT numbering 

system substituted with tyrosine. 

[00110] In certain embodiments, the disclosure relates to a CD3-binding domain that binds 

specifically to human CD3 and that comprises an immunoglobulin light chain variable region and 

30 an immunoglobulin heavy chain variable region; wherein the immunoglobulin light chain variable 

region comprises an amino acid sequence that is (a) at least about 93% identical, at least about 

95% identical, at least about 97% identical, at least about 98% identical or at least about 99% 
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identical to the amino acid sequence in SEQ ID NO:88; or (b) at least about 94% identical, at 

least about 95% identical, at least about 97% identical, at least about 98% identical or at least 

about 99% identical to the amino acid sequence in SEQ ID NO:89; and wherein the 

immunoglobulin heavy chain variable region comprises an amino acid sequence that is at least 

5 about 82% identical, at least about 85% identical, at least about 87% identical, at least about 

90% identical, at least about 92% identical, at least about 95% identical, at least about 97% 

identical, at least about 98%. identical or at least about 99% identical to the amino acid 

sequence in SEQ ID NO:86, A CD3-binding domain may comprise an amino acid sequence 

that is at least about 87% identical, at least about 90% identical, at least about 92% identical, at 

10 least about 95% identical, at least about 97% identical, at least about 98% identical or at least 

about 99% identical to the amino acid sequence in SEQ ID NO:83 or SEQ ID NO:84. A CD3- 

binding domain may comprise or consist of SEQ ID NO:83 or SEQ ID NO:84. In some 

embodiments, a CD3-binding domain comprises an amino acid sequence that is at least about 

87% identical, at least about 90% identical, at least about 92% identical, at least about 95% 

15 identical, at least about 97% identical, at least about 98% identical, at least about 99% identical, 

or 100% identical to the amino acid sequence in SEQ ID NO:4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 

24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, or 60, 

[00111] In some embodiments, a CD3-binding domain may comprise an immunoglobulin light 

chain variable region that comprises an LCDR1 amino acid sequence that differs from SEQ ID 

20 NO:94 by at least one amino acid substitution, an LCDR2 amino acid sequence that differs from 

SEQ ID NO:95 by at least one amino acid substitution, and an LCDR3 amino acid sequence 

that differs from SEQ ID NO:96 by at least one amino acid substitution, and an immunoglobulin 

heavy chain variable region that comprises an HCDR1 amino acid sequence that differs from 

SEQ ID NO:91 by at least one amino acid substitution, an HCDR2 amino acid sequence that 

25 differs from SEQ ID NO:92 by at least one amino acid substitution, and an HCDR3 amino acid 

sequence that differs from SEQ ID NO:93 by at least one amino acid substitution. In other 

embodiments, a CD3-binding domain may comprise an immunoglobulin light chain variable 

region that comprises an LCDR1 amino acid sequence that differs from SEQ ID NO:202 by at 

least one amino acid substitution, an LCDR2 amino acid sequence that differs from SEQ ID 

30 NO:203 by at least one amino acid substitution, and an LCDR3 amino acid sequence that differs 

from SEQ ID NO:204 by at least one amino acid substitution, and an immunoglobulin heavy 

chain variable region that comprises an HCDR1 amino acid sequence that differs from SEQ ID 

NO:199 by at least one amino acid substitution, an HCDR2 amino acid sequence that differs 

from SEQ ID NO:200 by at least one amino acid substitution, and an HCDR3 amino acid 
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5 

sequence that differs from SEQ ID NO:201 by at least one amino acid substitution. The CDR 

amino acid sequence of a CD3-binding domain may differ from the recited sequence by at least 

one amino acid substitution. The at least one amino acid substitution may be a conservative or 

a non-conservative amino acid substitution. In some embodiments, a LCDR1, LCDR2, LCDR3, 

HCDR1, HCDR2, and/or HCDR3 differs from an above-listed CDR sequence by 1, 2, 3, 4, 5, 6, 

7, 8, 9, or 10 amino acids. In certain embodiments, a CDR of the present disclosure contains 

about one or more (e.g., about 2, 3, 4, 5, 6, 7, 8, 9, 10) insertions, about one or more (e.g., 

about 2, 3, 4, 5, 6, 7, 8, 9, 10) deletions, about one or more (e.g., about 2, 3, 4, 5, 6, 7, 8, 9, 10) 

amino acid substitutions (e,g., conservative amino acid substitutions or non-conservative amino 

10 acid substitutions), or a combination of the above-noted changes, when compared to the CDR 

sequence of a known monoclonal antibody. 

[00112] When describing the amino acid substitutions in this disclosure, a position of an amino 

acid residue in a variable region of an immunoglobulin molecule is usually numbered using the 

15 

IMGT criteria (Brochet, X, et al, Nucl. Acids Res, (2008) 36, W503-508). In some embodiments, 

the amino acid residue at position 52 of the immunoglobulin light chain variable region of a CD3- 

binding domain is arginine and/or the amino acid residue at position 53 of the immunoglobulin 

light chain variable region of a CD3-binding domain is tryptophan. The amino acid residue at 

position 27 of the immunoglobulin heavy chain variable region of a CD3-binding domain may be 

tyrosine. In some embodiments, a CD3-binding domain comprises one or more of the following: 

20 (a) the amino acid residue at position 9 of the immunoglobulin heavy chain variable region is 

proline; (b) the amino acid residue at position 53 of the immunoglobulin heavy chain variable 

region is isoleucine; and (c) the amino acid residue at position 21 of the immunoglobulin light 

chain variable region is methionine. The amino acid residue at position 87 of the 

immunoglobulin heavy chain variable region of a CD3-binding domain may be tyrosine. The 

25 amino acid residue at position 86 of the immunoglobulin heavy chain variable region of a CD3- 

binding domain may be aspartic acid. In one embodiment, the amino acid residue at position 86 

of the immunoglobulin heavy chain variable region of a CD3-binding domain is aspartic acid and 

the amino acid residue at position 87 of the immunoglobulin heavy chain variable region of a 

CD3-binding domain is tyrosine. 

30 [00113] In certain embodiments, a CD3-binding domain comprises humanized immunoglobulin 

VL and/or VH regions, Techniques for humanizing immunoglobulin VL and VH regions are 

known in the art and are discussed, for example, in U.S. Patent Application Publication No. 

2006/0153837. In certain aspects, a CD3-binding domain may comprise an immunoglobulin 

light chain variable region and an immunoglobulin heavy chain variable region that comprise 
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framework regions and at least one of the immunoglobulin light chain variable region and the 

immunoglobulin heavy chain variable region may be humanized. In one embodiment, an 

immunoglobulin light chain variable region comprises framework regions based on the human 

IGKV3D-20*1 germline amino acid sequence. In another embodiment, an immunoglobulin 

5 heavy chain variable region comprises framework regions based on the human IGHV1-69*02 

germline amino acid sequence. In some aspects, an immunoglobulin heavy chain variable 

region comprises framework regions based on the human IGHV1-2*02 (H7), IGHV1-46*02 (H8), 

IGHV1-3*01(H9), or IGHV1-69*02 (H10) germline amino acid sequence. An immunoglobulin 

light chain variable region may comprise framework regions based on the human IGKV3-11*01 

10 (L4), IGKV1-33*01 (L5), IGKV1-39*01 (L7), orIGKV3D-20*1 (L8) germline amino acid 

sequence. 

[00114] The disclosure relates to CD3-binding domains that have improved properties 

compared to the DRA222 CD3-binding domain, DRA222 has a light chain variable region 

comprising SEQ ID NO:90 and a heavy chain variable region comprising SEQ ID NO:87. 

15 DRA222 is described in WO 2013/158856. DRA222 is sometimes referred to as TSC311 or 

TSC312 in this disclosure. Fc DRA222 has the amino acid sequence of SEQ ID NO:2. The 

disclosure encompasses a CD3-binding domain (or a protein comprising said domain) that has 

a thermal stability that is increased at least about 10% when compared to the thermal stability of 

a CD3-binding domain comprising a light chain variable region comprising SEQ ID NO:90 and a 

20 heavy chain variable region comprising SEQ ID NO:87. The thermal transition midpoint (Tm) of 

a CD3-binding domain (or a protein comprising said domain) may be at least about 3°C, at least 

about 4°C, at least about 5°C, or at least about 6°C increased and up to about 20°C increased 

when compared to the Tm of a CD3-binding domain comprising a light chain variable region 

comprising SEQ ID NO:90 and a heavy chain variable region comprising SEQ ID NO:87. The 

25 thermal transition midpoint of a CD3-binding domain (or a protein comprising said domain) may 

be at least about 54°C, at least about 55°C, at least about 56°C, or at least about 57°C and up 

to about 72°C. The thermal stability or the thermal transition midpoint of a CD3-binding domain 

(or a protein comprising said domain) may be measured by differential scanning calorimetry or 

differential scanning fluorimetry. 

30 [00115] A CD3-binding domain as disclosed herein (or a protein comprising said domain) may 

have storage stability that is increased at least about 5%, at least about 10%, at least about 

20%, at least about 30%, at least about 40%, at least about 50%, at least about 60%, at least 

about 70%, at least about 80%, at least about 90% and up to about 100% when compared to 

the storage stability of a CD3-binding domain comprising a light chain variable region 
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comprising SEQ ID NO:90 and a heavy chain variable region comprising SEQ ID NO:87. 

Storage stability may be measured after a CD3-binding domain (or a protein comprising said 

domain) is stored in PBS at about 25°C. In one embodiment, a CD3-binding domain (or a 

protein comprising said domain) is stable in storage in PBS at about 25°C for at least about 6 

5 days, at least about 10 days, or at least about 13 days and up to about 90 days. 

[00116] In some aspects, a CD3-binding domain as disclosed herein (or a protein comprising 

said domain) has a level of high molecular weight aggregates produced during recombinant 

expression that are at least about 5%, at least about 10%, at least about 20% decreased, at 

least about 30% decreased and up to about 50% decreased when compared to the level of high 

10 molecular weight aggregates produced during recombinant expression of a CD3-binding domain 

comprising a light chain variable region comprising SEQ ID NO:90 and a heavy chain variable 

region comprising SEQ ID NO:87. 

[00117] The disclosure also relates to a CD3-binding domain that binds to human CD3 with an 

EC50 of about 10 nM or lower. A CD3-binding domain of the disclosure may bind specifically to 

15 both human CD3 and cynomolgus CD3. For example, a CD3-binding domain may bind to 

cynomolgus CD3 with an EC50 of about 30 nM or lower. Binding to cynomolgus CD3 allows the 

anti-CD3 therapeutic to be tested in non-human primates. 

[00118] The disclosure encompasses a CD3-binding domain that binds specifically to human 

CD3 and that comprises an immunoglobulin light chain variable region and an immunoglobulin 

20 heavy chain variable region, wherein the immunoglobulin light chain variable region comprises 

an LCDR1 amino acid sequence of SEQ ID NO:94, an LCDR2 amino acid sequence of SEQ ID 

NO:95, and an LCDR3 amino acid sequence of SEQ ID NO:96 and wherein the 

immunoglobulin heavy chain variable region comprises an HCDR1 amino acid sequence of 

SEQ ID NO:91, an HCDR2 amino acid sequence of SEQ ID NO:92, and an HCDR3 amino acid 

25 sequence of SEQ ID NO:93, and wherein the CD3-binding domain has any one or more of the 

properties described herein. 	For example, (i) the thermal transition midpoint of the CD3-binding 

domain (or a protein comprising the CD3-binding domain) is at least about 54°C, at least about 

55°C, at least about 56°C, or at least about 57°C and up to about 72°C; (ii) the CD3-binding 

domain (or a protein comprising the CD3-binding domain) is stable in storage in PBS at about 

30 25°C for at least about 6 days, at least about 10 days, or at least about 13 days and up to about 

90 days; (iii) the CD3-binding domain (or a protein comprising the CD3-binding domain) binds to 

human CD3 with an EC50 of about 10 nM or lower; and (iv) the CD3-binding domain (or a 

protein comprising the CD3-binding domain) binds to cynomolgus CD3 with an EC50 of about 

30 nM or lower. 

33 



[00119] In some embodiments, a CD3-binding polypeptide when bound to a CD3 protein on a T 

cell does not induce or induces a minimally detectable cytokine release from said T cell. 	In 

certain aspects, a CD3-binding protein or polypeptide exhibits reduced cytokine release in a 

patient as compared to the cytokine released when anti-CD3 antibody OKT3 is administered to 

5 a patient. A CD3-binding polypeptide may induce T-cell activation or T-cell proliferation. 

[00120] In certain embodiments, a CD3-binding protein can comprise one or more additional 

binding domains (e.g., second binding domain) that bind a target other than CD3. These other 

binding domains can comprise, for example, a particular cytokine or a molecule that targets the 

binding domain polypeptide to a particular cell type, a toxin, an additional cell receptor, an 

10 antibody, etc. 

[00121] In certain embodiments, a CD3-binding polypeptide used in the methods and 

compositions described herein is a bispecific single chain molecule comprising a CD3-binding 

domain and a second binding domain. In some embodiments, a CD3- and/or a second binding 

domain is derived from an antibody and comprises a variable heavy chain (VH) and a variable 

15 light chain (VL). These binding domains and variable chains may be arranged in any order that 

still retains some binding to the target(s). 	For example, the variable domains may be arranged 

in the order such as VH SBD-VL SBD-VH CD3-VL CD3; VL SBD-VH SBD-VH CD3-VL CD3; VH 

SBD-VL SBD-VL CD3-VH CD3; VL SBD-VH SBD-VL CD3-VH CD3; VH CD3-VL CD3-VH SBD- 

VL SBD; VL CD3-VH CD3-VL SBD-VH SBD; VH CD3-VL CD3-VL SBD-VH SBD; or VL CD3-VH 

20 CD3-VH SBD-VL SBD (where SBD refers to "second binding domain"). In certain aspects, the 

pairs of VH regions and VL regions in the binding domain binding to CD3 are in the format of a 

single chain antibody (scFv). The VH and VL regions may be arranged in the order VH-VL or 

VL-VH. In certain embodiments, the scFv may bind more effectively to CD3 in the VL-VH 

orientation than in the VH-VL orientation, or vice versa. The VH-region may be positioned N- 

25 terminally to a linker sequence. The VL region may be positioned C-terminally to the linker 

sequence, The domain arrangement in the CD3 binding domain of the bispecific single chain 

molecule may be VH-VL, with said CD3 binding domain located C-terminally to the second 

binding domain. In some cases, a bispecific molecule may comprise an scFv binding to a 

second binding domain linked to an scFv binding to CD3. These scFvs may be linked with a 

30 short peptide. 	In some embodiments, bispecific single chain molecules do not comprise a hinge 

region or a constant region (see, for example, US 2013/0295121, US 2013/0129730, US 

2011/0293619, US 7,635,472, WO 2010/037836, WO 2004/106381 and WO 2011/121110; 

each incorporated herein by reference in its entirety). 
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[00122] In some embodiments, a binding domain is a single-chain Fv fragment (scFv) that 

comprises Vti and VL  regions specific for a target of interest, 	In certain embodiments, the VF 

and VL  regions are human or humanized. In some variations, a binding domain is a single-chain 

Fv (scFv) comprising immunoglobulin V; and VH regions joined by a peptide linker. The use of 

5 peptide linkers for joining VL  and VH regions is well-known in the art, and a large number of 

publications exist within this particular field. A linker may comprise the amino acid sequence 

QRHNNSSLNTGTQMAGHSPNS (SEQ ID NO:148). In some embodiments, a peptide linker is 

a 15mer consisting of three repeats of a Gly-Gly-Gly-Gly-Ser amino acid sequence ((GIy4Ser)3) 

(SEQ ID NO:193). Other linkers have been used, and phage display technology, as well as 

10 selective infective phage technology, has been used to diversify and select appropriate linker 

sequences (Tang et af., J. Biol. Chem. 271, 15682-15686, 1996; Hennecke et ai., Protein Eng. 

11, 405-410, 1998). 	In certain embodiments, the VL  and VE, regions are joined by a peptide 

linker having an amino acid sequence comprising the formula (Gly4Ser),,, wherein n = 1-5 (SEQ 

ID NO:194). In some embodiments, a Gly4Ser sequence may be repeated between 6 and 10 

15 times. 	Other suitable linkers can be obtained by optimizing a simple linker (e.g., (Gly4Ser)n  

(SEQ ID NO:194)) through random mutagenesis, In some embodiments, the heavy chain 

variable region of an scFv is amino-terminal to the light chain variable region of the scFv. 	In 

other embodiments, the light chain variable region of an scFv is amino-terminal to the heavy 

chain variable region of the scFv. 

20 [00123] In some embodiments, a CD3-binding polypeptide comprises, in order from amino- 

terminus to carboxyl-terminus (or in order from carboxyl-terminus to amino-terminus), (i) a 

second binding domain, (ii) a hinge region, (iii) an immunoglobulin constant region, (iv) a 

carboxyl-terminus linker (or an amino-terminus linker), and (v) a CD3-binding domain. As used 

herein in the context of a polypeptide construct comprising a first binding domain and a second 

25 binding domain, a "hinge region" or a "hinge" refers to a polypeptide region between the first 

binding domain and the Fc region. A "carboxyl-terminus linker" or "an amino-terminus linker" 

refers to a polypeptide region between the Fc region and the second binding domain. In some 

embodiments, a carboxyl-terminus (or an amino-terminus linker) linker comprises or consists of 

SEQ ID NO:196. In certain embodiments, a hinge is a wild-type human immunoglobulin hinge 

30 region. In certain other embodiments, one or more amino acid residues can be added at the 

amino- or carboxyl-terminus of a wild type immunoglobulin hinge region as part of a fusion 

protein construct design. 	For example, additional junction amino acid residues at the hinge 

amino-terminus can be "RT," "RSS," "TG," or "T," or at the hinge carboxyl-terminus can be "SG", 
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or a hinge deletion can be combined with an addition, such as AP with "SG" added at the 

carboxyl-terminus. 

[00124] In certain embodiments, a hinge, a carboxyl-terminus linker, or an amino-terminus 

linker is an altered immunoglobulin hinge in which one or more cysteine residues in a wild type 

5 immunoglobulin hinge region is substituted with one or more other amino acid residues (e.g., 

serine or alanine). 

[00125] Exemplary altered immunoglobulin hinges, carboxyl-terminus linkers, and amino- 

terminus linkers include an immunoglobulin human IgG1 hinge region having one, two or three 

cysteine residues found in a wild type human IgG1 hinge substituted by one, two or three 

10 different amino acid residues (e.g., serine or alanine). An altered immunoglobulin hinge can 

additionally have a proline substituted with another amino acid (e.g,, serine or alanine). 	For 

example, the above-described altered human IgG1 hinge can additionally have a proline located 

carboxyl-terminal to the three cysteines of wild type human IgG1 hinge region substituted by 

another amino acid residue (e.g., serine, alanine). 	In one embodiment, the prolines of the core 

15 hinge region are not substituted. 

[00126] In certain embodiments, a hinge, a carboxyl-terminus linker, or an amino-terminus 

linker polypeptide comprises or is a sequence that is at least 80%, at least 81%, at least 82%, at 

least 83%, at least 84%, at least 85%, at least 86%, at least 87%, at least 88%, at least 89%, at 

least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at 

20 least 97%, at least 98%, or at least 99% identical to a wild type immunoglobulin hinge region, 

such as a wild type human IgG1 hinge, a wild type human IgG2 hinge, or a wild type human 

IgG4 hinge. 

[00127] In further embodiments, a hinge, a carboxyl-terminus linker, or an amino-terminus linker 

present in a C©3-binding polypeptide can be a hinge that is not based on or derived from an 

25 immunoglobulin hinge (i.e., not a wild-type immunoglobulin hinge or an altered immunoglobulin 

hinge). 	Examples for such hinges and carboxyl-terminus linkers include peptides of about five 

to about 150 amino acids derived from an interdomain region of a transmembrane protein or 

stalk region of a type II C-lectin, for instance, peptides of about eight to 25 amino acids and 

peptides of about seven to 18 amino acids. 

30 [00128] In certain embodiments, interdomain or stalk region hinges, carboxyl-terminus linkers, 

and amino-terminus linkers have seven to 18 amino acids and can form an a-helical coiled coil 

structure. 	In certain embodiments, interdomain or stalk region hinges, carboxyl-terminus 
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linkers, or amino-terminus linkers contain 0,1, 2, 3, or 4 cysteines. 	Exemplary interdomain or 

stalk region hinges, carboxyl-terminus linkers, and amino-terminus linkers are peptide fragments 

of the interdomain or stalk regions, such as ten to 150 amino acid fragments from the stalk 

regions of CD69, CD72, CD94, NKG2A and NKG2D. A hinge, a carboxyl-terminus linker, or an 

5 amino-terminus linker may also be a flexible linker sequence comprising (Gly4Ser) repeats. 	In 

some embodiments, a hinge is a 15mer consisting of three repeats of a Gly-Gly-Gly-Gly-Ser 

amino acid sequence ((Gly4Ser)3) (SEQ ID NO:193). In certain embodiments, a hinge has an 

amino acid sequence comprising the formula (Gly4Ser)„, wherein n = 1-5 (SEQ ID NO:194), In 

some embodiments, a Gly4Ser sequence may be repeated between 6 and 10 times. Other 

10 suitable hinges can be obtained by optimizing a simple linker (e.g., (Gly4Ser)n  (SEQ ID NO:194)) 

through random mutagenesis. 

[00129] In certain embodiments, hinge, carboxyl-terminus linker, and amino-terminal linker 

sequences have about 5 to 150 amino acids, 5 to 10 amino acids, 10 to 20 amino acids, 20 to 

30 amino acids, 30 to 40 amino acids, 40 to 50 amino acids, 50 to 60 amino acids, 5 to 60 

_ amino acids, 5 to 40 amino acids, 8 to 20 amino acids, or 10 to 15 amino acids. The hinge or 

linker can be primarily flexible, but can also provide more rigid characteristics or can contain 

primarily a-helical structure with minimal 3-sheet structure. The lengths or the sequences of the 

hinges and linkers can affect the binding affinities of the binding domains to which the hinges 

are directly or indirectly (via another region or domain, such as an heterodimerization domain) 

20 connected as well as one or more activities of the Fc region portions to which the hinges or 

linkers are directly or indirectly connected. 

[00130] In certain embodiments, hinge, carboxyl-terminus linker, and amino-terminal linker 

sequences are stable in plasma and serum and are resistant to proteolytic cleavage, The first 

lysine in the IgG1 upper hinge region can be mutated to minimize proteolytic cleavage, for 

25 instance, the lysine can be substituted with methionine, threonine, alanine or glycine, or is 

deleted, 

[00131] In some embodiments of the disclosure, the CD3-binding polypeptide is capable of 

forming a heterodimer with a second polypeptide chain and comprises a hinge region (a) 

immediately amino-terminal to an immunoglobulin constant region (e.g,, amino-terminal to a 

30 CH2 domain wherein the immungobloubolin constant region includes CH2 and CH3 domains, or 

amino-terminal to a CH3 domain wherein the immunoglobulin sub-regions includes CH3 and 

CH4 domains), (b) interposed between and connecting a binding domain (e.g., scFv) and a 

immunoglobulin heterodimerization domain, (c) interposed between and connecting a 
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[00132] 

another 

to which 

second 

[00133] 

suitable 

reference 

heterodimerization domain and an immunoglobulin 

the immunoglobulin constant region includes 

(d) interposed between and connecting an 

domain, (e) at the amino-terminus of a polypeptide 

polypeptide chain. A polypeptide chain comprising 

capable of associating with a different polypeptide 

herein, and the heterodimer formed will contain 

or its specific target binding affinity. 

In certain embodiments, a hinge present in a 

polypeptide chain can be an immunoglobulin 

region or an altered immunoglobulin hinge region 

of one polypeptide chain of a heterodimeric protein 

other polypeptide chain of the heterodimer. 	In certain 

is different from that of the other chain (in their 

different chains allow different manipulation of 

the hinges are connected, so that the heterodimer 

of one binding domain over the target of the other 

embodiments, a heterodimeric protein has a 

binding domain in another chain. Having two 

the heterodimer to bind to the second target first, 

the heterodimer may recruit CD3-' T-cells to the 

or cancer cells), which in turn may damage or 

Some exemplary hinge, carboxyl-terminus linker, 

for use in accordance with the present disclosure 

Additional exemplary hinge and linker regions 

78, 763-791, 228, 379-434, 618-749 of US 2013/0129723 

herein). 

1. Exemplary hinges and linkers 

777 	,:::1,7777777,77, 77777777 	, ...777777777777 

sss(s)-h gG1: hinge 	EPKSSDKTHTSPPSS 
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chain to form a heterodimeric 

a binding domain 

polypeptide that forms 

hinge, such as a wild 
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is identical to a 

other embodiments, 
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the binding affinities 

is able to preferentially 

binding domain. 
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different hinges in 

and then to a CD3 

second target-expressing 

destroy the second 

and amino-terminus 
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are set forth in SEQ 

(said sequences 

77i *".-7.7.771777  

SEQ ID NO:121 

region (e.g., 

or CH3 and CH4 

region and a 

the carboxyl-terminus 

described herein will 

protein 

that retains its target 

a heterodimer with 

-type immunoglobulin 

embodiments, a 

corresponding hinge of 

a hinge of one 

The different hinges 

of the binding domains 

bind to the 

For example, in 

in one chain and a 

the two chains may 

component second. 

cells (e.g., 

target-expressing cells. 

linker sequences 

Tables 1 and 2 

ID NOs: 241-244, 

incorporated by 

csc(s)-hlaG1 hinge EPKSCDKTHTSPPCS SEQ ID NO:122 

ssc(s)-h gG1: hinge EPKSSDKTHTSPPCS SEQ ID NO:123 

scc(s)-hlaG1 hinge EPKSSDKTHTCPPCS SEQ ID NO:124 
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Table 
lectin, 

region of a type II C- 

css(s)-higG1 hinge 

scs(s)-hIgG1 hinge 

EPKSCDKTHTSPPSS 

EPKSSDKTHTCPPSS 

SEQ 

SEQ 

ID NO:125 

ID NO:126 

ccc(s)-hIgG1 hinge 

ccc(p)-hIgG1 hinge 

sss(p)-hIgG1 hinge 

csc(p)-hIgG1 hinge 

EPKSCDKTHTSPPCS 

EPKSCDKTHTSPPCP 

EPKSSDKTHTSPPSP 

EPKSCDKTHTSPPCP 

SEQ 

SEQ 

SEQ 

SEQ 

ID NO:127 

ID NO:128 

ID NO:129 

ID NO:130 

ssc(p)-hIgG1 hinge EPKSSDKTHTSPPCP SEQ ID NO:131 

scc(p)-hIgG1 hinge EPKSSDKTHTCPPCP SEQ ID NO:132 

css(p)-hIgG1 hinge EPKSCDKIHTSPPSP SEQ ID NO:133 

scs(p)-hIgG1 hinge EPKSSDKTHTCPPSP SEQ ID NO:134 

Scppcp SCPPCP SEQ ID NO:135 

STD1 NYGGGGSGGGGSGGGGSGNS SEQ ID NO:136 

STD2 

H1 

H2 

NYGGGGSGGGGSGGGGSGNY 
GGGGSGGGGSGGGGSGNS 

NS 

GGGGSGNS 

SEQ 

SEQ 

SEQ 

ID NO:137 

ID NO:138 

ID NO:139 

H3 NYGGGGSGNS SEQ ID NO:140 

H4 GGGGSGGGGSGNS SEQ ID NO:141 

H5 NYGGGGSGGGGSGNS SEQ ID NO:142 

H6 GGGGSGGGGSGGGGSGNS SEQ ID NO:143 

H7 GCPPCPNS SEQ ID NO:144 

(G1S)3  GGGGSGGGGSGGGGS SEQ ID NO:145 

H105 SGGGGSGGGGSGGGGS SEQ ID NO;146 

(GaS)4 GGGGSGGGGSGGGGSGGGGS SEQ ID NO:147 

H75 (NKG2A 
quadruple mutant) 

QRHNNSSLNTGTQMAGHSPNS SEQ ID NO:148 

H83 (NKG2A 
derived) 

SSLNTGTQMAGHSPNS SEQ ID NO:149 

H106 (NKG2A 
derived) 

QRHNNSSLNTGTQMAGHS SEQ ID NO:150 

H81 (NKG2D 
derived) 

EVQIPLTESYSPNS SEQ ID NO:151 

H91 (NKG2D 
derived) 

NSLANQEVQIPLTESYSPNS SEQ ID NO:152 

H94 SGGGGSGGGGSGGGGSPNS SEQ. ID NO:153 

H111 SGGGGSGGGGSGGGGSPGS SEQ ID NO:196 

2. Exemplary hinges and linkers (derived from H7 
or interdomain region of a type I transmembrane 

hinge, stalk 
protein) 
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Hinge 
Region 

Amino Acid Sequence Molecule and/or 
hinge from 

which derived 

SEQ ID NO: 

H16 LSVKADFLTPSIGNS CD80 SEQ ID NO:154 

H17 LSVKADFLIPSISCPPCPNS CD80 + H7 SEQ ID NO:155 

H18 LSVLANFSQPEIGNS CD86 SEQ ID NO:156 

H19 LSVLANFSQPEISCPPCPNS CD86 + H7 SEQ ID NO:157 

H2O LKIQER\ SKPKISNS CD2 SEQ ID NO:158 

H21 LKIQERVSKPKISCPPCPNS CD2 + H7 SEQ ID NO:159 

H22 LNVSERPFPPHIQNS CD22 SEQ ID NO:160 

H23 LDVSERPFPPHIQSCPPCPNS CD22 + H7 SEQ ID NO:161 

H24 REQLAEVTLSLKANS CD80 SEQ ID NO:162 

H25 REQLAEVTLSLKACPPCPNS C080 + H7 SEQ ID NO:163 

H26 RIHQMNSELSVLANS C086 SEQ ID NO:164 

H27 RIHQMNSELSVLACPPCPNS CD86 + H7 SEQ ID NO:165 

H28 DTKGKNVLEKIFSNS CD2 SEQ ID NO:166 

H30 LPPETQESQEVTLNS CO22 SEQ ID NO:167 

H32 RIHLNVSERPFPPNS CD22 SEQ ID NO:168 

H33 RIHLNVSERPFPPCPPCPNS CD22 + hi7 SEQ ID NO:169 

H36 GCPPCPGGGGSNS H7 SEQ ID NO:170 

H40 GCPPCPANS H7 SEQ ID NO:171 

H41 GCPPCPANS H7 SEQ ID NO:172 

H42 GCPPCPNS H7 SEQ ID NO:173 

H44 GGGASCPPCPGNS H7 SEQ ID NO:174 

H45 GGGASCPPCAGNS H7 SEQ ID NO:175 

H46 GGGASCPPCANS H7 SEQ ID NO:176 

H47 LSVKADFLTPSIGNS CD80 SEQ ID NO:177 

H48 ADFLTPSIGNS CD80 SEQ ID NO:178 

H50 LSVLANFSQPEIGNS C086 SEQ ID NO:179 

H51 LSVLANFSQPEIGNS CD86 SEQ ID NO:180 

H52 SQPEIVPISNS CD86 SEQ ID NO:181 

H53 SQPEIVPISCPPCPNS CD86 + H7 SEQ ID NO:182 

H54 SVLANFSQPEISCPPCPNS CD86 + H7 SEQ ID NO:183 

H55 RIHQMNSELSVLANS CD86 SEQ ID NO:184 

1-156 QMNSELSVLANS CD86 SEQ ID NO:185 

H57 VSERPFPPNS CD22 SEQ ID NO:186 

F-158 KPFFTCGSADTCPNS 0072 SEQ ID NO:187 
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Amino Acid Sequence Molecule and/or 
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SEQ ID NO: 

can 

and 

in the 

and/or 

at 

chains 

CK or 

chains 

certain 

H59 KPFFTCGSADTCPNS CD72 SEQ ID NO:188 

H60 QYNCPGQYTFSMPNS 0069 SEQ ID NO:189 

H61 EPAFTPGPNIELQKDSDCPNS CD94 SEQ ID NO:190 

H62 QRHNNSSLNTRTQKARHCPNS NKG2A SEQ ID NO:191 

F-163 NSLFNQEVQIPLTESYCPNS NKG2D SEQ ID NO:192 

[00134] 

comprise 

domain." 

domain," 

preferentially 

polypeptide 

domains 

chains, 

between 

promotes" 

significant 

embodiments, 

least 

91%, 

domains 

[00136] 

25 	heterodimers 

comprise 

In certain embodiments, a CD3-binding polypeptide or protein of the disclosure 

an "immunoglobulin dimerization domain" or "immunoglobulin heterodimerization 

An "immunoglobulin dimerization domain" or "immunoglobulin heterodimerization 

as used herein, refers to an immunoglobulin domain of a polypeptide chain that 

interacts or associates with a different immunoglobulin domain of another 

chain, wherein the interaction of the different immunoglobulin heterodimerization 

substantially contributes to or efficiently promotes heterodimerization of the first 

polypeptide chains (Le., the formation of a dimer between two different polypeptide 

which is also referred to as a "heterodimer" or "heterodimeric protein"). The interactions 

immunoglobulin heterodimerization domains "substantially contributes to or efficiently 

the heterodimerization of first and second polypeptide chains if there is a statistically 

reduction in the dimerization between the first and second polypeptide chains 

of the immunoglobulin heterodimerization domain of the first polypeptide chain 

immunoglobulin heterodimerization domain of the second polypeptide chain. 	In certain 

when the first and second polypeptide chains are co-expressed, at least 60%, 

about 60% to about 70%, at least about 70% to about 80%, at least 80% to about 90%, 

92%, 93%., 94%, 95%, 96%, 97%, 98%, or 99% of the first and second polypetpide 

heterodimers with each other. Representative immunoglobulin heterodimerization 

include an immunoglobulin CH1 domain, an immunoglobulin CL1 domain (e.g., 

isotypes), or derivatives thereof, including wild-type immunoglobulin CH1 and CL domains 

altered (or mutated) immunoglobulin CH1 and CL domains, such as provided herein. 

Dimerization/heterodimerization domains can be used where it is desired to form 

from two non-identical polypeptide chains, where one or both polypeptide 

a binding domain. In certain embodiments, one polypeptide chain member of 
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heterodimers described herein does not contain a binding domain. As indicated above, a 

heterodimeric protein of the present disclosure comprises an immunoglobulin 

heterodimerization domain in each polypeptide chain. The immunoglobulin heterodimerization 

domains in the polypeptide chains of a heterodimer are different from each other and thus can 

5 be differentially modified to facilitate heterodimerization of both chains and to minimize 

homodimerization of either chain. 	Immunoglobulin heterodimerization domains provided herein 

allow for efficient heterodimerization between different polypeptides and facilitate purification of 

the resulting heterodimeric protein, 

[00137] As provided herein, immunoglobulin heterodimerization domains useful for promoting 

10 heterodimerization of two different single chain polypeptides (e.g., one short and one long) 

according to the present disclosure include immunoglobulin CH1 and CL domains, for instance, 

human CH1 and CL domains. In certain embodiments, an immunoglobulin heterodimerization 

domain is a wild-type CH1 domain, such as a wild type IgG1, IgG2, IgG3, IgG4, IgAl , IgA2, IgD, 

IgE, or IgM CH1 domain. 	In further embodiments, an immunoglobulin heterodimerization 

15 domain is a wild-type human IgG1, IgG2, IgG3, IgG4, IgAl, IgA2, IgD, IgE, or IgM CH1 domain 

as set forth in SEQ ID NOS:114, 186-192 and 194, respectively, of US 2013/0129723 (said 

sequences incorporated by reference herein). In certain embodiments, an immunoglobulin 

heterodimerization domain is a wild-type human IgG1 CH1 domain as set forth in SEQ ID 

NO:114 of US 2013/0129723 (said sequence incorporated by reference herein). 

20 [00138] In further embodiments, an immunoglobulin heterodimerization domain is an altered 

immunoglobulin CH1 domain, such as an altered IgG1, IgG2, IgG3, IgG4, IgAl, IgA2 IgD, IgE, 

or IgM CH1 domain. In certain embodiments, an immunoglobulin heterodimerization domain is 

an altered human IgG1, IgG2, IgG3, IgG4, IgA1, IgA2, IgD, IgE, or IgM CH1 domain. 	In still 

further embodiments, a cysteine residue of a wild-type CH1 domain (e.g., a human CH1) 

25 involved in forming a disulfide bond with a wild type immunoglobulin CL domain (e,g., a human 

CL) is deleted or substituted in the altered immunoglobulin CH1 domain such that a disulfide 

bond is not formed between the altered CH1 domain and the wild-type CL domain. 

[00139] In certain embodiments, an immunoglobulin heterodimerization domain is a wild-type 

30 

CL domain, such as a wild type CK domain or a wild type CA domain. In certain embodiments, 

an immunoglobulin heterodimerization domain is a wild type human CK or human CA domain as 

set forth in SEQ ID NOS:112 and 113, respectively, of US 2013/0129723 (said sequences 

incorporated by reference herein). 	In further embodiments, an immunoglobulin 
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heterodimerization domain is an altered immunoglobulin CL domain, such as an altered CK or 

CA domain, for instance, an altered human CK or human CA domain. 

[00140] In certain embodiments, a cysteine residue of a wild-type CL domain (e.g., a human 

CL) involved in forming a disulfide bond with a wild type immunoglobulin CH1 domain (e.g., a 

_ human CH1) is deleted or substituted in the altered immunoglobulin CL domain. Such altered 

CL domains can further comprise an amino acid deletion at their amino-termini. An exemplary 

CK domain is set forth in SEQ ID NO:141 of US 2013/0129723 (said sequence incorporated by 

reference herein), in which the first arginine and the last cysteine of the wild type human Ck 

domain are both deleted. In certain embodiments, only the last cysteine of the wild type human 

10 Ck domain is deleted in the altered Ck domain because the first arginine deleted from the wild 

type human Ck domain can be provided by a linker that has an arginine at its carboxyl-terminus 

and links the amino-terminus of the altered Ck domain with another domain (e.g., an 

immunoglobulin sub-region, such as a sub-region comprising immunoglobulin CH2 and CH3 

domains). An exemplary CA domain is set forth in SEQ ID NO:140 of US 2013/0129723 (said 

_ sequence incorporated by reference herein), in which the first arginine of a wild type human CA 

domain is deleted and the cysteine involved in forming a disulfide bond with a cysteine in a CH1 

domain is substituted by a serine. 

[00141] In further embodiments, an immunoglobulin heterodimerization domain is an altered CK 

domain that contains one or more amino acid substitutions, as compared to a wild type CK 

20 domain, at positions that may be involved in forming the interchain-hydrogen bond network at a 

CK-CK interface. For example, in certain embodiments, an immunoglobulin heterodimerization 

domain is an altered human CK domain having one or more amino acids at positions N29, N30, 

Q52, V55, T56, S68 or T70 that are substituted with a different amino acid. The numbering of 

the amino acids is based on their positions in the altered human CK sequence as set forth in 

25 SEQ ID NO:141 of US 2013/0129723 (said sequence incorporated by reference herein). In 

certain embodiments, an immunoglobulin heterodimerization domain is an altered human CK 

domain having one, two, three or four amino acid substitutions at positions N29, N30, V55, or 

30 

T70. The amino acid used as a substitute at the above-noted positions can be an alanine, or an 

amino acid residue with a bulk side chain moiety such as arginine, tryptophan, tyrosine, 

glutamate, glutamine, or lysine. Additional amino acid residues that can be used to substitute 

amino acid residues of the wild type human Ck sequence at the above noted positions (e.g., 

N30) include aspartate, methionine, serine and phenyalanine. Exemplary altered human CK 

domains are set forth in SEQ ID NOS:142-178 of US 2013/0129723 (said sequences 
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incorporated by reference herein). Altered human OK domains are those that facilitate 

heterodimerization with a CH1 domain, but minimize homodimerization with another OK domain. 

Representative altered human OK domains are set forth in SEQ ID NOS:160 (N29W V55A 

T70A), 161 (N29Y V55A T70A), 202 (T70E N29A N30A V55A), 167 (N3OR V55A T70A), 168 

5 (N3OK V55A T70A), 170 (N30E V55A T70A), 172 (V55R N29A N30A), 175 (N29W N30Y V55A 

T70E), 176 (N29Y N30Y V55A T70E), 177 (N30E V55A T70E), 178 (N30Y V55A T70E), 838 

(N30D V55A T70E), 839 (N3OM V55A T70E), 840 (N3OS V55A T70E), and 841 (N3OF V55A 

T70E) of US 2013/0129723 (said sequences incorporated by reference herein). 

[00142] In certain embodiments, in addition to or alternative to the mutations in Ck domains 

10 described herein, both the immunoglobulin heterodimerization domains (i.e., immunoglobulin 

CH1 and CL domains) of a polypeptide heterodimer have mutations so that the resulting 

immunoglobulin heterodimerization domains form salt bridges (i.e., ionic interactions) between 

the amino acid residues at the mutated sites. For example, the immunoglobulin 

heterodimerization domains of a polypeptide heterodimer can be a mutated CH1 domain in 

15 combination with a mutated Ck domain. In the mutated CH1 domain, valine at position 68 (V68) 

of the wild type human CH1 domain is substituted by an amino acid residue having a negative 

charge (e.g., aspartate or glutamate), whereas leucine at position 29 (L29) of a mutated human 

Ck domain in which the first arginine and the last cysteine have been deleted is substituted by 

an amino acid residue having a positive charge (e.g., lysine, arginine or histidine). The charge- 

20 charge interaction between the amino acid residue having a negative charge of the resulting 

mutated CH1 domain and the amino acid residue having a positive charge of the resulting 

mutated Ck domain forms a salt bridge, which stabilizes the heterodimeric interface between the 

mutated CH1 and Ck domains. Alternatively, V68 of the wild type CH1 can be substituted by an 

amino acid residue having a positive charge, whereas L29 of a mutated human Ck domain in 

25 which the first arginine and the last cysteine have been deleted can be substituted by an amino 

acid residue having a negative charge. Exemplary mutated CH1 sequences in which V68 is 

substituted by an amino acid with either a negative or positive charge are set forth in SEQ ID 

NOS:844 and 845 of US 2013/0129723 (said sequences incorporated by reference herein).  

Exemplary mutated Ck sequences in which L29 is substituted by an amino acid with either a 

30 negative or positive charge are set forth in SEQ ID NOS:842 and 843 of US 2013/0129723 (said 

sequences incorporated by reference herein). 

[00143] Positions other than V68 of human CH1 domain and L29 of human Ck domain can be 

substituted with amino acids having opposite charges to produce ionic interactions between the 
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amino acids in addition or alternative to the mutations in V68 of CH1 domain and L29 of Ck 

domain. Such positions can be identified by any suitable method, including random 

mutagenesis, analysis of the crystal structure of the CH1-Ck pair to identify amino acid residues 

at the CH1-Ck interface, and further identifying suitable positions among the amino acid 

5 residues at the CH1-Ck interface using a set of criteria (e.g., propensity to engage in ionic 

interactions, proximity to a potential partner residue, etc.). 

[00144] In certain embodiments, polypeptide heterodimers of the present disclosure contain 

only one pair of immunoglobulin heterodimerization domains. 	For example, a first chain of a 

polypeptide heterodimer can comprise a CH1 domain as an immunoglobulin heterodimerization 

10 domain, while a second chain can comprise a CL domain (e.g., a OK or CA) as an 

immunoglobulin heterodimerization domain, Alternatively, a first chain can comprise a CL 

domain (e.g., a OK or CA) as an immunoglobulin heterodimerization domain, while a second 

chain can comprise a CH1 domain as an immunoglobulin heterodimerization domain. As set 

forth herein, the immunoglobulin heterodimerization domains of the first and second chains are 

15 capable of associating to form a heterodimeric protein of this disclosure. 

[00145] In certain other embodiments, heterodimeric proteins of the present disclosure can 

have two pairs of immunoglobulin heterodimerization domains. For example, a first chain of a 

heterodimer can comprise two CH1 domains, while a second chain can have two CL domains 

that associate with the two CH1 domains in the first chain. Alternatively, a first chain can 

20 comprise two CL domains, while a second chain can have two CH1 domains that associate with 

the two CL domains in the first chain. 	In certain embodiments, a first polypeptide chain 

comprises a CH1 domain and a CL domain, while a second polypeptide chain comprises a CL 

domain and a CH1 domain that associate with the CH1 domain and the CL domain, 

respectively, of the first polypeptide chain. 

25 [00146] In the embodiments where a heterodimeric protein comprises only one 

heterodimerization pair (i.e., one immunoglobulin heterodimerization domain in each chain), the 

immunoglobulin heterodimerization domain of each chain can be located amino-terminal to the 

immunoglobulin constant region of that chain. Alternatively, the immunoglobulin 

heterodimerization domain in each chain can be located carboxyl-terminal to the 

30 immunoglobulin constant region of that chain. 

[00147] In the embodiments where a heterodimeric protein comprises two heterodimerization 

pairs (i.e., two immunoglobulin heterodimerization domains in each chain), both immunoglobulin 

heterodimerization domains in each chain can be located amino-terminal to the immunoglobulin 
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constant region of that chain. Alternatively, both immunoglobulin heterodimerization domains in 

each chain can be located carboxyl-terminal to the immunoglobulin constant region of that 

chain, 	In further embodiments, one immunoglobulin heterodimerization domain in each chain 

can be located amino-terminal to the immunoglobulin constant region of that chain, while the 

5 other immunoglobulin heterodimerization domain of each chain can be located carboxyl-terminal 

to the immunoglobulin constant region of that chain. 	In other words, in those embodiments, the 

immunoglobulin constant region is interposed between the two immunoglobulin 

heterodimerization domains of each chain, 

[00148] As indicated herein, in certain embodiments, CD3-binding polypeptides of the present 

10 disclosure comprise an immunoglobulin constant region (also referred to as a constant region) 

in a polypeptide chain. The inclusion of an immunoglobulin constant region slows clearance of 

the homodimeric and heterodimeric proteins formed from two CD3-binding polypeptide chains 

from circulation after administration to a subject. 	By mutations or other alterations, an 

immunoglobulin constant region further enables relatively easy modulation of dimeric 

15 polypeptide effector functions (e.g., ADCC, ADCP, CDC, complement fixation, and binding to Fc 

receptors), which can either be increased or decreased depending on the disease being treated, 

as known in the art and described herein. In certain embodiments, an immunoglobulin constant 

region of one or both of the polypeptide chains of the polypeptide homodimers and 

heterodimers of the present disclosure will be capable of mediating one or more of these 

20 effector functions In other embodiments, one or more of these effector functions are reduced or 

absent in an immunoglobulin constant region of one or both of the polypeptide chains of the 

polypeptide homodimers and heterodimers of the present disclosure, as compared to a 

corresponding wild-type immunoglobulin constant region. For example, for dimeric CD3-binding 

polypeptides designed to elicit RTCC, such as, e.g., via the inclusion of a second binding 

25 domain, an immunoglobulin constant region may have reduced or no effector function relative to 

a corresponding wild-type immunoglobulin constant region. 

[00149] An immunoglobulin constant region present in CD3-binding polypeptides of the present 

disclosure can comprise or is derived from part or all of: a CH2 domain, a CH3 domain, a CH4 

domain, or any combination thereof. For example, an immunoglobulin constant region can 

30 comprise a CH2 domain, a CH3 domain, both CH2 and CH3 domains, both CH3 and CH4 

domains, two CH3 domains, a CH4 domain, two CH4 domains, and a CH2 domain and part of a 

CH3 domain. 
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[00150] A CH2 domain that can form an immunoglobulin constant region of a CD3-binding 

polypeptide of the present disclosure can be a wild type immunoglobulin CH2 domain or an 

altered immunoglobulin CH2 domain thereof from certain immunoglobulin classes or subclasses 

5 

(e,g, IgG1, IgG2, IgG3, IgG4, IgA1, IgA2, or IgD) and from various species (including human, 

mouse, rat, and other mammals). 

[00151] In certain embodiments, a CH2 domain is a wild type human immunoglobulin CH2 

domain, such as wild type CH2 domains of human IgG1, IgG2, lgG3, IgG4, IgA1, lgA2, or lgD, 

as set forth in SEQ ID NOS:115, 199-201 and 195-197, respectively, of US 2013/0129723 (said 

sequences incorporated by reference herein). In certain embodiments, the CH2 domain is a 

10 wild type human IgG1 CH2 domain as set forth in SEQ ID NO:115 of US 2013/0129723 (said 

sequence incorporated by reference herein). 

[00152] In certain embodiments, a CH2 domain is an altered immunoglobulin CH2 region (e.g., 

an altered human IgG1 CH2 domain) that comprises an amino acid substitution at the 

asparagine of position 297 (e.g., asparagine to alanine). Such an amino acid substitution 

_ reduces or eliminates glycosylation at this site and abrogates efficient Fc binding to FcyR and 

Gig, The sequence of an altered human IgG1 CH2 domain with an Asn to Ala substitution at 

position 297 is set forth in SEQ ID NO:324 of US 2013/0129723 (said sequence incorporated by 

reference herein). 

20 

[00153] In certain embodiments, a CH2 domain is an altered immunoglobulin CH2 region (e.g., 

an altered human IgG1 CH2 domain) that comprises at least one substitution or deletion at 

positions 234 to 238. For example, an immunoglobulin CH2 region can comprise a substitution 

at position 234, 235, 236, 237 or 238, positions 234 and 235, positions 234 and 236, positions 

234 and 237, positions 234 and 238, positions 234-236, positions 234, 235 and 237, positions 

234, 236 and 238, positions 234, 235, 237, and 238, positions 236-238, or any other 

25 combination of two, three, four, or five amino acids at positions 234-238. 	In addition or 

alternatively, an altered CH2 region can comprise one or more (e.g., two, three, four or five) 

amino acid deletions at positions 234-238, for instance, at one of position 236 or position 237 

while the other position is substituted. The above-noted mutation(s) decrease or eliminate the 

antibody-dependent cell-mediated cytotoxicity (ADCC) activity or Fc receptor-binding capability 

30 of a polypeptide heterodimer that comprises the altered CH2 domain. In certain embodiments, 

the amino acid residues at one or more of positions 234-238 has been replaced with one or 

more alanine residues. 	In further embodiments, only one of the amino acid residues at 
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positions 234-238 have been deleted while one or more of the remaining amino acids at 

positions 234-238 can be substituted with another amino acid (e.g., alanine or serine). 

[00154] In certain other embodiments, a CH2 domain is an altered immunoglobulin CH2 region 

(e,g., an altered human IgG1 CH2 domain) that comprises one or more amino acid substitutions 

_ at positions 253, 310, 318, 320, 322, and 331. 	For example, an immunoglobulin CH2 region 

can comprise a substitution at position 253, 310, 318, 320, 322, or 331, positions 318 and 320, 

positions 318 and 322, positions 318, 320 and 322, or any other combination of two, three, four, 

five or six amino acids at positions 253, 310, 318, 320, 322, and 331. The above-noted 

mutation(s) decrease or eliminate the complement-dependent cytotoxicity (CDC) of a 

10 polypeptide heterodimer that comprises the altered CH2 domain. 

[00155] In certain other embodiments, in addition to the amino acid substitution at position 297, 

an altered CH2 region (e.g., an altered human IgG1 CH2 domain) can further comprise one or 

more (e.g., two, three, four, or five) additional substitutions at positions 234-238. 	For example, 

an immunoglobulin CH2 region can comprise a substitution at positions 234 and 297, positions 

_ 234, 235, and 297, positions 234, 236 and 297, positions 234-236 and 297, positions 234, 235, 

237 and 297, positions 234, 236, 238 and 297, positions 234, 235, 237, 238 and 297, positions 

236-238 and 297, or any combination of two, three, four, or five amino acids at positions 234- 

238 in addition to position 297. 	In addition or alternatively, an altered CH2 region can comprise 

one or more (e.g., two, three, four or five) amino acid deletions at positions 234-238, such as at 

20 position 236 or position 237. The additional mutation(s) decreases or eliminates the antibody- 

dependent cell-mediated cytotoxicity (ADCC) activity or Fc receptor-binding capability of a 

polypeptide heterodimer that comprises the altered CH2 domain. 	In certain embodiments, the 

amino acid residues at one or more of positions 234-238 have been replaced with one or more 

alanine residues. 	In further embodiments, only one of the amino acid residues at positions 234- 

25 238 has been deleted while one or more of the remaining amino acids at positions 234-238 can 

be substituted with another amino acid (e.g., alanine or serine). 

[00156] In certain embodiments, in addition to one or more (e.g., 2, 3, 4, or 5) amino acid 

substitutions at positions 234-238, a mutated CH2 region (e.g., an altered human IgG1 CH2 

domain) in a fusion protein of the present disclosure can contain one or more (e.g., 2, 3, 4, 5, or 

30 6) additional amino acid substitutions (e.g., substituted with alanine) at one or more positions 

involved in complement fixation (e.g., at positions 1253, H310, E318, K320, K322, or P331). 

Examples of mutated immunoglobulin CH2 regions include human IgG1, IgG2, IgG4 and mouse 

lgG2a CH2 regions with alanine substitutions at positions 234, 235, 237 (if present), 318, 320 
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and 322. An exemplary mutated immunoglobulin CH2 region is mouse IGHG2c CH2 region 

with alanine substitutions at L234, L235, G237, E318, K320, and K322. 

[00157] In still further embodiments, in addition to the amino acid substitution at position 297 

and the additional deletion(s) or substitution(s) at positions 234-238, an altered CH2 region 

5 

10 

(e.g,, an altered human IgG1 CH2 domain) can further comprise one or more (e.g,, two, three, 

four, five, or six) additional substitutions at positions 253;  310, 318, 320;  322, and 331. 	For 

example, an immunoglobulin CH2 region can comprise a (1) substitution at position 297, (2) one 

or more substitutions or deletions or a combination thereof at positions 234-238, and one or 

more (e.g., 2, 3, 4 ;  5, or 6) amino acid substitutions at positions 1253, H310, E318, K320, K322, 

and P331, such as one, two, three substitutions at positions E318, K320 and K322. The amino 

acids at the above-noted positions can be substituted by alanine or serine. 

[00158] In certain embodiments, an immunoglobulin CH2 region polypeptide comprises: (i) an 

amino acid substitution at the asparagines of position 297 and one amino acid substitution at 

position 234 ;  235, 236 or 237; (ii) an amino acid substitution at the asparagine of position 297 

15 and amino acid substitutions at two of positions 234-237; (iii) an amino acid substitution at the 

asparagine of position 297 and amino acid substitutions at three of positions 234-237; (iv) an 

amino acid substitution at the asparagine of position 297, amino acid substitutions at positions 

234, 235 and 237, and an amino acid deletion at position 236; (v) amino acid substitutions at 

three of positions 234-237 and amino acid substitutions at positions 318, 320 and 322; or (vi) 

20 amino acid substitutions at three of positions 234-237;  an amino acid deletion at position 236, 

and amino acid substitutions at positions 318, 320 and 322. 

[00159] Exemplary altered immunoglobulin CH2 regions with amino acid substitutions at the 

asparagine of position 297 include: human IgG1 CH2 region with alanine substitutions at L234 ;  

L235, G237 and N297 and a deletion at G236 (SEQ ID NO:325 of US 2013/0129723, said 

25 sequence incorporated by reference herein), human IgG2 CH2 region with alanine substitutions 

at V234, G236, and N297 (SEQ ID NO:326 of US 2013/0129723, said sequence incorporated 

by reference herein), human IgG4 CH2 region with alanine substitutions at F234 ;  L235, G237 

and N297 and a deletion of G236 (SEQ ID NO:322 of US 2013/0129723, said sequence 

incorporated by reference herein), human IgG4 CH2 region with alanine substitutions at F234 

30 and N297 (SEQ ID NO:343 of US 2013/0129723, said sequence incorporated by reference 

herein), human IgG4 CH2 region with alanine substitutions at L235 and N297 (SEQ ID NO:344 

of US 2013/0129723;  said sequence incorporated by reference herein);  human IgG4 CH2 

region with alanine substitutions at G236 and N297 (SEQ ID NO:345 of US 2013/0129723, said 
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sequence incorporated by reference herein), and human IgG4 CH2 region with alanine 

substitutions at G237 and N297 (SEQ ID NO:346 of US 2013/0129723, said sequence 

incorporated by reference herein). 

[00160] In certain embodiments, in addition to the amino acid substitutions described above, an 

5 altered CH2 region (e.g., an altered human IgG1 CH2 domain) can contain one or more 

additional amino acid substitutions at one or more positions other than the above-noted 

positions. Such amino acid substitutions can be conservative or non-conservative amino acid 

substitutions. For example, in certain embodiments, P233 can be changed to E233 in an 

altered IgG2 CH2 region (see, e,g., SEQ ID NO:326 of US 2013/0129723, said sequence 

10 incorporated by reference herein). 	In addition or alternatively, in certain embodiments, the 

altered CH2 region can contain one or more amino acid insertions, deletions, or both. The 

insertion(s), deletion(s) or substitution(s) can be anywhere in an immunoglobulin CH2 region, 

such as at the N- or C-terminus of a wild type immunoglobulin CH2 region resulting from linking 

the CH2 region with another region (e.g., a binding domain or an immunoglobulin 

15 heterodimerization domain) via a hinge. 

[00161] In certain embodiments, an altered CH2 region in a polypeptide of the present 

disclosure comprises or is a sequence that is at least 90%, at least 91%, at least 92%, at least 

20 

93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identical 

to a wild type immunoglobulin CH2 region, such as the CH2 region of wild type human IgG1, 

IgG2, or IgG4, or mouse IgG2a (e.g,, IGHG2c). 

[00162] An altered immunoglobulin CH2 region in a CD3-binding polypeptide of the present 

disclosure can be derived from a CH2 region of various immunoglobulin isotypes, such as IgG1, 

IgG2, lgG3, IgG4, IgA1, IgA2, and lgD, from various species (including human, mouse, rat, and 

other mammals). In certain embodiments, an altered immunoglobulin CH2 region in a fusion 

25 protein of the present disclosure can be derived from a CH2 region of human IgG1, IgG2 or 

IgG4, or mouse IgG2a (e.g., IGHG2c), whose sequences are set forth in SEQ ID NOS:115, 199, 

201, and 320 of US 2013/0129723 (said sequences incorporated by reference herein). 

[00163] In certain embodiments, an altered CH2 domain is a human IgG1 CH2 domain with 

alanine substitutions at positions 235, 318, 320, and 322 (i.e., a human IgG1 CH2 domain with 

30 1..235A, E318A, K320A and K322A substitutions) (SEQ ID NO:595 of US 2013/0129723, said 

sequence incorporated by reference herein), and optionally an N297 mutation (e.g., to alanine). 

In certain other embodiments, an altered CH2 domain is a human IgG1 CH2 domain with 

alanine substitutions at positions 234, 235, 237, 318, 320 and 322 (i.e., a human IgG1 CH2 
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domain with 1.234A, L235A, G237A;  E318A, K320A and K322A substitutions) (SEQ ID NO:596 

of US 2013/0129723, said sequence incorporated by reference herein), and optionally an N297 

mutation (e.g., to alanine). 

[00164] In certain embodiments, an altered CH2 domain is an altered human IgG1 CH2 domain 

_ with mutations known in the art that enhance immunological activities such as ADCC, ADCP, 

CDC;  complement fixation, Fc receptor binding, or any combination thereof. 

[00165] The CH3 domain that can form an immunoglobulin constant region of a CD3-binding 

polypeptide of the present disclosure can be a wild type immunoglobulin CH3 domain or an 

altered immunoglobulin CH3 domain thereof from certain immunoglobulin classes or subclasses 

10 (e.g., IgG1, IgG2 ;  IgG3, IgG4, IgAl ;  IgA2, IgD, IgE, IgM) of various species (including human;  

mouse, rat, and other mammals). In certain embodiments, a CH3 domain is a wild type human 

immunoglobulin CH3 domain, such as wild type CH3 domains of human IgG1, lgG2, IgG3, 

IgG4, IgAl, IgA2, IgD, IgE;  or IgM as set forth in SEQ ID NOS:116, 208-210, 204-207, and 212 ;  

respectively of US 2013/0129723 (said sequences incorporated by reference herein). 	In certain 

_ embodiments;  the CH3 domain is a wild type human IgG1 CH3 domain as set forth in SEQ ID 

NO:116 of US 2013/0129723 (said sequence incorporated by reference herein). In certain 

embodiments, a CH3 domain is an altered human immunoglobulin CH3 domain, such as an 

altered CH3 domain based on or derived from a wild-type CH3 domain of human IgG1, IgG2, 

IgG3;  IgG4, IgAl, IgA2, IgD;  IgE, or IgM antibodies. For example ;  an altered CH3 domain can 

20 be a human IgG1 CH3 domain with one or two mutations at positions H433 and N434 (positions 

are numbered according to EU numbering). The mutations in such positions can be involved in 

complement fixation. In certain other embodiments, an altered CH3 domain can be a human 

IgG1 CH3 domain but with one or two amino acid substitutions at position F405 or Y407. The 

amino acids at such positions are involved in interacting with another CH3 domain. 	In certain 

25 embodiments, an altered CH3 domain can be an altered human IgG1 CH3 domain with its last 

lysine deleted. The sequence of this altered CH3 domain is set forth in SEQ ID NO:761 of US 

2013/0129723 (said sequence incorporated by reference herein). 

[00166] In certain embodiments, CD3-binding polypeptides forming a polypeptide heterodimer 

comprise a CH3 pair that comprises so called "knobs-into-holes" mutations (see, Marvin and 

30 Zhu;  Acta Pharmacologica Sinica 26:649-58, 2005; Ridgway et al., Protein Engineering 9:617- 

21, 1966). More specifically, mutations can be introduced into each of the two CH3 domains of 

each polypeptide chain so that the steric complementarity required for CH3!CH3 association 

obligates these two CH3 domains to pair with each other. For example, a CH3 domain in one 



single chain polypeptide of a polypeptide heterodimer can contain a T366W mutation (a "knob" 

mutation, which substitutes a small amino acid with a larger one), and a CH3 domain in the 

other single chain polypeptide of the polypeptide heterodimer can contain a Y407A mutation (a 

"hole' mutation, which substitutes a large amino acid with a smaller one), Other exemplary 

5 knobs-into-holes mutations include (1) a 1366Y mutation in one CH3 domain and a Y407T in 

the other CH3 domain, and (2) a T366W mutation in one CH3 domain and T366S, L368A and 

Y407V mutations in the other CH3 domain. 

[00167] The CH4 domain that can form an immunoglobulin constant region of CD3-binding 

polypeptides of the present disclosure can be a wild type immunoglobulin CH4 domain or an 

10 altered immunoglobulin CH4 domain thereof from IgE or IgM molecules. In certain 

embodiments, the CH4 domain is a wild type human immunoglobulin CH4 domain, such as wild 

type CH4 domains of human IgE and IgM molecules as set forth in SEQ ID NOS:213 and 214, 

respectively, of US 2013/0129723 (said sequences incorporated by reference herein). 	In 

certain embodiments, a CH4 domain is an altered human immunoglobulin CH4 domain, such as 

15 an altered CH4 domain based on or derived from a CH4 domain of human IgE or IgM 

molecules, which have mutations that increase or decrease an immunological activity known to 

be associated with an IgE or IgM Fc region. 

[00168] In certain embodiments, an immunoglobulin constant region of CD3-binding 

polypeptides of the present disclosure comprises a combination of CH2, CH3 or CH4 domains 

20 (i.e., more than one constant region domain selected from CH2, CH3 and CH4). For example, 

the immunoglobulin constant region can comprise CH2 and CH3 domains or CH3 and CH4 

domains. In certain other embodiments, the immunoglobulin constant region can comprise two 

CH3 domains and no CH2 or CH4 domains (i.e., only two or more CH3). The multiple constant 

region domains that form an immunoglobulin constant region can be based on or derived from 

25 the same immunoglobulin molecule, or the same class or subclass immunoglobulin molecules. 

In certain embodiments, the immunoglobulin constant region is an IgG CH2CH3 (e.g., IgG1 

CH2CH3, IgG2 CH2CH3, and IgG4 CH2CH3) and can be a human (e.g., human IgG1, IgG2, 

and IgG4) CH2CH3. For example, in certain embodiments, the immunoglobulin constant region 

comprises (1) wild type human IgG1 CH2 and CH3 domains, (2) human IgG1 CH2 with N297A 

30 substitution (i.e., CH2(N297A)) and wild type human IgG1 CH3, or (3) human IgG1 CH2(N297A) 

and an altered human IgG1 CH3 with the last lysine deleted, 

[00169] Alternatively, the multiple constant region domains can be based on or derived from 

different immunoglobulin molecules, or different classes or subclasses immunoglobulin 
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molecules. For example, in certain embodiments, an immunoglobulin constant region 

comprises both human IgM CH3 domain and human IgG1 CH3 domain. The multiple constant 

region domains that form an immunoglobulin constant region can be directly linked together or 

can be linked to each other via one or more (e.g., about 2-10) amino acids, 

[00170] Exemplary immunoglobulin constant regions are set forth in SEQ ID NOS:305-309, 

321, 323, 341, 342, and 762 of US 2013/0129723 (said sequences incorporated by reference 

herein). 

[00171] In certain embodiments, the immunoglobulin constant regions of both CD3-binding 

polypeptides of a polypeptide homodimer or heterodimer are identical to each other. 	In certain 

10 other embodiments, the immunoglobulin constant region of one polypeptide chain of a 

heterodimeric protein is different from the immunoglobulin constant region of the other 

polypeptide chain of the heterodimer. For example, one immunoglobulin constant region of a 

heterodimeric protein can contain a CH3 domain with a "knob' mutation, whereas the other 

immunoglobulin constant region of the heterodimeric protein can contain a CH3 domain with a 

_ 'hole" mutation. 

[00172] The disclosure relates to CD3-binding proteins and polypeptides that may comprise any 

of the sequences shown in Table 14. Amino acid sequences for polypeptide constructs may or 

may not include signal sequences. CD3-binding proteins may comprise any of the CD3-binding 

domains described above. In some aspects, CD3-binding proteins comprise humanized Vh  or 

20 VL  amino acid sequences, or both. 

[00173] Examples of bispecific CD3-binding polypeptides are provided in Tables 12 and 13.. 

Such examples include anti-PSMA x anti-CD3 binding molecules (SEQ ID NOs:62, 64, 66, and 

68), anti-CD37 x anti-CD3 binding molecules (SEQ ID NOs:72, 74, 76, 78, 80, and 82), anti- 

ROR1 x anti-CD3 binding molecules (SEQ ID NOs:100, 104, 108, 112, 116, and 120), and anti- 

25 CD123 x anti-CD3 binding molecules (SEQ ID NOs:197 and 198), 

[00174] CD3-binding molecules may be made using scaffolding as generally disclosed in US 

2013/0129723 and US 2013/0095097, which are each incorporated herein by reference in their 

entirety. The CD3-binding proteins may comprise two non-identical polypeptide chains, each 

polypeptide chain comprising an immunoglobulin heterodimerization domain, The interfacing 

30 immunoglobulin heterodimerization domains are different. 	In one embodiment, the 

immunoglobulin heterodimerization domain comprises a CH1 domain or a derivative thereof. In 

another embodiment, the immunoglobulin heterodimerization domain comprises a CL domain or 
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a derivative thereof. In one embodiment, the CL domain is a OK or CA isotype or a derivative 

thereof. 

[00175] The disclosure also includes nucleic acids (e.g., DNA or RNA) encoding CD3-binding 

domains, proteins and polypeptides described herein, or one or more polypeptide chains of a 

_ homodimeric or heterodimeric CD3-binding protein as described herein. Nucleic acids of the 

disclosure include nucleic acids having a region that is substantially identical to a polynucleotide 

as listed in Table 14, infra. 	In certain embodiments, a nucleic acid in accordance with the 

present disclosure has at least 80%, typically at least about 90%, and more typically at least 

about 95% or at least about 98% identity to a polypeptide-encoding polynucleotide as listed in 

10 Table 14. 	Nucleic acids of the disclosure also include complementary nucleic acids. In some 

instances, the sequences will be fully complementary (no mismatches) when aligned. In other 

instances, there can be up to about a 20% mismatch in the sequences. 	In some embodiments 

of the disclosure are provided nucleic acids encoding both first and second polypeptide chains 

of a heterodimeric CD3-binding protein of the disclosure. The nucleic acid sequences provided 

1 _ herein can be exploited using codon optimization, degenerate sequence, silent mutations, and 

other DNA techniques to optimize expression in a particular host, and the present disclosure 

encompasses such sequence modifications. 

[00176] The disclosure relates to an isolated nucleic acid molecule encoding CD3-binding 

domains, proteins and polypeptides (or portions thereof) described herein, wherein said nucleic 

20 acid molecule comprises a nucleotide sequence set forth in SEQ ID NO: 3, 5, 7, 9, 11, 13, 15, 

17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, or 59. 

[00177] Polynucleotide molecules comprising a desired polynucleotide sequence are 

propagated by placing the molecule in a vector. Viral and non-viral vectors are used, including 

plasmids. The choice of plasmid will depend on the type of cell in which propagation is desired 

25 and the purpose of propagation. Certain vectors are useful for amplifying and making large 

amounts of the desired DNA sequence. Other vectors are suitable for expression in cells in 

culture. 	Still other vectors are suitable for transfer and expression in cells in a whole animal or 

person. The choice of appropriate vector is well within the skill of the art. 	Many such vectors are 

available commercially. 	The partial or full-length polynucleotide is inserted into a vector typically 

30 by means of DNA ligase attachment to a cleaved restriction enzyme site in the vector. 

Alternatively, the desired nucleotide sequence can be inserted by homologous recombination in 

vivo. Typically this is accomplished by attaching regions of homology to the vector on the flanks 

of the desired nucleotide sequence. 	Regions of homology are added by ligation of 
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oligonucleotides, or by polymerise chain reaction using primers comprising both the region of 

homology and a portion of the desired nucleotide sequence, for example. 

[00178] For expression, an expression cassette or system may be employed. To express a 

nucleic acid encoding a polypeptide disclosed herein, a nucleic acid molecule encoding the 

s polypeptide, operably linked to regulatory sequences that control transcriptional expression in an 

expression vector, is introduced into a host cell. 	In addition to transcriptional regulatory sequences, 

such as promoters and enhancers, expression vectors can include translational regulatory 

sequences and a marker gene which is suitable for selection of cells that carry the expression 

vector, The gene product encoded by a polynucleotide of the disclosure is expressed in any 

10 convenient expression system, including, for example, bacterial, yeast, insect, amphibian and 

mammalian systems. In the expression vector, the polypeptide-encoding polynucleotide is 

linked to a regulatory sequence as appropriate to obtain the desired expression properties. 

These can include promoters, enhancers, terminators, operators, repressors, and inducers. 

The promoters can be regulated (e.g., the promoter from the steroid inducible pIND vector 

s (Invitrogen)) or constitutive (e.g., promoters from CMV, SV40, Elongation Factor, or LTR 

sequences). These are linked to the desired nucleotide sequence using the techniques 

described above for linkage to vectors, Any techniques known in the art can be used. 

Accordingly, the expression vector will generally provide a transcriptional and translational 

initiation region, which can be inducible or constitutive, where the coding region is operably 

20 linked under the transcriptional control of the transcriptional initiation region, and a 

transcriptional and translational termination region, 

[00179] An expression cassette ("expression unit") can be introduced into a variety of vectors, 

e.g., plasmid, BAC, YAC, bacteriophage such as lambda, P1, M13, etc., plant or animal viral 

vectors (e.g., retroviral-based vectors, adenovirus vectors), and the like, where the vectors are 

25 normally characterized by the ability to provide selection of cells comprising the expression 

vectors. The vectors can provide for extrachromosomal maintenance, particularly as plasmids 

or viruses, or for integration into the host chromosome. Where extrachromosomal maintenance 

is desired, an origin sequence is provided for the replication of the plasmid, which can be low- or 

high copy-number. A wide variety of markers are available for selection, particularly those 

30 which protect against toxins, more particularly against antibiotics. The particular marker that is 

chosen is selected in accordance with the nature of the host, where, in some cases, 

complementation can be employed with auxotrophic hosts. Introduction of the DNA construct 

can use any convenient method, including, e.g., conjugation, bacterial transformation, calcium- 



precipitated DNA, electroporation, fusion, transfection, infection with viral vectors, biolistics, and 

the like. The disclosure relates to an expression vector comprising a nucleic acid segment, 

wherein said nucleic acid segment may comprise a nucleotide sequence set forth in SEQ ID 

5 

NO: 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 

53, 55, 57, or 59. 

[00180] Accordingly, proteins for use within the present disclosure can be produced in 

genetically engineered host cells according to conventional techniques. Suitable host cells are 

those cell types that can be transformed or transfected with exogenous DNA and grown in 

culture, and include bacteria, fungal cells, and cultured higher eukaryotic cells (including 

10 cultured cells of multicellular organisms), particularly cultured mammalian cells. Techniques for 

manipulating cloned DNA molecules and introducing exogenous DNA into a variety of host cells 

are disclosed by Sambrook and Russell, Molecular Cloning: A Laboratory Manua/ (3rd ed., 

Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 2001), and Ausubel et al., Short 

Protocols in Molecular Biology (4th ed., John Wiley & Sons, 1999). 

15 [00181] For example, for recombinant expression of a homodimeric CD3-binding protein 

comprising two identical CD3-binding polypeptides as described herein, an expression vector 

will generally include a nucleic acid segment encoding the CD3-binding polypeptide, operably 

linked to a promoter. For recombinant expression of a heterodimeric CD3-binding protein, 

comprising different first and second polypeptide chains, the first and second polypeptide chains 

20 can be co-expressed from separate vectors in the host cell for expression of the entire 

heterodimeric protein. Alternatively, for the expression of heterodimeric CD3-binding proteins, 

the first and second polypeptide chains are co-expressed from separate expression units in the 

same vector in the host cell for expression of the entire heterodimeric protein. The expression 

vector(s) are transferred to a host cell by conventional techniques, and the transfected cells are 

25 then cultured by conventional techniques to produce the encoded polypeptide(s) to produce the 

corresponding CD3-binding protein. 

[00182] To direct a recombinant protein into the secretory pathway of a host cell, a secretory 

signal sequence (also known as a leader sequence') is provided in the expression vector. The 

secretory signal sequence can be that of the native form of the recombinant protein, or can be 

30 derived from another secreted protein or synthesized de novo. The secretory signal sequence 

is operably linked to the polypeptide-encoding DNA sequence, i.e., the two sequences are 

joined in the correct reading frame and positioned to direct the newly synthesized polypeptide 

into the secretory pathway of the host cell. Secretory signal sequences are commonly 
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positioned 5' to the DNA sequence encoding the polypeptide of interest, although certain signal 

sequences can be positioned elsewhere in the DNA sequence of interest (see, e.g., Welch et 

al., U.S. Patent No, 5,037,743; Holland et at., U.S. Patent No. 5,143,830). 	In certain variations, 

a secretory signal sequence for use in accordance with the present disclosure has the amino 

5 acid sequence MEAPAQLLFLLLLWLPDTTG (SEQ ID NO:195). 

[00183] Cultured mammalian cells are suitable hosts for production of recombinant proteins for 

use within the present disclosure. Methods for introducing exogenous DNA into mammalian 

host cells include calcium phosphate-mediated transfection (Wigler et al., Cell 14:725, 1978; 

Corsaro and Pearson;  Somatic Cell Genetics 7:603, 1981: Graham and Van der Eb, Virology 

10 52:456, 1973);  electroporation (Neumann et al., EMBO J. 1:841-845;  1982), DEAE-dextran 

mediated transfection (Ausubel et al., supra), and liposome-mediated transfection (Hawley- 

Nelson et al., Focus 15:73, 1993; Ciccarone et al., Focus 15:80, 1993). The production of 

recombinant polypeptides in cultured mammalian cells is disclosed by, for example, Levinson et 

al., U.S. Patent No. 4,713,339; Hagen et al., U.S, Patent No. 4,784,950; Palmiter et al, U.S. 

_ Patent No. 4,579,821; and Ringold, U.S. Patent No. 4,656,134. 	Examples of suitable 

mammalian host cells include African green monkey kidney cells (Vero; ATCC CRL 1587), 

human embryonic kidney cells (293-HEK; ATCC CRL 1573), baby hamster kidney cells (BHK- 

21, BHK-570; ATCC CRL 8544, ATCC CRL 10314);  canine kidney cells (MDCK; ATCC CCL 

20 

34);  Chinese hamster ovary cells (CHO-K1; ATCC CCL61; CHO DG44; CHO DXB11 (Hyclone, 

Logan;  UT); see also, e.g., Chasin et al., Som. Cell, Molec, Genet. 12:555, 1986)), rat pituitary 

cells (GH1; ATCC CCL82), HeLa S3 cells (ATCC CCL2.2), rat hepatoma cells (H-4-1I-E; ATCC 

25 

CRL 1548) SV40-transformed monkey kidney cells (COS-1; ATCC CRL 1650) and marine 

embryonic cells (NIH-3T3; ATCC CRL 1658). Additional suitable cell lines are known in the art 

and available from public depositories such as the American Type Culture Collection, 

Manassas, Virginia. Strong transcription promoters can be used, such as promoters from SV- 

40 or cytomegalovirus. See, e.g., U.S. Patent No. 4,956,288. Other suitable promoters include 

those from metallothionein genes (U.S, Patents Nos. 4,579,821 and 4,601,978) and the 

adenovirus major late promoter. 

[00184] Drug selection is generally used to select for cultured mammalian cells into which 

30 foreign DNA has been inserted. Such cells are commonly referred to as "transfectants," Cells 

that have been cultured in the presence of the selective agent and are able to pass the gene of 

interest to their progeny are referred to as "stable transfectants," Exemplary selectable markers 

include a gene encoding resistance to the antibiotic neomycin, which allows selection to be 
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carried out in the presence of a neomycin-type drug, such as G-418 or the like; the gpt gene for 

xanthine-guanine phosphoribosyl transferase, which permits host cell growth in the presence of 

mycophenolic acidixanthine; and markers that provide resistance to zeocin, bleomycin, 

blastocidin, and hygromycin (see, e.g., Gatignol eta(., Mol. Gen. Genet, 207:342, 1987; 

5 Drocourt et at, Nucl. Acids Res. 18:4009, 1990). 	Selection systems can also be used to 

increase the expression level of the gene of interest, a process referred to as "amplification." 

Amplification is carried out by culturing transfectants in the presence of a low level of the 

selective agent and then increasing the amount of selective agent to select for cells that 

produce high levels of the products of the introduced genes. An exemplary amplifiable 

10 selectable marker is dihydrofolate reductase, which confers resistance to methotrexate. Other 

drug resistance genes (e.g., hygromycin resistance;  multi-drug resistance, puromycin 

acetyltransferase) can also be used. 

[00185] Other higher eukaryotic cells can also be used as hosts, including insect cells, plant 

cells and avian cells. The use of Agrobacterium rhizogenes as a vector for expressing genes in 

15 plant cells has been reviewed by Sinkar et al.;  J. Biosci. (Bangalore) 11:47-58, 1987. 

Transformation of insect cells and production of foreign polypeptides therein is disclosed by 

Guarino et al,, US 5,162,222 and WO 94/06463. 

[00186] Insect cells can be infected with recombinant baculovirus, commonly derived from 

Autographa califomica nuclear polyhedrosis virus (AcNPV). See King and Possee, The 

20 Baculovirus Expression System: A Laboratory Guide (Chapman & Hall, London); O'Reilly et al., 

Baculovirus Expression Vectors: A Laboratory Manual (Oxford University Press.;  New York 

25 

1994); and Baculovirus Expression Protocols. Methods in Molecular Biology (Richardson ed., 

Humana Press, Totowa, NJ, 1995). Recombinant baculovirus can also be produced through 

the use of a transposon-based system described by Luckow et al. (J. Virol. 67:4566-4579, 

1993). This system;  which utilizes transfer vectors, is commercially available in kit form (BAC- 

TO-BAC kit; Life Technologies, Gaithersburg, MD). The transfer vector (e.g., PFASTBAC1; Life 

Technologies) contains a Tn7 transposon to move the DNA encoding the protein of interest into 

a baculovirus genome maintained in E, coil as a large plasmid called a "bacmid." See Hill- 

Perkins and Possee, J. Gen. Virot 71:971-976, 1990; Bonning etal., J. Gen. Virol. 75:1551- 

30 1556, 1994; and Chazenbalk and Rapoport, J. Blot Chem. 270:1543-1549, 1995, 	In addition, 

transfer vectors can include an in-frame fusion with DNA encoding a polypeptide extension or 

affinity tag as disclosed above. 	Using techniques known in the art, a transfer vector containing 

a protein-encoding DNA sequence is transformed into E. coil host cells, and the cells are 



screened for bacmids which contain an interrupted lacZ gene indicative of recombinant 

baculovirus. The bacmid DNA containing the recombinant baculovirus genome is isolated, 

using common techniques, and used to transfect Spodoptera frugiperda cells, such as Sf9 cells. 

5 

Recombinant virus that expresses the protein or interest is subsequently produced, 

Recombinant viral stocks are made by methods commonly used in the art. 

[00187] For protein production, the recombinant virus is used to infect host cells, typically a cell 

line derived from the fall armyworm, Spodoptera frugiperda (e.g., Sf9 or Sf21 cells) or 

Trichoplusia ni (e,g., HIGH FIVE cells; Invitrogen, Carlsbad, CA). See generally Glick and 

Pasternak;  Molecular Biotechnology, Principles & Applications of Recombinant DNA (ASM 

10 Press, Washington, D.C., 1994). 	See also U.S. Patent No. 5;300,435. Serum-free media are 

used to grow and maintain the cells. Suitable media formulations are known in the art and can 

be obtained from commercial suppliers. The cells are grown up from an inoculation density of 

approximately 2-5 x 105  cells to a density of 1-2 x 106  cells, at which time a recombinant viral 

stock is added at a multiplicity of infection (M01) of 0.1 to 10, more typically near 3. 	Procedures 

15 used are generally described in available laboratory manuals (see, e.g., King and Possee, 

supra; O'Reilly et al., supra; Richardson, supra). 

[00188] Fungal cells, including yeast cells, can also be used within the present disclosure. 

Yeast species of in this regard include, e.g., Saccharomyces cerevisiae, Pichia pastoris, and 

Pichia methanolica. Methods for transforming S. cerevisiae cells with exogenous DNA and 

20 producing recombinant polypeptides therefrom are disclosed by;  for example, Kawasaki, U.S. 

Patent No. 4,599,311; Kawasaki et al., U.S. Patent No. 4,931,373; Brake;  U.S. Patent No, 

4,870,008; Welch et al., U.S. Patent No. 5,037,743; and Murray et al., U.S. Patent No. 

25 

4,845,075. Transformed cells are selected by phenotype determined by the selectable marker, 

commonly drug resistance or the ability to grow in the absence of a particular nutrient (e.g., 

leucine). An exemplary vector system for use in Saccharomyces cerevisiae is the POT/ vector 

system disclosed by Kawasaki et al. (U,S. Patent No. 4,931,373), which allows transformed 

cells to be selected by growth in glucose-containing media. Suitable promoters and terminators 

for use in yeast include those from glycolytic enzyme genes (see, e.g., Kawasaki;  U.S. Patent 

No. 4,599,311; Kingsman et al., U.S. Patent No. 4 ;615,974; and Bitter, U.S. Patent No. 

30 4,977,092) and alcohol dehydrogenase genes. See also U.S, Patents Nos. 4,990,446; 

5,063,154; 5,139,936; and 4,661,454. Transformation systems for other yeasts, including 

Hansenula polymorpha. Schizosaccharomyces pornbe. Kluyveromyces lactic, Kluyveromyces 

fragilis, Usti/ago maydis, Pichia pastoris, Pichia methanolica, Pichia guillermondii, and Candida 
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maltosa are known in the art. See, e.g., Gleeson et al,, J. Gen. Microbial. 132:3459-3465, 1986; 

Cregg, U.S, Patent No. 4,882,279; and Raymond et al., Yeast 14:11-23, 1998. Aspergillus cells 

can be utilized according to the methods of McKnight et ai., U.S. Patent No. 4,935,349. 

Methods for transforming Acremonium chtysagenum are disclosed by Sumino et al., U,S. 

5 Patent No. 5,162,228. Methods for transforming Neurospora are disclosed by Lambowitz, U.S. 

Patent No. 4,486,533. Production of recombinant proteins in Pichia methanolica is disclosed in 

U.S. Patents Nos, 5,716,808; 5,736,383; 5,854,039; and 5,888,768. 

[00189] Prokaryotic host cells, including strains of the bacteria Escherichia call, Bacillus, and 

other genera are also useful host cells within the present disclosure. Techniques for 

10 transforming these hosts and expressing foreign DNA sequences cloned therein are well-known 

in the art (see, e.g., Sambrook and Russell, supra). When expressing a recombinant protein in 

bacteria such as E. call, the protein can be retained in the cytoplasm, typically as insoluble 

granules, or can be directed to the periplasmic space by a bacterial secretion sequence. 	In the 

former case, the cells are lysed, and the granules are recovered and denatured using, for 

15 example, guanidine isothiocyanate or urea. The denatured protein can then be refolded and 

dimerized by diluting the denaturant, such as by dialysis against a solution of urea and a 

combination of reduced and oxidized glutathione, followed by dialysis against a buffered saline 

solution. 	In the alternative, the protein can be recovered from the cytoplasm in soluble form and 

isolated without the use of denaturants. The protein is recovered from the cell as an aqueous 

20 extract in, for example, phosphate buffered saline. To capture the protein of interest, the extract 

is applied directly to a chromatographic medium, such as an immobilized antibody or heparin- 

Sepharose column. Secreted proteins can be recovered from the periplasmic space in a 

soluble and functional form by disrupting the cells (by, for example, sonication or osmotic shock) 

to release the contents of the periplasmic space and recovering the protein, thereby obviating 

25 the need for denaturation and refolding. Antibodies, including single-chain antibodies, can be 

produced in bacterial host cells according to known methods. 	See, e.g., Bird et al., Science 

242:423-426, 1988; Huston et al,, Proc. Natl. Acad. Sci. USA 85:5879-5883, 1988; and 

Pantoliano et at, Biochem. 30:10117-10125, 1991. 

[00190] Transformed or transfected host cells are cultured according to conventional 

30 procedures in a culture medium containing nutrients and other components required for the 

growth of the chosen host cells. A variety of suitable media, including defined media and 

complex media, are known in the art and generally include a carbon source, a nitrogen source, 

essential amino acids, vitamins and minerals. Media can also contain such components as 
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growth factors or serum, as required. The growth medium will generally select for cells 

containing the exogenously added DNA by, for example, drug selection or deficiency in an 

essential nutrient which is complemented by the selectable marker carried on the expression 

vector or co-transfected into the host cell. 

5 [00191] CD3-binding proteins may be purified by conventional protein purification methods, 

typically by a combination of chromatographic techniques. See generally Affinity 

Chromatography: Principles & Methods (Pharmacia LKB Biotechnology, Uppsala, Sweden, 

1988); Scopes, Protein Purification: Principles and Practice (Springer-Verlag, New York 1994). 

Proteins comprising an immunoglobulin Fc region can be purified by affinity chromatography on 

10 immobilized protein A or protein G. Additional purification steps, such as gel filtration, can be 

used to obtain the desired level of purity or to provide for desalting, buffer exchange, and the 

like. 

[00192] CD3-binding molecules disclosed herein may be used in a method for treating a subject 

(for example, a human or a non-human primate) or for manufacture of a medicament for treating 

1 5 a subject. Generally, such methods include administering to a subject in need of such treatment 

a CD3-binding protein as described herein. 

[00193] CD3-binding molecules disclosed herein may be used in a method for treating a subject 

(for example, a human or a non-human primate) or for manufacture of a medicament for treating 

a subject. Generally, such methods include administering to a subject in need of such treatment 

20 a CD3-binding protein as described herein. In some embodiments, a CD3-binding protein 

comprises at least one effector function selected from antibody-dependent cell-mediated 

cytotoxicity (ADCC) and complement-dependent cytotoxicity (CDC), such that the CD3-binding 

protein induces ADCC and/or CDC against CD3-expressing cells in the subject. 

[00194] In some aspects, the present disclosure provides methods for treating a subject with a 

25 disorder characterized by over-expression of CD3. In one case, a monospecific CD3 binding 

polypeptide is administered to a patient suffering from an autoimmune disease (e.g., rheumatoid 

arthritis). In certain variations, a CD3-binding protein provided herein could be used for the 

modulation of T-cell function and fate, thereby providing therapeutic treatment of T cell mediated 

disease, including autoimmune or inflammatory diseases in which T-cells are significant 

30 contributors. Because some CD3-binding proteins of the present disclosure do not activate T- 

cells and/or do not induce cytokine release, they are advantageous over other molecules 

directed against the TCR complex (e.g., anti-CD3 antibodies) for having no or reduced side 
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effects such as cytokine release syndrome and acute toxicity. In another case;  a CD3-binding 

polypeptide is administered to a subject about to undergo an organ transplant. 

[00195] In another aspect, the present disclosure provides a method for treating a disorder 

characterized by overexpression of a tumor antigen, such as cancer. Examples of tumor 

s antigens that may be recognized by bispecific CD3-binding proteins include PSMA, CD19, 

CD20, CD37, CD38;  CD123, Her2, ROR1;  RON, glycoprotein A33 antigen (gpA33) and CEA. 

Generally, such methods include administering to a subject in need of such treatment a 

therapeutically effective amount of a CD3-binding protein comprising a second binding domain 

that binds a tumor antigen as described herein. In some embodiments, the CD3 binding protein 

10 induces redirected T-cell cytotoxicity (RTCC) against tumor antigen-expressing cells in the 

subject. Exemplary cancers amenable to treatment in accordance with the present disclosure 

include, for example, prostate cancer, colorectal cancer, renal cell carcinoma, bladder cancer, 

salivary gland cancer, pancreatic cancer, ovarian cancer, non-small cell lung cancer, 

melanoma, breast cancer (e.g., triple negative breast cancer), adrenal cancer, mantle cell 

s lymphoma, acute lymphoblastic leukemia;  chronic lymphocytic leukemia, Non-Hodgkin's 

lymphoma, acute myeloid leukemia (AML), B-lymphoid leukemia, blastic plasmocytoid dendritic 

neoplasm (BPDCN), and hairy cell leukemia. 

[00196] The disclosure also provides methods for treating cancer or an autoimmune disorder 

comprising administering a therapeutically effective amount of the compositions or CD3-binding 

20 polypeptides described herein to a patient in need thereof. 

[00197] In some embodiments, the disclosure provides a method of treating a patient with a 

cancer, comprising administering to the patient a CD3-binding polypeptide comprising a CD3- 

binding domain that binds specifically to human CD3 and that comprises an immunoglobulin 

light chain variable region and an immunoglobulin heavy chain variable region; wherein the 

25 immunoglobulin light chain variable region comprises an amino acid sequence that is (a) at least 

about 93% identical, at least about 95% identical, at least about 97% identical, at least about 

98% identical or at least about 99% identical to the amino acid sequence in SEQ ID NO:88; or 

(b) at least about 94% identical, at least about 95% identical, at least about 97% identical, at 

least about 98% identical or at least about 99% identical to the amino acid sequence in SEQ ID 

30 NO:89; and wherein the immunoglobulin heavy chain variable region comprises an amino acid 

sequence that is at least about 82% identical, at least about 85% identical, at least about 87% 

identical, at least about 90% identical, at least about 92% identical, at least about 95% identical, 

at least about 97% identical, at least about 98% identical or at least about 99% identical to the 

amino acid sequence in SEQ ID NO:86. 
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[00198] In some embodiments, for treatment methods and uses described herein, a C©3- 

binding protein is delivered in a manner consistent with conventional methodologies associated 

with management of the disease or disorder for which treatment is sought. In accordance with 

the disclosure herein, a therapeutically effective amount of the CD3-binding protein is 

5 administered to a subject in need of such treatment for a time and under conditions sufficient to 

prevent or treat the disease or disorder. 

[00199] Subjects for administration of CD3-binding proteins as described herein include patients 

at high risk for developing a particular disorder as well as patients presenting with an existing 

such disorder. Typically, the subject has been diagnosed as having the disorder for which 

10 treatment is sought. Further, subjects can be monitored during the course of treatment for any 

change in the disorder (e.g., for an increase or decrease in clinical symptoms of the disorder). 

Also, in some variations, the subject does not suffer from another disorder requiring treatment 

that involves targeting CD3-expressing cells, 

[00200] In prophylactic applications, pharmaceutical compositions or medicants are 

15 administered to a patient susceptible to, or otherwise at risk of, a particular disorder in an 

amount sufficient to eliminate or reduce the risk or delay the onset of the disorder. 	In 

therapeutic applications, compositions or medicants are administered to a patient suspected of, 

or already suffering from such a disorder in an amount sufficient to cure, or at least partially 

arrest, the symptoms of the disorder and its complications. An amount adequate to accomplish 

20 this is referred to as a therapeutically effective dose or amount. 	In both prophylactic and 

therapeutic regimes, agents are usually administered in several dosages until a sufficient 

response has been achieved. Typically, the response is monitored and repeated dosages are 

given if the desired response starts to fade. 

25 

[00201] To identify subject patients for treatment according to the methods of the disclosure, 

accepted screening methods can be employed to determine risk factors associated with specific 

disorders or to determine the status of an existing disorder identified in a subject. 	Such 

methods can include, for example, determining whether an individual has relatives who have 

been diagnosed with a particular disorder. Screening methods can also include, for example, 

conventional work-ups to determine familial status for a particular disorder known to have a 

30 heritable component. For example, various cancers are also known to have certain inheritable 

components. 	Inheritable components of cancers include, for example, mutations in multiple 

genes that are transforming (e.g., Ras, Raf, EGFR, cMet, and others), the presence or absence 

of certain HLA and killer inhibitory receptor (KIR) molecules, or mechanisms by which cancer 
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cells are able to modulate immune suppression of cells like NK cells and T-cells, either directly 

or indirectly (see, e.g., Ljunggren and Malmberg, Nature Rev. Immunal. 7:329-339, 2007; 

Boyton and Altmann, Clin. Exp. Immunoi. 149:1-8, 2007). Toward this end, nucleotide probes 

can be routinely employed to identify individuals carrying genetic markers associated with a 

5 particular disorder of interest. 	In addition, a wide variety of immunological methods are known 

in the art that are useful to identify markers for specific disorder. 	For example, various ELISA 

immunoassay methods are available and well-known in the art that employ monoclonal antibody 

probes to detect antigens associated with specific tumors. Screening can be implemented as 

indicated by known patient symptomology, age factors, related risk factors, etc. These methods 

10 allow the clinician to routinely select patients in need of the methods described herein for 

treatment. 	In accordance with these methods, targeting pathological, tumor antigen-expressing 

cells can be implemented as an independent treatment program or as a follow-up, adjunct, or 

coordinate treatment regimen to other treatments. 

[00202] For administration, a C©3-binding protein may be formulated as a pharmaceutical 

15 composition. A pharmaceutical composition may comprise: (1) a CD3-binding polypeptide; and 

(ii) a pharmaceutically acceptable carrier, diluent or excipient. A pharmaceutical composition 

comprising a CD3-binding protein can be formulated according to known methods to prepare 

pharmaceutically useful compositions, whereby the therapeutic molecule is combined in a 

mixture with a pharmaceutically acceptable carrier, diluent or excipient. A carrier is said to be a 

20 'pharmaceutically acceptable carrier" if its administration can be tolerated by a recipient patient. 

Sterile phosphate-buffered saline is one example of a pharmaceutically acceptable carrier. 

Other suitable carriers, diluents or excipients are well-known to those in the art. 	(See, e.g., 

Gennaro (ed.), Remington's Pharmaceutical Sciences (Mack Publishing Company, 19th ed. 

25 

1995).) 	Formulations can further include one or more excipients, preservatives, solubilizers, 

buffering agents, albumin to prevent protein loss on vial surfaces, etc. 

[00203] A pharmaceutical composition may be formulated in a dosage form selected from the 

group consisting of: an oral unit dosage form, an intravenous unit dosage form, an intranasal 

unit dosage form, a suppository unit dosage form, an intradermal unit dosage form, an 

intramuscular unit dosage form, an intraperitoneal unit dosage form, a subcutaneous unit 

30 dosage form, an epidural unit dosage form, a sublingual unit dosage form, and an intracerebral 

unit dosage form. The oral unit dosage form may be selected from the group consisting of: 

tablets, pills, pellets, capsules, powders, lozenges, granules, solutions, suspensions, emulsions, 

syrups, elixirs, sustained-release formulations, aerosols, and sprays. 
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5 

[00204] A pharmaceutical composition comprising a CD3-binding protein therapeutic may be 

administered to a subject in a therapeutically effective amount. According to the methods of the 

present disclosure, a CD3-binding protein can be administered to subjects by a variety of 

administration modes, including, for example, by intramuscular, subcutaneous, intravenous, 

intra-atrial, intra-articular, parenteral, intranasal, intrapulmonary, transdermal, intrapleural, 

intrathecal, and oral routes of administration. 	For prevention and treatment purposes, an 

antagonist can be administered to a subject in a single bolus delivery, via continuous delivery 

(e.g., continuous transdermal delivery) over an extended time period, or in a repeated 

administration protocol (e.g., on an hourly, daily, weekly, or monthly basis).  

10 

15 

[00205] Determination of effective dosages in this context is typically based on animal model 

studies followed up by human clinical trials and is guided by determining effective dosages and 

administration protocols that significantly reduce the occurrence or severity of the subject 

disorder in model subjects. 	Effective doses of the compositions of the present disclosure vary 

depending upon many different factors, including means of administration, target site, 

physiological state of the patient, whether the patient is human or an animal, other medications 

administered, whether treatment is prophylactic or therapeutic, as well as the specific activity of 

the composition itself and its ability to elicit the desired response in the individual. 	Usually, the 

patient is a human, but in some diseases, the patient can be a nonhuman mammal. Typically, 

dosage regimens are adjusted to provide an optimum therapeutic response, i.e., to optimize 

20 safety and efficacy. Accordingly, a therapeutically effective amount is also one in which any 

undesired collateral effects are outweighed by the beneficial effects of administering a CD3- 

binding protein as described herein, 	For administration of a CD3-binding protein, a dosage may 

range from about 0.1 pg to 100 mg/kg or 1 pg/kg to about 50 mg/kg, and more usually 10 pg to 

5 mg/kg of the subject's body weight. In more specific embodiments, an effective amount of the 

25 agent is between about 1 pg/kg and about 20 mg/kg, between about 10 pg/kg and about 10 

mgikg, or between about 0.1 mgikg and about 5 mg/kg. Dosages within this range can be 

achieved by single or multiple administrations, including, e.g., multiple administrations per day 

or daily, weekly, bi-weekly, or monthly administrations. 	For example, in certain variations, a 

regimen consists of an initial administration followed by multiple, subsequent administrations at 

30 weekly or bi-weekly intervals. Another regimen consists of an initial administration followed by 

multiple, subsequent administrations at monthly or bi-monthly intervals, Alternatively, 

administrations can be on an irregular basis as indicated by monitoring clinical symptoms of the 

disorder. 
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[00206] Dosage of the pharmaceutical composition can be varied by the attending clinician to 

maintain a desired concentration at a target site. 	For example, if an intravenous mode of 

delivery is selected, local concentration of the agent in the bloodstream at the target tissue can 

be between about 0.01-50 nanomoles of the composition per liter, sometimes between about 

5 1.0 nanomole per liter and 10, 15, or 25 nanomoles per liter depending on the subject's status 

and projected measured response. Higher or lower concentrations can be selected based on 

the mode of delivery, e.g,, trans-epidermal delivery versus delivery to a mucosal surface. 

Dosage should also be adjusted based on the release rate of the administered formulation, e.g., 

nasal spray versus powder, sustained release oral or injected particles, transdermal 

10 formulations, etc. To achieve the same serum concentration level, for example, slow-release 

particles with a release rate of 5 nanomolar (under standard conditions) would be administered 

at about twice the dosage of particles with a release rate of 10 nanomolar, 

[00207] The anti-CD3 therapeutic (e.g,, CD3-binding protein) may also be administered at a 

daily dosage of from about 0.001 to about 10 milligrams (mg) per kilogram (mpk) of body 

15 weight, preferably given as a single daily dose or in divided doses about two to six times a day. 

For administration to a human adult patient, the therapeutically effective amount may be 

administered in doses in the range of 0.2 mg to 800 mg per dose, including but not limited to 0.2 

mg per dose, 0.5 mg per dose, 1 mg per dose, 5 mg per dose, 10 mg per dose, 25 mg per dose, 

100 mg per dose, 200 mg per dose, and 400 mg per dose, and multiple, usually consecutive 

20 daily doses may be administered in a course of treatment. The anti-CD3 therapeutic can be 

administered at different times of the day. In one embodiment the optimal therapeutic dose can 

be administered in the evening, In another embodiment the optimal therapeutic dose can be 

administered in the morning. The total daily dosage of the anti-CD3 therapeutic thus can in one 

embodiment range from about 1 mg to about 2 g, and often ranges from about 100 mg to about 

25 1.5 g, and most often ranges from about 200 mg to about 1200 mg. In the case of a typical 70 

kg adult human, the total daily dose of the anti-CD3 therapeutic can range from about 2 mg to 

about 1200 mg and will often range, as noted above, from about 0.2 mg to about 800 mg. 

[00208] With particular regard to treatment of solid tumors, protocols for assessing endpoints 

and anti-tumor activity are well-known in the art. While each protocol may define tumor 

30 response assessments differently, the RECIST (Response evaluation Criteria in solid tumors) 

criteria is currently considered to be the recommended guidelines for assessment of tumor 

response by the National Cancer Institute (see Therasse et al., J. Nati, Cancer Inst. 92:205-216, 

2000). According to the RECIST criteria tumor response means a reduction or elimination of all 
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measurable lesions or metastases. Disease is generally considered measurable if it comprises 

lesions that can be accurately measured in at least one dimension as > 20mm with conventional 

techniques or > 10mm with spiral CT scan with clearly defined margins by medical photograph 

or X-ray, computerized axial tomography (CT), magnetic resonance imaging (MRI), or clinical 

5 examination (if lesions are superficial). 	Non-measurable disease means the disease comprises 

of lesions < 20mm with conventional techniques or < 10mm with spiral CT scan, and truly non- 

measurable lesions (too small to accurately measure). Non-measureable disease includes 

pleural effusions, ascites, and disease documented by indirect evidence. 

[00209] The criteria for objective status are required for protocols to assess solid tumor 

10 response. 	Representative criteria include the following: (1) Complete Response (CR), defined 

as complete disappearance of all measurable disease; no new lesions; no disease related 

symptoms; no evidence of non-measurable disease; (2) Partial Response (PR) defined as 30% 

decrease in the sum of the longest diameter of target lesions (3) Progressive Disease (PD), 

defined as 20% increase in the sum of the longest diameter of target lesions or appearance of 

15 any new lesion; (4) Stable or No Response, defined as not qualifying for CR, PR, or Progressive 

Disease. (See Therasse et a/., supra.) 

[00210] Additional endpoints that are accepted within the oncology art include overall survival 

(OS), disease-free survival (DFS), objective response rate (ORR), time to progression (TTP), 

and progression-free survival (PFS) (see Guidance for Industry: Clinical Trial Endpoints for the 

20 Approval of Cancer Drugs and Biologics, April 2005, Center for Drug Evaluation and Research, 

FDA, Rockville, MD.) 

[00211] Pharmaceutical compositions can be supplied as a kit comprising a container that 

comprises the pharmaceutical composition as described herein. A pharmaceutical composition 

can be provided, for example, in the form of an injectable solution for single or multiple doses, or 

25 as a sterile powder that will be reconstituted before injection. Alternatively, such a kit can 

include a dry-powder disperser, liquid aerosol generator, or nebulizer for administration of a 

pharmaceutical composition. Such a kit can further comprise written information on indications 

and usage of the pharmaceutical composition. 

[00212] The disclosure will be further clarified by the following examples, which are intended to 

30 be purely exemplary of the disclosure and in no way limiting. 
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EXAMPLES 

Example 1. Generation of stabilized CD3-binding molecules 

[00213] To improve thermal stability of the CD3-binding molecule DRA222, an engineered 

variant of the humanized Cris7 antibody, the Cris7 variable domains were re-humanized using 

5 alternate human germline framework sequences. The DRA222 variable heavy chain domain is 

SEQ ID NO:87, and the DRA222 variable light chain domain is SEQ ID NO:90. Fc DRA222 is 

sometimes referred to as TSC311 or TSC312 (amino acid sequence is SEQ ID NO:2; nucleic 

acid sequence is SEQ ID NO:1), 	See, Reinherz, E. L, et al. (eds.), Leukocyte typing II., 

Springer Verlag, New York, (1986) for description of parent Cris7 antibody. Additional changes 

10 were also made to improve affinity and thermal stability. 

Methods  

[00214] The following methods were used to obtain results shown in this example: 

[00215] Differential Scanning Calorimetry (DSC). Thermograms for recombinant proteins 

purified by standard purification techniques were obtained on a GE VP-Capillary DSC 

15 instrument equipped with an autosampler. Approximately 550 pL of each sample (typically 0.5 

mg/mL) in PBS was injected into the sample capillary, using PBS as a control in the second 

capillary. Analysis was conducted at temperatures from 25°C to 130°C, with a heating rate of 

1°C per min. Feedback was set to low, and a sampling time of 8 ms was used. Data analysis 

was conducted using Origin. Sample thermogram was corrected for heat capacity of the buffer 

20 by subtracting a previous buffer/buffer scan using formulation vehicle, and normalized based on 

sample concentration and baseline corrected. 

[00216] Differential Scanning Fluorimetry (DSF). In a high throughput format, thermograms 

for recombinant proteins purified by standard purification techniques were also obtained by DSF 

assay run on a Real Time PCR machine (Bio-Rad iCycler iQ5). Approximately 40 pL of each 

25 sample in a concentration of 0.8 mg/mL in PBS was mixed with 5 pL of pre-diluted SYPRO 

Orange Dye (Catalogue # S-6650, Life Technologies). A melting curve protocol was set up as 

ramping the temperature up from 25°C to 90°C, 0.2°C per step. Fluorescent signals were 

collected through the TexasRed Fluorescent Dye filter set, which is 575/30X Excitation Filter 

and 620/30M Emission Filter. The collected fluorescent intensity data was exported to data 

30 analysis software Prism 6 (GraphPad Software, Inc.). Protein thermal Tm value was calculated 

as the temperature when second derivatives of fluorescent intensity against temperature — 

d(RUF)/dT2=0, 

[00217] Flow cytometry on human Jurkat T-cells, Binding studies were performed by 

standard flow cytometry-based staining procedures using the CD3+  Jurkat T-cell line. All 
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labeling and washes were performed in U-bottom 96-well plates in saline buffer with 3% BSA 

and 2mM EDTA. Jurkat cells were plated at 200,000 cells per well and incubated with a range of 

0,1 nM to 200 nM concentrations of test molecules in 50 pL volume/well, for 30 minutes on ice. 

Cells were washed three times then incubated for another 30 minutes on ice with fluorescently- 

5 labeled minimum cross reactive secondary polyclonal antibody, F(ab')2  goat anti-human lgG, 

(Jackson ImmunoResearch Laboratories) and the viability dye 7-AAD. The cells were then 

washed twice, and the samples acquired in a BD LSRII flow cytometer. The sample files were 

analyzed using FlowJo software; the mean fluorescence intensity (MFI) of the live population of 

Jurkat cells in each well was calculated after gating on live cells (forward vs. side scatter, then 

10 7-AAD-  cells). 

[00218] Homology modeling, Spatial Aggregation Propensity analysis. Homology models 

were constructed within Accelrys Discovery Studio 4.0 for variable domains using the Annotate 

Antibody Sequence, Identify Framework Templates, Model Antibody Framework, and Model 

Antibody Loops protocols. Spatial Aggregation Propensity analysis was also conducted within 

15 Accelrys Discovery Studio 4.0 using the Calculate Aggregation Scores protocol. 

[00219] Chromium release assays with Human T-cells. Target positive tumor cell lines 

(MDA-MB-231, Kasumi-2, C4-2B and Ramos cell lines) were all cultured according to the 

provided protocols. Peripheral blood mononuclear cells (PBMC) were isolated from human 

blood using standard ficoll gradients. The isolated cells were washed in saline buffer. T-cells 

20 were additionally isolated using a Pan T-cell Isolation Kit (catalogue#130-096-535, Miltenyi 

Biotec, Bergisch Gladbach, Germany) using the manufacturer's protocol. Isolated T-cells were 

aliquoted and stored long term in Liquid Nitrogen. The pre-prepared T-cells were thawed one 

day before the assay into warm RPMI media with 10% human serum. During the assay, 

concentrations of bispecific molecules with final concentration ranging from 200 pM to 0.01 pM 

25 were added to the pre-prepared T-cells (approximately 100,000 per well). A total lysis control 

was generated by including 0.04% NP-40 as the treatment. 

[00220] Approximately 2.5x106  target cells were treated with 0.125 mCi of 	Cr5 	and incubated 

for 90 minutes in a 37°C, 5% CO2  humidified incubator. After incubation, cells were washed 4 

times with diluted assay media (RPMI with 1% human serum) and re-suspended in 12.5 mL of 

30 the complete assay media (RPMI with 10% human serum). From this suspension, 50 pL was 

dispensed per well into 96 well U-bottom plates (approximately 10,000 cells per well) to bring 

the total volume to 200mL per well, and the T-cell to target cell ratio to 10:1. A zero lysis control 

was generated by target cells only, omitting the T-cells. 
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[00221] Plates were incubated for 4 hours (and occasionally also for 24 hours) at 37°C, 5% CO2  

in a humidified incubator, after which they were centrifuged at 1000 rpm for 3 minutes, and 25 

pL of supernatant was transferred from each well to the corresponding well of a 96-well Luma 

sample plate. Sample plates were allowed to air dry in a chemical safety hood for 18 hours, and 

5 then radioactivity was read on a TopCount microplate scintillation counter (PerkinElmer) using a 

standard protocol. 

[00222] Percent specific lysis was calculated using the formula; ((signal in drug treated sample 

— background signal from samples with Target Cell only)/(signal in total lysis wells - background 

signal from samples with Target Cell only))x100. 

10 [00223] Flow Cytometry on Cynomolgus T-cells. Cynomolgus macaque peripheral blood 

collected in heparin tubes was shipped overnight from a vendor (Charles River laboratories). 

When received, peripheral blood cells (PBMC) were isolated using density separation tubes 

(CPT tubes, Beckton Dickinson). Blood was diluted 1 to 1.5 in saline buffer prior to transfer into 

CPT tubes. CPT tubes were centrifuged and the separated PBMC population was collected and 

_ washed with saline buffer containing 0.2% BSA and 5nM EDTA. Remaining red blood cells in 

the preparation were lysed using Ammonium-Chloride-Potassium red blood lysis buffer. Cells 

were washed an additional time to remove remaining platelets. 

[00224] PBMC labeling and washing steps were performed in U-bottom 96-well plates in saline 

buffer with 0.2% BSA and 2mM EFTA, PBMC were plated at 200,000 cells per well and 

20 incubated with a range of 0.1 nM to 300 nM concentrations of test molecules in 50 pL 

volume/well, for 30 minutes on ice. Cells were washed three times, then incubated for another 

30 min on ice with fluorescently-labeled antibodies to non-human primate CD2 and CD16 

(Biolegend), anti-idiotypic antibodies to either anti-PSMA or anti-CD37 binding domains, and the 

viability dye 7-AAD. The samples were washed twice, fixed for 20 minutes on ice with 1% 

25 formaldehyde solution in saline, washed again, and acquired in a BD LSRII flow cytometer. The 

sample files were analyzed using FlowJo software; the mean fluorescence intensity (MFI) of test 

molecule binding on T-cells in each well was calculated after gating on live T-cells (forward vs. 

side scatter, 7-AAD-, CD2+  CD16-  cells). 

[00225] Chromium Release assays with Cynomolgus PBMC. C4-2B and Ramos cell lines 

30 were both cultured according to the provided protocols. Peripheral blood mononuclear cells 

(PBMC) were isolated from cynomolgus macaque peripheral blood using BD VACUTAINER®  

CPT rm  Cell Preparation Tube with Sodium Heparin (Cat#362753). The isolated cells were 

washed in saline buffer. Concentrations of bispecific molecules with final concentration ranging 
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from 10000 pM to 0.0128 pM were added to isolated PBMC (approximately 100,000). A total 

5 

10 

15 

20 

25 

lysis control was generated by including 0,04% NP-40 as the treatment, 

[00226] Approximately 5x105  target C4-2B or Ramos cells were treated with 0,25 mCi of 51Cr 

and incubated for 75 minutes at 37°C. After incubation, cells were washed 4 times with the cell 

culture media (RPMI with 10% FBS, 1% NEAA, 1% sodium pyruvate, Na Glutamine and 20 mM 

HEPES) and re-suspended in 25 mL of media. From this suspension, 50 pL was dispensed per 

well into 96 well U-bottom plates (approximately 10,000 cells/well) to bring the T-cell to target 

cell ratio to 10:1, 

[00227] Plates were incubated for 4 hours at 37°C, 5% CO2  in a humidified incubator, after 

which they were centrifuged at 225 x G for 3 minutes, and 25 pL of supernatant was transferred 

from each well to the corresponding well of a 96-well Luma sample plate. Sample plates were 

allowed to air dry in a chemical safety hood for 18 hours, and then radioactivity was read on a 

Topcount scintillation counter using a standard protocol. 

Results  

[00228] Step 1: Generation of Initial Humanized CD3-Binding Constructs 

[00229] The Cris7 variable domains were re-humanized using four human variable heavy 

germline sequences (IGHV1-2*02 (H7), IGHV1-46*02 (H8), IGHV1-3*01(H9) and IGHV1-69*02 

(H10)) and 2 human variable light chain germline sequences (IGKV3-11*01 (L4) and IGKV1- 

33*01 (L5)) based on sequence homology. A total of 12 single chain variable fragment (scFv) 

constructs were generated in the Fc anti-CD3 scFv format using the H75 linker 

(QRHNNSSLNTGTQMAGHSPNS; SEQ ID NO:148) (Table 3). Sequences of the 12 constructs 

and the control molecule Fc DRA222 (TSC311 or TSC312) are provided in Table 14. 

Table 3. Variable Domain Composition of Initial Constructs 

Heavy chain 

H7 

Ll (original light 
chain)  
H7L1 (TSC313) 

Light chain 
L4 

H7L4 (TSC314) 

L5 

H7L5 (TSC315) 
H8 1 H8L1 (TSC316) H8L4 (TSC317) H8L5 (TSC318) 
H9  
H10 

H9L1 (TSC319)  
H1OL1 (TSC322) 

H9L4 (TSC320)  
H1OL4 (TSC323) 

H9L5 (TSC321)  
H1OL5 (TSC324) 

[00230] All 12 constructs were expressed transiently in HEK293 cells, purified and tested for 

binding to Jurkat T-cells and evaluated for thermal stability. Constructs containing the L4 light 

chain or H9 heavy chain had lower levels of protein expression (see final yield column in Table 

4) and/or higher levels of high molecular weight aggregates (see analytical SEC column in 

Table 4) and were eliminated in the subsequent optimization step, While most of the other 
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constructs had some improvement in thermal stability of the scFv over the original humanized 

domains (TSC312) as measured by the midpoint of thermal denaturation (Tm) using Differential 

Scanning Calorimetry (DSC) (Table 5), the level of binding saturation observed on Jurkat T-cells 

was reduced by varying levels (Figure 1). The most stable construct, TSC324, had a nearly 50% 

5 reduction in observed median fluorescence intensity at saturation and an two-fold increase in 

the EC5O of binding (3.6 nM) when compared to the original humanized 

also known as DRA222), 

construct (TSC312, 

Table 4. Expression and Purity of Transiently Expressed Material 

Molecule 	Database Name 1st step titer Final yield (mg) Analytical Analytical 

(lag/ml) SEC - Main SEC - 

Peak (%) Recovery 

Fc DRA222 	 TSC312 43.8 4.12 92.6 100.3 

Fc H7L1 	 TSC313 35.2 2.66 95.3 90.2 

Fc [-7L4 	 TSC314 57.8 5.78 58.8 96.0 

Fc I-17L5 	 Tsc315 52.6 6.99 90.6 93.3 

Fc H8L1 	 TSC316 39.9 3.73 93.4 99.5 

Fc H8L4 	 TSC317 52.9 4.95 66.5 97.6 

Fc H8L5 	 TSC318 48.1 4.83 92.1 96.2 

Fc DRA222 	 TSC312 16.1 1.41 95.4 97.8 

Fc H9L1 	 TSC319 8.0 0.71 80.0 85.8 

Fc H9L4 	 TSC320 43.1 3.60 69,3 102.5 

Fc H9L5 	 TSC321 31.1 2.66 92.6 98.6 

Fc H1OL1 	 TSC322 45.6 3.94 73.2 56.7 

Fc H10L4 	 TSC323 50.6 4.58 67.3 106.7 

Fc H1OL5 	 TSC324 33.1 2.85 90.7 104.0 

10 Table 5. Thermal Stability as Measured by Differential Scanning Calorimetry 

Molecules Tm of improvement in Tm 

anti-CD3 scFv (CC) (over DRA222) 

TSC31.2 (DRA222) 53.02 

TSC313 (H7L1) 54.47 1.45 

TSC315 (H7L5) 54.99 1.97 

TSC316 (I-18L1) 53.70 0.68 
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TSC318 (H81.5) 	 55.16 	 2.14 

TSC312 (H7L1) 	 52.88 	 -0.14 

TSC321 (I-19L5) 	 53.10 	 0.08 

TSC324 (H1OL5) 	 55.83 	 2.81 

[00231] Step 2: Initial optimization to restore binding to CD3 

[00232] The goal of the next step was to improve binding to CD3 while maintaining improved 

thermal stability over DRA222, Three additional light chain sequences were introduced at this 

step. The first light chain was based on the L5 sequence containing two amino acid reverted to 

the parental murine residues at positions 52 and 53 (LL to RW), and this light chain was named 

L6. Two additional germline light chains were also used (IGKV1-39*01 (L7) and IGKV3D-20*1 

(L8) containing the same two amino acids reverted at position 52 and 53. The 3 new light chains 

(L6, L7 and L8) were combined with 3 heavy chains (H7, H8 and H10) in the Fc anti-CD3 scFv 

format to give the following scFv combinations (Table 6): 

Table 6. Variable Domain Composition of Second Round Constructs 

Heavy chain 

Light chain 

L6 L7 L8 

H7 

H8 

H7L6 (TSC334) 

	  + 	  

H8L6 (TSC337) 

H7L7 (TSC335) 

H8L7 (TSC338) 

H7L8 (TSC336) 

H8L8 (TSC339) 

H10 H 10L6 (TSC340) H1OL7 (TSC341) H1OL8 (TSC342) 

[00233] These 9 constructs were expressed transiently in HEK293 cells and examined for 

protein quality, expression, binding and thermal stability. The sequences of these 9 constructs 

are found in Table 14. The H10 series of molecules (TSC340, TSC341, TSC342) had the best 

binding of all the new constructs (Figure 2), and achieved comparable levels of binding 

saturation on Jurkat T-cells as TSC312. However, the EC50 measured for binding was still two-

fold higher than the original molecule, TSC312. The H10 series of molecules also had 

significant improvement in thermal stability as measured by increase in Tm over TSC312 using 

Differential Scanning Fluorimetry (DSF) (Figure 3). Of these three molecules, TSC342 was 

picked as the lead molecule for further optimization due to its improvement in thermal stability, 
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[00234] The parent marine sequence was then examined for potential hotspots to mutate to 

improve binding. Three residues were chosen for reversion and back-mutated independently: 

G27Y(TSC370), M531(TSC371) and 121 M(TSC372). Binding studies of these three constructs 

on Jurkat T-cells revealed that the G27Y mutation on the heavy chain restored binding to CD3 

to comparable levels as the original construct TSC312 (Figure 4). The stability of these three 

constructs was also evaluated by DSC. While the G27Y mutation did not improve Tm, 

surprisingly, both of the remaining mutations, M53I on the heavy chain and I21M on the light 

chain independently improved Tm by 3-4°C (Table 7). 

Table 7. Thermal Stability of Mutants Designed to Improve Binding 

Mutations 	 Constructs 	 Tm (°C) 	 ATm (°C) 

No mutation 	 TSC312 	 52.8 	 - 

TSC342 G27Y 	 TSC370 	 53.6 	 0.8 

TSC342 M531 	 TSC371 	 55.97 	 3.17 

TSC342 121M 	 TSC372 	 56,55 	 3.75 

[00235] Step 3: Final optimization step to improve thermal stability 

[00236] The homology model of TSC370 was examined using Spatial Aggregation Propensity 

to identify hotspots for potential aggregation. One mutation, A9P on the heavy chain, was 

identified to reduce a potential aggregation hotspot in the homology model. This mutation was 

introduced into the TSC370 backbone to produce TSC390. This mutation alone had a mild 

effect on improving Tm (0.25°C), A9P mutation was combined with the M531 and 121M 

mutations described above to generate the following Fc anti-CD3 constructs (Table 8): 

Table 8. Rationale behind Mutation Set of Fourth Round Constructs 
Constructs 	G27Y 	 A9P 	 M531 	 121M 

(improved affinity) 	(improved stability) 	(improved stability) 	(improved stability) 

TSC390 X X 

TSC391  
TSC392 

X  
X 

X  
X 

X  
X 

TSC393 X X X 

TSC394 	X X 	i : 	X X 

20 
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Table 9. Thermal Stability of Fourth Round Constructs Assessed by DSC 
Mutations 	 Name 	 Tm 	 ATrn 

No mutation 	 TSC312 	 52.8 	 - 

TSC370A9P 	 TSC390 	 53.05 	 0.25 

TSC370A9P 	M53I 	 TSC391 	 56.57 	 3.77 

TSC370A9P121M 	 TSC392 	 59.15 	 6.35 

TSC370 	M531 	121M 	 TSC393 	 58.29 	 5.49 

TSC370_A9P_ M531 	121M 	TSC394 	 59.3 	 6.5 

[00237] Combining two or more of these mutations seemed to have beneficial effect on thermal 

stability as shown by a substantial increase in Tm from DSC analysis (Table 9). Surprisingly, the 

A9P mutation was also synergistic with the other mutations, providing anywhere from a 1 to 2.6 

C increase in stability compared to the matched constructs not featuring the A9P mutation. 

More importantly, the stabilizing mutations did not affect the binding to CD3 (Figure 5), 

[00238] Bispecific molecules targeting PSMA and CD3 were also built using these new anti- 

CD3 scFv molecules to study the effect, if any, of the changes to the anti-CD3 scFv on 

redirected T-cell cytotoxicity (RTCC) activity. The original humanized construct (DRA222) is 

highly efficient at redirecting T-cell cytotoxicity (see, e.g., US 2014/0161800). 	The new 

constructs were tested for their ability to show similar activity. 	Four different anti-PSMA x anti- 

CD3 constructs were made using TSC391, TSC392, TSC393 and TSC394 and these were 

named as TSC408, TSC409, TSC410 and TSC411 respectively. All the four constructs had 

similar RTCC activity as a molecule built with the parental DRA222 scFv (TSC249) (Figure 6), 

verifying that cytotoxic activity as well as binding was comparable with human T-cells. 

[00239] Step 4: Optimization step to restore Cynomolgus cross-reactivity and activity 

[00240] The original humanized construct (DRA222) was previously shown to also bind 

cynomolgus monkey T-cells and redirect their cytotoxic activity towards target cells when used 

in a bispecific format. TSC408, TSC409, TSC410 and TSC411 were all evaluated for binding 

and cytotoxic activity with cynomolgus T-cells. Unexpectedly, TSC408, TSC409, TSC410 and 

TSC411 all had reduced binding to cynomolgus monkey T-cells (Figures 7A and 7B) and 

significant reduction in RTCC activity using cynomolgus T-cells as effector cells when compared 

to an anti-PSMA x anti-CD3 bispecific molecule containing DRA222 (Figures 8A and 8B). This 



was not anticipated as the binding and activity with human T-cells was directly comparable to 

constructs containing DRA222. 

[00241] Two approaches were used to attempt to restore binding to cynomolgus CD3. One 

approach was to combine the light chain from TSC394 with the heavy chain from DRA222 or to 

	

5 	combine the heavy chain from TSC394 with the light chain from DRA222 to see if framework 

residues specific to one framework were contributing to binding. The second approach was to 

back mutate residues at positions 86 and 87 on the light chain of TSC394, Residues at these 

two positions interact with light chain CDRs that could influence binding to cynomolgus CD3. 

These variants were incorporated into anti-CD37 x anti-CD3 bispecific molecules (Table 10). 

	

10 	Some of the variants, especially TSC455, TSC456 and TSC452 displayed improved binding to 

cynomolgus T-cells when compared to anti-CD37 x TSC394 (TSC445), as reflected by higher 

levels of binding at saturating concentrations (Figure 9), A cynomolgus RTCC assay was also 

performed that showed TSC456 and TSC452 had comparable activity to CAS105 (Figure 10), In 

addition, these molecules had superior thermal stability compared to CAS105 (Table 11) as 

	

15 	shown by a higher Tml when analyzed by DSC. Alignments of the DRA222 scFv, TSC455 

scFv, and TSC456 scFv are shown in Figure 13. 

Table 10. Fifth Round of Optimized Constructs 

Anti-CD3 Constructs Description of anti-CD37 X anti-CD3 bispecific molecules 

CAS105 

TSC445 

TSC452 

TSC453 

TSC454 

TSC455 

TSC456 

anti-CD37 x DRA222 

anti-CD37 x TSC394 

anti-CD37 x (TSC394VLs DRA222 VH) 

anti-CD37 x (TSC394VH + DRA222 VL) 

anti-CD37 x TSC394 E86D 

anti-CD37 x TSC394 F87Y 

anti-CD37 x TSC394 E86D F87Y 

Table 11. Stability of Bispecific Constructs 

Anti-CD3 Constructs Description of anti-CD37 X anti- 
CD3 bispecific molecules 

Tm 1 

CAS105 

TSC445 

Ariti-CD37 x DRA222 

anti-CD37 x TSC394 

53.04 

55.45 
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TSC452 	 anti-CD37 x (TSC394i/L+ DRA222 	 55.37 
VH) 

TSC453 	 Anti-CD37 x (ISC394VH + DRA222 	 56.54 
V L) 

TSC454 	 Anti-CD37 x TSC394 E86D 	 57.94 

TSC455 	 Anti-CD37 x TSC394 F87Y 	 56.73 

TSC456 	 Anti-CD37x TSC394 E86D F87Y 	 55.45 

Example 2. Impacts of Improved Thermal Stability on Storage Stability 

[00242] In principle, proteins with improved thermodynamic stability should also be more 

resistant to aggregation upon storage, and should have enhanced storage stability compared to 

5 less stable proteins. To determine whether or not the increases seen in Tm correlated with 

improved storage stability, the proteins listed in Table 10 were evaluated for storage stability in 

PBS at 25°C over two weeks. 

[00243] Each protein was buffer exchanged into PBS using preparative size exclusion 

chromatography and the protein concentration was adjusted to 1 mglmL For every protein to 

be assessed, four vials each containing approximately 120 pL were prepared. One vial was 

used at each stability time point, 	Purity was determined by analyzing 25 pL (or 25 lag) on an 

analytical size exclusion HPLC column equilibrated in PBS and measuring the absorbance at 

280 nm. Triplicate injections were performed for each construct at each time point. Following 

completion of the SEC method, the chmmatograph was integrated using the Agilent 

15 ChemStation software. The percent purity of each protein was calculated by dividing the peak 

area of the intact molecule by the total peak area, then multiplying by 100. 

(peak area of intact molecule) I (total peak area) x 100 = %Purity 

[00244] The reported purity was an average of the values obtained from three injections from 

the same vial. Purity was typically determined at T=0, 3, 7 and 14 days. Purity values were 

20 plotted on a graph as a function of time and a linear regression analysis was performed. The 

slope of the regression line represented the rate at purity was decreasing for each protein. The 

rate of purity decline was used to estimate the number of days of storage that would cause a 

2% decrease in purity. The stability of different variants was compared by ranking them by the 

highest to lowest number of days estimated to cause a 2% decline. To mitigate inter-assay 

25 variability, storage stability values were not compared across different experiments, constructs 

within the same experimental group were only ranked against each other. 
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[00245] All new molecules displayed superior solution stability in PBS at 25°C compared to 

CAS105 (Figure 11). The time to the formation of aggregate was also calculated for each 

construct (Table 12). 

Table 12. Relative Storage Stability at 25°C 

Anti-CD3 	Description of anti-CD37 X anti- 	# of days to 

Construct 	CD3 bispecific molecules 	 drop 2% 

CAS105 	Anti-CD37 x DRA222 	 4 

TSC445 	Anti-CD37 x TSC394 	 8 

TSC450 	Anti-CD37 x TSC313 	 12 

TSC451 	Anti-CD37 x TSC316 	 12 

TSC452 	Anti-CD37 x (TSC394VL-E.H4) 	 7 

TSC453 	Anti-CD37 x (TSC3941/H-FL1) 	 8 

TSC454 	Anti-CD37 x TSC394 E462D 	 7 

TSC455 	Anti-CD37 x TSC394 F463Y 	 10 

TSC456 	Anti-CD37 x TSC394 DY 	 10 

[00246] This data showed that almost all constructs had a two-fold or greater increase in 

storage stability at 25°C when compared to the construct containing the original anti-CD3 scFv 

(DRA222). 

Example 3. Impacts of Improved Thermal Stability on Serum Stability 

[00247] Similar to storage stability, molecules with higher thermodynamic stability are also 

frequently more resistant to proteolysis, which can improve stability in human serum. This can in 

turn improve overall serum pharmacokinetics and the overall exposure of a therapeutic. 

[00248] To test if the improvements in thermodynamic stability impacted the overall serum 

stability, one of the stabilized anti-CD3 scFv molecules (TSC394 F463Y) was evaluated for 

serum stability in the context of an anti-ROR1 x anti-CD3 bispecific molecule (ROR193). A 

similar bispecific molecule was also evaluated simultaneously which contained the original an - 

CD3 scFv, DRA222 (ROR133), The parent rabbit anti-ROR1 antibody R11 used to generate 

the ROR1-binding domains is described in, for example, U.S. Patent Application Publication No, 

2013/0251642 and Yang et al., PLoS ONE 6(6): e21018 (2011). 

[00249] Human serum donated by a random healthy donor was collected in a Red/Grey 

Vacutanor (BD# 367988), and was prepared according to vendor suggested protocol. Test 

articles were spiked into 50 pL serum at a concentration of 1 IN in sterile PCR tubes, and were 

incubated in a humidified 37°C tissue culture incubator for up to 21 days. Specific time points 

were 21, 14, 7, 3 and 0 days. Samples were incubated in a reverse chronological order starting 

as "assay day 21", and all samples were assessed simultaneously using a chromium release 
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RTCC assay at the end of incubation on "experiment day 0" following the protocol listed above 

in Example 1. EC50 values were fit from titration curves conducted with samples at each time 

points and were normalized against the EC50 value measured for each construct at day 0. 

[00250] Plotting the EC50 values over time showed a dramatic difference for the observed 

5 serum stability of ROR133 vs ROR193 (Figure 12), with a 2.5 fold loss in observed EC50 over 

21 days for ROR133 but minimal change in EC50 for ROR193. This demonstrates that a 

moderate change in thermodynamic stability can have a noticeable impact on serum stability. 

Example 4. Impacts of Improved Thermodynamic Stability on Protein Expression and 

Quality 

10 [00251] Previously, it has also been shown that improvements in thermodynamic stability can 

result in improvements in protein expression and overall protein quality, as measured by the 

production of high molecular weight aggregates during protein production. 

[00252] To test whether or not the improved thermodynamic stability of the new anti-CD3 scFv 

regions translated into improved protein expression or protein quality, one of the anti-CD3 

15 domains (TSC394DY) was compared to DRA222 in the context of five different pairs of anti- 

ROR1 x anti-CD3 bispecific molecules, each featuring the same anti-ROR1 scFv (Table 13). 

Table 13. Relative Expression and Protein Quality 

% 
CD3 binding 	Expression 	% 	 SEC (post- 	% HMW 	reduction 

BD pair 	Construct ID domain 	(ug/mL) 	improvement 	ProA) 	aggregate 	aggregate 
A 	ROR134 DRA222 	26 	 78 	22 

ROR189 TSC394DY 	37 	42%© 	89 	11 	50% 

B 	ROR154 DRA222 	16 	 91 	9 
ROR185 TSC394DY 	26 	63% 	94 	6 	33% 

C 	ROR179 DRA222 	14 	 83 	:17 
ROR186 TSC394DY 	27 	93% 	88 	12 	29% 

D 	ROR181 DRA222 	25 	 81 	19 
R0R191  TSC394DY 	33 	32%© 	90 	:10 	47% 

E 	ROR182 DRA222 	16 	 90 	10 
ROR192  TSC394DY 	21 	31% 	92 	8 	20% 

[00253] With each molecule pair, a higher titer of overall protein expression was seen — from 

20 31% to 93% higher — with the construct featuring the stabilized anti-CD3 scFv (TSC394DY). 

Also, within each molecule pair, the construct featuring the stabilized anti-CD3 scFv had a lower 

level of high molecular weight aggregates after protein A purification (anywhere from a 20% to 

50% reduction in aggregate levels). This confirms that inclusion of a stabilized anti-CD3 scFv 

79 



can result in improved protein expression and improved protein quality when compared to the 

original anti-CD3 scFv. 

Example 5. Effects of Stabilized Anti-CD3 Binding Domains on Stability and 

Pharmacokinetics of Anti-PSMA X Anti-CD3 Binding Molecules 

5 [00254] To test the effects of a stabilized anti-CD3 scFv on stability and pharmacokinetics of a 

bispecific binding molecule, the PSMA-binding domain of TSC266 (an anti-PSMA X anti-CD3 

bispecific molecule comprising the DRA222 CD3 binding domain) was transferred into a 

bispecific molecule utilizing the TSC456 anti-CD3 scFv. This new bispecific molecule is referred 

to as TSC471. BALB/c mice were dosed intravenously with TSC266 and TSC471 at 

10 approximately 10 mg/kg. TSC266 was diluted into PBS, while TSC471 was diluted into 

formulation buffer, which was used for all dilutions (5mM succinate, 6.5% sucrose, 0.02% 

Tween80, pH 4.8). Serum was collected from 3 animals at 10 time points (n = 30 total). The 

time points were 15 min and 2, 6, 24, 48, 72, 96, 168, 336, and 504 hr post-administration of the 

bispecific molecules. Terminal bleeds were used to collect larger volumes. Serum 

15 concentrations were determined using ELISA methods capturing the anti-PSMA binding domain 

and detecting the anti-CD3 binding domain. Serum concentrations over time were used to 

determine pharmacokinetic (PK) parameter estimates by non-compartmental analysis (NCA) 

and compartmental analysis. Serum samples from late time points were also tested for anti- 

drug antibodies using a standard bridging ELISA with the respective bispecific molecules +/- 

20 biotin. 

[00255] More specifically, the following ELISA methods were used. Concentrations of anti- 

PSMA X anti-CD3 bispecifics were determined using 96-well plates coated with a mouse 

monoclonal antibody (mAb 1 H5) to capture the anti-PSMA portion of each construct. The other 

ends of constructs were detected using a biotin conjugated mouse monoclonal antibody 

25 targeting the anti-CD3-binding domain (mAb 5H5), so only intact protein would be measured 

with this ELISA method. To quantify bound immune complexes from serum samples and assay 

controls, polymerized horseradish peroxidase (poly HRP) and a fluorogenic peroxidase 

substrate were used, with results measured on a fluorescent plate reader. Standard curves 

used to calculate serum concentrations consisted of various known concentrations of the 

30 appropriate PSMA bispecific construct spiked into ELISA diluent. SOFTMAX®  Pro software was 

used to calculate serum concentrations using a 4-parameter logistic equation, as well as 

precision and accuracy for standards and test samples. 

[00256] Results of these studies are shown in Figures 14 and 15. By non compartmental 

analysis (NCA) using Phoenix-64 WinNonLin Software, TSC471 had about a 2-fold 
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improvement in half-life, with a 3-4 fold reduction in clearance 

of TSC471 maintained functional characteristics of TSC266 (no 

equivalent FcRn binding) with improved stability. The Fc of TSC471 

improved version of the CH2 domain. The mutations are the same 

molecule as in the TSC266 Fc, but the TSC471 Fc has a reduced 

CDC region, maintaining only the K322A mutation, rather than 

CH2. The anti-CD3 scFv of TSC471 maintained binding and activity 

T-cells. The linker used in TSC471 had enhanced resistance 

PTMs and does not contain an N-linked glycosylation site. 

Example 6. Effects of Stabilized Anti-CD3 Binding Domains 

ROR1 X Anti-CD3 Binding Molecules 

[00257] The pharmacokinetics of anti-ROR1 x anti-CD3 bispecific 

the less stable DRA222 CD3 binding domain or the more stable 

were compared. The following constructs were evaluated. The 

provided in Table 14. 

parameter, over TSC266. The Fc 

ADCC or CDC activity, 

comprises a stability 

in the '234-236' region of the 

number of mutations in the 

all three found in the null Fc 

on human and cynomolgus 

to CHO proteases and other 

on Pharmacokinetics of Anti- 

molecules containing either 

TSC456 CD3 binding domain 

sequences of the constructs are 

X anti-CD3 bispecifics at 

Serum was collected from 3 

as well as at one time 

72, 96, 168, 336, and 504 hr 

were used to collect larger 

methods to detect the intact 

PK parameter estimates by 

Construct Anti-RORI 	Anti-CD3 

ROR206  
(CHO line: ROR206a) 

Binding domain A 	DRA222 

ROR207 
Binding domain A TSC456 

(CHO line: ROR207a) 

ROR208  
(CHO line: ROR208a) 

Binding domain B 	DRA222 

ROR209  
(CHO line: ROR209a) 

Binding domain B TSC456 

[00258] NSG mice were dosed intravenously with the anti-ROR1 

approximately 10 mg/kg, All bispecifics were diluted into PBS. 

animals at 10 time points (n = 30 for each construct) post-administration 

point pre-dose. The time points were 15 min and 2, 6, 24, 48, 

post-administration of the bispecific molecules. Terminal bleeds 

volumes. Serum concentrations were determined using ELISA 

molecule. Serum concentrations over time were used to determine 

non-compartmental analysis (NCA) and compartmental analysis. 
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[00259] More specifically, the following ELISA methods were used. Concentrations of anti- 

ROR1 X anti-CD3 bispecifics were determined using 96-well plates coated with ROR1 ECD- 

AFH (ROR177) to capture the anti-ROR1 portion of each construct. The other end of ROR 

constructs was detected using a biotin conjugated mouse monoclonal antibody targeting the 

5 anti-CD3-binding-domain (mAb 5H5), so only intact protein would be measured with this ELISA 

method. To quantify bound immune complexes from serum samples and assay controls, 

polymerized horseradish peroxidase (poly HRP) and a fluorogenic peroxidase substrate were 

used, with results measured on a fluorescent plate reader. Standard curves used to calculate 

serum concentrations consisted of various known concentrations of the appropriate ROR 

10 construct spiked into ELISA diluent. SOFTMAX°  Pro software was used to calculate serum 

concentrations using a 4-parameter logistic equation, as well as precision and accuracy for 

standards and test samples. 

[00260] Results of these studies are shown in Figures 16, 17A and 17B. By NCA and 

compartmental analysis, ROR209a had the longest half-life. ROR2O7a had the lowest 

15 clearance and volume estimates by both analysis methods. Both anti-ROR1 bispecifics with the 

DRA222 CD3 binding domain had shorter half-life and faster clearance parameters. Notably, 

constructs with the improved anti-CD3 binding domain (TSC456) had better pharmacokinetics 

than those with the less stable anti-CD3 binding domain (DRA222). 

Example 7. Effects of Stabilized Anti-CD3 Binding Domains on In Vivo Efficacy of Anti- 

20 RORI X Anti-CD3 Binding Molecules 

[00261] MDA-MB-231 cells were co-mixed with donor T-cells and matrigel and implanted into 

the flank of NOD/SCID mice on day 0 of the study. Each group contained N=5 animals, with T- 

cells from one donor. Figure 18 shows an example graph which shows minimal impact of T- 

cells on tumor growth by the donor T-cells. Animals were treated with PBS or with 30 pg or 3 

25 pg of ROR208 (DRA222 anti-CD3 binding domain) or ROR209 (TSC456 anti-CD3 binding 

domain). The dose was administered on day 0, 4, and 8. Tumor growth was measured with 

calipers over time of study, 

[00262] Significant inhibition of tumor growth was seen after treatment with both ROR 

bispecifics. No significant difference of tumor growth was seen with T-cells from the donor 

30 (Figure 18) compared to tumor only. There were no significant differences between animals 

treated with ROR208 compared to ROR209 at any dose level, indicating the stability improved 

anti-CD3 binding domain had the same potency as the non-stable anti-CD3 binding domain. 

Example 8. Effects of Stabilized Anti-CD3 Binding Domains on In Vivo Efficacy of Anti- 

ROR1 X Anti-CD3 Binding Molecules 
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[00263] Kasumi-2 cells were co-mixed with donor T-cells and matrigel and implanted into the 

flank of NODISCID mice on day 0 of the study. Each group contained N=10 animals, with T- 

cells from one donor. Animals were treated with PBS or with 30 pg, 3 pg or 0,3 pg of R0R243 

(TSC458 anti-CD3 binding domain) as shown in Figure 19. The dose was administered on day 

0, 4, and 8. The route for administration was intravenous (IV), with exception of one group, 

where the dose was administered subcutaneously (SC). Figure 19 shows results of the assay. 

Tumor growth was measured with calipers over time of study. 

[00264] No inhibition of tumor growth was seen in the presence of T-cells in the absence of 

ROR243 or with R0R243 treatment in the absence of T-cells, Significant inhibition of tumor 

growth was seen at 0.3 pg per dose, with dose dependent titration. 	No difference in route of 

administration was seen. 

Table 14. Binding Domain and Polypeptide Sequences and Components 

DNA sequence of Fe DRA222 (TSC311 or TSC312): 
atggaagcac cagcgcagot tctcttcctc ctgctactct ggctcccaga taccaccggt 	60 
gagcccaaat ottotgacaa aactcacaca tgoccaccgt goccagcacc tgaagccgcg 	120 
ggtgoaccgt cagtottoct ottoococca aaaoccaagg acaocctoat gatotccogg 	180 
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 	240 
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 	300 
tacaacagoa cgtaccgtgt ggtcagcgto ctcaccgtoc tgoaccagga ctggctgaat 	360 
ggcaaggcat acgcgtgogc ggtctccaac aaagocctoc cagccoccat cgagaaaacc 	420 
atctocaaag ccaaagggca gocccgagaa ccacaggtgt acaccotgcc occatccogg 	480 
gatgagotga ccaagaacca ggtoagcctg acctgcctgg tcaaaggott ctatccaagc 	540 
gacatcgccg tggagtggga gagcaatggg cagcoggaga acaactacaa gaccacgcct 	600 
occgtgotgg actccgacgg ctcottetto ctctacagca agctcaccgt ggacaagagc 	660 
aggtggcagc aggggaacgt, cttotcatqc tocgtgatgc atgaggctct goacaaccac 	720 
tacacgcaga agagoctoto cotgtotcog ggtcagaggc acaacaattc ttocctgaat 	780 
acaggaactc agatggcagg tcattctocg aattctcagg tccagotggt ggagtotggg 	840 
ggcggagtgg tgcagoctgg goggtcactg aggotgtoct goaaggctto tggctacacc 	900 
tttactagat ctacgatgca ctgggtaagg caggccoctg gacaaggtct ggaatggatt 	960 
ggatacatta atectagcag tgcttatact aattacaatc agaaattcaa ggacaggtto 	1020 
acaatcagcg cagacaaatc caagagcaca goottoctgc agatggacag cotgaggcco 	1080 
gaggacacog gcgtotattt ctgtgcacgg coccaagtcc actatgatta caacgggttt 	1140 
cottactggg gccaagggac toccgtcact gtotctagcg gtggcggagg gtctgggggt 	1200 
ggoggatcog gaggtggtgg ctctgcacaa gacatccaga tgacccagtc tocaagcagc 	1260 
ctgtotgoaa gcgtggggga cagggtcacc atgacctgca gtgocagotc aagtgtaagt 	1320 
tacatgaact ggtaccagca gaagcogggc aaggcoccca aaagatggat ttatgactca 	1380 
tccaaactgg ottctggagt coctgotcgc ttcagtggca gtgggtctgg gaccgactat 	1440 
accctcacaa tcagcagcot, goagoccgaa gatttogcca cttattactg ccagcagtqg 	1500 
agtcgtaacc cacccacgtt cggagggggg accaagctac aaattacatc ctccagctaa 	1550 

(SEQ ID NO:1) 
Signal sequence is residue 1 to 60. Fc region is residue 61 - 753. Linker is 754 to 61.6. Anti-= 
scFv is 817 to 1560. 

Mature protein sequence of Fe DRA222 (TSC311 or TSC3I2) 
EPKSSDKTHT CPPCPAPEAA GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 	60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKAYACAVSN KALPAPIEKT 	120 
ISKAEGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP 	180 
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTOKSLSLSP GQRHNNSSLN 	240 
TGTQMAGHSP NSQVOLVESG GGVVQPGRSL RLSCKASGYT FTRSTMHI4VR QAPGQGLEWI 	300 
GYINPSSAYT NYNQKFKDRF TISADKSKST AFLQMDSLRP EDTGVYFCAR PQVHYDYNGF 	350 
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PYWGQGTPVT VSSGGGGSGG GGSGGGGSAQ DIQMTQSPSS LSASVGDRVT MTCSAS SSVS 420 
YMNWYQQKPG KAPKRWIYDS SKLASGVPAR FSGSGSGTDY TLTISSLQPE DFATYYGQOW 480 
SRNPPTFGGG TKLQITSSS 499 

(SIA) 11) 1N10:2) 

DNA sequence of Fe H7L1 (ISC313) ° . 
taccaccggt 60 atggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga 

gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagoccog 120 
ggtgcaccgt cagtottcct cttoccocca aaacccaagg acaccctcat gatctccogg 180 
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactcgtacg tggacggcct gcaggtgcat aatgccaaga caaaaccgcg ggaggagcac 300 
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcgtgcgc ggtctccaac aaagocctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctrcc cccatcccgg 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
cccgtgctcg actccgaccg ctocttottc ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 720 
tacacgcaga agagcctotc cctgtotccg ggtcagaggc acaacaattc ttccctgaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tgcagctcgt gcagtctogg 840 
gctgaggtga agaagcctgg ggcctcagtg aaggtotcct gcaaggctt.c tggatacacc 900 
ttcaccagat ctacgatgca ctgggtgcga caggcccctg gacaagggct tgagtggatg 960 
ggatacatta atcctagcag tocttatact aattacaatc agaaattcaa ggacagggtc 1020 
accatgacca gggacacgtc catcagcaca gcctacatgg agctgagcag gctgagatct 1080 
gacgacacqg ccgtgtatta ctgtgcgaga ccccaagtcc actatqatta caacgggttt 1140 
ccttactggg gccaaggaac cctrgtcacc gtotcctcag gtgcaggcgg 
ggtggatccg griggtggcgg atcgggtggc ggcggatctg acatccagat 

ttcaggccga 
gacccagtct 

1200 
126(  

ccaagcagcc tgtctgcaag cgtqggggac aggqtcacca tgacctgcag tgccagctca 13211 
agtgtaagtt acatgaactg gtaccagcag aagccoggca aggccoccaa aagatggatt 1380 
tatgactcat ccaaactggc ttctggagtc cctgctcgct tcagtggcag tgggtctggg 1440 
accgactata coctcacaat cagcagcctg cagcccgaacc atttcqccac ttattactgc 1500 
cagcagtgga gtcgtaaccc acccacgttc ggarggggga ccaagctaca aattacatcc 1560 
tccagctaa 1569 

'STA) 11) NO:3) 
Signal sequence is reside i to 60. Fc region is residue 61 - 753. 
scFv is 817 to 1559. 

Linker is 754 to 816. Anti CD3 

Mature protein sequence of Fe H7L1 (TSC313) 

F 	:SSDKTET CPPCPAPEAA GAPSVFLFPP KPKDTLMISR TPEvTCVVVD HEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRYVV LTVLHODWIN GKAYACAVSN FALPAPIEKT 120 
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPEMNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS RWOOGNVFSC SVMHEALENH YTQKSLSLSP GUENNSSLN 240 
TGTQMAGHSP NSOVQLVQSG AEVKKPGASV KVSrickSGYT FTRSTMEWVR QAPGQGLEWM 300 
GYINPSSAYT NYNQKFKDRV TMTRDTSIST AYMELSRLRS DDTAVYYCAR PQVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSSLSASVGD RVTMTCSASS 420 
SVSYMNWYOQ KPGKAPKRWI YDSSKLASGV PARFSGSGSG TDYTLTISSL QPEDFATYYC 480 
QQWERNPPTF GGGTKLQITS SS 502 

(SIA) 11) 1N10:4) 

DNA sequence of Fe 11711,4 (TSC3I4): 
atggaagcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtoicaccct cagtottect cttoccocca aaacccaagg acaccctcat gatctoccgc 180 
acccctgaqg tcacatgcgt 	qtggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccacga ctggctgaat 360 
ggcaaggcat acgcgtgcgc ggtctccaac aaagocctcc cagococcat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctgcc cccatcccgg 480 
gatgagctca ccaagaacca gctcagcctg acctgcctgg tcaaacgctt ctatccaagc 540 
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
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cccgtgctog actccgacog ctocttottc ctctacacca agctcaccgt ggacaagagc 660 
aggtggcagc aggqqaacgt cttctcatgc tccgtgatqc atgaggctct gcacaaccac 720 
tacacgcaqa agagcctotc cctgtotccq gqtcaqaggc acaacaattc ttccctqaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tgcagctggt gcagtctggg 840 
gctgaggtga agaagcctgg ggcctcagtg aaggtctcct gcaaggctt.c tggatacacc 900 
ttcaccagat ctacgatgca ctgqgtgcga cagqcccctg qacaaggqct tgagtggatg 960 
ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagggtc 1020 
accatgacca gggacacgtc catcagoaca gcctacatgg agctgagcag gctgagatct 1080 
gacgacacqg ccgtgtatta ctgtgcgaga ccccaagtcc actatqatta caacggqttt 1140 
ccttactggg gccaaggaac cctggtcacc gtotcctcag gtggaggcgg ttcaggcgga 1200 
ggtggatccg goggtggcgg atcoggtggc ggcogatctg aaattgtott gacacagtot 1260 
ccaqccaccc tgtotttqtc tccagggqaa agaqccaccc tctcctgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtaccaacag aaacctggcc aggctcccag gctcctcatc 1380 
tatgactcat ccaaactgoc ttctggcatc ccagccaggt tcagtogcag tgggtotggo 1440 
acagacttca ctctcaccat cagcaqccta gagcctgaaq attttqcagt ttattactgt 1500 
cagcagtgga gtcgtaaccc acccactttc ggcggaggga ccaaggtgga gatcaaacgg 1560 
toctccagct as 1572 

'STA) 11) NO:5)  
Signal sequence is residue 1 to 60 

Mature protein sequence of Fc H7L4 	TSC314): 

EPKSSDKTHT CPPCPAPEAA GAPSVFLFTP KPKDTLM1SR TPEVTCVVVD VSHEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKAYACAVSN KAIPAPIEKT 120 
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKITVDIKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GQRHNNSSLN 240 
TGTQMAGHSP NSQVQLVQSG AEVKKPGASV KVSCKASGYT FTRSTMEWVR QAPGQG=M 300 
GYMPSSAYT NYNQKFKDRV TMTRDTSIST AYMELSRLRS DDTAVYYCAR PQVEYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSEIVLTQS PATLSLSPGE RATLSCSASS 420 
SVSYMNWYQQ KPGQAPRLLI YDSSKLASGI PARFSGSGSG TDFTLTISSL EPEDFAVYYC 480 
OQWSRNPPTF GGGTKVE1KR SSS E.28 .J.JJ 

(S FA) 11) N1):6) 

DNA sequence of Fe MIL5 (TSC3. n): 
atggaarcac cagcgcagct tctottcctc ct 	tactct ggctcccaga taccaccrgt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtgcaccgt cagtottcct cttcccccca aaacccaagg acaccctcat qatctccogg 180 

accoctgacg tcacatgcot gotggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 
tacaacagca cqtaccgtqt gqtcaqcgtc ctcaccgtcc tgcaccagga ctqgctqaat 360 
ggcaaggcat acgcgtgcgc ggtctccaac aaagccctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatcccgg 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
cccgtgctog actccgacog ctocttottc ctctacacca agctcaccgt ggacaagagc 660 
aqgtqgcaqc aqgggaacqt cttctcatgc tccgtqatgc atgagqctct gcacaaccac 720 
tacacgcaga agagcctotc cctgtotccg ggtcagaggc acaacaattc ttccctgaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tgcagctogt gcagtctogg 840 
gctgagqtga agaagcctgg ggcctcaqtg aagqtctcct qcaaggcttc tggatacacc 900 
ttcaccagat ctacgatgca ctgggtgcga caggcccctg gacaagggct tgagtggatg 960 
ggatacatta atcctagcag tocttatact aattacaatc agaaattcaa ggacagggtc 1020 
accatgacca gqgacacgtc catcaqcaca gcctacatgq agctgagcaq gctgagatct 1080 
gacgacacgg ccgtgtatta ctgtgcgaga ccccaagtcc actatgatta caacgggttt 1140 
ccttactggg gccaaggaac cctogtcacc gtctcctcac; gtgoaggcgc ttcaggcoga 1200 
ggtggatccg gcgqtggcgg atcgggtggc ggcqgatctg acatccaqat qacccagtot 1260 
ccatcctccc tgtctgcatc tgtaggagac agagtcacca tcacttgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtatcagcag aaaccaggga aagcccctaa gctcctgatc 1380 
tatgactcat ccaaactgqc ttctgqggtc ccatcaaggt tcagtqgcaq tgqatctggq.  1440 
acagatttca ctctcaccat cagcagtctg caacctgaag attttgcaac ttactactgt 1500 
caacagtgga gtcgtaaccc acccactttc ggcrgaggga ccaaggtrga gatcaaacgg 1560 
toctocagot as 1572 

(SEC? ID IN10:7) 
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Signal sequence is residue 1 to 60 

Mature protein sequence of Pc H7LS 	07SC315) 

EPKSSDKTHT CPPCPAPEPIA GAPSVFLETP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVIEQDWIN GKAYACAVSN KALPAPIEKT 120 
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYETTP 180 
PVIDSDGSFF LYSKLTVDKS RWQOGNVFSC SVMHEALHNH YTQKSLSLSP GQRHNNSSLN 240 
TGTQMAGHSP MSQVQLVQSG AEVIKKPGASV KVSCKASGYT FTRSTMHWVR QAPGQGLEWM 300 
GYINPSSAYT NYNQKFKDRV TMTRDTSIST AYMELSRLRS DDTAVYYCAR PQVHYDYNGF 360 
PYWGOGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIOMTOS PSSLSASVGD RVTITCSASS 420 
SVSYMNWYQQ. KPGKAPKLLI YDSSKLASGV PSPFSGSGSG TDFTLTISSL QPEDFATTYC 480 
QQWSRNPPTF GGGTKVEIKEZ SSS 503 

(SEQ ID NO:8) 

DNA sequence of Fe 1181,1 (TSC3I6): 
atggaagcac cagcgcagct tctottocto ctgctactct qgctoccaga taccaccggt 60 
gagcccaaat ottotgacaa aactcacaca tgoccaccgt goccagoacc tgaagccgog 120 
gqtagoaccgt cagtottoct ottoccocca aaacccaagg acaccctcat gatotccogg 180 
accacctgagg tcacatgcgt ggtggtggac gtgagccacq aagaccotga ggtcaaqttc 240 
aactgqtacq tggacqgcgt ggaggtgcat aatgccaaga caaagccgog ggaggagcag 300 
tacaacagca cgtaccgtgt ggtcagcgto ctcaccgtoc tgcaccagga ctggctgaat 360 
ggcaaggcat acqcgtqcgc ggtotocaac aaagocctoc cagococcat cgagaaaacc 420 
atctccaaag ccaaagggca goccogagaa ccacaggtgt acaccctgcc cccatcccgg 480 
gatgagctga ccaagaacca ggtcagcctg acctgoctgq tcaaaggott ctatccaagc 540 
qacatcgccg tggaqtggga gagcaatgqg cagccggaqa acaactacaa gaccacgcct 600 
occgtqctgq actocgacgq otcottotto ctotacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggggaacgt ottotcatgc tocgtgatgc atgaggctct gcacaaccac 720 
tacacgcaga agagoctotc cotgtotcog ggtcagaggc acaacaattc ttocctgaat 780 
acaggaactc agatggcagg tcattotcog aattctcagg tgcagotggt gcagtotgqg 840 
gctgaggtga agaagcctgg ggcctcagtg aaggtttcct gcaaggcatc tggatacacc 900 
ttcaccagat ctacqatqca ctgggtgcqa caggccoctg gacaagggct tqagtqgatg 960 
gqatacatta atcotagcag tgcttatact aattacaatc agaaattcaa ggacagagtc 1020 
accatgacca gggacacgtc cacgagcaca gtotacatgq agotgagcag cotgagatct 1080 
gaggacacgg ccqtgtatta ctgtgotaga coccaagtoc actatgatta caacgggtt.t 1140 
ccttactggg gccaaggaac cctggtcacc gtctcctcag qtggaggcgg ttcaggogga 1200 
ggtggatccg goggtggogg atogggtggc ggoggatotg acatccagat gacccagtot 1260 
ccaagcagcc tgtotgoaag cgtgggggac agggtcacca tqacctgcag tacoacotca 1320 
aqtgtaagtt acatgaactg gtaccagcaq aagccgggca aggccoccaa aaqatgqatt 1380 
tatgactcat ccaaactggc ttotggagto cctgctcgct tcagtggcag tgggtotggg 1440 
acogactata ccctcacaat cagicagoctg cagoccgaag atttcgccac ttattactgc 1500 
cagcagtgga gtcqtaaccc accoacgtto ggaggggqga ccaagctaca aattacatcc 1560 
tccagctaa 1569 

(SEQ ID INO:9' 
Si ,1 	sequence is residue I to 60 

Mature protein sequence of.  Fc H8L1 	(TSC316) 

EPKSSDKTHT CPPCPAPEAA GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60 
NWYVDGVEVH NAKTKPREEO YNSTYRVVSV LTVLEQDWLN GKAYACAVSN KALPAPIEKT 120 
ISKAKGOPRE PQVYTLPPSR DELTKNOVSL TCIVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS PWQQGNVFSC SVMHEALHNH YTQKSLSLSP GQRHNNSSLM 240 
TGTOMAGHSP NSQVOLVOSG AEVKKPG.ASV KVSCKASGYT FTRSTMHWVR QAPGQGLEWM 300 
GYINPSSAYT NYNQKFKDRV TMTRDTSTST VYMELSSLRS EDTAVYYCAR POVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSSLSASVGD RVTMTCSASS 420 
SVSYMNWYQ0 KPGKAPKRWI YDSSKLASGV PARFSGSGSG TDYTLTISSL OPEDFATYYC 480 
QQWSRNPPTF GGGTKLQITS SS 502 

(SE() ID NO:10)  
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DNA sequence of FeH8L4 (TSC317) 
atggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtgcaccgt cagtottcct cttcccccca aaacccaagg acaccctcat gatctoccgq 180 
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tggacggcgt ggacgtgcat aatcccaaga caaagccrcg ggaggagcag 300 
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcgtgcgc ggtctccaac aaagccctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacacgtgt acaccctgcc cccatoccgc 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctecttottc ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac ,- i 	,(1 .‘__ 

tacacgcaga agagcctotc cctgtctccg ggtcagaggc acaacaattc ttccctgaat 780 
acagcaactc agatggcacg tcattctccg aattctcagg tgcagctggt gcagtctggc 840 
gctgaggtga agaagcctqg ggcctcagtg aaggtttcct gcaaggcatc tggatacacc 900 
ttcaccagat ctacgatgca ctgggtgcga caggcccctg gacaagggct tgagtggatg 950 
ggatacatta atcctagcag tgottatact aattacaatc agaaattcaa ggacagartc 1020 
accatgacca gggacacgtc cacgagcaca gtctacatgg agctgagcag cctgagatct 1080 
gaggacacgg ccgtgtatta ctgtgctaga coccaagtcc actatgatta caacgggttt 1140 
cottactgcg gccaaggaac cctggtcacc gtotcctcag gtggacgcgg ttcaggcgga 1200 
ggtggatccg goggtggcgg atcgggtggc ggcggatctg aaattgtgtt gacacagtct 1260 
ccagccaccc tgtotttgtc tccaggggaa agagccaccc tctcctgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtaccaacac aaacctggcc aggctcccag gctcctcatc 1380 
tatgactcat ccaaactggc ttc ggcatc ccagccaggt tcagtggcag tgggtctggg 1440 
acagacttca ctctcaccat cagcagccta gagcctgaag attttgcagt ttattactgt 1500 
cagcagtgca gtcgtaaccc .ccactttc gccggaggga ccaagctgga gatcaaacgc 1560 
tcctccagct aa 1E 

(SEQ ID NO:11) 
Signal sequence is residue I to 50 

Mature protein sequence of Fe _RNA (TSC311): 

EPKSSDKTHif CPPCPAPEPA GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 50 
NWYVDGVEVH NAKTKPREEQ YNSTYPVVSV -_, 	TLHQDWLN GKAYACAVSN KALPAPIEKT 120 
ISKANGOPRE PQVYTLPPSR DELTKNOVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKLTVEKS RWQOGNVFSC SVMHEALENH YTQKSLSLSP GQPNNNSSLN 240 
TGTQMAGHSP NSQVQLVQSG AEVKNPGASV KVSCKASGYT FTRSTMHWVR QAPGQGLE 300 
GYINPSSAYT NYNQKFKDRV TMTRDTSTST VYMELSSLRS EDTAVYYCAR PQVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSEIVLTOS PATLSLSPGE PATLSCSASS 420 
SVSYMNWYQQ. KPGQAPPLLI YDSSKLAEGI PARFSGSGSG TDFTLTISSL EPEDFAVYYC 480 
QQWSPNPPTF GGGTKVEIKR SSS 0 u ro-; 

.J 

(SEA) inpliN0:12) 

DNA sequence of Fe H8L5 (f SCH8) 
atggaagcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtgcaccgt cagtottcct cttcccccca aaacccaagg acaccctcat gatctoccgq 180 
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tggacggcgt ggacgtgcat aatcccaaga caaagccrcg ggaggagcag 300 
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcgtgcgc ggtctccaac aaagccctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacacgtgt acaccctgcc cccatoccgc 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctecttottc ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac ,- i 	,(1 .‘__ 

tacacgcaga agagcctotc cctgtctccg ggtcagaggc acaacaattc ttccctgaat 780 
acagcaactc agatggcacg tcattctccg aattctcagg tgcagctggt gcagtctggc 840 
gctgaggtga agaagcctgg ggcctcagtg aaggtttcct gcaaggcatc tggatacacc 900 
ttcaccagat ctacgatgca ctgggtgcga caggcccctg gacaagggct tgagtggatg 950 
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ggatacatta atcctagcag tocttatact aat_tacaatc agaaattcaa ggacagagtc 1020 
accatgacca gggacacgtc cacgagcaca gtotacatgg agctgagcag cctgagatct 1080 
gaggacacgg ccgtgtatta ctgtgctaga ccccaagtcc actatqatta caacggqttt 1140 
ccttactggq gccaaggaac cctggtcacc gtotcctcaq gtqgagqcgq ttcaggcgga 1200 
ggtggatccg goggtggcgg atcgggtggc ggcggatctg acatccagat gacccagtct 1260 
ccatcctccc tgtctgcatc tgtaggaqac agagtcacca tcacttgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtatcagcag aaaccaggga aagccoctaa qctcctgatc 1380 
tatgactcat ccaaactgoc ttctggggtc ccatcaaggt tcagtogcag tggatctggo 1440 
acagatttca ctctcaccat cagcaqtctq caacctgaaq attttgcaac ttactactgt 1500 
caacagtgga gtcgtaaccc acccactttc ggcggaqgga ccaaggtgga gatcaaacgg 1560 
toctccagct as 1572 

(SEQ ID NO:13) 
Signal sequence is residue 1 to 60 

Mature protein sequence of Fe 1181,5 (TSC318): 

EPKSSDKTHT OPPCPAPEAA GAPSVFLEPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKAYACAVSN KAIPAPIEKT 1.20 
ISKAKGQPRE POVYTLPPSR DELTKNQVSL TOLVKGFYPS DIAVEWESNG QPENNYKTTP 1 80 
PVLDSDGSFF LYSKITVDKS RWQQGNVESC SVMHEALHNH YTQKSLSLSP GORENNSSIN 240 
TGTQMAGHSP NSQVQLVQSG AEVKKPGASV KVSCKASGYT FTRSTMHWVR QAPGQGLEWM 300 
GYINPSSAYT NYNQKFKDRV TMTRDTSTST VYMEISSLPS EDTAVYYOAR PQVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSSLSASVGD RVTITOSASS 420 
SVSYMNWYQQ KPGKAPKLLI YDSSKLASGV PSRFSGSGSG TDFTLTISSL QPEDFATYYC 480 
QQWSRNPPTF GGGTKVFIKR SSS J 1-r) -5 

(SEC? ID NO:14) 

DNA sequence of Fe II9L1 (MSC319) . . 
atggaarcac cagcgcagct tctcttcctc ctg tactct ggctcccaga taccaccrgt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt qcccagcacc tgaaqccgcg 120 
ggtgcaccgt cagtcttcct cttoccocca aaacccaagg acaccctcat qatctcccqg 180 
accoctgacg tcacatgcot gotggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tqgacqgcqt gqaggtgcat aatgccaaga caaagccgcq ggaggagcag 300 
tacaacagca cqtaccgtgt ggtcaqcgtc ctcaccgtcc tgcaccagga ctqgctqaat 360 
ggcaagrcat acgcgtgcgc ggtctccaac aaarcoctcc caccccccat cgagaaaacc 420 
atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatcccgg 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tggagtggoa gagcaatggg cagccogaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctocttottc ctctacagca agctcaccgt ggacaagagc 660 
aqgtggcagc aqgggaacqt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 720 
tacacgcaga agagcctotc cctotctccg ggtcagaggc acaacaattc ttccctcaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tccagcttgt gcagtctggg 840 
gctgagqtga agaagcctgg ggcctcaqtg aagqtttcct qcaaggcttc tggctacacc 900 
tttactagat ctacgatgca ttgggtgcgc caggccoccg gacaaaggct tgagtggato 960 
ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagggtc 1020 
accattacca gqgacacatc cgcgagcaca gcctacatgq agctgagcaq cctgagatct 1080 
gaagacacgg ctgtgtatta ctgtgcgaga coccaagtcc actatgatta caacgggttt 1140 
ccttactggg gccaaggaac cctggtcacc gtctcctcag gtggaggcgg ttcaggcgga 1200 
ggtggatccg gcgqtggcgg atcgggtqgc ggcggatctg acatccaqat qacccagtct 1260 
ccaaccagcc tgtctgcaag cotgggggac aoggtcacca tgacctgcag tgccagctca 1320 
agtgtaagtt ac atgaactg gtaccagcag aagccgggca aggccoccaa aagatggatt 1380 
tatgactcat ccaaactggc ttctggagtc cctgctcgct tcagtggcaq tgqgtotggg 1440 
accgactata coctcacaat caqcagcctq caqcccqaaq atttcgccac ttattactgc 1500 
cagcagtgga gtcgtaaccc acccacgttc ggagggggga ccaagctaca aattacatcc 1560 
tccagctaa 1569 

(SEQ I)LND.15) 
Signal sequence is residue 1 to 60 

Mature proteinsequence of Fc H9L1 	(TSC319) 
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EPKSSDKTEIT CPPCPAPEAA GAPSVFLFPP KPKDTLMISR TPEVTCVV-VD VSI-IEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKAYACAVSN KALPAPIEKT 120 

5 ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS RWOOGNVESC SVMMEALEINH YTQKSLSLSP GUENNSSLN 240 
TGTQMAGHSP NSOVQLVQSG AEVKKPGASV KVSCKASGYT FTRSTMEWVR QAPGQRLEWM 300 
GYINPSSAYT NYNQKFKDRV TITRDTSAST AYMELSSLRS EDTAVYYCAR PQVHYDYNGF 360 
PYWGOGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIOMTOS PSSLSASVGD RVTMTCSASS 420 

10 SVSYMNWTOQ KPGKAPKRWI YDSSKLASGV PARFSGSGSG TDYTLTISSL QPEDEATYYC 480 
QQWSRNPPTF GGGTKLQITS SS 502 

(5 7.1) ID TN1):16) 

DNA sequence of Fe MIA (TSC320): 
I, atqqaagoac cagcgcagot totottoctsc ctqctactot ggctcccaga taccaccggt 60 

gagcccaaat cttctgacaa aactcacaca tgoccaccgt qcocaggacc tgaaqcogog 120 
ggtqcaccgt cagtottoct ottoccocca aaacccaagg acaccctcat qatctoccqg 180 
accoctgagg tcacatgcgt qgtggtgqac qtgagiccacg aagaccctqa qgtcaagtto 240 
aactggtacg tqgacqgcgt ggaggtgcat aatgccaaga caaagcoggq ggaggaqcag 300 

20 tacaacagca cqtaccgtgt ggtcaqcgto ctcaccgtoc tgcaccagga ctqgctqaat 360 
gqoaaggcat acqcgtqcgc ggtostocaac aaagocctosc cagcccccat cgagaaaacc 420 
atctccaaag ccaaagggca gcoccgagaa ccacaggtgt acaccctgoo cccatcccgg 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggott ctatccaagc 540 
gacatcgccg tggagtggga gagoaatqqg cagcoggaga acaactacaa qaccacgcct 600 

25 occgtgctgg actocgaggg ctccttcttc ctctacagca agotgaccgt ggacaagagc 660 
aggtggcagc aggggaacgt cttctcatgc tocgtgatgc atgaggctot gcacaaccac 720 
tacacqcaga agagoctoto cotgtotocq ggtcagaggc acaacaattc ttocctqaat 780 
acaggaactc agatggcagg tcattotcog aattctcagg tccagcttgt qcagtotggg 840 
gotgaggtga agaagcctgg ggcctcagtg aaggtttcct goaaggotto tggctacacc 900 
tttactaqat ctacgatqca ttgggtgcgc caggcccccg qacaaaggct tgagtggatg 960 
gqatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagqgto 1020 
accattacca gggacacatc cgcgagoaca goctacatgq agotgagcag cotgagatct loao 
gaagacacgg ctgtgtatta ctqtgcgaga coccaagtoc actatgatta caacgggttt 1140 
ccttactggg gccaaggaac cctggtcacc gtctcctcag qtggaggcgg ttcaggogga 1200 

5 ggtggatcog goggtggogg atogggtggc ggcggatctg aaattgtgtt gacacagtot 1260 
ccaaccaccc tgtctttatc tocagggqaa agagccacco tctcctgcag tgccagotca 1320 
aqtgtaagtt acatgaactg gtaccaacaq aaacctggcc aggctoccaq gctcctcatc 1380 
tatgactcat ccaaactggc ttotggcatc ccagccaggt tcagtggcag tgggtotggg 1440 
acagacttca ctctcaccat cagoaqcota gagoctqaaq attttgcagt ttattactgt 1500 

40 cagcagtgga gtcqtaaccc acccactttc ggoggaggga ccaaggtgga qatcaaacgg 1560 
toctocagot aa 1572 

SEC? 11310:1'7) 
Signal sequence is residue I to 60 

45 
Mature protein sequence of Pc H9L4 	(TSC323) 

EPKSSDKTHT CPPCPAPKAA GAPSVELFTP KPKDTLMISR TPEVTCYVVD VSHEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKAYACAVSN KALPAPIEKT 120 

50 	ISKAKGOPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVIDSDGSFF LYSKLTVDKS RWQOGNVFSC SVMHEALENH YTQKSLSLSP GQRHNNSSLN 240 
TGTQMAGHSP NSQVQLVQSG AEVKEPGASV KVSCKASGYT FTRSTMHWVR QAPGQR=M 300 
GYINPSSAYT NYNQKFKDRV TITRDTSAST AYMELSSLRS EDTAVYYCAR PQVHYDYNGF 360 
PYWGOGTLVT VSSGGGGSGG GGSGGGGSGG GGSEIVLTOS PATLSLSPGE RATLSCSASS 420 

55 	SVSYMNWYQQ. KPGQAPRLLI YDSSKLASGI PARFSGSGSG TDFTLTISSL EPEDFAVYYC 430 
QQWSPNPPTF GGGTKVEIKR SSS 503 

(SI)ADNI):18) 

60 
DNA sequence of Fe H9L5 (TSC321): 

atggaagcac cagcgcagct tctcttcctc ctgotactot ggctoccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgoccaccgt goccagoacc tgaagccgog 120 
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ggtoicaccrt cagtottect cttoccocca aaacccaagg acaccctcat gatctcccgr 180 

acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 240 

aactggtacg tggacggcgt gaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 

tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 

ggcaaggcat acgcgtgcgc ggtctccaac aaagccctcc cagococcat cgagaaaacc 420 

atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatcccgg 480 

gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 

gacatcgccg tggagtggca gagcaatggg cagcccgaga acaactacaa gaccacgcct 600 

cccgtgctgg actccgacgg ctccttcttc ctctacagca agctcaccgt ggacaagagc 660 

10 aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 720 

tacacgcaga agagcctctc cctotctccg ggtcagaggc acaacaattc ttccctgaat 780 

acaggaactc agatggcagg tcattctccg aattctcagg tccagcttgt gcagtcloggg 840 

gctgaggtga agaagcctgg ggcctcagtg aaggtttcct gcaaggcttc tggctacacc 900 

tttactagat ctacgatoica ttgggtgcgc caggcccccg gacaaaggct tgagtggatr 960 

15 ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagggtc 1020 

accattacca gggacacatc cgcgagcaca gcctacatgg agctgagcag cctgagatct 1080 
gaagacacgg ctgtgtatta ctgtgcgaga ccccaagtcc actatgatta caacgggttt 1140 

ccttactggg gccaaggaac cctggtcacc gtctcctcag gtggaggcgg ttcaggcgga 1200 

ggtggatccg gcggtggcgg atcgggtggc ggcggatctg acatccagat gacccagtct 1260 

20 ccatcctocc tgtctgcatc tctaggagac acagtcacca tcacttgcar tgccagctca 1320 

agtgtaagtt acata:aactg gtatcagcag aaaccaggga aagcccctaa gctcctgatc 1380 

tatgactcat ccaaactggc ttctggggtc ccatcaaggt tcagtggcag tggatctggg 1440 

acagatttca ctctcaccat cagcagtctg caacctgaag attttgcaac ttactactgt 1500 

caacagtgga gtcgtaaccc acccactttc ggcggaggga ccaaggtgga gatcaaacgg 1560 

25 tcctccagct as 1572 

(SEC? ID NO:19) 
Signal sequence is residue I to 60 

30 	Mature protein sequence of Pc H9LS 	(TSC321) 
EPKSSDKTHT OPPOPAPEAA GAPSVFLETP KPKDTLMISR TPEVTOVVVD VSHEDPEVKF 60 

NWYVDGVEVH NARTKPREEQ YNSTYRVVSV LTVLHQDWIN GKAYACAVSN KALPAPIEKT 120 

ISKAKGQPRE PQVYTLPPSP DELTKNQVSL TOLVKGFYPS DIAVEWESNG QPENNYKTTP 180 

PVLDSDGSFF LYSKLTVEKS RWQOGNVESC SVMHEALHNE YTQKSLSLSP GQRHNNSSLN 240 

35 TGTQMAGESP NSQVOLVOSG AEVIKKPGASV KVSCKASGYT FTRSTMHWVR QAPGQRLEWM 300 

GYINPSSAYT NYNQKFKDRV TITRDTSAST AYMEISSLRS EDTAVYYCAR PQVHYDYNGF 0 
PYWGOGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIOMTOS PSSLSASVGD PATTT7ca?A_ss 420 

SVSYMNWYQQ. KPGKAPKLLI YDSSKLAEGV PSPFSGSGSG TDFTLTISSL QPEDEATTYC 480 
QQWSRNPPTF CrGTKVEIKEZ SSS q 

(SEQ 1U) NO:20) 

DNA sequence of rirsc322) . . Fe MOJA 
atagaag _,_, 	_ cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccggt 60 

5 gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 

ggtoicaccct cagtottect cttoccocca aaacccaagg acaccctcat gatctcccgr 180 

acccctgagg tcacatgcgt tggtggac gtgagccacg aagaccctga ggtcaagttc 240 

aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 

tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccacga ctggctgaat 360 

ggcaaggcat acgcgtgcgc ggtctccaac aaagccctcc cagcccccat cgagaaaacc 420 

atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctgcc cccatcccgg 480 

gatgagctca ccaagaacca gctcagcctg acctgcctgg tcaaacgctt ctatccaagc 540 

gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 

cccgtgctgg actccgacgg ctccttcttc ctctacagca agctcaccgt ggacaagagc 660 

55 aggtggcagc aggggaacgt cttctcatgc tccctgatgc atgaggctct gcacaaccac 720 

tacacgcaga agagcctctc cctgtctccg ggtcagaggc acaacaattc ttccctgaat 780 

acaggaactc agatggcagg tcattctccg aattctcagg tccagctggt gcaatctggg 840 

gctgaggtca agaagcctcg gtoctoggtg aaggtotcct gcaagrcttc tggaggcacc 900 

ttcagcagat ctacgatgca ctgggtgcga caggcccctg gacaagggct tgagtggatg 960 

60 ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagagtc 1020 

acgattaccg cggacaaatc caccagcaca gcctacatgc; agctgagcag cctgagatct 1080 

gaggacacgg ccgtgtatta ctgtgcgaga ccccaagtcc actatgatta caacgggttt 1140 

ccttactggg gccaaggaac cctggtcacc gtotcctcag gtggaggcgg ttcaggcgga 1200 

90 



15 

20 

25 

35 

40 

55 

60 

ggtoicatccg gcggtggccg atcgggtggc gccggatctg acatccagat gacccagtct 1260 
cc aagcagcc tgtctgcaag cgtgggggac agggtcacca tgacctgcag tqccagctca 1320 
aqtgtaagtt acatgaactg gtaccagcaq aagccgggca aggccoccaa aaqatgqatt 1380 
tatgactcat ccaaactggc ttctggagtc cctgctcgct tcagtggcag tgggtctggg 1440 
accgactata ccctcacaat cagcagcctg cagoccgaag atttcgccac ttattactgc 1500 
cagcagtgga gtcqtaaccc acccacgttc ggaggggqga ccaagctaca aattacatcc 1560 
tccagctaa 1569 

(SEQ -11) NO:21) 
Sidnal sequence is residue I to 60 

Mature protein sequence of rC H1GLI 	(TSC322): 

EPKSSDKTHif CPPCPAPEPA GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYFWVSV LTVLHQDWLN GKAYACAVSN KALPAPIEKT 120 
ISKAKGOPRE PQVYTLPPSR DELTKNOVSL TOLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS RWQQGNIVESC SVMHEALHNE YTQKSLSLSP GQRHNNSSLN 240 
TGTQMAGHSP NSQVQLVQSG AEVKEPGSSV KVSOKASGGT FSRSTMHWVR QAPGQGLEW1 300 
GYINPSSAYT NYNQKFKDRV TITADKSTST AYMELSSLRS EDTAVYYCAR POVHYDYNGF 360 
PYWGQGTLVT \ISSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSSLSASVGD RVTMTCSASS 420 
SVSYMNWYQQ. KPGKAPKRWI YDSSKLASGV PARFSGSGSG TDYTLTISSL QPEDFATYY0 480 
QQWSPNPPTF GGGTKLOITS SS 502 

(SE() U) NO:22) 

DNA sequence of Fe I1.1OL4 (TSC323): 
atggaagcac cagcgcagct tctottcctc ctgctactct ggctoccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt goccagcacc tgaagccgcg 120 
ggtgcaccgt cagtottcct ottoccocca aaacccaag; acaccctcat gatctcccgg 180 
acccctgagg tcacatqcgt ggtggtggac gtgagccacq aagaccctga ggtcaagtt.c 240 
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 
tacaacagca cgtaccgtct gctcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcgtgcgc ggtotccaac aaagccactcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaaqggca gocccgagaa ccacaggtgt acaccctgcc cccatoccgg 480 
gatgagctga ccaagaacca ggtcaccctc acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tggagtggga gagcaatggq cagccggaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctocttottc ctotacagca agctcaccgt qgacaagagc 660 
aggtcgcacc aggggaacct cttctcatgc tccgtcatgc atgagcctct gcacaaccac 720 
tacacgcaga agagcctctc cctgtotccg ggtcagaggc acaacaattc ttccctgaat 780 
acaggaactc aqatgqcagg tcattctccq aattctcagq tccagctggt gcaatctggg 840 
gctgaggtga agaagcctgg gtoctoggtg aaggtctcct gcaaggcttc tggaggcacc 900 
ttcagcagat ctacgatgca ctgggtqcga caggccoctg gacaagggct tgagtgqatg 960 
ggatacatta agctgagcag tgcttatact aattacaatc agaaattcaa qgacagaqtc 1020 
acgattaccg cggacaaatc cacgagcaca gcctacatgg agctgagcag cctgagatct 1080 
gaggacaccg ccgtgtatta ctgtgcgaga coccaagtcc actatcatta caacgggttt 1140 
ccttactggg gccaaggaac cctggtcacc glactoctcaq gtqgaggcgq ttcaggcgga 1200 
ggtggatccg goggtggcgg atcgggtggc ggcggatctg aaattgtgtt gacacagtct 1260 
ccagccaccc tgtotttgtc tccaggggaa agacccaccc tctoctgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtaccaacag aaacctgqcc aggctcccag qctcctcatc 1380 
tatgactcat ccaaactggc ttctggcatc ccagccaggt tcagtggcag tgggtctggg 1440 
acagacttca ctctcaccat cagcagccta gagcctgaag attttccagt ttattactgt 1500 
cagcagtgqa gtcgtaaccc acccactttc ggcggaggga ccaagqtgga gatcaaacgg 1560 
toctccagct as 1572 

(5M 11) NO:23) 
Signal sequence is residue i to 60 

Mature protein sequence of Fc H1OL4 	(TSC323): 

EPKSSDKifHT CPPCPAPEAA GAPSIJ LTTP KPKDTLM1SR TPEYTOVVVD VSHEDPEWKF 60 
NWYYDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHODWLN GKAYACAVSN KALPAPIEKT 120 
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ISKAEGURE PQVYTLPPSR DELTKNQVSLTCLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTOKSLSLSP GORHNNSSLN  240 
TGTQMAGHSP NSQVOLVQSG AEVKKPGSSV KVSCKASGGT FSRSTMHWVR QAPGQGLEWM 300 
GYINPSSAYT NYNQKFKDRV TITADKSTST AYMELSSLRS EDTAVYYCAR PQVHYDYNGF 350 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSEIVLTQS aATLSLSPGE RATLSCSASS 420 
SVSYMNWYQQ KPGQAPRLLI YDSSKLASGI PARFSGSGSG TDFTLTISSL EPEDFAMYYC 480 
QQWSRNPPTE GGGTKVEJKR SSE 503 

(SEQ II) NO:24) 

DNA sequence of Fe MOILS TS '324 . . 
atggaagcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtgcaccgt cagtottcct ottoccocca aaacccaag; acaccctcat gatctcccgg 180 

15 	acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagtt.c 240 
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 
tacaacagca cgtaccgtot gatcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcgtgcgc ggtotccaac aaagccctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctgcc cccatoccgg 480 

20 	gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tg-gagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctocttottc ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggagaacgt cttctcatgc tccgtgatgc atgaggctct acacaaccac 720 
tacacgcaga agagcctctc cctgtotccg ggtcagaggc acaacaattc ttccctgaat 780 

25 	acaggaactc agatggcagg tcattctccg aattctcagg tccagctggt gcaatctggg 840 
gctgaagtga aaaagcctga gtoctoggta aaggtctcct gcaaggcttc tgaaggcacc 900 
ttcagcagat ctacgatgca ctoiggtgcga caggcccctg gacaagggct tgagtggatg 960 
ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagagtc 1020 
acgattaccg cggacaaatc cacgagcaca acctacatgg agctaagcag cctgagatct 1080 
gaggacacgg ccgtgtatta ctgtgcgaga ccccaagtcc actatgatta caacgggttt 1140 
ccttactggg gccaaggaac cctggtcacc gtotcctcag gtggaggcgg ttcaggcgga 1200 
gatggatcca goggtagcga atcggatggc ggcggatcta acatccagat gacccaatct 1250 
ccatcctccc tg-tctg-catc tgtaggagac agagtcacca tcacttgcag tgccagctca 1320 

ry 
	 agtgtaagtt acatgaactg gtatcagcag aaaccaggga aagcccctaa gctcctgatc 1380 

tatgactcatii 	 _ ccaaactagc ttctgggatc ccatcaaagt tcagtggcag tggatctgag 1440 
acagatttca ctctcaccat cagcagtctg caacctgaag attttocaac ttactactgt 1500 
caacagtgga gtcgtaaccc acccactttc ggcggaggga ccaaggtgga gatcaaacgg 1560 
toctccagct as 1572 

SF,() ID 1N1):25) 
40 	Signal sequence is residue 1 to 60 

e protein sequence of Fc H10L5 	(TSC324) 

EPKSSDKTHT CPPCPAPKAA aPSVFIFPP KPKDTLMISR TPEV=VVVD VSHEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLEQDWLN GKAYACAVSN KAIPAPIEKT 120 

TCAKGQPRE POVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKITVDKS RWQQGNVESC SVMHEALHNH YTQFSLSISP GORHNNSSLN 240 
TGTQMAGHSP NSOVQLVQSG AEVKKPGSSV KVSCKASGGT FSRSTMEWVR QAPGQG=M 300 

0 	GYINPSSAYT NYN 	eKDRV TITADKSTST AYMELSSLRS EDTAVYYCAR PQVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSSLSASVGD RVTITCSASS 480 
SVSYMNWYX KPGKAPKLLI YDSSKLASGV PSRFSGSGSG TDFTLTISSL QPEDFATYYC 480 
0OWSRNPPTF GGGTKVEIKR SSS JU3 

rfl--1 

(SEC? 13 1110:26) 
55 

DNA sequence of Fe 117L6 ([SC334) . . 
atggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 50 
gagcccaaat cttctc;acaa aactcacaca tgcccaccgt gcccagcacc tgaagccocg 120 
ggtgcaccgt cagtottcct cttcccccca aaacccaagg acaccctcat gatctcccgg 180 
acccctgagg tcacatgcgt agtggtgaac gtgagccacg aagaccctaa agtcaagttc 240 
aactogtacg tggacggcot goaggtgcat aatgccaaga caaaaccgcg ggaggagcao 300 
tacaacagca cgtaccgtgt, ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 350 
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gcaaggcat acgcatgcrc grtctccaac aaagccctcc cagccocct cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctgcc cccatccogg 480 
gatgagctqa ccaagaacca gqtcagcctg acctgcctgg tcaaaqgctt ctatccaagc 540 
gacatcgccq tggagtggga gaqcaatggq caqccgqaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctocttottc ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggggaacgt cttctcatgc tccqtgatgc atgaggctct gcacaaccac 7':,11 .,__ 
tacacgcaga agagcctotc cctgtctccg qgtcagaggc acaacaattc ttccctgaat 780 
acagoaactc agatggcaog tcattctccg aattctcagg tgcacctggt gcagtotggr 840 
gctgaggtqa agaagcctqg gqcctcagtg aaggtctcct gcaaggcttc tggatacacc 900 

10 ttcaccagat ctacgatgca ctgggtgcga caqgccoctg gacaagqgct tgagtggatg 960 
ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacaggotc 1020 
accatgacca gggacacgtc catcagcaca gcctacatgg agctgagcag gctgagatct 1080 
gacgacacgg ccgtgtatta ctgtgcgaga coccaagtcc actatgatta caacqggttt 1140 
cottactgog gccaaggaac cctggtcacc gtotcctcag gtggacgogg ttcaggcgga 1200 

15 ggtgqatccg goggtggcqg atcgggtggc gqcggatctg acatccagat gacccagtct 1260 
ccatcctccc tqtctqcatc tgtaggagac agagtcacca tcacttqcag tgccagctca 1320 
agtgtaagtt acatgaactg gtatcagcag aaaccaggga aaccccctaa gagatggatt 1380 
tatgactcat ccaaactggc ttctggggtc ccatcaaggt tcaqtggcag tggatctqgg 1440 
acagatttca ctctcaccat cagcagtctg caacctgaag attttgcaac ttactactgt 1500 

20 caacagtgoa gtcgtaaccc acccactttc groggaggga ccaagrtgga gatcaaacgr 1560 
tcctccagct aa 1572 

(SEA) 111) TN1):27) 
residue 1 to 60 Signal sequence is 

Mature protein sequence of Fc H7L6 	TS 334): 

EPKSSDKTHT OPPCPAPEAA G.A_P-_, 	FLHPP KPKDTLMISR TPEVTGVVVD VSHEDPEVKF 60 
30 NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKAYACAVSN KAIPAPIEKT 120 

ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTOKSLSLSP GORHNNSSLN  240 
TGTQMAGHSP NSQVOLVQSG AEVKKPGASV KVSOKASGYT FTRSTMHWVR QAPGQGLEWM 300 
GYINPSSAYT NYNQKFKDRV TMTRDTSIST AYMELSRIRS DDTAVYYCAR PQVHYDYNGF 360 

35 PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSSLSASVGD RVTITGSASS 420 
SVSYMNWYQQ KPGKAPKRWI YDSSKLASGV PSRFSGSGSG TDFTLTISSL QPEDFATYYC 480 
QQWSRNPPTF GGGTKVEIKR SSS* 504 

(SEC/ M31N[0:28) 

DNA sequence of Fe HIL7 (TSC33, 
atggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtgcaccgt cagtottcct cttcccccca aaacccaag; acaccctcat gatctccogg 180 
acccctqagg tcacatgcgt ggtqgtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tggacggcgt qgaggtgcat aatgccaaga caaaqccgcg ggaggagcag 300 
tacaacagca cgtaccgtot gotcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcatgcgc cgtotccaac aaagocctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacagqtgt acaccctgcc cccatccogg 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tg-gagtggga gaccaatggq cagccggaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctocttottc ctctacagca agctcaccgt ggacaagagc 660 
aggtrgcarc aggggaacct cttctcatgc tccgtoatgc atgagoctct gcacaaccac 720 
tacacgcaga agagcctctc cctgtotccg cgtcagaggc acaacaattc ttccctgaat 780 

55 acaggaactc agatggcagq tcattctccg aattctcagg tgcagctggt gcagtctggg 840 
gctgagotga agaagcctgg ggcctcagtg aagotctoct gcaaggcttc tggatacacc 900 
ttcaccagat ctacgatgca ctgggtqcga caggccoctg gacaagggct tgagtgqatg 960 
ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagggtc 1020 
accatgacca gggacacgtc catcagoaca gcctacatgg agctgagcag gctgagatct 1080 

60 gacgacacgg ccgtgtatta ctgtqcgaga coccaagtcc actatgatta caacqggttt 1140 
ccttactgqg gccaaggaac cctggtcacc glactoctcag gtggaggcgq ttcaggcgga 1200 
ggtggatccg goggtggcgg atcoggtggc ggcogatctg aaattgtott gacgcagtot 1260 
ccagccaccc tg-totttgtc tccaggggaa agagccaccc tctoctgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtaccagcag aaacctggcc tggcgcccag gagatggatt 1380 
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tatgactcat ccaaactgoc ttctggcatc ccag caggt tcagtogcag tgggtotggo 1440 
acagacttca ctctcaccat cagcagactg gagcctgaag attttgcagt gtattactgt 1500 
cagcagtgqa gtcgtaaccc acccactttc gqcggaggga ccaagqtgga gatcaaacgq 1560 
toctccagct as 1572 

(S :Q 111) NO:29) 
Signal sequence is residue 1 to 60 

Mature protein sequence of Fc H7L7 	(TSC335): 

EPKSSDKifHT CPPCPAPEAA GAPSVFLFTP KPKDTLMISR TPEVTCVVVD VSHEDPKVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLEQDWLN GEAYACAVSN KAIPAPIEKT 120 
IS1CAKGQPRE POVYTLPPSR DELTKNQVSL TOLVKGFYPS DIAVEWESNG QPENNYKTTP 1 80 
PVLDSDGSFF LYSKITVDKS RWQQGNVESC SVMHEALHNH YTQKSLSLSP GQRHNNSSLN 240 
TGTQMAGHSP NSQVQLVQSG AEVKKPGASV KVSCKASGYT FTRSTMEWVR QAPGQG=I4 300 
GYINPSSAYT NYNn 	eKDPV TMTRDTSIST AYMELSRLRS DDTAVYYCAR PQVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSEIVLTQS PATLSLSPGE RATLSCSASS 420 
SVSYMNWYQQ KPGLAPRPWI YDSSKLASGI PDRFSGSGSG TDFTLTISPI EPEDFAVYYC 480 
0OWSRNPPTF GGGTKVEIKR SSS 504  

(SEA) 111) TN-0.30) 

DNA sequence of Fe II7L8 (TSC336) . . 
atggaagcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccggt 50 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccocg 120 
ggtgcaccgt cagtottcct cttoccocca aaacccaagg acaccctcat gatctccogg 180 
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactogtacg tggacggcot goaggtgcat aatgccaaga caaaaccgcg ggaggagcao 300 
tacaacagca cgtaccgtqt gqtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcatgcgc ggtctccaac aaagocctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gcccccagaa ccacaggtgt acaccctrcc cccatcccgg 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
cccgtgctog actccgacog ctocttottc ctctacacca agctcaccgt ggacaagagc 660 
aggtqgcaqc aggggaacqt cttctcatgc tccgtgatgc atgagqctct gcacaaccac 720 
tacacgcaga agagcctotc cctgtotccg ggtcagaggc acaacaattc ttccctgaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tgcagctogt gcagtctogg 840 
gctgagqtga agaagcctgg ggcctcagtg aagritctoct gcaaggcttc tggatacacc 900 
ttcaccagat ctacgatgca ctgggtgcga caggcccctg gacaagggct tgagtggatg 960 
ggatacatta atcctagcag tocttatact aattacaatc agaaattcaa ggacagggtc 1020 
accatgacca gggacacgtc catcagcaca gcctacatgg agctgagcag gctgagatct 1080 
gacgacacqg ccgtgtatta ctgtgcgaga ccccaagtcc actatqatta caacgggttt 1140 
ccttactggg gccaaggaac cctrgtcacc gtotcctcag gtgoaggcgg ttcaggcoga 1200 
ggtggatccg goggtggcgg atcgggtggc ggcggatctg acatccagat gacccagtct 126(  
ccttccaccc tgtctgcatc tgtaggagac agagtcacca tcacttgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtatcagcag aaaccaggga aagcccc gagatggatt 1380 
tatgactcat ccaaactggc ttctc:gggtc ccatcaaggt tcagcggcag tggatctggg 1440 
acagaattca ctctcaccat cagcagcctg cagcctgatg attttqcaac ttattactgc 1500 
caacagtgga gtcgtaaccc acccactttc ggcrgaggga ccaaggtrga gatcaaacgg 1560 
toctccagct as 1572 

.SE)H11) NO:31) 
Signal sequence is residue i to 60 

Mature protein sequence of Fe H7LS 	(TSC336): 

EPKSSDKTIIT CPPCPAPEAA GAPSVFLFPP KPKDTLMISR TPEVTCVV\TD HEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRYV LTVLHODWIN GKAYACAVSN KALPAPIEKT 120 
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TOLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGS FF LYSKLTVDKS RWOOGNVESC SVMHEALHNH YTQKSLSLSP GUENNSSLN 240 
TGTQMAGHSP NSOVQLVQSG AEVKKPGASV KVSrKASGYT FTRSTMEWVR QAPGQGLEWM 300 
GYINPSSAYT NYNQKFKDRV TMTRDTSIST AYMELSRLP.S DDTAVYYCAR PQVHYDYNGF 360 
PYWGOGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIOMTOS PSTLSASVGD RVTITCSASS 420 
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(SEQ ID NO:32) 

71-07m TISSL QPDDFATYYC 480 
_ fl . 

DNA sequence of Fe H8L6 (TSC337) ° . 
atggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccocg 120 

0 ggtgcaccgt cagtottcct cttraccracca aaacccaagg acaccctcat qatctccragg 180 
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactogtacg tggacggcot goaggtgcat aatgccaaga caaagccgcg ggaggagcao 300 
tacaacagca cqtaccgtqt gqtcaqcgtc ctcaccgtcc tgcaccagga ctqgctqaat 360 
ggcaaggcat acgcatgcgc ggtctccaac aaagocctcc cagccoccat cgagaaaacc 420 

5 atctccaaag ccaaagggca gcccc;agaa ccacaggtgt acaccctocc cccatcccgg 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
cccgtgctog actccgacog ctocttottc ctctacacca agctcaccgt ggacaagagc 660 
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 720 

0 tacacgcaga agagcctotc cctgtotccg ggtcagaggc acaacaattc ttccctgaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tgcagctogt gcagtctogg 840 
gctgaggtga agaagcctgg ggcctcagtg aaggtttcct gcaaggcat.c tggatacacc 900 
ttcaccagat ctacgatgca ctgggtgcga caggcccctg gacaagggct tgagtggatg 960 
ggatacatta atcctagcag tocttatact aattacaatc agaaattcaa ggacagagtc 1020 
accatgacca gggacacgtc cacgagcaca gtctacatgg agctgagcag cctgagatct 1080 
gaggacacqg ccgtgtatta ctgtgctaga ccccaagtcc actatqatta caacggqttt 1140 
ccttactggg gccaaggaac cctogtcacc gtotcctcag gtgraggcgg ttcaggcoga 1200 
ggtggatccg goggtggcgg atcgggtggc ggcggatctg acatccagat gacccagtct 1260 
ccatcctccc tgtctgcatc tgtaggaqac agagtcacca tcacttgcag tgccagctca 1320 
agtataaatt acatgaactg gtatcagcag aaaccaggga aagcccctaa gagatggatt 1380 
tatqactcat ccaaactqgc ttctc:gggtc ccatcaaggt tcagtggcag tggatctggg 1440 
acagatttca ctctcaccat cagcaqtctq caacctgaaq attttqcaac ttactactgt 1500 
caacagtgga gtcgtaaccc acccactttc ggcrgaggga ccaaggtrga gatcaaacgg 1560 
toctccagct as 1572 

5 (SEQ ID NO:33) 
Signal sequence is residue i to 60 

0 Mature protein sequence of Fe HSL6 (TSC337): 

EPKSSDKTEIT CPPCPAPEAA GAPSVFLFPP KPKDTLMISR TPEVTCVVVD MEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRYV LTVLHODWIN GKAYACAVSN FALPAPIEKT 120 

5 ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGETYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS RWOOGNVFSC SVMHEALEINH YTQKSLSLSP GQRENNSSLN 240 
TGTQMAGHSP NSOVQLVQSG AEVKKPGASV KVSrickSGYT FTRSTMEWVR QAPGQGLEWM 300 
GYINPSSAYT NYNQKFKDRV TMTRDTSTST VYMELS SLP.S EDTAVYYCAR PQVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSSLSASVGD RVTITCSASS 420 

0 SVSYMNWYOQ KPGKAPKRWI YDSSKLASGV PSRFSGSGSG Tr 	LTISSL QPEDFAiYYC  480 

(S 
QQWERNPPTF GGGTKVEIKR 

;Q ID TN-0:34) 
SSS",  504 

DNA sequence of Fe HSL7 (TSC338) . . 
atggaagcac cagcgcagct tctottcratc ctgctactct ggctcccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt qcccagcacc tgaaqccqcg 120 
ggtgcaccgt cagtcttcct cttcccccca aaacccaagg acaccctcat gatctccogg 180 
accoctgacg tcacatgcot gotggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactqgtacg tqgacqgcqt gqaggtgcat aatgccaaga caaagccgcq ggaggagcaq 300 

0 tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
gccaagocat acgcatgcgc ggtctccaac aaaccoctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gccccgagaaa ccacaggtgt acaccctqcc cccatcccgg 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 



gacatcgccg tggagtggra gagcaatggg cagccrgaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctccttcttc ctctacagca agctcaccct ggacaagagc 560 
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 720 
tacacgcaga agagcctotc cctgtotccg ggtcagaggc acaacaattc ttccctgaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tgcagctggt gcagtctggg 840 
gctgaggtga agaagcctgg ggcctcagtg aaggtttcct gcaaggcatc tggatacacc 900 
ttcaccagat ctacgatgca ctgggtgcga caggcccctg gacaagggct tgagtggatg 960 
ggatacatta atcctagcag trcttatact aattacaatc agaaattcaa ggacagagtc 1020 
accatgacca gggacacgtc cacgagcaca gtctacatgg agctgagcag cctgagatct 1080 

10 gaggacacgg ccgtgtatta ctgtgctaga ccccaagtcc actatgatta caacgggttt 1140 
ccttactggg gccaaggaac cctcgtracc gtotcctcag gtgcaggcgc ttcaggccga 1200 
ggtggatccg goggtggcgg atcgggtggc ggcggatctg aaattgtgtt gacgcagtct 1260 
ccagccaccc tgtotttgtc tccaggggaa agagccaccc tctoctgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtaccagcag aaacctggcc tggcgcccag gagatggatt 1380 

15 tatgactcat ccaaactggc ttctggcatc ccagacaggt tcagtggcag tgggicctggg 1440 
acagacttca ototcaccat cagcagactg gagcctgaag attttgcagt gtattactgt 1500 
cagcagtgga gtcgtaaccc acccactttc ggccgaggga ccaaggtcga gatcaaacgg 1560 
tcctccagct as 1572 

(SE() ID NO:35) 
20 	Signal sequence is residue 1 to 60 

_ Mature proteinequence or Fc 1181,7 	(TSC338) 

25 
EPKSSDKTI-IT OPPCPAPEAA GAPS\TFLFPP KPKDTLMISR TPEVTOVV-VD - 	iEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWIN GKAYACAVEN KALPAPIEKT 120 
ISKAKGQPRE PQVYTLPPSP. DELTKNQVSL TOLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS RWOOGNVESC SVMHEALENH YTQKSLSLSP GUENNSSLN 240 

30 TGTQMAGESP NSQVQLVQSG AEATKEPGASV KVSOKASGYT FTRSTMHWVR QAPGQGLEWM 300 
GYINPSSAYT NYNQKFKDRV TMTRDTSTST VYMELSSLRS EDTAVYYCAR PQVHYDYNGF 0 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSEIVLTQS PATLSLSPGE PATLSOSASS 420 
SVSYMMWYQQ KPGLAPRRWI YDSSKLAS,GI PDRFSGSGSG TDFTLTISRL EPEDEAVYYC 480 
QQWSRNPPTF CrGTKVEIKEZ SSS .J 

35 	(5M H.) NO:36) 

DNA sequence of Fe H8L8 (TSC339): 
40 atggaagcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccggt 60 

gagcccaaat cttctgacaa aactcacaca trcccaccgt goccarcacc tgaagccgcr 120 
ggtqcaccgt cagtottcct cttcccccca aaacccaagg acaccctcat gatctcccqg 180 
acccctgagg tcacatgcgt tggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 

45 tacaacagca, cgtaccgtgt ggtcagcgtc ctcaccqtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcatgcgc ggtctccaac aaagocctcc cagoccocat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctgcc cccatcccgg 480 
gatcagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 0 
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 

50 cccgtgctgg actccgacgg ctccttcttc ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 720 
tacacgcaga agagcctotc cctgtctccg ggtcagaggc acaacaattc ttccctgaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tgcagctggt gcagtctggg 840 
gctgaggtca agaagcctcg gocctcactg aaggtttcct gcaagrcatc tggatacacc 900 

55 ttcaccagat ctacgatgca ctgggtgcga caggcccctg gacaagggct tgagtggatg 960 
ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagagtc 1020 
accatgacca gggacacgtc cacoaccaca gtctacatgg agctgagcag cctgagatct 1080 
gaggacacgg ccgtgtatta ctgtgctaga ccccaagtcc actatgatta caacgggttt 1140 
ccttactggg gccaaggaac cctggtcacc gtctcctcag gtggaggcgg ttcaggcgga 1200 

60 ggtoicatccg goggtggccg atcgggtggc gccggatctg acatccagat gacccagtct 1260 
cottccaccc tgtctgcatc tgtaggagac agagtcacca tcacttgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtatcagcag aaaccaggga aagccoctaa gagatggatt 1380 
tatgactcat ccaaactggc ttctggggtc ccatcaaggt tcaccggcag tggatctcgg 1440 
acagaattca ctctcaccat caccagcctg cagcctgatg attttgcaac ttattactgc 1500 
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caacagtgca gt gtaaccc acccactttc gccggaggga ccaagc 	g,„a gatcaaacgc 1560 
tcctccagct aa 15 

NO:37)  
sequence is residue 1 to 60 Signal 

Mature protein sequence of Fc H8L8 	T C339): 

EPKSSDKTHT CPPCPAPEALA GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVIEQDWLN GKAYACAVSN KALPAPIENT 120 
ISKULGURE PQVYTLPPSR DEir?'I.NQVSL TCLVNGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTOKSLPLSP GORHNNSSLN  290 
TGTQMAGHSP NSQVOLVQSG AEVKKPGASV KVSCKASGYT FTRSTMHWVR QAPGQGLEWM 300 
GYINPSSAYT NYNQKFEDRV TI` TRDTSTST VYMELSSLRS EDTAVYYCAR PQVHYDYNGF 350 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSTLSASVGD RVTITCSASS 420 
SVSYMNWYQQ KPGKAPKRWI YDSSKLASGV PSRFSGSGSG TEFTLTISSL QPDDFATYYC 480 
QQWSRNPPTF GGGTKVEJKR SSE 504 

(SE O II) NO:38) 

DNA sequence of Fe MOL6 (TSC340) . . 
atggaagcac cagcgcagct tctottcctc ctgctactct ggct- a.caga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtgcaccgt cagtcttcct cttcccccca aaacccaagg acaccotcat gatctccogg 180 

acccctgagg tcacatqcgt ggtggtggac gtgagccacq aagaccctga ggtcaagttc 240 
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcatgcgc ggtctccaac aaagccctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctgcc cccatc- ccgg 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tg-gagtggga gagcaatggq cagccggaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctocttottc ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 720 
tacacgcaga agagcctctc cctgtotccg ggtcagaggc acaacaattc ttccctgaat 780 
acagqaactc agatggcagg tcattctccg aattctcagg tccagctggt gcaatctggg 840 
gctgaggtga agaagcctgg gtoctoggtg aaggtctcct gcaaggcttc tggaggcacc 900 
ttcagcagat ctacgatgca ctgggtqcga caggccoctg gacaagggct tgagtgqatg 960 
ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagaqtc 1020 
acgattaccg cggacaaatc cacgagcaca gcctacatgg agctgagcag cctgagatct 1080 
gaggacacgg ccgtgtatta ctgtqcgaga coccaagtcc actatgatta caacqggttt 1140 
ccttactggg gccaaggaac cctggtcacc gtotcctcag gtggaggcgg ttcaggcgga 1200 
ggtggatccg goggtggcgg atcgggtggc ggcggatctg acatccagat gacccagtct 1250 
ccatcctccc tgtotqcatc tgtaggagac agactcacca tcacttgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtatcagcag aaaccaggga aagcccctaa gagatggatt 1380 
tatgactcat ccaaactggc ttctggggtc ccatcaaggt tcagtggcag tggatctggg 1440 
acagatttca ctctcaccat cagcagtctg caacctgaag attttccaac ttactactgt 1500 
caacagtgga gtcgtaaccc acccactttc ggcggagqqa ccaaggtgga gatcaaacqg 1560 
toctccagct as 1572 

(SEQ ID 1N0:39) 
Signal sequence is residue i to 60 

e protein,. sequence of Fc Hi0L6 	(TSC340) 

EPKSSDKTHT CPPCPAPKAA aAPSVFIFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLEQDWLN GKAYACAVSN KAIPAPIEKT 120 
ISNAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYNTTP 180 
PVLDSDGSFF LYSKITVDKS RWQQGNVESC SVMHEALHNH YTQKSLSLSP GORHNNSSLN 240 
TGTQMAGHSP NSQVQLVQSG AEVKKPGSSV KVSCKASGGT FSRSTMEWVR PGQG=M 300 
GYINPSSAYT NYN 	 S.  TITADKSTST AYMELSSLRS EDTAVYYCAR PQVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSSLSASVGD RVTITCSASS 420 
SVSYMNWYQQ KPGKAPKRWI YDSSKLASGV PSRFSGSGSG TDFTLTISSL QPEDFATYYC 480 
0OWSRNPPTF GGGTKVEIKR SSS JU3 rfl--1 
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(SFX)11)N0.40) 

DNA sequence of Fe IHOL ? r '5:341 
atggaagcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccggt 60 
gagoccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtgcaccgt cagtcttcct cttoccocca aaacccaagg acaccotcat gatctccogg 180 

accoctcagg tcacatgcgt ggtcgtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcatgccc gctctccaac aaagccctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctgcc cccatccogg 480 
gatgagctga ccaagaacca ggtcaqcctq acctgcctgq tcaaaggctt ctatccaagc 540 
gacatcoccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
cccgtqctgg actccgacgg ctccttcttc ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggqgaacgt cttctcatgc tccqtgatgc atgaggctct qcacaaccac 711 .,__ 
tacacgcaca agagcctotc cctgtctccg gctcacaggc acaacaattc ttccctgaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tccagctggt gcaatctggg 840 
gctgaggtqa agaagcctqg gtoctoggtq aaggtctcct gcaaggcttc tgqaggcacc 900 
ttcagcagat ctacgatgca ctgcgtgcga cagccocctg gacaaggcct tgagtggatg 960 
ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagagtc 1020 
acgattaccg cggacaaatc cacgagcaca gcctacatgg agctgagcag cctgagatct 1080 
gaggacacgg ccgtgtatta ctgtgcgaga coccaagtcc actatgatta caacgggttt 1140 
cottactggg gccaaggaac cctggtcacc gtotcctcag gtggaggcgg ttcaggcgga 1200 
gqtgqatccg goggtqgcqg atcggqtggc ggcggatctq aaattqtgtt gacgcaqtct 1260 
ccagccacL_, tgtotttgtc tccaggggaa agagccaccc tctoctgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtaccagcag aaacctggcc tggcgcccag gagatggat.t 1380 
tatgactcat ccaaactggc ttctggcatc ccagacaggt tcaqtggcag tgggtotggg 1440 
acagacttca ototcaccat cagcagactg gagcctgaag attttgcagt gtattactgt 1500 
cagcagtgga gtcgtaaccc acccactttc ggcggaggga ccaaggtgga gatcaaacgg 1560 
toctrcagct as 1572 

(S ;Q 111) NO:41) 
residue I to 50 Signal segience is 

Mature protein sequence of Fc H1OL7 	(TSC341) 

EPKSSDKTET CPPCPAPEAA GAPSVELFTP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKAYACAVSN KAIPAPIEKT 120 
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TOLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKITVDIKS RWQQGNVESC SVMEEALENH YTQKSLSLSP GQRHNNSSLN 240 
TGTQMAGHSP NSQVQLVQSG AEVKKPGSSV KVSOKASGGT EPSRSTMEWVR .- PGQGLEWM 300 
GYiNPSSAYT NYNQKFKDRV TITADKSTST AYMELSSLRS EDTAVYYCAR PQVEYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSEIVLTQS PATLSLSPGE RATLSCSASS 420 
SVSYMNWYX KDGLAIRPWI YDSSKLASGI PDRFSGSGSG TDFTLTISPI EPEDFAVYYC 480 
OQWSRMRRTF GGGTKVEIKR SSS m.fl, ._),Ji 

(SEA) 111) NO:42) 

DNA sequence of Fe Ill0L8 (FSC342) . . 
atggaarcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccrgt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtgcaccgt cagtottcct cttoccocca aaacccaagg acaccctcat qatctccogg 180 
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 
tacaacagca cqtaccgtqt ggtcaqcgtc ctcaccgtcc tgcaccagga ctqgctqaat 360 
ggcaaggcat acgcatgcgc ggtctccaac aaagocctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctocc cccatcccgg 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
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cccgtgctrg actccgacrg ctocttottc ctctacacca agctcaccgt ggacaagagc 660 

aggtggcagc aggggaacgt cttctcatgc tccgtgatqc atgaggctct gcacaaccac 720 

tacacgcaqa agagcct -ctc cctgtotccq gqtcaciaggc acaacaattc ttocctqaat 780 

acaggaactc agatggcagg tcattctcco aattctcago tccagctggt gcaatctggg 840 

gctgaggtga agaagcctgg gtoctoggtg aaggtctcct gcaaggcttc tggaggcacc 900 

ttcagcagat ctacgatgca ctgqgtgcga caggcccctg qacaaggqct tgagtggatg 960 

ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ogacagagtc 1020 

acgattaccg cggacaaatc cacgagcaca gcctacatgg agctgagcag cctgagatct 1080 

gaggacacqg ccgtgtatta ctgtgcgaga ccccaagtcc actatqatta caacggqttt 1140 

10 ccttactggg gccaaogaac cctggtcacc gtotcctcao gtogaggcgo ttcaggcgga 1200 

ggtggatccg gcg-gtggcgg atccgctggc ggccgatctg acatccacat gacccagtct 1260 

ccttccaccc tgtctgcatc tgtaggaqac agagtcacca tcacttgcag tgccagctca 1320 

agtgtaagtt acatgaactg gtatcagcag aaaccagoga aagcccctaa oagatggatt 1380 

tatgactcat ccaaactgcc ttctggggtc ccatcaaggt tcagccgcag tggatctggr 1440 

15 acagaattca ctctcaccat cagcaqcctq cagcctgatq attttqcaac ttattactgc 1500 

caacagtgga gtcgtaaccc acccactttc ggcggaggga ccaaggtgga gatcaaacgg 1560 

tcctccagct as 1572 

'SD) 44) NO:43) 
Signal sequence is 

in ._.., 
residue i to 60 

Mature protein sequence o. Fc H10118 	(TSC342): 

25 EPKSSDKTHT CPPCPAPEAA GAPSVFLFPP KPKDTLMISR TPETVTCVVVD VSKEDPETVKF 60 
NWYVDGVEVET NAKTKPREEQ YNSTYRVVSV LTVLKODWLN GKAYACAVSN KALPAPIEKT 120 
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG aPENNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALKNE YTQKSLSLSP GUENNSSLN 240 
TGTQMAGESP NSOVQLVQSG AEVKKPGSSV KVSCKASGGT FSRSTMETWVR aAPGDGLEWM 300 

30 GYINPSSAYT NYNQNFKDRV TILADKSTST AIMELSSLRS EDTAVYYCAR PQVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSTLSASVGD RVTITCSASS 420 
SVSYMNWTOQ KPGKAPKRWI YPSSKLASGV PSRFSGSGSG TEFTLTISSL QPDDFATYYC 480 
OQWSRNPPTF GGGTKVEIKR SSS 88, ._),Ji 

(SIA) 11) 1N0:44) 

DNA sequence of TSC370: 
atggaagcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccggt 60 

40 gagcccaaat cttctgacaa aactcacaca tgcccaccgt qcccagcacc tgaaqccqcg 120 

ggtoicaccct cagtcttcct cttoccocca aaacccaagg acaccctcat gatctcccgr 180 

acccctgagg tcacatgcgt gigtggtggac gtgagccacg aagaccctga ggtcaagttc 240 

aactqgtacg tqgacqgcqt aggtgcat aatgccaaga caaagccgcq ggaggagcaq 300 

tacaacagca cotaccgtgt ggtcaocgtc ctcaccgtcc tgcaccagga ctogctoaat 360 

45 ggcaaggcat acgcatqcgc ggtctccaac aaagccctcc cagcccccat cgagaaaacc 420 

atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccctqcc cccatcccgg 480 

gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 

gacatcgccg tggagtggga gagcaatgqg cagccggaga acaactacaa gaccacgcct 600 

cccgtgctqg actccqacqg ctccttcttc ctctacagca agctcaccgt ggacaagagc 660 

50 aogtggcagc aogggaacgt cttctcatgc tccgtgatgc atoaggctct gcacaaccac 720 

tacacgcaga agagcctctc cctgtritccg ggtcagaggc acaacaattc ttccctgaat 780 

acaggaactc agatggcagg tcattctccg aattctcagg tccagctqgt qcaatctqgg 840 

gctgaggtga agaagcctgg qtcctcgotg aaggtotcct ocaaggcttc tggatatacc 900 

ttcaccagat ctacgatgca ctgggtgcga caggcccctg gacaarggct tgagtggatr 960 
55 gqatacatta atcctagcag tqcttatact aattacaatc agaaattcaa ggacagagtc 1020 

acgattaccg cogacaaatc cacgaocaca gcctacatgo agctgagcao cctgagatct 1080 
gaggacacgg ccgtgtatta ctgtgcgaga coccaactcc actatgatta caacgggttt 1140 

ccttactggg gccaaggaac cctggtcacc gtctcctcag qtgqaggcgg ttcaggcgga 1200 

ggtggatccg gcgotggcgg atcciggtogc ggcggatctg acatcoagat oacccagtct 1260 

60 ccttccaccc tgtctgcatc tctaggagac acagtcacca tcacttgcag tgccagctca 1320 

agtgtaagtt acatgaactg gtatcagcag aaaccaggga aagcccctaa gagatggatt 1380 

tatgactcat ccaaactggc ttctgoggtc ccatcaaggt tcagoggcao tgoatctggg 1440 

acagaattca ctctcaccat caccagcctg cagcctgatg attttgcaac ttattactgc 1500 

caacagtgga gtcgtaaccc acccactttc ggcggaggga ccaaggtgga gatcaaacgg 1560 

99 



toctccacct as 1572 

(SEC? ID NO:45)  
Signal segdence i s residue 1 to 60 

Mature protein sequence of 	C370: 

EPKSSDKTHif CPPCPAPEPA GAPSVFIFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 50 
NWYVDGVEVH NAKTKPREEQ YNSTYPVVSV LTVLHQDWLN GKAYACAVSN KALPAPIEKT 120 

0 ISKAKGOPRE PQVYTLPPSR DELTKNQVSL TOLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS PWQQGNVFSC SVMHEALHNH YTQKSLSLSP GQRHNNSSLN 240 
TGTQMAGHSP NSQVQLVQSG AEVKKPGSSV KVSOKASGYT FSRSTMHWVR QAPGQGLEV 300 
GYINPSSAYT NYNQKFKDRV TITADKSTST AYMELSSLRS EDTAVYYCAR POVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSTLSASVGD RVTITCSASS 420 

15 SVSYMNWYQQ. KPGKAPKRWI YDSSKLASGV PSPFSGSGSG TEFTLTISSL QPDDFATYYO 480 
QQWSPNPPTF GGGTKVEIKR SSS 0 u ro-; .J 

SEC? ID NO:46) 

20 

DNA sequence of TSC371: 
atggaagcac cagcgcagct tctottcctc ctgctactct qgctoccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt goccagcacc tgaagccgcg 120 

25 gqtgcaccqt cagtcttcct cttcccccca aaacccaagq acaccctcat gatctcccgq 180 
accoctcagg tcacatgcgt ggtcgtggac gtgagccacq aacaccctga ggtcaaqttc 240 
aactggtacq tqqacqgcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 
tacaacagca cgtaccgtgt ggtcagcqtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcatgccc gctctccaac aaagccctcc cagcccccat cgagaaaacc 420 

30 atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctgcc cccatccogg 480 
gatgagctqa ccaagaacca gqtcaqcctq acctgcctgq tcaaaqgctt ctatccaagc 540 
gacatcoccg tqgagtggga gagcaatggq cagccggaga acaactacaa gaccacqcct 600 
cccgtqctgg actccgacgg ctccttcttc ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggqgaacgt cttctcatgc tccqtgatgc atgaggctct qcacaaccac 7.M .,__ 
tacacgcaca agagcctotc cctgtctccg gctcacaggc acaacaattc ttccctgaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tccacctggt gcaatctggg 840 
gctgaggtqa aqaagcctqg gtoctoggtq aaggtctcct gcaagqcttc tgqaggcacc 900 
ttcagcagat ctacgatgca ctqcgtgcga cagccocctq gacaaggcct tgagtgqata 960 
gqatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagagtc 1020 

40 acgattaccg cggacaaatc cacqagcaca gcctacatgg agctgagcag cctgagatct 1080 
gaggacaccg ccgtgtatta ctgtgcgaga ccccaagtcc actatcatta caacqggttt 1140 
cottactggg gccaaggaac cctggtcacc gtotcctcag gtggaggcqg ttcaggcgga 1200 
gqtgqatccg gcggtqgcqg atcggqtggc gqcggatctq acatccagat gacccaqtct 1260 
cottccaccc tqtctqcatc tgtaggagac agagtcacca tcacttgcag tgccagctca 1320 

45 agtgtaagtt acatgaactg gtatcagcaq aaaccaggga aagcccctaa gagatggatt 1380 
tatgactcat ccaaactggc ttctgggqtc ccatcaaqgt tcaqcggcag tggatctqgg 1440 
acacTaattca ototcaccat cagcagcctg cagcctgatg attttgcaac ttattactgc 1500 
caacagtgca gtcqtaaccc acccactttc ccoggaggga ccaagctgga qatcaaacgc 1560 
toctccagrt as 1572 

0 (SEA) 111) N1):47) 
residue 1 to 50 Signal sagdonce is 

Mature protein sequence of TSC371: 

EPKSSDKTHT OPP:PAPE/2\A GAPSVFIFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60 
NNYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKAYACAVSN KAIPAPIEKT 1.20 
ISKAEGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP 180 

60 PVLDSDGSFF LYSKITVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GORHNNSSLN 240 
TGTQMAGHSP NSQVQLVQSG AEVKKPGSSV KVSCKASGGT FSRSTMHWVR QAPGQGLEWI 300 
GYINPSSAYT NYNQKFKDRV TITADKSTST AYMELSSLRS EDTAVYYCAR PQVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSTLSASVGD RVTITCSASS 420 
SVSYMNWYQQ KPGKAPKPWI YDSSKLASGV PSRFSGSGSG TEFTLTISSL QPDDFATYYC 480 

65  r 5E 	 J  
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(SEQ II) NO:48) 

DNA sequence of TSC372: 
atggaagcac cagcgcagct tctcttcctc ctgctactct, ggctcccaga taccaccggt 60 
gagcccaaat, cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtgcaccgt cagtcttcct cttcccccca aaacccaagg acaccotcat gatctccogg 180 
accoctcagg tcacatgcgt ggtcgtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tg-gacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 

10 tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcatgccc gctctccaac aaagccctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctgcc cccatccogg 480 
gatgagctqa ccaagaacca ggtcagcctg acctgcctgg tcaaaqgctt ctatccaagc 540 
gacatcoccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 

15 cccgtgctgg actccgacgg otcottotto ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggggaacgt cttctcatgc tccqtgatgc atgaggctct gcacaaccac 711 .,__ 
tacacgcaca agagcctrtc cctgtctccg gctcacaggc acaacaattc ttccctgaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tccagctggt gcaatctggg 840 
gctgaggtqa agaagcctqg gtoctoggtg aaggtctcct gcaagqcttc tggaggcacc 900 

20 ttcagcagat ctacgatgca ctgcgtgcga cagccocctg gacaaggcct tgagtggatg 960 
ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagagtc 1020 
acgattaccg cggacaaatc cacqagcaca gcctacatgg agctgagcag cctgagatct 1080 
gaggacacgg ccgtgtatta ctgtgcgaga coccaagtcc actatgatta caacgggttt 1140 
ccttactggg gccaaggaac cctggtcacc gtotcctcag gtggaggcgg ttcaggcgga 1200 

25 ggtgqatccg gcggtggcqg atcgggtggc gqcggatctg acatccagat gacccagtct 1260 
cottccacc, tgtctgcatc tgtaggagac agagtcacca tgacttgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtatcagcag aaaccaggga aagcccctaa gagatggatt 1380 
tatgactcat ccaaactggc ttctggggtc ccatcaaggt tcaqcggcag tggatctqgg 1440 
acagaattca ototcaccat cagcagcctg cagcctgatg attttgcaac ttattactgc 1500 
caacagtgga gtcgtaaccc acccactttc ggcggaggga ccaaggtgga gatcaaacgq 1560 
toctccagrt as 1572 

(SEC? II) NO:49) 
residue 1 to 50 Signal sequence is 

Mature protein sequence of TSC372: 

EPKSSDKTHT OPP:PAPE/2\A GAPSVFIFPP KPKDTLMISR TPEV=VVD VSHEDPEVKF 60 
40 NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN GKAYACAVSN KAIPAPIEKT 1.20 

ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPEMNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTOKSLPLSP GORHNNSSLN 240 
TGTQMAGHSP NSQVQLVQSG AEVKKPGSSV KVSCKASGGT FSRSTMHWVR QAPGQGLEWM 300 
GYINPSSAYT NYNQKFKDRV TITADKSTST AYMELSSLRS EDTAVYYCAR PQVHYDYNGF 360 

45 PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSTLSASVGD RVTMTOSASS 420 
SVSYMNWYQQ KPGKAPKPWI YDSSKLASGV PSRFSGSGSG TEPTLTISSL QPDDFATYYC 480 
QQWSRNPPTF GGGTKVFIKR SSS J Fry') -5 

(SF Q I3LNO:50) 

50 

DNA sequence of lr S4:390: 
atggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagoccog 120 

55 ggtgcaccgt cagtottcct cttcccccca aaacccaagg acaccctcat gatctccogg 180 
acccctqagg tcacatgcgt ggtqgtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactcgtacg tggacggcct gcaggtgcat aatgccaaga caaaaccgcg ggaggagcar 300 
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcatgcqc gqtctccaac aaagccctcc cagccoccat cgagaaaacc 420 

60 atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctocc cccatccogg 480 
gatgagctga ccaagaacca, ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcqccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctocttottc ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 720 
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tacacgcaca agagcctotc cctgtctccg go 	o oaggc acaacaattc ttccctgaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tccacctggt gcaatctggg 840 
cctgaggtqa agaagcctqg gtoctoggtq aaggtctcct gcaaggcttc tgqatatacc 900 
ttcagcagat ctacgatgca ctqggtgcga caqgccoctq gacaagqgct tgagtgqatg 960 
ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagagtc 1020 
acgattaccg cggacaaatc cacgagcaca gcctacatgg agctgagcag cctgagatct 1080 
gaggacacgg ccgtgtatta ctgtgcgaga coccaagtcc actatgatta caacqggttt 1140 
cottactgog gccaaggaac cctggtcacc gtotcctcag gtggacgogg ttcaggcgga 1200 
gqtggatccg goggtqgcqg atcggqtggc ggcggatctq acatccagat gacccaqtct 1260 

10 	cottccaccc tqtctqcatc tgtagqagac agagtcacca tcacttqcaq tgccagctca 1320 
agtgtaagtt acatgaactg gtatcagcag aaaccaggga aaccccctaa gagatggatt 1380 
tatgactcat ccaaactggc ttctgggqtc ccatcaaqgt tcagcggcag tggatctggg 1440  
acagagttca ototcaccat cagcagcctg cagcctgatg attttgcaac ttattactgc 1500 
caacagtgoa gtcgtaaccc acccactttc gocggaggga ccaagotgga gatcaaacgo 1560 

15 	toctrcagct as 1572 

(SIA) 111) TN1):51) 
residue I to 50 Signal segaence is 

20 	Mature protein sequenceof TSC39O: 

EPKSSDKTHT OPPCPAPKAA GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60 
NNYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLEQDWLN GKAYACAVSN KALPAPTEKT p20 
ISTIKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGEYPS DIAVEWESNG QPENNYETTP 180 
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTOKSLSLSP GORHNNSSLN  240 
TGTQMAGHSP NSQVOLVQSG PEVKKPGSSV KVSOKASGYT FSRSTMHWVR QAPGQGLEWM 300 
GYINPSSAYT NYNQKFKDRV TITADKSTST AYMELSSLRS EDTAVYYCAR PQVHYDYNGF 350 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSTLSASVGD RVTITGSASS 420 
SVSYMtNWYQQ KPGKAPKRWI YDSSKLASGV PSRFSGSGSG TEFTLTISSL QPDDFATYYC 480 

30 	QQWSRNPPTE GGGTKVE.-1KR SSS 503 

(SIX? ID/ NO:52)  

DNA sequence! of Me391: 
atggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 60 
gagcccaaat cttctqacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtgcaccgt cagtottcct cttcccccca aaacccaagg acaccctcat gatctccogg 180 
accoctgagg tcacatgcgt ggtggtgqac gtgagccacg aagaccctga qgtcaagttc 240 

40 	aactggtacg tggacggcgt qgaggtgcat aatgccaaga caaaqccgcg qgagqagcag 380 
tacaacagca cgtaccgtot gotcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcatgcgc cgtotccaac aaagccctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaaqggca gocccqagaa ccacagqtgt acaccctgcc cccatccogg 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 

4 	gacatcgccg tggagtggga gaccaatggq cagccggaga acaactacaa gaccacgcct 600 
cccqtgctgg actccgacgg ctocttottc ctctacaqca agctcaccgt qgacaagaqc 660 
aggtogcacc aggcgaacct cttctcatgc tccgtoatgc atgagoctct ccacaaccac 720 
tacacgcaga agagcctctc cctgtotccg cgtcagaggc acaacaattc ttccctgaat 780 
acaggaactc aqatgqcagq tcattctccq aattctcagq tccagctggt gcaatctggg 840 
cctgagotga agaagcctgg gtectoggtg aagotctcct gcaaggcttc tggatatacc 900 
ttcagcagat ctacgatgca 'ciggtqcga caggccoctg gacaagggct tgagtgqata 960 
ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa qgacagagtc 1020 
acgattaccg cggacaaatc cacgagcaca gcctacatgg agctgagcag cctgagatct 1080 
gaggacacgg ccgtgtatta ctgtqcgaga coccaagtcc actatgatta caacqggttt 1140 

55 	cottactgqg gccaaggaac cctggtcacc gtotcctcaq gtqgaggcgq ttcaggcgga 1200 
ggtggatccg goggtggcgg atcoggtggc ggcogatctg acatocacat gacccagtot 1260 
crittccaccc tgtotqcatc tgtaggagac agagtcacca tcacttgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtatcagcag aaaccagqga aagcccctaa qagatggatt 1380 
tatgactcat ccaaactgoc ttctgggctc ccatcaaggt tcagcogcag tggatctggo 1440 

60 	acagagttca ctctcaccat cagcagcctg cagcctgatg attttgcaac ttattactgc 1500 
caacagtgqa gtcgtaaccc acccactttc ggcggaggga ccaagqtgga gatcaaacgq 1560 
toctccagct as 1572 

(SIX? IDIO INR3:53) 
Signal sequence is residue 1 to 60 
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Mature protein sequence of TSC391: 

EPKSSDKTI-IT CPPCPAPEAA GAPSVFLFPP KPKDTLMISR TPEVTCVV-VD - 	MEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRYV LTVLHODWIN GKAYACAVSN KALPAPIEKT 120 
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS RWOOGNVFSC SVMMEALMNH YTQKSLSLSP GUENNSSLN 240 
TGTQMAGHSP NSOVQLVQSG PEVKKPGSSV KVScKASGYT FSRSTMEWVR QAPGQGLEWI 300 

10 GYINPSSAYT NYNQKFKDRV TITADKSTST AYMELSSLRS EDTAVYYCAR PQVHYDYNGF 360 
PYWGOGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIOMTOS PSTLSASVGD RVTITCSASS 420 
SVSYMNWYOQ KPGKAPKRWI YDSSKLASGV PSRFSGSGSG TEFTLTISSL QPDDEATYYC 480 
QQWERNPPTF GGGTKVEIKR SSS I: 0 -' 

-10j 

(ST:) ID NO:54) 
15 

DNA sequence of TSC392: 
atggaaqcac cagcgcagct tctottcctc ctgctactct ggclacccaga taccaccqgt 60 

20 gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
qgtqcaccgt cagtcttcct cttoccocca aaacccaaqg acaccctcat qatctoccqg 180 
accacctgagg tcacatgcgt tggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccacga ctggctgaat 360 
ggcaaggcat acgcatgcgc ggtctccaac aaagccotcc cagoccocat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctgcc cccatcccgg 480 
gatgagctra ccaagaacca gctcagcctg acctgcctgg tcaaacgctt ctatccaagc 540 
gacatcgccg tggagtggga gagcaatggg cagccqgaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctocttottc ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggggaacgt cttctcatgc tocctgatgc atgaggctct gcacaaccac 720 
tacacgcaga agagcctotc cctgtctccg ggtcagaggc acaacaattc ttccctgaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tccagctggt gcaatctggg 840 
cctgaggtca agaagcctcg gtoctoggtg aaggtctcct gcaagrottc tggatatacc 900 
ttcagcaqat ctacqatqca ctgggtgcqa caggcccctg qacaagggct tqagtqgatg 960 

35 ggatacatta atcctagcag tgcttatact aattacaatc agaaattcaa ggacagagtc 1020 
acgattaccg cggacaaatc caccagcaca gcctacatgg agctgagcag cctgagatct 1080 
gaggacacgg ccqtgtatta ctqtgcgaga coccaaqtcc actatgatta caacgggtt.t 1140 
ccttactggg gccaaggaac cctggtcacc gtotcctcag gtggaggcgg ttcaggcgga 1200 
ggtoicatccg gcggtggccg atcgggtggc gccggatctg acatccagat gacccagtct 1260 

40 cottccaccc tgtritgcatc tgtaggagac agagtcacca tqacttgcag tqccaqctca 1320 
agtgtaagtt acatgaactg gtatcagcag aaaccaggga aagccoctaa gagatggatt 1380 
tatgactcat ccaaactggc ttctggggtc ccatcaaggt tcaccggcag tggatctogg 1440 
acagaqttca ctctcaccat cagcagcctq cagcctqatq attttgcaac ttattactgc 1500 
caacagtgga gtcgtaaccc acccactttc ggcqgaggga ccaaggtqga gatcaaacgg 1560 
toctccagct as 1572 

(ST:) IED NO:55)  
Signal sequence is residue I to 50 

50 Mature protein sequence of TSC392: 

EPKSSDKTHT CPPCPAPRAA. GAPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF 60 
NWYVDGVEVH NAKTKPREEO YNSTYRVVSV LTVLEQDWLN GKAYACAVSN KALPAPIEKT 120 

SS ISKAKGOPRE PQVYTLPPSR DELTKNOVSL TGIVKGFYPS DTAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKITVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP GQRHNNSSLN 240 
TGTOMAGHSP NSQVOLVOSG PEVKKPGSSV KVSCKASGYT FSRSTMHWVR QAPGQGLEWM 300 
GYTNPSSAYT NYNQKFKDRV TITADKSTST AYMELSSLRS EDTAVYYCAR PQVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSTLSASVGD RVTMTCSASS 420 
SVSYMNWYQO KPGKAPKRWI YDSSKLASGV PSRFSGSGSG TEFTLTISSL OPDDFATYYC 480 
QQWSRNPPTF GGGTKVEIKR SSS 503 

(SEQ ID ND.* 

DNA sequence of TSC393.  
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15 

20 
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35 

45 

55 

60 

atggaagcac cagcgcagct tctottcctc ctgctactct ggctoccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtgcaccgt cagtottcct cttcccccca aaacccaagg acaccotcat gatctcccgq 180 
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 
tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcatgcgc ggtctccaac aaagccctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gccccgagaa ccacaogtgt acaccctgcc cccatcccgo 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctecttottc ctctacagca agctcaccgt ggacaagagc 660 
aggtggcagc aggggaacgt cttctcatgc tccgtgatgc atgaggctct gcacaaccac 711 .,__ 
tacacgcaga agagcctctc cctgtctccg ggtcagaggc acaacaattc ttccctgaat 780 
acagoaactc agatggcaog tcattctccg aattctcagg tccagctggt gcaatctggo 840 
gctgaggtga agaagcctqg gtoctoggtg aaggtctcct gcaaggcttc tggatatacc 900 
ttcagcagat ctacgatgca ctgggtgcga caggcccctg gacaagggct tgagtggata 950 
ggatacatta atcctagcag tgottatact aattacaatc agaaattcaa ggacagactc 1020 
acgattaccg cggacaaatc cacgagcaca gcctacatgg agctgagcag cctgagatct 1080 
gaggacacgg ccgtgtatta ctgtgcgaga coccaagtcc actatgatta caacgggttt 1140 
ccttactgog gccaaggaac cctggtcacc gtotcctcag gtggacgogg ttcaggcgga 1200 
ggtggatccg goggtggcgg atcgggtggc ggcggatctg acatccagat gacccagtct 1260 
cottccaccc tgtctgcatc tgtaggagac agagtcacca tgacttgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtatcagcag aaaccaggga aagcccctaa gagatggatt 1380 
tatgactcat ccaaactggc ttctggggtc ccatcaaggt tcagcggcag tggatctggg 1440 
acagagttca ctctcaccat cagcagcctg cagcctgatg attttgcaac ttattactgc 1500 
caacagtgoa gtcgtaaccc cactttc gocggaggga ccaagotgga gatcaaacgo 1560 
tcctccagct aa 1572 

(SEA) 111) TN1):57) 
residue 1 to 60 Signal sequence is 

Mature protein sequence of TSC393: 

EPKSSDKTHT CPPCPAPEAk GAPSVFLFPP KPKDTLMISR TPEVTGVVVD VSHEDPEVKF 60 
NNYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLEQDWLN GKkYACAVSN KALPAPTEKT 120 
ISKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTOKSLSLSP GORHNNSSLN  240 
TGTQMAGHSP NSQVOLVQSG AEVKKPGSSV KVSCKASGYT FSRSTMHWVR QAPGQGLEWI 300 
GYINPSSAYT NYNQKFKDRV TITADKSTST AYMELSSLRS EDTAVYYCAR PQVHYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSTLSASVGD RVTMTCSASS 420 
SVSYMNWYQQ KPGKAPKRWil YDSSKLASGV PSRFSGSGSG TEFTLTISSL QPDDFATYYC 480 
QQWSRNPPTF GGGTKVEJKR SSS 503 

(SEC/ IELN10:58) 

DNA sequence of liSC394: 
atggaagcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccggt 60 
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gcccagcacc tgaagccgcg 120 
ggtgcaccgt cagtottcct cttcccccca aaacccaag; acaccctcat gatctcccgg 180 
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc 240 
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 300 
tacaacagca cgtaccgtot gotcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 360 
ggcaaggcat acgcatgcgc ggtctccaac aaagccctcc cagccoccat cgagaaaacc 420 
atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctgcc cccatcccgq 480 
gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 540 
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 600 
cccgtgctgg actccgacgg ctocttottc ctctacagca agctcaccgt ggacaagagc 660 
aggtogcacc aggggaacot cttctcatgc tccgtoatgc atgagoctct ccacaaccac 720 
tacacgcaga agagcctctc cctgtctccg ggtcagaggc acaacaattc ttccctgaat 780 
acaggaactc agatggcagg tcattctccg aattctcagg tccagctggt gcaatctggq 840 
cctgagotga agaagcctgg gtectoggtg aagotctcct gcaaggcttc tggatatacc 900 
ttcagcagat 
ggatacatta 

ctacgatgca, 
agctgagcag 

ctgggtgcga 
tgcttatact 

caggcccctg 
aattacaatc 

gacaagggct 
agaaattcaa 

tgagtggata 
ggacagagtc 

960 
1020 
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acgattaccg cggacnaatc cacgagcaca gcctacatgg agctgagcag cctgagatct 1080 
gaggacacgg ccgtgtatta ctgtqcgaga coccaagtcc actatgatta caacqggttt 1140 
ccttactgqg gccaaggaac cctggtcacc gtotcctcaq gtqgaqgcgq ttcaggcgga 1200 
ggtggatccg goggtggcgg atcgggtggc ggcggatctg acatccagat gacccagtct 1260 
crittccaccc tgtotqcatc tgtaggagac agagtcacca tgacttgcag tgccagctca 1320 
agtgtaagtt acatgaactg gtatcagcag aaaccagqga aagcccctaa qagatggatt 1380 
tatgactcat ccaaactggc ttctggggtc ccatcaaggt tcagcggcag tggatctggg 1440 
acagagttca ctctcaccat cagcagcctg cagcctgatg attttrcaac ttattactgc 1500 
caacagtgqa gtcgtaaccc acccactttc gqcggaggga ccaagqtgga gatcaaacgq 1560 

10 toctccagct as 1572 

SE.,() ID TN-0:59) 
Signal sequence is residue i to 60 

e protein,. sequence of TSC394: 

EPKSSDKTET CPPCPAPEAA GAPSVFLFTP KPKDTLM1SR TPEVTCVVVD VSHEDPEVKF 60 
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLEQDWLN GEAYACAVSN KAIPAPIEKT 120 

20 ISKAKGQPRE PQVYTIPPSR DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP 180 
PVLDSDGSFF LYSKITVDKS RWQQGNVFSC SVMHEALHNK YTQKSLSLSP GQRHKNSSLN 240 
TGTQMAGHSP NSQVQLVQSG PEVKKPGSSV KVSCKASGYT FSRSTMEWVR QAPGQG=I 300 
GviNPSSAYT NYNQKFEDRV TITADKSTST AYMELSSLRS EDTAVYYCAR RQVEYDYNGF 360 
PYWGQGTLVT VSSGGGGSGG GGSGGGGSGG GGSDIQMTQS PSTLSASVGD RVTMTCSASS 420 

25 SVSYMNWYQQ KPGKAPKRWI YDSSKLASGV PSRFSGSGSG TEFTLTISSL QPDDEATYYC 480 
OCWSRMPPTF GGGTKVEIKR SSS JU3 rfl--1 

(SL;) 1'1)100:60) 

30 	DNA sequence of TSC408 . . 
atggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 60 
gatatccaga tgacccagtc tccatccgcc atoitctqcat ctqtaggaga cagagtcacc 120 
atcacttgcc gggcgagtaa gagcattagc aaatatttag cctqgtttca qcagaaacca 180 
gggaaagttc ctaagctccg catccattct ggatctactt tgcaatcagg ggtoccatct 240 

35 cggttcagtg gcagtggatc tgggacaqaa tttactctca ccatcagcag cctgcagcct 300 
gaagattttg caacttatta ctgtcaacaq catattgaat acccgtggac gttcggccaa 360 
gggaccaagg tggaaatcaa acgaggtggc ggagggtctg ggggtggcgg atccggaggt 420 
ggtggctctc aggtccagct ggtacagtct ggggctgagq tgaagaagcc tgqggcttca 480 
gtgaagqtct cctqcaaggc ttctggatac acattcactg actactacat qcactggqtg 540 

40 cgacaggccc ctggacaagg gcttgagtgg atgggatatt ttaatcctta taatgattat 600 
actacatacg cacagaagtt ccagggcaga gtcaccatga ccaggracac gtotatcacc 660 
acagcctaca tggagctgag cagcctgaga tctgacgaca cggccgtgta ttactgtgca 720 
agatcggatg gttactacga tgctatggac tactggggtc aaggaaccac agtcaccgtc 780 
toctcgagtg agoccaaatc ttctgacaaa actcacacat goccaccctg cccagcacct 840 

45 gaagccgcgg gtqcaccgtc agtcttcctc ttoccoccaa aacccaagga caccctcat.g 900 
atctccogga cocctgaggt cacatgcgtg gtggtggacg tgagccacga agaccctgag 960 
gtcaagttca actggtacct gcacggcgtg gaggtccata atgccaagac aaagccgcgr 1020 
gaggagcagt acaacagcac qtaccgtqtg gtcaccgtcc tcaccgtcct gcaccaggac 1080 
tggctgaatg gcaaggcgta cgcgtgcgcg gtctccaaca aagocctocc agccoccatc 1140 
gagaaaacca tctccaaagc caaagggcag ccccgagaac cacaggtcta caccctgocc 1200 
ccatccoggg atgagctgac caagaaccaq gtcagcctga cctgcctggt caaaggctt.c 1260 
tatccaagcg acatcgccgt ggagtgggag agcaatgggc agccggagaa caactacaag 1320 
accacgcctc ccgtgctgra ctccgaccgc tccttcttcc tctacagcaa gctcaccgtr 1380 
gacaagagca ggtggcacca ggggaacgtc ttctcatqct ccgtgatgca tgaggctotg 1440 

55 cacaaccact acacgcagaa gagcctctcc ctgtctccgq gtcagaggca caacaattct 1500 
tccctgaata caggaactca gatcgcaggt cattctccga attctcacgt ccagctgctg 1560 
caatctgggc ctgaggtgaa gaagcctggq toctoggtga aggtotcctg caaggcttct 1620 
ggatatacct tcaqcagatc tacqatgcac tggqtgcqac aggcccctgg acaagggctt 1680 
gagtcgatag gatacattaa tcctagcagt gcttatacta attacaatca gaaattcaar 1740 

60 gacagagtca cgattaccgc ggacaaatcc acgagcacag cctacatgga gctgagcagc 1800 
ctgaqatctg aggacacgqc cgtgtattac tgtgcgagac cccaaqtcca ctatgattac 1860 
aacgggtttc cttactgggg ccaaggaacc ctgctcaccg tctoctcagg tggaggccgt 1920 
tcaggcggag gtggatccgg cggtgqcgga togggtggcg goggatctga catccagatg 1980 
acccagtctc cttccaccct gtctgcatct gtaggagaca qagtcaccat cacttgcagt 2040 
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gccarctcaa gtgtaagtta catgaactgg tatcarcaga aaccarggaa agccoctaar 2100 
agatggattt atgactcatc caaactggct tctggggtcc catcaaggtt cagcggcagt 21 60 
gqatctggqa cagagttcac tatcaccatc agcagcctgc agcctqatga ttttgcaact 2220 
tattactgcc aacagtggag tcgtaaccca cccactttcg goggagggac caaggtggag 2280 
atcaaacggt cctccagcta a 2301 

.SE)AD NO:61) 
Signal sequence is reside 1 to 60 

10 

Mature protein sequence of TSC4O8: 

DIQMTIQSPSA MSASVGDRVT ITICRASKSIS KYLAWFQQKP GKVPKLRI_ GSTLQSGVPS 60 
15 RFSGSGSGTE FTLTISSLOP EDFATYYCOQ HIE7PWTFGQ GTKVEIKRGG GGSGGGGSGG 120 

GGSQVQLVQS GAEVKKPGAS VKVSCKAEGY TFTDYYMETWV RQAPGQGLEW MGYFNPYNDY 180 
TRYAQKFQGR VTMTRDTSIS TAYMELSSLR SDDTAVYYCA RSDGYYDAMD YWGQGTTVTV 240 
SSSEPKSSDK THTCPPCPAP EAAGAPSVFL FPPKPKDTLM ISRTPEVTCV VVDVSHEDPE 300 
VKTNWYVDGV EVHNAKTKPR EEQYNSTYRV' VITVLHQD WLNGKAYACA VSNKALPAPI 360 

20 EKTISKAKGQ PREPOVYTLP PSRDELTKNO VSLTCLVKGF YPSDIAVEWE SNGQPENNYK 420 
TTPPVLDSDG SFFLYSKLTV DKSRWQQGNV FSCSVMHEAL HNHYTOKSLS LSPGQRHNNS 480 
SLNTGTQMAG HSPNSQVQIN QSGPEVKKTG SSVKVSCKAS GYTFSRSTMH WVRQAPGQGL 540 
EWIGYINPSS AYTNYNOKFK DRVTTTADKS TSTAYMELSS LRSEDTAVYY aARPOVHYDY 600 
NGETYNGQGT LVTVSSGGGG SGGGGSGGGG SGGGGSDIQM TQSPSTLSAS VGDRVTITCS 66n 

Zti ASSSVSYMNW YQQKTGKAPK RWIYDSSKIA SGVPSRFSGS GSGTEFTLTI SSLUDDFAT 720 
' 	CQQWSRNP PTFGGGTKVE IKRSSS 746 

(SIX? 10 INO:62) 

sV 	DNA sequence of TSC409 . 
atggaagcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccggt 60 
gatatccaga tgacccagtc tccatccgcc atgtotqcat ctgtaggaga cagagtcacc 120 
atcacttgcc gggcgagtaa gagcattagc aaatatttag cctggtttca qcagaaacca 180 
gggaaagttc ctaagctccg catccattct ggatctactt tgcaatcagg ggtoccatct 240 

35 cggttcagtg gcagtggatc tgggacagaa tttactctca ccatcagcag cctgcagcct 300 
gaagattttg caacttatta ctgtcaacaq catattgaat acccgtggac gttcggccaa 360 
gggaccaagg tggaaatcaa acgaggtggc ggagggtctg ggggtggcgg atccggaggt 420 
ggtggctctc aggtccagct ggtacagtct ggggctgagg tgaagaagcc tggggcttca 480 
gtgaagqtct cctqcaaggc ttctggatac acattcactg actactacat qcactggqtg 540 

40 cgacaggccc ctggacaagg gcttgagtgg atgggatatt ttaatcctta taatgattat 600 
actacatacg cacagaagtt ccagggcaga gtcaccatga ccaggracac gtctatcagc 660 
acagcctaca tggagctgag cagcctgaga tctgacgaca cggccgtgta ttactgtgca 720 
agatcggatg gttactacga tgctatggac tactggggtc aaggaaccac agtcaccgtc 780 
toctcgagtg agcccaaatc ttctgacaaa actcacacat goccaccctg cccagcacct 840 

45 gaagccgcgg gtgcaccgtc agtcttcctc ttccccccaa aacccaagga caccctcat.g 900 
atctccogga cocctgaggt cacatgcgtg gtggtggacg tgagccacga agaccctgag 960 
gtcaagttca actggtacct gcacggcgtg gaggtccata atgccaagac aaagccgcgr 1020 
gaggagcagt acaacagcac gtaccgtgtg gtcagcgtcc tcaccgtcct gcaccaggac 1080 
tggctgaatg gcaaggcgta cgcgtgcgcg gtctccaaca aagocctocc agccoccatc 1140 
gagaaaacca tctccaaagc caaagggcag ccccgagaac cacaggtcta caccctgocc 1200 
ccatccoggg atgagctgac caagaaccag gtcagcctga cctgcctggt caaaggctt.c 1260 
tatccaagcg acatcgccgt ggagtgggag agcaatgggc agccggagaa caactacaag 1320 
accacgcctc ccgtgctgra ctccgacggc tocttottcc tctacagcaa gctcaccgtr 1380 
gacaagagca ggtggcagca ggggaacgtc ttctcatgct ccgtgatgca tgaggctctg 1440 

55 cacaaccact acacgcagaa gagcctctcc ctgtctccgq gtcagaggca caacaattct 1500 
tccctgaata caggaactca gatcgcaggt cattctccga attctcacgt ccagctgctg 1560 
caatctgggc ctgaggtgaa gaagcctggg toctoggtga aggtotcctg caaggcttct 1620 
ggatatacct tcaqcagatc tacqatgcac tggqtgcqac aggcccctgg acaagggctt 1680 
gagtcgatcg gatacattaa tcctagcagt gcttatacta attacaatca gaaattcaar 1740 

60 gacagagtca cgattaccgc ggacaaatcc acgagcacag cctacatgga gctgagcagc 1800 
ctgaqatctg aggacacggc cgtgtattac tgtgcgagac cccaaqtcca ctatgattac 1860 
aacgggtttc cttactgggg ccaaggaacc ctgctcaccg tctoctcagg tggaggccgt 1920 
tcaggcggag gtggatccgg cggtggcgga togggtggcg gcggatctga catccagatg 1980 
acccagtctc cttccaccct gtctgcatct gtaggagaca qagtcaccat qacttgcagt 2040 
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gccacctcaa gtgtaagtta catgaactgg tatcaccaga aaccacggaa agccoctaac 2100 
agatggattt atgactcatc caaactggct totggggiccc catcaaggtt cagcggcagt 21 60 
ggatctggga cagagttcac tatcaccatc aqcagcctgc agcctgatga ttttgcaact 2220 
tattactgcc aacagtggag tcgtaaccca cccactttcg goggagggac caaggtggag 2280 
atcaaacggt cctccagcta a 2301 

(SEQ ii) Tql):63) 
Signal sequence is reside i to 60 

10 	Mature protein sequence of TSC409: 

DIQMTQSPSA MSASVGDPVT ITCRASKSIS KYLAWFQQKP GKVPKLRIHS GSTLQSGVPS 60 
RFSGSGSGTE FTLTISSLQP EDFATYYCOD HIEYPWTFGO GTKVEIKRGG GGSGGGGSGG 120 
GGSQVQLVQS GAEVKKTGAS VKVSCKASGY TFTDYYMNNV RQAPGQGLEW MGYFNPYNDY 180 

15 	TPYAQKFQGP. VTMTRDTSIS TAYMELSSLR SDDTAVYYCA. RSDGYYDAMD YWCQGTTVTV 240 
SSSEPKSSDK THTCPPCPAP EAkaAPSVFL FPPKPKDTLM ISRTPEVTCV VVDVSHEDPE 300 
VKTNWYVDGV EVHNAKTKPR EEQYNSTYPV VSVITVLHQD WLNGKAYACA VSNKALPAPI 360 
EKTISKAKGQ PREPQVYTLP PSRDELTKNQ VSLTCLVKGF YPSDIAVEWE SNGQPENNYK 420 
TTPPVLDSDG SFFLYSKLTV DKSRWQQGNV FSCSVMHEAL HNHYTOKSLS LSPGQRHNNS 480 

20 	SLNTGTQMAG HSPNSQVQLV Q.SGPEVKKTG SSVKVSCKAS GYTFSRSTMH WVRQAPGQGL E.;40 
EWMGYINPSS AYTNYNQKFK DRVTITADKS TSTAYMELSS LRSEDTAVYY CARPQVHYDY 600 
NGFPYNGQGT LVTVSSGGGG SGGGGSGGGG SGGGGSDIQM TQSPSTLSAS VGDRVTMTCS 660 
ASSSVSYMNN YQ0KPGKAPK RWTYDSSKLA SGVTSRFSGS GSGTEFTLTI SSLOPDDFAT 7.Th .,__ 
YYCQQNSPNT PTFGGGTKVE IKRSSS 746 

Zti 	(S :Q IU) 	TI):6/4) 

DNA sequence of T S C410 
atggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 60 

30 	gatatccaga tgacccagtc tccatccgcc atgtctgcat ctgtaggaga cagagtcacc 120 
atcacttgcc gggcgagtaa gagcattagc aaatatttag cctcgtttca gcagaaacca 180 
gggaaagttc ctaagctccg catccattct ggatctactt tgcaatcagg ggtoccatct 240 
cggttcagtg gcagtggatc tgggacagaa tttactctca ccatcagcag cctgcagcct 300 
gaagattttg caacttatta ctgtcaacag catattgaat acccgtggac gttcggccaa 360 
gggaccaagg tggaaatcaa acgaggtggc ggagggtctg ggggtggcqg atccggaggt 420 
ggtggctctc aggtccagct ggtacagtct ggggctgagg tgaagaagcc tggggcttca 480 
gtgaagctct cctgcaaggc ttctggatac acattcactg actactacat gcactggctg 540 
cgacaggccc ctggacaagg gottgagtgg atgggatatt ttaatcctta taatgattat 600 
actagatacg cacagaagtt ccagggcaga gtcaccatga ccagggacac gtctatcagc 660 
acagcctaca tggagctgag cagcctgaga tctgacgaca cggccctgta ttactgtgca 720 
agatcggatg gttactacga tgctatggac tactggggtc aaggaaccac agtcaccgtc 780 
tcctcgagtg agcccaaatc ttctgacaaa actcacacat gcccaccgtg cccagcacct 840 
gaagccrogg gtgcaccgtc agtcttcctc ttccccccaa aacccaacga caccctcatg 900 
atctccogga cccctgaggt cacatgcgtg gtggtggacg tgagccacga agaccctgag 960 
gtcaagttca actggtacgt ggacggcgtg gaggtgcata atgccaagac aaagccgcgg 1020 
gaggagcagt acaacagcac gtaccgtgtg gtcagcgtcc tcaccgtcct gcaccaggac 1080 
tggctgaatg gcaaggcgta cgcgtgcgcg gtctccaaca aagocctocc agccoccatc 1140 
gagaaaacca totccaaaqc caaagggcag ccccgagaac cacaggtgta caccctgccc 1200 
ccatcccggg atgagctgac caagaaccag gtcagcctga cctgcctggt caaaggcttc 1260 
tatccaagcg acatcgccgt ggagtgggag agcaatgggc agccggagaa caactacaag 1320 
accacgcctc ccgtgctgga ctccgacggc tccttcttcc tctacagcaa gctcaccgtg 1380 
gacaagagca ggtggcagca ggggaacgtc ttctcatgct ccgtgatgca tgaggctctg 1440 
cacaaccact acacgcagaa gagcctotcc ctgtotccqg gtcagaggca caacaattct 1500 
tccctgaata caggaactca gatggcaggt cattctccga attctcaggt ccagctggicq 1560 

55 	caatctgggg ctgaggtgaa gaagcctggg tcctcggtga aggtotcctg caaggcttct 1620 
ggatatacct tcagcaqatc tacgatgcac tgggtgcgac aggcccctgg acaagggctt 1680 
gagtggatag gatacattaa tcctagcagt gcttatacta attacaatca gaaattcaag 1740 
gacagagtca cgattaccgc ggacaaatcc acgagcacag cctacatgga gctgagcagc 1800 
ctgagatctg aggacacggc cgtgtattac tgtgcgagac cccaagtcca Y- 	t, 1860 

60 	aacgqgtttc cttactggqg ccaaggaacc ctggtcaccg tctcctcagg tggaggcggt 1920 
tcaggcggag gtggatccgg cggtggcgga togggtggcg gcggatctga catccagatg 1980 
acccagtctc cttccaccct gtctgcatct gtacgagaca gagtcaccat gacttgcagt 2040 
gccagctcaa gtgtaagtta catgaactgg tatcagcaga aaccagggaa agccoctaag 2100 
agatggattt atgactcatc caaactggct tctggggtcc catcaaggtt cagcggcagt 2160 
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ggatctggca cagagttcac tctcaccatc accagcctgc agcctcatga ttttgcaact 2220 
tattactgcc aacagtggag tcgtaaccca cccactttcg goggagggac caaggtggag 2280 
atcaaacggt cctccagcta a 2301 

(SIA) ID 1N0:65) 
segience is residue I to 50 Signal 

Mature protein sequenceof TSC41O: 

DIOMTOSPSA MSASVGDRVT ITCRASKSIS KYLAWFQQKP G VPKLRIMS GSTLQSGVPS 60 
RFSGSGSGTE FTLTISSLQP EDFATTYCQQ HIEYPWTFGQ GTKVEIKRGG GGSGGGGSGG 120 
GGSQVQLVQS GAEVKKPGAS VKVSCKASGY TFTDYYMHWV PQAPGQGLEW MGYFNPYNDY 180 
TRYAQKFOGR VTMTRDTSIS TAYMELSSLR SDDTAVYYCA RSDGYYDAMD YWGQGTTVTV 240 
SSSEPKSSDK THTOPPOPAP &kkall,PSVFL FPPKPKDTLM ISRTPEVTCV VVDVSHEDPE 300 

5 VKINWYVDGV EVHNAKTKPR EEQYNSTYRV VSVLTVLHQD WLNGKAYACA VSNKALPAPI 360 
EKTISKAKGO PREPQVYTLP PSRDELTKNQ VSLTCLVKGF YPSDIAVEWE SNGOPENNYK 420 
TTPPVLDSDG SFFLYSKLTV DKSRWQQGNV FSCSVMHEAL HNHYTQKSLS LSPGQRHNNS 480 
SLNTGTQMAG HSPNSQVQLV QSGAEVKKTG SSVKVSCKAS GYTFSRSTME WVRQAPGQGL 540 
EWTGYINPSS AYTNYNQKFK DRVTITADKS TSTAYMELSS LRSEDTAVYY CARPQVHYDY 600 

0 NGETYWGQGT LVTVSSGGGG SGGGGSGGGG SGGGGSDTOM TQSPSTLSAS VGDRVTMTCS 660 
ASSSVSYMNW YQQKPGKAPK RWIYDSSKLA SGVPSRFSGS GSGTEFTLTI S 	QPDDFAT 720 
YYCQQWSRNP PTFGGGTKVE I 746 

(SEC.? ID INJ:66) 

DNA sequence of TSC411 . . 
atggaagcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccggt 60 
gatatccaca tgacccagtc tccatccc;cc atgtctgcat ctgtacgaga cagagtcacc 120 
atcacttgcc gggcgagtaa gagcattagc aaatatttag cctgatttca gcagaaacca 180 
gggaaagttc ctaagctccg catccattct gatctactt tacaatcaag ggtcccatct 240 
cggttcagtg gcagtggatc tggracagaa tttactotca ccatcagcag cctgcagcct 300 
gaagatttta caacttatta ctatcaacaq catattaaat acccgtagac gttcggccaa 360 
gggaccaagg tggaaatcaa acgaggtggc ggagggtotg ggggtggcgg atccggaggt 420 
ggtgcctctc aggtccagct gctacagtct goggctgagg tgaagaagcc tggggcttca 480 
gtgaaggtct cctqcaaggc ttctggatac acattcactg actactacat gcactgggtg 540 

5 cgacaggccc ctggacaagg gattgagtgg atgggatatt ttaatcctta taatgattat 600 
actagatacg cacagaagtt ccacggcaga gtcaccatga ccarggacac gtctatcagc 660 
acagcctaca tggagctgag cagcctgaga tctgacgaca cggccgtgta ttactgtgca 720 
agatcggatg gttactacga tgctatggac tactgaggtc aaggaaccac agtcaccgtc 780 
tcctcgagtg agoccaaatc ttctgacaaa actcacacat gcccaccgtg cccagcacct 840 
gaagccgcgg gtgcaccgtc agtcttcctc ttccccccaa aacccaagga caccotcatg 900 
atctcccgga cocctgaggt cacatgcgtg gtggtggacg tgagccacga agaccctgag 960 
gtcaagttca actggtacgt ggacggcg a gag 	t. atgccaagac aaagccgogg 1020 
gaggagcagt acaacagcac gtaccctgtc gtcagcgtcc tcaccgtcct gcaccagcac 1080 
tggctgaatg gcaaggcgta cgcgtgcgcg gtctccaaca aagccctccc agcccccatc 1140 

5 gagaaaacca tctccaaagc caaagggcag ccccgagaac cacaggtgta caccctgccc 1200 
ccatoccgcg atgagctgac caagaaccag gtcagcctga cctgcctggt caaaggcttc 1260 
tatccaagcg acatcgccgt ggagtgggag agcaatgggc agccggagaa caactacaag 1320 
accacgcctc ccgtgctgga ctccgacggc tocttottcc tctacagcaa gctcaccgtg 1380 
gacaagagca ggtggcagca gggcaacgtc ttctcatgct ccgtgatcca tgaggctctg 1440 

0 cacaaccact acacgcagaa gagcctotcc ctgtotcogg gtcagaggca caacaattct 1500 
tccctgaata caggaactca gatggcaggt cattctccga attctcaggt ccagctggtg 1560 
caatctggcc ctgaggtgaa gaagcctggg toctccgtga aggtotcctc caaggcttct 1620 
ggatatacct tcagcagatc tacgatgcac tgggtgcgac aggcccctgg acaagggctt 1680 
gagtggatag gatacattaa toctagcagt gottatacta attacaatca gaaattcaag 1740 

5 gacagactca cgattaccgc ggacaaatcc acgagcacag cctacatcga gctgagcagc 1800 
ctgagatctg aggacacggc cgtgtattac tgtgcgagac cccaagtcca ctatgattac 1860 
aacgggtttc cttactgggg ccaaggaacc ctggtcaccg tctoctcagg tggaggcggt 1920 
tcagccggag gtggatccog ccgtggcgga tcgggtggcg gcggatctga catccagatc 1980 
acccagtctc cttccaccct gtctgcatct Thggagaca gagtcaccat gacttgcagt 2040 

0 gccagctcaa gtgtaagtta catgaactgg tatcagcaga aaccagggaa agcccctaag 2100 
agatggattt atgactcato caaactggct tctogggtcc catcaagott cagcggcagt 2160 
ggatctagga cagagttcac tctcaccatc agcagcctgc agcctgatga ttttgcaact 2220 
tattactgcc aacagtggag tcgtaaccca cccactttcg gcggagggac caaggtggag 2280 
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20 

25 

30 

55 

60 

atcaaacgct cctcca eta _..1J 0" 

O:67)  
Signal seddence i s residue I to 50 

M Lure protein sequence of 11: 

DIQMTQSPSA MSASVGDRVT ITCRASKSIS KYLAWFQQKP GKVPKLRIHS GSTLQSGVPS 50 
GSGSGTE FTLTISSLQP EDEATYYCQQ HIEYPWTFGQ GTKVEIKRGG GGSGGGGSGG 120 

GGSQVQLVQS GAEVKKTGAS VEVSOKASG7 TFTDYYNEWV RQAPGQGLEW MGYFNPYND7 180 
TRYAQKFQGR VTMTRDTSIS TAYMELSSLR SDDTAVYYCA RSDGYYDAMD YWGQGTTVTV 240 
SSSEPKSSDK THTCPPCPAP EAAGAPSVFL FPPKPKDTLM ISRTPEVTCV VVDVSHEDPE 300 
VEFNWYVDGV EVENAKTKPR EEQYNSTYRV VSVLTVLHOD WLNGKAYACA VSNKALPAPI 350 
EKTISKAKGQ PREPQVYTLP PSPDELTKNQ VSLTOLVKGF YPSDIAVEWE SNGQPENNYK 420 
TTPPVLDSDG SFFLYSK1= DKSRWQQGNV FSCSVMHEAL HNHYTQKSLS LSPGQRHNNS 480 
SLNTGTOMAG HSPNSQVQLV QSGPEVKKPG SSVKVSCKAS GYTFSRSTMH WVROAPGOGL 540 
EWGYINPSS AYTNYNQKFK DRVTITADKS TSTAYMELSS LRSEDTAVYY CARPQVHYDY 600 
NGFPYWGQGT LVTVSSGGGG SGGGGSGGGG SGGGGSDIQM TQSPSTLSAS VGDRVTMTCS 560 
ASSSVSIMNW YQQKTGKAPK. RWIYDSSKLA SGVPSRFSGS GSGTEFTLTI SSLQPDDEAT 720 
YYCQQWSRNP PTFGGGTKVE IKPESS 746 

(SEQ ID 1NA):68) 

DNA sequence of CAS105 . . 
atggaarcae cagcgcagct tctcttcctc ctgctaetct ggctcccaga taccaccrgt 60 
gaggtgcagc tggtgcagtc tggagcaqag gtgaaaaagc ccgclagaqtc tctgaagatt 12A 

tcctgtaagg gctccggtta ctcattcact ggctacaata tgaactgggt gcgccagatg 180 
cccgcgaaag gcctggagtg gatgggcaat attgatcctt attatcgtgg tactacctac 240 
aaccqgaaqt tcaagqgcca gqtcactatc tccgccgaca agtccatcaq caccgcctac 300 
ctgcaatgga gcagcctgaa ggcctcggac accgccatgt attactgtgc acqctcagtc 360 
ggccotttca actcctgggg ccacggcacc ctactcactg tctoctetgg gggtggacgc 420 
tctggtqgcg gtgqctratgg cggaggtqga tccqgtgqcg qcgqatctgg cgggqgtqgc 480 
totgaaattg tgttgacaca qtctccaqcc accctgtott tgtctccagg cgaaagagcc 540 
accetctect gccgagcaag tcaaaatgtt tacagctact tagcctggta ccaacagaaa 600 
cctggccagg ctcctaggct cctcatctat tttgcaaaaa ccttagcaga aggtattcca 0 

gccaggttca gtggcagtgg ctccgqgaca gacttcactc tcaccatcaq caqcctagag 720 
cctgaacatt ttgcagttta ttactgtcaa catcattccg ataatcectg gacattccgc 780 
caagggacca aggtggaaat caaatcctcg agtgagccca aatcattctga caaaactcac 840 
acatgcccac cgtqcccagc acctgaaqcc gogggtgcac cgtcagtctt cctottoccc 900 
ccaaaaccca aggacacect catgatctcc ecgaccoctg aggteacatg cgtggtggtc 960 
gacgtgagcc acgaagaccc tgaggtcaag ttcaactggt acgtggacgg cgtggaggtg 1020 
cataatgcca aqacaaagcc gogggaggaq cagtacaaca gcacgtaccq tgtggtcagc 1080 
gtaacteaccg tcctgcacca ggactggctg aatcgcaagg catacgectg cgoggtotcc 1140 
aacaaagccc triccagoccc catcgagaaa accatctcca aagccaaagg gcagocccga 1200 

gaaccacagg tgtacaccct gcccccatcc cggqatgagc tgaccaaqaa ccagqtcagc 1260 
ctgacctgcc tggtcaaagg cttctatcca agcgacatcg ccgtggagtg qgagagcaat 1320 
gggcagccgg agaacaacta caagaccacg cctoccgtgc tggactccga cggctccttc 1380 
ttcctctaca gcaagctcac -qtggacaaq aqcagqtggc agcagqggaa cgtottctca 1440 
tqctccgtga tqcatqaggc tctgcacaac cactacacgc agaagagcct ctccctqtct 1500 

crigggtcaga ggcacaacaa ttottricctg aatacaggaa ctcagatggc aggtcattct 1560 

ccgaattctc aggtccagct ggiccigagtot gggqgcggag tggtgcacicc tgggcggtca 1620 
ctgaggctgt cctqcaaggc ttctggctac acctttacta qatctacgat qcactgggta 1680 
aggcaggccc ctggacaagg tctggaatgg attggataca ttaatcctag cagtgcttat 1740 
actaattaca atcagaaatt caaggacagq ttcacaatca gragcaqacaa atccaagagc 1800 
acagccttcc tqcagatgga cagcctgagq cccgaggaca ccqgcgtcta tttctgtgca 1860 
cggccccaag tccactatga ttacaacggg tttccttact ggggccaagg gactoccgtc 1920 
actgtclacta gcgqtggcgg aggqtctqgg ggtqgcgqat ccggaggtgg tggctctqca 1980 
caacTacatcc agatgaccca qtctccaagc agcctgtotg caagcgtgqg qgacagggtc 2040 
accatgacct gcagtgccag ctcaagtgta agttacatga actggtacca gcagaagccg 21 00 

gqcaaggccc ccaaaagatg gatttatgac tcatccaaac tgqcttctgq agtccctgct 2160 
cqcttcagtg gcagtqggtc tgggaccgac tataccctca caatcagcaq cctgcaqccc 2220 
gaagatttcg ccacttatta ctgccagcag tggagtegta acccacecac gttcggargg 2280 
gggaccaagc tacaaattac atcctccagc taa 2313 
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(SEC? ID NO:69) 
Signal sequence is residue 1 to 60 

Mature protein sequence of CAS1O5: 

EVQLVQSGAE VEKPGESLKI SCKGSGYSFT GYNMEWVROM PGKGLEWMGN TDPY7GGTTY 60 
NEKFKGQVTI SADKSISTAY LQWSSLKASD LAMYYCARSV GPFDSWGQGT LVTVSSGGGG 120 
SGGGGSGGGG SGGGGSGGGG SEIVLTOSPA TLSLSPGERA TLSCRASENV YSMLAWMOQK 180 
PGQAPRLLIY F'AKTLAEGIP ARFSGSGSGT DFTLTISSLE PEDFAVYYCQ HHSDNPWTFG 240 
QGTKVEIKSS SEPKSSDKTH TCPPCPAPEA AGAPSVFLFP PKPKDTLMIS RTPEVTCVVV 300 
DVSHEDPEVK FNWYVDGVEV HNAKTKPPEE QYNSTYRVVS VLTVLHQDWL NGKAYACAVS 360 
NKALPAPIEK TISKAKGQPR EPQVYTLPPS RDELTKNQVS LTCINEGEYP SDIAVEWESN 420 
GQPENNYKTT PPVLDSDGSF FLYSKLTVDK SRWQQGEVFS CSVMHEALHN HYTQKSLSLS 480 
PGQRHENSSL NTGTQMAGNIS PNKVQLVES GGGVVQPGRS LRLSCKASGY TFTRSTMEWV 540 
RQAPGQGLEW IGYINPSSAY TWYNQEFKDR FTISADKSKS LAELQMDSLR PEDTGVYPCA 600 
RPQVHYDYNG FPYWGQGTPV TVSSGGGGSG GGGSGGGGSA Q' IQ;,  SLSASVGDRV 660 
TMTCSASSSV SYMNWYQQKP GKAPKRWIYD SSKLASGVFA RFSGSGSGTD YTLTISSLQF 720 
EDFATYYCQQ WSRNPPTFGG GTKLOITSSS 750 

(SEA) 111) NO:70) 

DNA sequence of Anti-C 37 X TSC445: 
atggaarcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccrgt 60 
gaggtgcagc tggtgcagtc tggagcagag gtgaaaaagc coggagagtc tctgaagatt 120 
tcctgtaagg gctccggtta ctcattcact ggctacaata tgaactgggt gcgccagatg 180 

cccgcgaaag gcctggagtg gatgggcaat attgatcctt attatcgtgg tactacctac 240 
aaccggaagt tcaagggcca ggtcactatc tccgccgaca agtccatcag caccgcctac 300 
ctgcaatgga gcagcctgaa ggcctcggac accgccatgt attactgtgc acgctcagtc 360 
ggccctttca actcctgggg ccarggcacc ctactcactg tctoctotgg gggtggacgc 420 
tctggtggcg gtggctctgg cggaggtgga tcoggtggcg gcggatctgg cgggggtggc 480 
tctgaaattg tgttgacaca gtctccagcc accctgtctt tgtctccagg cgaaagagcc 540 
accctotcct gccgagcaag tcaaaatgtt tacagctact tagcctggta ccaacagaaa 600 
cctggccagg ctcctaggct cctcatctat tttgcaaaaa ccttagcaga aggtattcca 660 
gccaggttca gtggcagtgg ctccgggaca gacttcactc tcaccatcag cagcctagag 720 
cctgaaratt ttgcagttta -`' 	tgtcaa catcattccg ataatccctg gacattccgc 780 
caagggacca aggtggaaat caaatcctcg agtgagccca aatcattctga caaaactcac 840 
acatgcccac cgtgcccagc acctgaagcc gcgggtgcac cgtcagtctt cctottoccc 900 
ccaaaaccca aggacaccct catgatctcc ccgaccoctg aggtcacatc cgtggtggtc 960 
gacgtgagcc acgaagaccc tgaggtcaag ttcaactggt acgtggacqg cgtggaggtg 1020 
cataatgcca agacaaagcc gcgggaggag cagtacaaca gcacgtaccg tgtggtcagc 1080 
gtcctcaccg tcctgcacca ggactggctg aatggcaagg catacgcgtg cgcggtctcc 1140 
aacaaagccc triccagoccc catcgagaaa accatctcca aagccaaagg gcagocccga 1200 
gaaccacagg tgtacaccct gcccccatcc cgggatgagc tgaccaagaa ccaggtcagc 1260 
ctgacctgcc tggtcaaagg cttctatcca agcgacatcg ccgtggagtg ggagagcaat 1320 
gggcagccog agaacaacta caagaccacg cctoccgtgc tggactccga cggctccttc 1380 
ttcctctaca gcaagctcac cgtggacaag agcaggtggc agcaggggaa cgtottctca 1440 
tgctccgtga tgcatgaggc tctgcacaac cactacacgc agaagagcct ctocctgtot 1500 
ccgggtcaga ggcacaacaa ttottocctg aatacaggaa ctcagatcgc aggtcattct 1560 
ccgaattctc aggtccagct ggtgcaatct gggcctgagg tgaagaagcc tgggtcctcg 1620 
gtgaaggtct cctgcaaggc ttctggatat accttcagca gatctacgat gcactgggtg 1680 
cgacaggccc ctggacaacg gcttgagtgg ataggataca ttaatcctag cagtgcttat 1740 
actaattaca atcagaaatt caaggacaga gtcacgatta ccgcggacaa atccacgagc 1800 
acagcctaca tggagctgag cagcctgaga tctgaggaca cggccgtgta ttactgtgcg 1860 
agaccccaag tccactatga ttacaacggc tttccttact ggggccaagg aaccctggtc 1920 
accgtctcct caggtggagg cggttcaggc ggaggtggat coggcggtgg cggatcgggt 1980 
ggcggcggat ctgacatcca gatgacccag tctccttcca ccctgtctgc atctgtagga 2040 
gacacagtca ccatgacttg cagtgccagc tcaagtgtaa c;ttacatgaa ctggtatcac 2100 
cagaaaccag ggaaagcccc taagagatgg atttatgact catccaaact ggcttctggg 21 60 
gtcccatcaa ggttcagogg cagtggatct gggacagagt tcactctcac catcagcagc 2220 
ctgcagcctg atgattttgc aacttattac tgccaacagt ggactcgtaa cccacccact 2280 
ttcggcggag ggaccaaggt ggagatcaaa cggtoctcca gctaa 2325 

1 1 0 
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(SEC? ID NO:71) 
Signal sequence is residue 1 to 60 

Mature protein sequence of Anti-0037 X TSC44S: 

EVQLVQSGAE VKKPGESLKI SCKGSGYSFT GYNMNWVROM PGKGLEWMGN IDPYYGGTTY 60 
NRKFKGQVTI SADKSISTAY LQWSSLKASD LAMYYCARSV GPFDSWGQGT LVTVSSGGGG 120 
SGGGGSGGGG SGGGGSGGGG SEIVLTQSPA TLSLSRGERk TLSCRASENV YSYLAWYQQK 180 
PGOAPRLLIY FAKTLAEGIP ARFSGSGSGT DFTLTISSLE PEDFAVYYCQ EMSDNPWTFG 240 
QGTKVHIKSS SEPKSSDKTH TOPPOPAPEA AGAPSVFLFP PKPKDTLMIS RTPEVTCVVV 300 
DVSHEDPEVK FNWYVDGVEV HNAKTKPPEE UNSTYRWS VLTVLEQDWL NGKAYACAVS 360 
NKALPAPIEK TISKAKGQPR EPTTZTLPPS RDELTKNQVS LTCLVKGFYP SDIAVEWESN 420 
GQPENNYKTT PPVLDSDGSF FLYSKLTVDK SRWQQGNVES CSVMHEALHN HYTQKSLSLS 480 
PGQRHENSSL NTGTQMAGHS PNSOVOLVQS GPEVKKPGSS VKVS 	ASGY TFSRSTMEWV 540 
RQAPGOGLEW IGYINPSSAY TNYNQKFKDR VTITADKSTS TAYMELSSLR SEDTAVYYCA 600 
RPQVHYDYNG FPYWGQGTLV TVSSGGGGSG GGGSGGGGSG GGGSDIQMTQ SPSTLSASVG 660 
DRVTMTCSAS SSVSYMNWYQ QKPGKAPKRW IYDSSKLASG VPSRFSGSGS GTEFTLTISS 720 
LOPDDFATYY COQWSRNPPT FGGGTKVEIK RSSS 754 

(SEA) 111) NO:72) 

DNA sequence of Anti-CD37 X TSC452: 
atggaagcac cagcgcagct tctcttcctc ctgctactct gegctoccaga taccaccggt 50 
gaggtgcagc tggtgcagtc tggagcagaq gtgaaaaagc coggagagtc totgaagatt 120 
tcctgtaagg gctccggtta ctcattcact ggctacaata tgaactgggt qcgccagatg 180 
cccqggaaag gcctggacTtg gatgggcaat attgatcctt attatggtqg tactacctac 240 
aaccggaagt tcaagggcca ggtcactatc tccgccgaca agtccatcag caccgcctac 300 
ctgcaatgqa gcagcctgaa ggcctcggac accgccatgt attactgtgc acqctcagtc 360 
ggccotttcg actoctgggq ccagggcacc ctggtcactg tctoctotgq geggtggaggc 420 
tctggtggcg gtggctctgg cggaggtgga tcoggtggcg goggatctqg cgqgggtggc 480 
tctgaaattg tgttgacaca gtctccaqcc accctgtctt tgtctccagg cgaaagagcc 540 
accctotcct gccgagcaag tgaaaatgtt tacagctact tagcctggta ccaacagaaa 600 
cctggccagg ctcctaggct cctcatctat tttgcaaaaa ccttagcaga aggtattcca 660 
gccaggttca gtggcagtgg ctccgqgaca gacttcactc tcaccatcag cagcctagag 720 
cctgaagatt ttgcagttta ttactqtcaa catcattccg ataatccgtg gacattcggc 780 
caagggacca aggtggaaat caaatcctcg agtgagccca aatottctqa caaaactcac 840 
acatgcccac cgtqcccagc acctgaaqcc gcgggtgcac cgtcagtctt cctottoccc 900 
ccaaaaccca aggacaccct catgatctcc cggacccctg aggtcacatg cgtggtggtg 960 
gacgtgagcc acgaagaccc tcaggtcaag ttcaactggt acgtqcacqg cgtggaggtc 1020 
cataatgcca agacaaagcc gogggaggag cagtacaaca gcacqtaccg tgtggtcacc 1080 
gtoctcaccg tcctgcacca ggactggctg aatggcaagg catacgcgtg cgcggtctcc 1140 
aacaaarccc toccaccocc catcgagaaa accatctcca aagccaaagg gcagoccoga 1200 
gaaccacagg tqtacaccct gccoccatcc cgggatgagc tgaccaagaa ccaggtcagc 1260 
ctgacctgcc tggtcaaagg cttctatcca agcgacatcg ccgtggagtg ggagagcaat 1320 
gggcagccog agaacaacta caagaccacg cctoccgtgc tggactccga cggctccttc 1380 
ttcctctaca gcaagctcac cgtggacaag agcaggtggc agcaggggaa cgtottctca 1440 
tqctccgtga tqcatgaggc tctgcacaac cactacacgc agaagagcct ctocctgtot 1500 
ccgggtcaga gccacaacaa ttottocctg aatacaggaa ctcagatcgc aggtcattct 1560 
ccgaattctc aggtccagct ggtggagtct gggggccgag tggtqcagcc tgggcggtca 1620 
ctgaggctgt cctqcaaggc ttctggctac acctttacta gatctacgat gcactgggta 1680 
aggeaggecc ctggacaacg tctggaatgg attggataca ttaatcctag cagtgottat 1740 
actaattaca atcagaaatt caaggacagg ttcacaatca gcgcagacaa atccaagagc 1800 
acagccttcc tqcagatgqa cagcctgagq cccgaggaca ccqgcqtcta tttctgtgca 1860 
oggccecaag tccactatga ttacaacggg tttccttact gggrocaagg gactoccotc 1920 
actgtctcta goggtggcgg agggtotggq ggtggcggat coggcggtqg cggatogggt 1980 
ggcqgcggat ctgacatcca gatqacccag tctccttcca ccctqtctgc atctqtagqa 2040 
gacacagtca ccatgacttg cagtgccagc tcaagtgtaa gttacatgaa ctggtatcac 2100 
cagaaaccag ggaaagcccc taagagatgg atttatgact catccaaact ggcttctggg 21 60 
gtcccatcaa gqttcagcgg cagtgqatct gggacagagt tcactctcac catcagcagc 2220 
ctgcagcctg atgattttgc aacttattac tgccaacagt ggactcgtaa cccacccact 2280 
ttcggcggag gqaccaaggt ggagatcaaa cggtoctcca gctaa 2325 
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(SEQ II) NO:73) 
Signal sequence is residue 1 to 60 

Mature protein sequence of Anti-0037 X TSC452: 

EVQLVQSGAE VKKPGESLKI SCKGSGYSFT GYNMNWVROM PGKGLEWMGN IDPYYGGTTY 60 
NRKFKGQVTI SADKSISTAY LQWSSLKASD LAMYYCARSV GPFDSWGQGT LVTVSSGGGG 120 
SGGGGSGGGG SGGGGSGGGG SEIVLTQSPA TLSLSRGERk TLSCRASENV YSYLAWYQQK 180 
PGOAPRLLIY FAKTLAEGIP ARFSGSGSGT DFTLTISSLE PEDFAVYYCQ EMSDNPWTFG 240 
QGTKVEIKSS SEPKSSDKTH TOPPOPAPEA AGAPSVFLFP PKPKDTLMIS RTPEVTCVVV 300 
DVSHEDPEVK FNWYVDGVEV HNAKTKPPEE UNSTYRWS VLTVLEQDWL NGKAYACAVS 360 
NKALPAPIEK TISKAKGQPR EPTTZTLPPS RDELTKNQVS LTCLVKGFYP SDIAVEWESN 420 
GQPENNYKTT PPVLDSDGSF FLYSKLTVDK SRWQQGNVES CSVMHEALHN HYTQKSLSLS 480 
PGQRHENSSL NTGTQMAGHS PNSCIWQLVES GGGVVQPGRS LRLSCKASGY TFTRSTMEWV 540 
RQAPGOGLEW IGYINPSSAY TNYNQKFKDR FTISADKSKS TAFLQMDSLR PEDTGVYFCA 600 
RPQVHYDYNG FPYWGQGTPV TVSSGGGGSG GGGSGGGGSG GGGSDIQMTQ SPSTLSASVG 660 
DRVTMTCSAS SSVSYMNWYQ QKPGKAPKRW IYDSSKLASG VPSRFSGSGS GTEFTLTISS 720 
LOPDDFATYY COQWSRNPPT FGGGTKVEIK RSSS 754 

(S ;Q 111) N1):74) 

DNA sequence of Anti-C 37 X TSC453: 
atggaagcac cagcgcagct tctcttcctc ctgctactct ggctcccaga taccaccggt 50 
gaggtgcagc tggtgcagtc tggagcagag gtgaaaaagc coggagagtc tctgaagatt 120 
tcctgtaagg gctccggtta ctcattcact ggctacaata tgaactgggt gcgccagatg 180 
cccgggaaag gcctggagtg gatgggcaat attgatcctt attatggtgg tactacctac 240 
aaccggaagt tcaagggcca ggtcactatc tccgccgaca agtccatcag caccgcctac 300 
ctgcaatgga gcagcctgaa ggcctcggac accgccatgt attactgtgc acgctcagtc 360 
ggccotttcg actcctgggg ccagggcacc ctggtcactg tctoctotgg gggtggaggc 420 
tritggtggcg gtggctctgg cggaggtgga tcoggtggcg gcggatctgg cgggggtggc 480 
tctgaaattg tgttgacaca gtctccagcc accctgtctt tgtctccagg cgaaagagcc 540 
accctotcct gccgagcaag tgaaaatgtt tacagctact tagcctggta ccaacagaaa 600 
cctggccagg ctcctaggct cctcatctat tttgcaaaaa ccttagcaga aggtattcca 660 
gccaggttca gtggcagtgg ctccgggaca gacttcactc tcaccatcag cagcctagag 720 
cctgaagatt ttgcagttta ttactgtcaa catcattccg ataatccgtg gacattcggc 780 
caagggacca aggtggaaat caaatcctcg agtgagccca aatottctga caaaactcac 840 
acatgcccac cgtgcccagc acctgaagcc gcgggtgcac cgtcagtctt cctottoccc 900 
ccaaaaccca aggacaccct catgatctcc cggacccctg aggtcacatg cgtggtggtg 960 
gacgtgagcc acgaagaccc tcaggtcaag ttcaactggt acgtgcacgg cgtggaggtc 1020 
cataatgcca agacaaagcc gcgggaggag cagtacaaca gcacgtaccg tgtggtcagc 1080 
gtcctcaccg tcctgcacca ggactggctg aatggcaagg catacgcgtg cgcggtctcc 1140 
aacaaarccc toccaccocc catcgagaaa accatctcca aagccaaagg gcagocccga 1200 
gaaccacagg tgtacaccct gccoccatcc cgggatgagc tgaccaagaa ccaggtcagc 1260 
ctgacctgcc tggtcaaagg cttctatcca agcgacatcg ccgtggagtg ggagagcaat 1320 
gggcagccog agaacaacta caagaccacg cctoccgtgc tggactccga cggctccttc 1380 
ttcctctaca gcaagctcac cgtggacaag agcaggtggc agcaggggaa cgtottctca 1440 
tgctccgtga tgcatgaggc tctgcacaac cactacacgc agaagagcct ctocctgtot 1500 
ccgggtcaga ggcacaacaa ttottocctg aatacaggaa ctcagatcgc aggtcattct 1560 
ccgaattctc aggtccagct ggtgcaatct gggcctgagg tgaagaagcc tgggtoctog 1620 
gtgaaggtct cctgcaaggc ttctggatat accttcagca gatctacgat gcactgggtg 1680 
cgacaggccc ctggacaacg gcttgagtgg ataggataca ttaatcctag cagtgcttat 1740 
actaattaca atcagaaatt caaggacaga gtcacgatta ccgcggacaa atccacgagc 1800 
acagcctaca tggagctgag cagcctgaga tctgaggaca cggccgtgta ttactgtgcg 1860 
agaccccaag tccactatga ttacaacggc tttccttact gggrocaagg aaccctgctc 1920 
accgtotcct caggtggagg cggttcaggc ggaggtggat ccggaggtgg tggctctggt 1980 
ggcggcggat ctgacatcca gatgacccag tctccaagca gcctgtctgc aagcgtgggg 2040 
gacacggtca ccatgacctg cagtgccagc tcaagtgtaa gttacatgaa ctggtaccac 2100 
cagaagccgg gcaaggcccc caaaagatgg atttatgact catccaaact ggcttctgga 21 60 
gtocctgctc gcttcagtgg cagtgggtct gggaccgact ataccctcac aatcagcagc 2220 
ctgcagccog aagatttcgc cacttattac tgccagcagt ggartcgtaa cccacccacg 2280 
ttcggagggg ggaccaagct acaaattaca toctccagct ac 2322 

112 
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(SEQ ID NO:75) 
Signal sequence is residue 1 to 60 

Mature protein sequence of Anti-0037 X TSC453: 

EVQLVQSGAE VKKPGESLKI SCKGSGYSFT GYMMEWVROM PGKGLEWMGN TDRY7GGTTY 60 
NEKFKGQVTI SADKSISTAY LQWSSLKASD LAMYYCARSV GPFDSWGQGT LVTVSSGGGG 120 
SGGGGSGGGG SGGGGSGGGG SEIVLTOSPA TLSLSPGERA TLSCRASENV YSMLAWMOQK 180 
PGQAPRLLIY FAKTLAEGIP ARFSGSGSGT DFTLTISSLE PEDFAVYYCQ HHSDNPWTFG 240 
QGTKVEIKSS SEPKSSDKTH TOPPOPAPEA AGAPSVFLFP PKPKDTLMIS RTPEVTCVVV 300 
DVSHEDPEVK FNWYVDGVEV HNAKTKPPEE UNSTYRWS VLTVLHQDWL NGKAYACAVS 360 
NKALPAPIEK TISKAKGQPR EPQVYTLPPS RDELTKMQVS LTOLVEGFYP SDIAVEWESN 420 
GQPENNYKTT PPVLDSDGSF FLYSKLTVDK SRWQQGEVFS CSVMHEALHN HYTQKSLSLS 480 
PGQRHENSSL MTGTQMAGHS PNKVQLVQS GPEVKKPGSS VKVS 	_ASGY TFSRSTMEWV 540 
RQAPGQGLEW IGYINPSSAY TNYKQERKDR VTITADKSTS TAYMELSSLR SEDTAVYYCA 600 
RPQVHYDYNG FPYWGQGTLV TVSSGGGGSG GGGSGGGGSG GGGSDIQMTQ SPSSLSASVG 660 
DRVTMTCSAS SSVSYMNWYQ QKPGKAPKRW IYDSSKLASG VPARFSGSGS GTDYTLTISS 720 
LQPEDFATYY CQQWSRMPPT FGGGTKLQIT SSS 753 

(S ;Q 111) TN-  1) :76) 

DNA sequence of Anti-C 37 X TSC454: 
atggaarcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccrgt 60 
gaggtgcagc tggtgcagtc tggagcagag gtgaaaaagc coggagagtc tctgaagatt 120 
tcctgtaagg gctccggtta ctcattcact ggctacaata tgaactgggt gcgccagatg 180 

cccgcgaaag gcctggagtg gatgggcaat attgatcctt attatcgtgg tactacctac 240 
aaccggaagt tcaagggcca ggtcactatc tccgccgaca agtccatcag caccgcctac 300 
ctgcaatgga gcagcctgaa ggcctcggac accgccatgt attactgtgc acgctcagtc 360 
ggccctttca actcctgggg ccarggcacc ctactcactg tctoctotgg gggtggacgc 420 
tctggtggcg gtggctctgg cggaggtgga tcoggtggcg gcggatctgg cgagggtggc 480 
tctgaaattg tgttgacaca gtctccagcc accctgtctt tgtctccagg cgaaagagcc 540 
accctotcct gccgagcaag tcaaaatgtt tacagctact tagcctggta ccaacagaaa 600 
cctggccagg ctcctaggct cctcatctat tttgcaaaaa ccttagcaga aggtattcca 660 
gccaggttca gtggcagtgg ctccgggaca gacttcactc tcaccatcag cagcctagag 720 
cctgaaratt ttgcagttta -`' 	tgtcaa catcattccg ataatccctg gacattccgc 780 
caagggacca aggtggaaat caaatcctcg agtgagccca aatcattctga caaaactcac 840 
acatgcccac cgtgcccagc acctgaagcc gcgggtgcac cgtcagtctt cctottoccc 900  
ccaaaaccca aggacaccct catgatctcc ccgaccoctg aggtcacatc cgtggtggtc 960 
gacgtgagcc acgaagaccc tgaggtcaag ttcaactggt acgtggacqg cgtggaggtg 1020 
cataatgcca agacaaagcc gcgggaggag cagtacaaca gcacgtaccg tgtggtcagc 1080 
gtcctcaccg tcctgcacca ggactggctg aatggcaagg catacgcgtg cgcggtctcc 1140 
aacaaagccc triccagoccc catcgagaaa accatctcca aagccaaagg gcagocccga 1200 
gaaccacagg tgtacaccct gcccccatcc cgggatgagc tgaccaagaa ccaggtcagc 1260 
ctgacctgcc tggtcaaagg cttctatcca agcgacatcg ccgtggagtg ggagagcaat 1320 
gggcagccog agaacaacta caagaccacg cctoccgtgc tggactccga cggctccttc 1380 
ttcctctaca gcaagctcac cgtggacaag agcaggtggc agcaggggaa cgtottctca 1440 
tgctccgtga tgcatgaggc tctgcacaac cactacacgc agaagagcct ctocctgtot 1500 
ccgggtcaga ggcacaacaa ttottocctg aatacaggaa ctcagatcgc aggtcattct 1560 
ccgaattctc aggtccagct ggtgcaatct gggcctgagg tgaagaagcc tgggtcctcg 1620 
gtgaaggtct cctgcaaagc ttctggatat accttcagca gatctacgat gcactgggtg 1680 
cgacaggccc ctggacaacg gcttgagtgg ataggataca ttaatcctag cagtgcttat 1740 
actaattaca atcagaaatt caaggacaga gtcacgatta ccgcggacaa atccacgagc 1800 
acagcctaca tggagctgag cagcctgaga tctgaggaca cggccgtgta ttactgtgcg 1850 
agaccccaag tccactatga ttacaacggc tttccttact gggrccaagg aaccctgctc 1920 
accgtctcct caggtggagg cggttcaggc ggaggtggat coggcggtgg cggatcgggt 1980 
ggcggcggat ctgacatcca gatgacccag tctccttcca ccctgtctgc atctgtagga 2040 
gacacagtca ccatgacttg cagtgccagc tcaagtgtaa gttacatgaa ctggtatcac 2100 
cagaaaccag ggaaagcccc taagagatgg atttatgact catccaaact ggcttctggg 21 60 
gtcccatcaa gattcagogg cagtggatct gggacagatt tcactctcac catcagcagc 2220 
ctgcagcctg atgattttgc aacttattac tgccaacagt ggactcgtaa cccacccact 2280 
ttcggcggag ggaccaaggt ggagatcaaa cggtoctcca gctaa 2325 
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(SEQ ID NO:77) 
Signal sequence is residue 1 to 60 

Mature protein sequence of Anti-0037 X TSC454: 

EVQLVQSGAE VKKPGESLKI SCKGSGYSFT GYMMEWVROM PGKGLEWMGN IDRY7GGTTY 60 
NEKFKGQVTI SADKSISTAY LQWSSLKASD LAMYYCARSV GPFDSWGQGT LVTVSSGGGG 120 
SGGGGSGGGG SGGGGSGGGG SEIVLTOSPA TLSLSPGERA TLSCRASENV YSMLAWMOQK 180 
PGQAPRLLIY FAKTLAEGIP ARFSGSGSGT DFTLTISSLE PEDFAVYYCQ HHSDNPWTFG 240 
QGTKVEIKSS SEPKSSDKTH TOPPOPAPEA AGAPSVFLFP PKPKDTLMIS RTPEVTCVVV 300 
DVSHEDPEVK FNWYVDGVEV HNAKTKPPEE UNSTYRWS VLTVLHQDWL MGKAYACAVS 360 
NKALPAPIEK TISKAKGQPR EPQVYTLPPS RDELTKMQVS LTOLVEGFYP SDIAVEWESN 420 
GQPENNYKTT PPVLDSDGSF FLYSKLTVDK SRWQQGEVFS CSVMHEALHN HYTQKSLSLS 480 
PGQRHENSSL MTGTQMAGHS PNKVQLVQS GPEVKKPGSS VKVS 	ASGY TFSRSTMEWV 540 
RQAPGQGLEW IGYINPSSAY TNYKQERKDR VTITADKSTS TAYMELSSLR SEDTAVYYCA 600 
RPQVHYDYNG FPYWGQGTLV TVSSGGGGSG GGGSGGGGSG GGGSDIQMTQ SPSTLSASVG 660 
DRVTMTCSAS SSVSYMNWYQ QKPGKAPKRW IYDSSKLASG VPSRFSGSGS GTDFTLTISS 720 
LQPDDFATYY CQQWSRMPPT FGGGTKVEIK RSSS 754 

(S ;Q 111) TN-  1) :78) 

DNA sequence of Anti-C 37 X TSC4SS: 
atggaarcac cagcgcagct tctottcctc ctgctactct ggctcccaga taccaccrgt 60 
gaggtgcagc tggtgcagtc tggagcagag gtgaaaaagc coggagagtc tctgaagatt 120 
tcctgtaagg gctccggtta ctcattcact ggctacaata tgaactgggt gcgccagatg 180 

cccgcgaaag gcctggagtg gatgggcaat attgatcctt attatcgtgg tactacctac 240 
aaccggaagt tcaagggcca ggtcactatc tccgccgaca agtccatcag caccgcctac 300 
ctgcaatgga gcagcctgaa ggcctcggac accgccatgt attactgtgc acgctcagtc 360 
ggccctttca actcctgggg ccarggcacc ctactcactg tctoctotgg gggtggacgc 420 
tctggtggcg gtggctctgg cggaggtgga tcoggtggcg gcggatctgg cgagggtggc 480 
tctgaaattg tgttgacaca gtctccagcc accctgtctt tgtctccagg cgaaagagcc 540 
accctotcct gccgagcaag tcaaaatgtt tacagctact tagcctggta ccaacagaaa 600 
cctggccagg ctcctaggct cctcatctat tttgcaaaaa ccttagcaga aggtattcca 660 
gccaggttca gtggcagtgg ctccgggaca gacttcactc tcaccatcag cagcctagag 720 
cctgaaratt ttgcagttta -`' 	tgtcaa catcattccg ataatccctg gacattccgc 780 
caagggacca aggtggaaat caaatcctcg agtgagccca aatcattctga caaaactcac 840 
acatgcccac cgtgcccagc acctgaagcc gcgggtgcac cgtcagtctt cctottoccc 900  
ccaaaaccca aggacaccct catgatctcc ccgaccoctg aggtcacatg cgtggtggtc 960 
gacgtgagcc acgaagaccc tgaggtcaag ttcaactggt acgtggacqg cgtggaggtg 1020 
cataatgcca agacaaagcc gcgggaggag cagtacaaca gcacgtaccg tgtggtcagc 1080 
gtcctcaccg tcctgcacca ggactggctg aatggcaagg catacgcgtg cgcggtctcc 1140 
aacaaagccc triccagoccc catcgagaaa accatctcca aagccaaagg gcagocccga 1200 
gaaccacagg tgtacaccct gcccccatcc cgggatgagc tgaccaagaa ccaggtcagc 1260 
ctgacctgcc tggtcaaagg cttctatcca agcgacatcg ccgtggagtg ggagagcaat 1320 
gggcagccog agaacaacta caagaccacg cctoccgtgc tggactccga cggctccttc 1380 
ttcctctaca gcaagctcac cgtggacaag agcaggtggc agcaggggaa cgtcttctca 1440 
tgctccgtga tgcatgaggc tctgcacaac cactacacgc agaagagcct ctocctgtot 1500 
ccgggtcaga ggcacaacaa ttottocctg aatacaggaa ctcagatcgc aggtcattct 1560 
ccgaattctc aggtccagct ggtgcaatct gggcctgagg tgaagaagcc tgggtcctcg 1620 
gtgaaggtct cctgcaaagc ttctggatat accttcagca gatctacgat gcactgggtg 1680 
cgacaggccc ctggacaacg gcttgagtgg ataggataca ttaatcctag cagtgcttat 1740 
actaattaca atcagaaatt caaggacaga gtcacgatta ccgcggacaa atccacgagc 1800 
acagcctaca tggagctgag cagcctgaga tctgaggaca cggccgtgta ttactgtgcg 1850 
agaccccaag tccactatga ttacaacggc tttccttact gggrccaagg aaccctgctc 1920 
accgtctcct caggtggagg cggttcaggc ggaggtggat coggcggtgg cggatcgggt 1980 
ggcggcggat ctgacatcca gatgacccag tctccttcca ccctgtctgc atctgtagga 2040 
gacacagtca ccatgacttg cagtgccagc tcaagtgtaa gttacatgaa ctggtatcac 2100 
cagaaaccag ggaaagcccc taagagatgg atttatgact catccaaact ggcttctggg 21 60 
gtcccatcaa gattcagogg cagtggatct gggacagagt atactctcac catcagcagc 2220 
ctgcagcctg atgattttgc aacttattac tgccaacagt ggactcgtaa cccacccact 2280 
ttcggcggag ggaccaaggt ggagatcaaa cggtoctcca gctaa 2325 
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(SEQ II) NO:79) 
Signal sequence is residue 1 to 60 

Mature protein sequence of Anti-0037 X TSC45S: 

EVQLVQSGAE VKKPGESLKI SCKGSGYSFT GYNMNWVROM PGKGLEWMGN IDPYYGGTTY 60 
NRKFKGQVTI SADKSISTAY LQWSSLKASD LAMYYCARSV GPFDSWGQGT LVTVSSGGGG 120 
SGGGGSGGGG SGGGGSGGGG SEIVLTQSPA TLSLSRGERk TLSCRASENV YSYLAWYQQK 180 
PGOAPRLLIY FAKTLAEGIP ARFSGSGSGT DFTIATISSLE PEDFAVYYCQ EMSDNPWTFG 240 
QGTKVHIKSS SEPKSSDKTH TOPPOPAPEA AGAPSVFLFP PKPKDTLMIS RTPEVTCVVV 300 
DVSHEDPEVK FNWYVDGVEV HNAKTKPPEE UNSTYRWS VLTVLEQDWL NGKAYACAVS 360 
NKALPAPIEK TISKAKGQPR EPTTZTLPPS RDELTKNQVS LTCLVKGFYP SDIAVEWESN 420 
GQPENNYKTT PPVLDSDGSF FLYSKLTVDK SRWQQGNVES CSVMHEALHN HYTQKSLSLS 480 
PGQRHENSSL NTGTQMAGHS PNSOVOLVQS GPEVKKPGSS VKVS 	ASGY TFSRSTMEWV 540 
RQAPGOGLEW IGYINPSSAY TNYNQKFKDR VTITADKSTS TAYMELSSLR SEDTAVYYCA 600 
RPQVHYDYNG FPYWGQGTLV TVSSGGGGSG GGGSGGGGSG GGGSDIQMTQ SPSTLSASVG 660 
DRVTMTCSAS SSVSYMNWYQ QKPGKAPKRW IYDSSKLASG VPSRFSGSGS GTEYTLTISS 720 
LOPDDFATYY COQWSRNPPT FGGGTKVEIK RSSS 754 

(SEA) 111) NO.80) 

DNA sequence of Anti-CD37 X TSC456 4  

atggaagcac cagcgcagct tctcttcctc ctqctactct gegctoccaga taccaccggt 50 
gaggtgcagc tcgtgcagtc tggagcagag gtgaaaaagc ccgoagactc tctgaagatt 120 
tcctgtaagg gctccggtta ctcattcact ggctacaata tgaactgggt qcgccagatg 180 
cccqggaaag gcctggagtg gatgggcaat attgatcctt attatggtqg tactacctac 240 
aaccogaact tcaagggcca gotcactatc tccgccgaca agtccatcag caccgcctac 300 
ctgcaatgqa gcagcctgaa ggcctcggac accgccatgt attactgtgc acqctcagtc 360 
ggccotttcg actoctgggq ccagggcacc ctggtcactg tctoctotgq gggtggaggc 420 
totggtogcg gtggctctgg cggaggtgga tccogtggcg gcgoatctgg cgggggtogc 480 
tctgaaattg tgttgacaca gtctccaqcc accctgtctt tgtctccagg cgaaagagcc 540 
accctotcct gccgagcaag tgaaaatgtt tacagctact tagcctggta ccaacagaaa 600 
cctgoccaog ctcctaggct cctcatctat tttgcaaaaa cottaccaga aggtattcca 660 
qccaggttca qtggcagtgg ctccqggaca qacttcactc tcaccatcag cagcctagag 720 
cctgaagatt ttgcagttta ttactqtcaa catcattccg ataatccgtg gacattoggc 780 
caagggacca aggtggaaat caaatcctcg agtoagocca aatcttctga caaaactcac 840 
acatgcccac cgtgcccagc acctgaagcc gcqggtqcac cgtcagtctt cctottoccc 900 
ccaaaaccca aggacaccct catgatctcc cggacccctg aggtcacatg cgtggtggtg 960 
gacgtgagcc acgaagaccc toaggtcaag ttcaactggt acgtgoacgg cgtggaggto 1020 
cataatgcca agacaaagcc qcgggaggag cagtacaaca gcacqtaccg tqtggtcaqc 1080 
gtcctcaccg tcctgcacca gqactqgctq aatggcaagq catacgcgtq cgcggtctcc 1140 
aacaaarccc toccaccocc catcgagaaa accatctcca aagccaaagg gcagocccga 1200 
gaaccacagg tqtacaccct gccoccatcc cgggatqagc tgaccaagaa ccaggtcagc 1260 
ctgacctgcc tggtcaaagg cttctatcca agcqacatcg ccgtggagtg qgagagcaat 1320 
gggcagccgg agaacaacta caagaccacg cctcccgtgc tggactccga cggctccttc 1380 
ttcctctaca qcaagctcac cgtggacaag agcaggtqqc agcaggggaa cgtottctca 1440 
tqctccgtqa tqcatqaggc tctgcacaac cactacacgc agaagagcct ctccctqtct 1500 
ccgggtcaga ggcacaacaa ttottocctg aatacaggaa ctcagatggc aggtcattct 1560 
ccgaattctc agqtccagct ggtgcaatct gggcctqagg tgaagaagcc tggqtcctcg 1620 
gtgaagqtct cctqcaaggc ttctggatat accttcaqca qatctacqat qcactggqtg 1680 
cgacaggccc ctggacaagg gcttgagtgg ataggataca ttaatcctag cagtqcttat 1740 
actaattaca atcaqaaatt caaggacaqa qtcacgatta ccgcqgacaa atccacgaqc 1800 
acagcctaca tqgagctgag cagcctgaga tctgaggaca cgqccqtgta ttactgtgcg 1860 
agaccocaag tccactatga ttacaacggg tttccttact ggggccaagg aaccctggtc 1920 
accgtotcct caggtggagg cggttcaggc ggaggtqgat coggcggtgg cggatcgggt 1980 
ggcggcggat ctgacatcca gatqacccag tctocttcca ccctgtctgc atctqtagga 2040 
gacagagtca ccatgacttg cagtgccagc tcaagtgtaa gttacatgaa ctggtatcag 2100 
cagaaaccag cfgaaagcccc taagagatqg atttatgact catccaaact ggcttctggg 21 60 
gtcccatcaa gqttcagcgg cagtgqatct gggacagatt atactctcac catcagcagc 2220 
ctgcagcctq atgattttgc aacttattac tgccaacagt ggagtcgtaa cccacccact 2280 
ttoggcrgaa ggaccaaggt ggaratcaaa cggtoctcca gctaa 2325 

(Sr() JR) NO:81) 



Sicna_ sequence is residue 1 to 60 

Mature protein sequence of Anti-0037 X TSC456: 
5 

EVQLVQSGAE VKKPGESLKI SCKGSGYSFT GYNMNWVROM PGKGLEWMGN IDPYYGGTTY 	60 
NRKFKGQVTI SADKSISTAY LOWSSLKASD TAMYYCARSV GPFDSWGQGT LVTVSSGGGG 	120 
SGGGGSGGGG SGGGGSGGGG SEIVLTQSPA. TLSLSPGERA TLSCRASENV YSYLAWYQQK 	180 
PGOAPRLLIY FAKTLAEGIP ARFSGSGSGT DFTLTISSLE PEDFAVYYCQ EMSDNPWTFG 	240 

10 QGTKVEIKSS SEPKSSDKTH TOPPOPAPEA AGAPSVFLFP PKPKDTLMIS RTPEVTCVVV 	300 
DVSHEDPEVK FNWYVDGVEV HNAKTKPREE QYNSTYRVVS VLTVLHQDWL NGKAYACAVS 	360 
NKALPAPIEK TISKAKGQPR EPQVYTLPPS RDELTKNQVS LTCLVKGFYP SDIAVEWESN 	420 
GQPENNYKTT PPVLDSDGSF FLYSKLTVDK SRWQQGNVES CSVMHEALHN HYTQKSLSLS 	480 
PGQRHNNSSL NTGTQMAGHS PNSQVQLVQS GPEVKKPGSS VKVSCKASGY TESRSTMEWV 	540 

15 RQAPGOGLEW IGYINPSSAY TNYNQKFKDR VTITADKSTS TAYMELSSLR. SEDTAVYYCA 	600 
RPQVHYDYNG FPYWGQGTLV TVSSGGGGSG GGGSGGGGSG GGGSDIQMTQ SPSTLSASVG 	660 
DRVTMTCSAS SSVSYMNWYQ QKPGKAPKRW IYDSSKLASG VPSRFSGSGS GTDYTLTISS 	720 
LOPDDFATYY COQWSRNPPT FGGGTKVEIK RSSS 	 754 

(SEQ ID NO:82) 
20 

Protein sequence of TSC455 anti-CD3 scFv 

QVQINQ S GPEVKIKP GS SVEVS C. KAS GYT FS RS TMI-PWRQAP GQ GI, ON I GY INP SSAYTNYNQKFKDRVT I TADK 
25 ST S TAYME I, S S L RS EDTAVYYCAR PQVHYDYNGFPYTP1GQGT LVT \IS S GGGG S GGGG S GGGG S GGGGS D I QMTQS 

PS IT SASVGDRVTMTC SAS S SVSYMNWYOQKPGKAPKRW I YDS SKLASGVP SRFSGT GS GT EYTI T I S SLOP DD 
FATYYCQOWS RN IT-)PTEGGGTKVE I KRS S S 

(SEQ ID NO:83) 

30 
Protein sequence of TSC456 anti-0O3 scFv 

QVOINQ S GPEVKKP GS SVKVSCKASGYT FS P.S TMHWVRQP.LP GQGL EW I GY I NP SSAYTNYNQKFKDRVT I TADK 
ST S TAYME I, S SL  RS EDTAVYYCARPQVHYDYNGFPYWGQGT INTEVS S GGGGS GGGGS GGGGS GGGGS D I QMTQS 

35 PS IT SASVGDEWTMTC SAS S SVS YMNIWYQ0KPGKAPKRW I YDS SKLASGVP SRFS GS GS GT DYTIL T I S SLQPDD 
FAT Y YCQQW S RN P P IT GGGT KVE I KRS S S 

(SEQ ID NO:84) 

Protein sequence of 0RA222 anti-CD3 scFv 

C,I,N7QINE S GGGVVQP GP. SI, RI, S CKAS Gyrr IF T RS irmHWV RQAP Gc,:!GL, DAT II GY I NP S SAY TNYNQKFKD R F T I SADK 
SKS TAFLQRVYFAQVHYDYNPQGT PVTVS S GGGS GGGSGGGGAQD IQMQSP SSM 	 C 	 YTAG 	 GG 	S    
I, SAS 'VG DRVTMT CS AS S SVS YMNWYQQKPGKAP KRW I YD S S KLAS GVPARF S GS GS GT DYT LT'S SLQ PE DFAT 

45 YYCQQWSRNP PT FGGGTKLQITSSS 

(SEQ ID NO:85) 

Protein sequence of TSC455 and TSC456 variable heavy domain 

50 Qvc2 Lv() S GPEVNKP GS SVKVSCKASGYT FS RS TNT-IVA/KAP GQGL EW I GY I NP SSAYTNYNQKFTKDRVT I TADK 
ST S TAYME I, S SI, RS ED TAN/TY-CARP OVHYDYNGFPYIAT GQ GT LVTVS S 

(SEQ ID NO:86) 

Protein sequence of DRA222 variable heavy domain 
55 

OVQLVE S GGGVINP GRSL RI, S CKAS GYT FT RS TMHUVRQAP GQGL EW I GY INP SSAYTNYNQKFKDRFT I SADK 
S KS TAF LQMD SI, RP EDT GVY FCARP OVHYDYNGFPYIAT GQ GT PVTVSS 

(SEQ ID NO:87) 



Protein sequence of TSC455 variable light domain 

DI QMTQ SPSTL SASVGDRVTNT CSAS S SVS YMNWYQ0KP GKAPKRW I YDS S KLAS GVP SP.F SGSGSGT EYTL T I 
5 S S LQPDDFATYYCQOAISPEP PITGGGTKVE I ER'S 

(SEQ ID NO:88) 

Protein sequence of TSC456 variable light domain 

1 DI QMTQ SPSTL SASVGDRVTNT CSAS S SVS YMNWYQ0KP GKAPKRW I YDS S KLAS GVP SP.F SGSGSGT DYTL T I 
S S LQ PDD FAT `Z.  Y C2Q QiAl S RN P PT F GGST KV E I KR S 
(SEQ ED NO:89) 

Protein sequence of DRA222 variable light domain 
15 

DI QMTOS PSS L SASVGDRVFMT C SAS S S VS YMNIWYQQKP GKAPKRW I YDS S KLAS G'vTPARF SGSGSGT DYTIL I' I 
S S LQ P =FAT YYCQOAISRN P PT FGGSTKLQ ITS 
(SEQ ED NO:90) 

20 Cris7 and DRA222 'If CDRI (Kabat) 	RSTMII (SEQ ID NO:91) 
Cris7 and DRA222 N/14 CDR2 (Kabat) 	YINPSSAYTNYNQKFK (SEQ ED NO:92) 
Cris7 and DRA222 VII CDR3 (Kabat) 	QVHYDYNGFPY (SEQ ID'  O:93) 
Cris7 and DRA222 VL CDR1 (Kabat) 	SASSSVSYMN (SEQ ID NO:94) 
Cris7 and DRA222 VL CDR2 (Kabat) 	DSSKLAS (SEQ ID NO:95) 

25 Cris7 and DRA222 VL CDR3 (Kabat) 	QQWSRNPPT (SEQ ID NO:96) 

Cris7 and DRA222 VII CDR1 (IMGT) 	GYTFTRST (SEQ ID NO:199) 
Cris7 and DRA222 VII CDR2. (IMGT) 	INPSSAYT (SEQ ID NO:200) 
Cris7 and DRA222 VII CDR3 (IMGT) 	QQWSRNPPT (SEQ ID NO:201) 

30 Cris7 and DRA222 VL CDR1 (IMGT) 	ASSSVSY (SEQ ID NO:202) 
Cris7 and DRA222 VL CDR2 (IMGT) 	DSS (SEQ ID NO:203) 
Cris7 and DRA222 VL CDR3 (IMGT) 	QQWSRNPPT (SEQ ID NO:204) 

35 DNA sequence of ROR133: 
atggaageaccagcgcagettetettcetcctgctactetggcteccagataccaccggtgacatccagatgacccagtcccectectecctg 
tccgcctccatgggcgaccgggtgaccatcaactgccaggcctcceagtecategactccaacctggcctggttccagcagaagcccggc 
aagccecceaagetgctgatctaccgggectecaacctggcctccggcgtgcccteccggttctecggctecggctccggeaccgacttca 
cectgaccatctecte cctgcag cccgaggacgtgg ccaceta cta ctgcct a a a egg cgtgggc gc cgtgtectaccggacctecttcg 

40 geggeggcaccaaggtggagatcaagggtaaaggeggt-tcaggeggaggtggatecggcggtageggctecggtggcggeaaatct 
gaggtgcagaggtggagtecggcggegacctggtgcagcccggccgatccetgcggetgtectgcaccgectecggctecgacatca 
acgactaceccatctectgggtacggcaggcccceggcaaaaacctggaatggateggettcatcaactccaacggctecacctggtac 
gectcctgggtgaagggccggttcaccatctcccgggacaactecaagtccatcgcctacctacagatgaactccetgaagaccaaggac 
accg cc gtgtactattgcgc ccggggctactccacctactacggcgacttcaa cat ctgg ggccaa a a ca cc ctggtaaccgtgtcctcga 

45 gtgag cceaa atcactgaca aaa ctca cacatg cc caccgtg cc ca gcacctaaa gccgcgggtg caccgtca gtettectett c ccce ca 
aaa cccaaggacaccetcatgatetcccggacccctgaggtcacatg-cgtggtggtggacgtgagccacgaagaccetgaggtcaagttc 
aactgg-ta cgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcg 
tcctca ccgtc ctgcaccaggactggctgaa tgg ca aggaataca agtg cg cggtctcca a caa ag-ccctcc cagcccccatcgagaa aa 
cca tctcca aagccaaa ggg cag-ccccgaga accaca ggtgtacaccctg cc cccatcccgg gatgag-ctga c ca agaa cca ggtcag 
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cctgacctgectggtcaaaggettetatccaagcgacategccgtggagtgggagagcaataaacagccgaagaacaactacaagacca 
caccteccgtactggactccaacggctccttatcctctacageaagetcaccgtggacaagaacaggtggcagcaggggaacgtettetc 
atgaccgtgatgcatgaggactgcacaaccactacacgcagaagagcctetecctgtetccgggttetggtggaggeggttcaggcgga 
ggtggetccaaeggtggcggatcgceggactetcaggtecaactggtggagtctaggggegaagtggtgeagcctgggcggtcactga 

5 ggctgtcetgcaaggettctggetacacctttactagatctacgatgcactgggtaaggcaggeccetggacaaggtctggaataaattgga 
tacattaatcctagcagtgcttatactaattacaatcaga.aattcaaggacaggttca.caatcagcgcaga.caaatccaagagcacagccttc 
ctgcagatggacagcctgaggcccgaggacaccggcgtctatttctg-tgcacggccccaag-tccactatgattacaacgggtttccttactg 
gggccaagggactcccgtcactgtctctagcggtggcggagggtctgggggtggcg-gatccggaggtggtggctctgcacaagacatcc 
agatgacccagtctccaagcagcctgtctgcaagcgtg-ggggacagggtcaccatgacctgcagtgccagctcaagtgtaagttacatga 
actggtaccagcagaagccgggcaaggcccccaaaagatggatttatgactcatccaaactggcttctg-gagtccctgctcgcttcag-tgg 
cagtgggtctgggaccgactataccctcacaatcagcagcctgcagcccgaagatttcgccacttattactgccagca.gtggagtcgtaacc 
cacccacgttcggaggggggaccaagctacaaattacatcctccagctaa 
(SEQ ID NO:97) 

15 
Mature protein sequence of R.01113:3: 
diqmtqspssisasvgdrvtincqasqsidsnlavv-fqqkpgkppkiliyrasnlasgvpsrfsgsgsgtdifitisslqpedvatyyelggv 
gaysyrtsfgggtkveikggggsggggsggggsggggsevqlvesgggl vqpgrsi rlsetasgsdindy pis wvrqapgkg1 ewigf 
insggst \Ayaswvkgrftisrddsksiaylqmnslktedtavyy cargystyygdfni wgqgtivtvsssepkssdkthteppepapea 

20 agapsvflfppkpkdtimisrtpevteyvv dvshedpev kfn wy vdgv evhnaktk preeqy nsty rvv s vitvih qdw lng key k 
caysnkal pap iektiskakgqprepqvyti ppsrdel tknqvsitel vkgfypsdiavewesngqpennykttppv Idsdgsfflyski 
tvdksrwqqgnvfsesvmhealhnhytqksisispgsggggsggggsggggspgsqvqlvesgggvvqpgrsirlsekasgytftrst 
mhwvrqapgqglewigy inpssaytnynqkfkdrfti sadks ks tafl qm ds I rpedtgvy fearpqvhy dy ngfpy wgqg tpvtv 
ssggggsggggsggggsaqdiqtraqspsslsasvgdr\itmtesasssysymnwyqqkpgkapkrwiydssklasgvparfsgsgs 

25 gtdytitisslqpedfatyyeqqwsmpptfgggtkiqitsss 
(SEQ ID NO:98) 

30 DNA sequence of ROR193: 
atggaageaceagegeagenctettecteetgetactetggetcceagataccaccggtgacatccagatgaeccagtccecetcaccetg 
tcegectecgtgggegacegggtgaccatcaactgecaggeeteecagtecatcgactecaacetggeetggttecageagaagecegge 
aageeccecaagetgetgatetacegggectecaacctggectecggegtgecacceggttaceggetceggeteeggeacegacnca 
ceetgaceateteeteeetgeagcceaaggaegtggeeacetactactgeetgggeggeatgggegeeatgteetaceggaecteettea 

35 geggeggeaccaaggtggagateaagggtggaggeaatteaggeggaggtggateeageggtggeggeteeggtggeggeggatct 
gaggtgeagaggtaaagteeggeggeggeetggtgeagcceggeeggtecetgeggetgteetgeacegeetceggeteegacatea 
aegaetaceceateteetgggtgeggeaggceeceggeaagggeetggagtggateggetteateaaeteeggeggeteeacetggtae 
gceteetaggtgaagggeeggtteaceatetceegaaaegaeteeaagtecatcgeetacetgeagatgaactecetaaagaecgaggae 
acegeegtgtactattaegeeeggaaetacteeacetaetaeggegaetteaaeatctggggeeagggeaceetggtgacegtgtectega 

40 gtgageeeaaatettetgaeaaaacteacaeatgeceacegtgeceaaeacetgaaacegegggtaeacegteagtetteetettceeeeea 
aaacceaaggaeaceeteatgateteeeggaceeetgaggteacatgegtggtggtggaegtgagemegaagaceetgaggtcaaatte 
aaetggtaegtggaeaaegtggaggtaeataatgemagacaaageegegggaggageagtaeaaeagcaegtacegtgtggteageg 
teeteacegtectgeaceaggactgactgaatggeaaggaatacaagtgegeggtetecaaeaaageeeteecageeeeeategagaaaa 
ceatetecaaageeaaaaggeageeeegagaaceacaagtgtaeaceetgeecceateeegggatgagetaaecaagaaceaggtcag 
cetgaectgeetggteaaaggettetatecaagegacategecgtggagtgggagageaatgggeageeggagaacaaetacaagaeca 
Cgcctcccgtgetggaetcegacggctccttcttcctctacagcaagctcaecgtggacaagagcaggtggcagcaggggaacgtcttetc 
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atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggttctggtggaggcggttcaggcgga 
ggtggctcc a. acggtggeggatcgccgggctetcaggtecaactggtgcaatagggcctgaggtgaagaaacctgggtecteggtgaa 
ggtetcctgcaaggataggatataccttcaacagatctacgatacactgggtgcgacaggcccaggacaag a. a. cttgagtggataggat 
acattaatcctagcagtgatatactaattacaatcagaaattcaaggacagagtcacgattaccgcggacaaatccacgagcacaacctaca 

5 tagagctgaacagcctgagatctgaggacacggccgtgtattactgtgcgagaccccaagtccactatgattacaacgggtttccttactgg 
ggccaaggaaccctggtcaccgtctcctcaggtggag-gcggttcaggcggaggtggatccggcggtggcggatcgggtg-gcggcggat 
ctga catccagatgacccagtetccttcca ccagtagcatagtaggagacagagtcaccatgacttgcagtgccagctcaagtgtaagtt 
acatg-aactggtatcagcagaaaccag-ggaaagcccetaagagatggatttatga ctcatccaaa ctggcttaggggtcccatcaaggttc 
agcggcagtggatctgggacagagtatactctcaccatcagcagcctgcagcctgatgatmgcaacttattactgccaacagtggag-tcgt 
aaccca ccca cmcggcggagggaccaaggtgga gatcaaacggtcaccageta a 
(SEQ ID NO:99) 

Mature protein sequence of ROR19:3: 
Diqmtqspssisasvgdrvti n cqasqsi dsnl a wfqqkpgkppki I iyrasnlasgvpsrfsgsgsgtdftitissi qpedvatyycigg 

15 vgaysyrtsfgggtkveikggggsggggsggggsggggsevqlvesgggivqpgrsirlsctasgsd indypiswvrqapgkgiewi 
gfinsggstwyaswvkgrftisrddsksiaylqmnslktedtavyycargystyygdfniwgqgtivtvsssepkssdkthtcppcpap 
eaagapsvfifppkpkdtinn isrtpevtcvvvdvshedpevkfriwyvdgvevimaktkpreeqynstyrvvsvitvihqdwingke 
ykcaysnkalpapiektiskakgqprepqvyil ppsrdeltknqvsi tel vkgfypsdia vewesnmennykttppvidsdgsffly 
ski tvdksrwqqgnv fscsvmh cal h nhytqksi si spgsggggsggggsggggspgsqvqlvqsgpevkkpgssvkvsckasgy 

20 ifsrstrnhwvrqapgqglewigy inpssaytnynqkfkdrviitadkststaymelssirsedtavyycarpqvhydyngfpy wgqgt 
lvtvssggggsggggsggggsggggsdignaqspstisasvgdrvtintcsasssysymnwyqqkpgkapkrwiydssklasgvps 
rfsgsgsgteyti tissluddfatyycqqwsrnpptfgggikv eikrsss 
(SEQ ID NO:100) 

25 DNA sequence of ROR134: 
atggaagcaccagcgcagettetettectcctgctactetggcteccaga taccaccggtgacatccagatgacccagteccectec Lc:v.1g 
tccgcctecgtgggcgaccgggtgaccatcaactgccaggcctcccagtecatcgactccaacctggcctggttecagcagaageccggc 
aagccccccaagetgctgatctaccgggcctecaacctggectecggcgtgecctcceggactccggetccggetccggcaccgacttca 
ecctgaccatacctccetgcageccgaggacgtggccacctactactgcctgggcggcgtgggegccgtgtcctaccggacctcdtcg 

30 geggcggcaccaaggtggagatcaagggtggaggcggt-tcaggeggaggtggatccggeggtggcggctecggtggeggeggatct 
gaggtgcagetggtggagtccggeggeggcctggtgcageccggeggetcectgeggetgtectgcaccgcctecggctecgacatca 
acgactaccccatctcagggtgcggcaggeccecggcaagggcctggagtggatcggcttcatcaactecggcggaccacctggtac 
gccgactcggtgaagggccggttcaccatcteccggcactectecaagaacaccogtacctgeagatgaactccetgcgggccgaggac 
accgccgtgtacttctacgccegggactactccacctactacggegacttcaacatctggggccagggcaccetggtgaccgtgtectega 
gtgageccaaatettctgacaaaactcacacatgcccaccgtgcccaacacctgaaaccgcgggtacaccgtcagtatcctatcceccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtaatggtggacgtgagccacgaagaccctgaagtcaaattc 
aactggtacgtggacaacgtggaggtacataatgccaagacaaagccgegggaggagcagtacaacagcacgtaccgtgtggtcageg 
tcctcaccgtectgcaccaggactgactgaatggcaaggaatacaagtgcgcggtaccaacaaagccetcccageccccategagaaaa 
ccataccaaagccaaaaggcagccecgagaaccacaagtgtacaccetgcccccatcccgggatgagctaaccaagaaccaggtcag 

40 cctgacctgcctggtcaaaggcttctatccaagegacatcgccgtggagtaagagagcaatgggcaaccggagaacaactacaagacca 
cgcctcccgtgctggactecgacgactecttettectetacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtatcte 
atgetccgtgatgcatgaggetctacacaaccactacacgcagaagagcctaccagtctccgggttaggtggaggcggttcaggcaaa 
ggtggctecggcggtageggatcaccgggctctcaggtccagctggtggagtetgggggcggagtaatgcagcctgggcagtcactga 
ggctgtectgcaaggettctggctaca cc:ma ctagatctacgatgcactaggtaaggcaggccectggacaaggtetggaatggattgga 
tacattaatcctagcagtgatatactaattacaatcagaaattcaaggacaggttcacaatcagcgcagacaaatccaagagcacagccttc 
ctgcagatggacagcctgaggcccgaggacaccggcgtctatttctgtgcacggccccaagteca ctatgattacaacgggtttcctta ctg 
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gggccaagggacteccgtcactatctetagegatggcggagggtetgggggtggcggatccagaggtggtggetagcacaagacatcc 
agatgacccagtaccaagcagectgtetgcaagcgtgggggacagggtcaccatgacctgcagtgccagacaagtgtaagttacatga 
actggtaccagcagaagccgggcaaggcceccaaaagatggatttatgactcatccaaactggatctggagtccetgacgatcagtgg 
cagtgggtetgggaccgactataccacacaatcagcaacctgcagcccgaagatttcgccacttattactgccagcagtggagtcgtaacc 

5 cacccacgttcggaggggggaccaagctacaaattacatcctccagctaa 
(SEQ ID NO:101) 

Mature protein sequence of ROR134: 
Diqmtqspss I sasvg-drvti n cqasqsi dsnl a wfqqkpgkppkIl iyrasnlasg-vpsrfsgsgsgtdfiltissl qpedvatyyclgg 
vgaysyrtsfgggtk veikggggsggggsggggsggggsevqlvesgggIvqpggs I rlsctasgsd indypiswyrqapgkglewi 
gfinsggstwyadsvkg- rftisrhsskntlylqmnsiraedtavyfcargystyygdfni)A7gqgtivtvsssepkssdkthtcppcpape 

15 aagapsvflfppkpkdtlmi srtpevtcvwdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvitylhqdwIngkey 
kcaysnkal papiektiskakgqprepqvytIppsrdeltknqvsitclvkgfypsdia vewesnmpennykttppvidsdgsfflys 
kitvdksnA7qqgnvfscsvmhealhnhytqksls1spgsggggsggggsggggspgsqvqlvesgggyvqpgrslrisckasgytft 
rstmInvvrqapgqglewigy inpssay tny nqkfkdrfti sadkskstaflqrndsirpedtgvyfcarpqvhydyngfpywgqgtp 
vivssggggsggggsggggsaqdiqrntqspssisasvgdrytmtcsasssysymnwyqqkpgkapkrwiydssklasgvpar 

20 sgsgtdytl Li ssiqpedfatyycqqwsrnpptfgggtklqitsss 
(SEQ ID NO:102) 

DNA sequence of ROR189: 
25 atgga agcaccagcgcagct ictettectcctgc Lac tctggc teccaga taccaccggtgacatccagatgacccagtccccctcctccctg 

tecgcctecgtgggegaccgggtgaccatcaactgccaggcctcccagtecatcgactecaacctggcctggttccagcagaagcccggc 
aagccccccaagctgctgatctaccgggcctccaacctggcctccggcgtgccctcccggttctccggctccggctccggcaccgacttca 
ecctgaccatetcctccetgcageccgaggacgtggccacctactactgcctgggcggcgtgggegccgtgtcctaccggacctccttcg 
geggcggcaccaaggtggagatcaagggtggaggcggttcaggeggaggtggatccggeggtggcggctecggtggeggeggatet 

30 gaggtgcagetggtggagtccggeggeggcctggtgcageccggeggetcectgeggetgtectgcaccgcctecggctecgacatca 
acgactaccccatacctgggtgcggcaggeccecggcaagggcctggagtggatcggcticatcaactecggcggctecacctgoac 
gccgactcggtgaagggccggttcaccatctcccggcactcctccaagaacaccctgtacctgcagatgaactccctgcgggccgaggac 
accgccgtgtacttctgegcccggggctactccacctactacggcgacttcaacatetggggccagggcaccaggtgaccgtgtectcga 
gtgageccaaatettctgacaaaactcacacatgcccaccgtgcccageacctgaaaccgcgggtacaccgtcagtatcctcttcceccca 

35 aaacccaaggacaccetcatgatcteccggacccetgaggtcacatgcgtgatggtggacgtgagccacgaagaccetgaggtcaagttc 
aactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcg 
tcctcaccgtectgcaccaggactgactgaatggcaaggaatacaagtgcgcggtaccaacaaagccetcccageccccategagaaaa 
ccataccaaagccaaagggcagccecgagaaccacaggtgtacaccagcccccatcccgggatgagagaccaagaaccaggtcag 
cctgacctgcctggtcaaaggcttctatccaagegacatcgccgtggagtgggagagcaatgggcaaccggagaacaactacaagacca 

40 cgcctcccgtgctggactecgacgactecttettectetacagcaagetcaccgtggacaagagcagatggcagcaggggaacgtatcte 
atgetccgtgatgcatgaggetctacacaaccactacacgcagaagagcctaccetgtctccgggttaggtggaggcggttcaggcaga 
ggtggctecggcggtggeggatcgccgggetctcaggtccagctgatgcaatctgagcctgaggtgaagaagcctgggtectcggtgaa 
ggtacctgcaaggettctggatataccttcagcagatctacgatgcactgggtgegacaggcccetggacaagggatgagtggataggat 
acattaatectagcagtgettatactaattacaatcagaaattcaaggacagagtcacgattaccacggacaaatccacgagcacagcctaca 
tggagctgagcagcctgagatctgaggacacg-gccgtgtattactgtgcgagaccccaagtccactatgattacaacgggtttccttactgg 
ggccaaggaaccaggtcaccgtctcetcaggtggaggcggttcaggeggaggtggatccggeggtggcggatcgggtggcggcggat 
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(Aga catccagatgacceagtetcettecaccetgtetgcatctataggagacagagtcaccat gacttgcagt accagetcaagtgtaagtt 
acatgaactgatateagcagaaaccagggaaageccetaagagatggatttatgactcatccaaactggettetggggteccatcaaggtte 
ageggcagtagatagggacagattatactcteaccatcagcagectgeagcctgatgatutgcaacttattactgccaacagtggagtegt 
aacccacccactttcggcggagggaccaaggtggagatcaaacggtcctccagctaa 

5 (SEQ ID NO:103) 

Mature protein sequence of ROR189: 
digmtqspsslsasvgdrytineciasgsidsn lawfqqkpgkppkiliyrasnlasgvpsrfsgsgsgtdftltissluedvatyyclg-gy 
gaysyrtsfgggtkveikggggsggggsggggsggggsevgIvesggglyuggsirlsctasgsdindypiswvaiapgkglewig 
finsggstw!,7adsvkgrfti srhsskntlylqmnsl ra ethavyfcargystyygdfn iwgqgtivtvsssepkssdkthtcppcpapea 
agapsvflfppkpkdtimisrtpevtevwdvshedpevkfnwyydgvevhnaktkpreegynstyrvvsvitvihqdwIngkeyk 
caysnkal papiektiskakgqprepcnyti ppsrdeltknqvsItclykeypsdi a vewesnmennyktippvidsdgsftlyski 
tvdksrwqqgnvfsesvmhealhnhytqksIsIspgsggggsggggsggggspgsqvgivqsgpevkkpgssykysckasgyffs 

15 rstmhwyrqapgqglewigyinpssaytnynqkfkdrytitadkststaymelssIrsedtav,7ycarpqvhydyngfpr,vgqgtiv 
tvssggggsggggsggggsggggsdignitcppstlsasvgdrytmtcsasssysymnvyyNkpgkapkrwiydssklasg-vpsrf 
sgsgsgtdytItissluddfatyycqqwsrnpptfgggtkveikrsss 
(SEQ ID NO:104) 

20 DNA sequence of ROR154: 
atggaageaccagcgcagettetettectcetgclactaggcleccagataccaccggtgacatecagatgacccagteccectectecetg 
tecgectecgtgggegaccgggtgaccakcaactgecaggcctcceagtecategackccaacctggeckggttecageagaageccggc 
aagcceeccaagetgetgatclacegggectecaacctggectecggegtgeecteceggktaccggctecggetceggeaccgactkca 
cectgaccatctectecckgeageccgaggacgtggecacctactactgeckgggeggegtgggegecgtgleciaccggacciecitcg 

25 geggeggeaccaaggtggagaicaagggtggaggeggt-teaggeggaggtggatecggcggiggeggetceggtggeggeggatet 
gaggtgeagetggtggag tecggeggeggeciggtgeageccggecggtccetgcggetgtectgeaccgcetecggetcegacatca 
acgactaceccatcaccigggtgcggcaggeccecggcaagggcciggagtggatcggcttcatcaacteeggcggctecacctgoac 
gectectgggtgaagggceggttcaccatcteccgggacgactccaagtecategcctacctgcagatgaactcectgaagaccgaggac 
accgccgtgtactattgegcceggggetactccacctactaccgggacttcaacatetggggccagggcaccctggtgaccgtgtectcga 

30 gtgagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaagccgcgggtgcaccgtcagtcttcctcttcccccca 
aaacccaaggacaccetcatgatetcceggaceccigaggtcacatgegtggtggiggacgtgagccacgaagaccetgaggteaagac 
aaciggtacgtggacggegtggaggtgeataatgccaagacaaagecgegggaggagcagtacaacageacgtaccgtgtggteagcg 
tcctcaccgtectgcaccaggactggetgaatggcaaggaatacaagtgcgcggtctecaacaaagccetcceagcecceategagaaaa 
ccatctecaaagccaaagggeagccecgagaaccacaggtgtacaccetgcceccateccgggatgagagaccaagaaccaggtcag 
cctgacctgcctggtcaaaggcttctatecaagegacatcgccgtggagtgggagagcaatgggcagecggagaacaactacaagacca 
cgcetccegtgctggactecgaeggetecttettectetacagcaageteaccgtggacaagagcagatggcageaggggaacgtatcte 
atgetccgtgatgeatgaggetageacaaccactacacgcagaagagcetctecetgtctecgggactggtggaggcggttcaggegga 
ggtggctecggcggtageggateaccgggctetcaggtecagctggtggagtetgggggcggagtagtgcagectgggeggtcactga 
ggetgtectgeaaggettaggetacacetttactagatetacgatgeactaggtaaggeaggccectggacaaggtetggaatggattgga 

40 tacattaatectagcagtgettatactaattacaatcagaaattcaaggacaggttcacaatcagegcagacaaatccaagageacagecttc 
ctgeagatggacagectgaggeccgaggacaccggcgtetatttetgtgeacggccecaagtccactatgattacaaeggatttecttacta 
gggccaagggacteccatcactgtetctagcggtggeggagggtaggaggtggeggatecggaggtgatggctetgcacaagacatec 
agatgacceagtetccaageagcctgtageaagegtgggggacaggatcaccatgacctgcagtgccagetcaagtgtaagttacatga 
actgataccagcagaageegggcaagacccecaaaagatggatttatgacteatecaaactggettetggagtecctactegetteagtgg 
cagtgggtagg-gaccgactatacecteacaatcagcagectgcagccegaagamcgccacttattactgecagcagtggagtcgtaacc 
cacccacgttcggagggggga ccaageta caa arta catecteca gctaa 
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(SEQ ID N 	. 05) 

Mature protein sequence of ROR154: 
5 dicimtqspsslsasvgdrytineciasqsidsnlawfqqkpgkppkiliyrasnlasgvpsrfsgsgsgtdftltissicipedvatyyclggv 

gaysyrtsfgggtkveikggggsggggsggggsggggsevqlvesggglvqpgrsirlsctasgsdindypitwaqapgkglewigf 
insggstwyaswvkgrftisrddsksiaylqmnslktedtavyycargystyyrdfniwgqgtIvtvsssepkssdkthtcppcpapea 
agapsvflfppkpkdtimisrtpevtcvwdvshedpevkfnwyvdgvevhnaktkpreeunstyrvvsvitvihqdwIngkeyk 
caysnkal papiektiskakgqprepcnyti ppsrdeltknqvsItclykeypsdi a vewesnmennyktippvidsdgsftlyski 
tvdksrwqqgnvfsesvmhealhnhytqksIsIspgsggggsggggsggggspgsqvgivesgggyvqpgrsirlsckasgytftrst 
mhwvt-qapggglewigyinpssaytnynqkfldrftisadkskstaflqmdstrpedtgv,7fcarpqvhydyngfpywgqgtpvtv 
ssggggsggggsggggsaqd iqmtqspsslsasvgdrytmtcsasssysymnwyqqkpgka pkrwiydssklasgvparfsgsgs 
gtdytitissluedfatyycqqwsmpptfgggtkigitsss 
(SEQ ID NO:106) 

15 
DNA sequence of ROR185: 
atggaagcaccagcgeagatctettectcctgctactctggctcceagataccaccggtgacatccagatgacccagtceccctcctccetg 
tecgcctecgtgggegaccgggtgaccatcaactgccaggcctcccagtecatcgactecaacctggcctggttccagcagaagcccggc 
aagccecccaagetgetgatclaccgggcctccaacctggcctecggegtgcccEcceggktaccggckccggetccggcaccgactkca 

20 cectgaccatckccEccckgcagcccgaggacgtggccacctactactgcckgggeggegtgggcgccgtgEccEaccggaccEccEtcg 
gcggcggcaccaaggtggagaEcaagggkggaggcggttcaggcggaggtggatccggcggEggcggctccggtggcggcggatct 
gaggtgcagctggtggagEccggcggcggccEggkgcagcccggccggtccctgcggctgtcctgcaccgcctccggctccgacatca 
acgactaccecatcacctgggkgeggcaggcccceggcaagggectggagtggateggcticalcaactccggeggctccacctggtac 
gcctcctgggtgaagggccggEtcaccakctcccgggacgacEccaagtccatcgcctacckgcagatgaactccctgaagaccgaggac 

25 accgccgtgtactattgegcccggggetactecacctactaccgggacttcaacatctggggccagggcaccetggigaccgtgtcctcga 
gigageccaaatcttctgacaaaactcacacatgcccaccgtgcccagcaccigaagccgcgggtgcaccgtcagEcttectetteccecca 
aaacccaaggacaccetcatgatetcceggacecctgaggtcacaEgcgtggtggEggacgtgagccacgaagaccetgaggteaagttc 
aactggtacgEggacggegEggaggtgcataatgccaagacaaagccgegggaggagcagtacaacageacgEaccgtgtggtcagcg 
EcctcaccgtcctgcaccaggactggctgaaEggcaaggaatacaagtgcgcggtctccaacaaagccctcccagcccccatcgagaaaa 

30 ccatctecaaagccaaagggcagccecgagaaccacaggtgtacaccetgcceccatccegggatgagetgaccaagaaccaggteag 
ectgacctgectggtcaaaggcttctatccaagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagacca 
cgcctccegtgctggactecgacggetccttettcetctacageaagetcaccgtggacaagagcaggtggeagcaggggaacgtcttetc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctecctgtctecgggactggtggaggeggtteaggcgga 
ggtggctecggcggtg aeggategccgggetcteaggtecagct a. atgcaatctg a. a. ectgaggtgaagaagcctgggtectcggtaaa 
ggtctectgeaaggettetggatatacetteagcagatetacgatgcactgggtgegacaa a. eccetggacaagggcttgagtggataggat 
acattaatectageagtgettatactaattacaateagaaatteaaggacagagtcacaattaccgeggacaaatecacaagcacagcetaca 
tggagetgagcagectaagatetgaggacacggecgtgtattactgtacgagaccceaagtecactataattacaacgggtaccttactgg 
ggecaaggaaccctaatcaccgtetcetcaagtggaggcggttcaggeagaggtggatecggcggtaaeggategggtggcggcggat 
ctgacatecagatgacccaatctecttecaccctgtctacatetgtaggagacagagteaccatgacttgeagtgccagcteaagtgtaaatt 

40 acatgaactggtatcaacagaaaccagggaaagcceetaagagat a. aatttatgacteatecaaactggettctgg a. atcceatcaaggttc 
agcggeagtggatctgggacagattatactetcaccatcageagcctgcaacctgatgattttacaacttattactgccaacagtggagtcgt 
aacccacceactttcggea gagggaccaaggtggaaatcaaacgatcetccagctaa 
(SEQ ID NO:107) 

45 
_Mature protein sequence of ROR185: 

122  



dicimtcppsslsasvgdrytincciasqsidsnlawfqqkpgkppkiliyrasnlasgvpsrfsgsgsgtdftltissicipedvatyyclggv 
gaysyrtsfgggtkveikgaanggggsaaanggggsevcilvesggglvqpgrsirlsctasasdindypitwagapakalewigf 
insggstwyaswykgrftisrddsksiaylqmnslktedtavyycargystyyrdthiwgqativtvsssepkssdkthtcppcpapea 
aaapsvfifppkpkdtimisrtpevtcwydvshedpevkfnwyydgvevhnaktkpreegynstyrvvsvitylhcidwIngkeyk 

5 caysnkalpapiektiskakgqprepqyytippsrdeltknqvsitelvkgfypsdiavewesnmpennykttppvidsdgsfflyski 
tvdksrwcicignvfsesvmhealhnhytqksIsIspgsggggsggggsggggspgsqvgivqsgpevkkpgssykysckasgytfs 
rstmhwvt-qa pgqg le wigy i npssaytny nqkfkdryti tadkststay m elssIrs ed tav,7y ca rpcivhydyngfpr,vg qgt Iv 
tvssggggsggggsggggsggggsdignitcppstlsasvgdrytmtcsasssysymnwyNkpgkapkrwiydssklasg-vpsrf 
sgsgsgtdytItissluddfatyycqqwsrnpptfgggtkveikrsss 
(SEQ ID NO:108) 

DNA sequence of ROR179: 
atggaagcaceagcgeagatctettectcetgctactaggctcceagataccaccggtgacatccagatgaeccaL, cc ecctcctccetg 
tccgectccgtgggcgaccgggtgaccatcaactgecaggcetcecagtccatcgaetccaacetggcetggttecageagaageccgge 

15 aagceccccaagetgctgatctaceg-ggcctecaacctggectecggcgtgecctcceggttaccggaccggetceggcacegacttca 
ccctgaceatacctccetgcageccgaggacgtggeca ccta eta etg caggg cgg cgtgggeg-ccgtgtcctactggacctccttcgg 
cggcggcaccaaggtggagatcaagggtggaggcggttcaggeggaggtggatccggeg-gtggcggctccggtggeg-gcggatetg 
aggtgcagetggtggagtccggcggcggcctggtgcagcccggccggtccctgcggctgtcctgcaccgcctccggctccgacatcaac 
gactaccccatcacctgggtgcggcaggcccccggcaagggcctggagtggatcggcttcatcaactccggcggctccacctggtacgc 

20 acetgggtgaagggccggt icacca tetc ecggga c gactecaagtc catc g ectacc tg ea ga tgaactccetgaaga cc gaggac ac 
cgccgtgta c tat-1.g cg cc eggggctaetceacetacta cegggacttcaacatctggggccagggcaccctggtgaccgtgtcctcgagt 
gagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaagccgcgggtgcaccgtcagtcttcctcttccccccaa 
aacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttca 
actggtacgtggacggegtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagegt 

25 cctca cc g tcc tgca c ea ggactggct gaatggeaa ggaataeaag tg eg cggtetc caa caaageccteccagccecca tcgagaaa a 
eca tete ea aagcc aaa ggg cagcc c egagaaccaca gg tg tacaccetgcceccatccegggatgagetgaccaagaaceaggteag 
ectgacctgectggtcaaaggcactatccaagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagacca 
cgcctcccgtgctggactecgacggetccttatcetctacageaagetcaccgtggacaagagcaggtggeagcaggggaacgtcttetc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctecctgtctecgggttetggtggaggeggtteaggcgga 
ggtggetceggeggtggeggatcgeegggctetcaggtccagctggtggagtctgggggeggagtggtgeagcetgggcggteactga 
ggetgtectgcaaggcactggetaeaccatactagatetacgatgcactgggtaaggcaggeccetggacaaggtetggaatggattgga 
tacattaatcetageagtgettatactaattacaateagaaatteaaggacaggacacaatcagegeagaeaaatccaagageacagecttc 
etgcagatggacagc etgagg cecgaggacac eggcgtetat ttc tgtgcaegg cc ecaagtccactatgattacaa c g gg ate cttactg 
gggccaagggacteccatcactgtetctagcggtggcagagggtctaaaggtggeggatecggaggtaatggctetgcacaagacatcc 

30 

35 agatgacccagtetccaagcagcctatctgcaagcatgggggacaaaatcaccataacctgcagtaccagetcaagtgtaagttacatga 
actgataccagcagaagccgggcaaaacccecaaaagatggatttataactcatccaaactggettctggagtecctgetcgettcagtgg 
cagtaaatctgggaccgactataccetcacaatcaacagcctgcaacccgaagatttcgccacttattactgccagcaoggagtcataacc 
cacccacgtteggaggggggaccaagctacaaattacatcetccagctaa 
(SEQ Ill NO:109) 

40 

Mature protein sequence of ROR179: 
dicvntqspssIsasvgdrytincgascisidsnlawfqqkpgkppkiliyrasnlasgvpsrfsgsgsodftltissicipedvatyyclggy 
gaysywtsfgggtkveikggggsggggsggggsggggsevcilvesggglvqpgrsit-Isctasgsdinclypitwvrgapgkalewig 

15 fin sggstwyaswv kgrftisrddsksiay 1 gm ns I ktedta vyycargystyyrdfniwgqgtivtvsssepkssdkthtcppcpape 
aagapsvflfppkpkdtlm isrtpevtcvvvd vs hedpevkfn w!,7vdg-vev ImaktkpreeenstyrvvsvItylhqdwingkey 

123 



keaysnkalpapiektiskakgqprepqvytippsrdeltknqvsitelvkgfypsdiavewesnmpennykttppvidsdgsfflys 
kityclksrwqqgnvfsesvmhealhnhytqkslslspgsaaggsggggsagggspgsqvgivesgaavvqpgrslrisekasgytft 
rstmhwyrqapgqglewiayinpssaytnynqkfkdrftisadkskstafIctmdsirpedtavyfearpqvhydyngfpywgqgtp 
vtvssggggsggggsgggasacidicimtqspssisasvgdramtcsasssysymnyvyqqkpgkapkrwiydsskiasavparfsg 
sgsgtdythissicipedfatyyalqwsmpptfgggtklqitsss 
(SECS ID NO:110) 

124 



DNA sequence of .ROR186: 
atggaagcaccagcgcagcttctcttcctcctgctactctggctcccagataccaccggtgacatccagatgacccagtccccctcctccctg 
tccgcctccgtgggcgaccgggtgaccatcaactgccaggcctcccagtccatcgactccaacctggcctggttccagcagaagcccggc 
aagccccccaagctgctgatctaccgggcctccaacctggcctccggcgtgccctcccggttctccggctccggctccggcaccgacttca 

5 ccctgaccatctcctccctgcagcccgaggacgtggccacctactactgcctgggcggcgtgggcgccgtgtcctactggacctccttcgg 
cggcggcaccaaggtggagatcaagggtggaggcggttcaggcggaggtggatccggcggtggcggctccggtggcg-gcggatctg 
aggtgcagctggtggagtccggcggcggcctggtgcagcccggccggtccctgcg-gctgtcctgcaccgcctccggctccgacatcaac 
gactaccccatcacctgggtgcggcaggcccccggcaagggcctggagtggatcggcttcatcaactccggcggctccacctggtacg-c 
ctcctgggtgaagggccggttcaccatctcccgggacgactccaag-tccatcgcctacctgcagatgaactccctgaagaccgaggacac 
cgccgtgtactattgcgcccggggctaaccacctactaccgggacttcaacatctggggccagggcaccctggtgaccgtgtcctcgagt 
gagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaagccgcgggtgcaccgtcagtcttcctcttccccccaa 
aacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttca 
actggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgt 
cctcaccgtcctgcaccaggactggctgaatggcaaggaatacaagtgcgcggtctccaacaaagccctcccagcccccatcgagaaaa 

15 ccatctccaaagccaaaggg cagccccgaga accacaggtgtacaccctg cc cccatcccgg gatgag-ctga ccaagaaccaggtcag 
cctgacctgcctggtcaaaggcttctatccaagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagacca 
cgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcag-gggaacgtcttctc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggttctggtggaggcggttcaggcgga 
ggtggctccggcggtggcggatcgccgggctctcaggtccagctggtgcaatctgggcctgaggtgaagaagcctgggtcctcggtgaa 

20 gg tete ctgcaaggc act g gatatac cttcagcagatctacgatgcactgggtg cg acaggcccctgga caaggg cttgagtggataggat 
acattaatcctagcagtgcttatactaattacaatcagaaattcaaggacagagtcacgattaccgcggacaaatccacgagcacagcctaca 
tggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgagaccccaagtccactatgattacaacgggtttccttactgg 
ggccaaggaaccctggtcaccgtctcctcaggtggaggcggttcaggcggaggtggatccggcggtggcggatcgggtggcggcggat 
ctgacatccagatgacccagtctccttccaccctgtctgcatctgtaggagacagagtcaccatgacttgcagtgccagctcaagtgtaagtt 

25 acatgaactggtatcagcagaaaccagggaaagcccctaagagatggatttatgactcatccaaactggcttctggggtcccatcaaggttc 
agcggcagtggatctgggacagattatactctcaccatcagcagcctgcagcctgatgattttgcaacttattactgccaacagtggagtcgt 
aacccacccactttcggcggagggaccaaggtggagatcaaacggtcctccagctaa 
(SEQ ID N():111) 

30 Mature protein sequence of ROR186: 
dicimtcppssIsasvgdrvtiticciascisidsnIawfqqkpgkppk I li rastilasgvpsrfsgsgsgtdftltissicipedvatv c ggv 
gaysy wtsfgggtkveikgg ggsggggsg gggsggggsevcilvesggglvogrsIr I sctasgsdi ndy pi twvrciapgkglewig 
finsggstwyaswagrftisrddsksiaytqintislktedtavyy-cargystyyrdfni wgqgt I vtvsssepkssdkthtcppcpape 
aagapsvflfppkpkdtlmisrtpevtcyvvdvshedpevkfnwyvilgvevhnaktkpreegynstyrwsvitylhcidwinakey 

35 kcaysnkalpapiektiskakgqprepqvytlppsrdeltknqvsitclvkgfypsdiavewesnguennykttppvidsdgsfflys 
Icitvdksrwqqgnvfscsvmhealhnhytqkslslspasggggsaaggsggggspgsqvcilvqsgpevkkpgssvkvsckasgyt 
fsrstmhwyrqapgqglevvigyinpssa:,,, ,tnyncikfUrvtitadkststaymeissirsedtavyycarpqvhydyngfpywgqgt1 
vtvssggggsgggasggggsgaandiqmtqspstlsasvgdrytmtcsasssysymnwyqqkpgkapkrwiydssklasgvpsr 
fsgsgsatdytltissiuddfatyycqqwsrnpptfaagtkveikrsss 

40 (SEQ ID N-0:112) 
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DNA sequence of .R0R181: 
atggaagcaccagcgcagcttctcttcctcctgctactctggctcccagataccaccggtgacatccagatgacccagtccccctcctccctg 
tccgcctccatgggcgaccgggtgaccatcaactgccaggcctcccagtccatcgactccaacctggcctgattccagcagaagcccggc 
aagccccccaagctgctgatctaccgggcctccaacctggcctccggcgtgccctcccggttctccggctccggctccggcaccgacttca 

5 ccctgaccatctcctccctgcagcccgaggacgtggccacctactactgcctaaacggcgtgggcgccgtgtcctaccggacctccttcg 
gaggcttcaggcggaggtggatccggcggtggcggctccggtggcggcggatct gcggcggcaccaaggtggagatcaagggtg 	gg 

gaggtgcagctggtggagtccggcggcggcctggtgcagcccggcggctccctgcggctgtcctgcaccgtgtccggcaccgacatca 
agtggatcggcttcatcaactcctccacctggtac acgactaccccatctcctgggtgcggcaggcccccggcaagggcctgg 	 ggcggc 

gccgactcggtgaagggccggttcaccatctcccggcactcctccaagaacaccctgtacctgcagatgaactccctgcgggccgaggac 
accgccgtgtacttctgcgcccggggctactccacctactaccgggacttcaacatctggggccagggcaccctggtgaccgtgtcctcga 
gtgagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaagccgcgggtgcaccgtcagtcttcctatcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagt-tc 
aactggtacgtggacggcgtggaggtgcataatgccaagacaaag-ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcg 
tcctcaccgtcctgcaccaggactggctgaatggca.aggaataca.agtgcgcggtctccaacaaagccctcccagcccccatcgagaa.aa 

15 ccataccaaagccaaaggg cagccecgaga accacaggtgtacaccetg cc eccatccegg gatgag-ctga ccaagaaccaggtcag 
cctgacctgcctggtcaaaggcttctatccaagcgacatcgccgtggagtgggagagcaatgggcagccggaga.acaactacaagacca 
cgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggttctggtggaggcggttcaggcgga 
ggtggctccggcggtggcggatcgccgggctctcaggtccagctggtggagtctgggggcggagtggtgcagcctgggcggtcactga 

20 ggctgtcctgcaaggct-tctggctacacctttactagatctacgatgcactgggtaaggcaggcccctggacaaggtctggaatggattgga 
tacattaatcctagcagtgcttatactaattacaatcagaaattcaaggacaggttcacaatcagcgcagacaaatccaagagcacagccttc 
ctgcagatggacagcctgaggcccgaggacaccggcgtctatttctgtgcacggccccaagtccactatgattacaacgggtttccttactg 
gggccaagggactcccgtcactgtctctagcggtggcggagggtctgggggtggcggatccggaggtggtggctctgcacaagacatcc 
agatgacccagtctccaagcagcctgtctgcaagcgtgggggacagggtcaccatgacctgcagtgccagctcaagtgtaagttacatga 

25 actggtaccageagaagecgggeaaggcceccaaaagatggatttatgactcatccaaactggcttctggagtccetge-tegcttcag-too 
cagtgggtctgggaccgactataccctcacaatcagcagcctgcagcccgaagatttcgccacttattactgccagcagtggagtcgtaacc 
cacccacgttcggaggggggaccaagctacaaattacatcctccagctaa 
(SEQ ID NO:113) 

30 
Mature protein sequence of ROR181: 
dicimtcppssIsasvgdrvtineciascisidsniawfqqkpgkppk I hyrastilasgv psrfsgsgsgtdftltiss Iciped-vaty y c ggv 
gaysyrtsfgggtk veikggggsggggsggggsggggsevq1 vesgggtvqpggs I rIsetvsg tdindypiswvrgap gkg lewig 
finsantwyadsvkgrftisrhsskatlyiqmnslraedtav:,,,feargystyyrdfniwaggtivmssepkssdkthteppepapeaa 
gapsvflfppkpkdtImisrtpevtevvvilvshedpevkfinvyydgvevhnaktkpreegynstyryvsvitvihqdwingkeykc 
aysnkaipapiektiskakgqprepcm/tippsrdeitknqvsitelvkgfypsdiavewesnguennykttppvldsclgsfflyskit 
vdksrwqqgnvfscsvmhealhnhytqkslslspgsaaggsggggsggggspgsqvqlvesaaavvqpgrslrisckasgytftrst 
mhwyrciapgqgiewigyinpssaytnynqkfkdrftisaclkskstaflqmdstrpedtgvyfcarpqvhydyngfpywgq atpvtv 
ssggggsagggsggggsacidicvntctspssisasvgdrytmtcsasssysymnwycnkpgkapkrwiydssklasgvparfsasgs 

40 gtdytitissliwedfatr.,, ,eqqwsrnpptfgggtkictitsss 
(SEQ ID N-0:114) 

126 



DNA sequence of .R0R191: 
atggaageaccagcgcagettacttectcetgctactetggcteccagataccaccggtgacatccagatgacccagtccecctectecctg 
tccgcctccatgggcgaccgggtgaccatcaactgccaggcctcccagtecategactccaacctggcctggttccagcagaagcccggc 
aagccecceaagetgctgatctaccgggectecaacctggcctccggcgtgccacccggttaccggaccggctccggeaccgacttca 

5 cectgaccatctectecctgcagcccgaggacgtggccacctactactgcctaggeggcgtgggegccgtgtectaccggacctecttcg 
ctggcg-gcggatct gaggcttcaggcggaggtggatccctggcggctcgg gcggcggcaccaaggtggagatcaagggtg 	gg 	 gggg 

gaggtgcagctggtggagtccggcg-gcggcctggtgcagcccggcggctccctgcggctgtcctgcaccgtgtccggcaccgacatca 
acgactaccccatctcctgggtgcggcaggcccccggcaagggcctg-gagtggatcggcttcatcaactccggcggctccacctggtac 
gccgactcggtgaagggccggttcaccatctcccggcactcctccaagaacaccctgtacctgcagatgaactccctgcgggccgaggac 
accgccgtgtacttctgcgcccggggctactccacctactaccgggacttcaacatctggggccagggcaccctggtgaccgtgtcctcga 
gtgagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaagccgcgggtgcaccgtcagtcttcctatcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 
aactggtacgtggacggcgtggaggtgcataatgccaagacaaag-ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcg 
tcctcaccgtcctgcaccaggactggctgaatggcaaggaatacaagtgcgcggtctccaacaaagccctcccagcccccatcgagaa.aa 

15 ccatctccaaagccaaaggg cagccccgagaaccacaggtgtacaccctgcc cccatcccgg gatgag-ctga ccaagaaccaggtcag 
cctgacctgcctggtcaaaggcttctatccaagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagacca 
cgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcc-tctccctgtctccgggttctggtggaggcggttcaggcgga 
ggtggctccggcggtggcggatcgccgggctctcaggtccagctggtgcaa-tctgggcctgagg-tgaagaagcc-tgggtcctcggtgaa 

20 gg tete ctgcaaggcttctggatataccttcagcagatctacgatgcactgggtgcgacaggcccc-tggacaagggcttgagtggataggat 
acattaatcctagcagtgcttatactaattacaatcagaaattcaaggacagagtcacgattaccgcggacaaatccacgagcacagcctaca 
tggagctgagcagcctgagatc-tgaggacacggccgtgtattactgtgcgagaccccaagtccac-tatgattacaacgggtttccttactgg 
ggccaaggaaccctggtcaccgtctcctcaggtggaggcggttcaggcggagg-tggatccggcggtggcggatcgggtggcggcggat 
agacatccagatgacccagtctccttccaccctg-tctgcatctgtaggagacagagtcaccatgac-ttgcagtgccagctcaagtg-taagtt 

25 acatgaactggtatcagcagaaaccagggaaagcccctaagagatggatttatgactcatccaaactggcttctggggtcccatcaaggttc 
agcggcagtggatctgggacagattatactctcaccatcagcagcc-tgcagcctgatgattttgcaacttattactgccaacagtggagtcgt 
aacccacccactttcggcggagggaccaaggtggagatcaaacggtcctccagctaa 
(SEQ ID NO:115) 

30 
Mature protein sequence of ROR191: 
diclintgspss lsasv gdrvtincclasgsidsnlawfgqkpgkppklliyrasnlasgvpsrfsgsgsgtdifitissluedvatyyc ggv 
gaysyrtsfgggtk veikggggsggggsggggsggggsevq1 vesgggtvqpggs I rlsctvsg tdindypiswvrqapgkglewig 
finsgastwyadsvkgrftisrhsskntlylqmnslraedtav:,,, ,fcargystyyrdfniwaggtivtvsssepkssdkthtcppcpapeaa 
gapsvflfppkpkdtlmisrtpevtcyvvilvshedpevkfinvyydgvevhnaktkpreegynstyrvvsvitvihqdwingkeykc 
aysnkalpapiektiskakgqprepqvytippsrdeltknqvsltelvkgfypsdiavewesnguennykttppvldsclgsfflyskit 
Aksrwcicigtwfscsvmhealhnhytqksls1spgsggggsggggsggggspgsqvgivcisgpevkkpgssykysckasgytfsr 
stmhwymapgqglewigyinpssaytnynqkflcdrytitadkststaymelssirsedtavyycarpgyhydyngfpywgqativt 
vssggggsggggsggggsggggsdiqmtqspstisasvgdrytmtcsasssysymnyvyqqkpgkapkrwiydsskiasgvpsrfs 

40 gsgsgtdytitissicipddfatyycqqwsrnpptfgggtkveikrsss 
(SEQ ID N-0:116) 

127 



DNA sequence of .R0R182: 
atggaageaccagcgcagettetettectcctgctactetggcteccagataccaccggtgacatccagatgacccagteccectectecctg 
tccgcctccgtgggcgaccgggtgaccatcaactgccaggcctcccagtccatcgactccaacctggcctggttccagcagaagcccggc 
cagccecccaagagctgatctaccgggcaccaacctggcaccggcgtgeccgaccggttetccggctecggctecggcaccgacttc 

5 accagaccatetcctccetggaggccgaggacatggccacctactactgcctgggcggegtgggcgccgtgtectaccggacctecttc 
ggcg-gcggcaccaaggtggagatcaagggtggaggcggttcaggcggaggtggatccggcggtg-gcggctccggtggcggcggatc 
tgaggtgcagctggtg-gagtccggcggcggcctggtgcagcccggccggtccctgcggctgtcctgcaccgcctccggctccgacatca 
acgactaccccatcacctgggtgcggcag-gcccccggccagggcctg-gagtggatcggcttcatcaactccggcggctccacctggtac 
gcctcctgggtgaagggccggttcaccatctcccgggacgactccaagtccatcgcctacctgcagatgaactccctgaagaccgaggac 
accgccgtgtactattgcgcccggggctactccacctactaccgggacttcaacatctggggccagggcaccctggtgaccgtgtcctcga 
gtgagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaagccgcgggtgcaccgtcagtcttcctatcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 
aactggtacgtggacggcgtggaggtgcataatgccaagacaaag-ccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcg 
tcctcaccgtcctgcaccaggactggctgaatggcaaggaatacaagtgcgcggtctccaacaaagccctcccagcccccatcgagaaaa 

15 ccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgag-ctgaccaagaaccaggtcag 
cctgacctgcctggtcaaaggcttctatccaagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagacca 
cgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggttctggtggaggcggttcaggcgga 
ggtggetccggeggtggcggatcgccgggetctcagg-tccagetggtggagtctgggggeggagtggtgcagcctgggeggtcactga 

20 ggctgtectgcaaggettctggctacacctttactagatc-tacgatgcactgggtaaggcaggcccctggacaaggtetggaatggattgga 
tacattaatcctagcagtgcttatactaattacaatcagaaattcaaggacaggttcacaatcagcgcagacaaatccaagagcacagccttc 
ctgcagatggacagcctgaggcccgaggacaccggcgtctatttctgtgcacggccccaagtccactatgatt.acaacgggtttccttactg 
gggccaagggactcccgtcactgtctctagcggtggcggagggtctgggggtggcggatccggaggtggtggctctgcacaagacatcc 
agatgacccagtctccaagcagcctgtctgcaagcgtgggggacagggtcaccatgacctgcagtgccagctcaagtgtaagttacatga 

25 actggtaccagcagaagccgggcaaggcccccaaaagatggatttatgactcatccaaactggcttctggagtccctgctcgcttcagtgg 
cagtgggtctgggaccgactataccctcacaatcagcagcctgcagcccgaagatttcgccacttattactgccagcagtggagtcgtaacc 
cacccacgtteggaggggggaccaagctacaaattacatcctccagctaa 
(SEQ ID NO:117) 

30 
Mature protein sequence of ROR182: 
dicltntgspsstsasvgdrvtincclasgsidsntawfqqkpgqppklliyrasnlasgvpdrfsgsgsgtditltissleaedvatyyclggv 
gaysyrtsfgggtkveikggggsggggsggggsggggsevqIvesgggtvqpgrslasctasgsditidypitwvrqapgqglewigf 
insgastwyaswykarftisrddsksia:,,, ,lcimnslktedtavyycargystyyrdfni‘vgqgtivtv-sssepkssdkthtcppcpapea 
agapsvflfppkpkdtimisrtpevtcvvv-dvshedpevkfriwyydgvevhnaktkpreecv,, ,nstyrvvsvitylhOwlngkeyk 
caysnkalpapiektiskakgqprepqvytippsrdeltkncrysitchlgfypsdiavewesnguennykttppvidsdgsfflyskl 
tvdksrwqqgnvfscsvmhealhnhytqksisispgsggggsggggsggggspgsqvgivesgggvyqpgrsirlsckasgytftrst 
mhwyrgapgqglewigy inp s sayt ny nqkfkdrftisailks kstaflqmdsirpedtgvy fcarp gyhy dy ngfpywgq gtpvtv 
ssggggsagggsggggsacidigmtctspssisasvgdrytmtcsasssysymnwycnkpgkapkrwiydssklasgvparfsgsgs 

40 gtdytitissluedfatr.,, ,cqqwsrnpptfgggtkictitsss 
(SEQ ID N-0:118) 

128 



DNA sequence of R0R192: 
atggaageaccagcgcagettetettectcctgctactetggcteccagataccaccggtgacatccagatgacccagteccectectecctg 
tccgcctccgtgggcgaccgggtgaccatcaactgccaggcctcccagtccatcgactccaacctggcctggttccagcagaagcccggc 
cagccecccaagctgctgatctaccgggectecaacctggcctccggcgtgcccgaccggttetccggctecggctecggcaccgacttc 

5 accctgaccatetcctccetggaggccgaggacatggccacctactactgcctgggcggegtgggcgccgtgtectaccggacctecttc 
ggcg-gcggcaccaaggtggagatcaagggtggaggcggttcaggcggaggtggatccggcggtg-gcggctccggtggcggcggatc 
tgaggtgcagctggtg-gagtccggcggcggcctggtgcagcccggccggtccctg-cggctgtcctgcaccgcctccggctccgacatca 
acgactaccccatcacctgggtgcggcaggcccccggccagggcctg-gagtggatcggcttcatcaactccggcggctccacctggtac 
gcctcctgggtgaagggccggttcaccatctcccgggacgactccaagtccatcgcctacctgcagatgaactccctgaagaccgaggac 
accgccgtgtactattgcgcccggggctactccacctactaccgggacttcaacatctggggccagggcaccctggtgaccgtgtcctcga 
gtgagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaagccgcgggtgcaccgtcagtcttcctatcccccca 
aaacccaaggacaccctcatgatctcccacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 
aactggtacgtgga 	

gg
cggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcg 

tcctcaccgtcctgcaccaggactggctgaatggcaaggaatacaagtgcgcggtctccaacaaagccctcccagcccccatcgagaaaa 
15 ccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgag-ctgaccaagaaccaggtcag 

cctgacctgcctggtcaaaggcttctatccaagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagacca 
cgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggttctggtggaggcggttcaggcgga 
ggtggctccggcggtggcggatcgccgggctctcaggtccagctggtgcaatctgggcctgaggtgaagaagcctgggtcctcggtgaa 

20 gg tctcctgcaaggc act g gatataccttcagcagatctacgatgcactgggtgcgacaggcccctggacaagggcttgagtggataggat 
acattaatcctagcagtgcttatactaattacaatcagaaattcaaggacagagtcacgattaccgcggacaaatccacgagcacagcctaca 
tggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgagaccccaagtccactatgattacaacgggtttccttactgg 
ggccaaggaaccctggtcaccgtctcctcaggtggaggcggttcaggcggaggtggatccggcggtggcggatcgggtggcggcggat 
agacatccagatgacccagtctccttccaccctgtctgcatctgtaggagacagagtcaccatgacttgcagtgccagctcaagtgtaagtt 

25 acatgaactggtatcagcagaaaccagggaaagcccc-taagagatggatttatgactcatccaaactggcttctggggtcccatcaaggttc 
agcggcagtggatctgggacagattatactctcaccatcagcagcctgcagcctgatgattttgcaacttattactgccaacagtggagtcgt 
aacccacccactttcggcggagggaccaaggtggagatcaaacggtcctccagctaa 
(SEQ ID NO:119) 

30 Mature protein sequence of ROR192: 
dicimtcppssIsasvgdrvtiticciascisidsntawfqqkpgqppkIli 	tilasgvpdrfsgsgsgtditIf sleaedvatv - - ggv 
gaysyrtsfgggtk veikggggsggggsggggsggggsevgIvesgggIvqpgrs I rtsctasgsditidypitwyrciapgqglewigf 
insggstwyaswvkgrftisrddsksiaytqmnslktedtavyy-cargystyyrdfniwgqgtIvtv-sssepkssdkthtcppcpapea 
agapsvflfppkpkdtimisrtpevtcvv-v-dvshedpevkfriwyydgvevhnaktkpreegynstyrvvsvitylhqdwlngkeyk 

35 caysnkalpapiektiskakgqprepqvytippsrdeltkncrysitchlgfypsdiavewesnguennykttppvidsdgsfflyskl 
tvdksrwqqgnvfscsvmhealhnhytqksisispgsggggsggggsggggspgsqvcilvqsapeykkpgssvkvsckasgytfs 
rstmhwyrqapgq alewigy inpssaytnynqkfkdrv-titadkststaymelssirsedtavyycarpgyhydyngfpywgq ally 
tvssggggsggggsggggsggggsd ici mtcppstlsasvgdrytmtcsasssysymnwyq qkpakapkrwiydssklasgvpsrf 
sgsgsatdytltissiq pddfatyycqqwsrnpptfg aatkveikrsss 

40 (SEQ ID N-0:120) 

Chimeric bispecific anti-CD123 (VEVH) x anti-CD3 (TSC456) scFx-Fc-scF1,7 
Dimmscispsslaysygekftmtcksscplffgstqknylavvyqqkpgqspkliiywastresgvpdrftgsgsatdfflaissvmped 
lavyycqcv,, ,:,,, ,nypwtfgggtkleikggggsgggasggggsgaaasvctlqesgpglykpscislsltcsvtclysitsgyrAnwircifp 

15 gnklewmgyisydgsnnynpslknrisitrdtsknqfflkIssvttedtatyycsrgegfyfdswgqgttltvsssepkssdkthtcppcp 
apeaagapsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfridgvevhnaktkprecunstyrvvsvitv1110)Ang 



keykcaysnkaIpapiektiskakgqprepqvytIppsrdeltknqvsltclvkgfypsdiavewesngqpennykttppvldsdgsff 
lyskltvdksrwqqgnvfscsvmhealhnhytqksls1spgsagggsggggsggggspgsqvglvqsgpevkkpgssykysckas 
gyffsrstrnhwyrciapgqglewigyinpssaytnynqkfkdrytitadkststaymelsslrsedtavyycarpqvhydyngfpywg 
qgtlytvssggggsgggasggggsggggsdigmtqspstlsasvgdrytmtcsasssysymnwyqqkpakapkrwiydssklasg 

5 vpsrfsgsgsgtdytltissiuddfatyycqqwsrnpptfgagtkveikrsss (SEQ ID NO:197) 

Chimeric -bispecific anti-0123 (VIIIIL) x anti-CD3 (TSC456) sc-Fv-Fe-scFy 
Vq1qesgpglykpsqsisitcsvtdysitsgyywnwirqfpgnklewmgyisydgsnnynpsiknrisitrdtsknqifikissyttedt 
atyycsrgegfyfdswgqgtatvssggggsggggsggggsggggsdimmsgspsslaysvgekftmtcksaplffgstqknylaw 

10 yqqkpggspkiliywastresgvpdrftgsgsgtdftlaissympedlavyycquynypwtfgggtkleiksssepkssdkthtcpp. 
papeaagapsvflfppkpkdtimisrtpevtcvwdvshedpevkthw!,7vdg-vevhnaktkprecunstyrwsvitylhqdwin 
gkeykcaysnkalpapiektiskakgqprepcp,ytlppsrdeltknqvsltclvkgfy'rpsdiavewesngqpennykttppvldsdgs 
fflyskltvdksrwciggnvfscsvmhealhnhytqksisispgsggggsggggsggggspgsqvgivqsgpevkkpgssvkvscka 
sgyffsrstmhwyrqapgqglewigyinpssaytnyncikfkdrytitadkststaymelssirsedtavyycarpcp,thydyngfpyw 

15 gutlytvssggggsggggsggggsggggsdigmtcppstisasvgdrytmtcsasssysymnwygqkpgkapkrwiydssklas 
gvpsrfsgsgsgtdytitissluddfatyycqqwsmpptfgggtkveikrsss (SEQ ID NO:198) 

DNA sequence of TSC471: 
atggaagcaccagcgcagcttctcttcctcctgctactctggctcccagataccaccggtgatatccagatgacccagtctccatccgccatg 

20 tag catctgtaggagacagagtcaccatcacttg ccggg cgagtaagagcattagcaaatatttagcctggtttcagcagaaaccagggaa 
agttcctaagctccgcatccattctggatctactttgcaatcaggggtcccatctcggttcagtggcagtggatctgggacagaatttactctca 
ccatcagcagcctgcagcctgaagattttgcaacttattactgtcaacagcatattgaatacccgtggacgttcggccaagggaccaaggtg 
gaaatcaaacgagg-tggeggagggtctgggggtggeggatccggaggtggtggctetcaggtccagetgg-tacagtetggggctgaggt 
gaagaagcctggggcttcagtgaaggtctcctgcaaggcttctggatacacattcactgactactacatgcactgggtgcgacaggcccctg 

25 gacaagggcttgagtggatgggatattttiatccttataatgattatactagatacgcacagaagttccagggcagagtcaccatgaccaggg 
acacgtetatcageacagcctacatggagctgagcagcctgagatctgacgacacggccgtg-tattactgtgcaagateggatggttactac 
gatgctatggactactggggtcaaggaaccacagtcaccgtctectegagtgageccaaatcttetgacaaaacteacacatgcccaccgtg 
cccagcacctgaagccgcgggtgcaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtc 
acatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagac 

30 aaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggaat 
acaagtgcgcggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggcagccccgagaaccacaggt 
gtacaccetgcceccatccegggatgagetgaccaagaaccaggtcagcctgacctgcctggtcaaaggettctatccaagegacatcgc 
cgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgccteccgtgoggactccgacggctecttcttectetacag 
caagetcaccgtggacaagagcagatggcagcaggggaacgtatacatgetccatgatgcatgaggetctgcacaaccactacacgca 

35 gaagagectetcectgtaccgggttecggaggtggegattcgggagatgg cgggtcaggaggtggggg ctctecttcacaggtg caul 
ggtgcagtctggtectgaggtgaaaaag cctgg ctccag cgtgaaggtgtcctg caaggccagcggata caeca-tag ccggtcca ccat 
gcattgggtgaggcaggctectggacagggcctggagtggatcggetacatcaaccccagcagcgatataccaactacaatcagaagttt 
aaggaccgggtgaccatcaccgccgataagtccaccagcaccgcctacatggagetgtecagcctgaggagegaggataccgccgtgta 
ctattgcacccggccccaggtccattacgactacaacggetteccetattggggccagagaaccetggtgaccgtgtccagcggtggegat 

40 ggcageggeggeggcggctaggeggaggtggcageggcggagggggctccgacattcagatgacccagtcccectecaccctgtcc 
gctagegtgggcgatcgggtgaccatgacctgcagegccagcagetccatgtcctacatgaactggtaccagcagaagcceggcaaggc 
tcccaagaggtggatttacgactccagcaagctggcctctggtgtccccagcaggttctctggtagcggcagcggcacagactacaccctg 
accatetcctccetgcaacccgacgatttcgccacctactattgccagcagtggtcceggaatcccectacctuggeggeggcaccaagat 
ggagatcaagaggagctaa (SEQ ID NO:205) 

45 
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Mature protein sequence of TSC471: 
Dicimtqspsamsasvgdrvtitcrasksisky la wfqqkpgkvpkirihsgstlqsgvpsrfsgsgsgteftltissicipedfatyycqqh 
ieypwtfgq atkveikrggggsggggsggggsqvg lvcisgaevkkpgasvicvsckasaytftdyyrnhwyrqapgqglewmgyf 
npyndytryaqkfqgrvtmtrdtsistaymelsslrsddtavyycarsdgyydamdy‘vgqgttvtvsssepkssdkthtcppcpapea 

5 agapsvfifppkpkdtimisrtpevtcwydvshedpevkfnwyydgvevhnaktkpreegynstyrvvsvitylhqdwingkeyk 
caysnkalpapiektiskakgqprepcnytippsrdeltknqvsltclykeypsdiavewesnmpennykttppvidsdgsftlyskl 
tvdksrwqqgnvfscsvmhealhnhytqkslslspgsggggsggggsggggspsqvqlvqsgpevkkpgssvkvsckasgytfsrs 
tmhwwqapgqglewigyinpssaytnynqkfkdrytitadkststaymelssirsedtavyycarpcp,thydyngfpywgqgtlytv 
ssggggsggggsggggsggggsdigmtgspstIsasvgdrytmtcsasssysymmAyqqkpgkapkrwiydssklasgvpsrfsg 
sgsgtdytitissluddfatyycqqwsrnpptfg-gg-tkveikrs (SEQ ID NO:206) 

DNA sequence of ROR243: 
atggaggctcccg-ctcagctgctgttcctcctgctgctctggctg-cccgacaccacaggcgacatccagatgacccagtccccttcctccct 
gtccgctagcgtgggcgatagggtgaccatcaactgccaggcctcccagtccattgactccaatctggcctggttccagcagaagcccgg 

15 acagccccccaagctgctgatttacagggcctccaacctggcttccggcgtgcctgacaggttctccggatccggcagcggcaccgacttc 
accctgaccatctcctccctggaggccgaggatgtcgccacctactactgtctgggcggcgtgggcgctgtgagctatcggacctccttcg 
gcgg-cggca ccaagg-tggagatcaagggcgg cgg cgg cagcgg cgg cggeggcag cgg cggcggagg accggegg egg cgg c 
agcgaggtgcagctggtggaaagcggaggaggcctggtgcagcctggaaggtccctgaggctgtcctgcacagccagcggctccgac 
atcaacgactaccccatcacctgggtgaggcaggctcctggccagggcctggaatggatcggctttatcaacagcggcggcagcacctg 

20 gtatgcttcctgggtgaagggccggttcaccattagcagggacgactccaagtccattgcctacctgcagatgaactccctgaagaccgag 
gacaccgccgtgtactactgcgccaggggctacagcacctattaccgggactttaacatctggggccagggcacactggtcaccgtgtcct 
cgagtgagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaagccgcgggtgcaccgtcagtcttcctcttccc 
cccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtca 
agttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtc 

25 agcgtcctcaccgtcctgcaccaggactggctgaatggcaaggaatacaagtgcgcggtctccaacaaagccctcccagcccccatcga 
gaaaaccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccag 
gtcagectgacctgectggteaaaggettetatccaagcgacatcgccgtggagtgggagageaatgggcagceggagaacaactacaa 
gaccacgcctccegtgaggactecgacggetcettettectetacagcaagetcaccgtggacaagagcaggtggcagcaggggaacgt 
ettetcatgctecgtgatgcatgaggctetgcacaaccactacacgcagaagagcctaccctgtctecgggttecggaggagggggttcag 

30 gtgggggaggttctggcggcgggggaagcccttcacaggtgcaactggtgcagagtggacccgaggttaaaaaaccagggtcctccgtt 
aaggttagctgeaaagectetggetacacattttecaggagtacaatgcactgggtgaggcaggetcetggacagggactcgagtggatcg 
ggtatatcaacccatctagcgcctataccaattacaaccaaaagtttaaggaccgagttaccattaccgctgacaaatccaccagtacagctta 
tatggagctgtcatctcttaggtccgaggacactgctgtttattactgcgctcgtcctcaggttcactatgactataatggttttccctactggggt 
cagggaaccetggtgactgtetataggeggtggaggcageggtgggggtgggtaggaggegatggcagtageggcggaggetag 

35 atattcagatgactcagtetcctagcactctcagegccagegtgggggategtgtgacaatgacttgaccgctagcagtagtgtgtatacat 
gaattggtatcagcagaagcccgggaaagcacctaagcgctggatctatgactcttccaagctggcaagtggtgtcccctcacggttctctg 
gctcaggttctggtactgactatactttgactatctcctccctccag cccgatgatttcg ctacctattattgt cag cagtg gagccgtaacccac 
ccactttcggaggcg gtaccaaagtggagatcaagaggtcatga (SEQ ID N0:207) 

40 Mature protein sequence of R0R243: 
Diqmtqspsslsasvgdraincqascisidsnlavvfqqkpgqppklityrasnlasgvpdrfsgsgsgtdftltissieaeilvatyyclag 
vgaysyrtsfgggtkveikggggsgaggsggggsgaggsevqlvesgggivciparsirlsctasgsdindypitvvvrqapgqglewi 
gfinsgastwyaswykgrftisrddsksia:,,, ,lcimnsiktedtavyycargystyyrdfniwgqgtivtvsssepkssdkthtcppcpap 
eaagapsvflfppkpkdtimisrtpevtcyvvilvshedpevkfriwyydgvevhnaktkpreegynstyrv-vsvitvihqdwlngke 

45 ykcaysnkalpapiektiskakgqprepqvytlppsrdeltknqvs1tclvkgfypsdiavewesngqpennykttppvIdsdgsffly 
skitvdksrwqqgnvfscsvmhealhnhytqksisispgsggggsggggsggggspsqvglvqsgpevkkpgssykysckasgyt 
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fsrstmhwyrgapgqglewigyinpssaytnynqkfkdrvtitadkststaymelssirsedtavyycarpcivhydyngfpywgqgt1 
vtvssggggsggggsggagsggggsdictmtqspstlsasvgdrytmtcsasssysymnwyqqkpgkapkrwiydssklasgypsr 
fsgsgsgtdytltissictpd.dfatyycqqwsrnpptfgggtkveikrs (SEQ 11)  NO:208) 

5 DNA sequence of TSC266: 
atggaagcaccagcgcagcttctcttcctcctgctactctggctcccagataccaccggtgatatccagatgacccagtctccatccgccatg 
tctgcatctgtaggagacagagtcaccatcacttgccgggcgagtaagagcattagcaaatatttagcctggtttcagcagaaaccagggaa 
agttcctaagctccgcatccattctggatctactttgcaatcaggggtcccatctcggttcagtg-gcagtggatctgggacagaatttactctca 
ccatcagcagcctgcagcctgaagattttgcaacttat-tactgtcaacag-catattgaatacccgtggacgttcggccaagggaccaaggtg 
gaaatcaaacgaggtggcggagggtctgggg gtgg cggatccggag-gtg gtggctctcaggtccag aggtacagtaggggctgaggt 
gaagaagcctggggcttcagtgaaggtctcctgcaa.ggcttctggatacacattcactgactactacatgca.ctgggtgcgacaggcccctg 
gacaagggcttgagtggatgggatattttaatccttataatgat-tatactagatacgcacagaagttccagggcagagtcaccatgaccaggg 
acacgtctatcagcacagcctacatggagctgagcagcctgagatctgacgacacggccgtgtattactg-tgcaagatcg-gatggttactac 
gatgctatggactactggggtcaaggaaccacagtcaccgtctcctcgagtgagcccaaatcttctgacaaaactcacacatgcccaccgtg 

15 cccag-cacctgaagccgcgggtg-caccgtcagtct-tcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtc 
acatgcgtggtggtg-gacgtgagccacgaagaccctgaggtcaagt-tcaactggtacgtggacggcgtg-gaggtgcataatgccaagac 
aaagccgcgggaggagcagtaca.acagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggcgt 
acgcgtgegeggtetccaacaaagcceteccagcceccatcgagaaaaccatctccaaagccaaagggcagcccegagaaccacaggt 
gtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccaagcgacatcgc 

20 cgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacag 
caagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgca 
gaagagcctctccctgtctccgggtcagaggcacaacaattcttccctgaatacaggaactcagatggcaggtcattctccgaattctcaggt 
ccagctggtggagtctgggggcggagtggtgcagcctgggcggtcactgaggctgtcctgcaaggcttctggctacacctttactagatct 
acgatgcactgggtaaggcaggcccctggacaaggtctggaatggattggatacattaatcctagcagtgcttatactaattacaatcagaaa 

25 ttcaaggacaggttcacaatcagcgcagacaaatccaagagcacagccttcctgcagatggacagcctgaggcccgaggacaccggcgt 
aatttctgtgcacggccccaagtccactatgattacaacgggtttccttactggggccaagggactcccgtcactgtctctagcggtggcgg 
agggtctgggggtggeggatecggaggtggtggctetgcacaagacatccagatgacccagtctecaagcagcctgtetgcaagcgtgg 
gggacagggtcaccatgacctgcagtgccagctcaagtgtaagttacatgaactggtaccagcagaagccgggcaaggcccccaaaaga 
tggatttatgactcatccaaactggcttctggagtccctgctcgcttcagtggcagtgggtctgggaccgactataccctcacaatcagcagc 

30 ctgcagcccgaagatttegccacttattactgccagcagtggagtegtaacccacceacgtt cggaggggggaccaagctacaaattacat 
cctccagctaa (SEQ ID NO:209) 

Proten sequence of TSC266: 
Diqmtqspsamsasvadrytitcrasksisky lavvfqqkpgkvpklrihsgstlqsgvpsrfsgsgsgteftltissicipedfatyy NO 

35 ieypwtfgqgtkveikrggggsggggsgggasqvcilvqsgaevkkpgasvkvsckasgytftdyymhyvyrqapgqgiewmgyf 
npyndytryaqkftigrytmtrdtsistaymelssirsd.d.tavyycarsdgyydarndywgqgt-tytysssepkssdkthteppcpapea 
agapsvflfppkpkdtlinisrtpevtcvvv-dvshedpevkfriwyydgveyhnaktkpreegynstyrvvsvitylhqdwlngka:,,, ,a 
caysnkalpapiektiskakgqprepqvytippsrdeltkncrysitchlgfypsdiavewesnguennykttppvidsdgsfflyski 
tvdksrwqqgnvfscsvmhealhnhytqksisispgqrhnnssintgtqmaghspnscivqlvesgggyvqpgrsirlsckasgytftr 

40 stmhwyrgapgqglewigyinpssaytnynqkfkdrftisadkskstaflqmdslrpedtgwyfcarpcivh:,,, ,dyngfpywgq gtpv 
tvssggggsggggsggggsactdiqmtcispssisasvadrytmtesasssysymnwycicikpgkapkrwiydssklasgvparfsgs 
gsgtdytitissluedfatyycqqwsrnpptfggatkigitsss (SEQ H) NO:210) 

DNA sequence of ROR206: 
atggaagcaccagcgcagcttctcttcctcctgaactctggctcccagataccaccggtgacatccagatgacccagtccccctcctccctg 
tccgcctccgtgggcgaccgggtgaccatcaactgccaggcctcccagtccatcgactccaacctggcctggt-tccagcagaagcccggc 
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aagccecccaagetgctgatctaccgggcaccaacctggcaccggcgtgccacccggttaccggaccggctccggcaccgacttca 
cectgaccatctectecctg cagcccgaggacgtggccacctacta ctgcct a. a. a. egg cgtgggcgccgtgtectaccggacctecttcg 
gcggcggcaccaaggtggagatcaagggtaaaggcggttcaggcggaggtggatccggcggtagcggctccggtggcggcaaatct 
gaggtgcagaggtggagtecggcggegacctagtgcagcccggccaatccetgcggetgtectgcaccgcctecggctecgacatca 

5 acgactaccccatcacctgggtacggcaggcccccggcaaaaacctggaatggatcggcttcatcaactccaacggctccacctggtac 
gcctcctgggtgaagggccggttcaccatctcccgggacgactccaagtccatcgcctacctgcagatgaactccctgaagaccgaggac 
accgccgtgtactattgcgcccggggctactccacctactaccgggacttcaacatctggggccagggcaccctggtgaccgtgtcctcga 
gtgagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaagccgcgggtgcaccgtcagtcttcctatcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 
aactggtacgtggacgg cgtggaggtg cataatg ccaaga caaag-ccgcgggaggagcagtacaacag cacgtaccgtgtggtcag cg 
tcctcaccgtcctgcaccaggactggctgaatggcaaggaatacaagtgcgcggtctccaacaaagccctcccagcccccatcgagaaaa 
ccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgag-ctgaccaagaaccaggtcag 
cctgacctgcctggtcaaaggcttctatccaagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaaaacaagacca 
cgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 

15 atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggttctggtggaggcggttcaggcgga 
ggtg-gctccggcggtggcggatcgccgggctctcaggtccagctggtg-gagtctgggggcggagtggtgcagcctgggcggtcactga 
ggctgtcctgcaaggcttctggctacacctttactagatctacgatgcactgggtaaggcaggcccctggacaaggtctggaatggattgga 
tacattaatcctagcagtgcttatactaattacaatcagaaattcaaggacaggttcacaatcagcgcagacaaatccaagagcacagccttc 
ctgcagatggacagcctgaggcccgaggacaccggcgtctatttctgtgcacggccccaagtccactatgattacaacgggtttccttactg 

20 gggccaagggactcccgtcactgtctctagcggtggcggagggtctgggggtggcggatccggaggtggtggctctgcacaagacatcc 
agatgacccagtctccaagcagcctgtctgcaagcgtgggggacagggtcaccatgacctgcagtgccagctcaagtgtaagttacatga 
actggtaccagcagaagccgggcaaggcccccaaaagatggatttatgactcatccaaactggcttctggagtccctgctcgcttcagtgg 
cagtgggtctgggaccgactataccctcacaatcagcagcctgcagcccgaagatttcgccacttattactgccagcagtggagtcgtaacc 
cacccacgttcggaggggggaccaagctacaaattacatcctccagc (SEQ ID NO:211) 

25 
Proten sequence of ROE4206: 
IVIEAPAQLLFLLLLWLPDTTGDIQMTQSPS SLS ASVGDRVTINCQAS Q SID SNLAWFQQKP 
GKPPKLLIYRASNLA S GVPSRF SG-S GS G'FDFILTI S SLQPED VAIN YCLGGVGAV S YRTSF 
GGG-TKVEIKG(X3GS GCirGG-S GGGG-S GGGG-SEVQL VESGGGLVQ PGRSLRLS C TA S GS DI 

30 ND YPITWVRQ APGKGLEWIGF IN SGGS TW Y A S WVKGRFFIS RDD SKS IA YLQMNS LKTE 
DTAVYYCARGYSTYYRDFNIWGQGILVTVSSSEPKSSDKTIITCPPCPAPEAAGAPSVFL 
FPPKPKD'FLIVIISR.TPEVTCVVVDVSfIEDPEVKFNWYVDGVE \AIN AK FKPREEQ YN 5 T Y 
InIV S V L TVLITIQDWLNGKEYKCAVSNKALPAPIEK'FISKAKGQPREPQVYTFLPPSRDELT 
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK'TIPPVLDSDGSFFLYSKLTVDKSRWQ 

35 QGNVFSCSVMHEALHNHYTQKSLSLSPGSGGGGSGGGGSGGGGSPGSQVQLVESGGGV 
VQPGRSLRLSCKASGYTFIRSTMHWVRQAPGQGLEWIGYINPSSAYTNYNQKFKDRFTI 
SADKSKSTAFLQMDSLRPEDTGVYFCARPQVHYDYNGFPYWGQGTPV(1VSSGGGGSG 
GGGSGGGGSAQDIQMTQSPSSLSASVGDRVTMTCSASSSVSYMNWYQQKPGKAPKRWI 
YD S SKLAS GVPAR' F S GS GS GM Y TLTISSLQPEDFATYYCQQWSRNPPTFGGGTKLQITS 

40 SS (SEQ ID  N-0:212) 

DNA sequence of ROR207: 
atggaagcaccageacagcttctettectectgetactaggetcccagataccaccagtgacatccagatgacccagtccccetcctccag 
tccgcaccgtgggcaaccgggtaaccatcaactaccaggccteccagtccatcgactecaacctggcctggttccagcagaagccca ac 

5 aagccccccaagctgctgataaccgggcctccaacctggcctccggcgtgccctcccggttctccggctccggctccggcaccgacttca 
ccctgaccatctcctccctgcagcccgaggacgtggccacctactactgcctgggcggcgtgggcgccgtgtcctaccggacctccttcg 

133 



gcggcggcaccaaggtggagatcaagggtaaaggcggttcaggcggaggtggatccggcggtagcggctccggtggcggcaaatct 
gaggtgcagctggtggagtccggcggcgacctagtgcagcccggccggtccctgcggctgtcctgcaccgcctccggctccgacatca 
acgactaccccatcacctgggtacggcaggcccccggcaaaaacctggaatggatcggcttcatcaactccaacggctccacctggtac 
gcctcctgggtgaagggccggttcaccatctcccgggacaactccaagtccatcacctacctgcagatgaactccctgaagaccaaggac 

5 accgccgtgtactattgcgcccggggctactecacctactaccgggacttcaacatctggggccaa a. a. cacectggtaaccgtgtcctcga 
gtgagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaagccgcgggtgcaccgtcagtcttcctatcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 
aactggtacgtggacgg cgtggaggtg cataatg ccaaga caaag-ccgcgggaggagcagtacaacag cacgtaccgtgtggtcagcg 
tcctcaccgtcctgcaccaggactggetgaatggca.aggaataca.agtgcgcggtctecaacaaagccctcccagcccccatcgagaa.aa 
ccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgag-ctgaccaagaaccaggtcag 
cctgacctgcctggtcaaaggcttctatccaagcgacatcgccgtggagtgggagagcaatgggcagccggaga.acaactacaagacca 
cgcctcccgtgctggactccgacggctccttcttcctctacag caag ctcaccgtggacaagag caggtgg cagcaggggaacgtcttetc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggttctggtggaggcggttcaggcgga 
ggtgg ctccggcggtggcggatcgccgggctctcaggtccagctggtgcaa tctggg cctgaggtgaagaag cctgggtcctcggtgaa 

15 ggtctcctgcaaggcttctggatataccttcagcagatctacgatgcactgggtgcgacaggcccctggacaagggcttgagtggataggat 
acattaatcctagcagtgcttatactaattacaatcagaaattcaagga.cagagtcacgattaccgcggacaaatccacgagcacagcctaca 
tggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgagaccccaagtccactatgattacaacgggtttccttactgg 
ggccaaggaaccctggtcaccgtctcctcaggtggaggcggttcaggcggaggtggatccggcggtggcggatcgggtggcggcggat 
agacatccagatgacccagtctccttccaccctgtctgcatctgtaggagacagagtcaccatgacttgcagtgccagctcaagtgtaagtt 

20 acatgaactggtatcagcagaaaccagggaaagcccetaagagatggatttatgactcatccaaactggcttetggggteccatcaaggttc 
ag egg cagtggatctgggacagattatactctcaccatcagcagcctgcagcctgatgattttgcaacttattactgccaacagtggagtcgt 
aacceacceacttteggeggagggaccaaggtggagatcaaacggtectecage (SEQ ID NO:213) 

Protein sequence of ROR207: 
25 MEAPAQUILLLLWIADDTTCiDIQMTQSPS SLS ASVGDRVTINCQ AS Q S IDSNL AWFQQKP 

GKPPKLIJYRA SNL A S GVPSRF SGS GS GTDFTLTIS SLQPEDVATYYCLGGVGAV S YRTSF 
GGGTKVEIKG(X3GSGCiGGSGGGGSGGGGSEVQLVESGGGLVQPGRSLRLSCTASGSDI 
ND YPTINVVRQ APGKGLEWIGHN SGGS TWYASWVKGRFTIS RDDSKS IAYLQMNSLKTE 
DTAVYYCARGY STY YRDFNIWG-QGILVIV SS SEPKSSDKTIITCPPCPAPEAAGAPS VFL 

30 FPPKPKD'FLIVII S RIPEN,' TCVV VDV S HED PEVKF NW YV D GVE VI1N AKTKPREEQ YN S TY 
R \ TV S V LTVLITIQDWLN GKE Y KC AV SNKALP APIEKIISKAKCKPRENV YTELPPSIZDELT 
KNQVSLTC:LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ 
QGNVF S CS VMfIEALIINIIYTQKSLSLSPGS GGGGSGG(X3S (1GGGSPGS QV QLVQ S GPEV 
KKPGSSVKVSCKASGYTFSRSTMFIWVRQAPGQGLEWIGYINPSSAYTNYNQKFKDRVT 
ITADKS TS TA YIVIF LS SLRSEDTAVYYC ARPQVHYDYNGFPY WGQGTLV"I'V S S GGGGS G 
GGGS GGGGS GGGGSDIQMTQ SPS US ASVGDRV"I'MTC S AS S S VS YMNWYQQKPGKAP 
KIM IYDS SKLAS GV PSRF S GS GS GIDYTLTIS SLQPDDFATYYC QQWSRNPPTFGGGTKV 
EIKRSSS (SEQ ID  N-0:214) 

40 DNA sequence of ROR208: 
atggaagcaccageacagcttacttectectgetactaggetcccagataccaccagtgacatccagatgacccagtccccetcctccag 
tccgcctccgtgggcaaccgggtaaccatcaactaccaggcctcccaatccatcgactccaacctggcctggttccagcagaagcccaac 
cagccccccaagctgctgatctaccgggcctccaacctggcctccggcgtgcccgaccagttctccggctccggctccaacaccgacttc 
accctgaccatctcctccctggaggccgaagacgtggccacctactactgcctgggcggcgtgggcaccgtgtcctaccagacctccttc 

i. ggcggcggcaccaaggtggagatcaagggtggaggcggttcaggcggaggtggatccggcggtggcggctccggtggcggcggatc 
tgaggtgca.gctggtggagtccggcggcggcctggtgcagcccggccggtccctgcggctgtcctgcaccgcctccggctccgacatca 
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acgactaccccatcacctgggtgcggcaggcccccggccagggcctggagtggatcggcttcatcaactccggcggctccacctggtac 
gcctcctgggtgaagggccggttcaccatctcccgggacgactccaagtccatcgcctacctgcagatgaactccctgaagaccgaggac 
accgccgtgtactattgcgcccggggctactccacctactaccgggacttcaacatctggggccagggcaccctggtgaccgtgtcctcga 
gtgagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaagccgcgggtgcaccgtcagtcttcctcttcccccca 

5 aaacccaaggacaccctcatgatctcceggaccectgaggtcacatgegtggtggtagacgtgagccacgaagaccctgaggtcaagttc 
aactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcg 
tcctcaccgtcctgcaccaggactggetgaatggca.aggaataca.agtgcgcggtctecaacaaagccctcccagcccccatcgagaa.aa 
ccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgag-ctgaccaagaaccaggtcag 
cctgacctgcctggtca.aaggcttctatccaagcgacatcgccgtgggtgggagagcaatgggcagccggaga.acaactacaagacca 
cgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcag-gggaacgtcttctc 
atgctccgtgatg catgaggctctg cacaaccactacacgcagaagag cctctccctgtctccgggttctggtggaggcggttcaggcgga 
ggtg-gaccgg cggtggcggatcgccgggctctcaggtccagctggtggagtctgggggcggagtggtgcagcctggg cggtcactga 
ggctgtcctgcaaggcttctggctacacctttactagatctacgatgcactgggtaaggcaggcccctggacaaggtctggaatggattgga 
tacattaatcctagcagtgcttatactaattacaatcaga.aattcaaggacaggttcacaatcagcgcaga.caaatccaagagcacagccttc 

15 ctgcagatggacagcctgaggcccgaggacaccggcgtctatttctg-tgcacggccccaag-tccactatgattacaacgggtttccttactg 
gggccaagggactcccgtcactgtctctagcggtggcggagggtctgggggtggcg-gatccggaggtggtggctctgcacaagacatcc 
agatgacccagtctccaagcagcctgtctgcaagcgtg-ggggacagggtcaccatgacctgcagtgccagctcaagtgtaagttacatga 
actggtaccagcagaagccgggcaaggcccccaaaagatggatttatgactcatccaaactggcttctggagtccctgctcgcttcagtgg 
cagtgggtctgggaccgactataccctcacaatcagcagcctgcagcccgaagatttcgccacttattactgccagcagtggagtcgtaacc 

20 cacccacgttcggag gggggaccaagetacaaattacatectecage 	(SEQ ID NO:215) 

Protein sequence of ROR208: 
MEAPAQIIFLLIA,WLPDTTCiDIQMTQSPS SI,S ASV GDRVT1NCQ AS Q S IDSNLAWFQQKP 
CIQPPKLITYRASNLASGVPDRFSGSGSGTDETLTISSLEAEDVATYYCI,C1GVGAVSYRIS 

25 FGGGIKVEIKGGGGSCIGGGSCiGGGSGGGGSEVQLVESGGGINQPGRSE,RISCTASG-SDI 
NDYPITWVRQAPGQGI,EWICiFINSGGSTWYASWVKGRFTISRDDSKSIAYLQMNSI,KTE 
DTAVYNCARGYSTYYRDFNIWGOGILVIVSSSEPKSSDKPITCPPCPAPEAAGAPSVFL 
FPPKPKD'FLIVIISR.TPEVTCVVVDVSEIEDPEVKFNWYVDGVEVIINAKFKPREEQYNSTY 
RVVSVLTVLITIQDWLNGKEYKCAVSNKALPAPIEK'FISKAKGQPREPQVYTFLPPSRDELT 

30 KNQVSLTGE VKGF YPS DI A VEWE SNGQPE NNYKTTPPVLD SDGSITLYS KLT VDKSRWQ 
QGNVES CS VMfIEALIINTIYTQKSLSLSPGSGG(X3SGGCirGSGGCirGSPGSQVQLVESGCiGV 
VQPGRSLRLSCKASGYTEIRSTNIITIWVRQAPGQGLEWIGYINPS SAYTNYNQKFKDRFTI 
S ADKSKSTAFLQMDSLRPEDTGVYFCARPQVHYDYNGFPYWGQGTPYITVSSGGCiGSG 
GGGS GGGGS AQDIQIVIT QSPS S LS A S VGDRVTMTC S AS S SV S YMNANYQ QKPGKAPKRWI 
Y-D S SKLAS (APAR' F S GS GS GM YTLTIS SLQPEDFATYYCQQWSRNPVITGGGIKLQIIS 
SS 	(SEQ II)  N-0:216) 

DNA sequence of ROR209: 
atggaagcaccagcgcagcttctcttcctcctgctactctggctcccagata ccaccg alga catccagatgacccagteccectcetccetg 

40 tccgcctccgtgggcgaccgggtgaccatcaactgccaggcctcccagtccatcgactccaacctggcctggttccagcagaagcccggc 
cagccccccaagctgctgatctaccgggcctccaacctggcctccggcgtgcccgaccggttctccggctccggctccggcaccgacttc 
accctgaccatctcctccctggaggccgaggacgtggccacctactactgcctgggcggcgtgggcgccgtgtcctaccggacctccttc 
gg egg cgg caccaaggtggagatcaagggtggaggeggttcagg eggaggtggatceggeggtggcgg ctccggtg geggegga tc 
tgaggtgcagctggtggagtccggcggcggcctggtgcagcccggccggtccctgcggctgtcctgcaccgcctccggctccgacatca 
acgactaccccatcacctgggtgcggcaggcccccggccagggcctggagtggatcggcttcatcaactccggcggctccacctggtac 
gcctcctgggtgaagggccggttcaccatctcccgggacgactccaagtccatcgcctacctgcagatgaactccctgaagaccgaggac 
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accgccgtgtactattgcgcccggggctactecacctactaccgggacttcaacatctggggccaa a. a. caccctggtaaccgtgtcctcga 
gtgagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctaaagccgcgggtgcaccgtcagtcttcctcttcccccca 
aaacccaaaaacaccctcataatctcccgaacccctgaggtcacatgcgtggtggtggacgtgaaccacgaagaccctgaggtcaagttc 
aactggtacgtaaacggcgtagaggtgcataatgccaaga caaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcg 

5 tcctcaccgtcctgcaccaggactggctgaataacaaggaatacaagtgcgcggtctccaacaaagccctcccagcccccatcgaaaaaa 
ccatacca aagccaaagggcagccecgagaaccacaggtgtacaccetgcceccatcccgggatgag-ctgaccaagaa ccaggtcag 
cctgacctgectggtcaaaggctictatccaagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagacca 
cgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggttctggtggaggcggttcaggcgga 
ggtg-gctccggcggtggcggatcgccgggctctcaggtccagctggtgcaatctgggcctgaggtgaagaagcctgggtcctcggtgaa 
ggtctectgcaaggataggatatacettcagcagatctacgatgcactgggtgcgacaggcccaggacaagggct-tgagtggataggat 
acattaatcctagcagtgatatactaattacaatcagaaattcaagga cagagtcacgattaccgcggacaaatccacgagcacagcctaca 
tggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgagaccccaagtccactatgattacaacgggtttccttactgg 
ggccaaggaaccctggtcaccgtctcctcaggtggag-gcggttcaggcggaggtggatccggcggtggcggatcgggtg-gcggcggat 

15 ctga catccagatgacccagtetccttcca ccctgtctgcatctgtaggagacagagtcaccatgacttgcagtgccag-ctcaagtgtaagtt 
aca tgaa ctggtatca gcagaaaccag-ggaaagccceta agagatggatttatga ctcatccaaactggatctggggtcccatcaaggttc 
agcggcagtggatctgggacagattatactacaccatcagcagcctgcagcctgatgatittgcaa cttatta ctgccaacagtggagtcgt 
aacccacccactticggeggagggaccaaggtggagatcaaacggtectccagc 	(SEQ ID NO:217) 

20 Protein sequence of ROR209: 
MEAPA QIIFLI_,LI,WLPDTTCiDIQMTQSPS SLS ASVGDRVTINCQ ASQS IDS NLAVVEQQKP 
CIQPPKIA,1YRA S NIA SGVPDRFSGSGSGTDETLTI S SLEAEDVATYYCLCiGVGAVSYRTS 

DI FGGGTKVEIK GGGGSCIGGGSCiGGGSGGGGSEVQLVESGGGINQPGR SLRLSCTA SG SDI 
NDYPITWVRQAPGQGLEWICiFINSGGSTWYASWVKGRFTISRDDSK SIAYLQMNSI,KTE 

25 DTAVYYC ARGY STYYRDENIWGQGTINTVS S SEPIK S SDKTIITC PPC PAPE A A GAPSVFL 
FPPKPIKDT1_,MISR TPE V TCVVVDVS I-IED PE Iv 'KEW YVDGVE VI-NA KTKPREEQ YN S TY 
RVVSVLTVLI-IQDWLNGKEYKC AV S NKALPAPIEK'FISKAKGQPREPQV YTLPPSRDEL:f 
KNQVSLIVINKGEYPSDIAVEWES NGQPENN YKTIPPVLDSDG SEELY S KLTVDKSRWQ 
QGNVESCSVMHEALIIN IlYTQKSLSLSPGSGGGGSGG(X3SGGCirGSPGSQVQLVQSGPEV 

30 KKPGSSVKVSCKASGY'FFSRS'FNIFINVVRQAPGQGLEWIGYINPSSAYI.NYNQKFKDRVI 
ITADKSTSTAYMELS SLIZS EDTAVYYCAFTQVIIYDYNGFPYWGQGILVIV S SGGGG SG 
GGG SGC1GG SGG (1G SDIQMTQSPSTLS ASVGDRVI'MIC SAS S SV S YIVINWYQQKPGKAP 
KRWIYDS S KLA SGVPSRFSGSG SGIDY TUBS SURDDEATY YCQQW S RNITTEGGGIKV 
EIKRSSS (SEQ ID NO:218) 

DNA sequence of IZOR231: 
atggaaa cacccgcccagctgctgttcttgttgctgctatggctccctaataccaccggagacatccagatgacccaatccccttctaatctct 
ccgctagcgtcggagaccgcgtgaccatcaattgtcaagcatctcagagtattgacagcaatctcgcctggtttcagcagaagccag aaaa 
gccacccaagctectaatttataggactagcaacctggettaggtgtecctagtaggttcageggetctgggagtggcacagacttcaccct 

40 gaccattagtagtctgcagcccgaagatgtcgctacctattactgcctcggaggagtgggtgccgtacttatcgcacctcattiggaggtggc 
accaaaatggagatcaaaggtggtggcggctccgaaagtggcgggtcaggggggaaagggtctaaaggcggcggatcagaagt-tca 
gctggtagaatctggaggaggtctggtgcagccaggcaggtccetccggetgagetgcactgcatccagetctgacattaatgactaccct 
atcacctgggtgaggcaggcceccggtaaaggectggagtggatca a. gttcatcaattctggtggatctacttggta ca. caagctgggtga 
aaggacgcttcacaattagtagagacaactctaagtctatcgcatatctacagatgaatagcttgaagacagaggacaccgccgtgtactatt 

45 gtgcaagaggatactccacttactaccgcaatttcaatatctggggccagggaaccct a. alga cagtgtectegagtgageccaaatettctg 
a caaaactcacaca tgcccaccgtgcccagca cctgaagccgcgggtgca ccgtcagtatcctatccecccaa aacccaaggaca ccc 
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teatgatctcceaaaccectgaaatcacatgcatggtggtggacgtgagecacaaagaccctaaggtcaagttcaactggtacgtggaeg 
gegtggaggtgcataatgccaagacaaagecgegggaggagcaatacaacaacacgtaccatgtggteagcgtecteaccgtcctgcac 
caggactgactgaatggcaaggaatacaagtgegeggtctecaacaaagcceteccageccceategagaaaaccatetccaaaaccaa 
aaggeagccecgagaaccacaaatgtacacectgcccceateccgggatgagctaaccaagaaccaggtcagcctgacctgectggte 

5 aaaggcttctat ccaagegacatcgccgtggagtaaaagagcaatgggcagccggaaaa caactacaaga ccacgcetcecgtgetgg 
actccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcat 
gaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggttccggaggcggcggctccggcggcggcggcagcggc 
ggcg-gcggcagccccggatcccaggtgcagctggtgcagtctggtcctgaggtgaaaaagcctggctccagcgtgaaggtgtcctgcaa 
ggccagcggatacacctttagccggtccaccatgcattgggtgaggcaggctcctggacagggcctggagtggatcggctacatcaaccc 
cagcagcgcttataccaactacaatcagaagtttaaggaccgggtgaccatcaccgccgataagtccaccagcaccgcctacatggag-ct 
gtccagcctgaggagcgaggataccgccgtgtactattgcgcccggccccaggtccattacgactacaacggcttcccctattggggcca 
gggaaccctggtgaccgtgtccagcggaggcggcggcagcggcg-gcggcggcagcggcggaggag-gcagcggcg-gaggaggctc 
cgacattcagatgacccagtccccctccaccctgtccgctagcgtgggcgatcgggtgaccatgacctgcagcgccagcagctccgtgtc 
ctacatgaactggtaccagcagaagcccggcaaggctcccaagaggtggatttacgactccagcaagctggcctctggtgtccccagcag 

15 gttctctggtagcggcagcggcacagactacaccctgaccatctcctccctgcagcccgacgatttcgccacctactattgccagcagtggt 
cccggaatccccctacctttggcggcggcaccaaggtggagatcaagaggagctccagc (SEQ II) NO:219) 

Protein sequence of ROR231: 
MI APAQI,I,FILLIMLPDTTCiDIQMTQSPS SLS ASVGDRVTINCQ AS Q S IDSNL, AWFQQKP 

20 GKPPKWYRASNLASGVPSRFSGSGSGTDFTLTISSIAREDVATYYCLGGVGAVSYRTSF 
GGGTKVEIKGGGCiSGGGGSGGGGSGGGGSEVQLVESGGCiLVQPGRSLRLSCTASGSDI 
NDYPITWVRQAPGKGLEWICiFINSGCiSTWYASWVKGRFTISRDDSKSIAYI,QMNSI,KTE 
DIAVYYCARGY STYYRDFNIWGQGTINTVS S SEPKS SDKTIITCPPCPAPE AA GAPSVFI, 
FPPKPKDTI,MISRTPEVTONVDVSEIEDPEVKFNANYVDGVEVIINAKTKPREEQYNSTY 

25 RVVSVI,TVI,HQDWLNGKEYKCAVSNKALPAPIEK 	FISK AKGQPREPQVY 	It PPSRDELT 
KNQVSLTCINKCiFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSITINSKLTVDKSRWQ 
QGNVESCSVMHEALIINFIYTQKSI_SLSPGSGGGGSGG(X3SGGCirGSPGSQVQINQSGPEV 
KKPGSSVKVSCKASGY'FFSRS'FMHWVRQAPGQGLEWIGYINPSSAY"rNYNQKFKDRVT 
ITADKSTSTAYMELSSIASEDTAVYYCARPQVIIYDYNGFPYWGQGTDITVSSGGGGSG 

30 GGGSGGGGSGGGGSDIQMTQSPSTILSASVGDRVINITCSASSSVS YMNWYQQKPGKAP 
KRWIYDSSKLASGVPSRFSGSGSG'IDYTLTISSLQPDDFATYYCQQWSRNPPTFGGGTKV 
EIKRSSS (SEQ ID NO:220) 

DNA sequence of ROR233: 
atggaaactcecgcteagctgctgttcctcctgetgetaggetgccegacaccacaggegacatecagatgacccaatccecttectecct 
gtceactagegtgggcgatagggtgaccatcaactgccaggcctcceagtecattgactccaatetggcctggttecagcagaageccgg 
acagecceccaagctactgatttacagggcetccaacctggatccaacgtgcetgacaggttetccaaatceggeagcageaccgacttc 
acectgaccatctectecaggaggecgaagatgteaccacctactactgtetgggcggegtgggcgctatgagctatcaaacctccttcg 
geggcggcaccaaggtggagatcaagggcggcggcaacagcggcaaeggeggcaaeggeggcggaggetccaaeggeggcggc 

40 agcgaaatgcagetggtggaaagcggaggaggcctaatgcagectggaaggtcectgaggetgtectgcacagecageggetcegac 
ateaacaactaccecateacctgggtgaaacaggctectggccagggcaggaatggateggctttatcaacagcggcageagcaccta 
gtatacttectgggtaaagggceggttcaccattageagggacgactecaagtccattacctacctgeagatgaactcectgaagaccgag 
gacaccgccgtgtactactgegccaggggetacagcacetattaccgggactttaacatctagggecagggcacactggtcaccgtgtcet 
cgagtaagcceaaatatctgacaaaactcacacatgcceaccgtgcceagcacctaaagcegegggtgcaccgteagtettectettecc 

IS cccaaaacccaaggacaccctcatgatctcccg-gacccctgag-gtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtca 
agttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtc 
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aacgtcctcaccgtectgcaccaggactgactgaatggcaaggaatacaagtgegeggtctecaacaaagccetcccagcccecatega 
gaaaaccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgaactgaccaaaaaccag 
gtcagcctgacctgcctggtcaaaggettetatccaagcgacatcgccgtggaatgggagagcaatgggcagccggagaacaactacaa 
gaccacgccteccgtgctggactecgacggetcettcttcctctacagcaagetcaccgtggacaagagcaggtaacagcaggaaaacgt 

5 cttctcatgctccgtgatgcataaggctctgcacaaccactacacgcagaagaacctctccctgtctccgggttccggaggcggcaactcc 
ggcggcggcggcag-cggcggcggcggcagccccggatcccaggtgcagctggtgcagtctggtcctgaggtgaaaaagcctggctcc 
agcgtgaaggtgtcctgcaaggccagcggatacacctttagccggtccaccatgcattgggtgaggcaggctcctggacagggcctgga 
gtggatcggcta  
agcaccgcctacatggagctgtccagcctgaggagcgaggataccgccgtgtactattgcgcccggccccaggtccattacgactacaac 
ggcttcccctattggggccagggaaccctggtgaccgtgtccagcggaggcggcggcagcggcggcggcggcagcggcggaggagg 
cagcggcggaggaggctccgacattcagatgacccagtccccctccaccctgtccgctagcgtgggcgatcgggtgaccatgacctg-ca 
gcg-ccagcagctccgtg-tcctacatgaactggtaccagcagaagcccggcaaggctcccaagaggtggatttacgactccagcaagctg 
gcctctggtgtccccagcaggttctctggtagcggcagcggcacagactacaccctgaccatctcctccctgcagcccgacgatttcgcca 
cctactattgccagcagtggtcccggaatccccctacctttggcggcggcaccaaggtggagatcaagaggagctccagc (SEQ ID 

15 NO:221) 

Protein sequence of ROR233: 
MEAPAQIIFLIII,WLPDTTCiDIQMTQSPS SLS ASV GDRVT1NCQ AS Q S IDSNLAWFQQKP 
CIQPPKII,IYRA SNLASGVPDRFSGSGSGTDFTLITISSLEAEDVATYYCLCIGVGAVSYRIS 

20 FGCrGIKVEIKGGGGSCIGGGSCiGCrGSGGGGSEVQLVESGGGINQPGRSLRISCTASGSDI 
NDYPITWVRQ APGQGLEWICiFIN SGGS TWY A SWVKGRFTIS RDDSKS IA YLQMNSI,KTE 
DIAVYYC A RGY STYYRDFNIWCOGTINTV S S SEPKS SDKTIITC PPCPAPE A A GAPS V Ft, 
FPPKPKDTI,MISR TPEVTCVVVDV SEIEDPEVKFNW YVDGVEVIIN A KTKPREEQYN STY 
RYA/ SVI,TVIIIQPWLNIGKEYKCAVSNKAI,PAPIEK 	FISK AKCIQPREPQVY 11 .PPSRDELT 

25 KNQVSLTCINKCiFYPSDIAVEWESNCOPENNYK TTPPVLDSDGSFITYSKLTVDKSRWQ 
()GMT SCS VMHEAIJINHYTQKSLSLSPGSGCrGGSGCrGGSGGGGSPGS QVQINQ SGPEV 
KKPGSSVKVSCKASGY'FFSRSTMHWVRQAPGQGLEWIGYINPSSAY"rNYNQKFKDRVT 
ITADKSTSTAYMELSSLRSEDTAVYYCARPQVHYDYNGFPYWGQGTLVTVSSGGGGSG- 
GGGSGGGGSGGGGSDIQMTQSPSTLSASVGDRV"IMI'CSASSSVSYMNWYQQKPGKAP 

30 KRWIYDSSKLASGVPSRFSGSGSGTDYTLTISSLQPDDFATYYCQQWSRNPPTFGGGTKV 
EIKRSSS (SEQ ID NO:222) 
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Table 15. Summary of SEQ ID NOs 

Designation 	Y  Description  
+ 

DNA SEQ ID NO Protein SEQ ID NO 

TSC311 or TSC312 Fc DRA222 1 2 

TSC313 Fc H7L1 3 4 

TSC314 Fc H7L4 5 6 

TSC315 Fc H7L5 7 8 

TSC316 Fc H8L1 9 10 

TSC317 Fc H8L4 11 12 

Tsc318 Fc H8L5 13 14 

Tsc319  Fc H9L1  15  16 

TSC320  Fc H9L4  17  18 

TSC321 Fc H9L5 19 20 

TSC322 Fc H1OL1 21 22 

TSC323 Fc H1OL4 23 24 

TSC324 Fc H1OL5 25 26 

TSC334 Fc H7L6 27 28 

TSC335 Fc H7L7 29 30 

TSC336 Fc H7L8 31. 32 

TSC337 	Fc H8L6  33 34 

TSC338 	Fc H8L7  35 36 

TSC339 	Fc H8L8  37 38 

TSC340 Fc H1OL6 39 40 

TSC341 Fc H1OL7 41 42 

TSC342 Fc H1OL8 43 44 

TSC37O TSC342 G27Y 45 46 

TSC371 TSC342 M531 47 48 

TSC372 TSC342 121M 49 50 

TSC39O Tsc370 A9P 51 52 

TSC391  Tsc370 A9P M531  53  54 

TSC392  Tsc370 A9P 121M  55  56 

TSC393  TSC370 M531 121M  57  58 

TSC394 TSC370 A9P M531 121M 59 60 

TSC408 Anti-PSMA X TSC391 61 62 

TSC409 Anti-PSMA X TSC392 63 64 

TSC41.0 Anti-PSMA X TSC393 65 66 

TSC41.1 Anti-PSMA X TSC394 67 68 

TSC471 Anti-PSMA X TSC456 205 206 

TSC266 Anti-PSMA X DRA222 (huVL-VH 107- 209 210 

1A4 scFv-Fc-DRA222 scFv) 

CAS105 Anti-CD37 X DRA222 69 70 

Anti-CD37 X Anti-CD37 X TSC394 71. 72 

TSC445 

Anti-CD37 X Anti-CD37 X (TSC394 VL + DRA222 VH) 73 74 

TSC452  

Anti-CD37 X Anti-CD37 X (TSC394 VH + DRA222 VL) 75 76 
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TSC453 

Anti-CD37 X Anti-CD37 X TSC394 E86D 77 78 

TSC454 

Anti-CD37 X Anti-CD37 X TSC394 F87Y 79 80 

TSC455 

Anti-CD37 X Anti-CD37 X TSC394 E86D F87Y 81 82 

TSC456  

TSC455 	¢  TSC394 F87Y scFv (anti-CD3 scFv)  83 

TSC456 	TSC394 E86D F87Y scFv (anti-CD3 scFv)  84 

DRA222 Anti-CD3 scFv 85 

TSC455 and 

TSC456 VH  

TSC455 and TSC456 variable heavy 

domain  

86 

DRA222 VH 	¢  DRA222 variable heavy domain  87 

TSC455 VL 	TSC455 variable light domain  88 

TSC456 VL TSC456 variable light domain 89 

DRA222 VL DRA222 variable light domain 90 

Cris7 and DRA222 Anti-CD3 VH CDR1 91 

VH CDR1 (Kabat)  

Cris7 and DRA222 Anti-CD3 VH CDR2 92 

VH CDR2 (Kabat) 

Cris7 and DRA222 Anti-CD3 WI CDR3 93 

VH CDR3 (Kabat) 

Cris7 and DRA222 Anti-CD3 VL CDR1 94 

VL CDR1 (Kabat)  

Cris7 and DRA222 Anti-CD3 VL CDR2 95 

VL CDR2 (Kabat) 

Cris7 and DRA222 Anti-CD3 VL CDR3 96 

VL CDR3 (Kabat) 

Cris7 and DRA222 Anti-CD3 VH CDR1 199 

VH CDR1 (IMGT) 

Cris7 and DRA222 Anti-CD3 VH CDR2 200 

VH CDR2 (IMGT)  

Cris7 and DRA222 Anti-CD3 VH CDR3 201 

VH CDR3 (IMGT) 

Cris7 and DRA222 Anti-CD3 VL CDR1 202 

VL CDR1 (IMGT) 

Cris7 and DRA222 Anti-CD3 VL CDR2 203 

VL CDR2 (IMGT)  

Cris7 and DRA222 Anti-CD3 VL CDR3 204 

VL CDR3 (IMGT) 

ROR133  Anti-ROR1 (R11 L7R15) X DRA222  97  98 

ROR193  Anti-ROR1 (R11 L7R15) X TSC394 F87Y  99  100 

ROR134  Anti-ROR1 (R11 L7H10) X DRA222  101  102 

ROR189 Anti-ROR1 (R11 L7H10) X TSC394 E86D 103 104 

F87Y 

ROR154 Anti-ROR1 (R11 L7R16) X DRA222 115 106 

ROR185 Anti-ROR1 (R11 L7R15) X TSC394 E86D 117 108 
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F87Y 

ROR179  Anti-RORI (R11 L8H16) X DRA222  109  110 

ROR186 Anti-ROR1 (Ril L8H16) X TSC394 E86D 111 112 

F87Y 

ROR181 Anti-ROR1 (R11 L7H17) X DRA222 113 114 

ROR191 Anti.-ROR1 (R11 L7H17) X TSC394 E86D 115 116 

F87Y 

ROR182 Anti-ROR1 (R11 L9H18) X DRA222 117 118 

ROR192 Anti-ROR1 (R11 L9H18) X TSC394 E86D 119 120 

F87Y 

ROR243 Humanized, codon optimized anti-ROR1 207 208 

X anti-CD3 (parent anti-RORI molecule 

is ROR192) scFv-Fc-scFv 

ROR206 ROR133 540T G113R x DRA222 Fc 211 2.12 

ADCC- K322A-H111 in pEE12.4 

ROR207 ROR133 S4OT G113R x TSC456 Fc ADCC- 213 214 

K322A-1-1111 in pEE12.4  

ROR208 ROR174 S4OT G113R x DRA222 Fc 215 216 

ADCC- K322A-H111 in pEE12.4 

ROR209 ROR174 S4OT G113R x TSC456 FT, ADCC- 217 218 

K322A-H111 in pEE12.4 

ROR231 Anti-ROR1 X anti-CD3 219 220 

ROR233 Anti-ROR1 X anti-CD3 221 222 

Chimeric bispecific anti-CD123 (\IBM) x 

anti-CD3 (TSC456) scFv-Fc-scFv 

197 

Chimeric bispecific anti-CD123 (VHVL) x 

anti-CD3 	 F 	F (TSC456) scv-c-sci'v 

198 
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CLAIMS: 

1, 	A CD3-binding domain that binds specifically to human CD3 and that comprises 

an immunoglobulin light chain variable region and an immunoglobulin heavy chain variable 

5 	region; 

wherein the immunoglobulin light chain variable region comprises an amino acid 

sequence that is 

(a) at least about 93% identical, at least about 95% identical, at least about 97% 

identical, at least about 98% identical or at least about 99% identical to the amino 

10 	 acid sequence in SEQ ID NO:88; or 

(b) at least about 94% identical, at least about 95% identical, at least about 97% 

identical, at least about 98% identical or at least about 99% identical to the amino 

acid sequence in SEQ ID NO:89; and 

wherein the immunoglobulin heavy chain variable region comprises an amino acid 

15 	sequence that is at least about 82% identical, at least about 85% identical, at least about 87% 

identical, at least about 90% identical, at least about 92% identical, at least about 95% identical, 

at least about 97% identical, at least about 98% identical or at least about 99% identical to the 

amino acid sequence in SEQ ID NO:86. 

20 2. The CD3-binding domain of claim 1, wherein the CD3-binding domain comprises 

an amino acid sequence that is at least about 87% identical, at least about 90% identical, at 

least about 92% identical, at least about 95% identical, at least about 97% identical, at least 

about 98% identical or at least about 99% identical to the amino acid sequence in SEQ ID 

NO:83 or SEQ ID NO:84, 

25 

3. The CD3-binding domain of claim 1, wherein the immunoglobulin light chain 

variable region comprises 

(a) an LCDR1 amino acid sequence of SEQ ID NO:94, an LCDR2 amino acid 

sequence of SEQ ID NO:95, and an LCDR3 amino acid sequence of SEQ ID NO:96 and 

30 	wherein the immunoglobulin heavy chain variable region comprises an HCDR1 amino acid 

sequence of SEQ ID NO:91, an HCDR2 amino acid sequence of SEQ ID NO:92, and an 

HCDR3 amino acid sequence of SEQ ID NO:93; or 

(b) an LCDR1 amino acid sequence of SEQ ID NO:202, an LCDR2 amino acid 

sequence of SEQ ID NO:203, and an LCDR3 amino acid sequence of SEQ ID NO:204 and 
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wherein the immunoglobulin heavy chain variable region comprises an HCDR1 amino acid 

sequence of SEQ ID NO:199, an HCDR2 amino acid sequence of SEQ ID NO:200, and an 

HCDR3 amino acid sequence of SEQ ID NO:201. 

4. 	A CD3-binding domain that binds specifically to human CD3 and that comprises 

an immunoglobulin light chain variable region and an immunoglobulin heavy chain variable 

region, wherein 

(a) the immunoglobulin light chain variable region comprises an LCDR1 amino 

acid sequence of SEQ ID NO:94, an LCDR2 amino acid sequence of SEQ ID 

NO:95, and an LCDR3 amino acid sequence of SEQ ID NO:96 and wherein 

the immunoglobulin heavy chain variable region comprises an HCDR1 amino 

acid sequence of SEQ ID NO:91, an HCDR2 amino acid sequence of SEQ ID 

NO:92, and an HCDR3 amino acid sequence of SEQ ID NO:93; or 

(b) the immunoglobulin light chain variable region comprises an LCDR1 amino 

acid sequence of SEQ ID NO:202, an LCDR2 amino acid sequence of SEQ 

ID NO:203, and an LCDR3 amino acid sequence of SEQ ID NO:204 and 

wherein the immunoglobulin heavy chain variable region comprises an 

HCDR1 amino acid sequence of SEQ ID NO:199, an HCDR2 amino acid 

sequence of SEQ ID NO:200, and an HCDR3 amino acid sequence of SEQ 

ID NO:201: and 

wherein the CD3-binding domain has any one or more of the following properties: 

(i) the thermal transition midpoint of the CD3-binding domain is at least about 54°C, 

at least about 55°C, at least about 56°C, or at least about 57°C and up to about 72°C; 

(ii) the CD3-binding domain is stable in storage in PBS at about 25°C for at least 

about 6 days, at least about 10 days, or at least about 13 days and up to about 90 days; 

(iii) the CD3-binding domain binds to human CD3 with an EC50 of about 10 nM or 

lower; and 

(iv) the CD3-binding domain binds to cynomolgus CD3 with an EC50 of about 30 nM 

or lower. 

5. 	The CD3-binding domain of any one of the preceding claims, wherein the 

immunoglobulin light chain variable region and the immunoglobulin heavy chain variable region 

comprise framework regions and wherein at least one of the immunoglobulin light chain variable 

region and the immunoglobulin heavy chain variable region is humanized. 
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6. 	The C©3-binding domain of any one of claims 3-5, wherein the immunoglobulin 

light chain variable region comprises framework regions based on the human IGKV3D-20*1 

germline amino acid sequence. 

5 

7. 	The CD3-binding domain of any one of claims 3-6, wherein the immunoglobulin 

heavy chain variable region comprises framework regions based on the human IGHV1-69*02 

germline amino acid sequence. 

10 8. 	The C©3-binding domain of any one of the preceding claims, wherein the amino 

acid residue at position 52 according to the IMGT numbering system of the immunoglobulin light 

chain variable region is arginine and/or the amino acid residue at position 53 according to the 

IMGT numbering system of the immunoglobulin light chain variable region is tryptophan. 

15 9. 	The C©3-binding domain of claim 1, wherein the amino acid residue at position 

27 according to the IMGT numbering system of the immunoglobulin heavy chain variable region 

is tyrosine. 

10. 	The CD3-binding domain of claim 1, wherein the CD3-binding domain comprises 

20 one or more of the following: 

(a) the amino acid residue at position 9 according to the IMGT numbering system of 

the immunoglobulin heavy chain variable region is proline; 

(b) the amino acid residue at position 53 according to the IMGT numbering system 

of the immunoglobulin heavy chain variable region is isoleucine; and 

25 (b) 	the amino acid residue at position 21 according to the IMGT numbering system 

of the immunoglobulin light chain variable region is methionine. 

11. 	The C©3-binding domain of claim 1, wherein the amino acid residue at position 

87 according to the IMGT numbering system of the immunoglobulin heavy chain variable region 

30 is tyrosine. 

12. 	The CD3-binding domain of claim 1, wherein the amino acid residue at position 

86 according to the IMGT numbering system of the immunoglobulin heavy chain variable region 

is aspartic acid. 
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13. 	The CD3-binding domain of claim 1, wherein the amino acid residue at position 

86 according to the IMGT numbering system of the immunoglobulin heavy chain variable region 

is aspartic acid and the amino acid residue at position 87 according to the IMGT numbering 

5 system of the immunoglobulin heavy chain variable region is tyrosine. 

10 

14. The CD3-binding domain of any one of the preceding claims, wherein the CD3- 

binding domain comprises SEQ ID NO:83 or SEQ ID NO:84, 

15. The CD3-binding domain of any one of the preceding claims, wherein the CD3- 

binding domain is a single chain variable fragment (scFv). 

16. The CD3-binding domain of claim 15, wherein said scFv comprises a linker 

between the heavy chain variable region and the light chain variable region of said scFv and 

15 wherein said linker comprises the amino acid sequence QRHNNSSLNTGTQMAGHSPNS (SEQ 

ID NO:148), 

17. The CD3-binding domain of claim 15, wherein the heavy chain variable region of 

said scFv is amino-terminal to the light chain variable region of said scFv. 

20 

18. The CD3-binding domain of claim 1, wherein the CD3-binding domain has a 

thermal stability that is increased at least about 10% when compared to the thermal stability of a 

CD3-binding domain comprising a light chain variable region comprising SEQ ID NO:90 and a 

heavy chain variable region comprising SEQ ID NO:87. 

25 

19. The CD3-binding domain of claim 1, wherein the thermal transition midpoint (Tm) 

of the CD3-binding domain is increased at least about 3°C, at least about 4°C, at least about 

5°C, or at least about 6°C increased and up to about 20°C when compared to the Tm of a CD3- 

binding domain comprising a light chain variable region comprising SEQ ID NO:90 and a heavy 

30 chain variable region comprising SEQ ID NO:87. 

20, 	The CD3-binding domain of claim 1, wherein the thermal transition midpoint of 

the CD3-binding domain is at least about 54°C, at least about 55°C, at least about 56°C, or at 

least about 57°C and up to about 72°C. 
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21. The CD3-binding domain of any one of claims 18-20, wherein the thermal 

stability or the thermal transition midpoint is measured by differential scanning calorimetry or 

differential scanning fluorimetry. 

5 

22. The CD3-binding domain of claim 1, wherein the CD3-binding domain has 

storage stability that is increased at least about 5%, at least about 10%, at least about 20%., at 

least about 30%, at least about 40%, at least about 50%, at least about 60%, at least about 

70%, at least about 80%, at least about 90% and up to about 100% when compared to the 

10 storage stability of a CD3-binding domain comprising a light chain variable region comprising 

SEQ ID NO:90 and a heavy chain variable region comprising SEQ ID NO:87. 

s 

23. The CD3-binding domain of claim 22, wherein the CD3-binding domain is stored 

in PBS at about 25°C. 

24. The CD3-binding domain of claim 1, wherein the CD3-binding domain is stable in 

storage in PBS at about 25°C for at least about 6 days, at least about 10 days, or at least about 

13 days and up to about 90 days. 

20 25. The CD3-binding domain of claim 1, wherein the CD3-binding domain has a level 

of high molecular weight aggregates produced during recombinant expression that are at least 

about 5%, at least about 10%, at least about 20% decreased, at least about 30% decreased 

and up to about 50% decreased when compared to the level of high molecular weight 

aggregates produced during recombinant expression of a CD3-binding domain comprising a 

25 light chain variable region comprising SEQ ID NO:90 and a heavy chain variable region 

comprising SEQ ID NO:87. 

26. The CD3-binding domain of claim 1, wherein the CD3-binding domain binds to 

human CD3 with an EC50 of about 10 nM or lower. 

30 

27. The CD3-binding domain of claim 1, wherein the CD3-binding domain binds 

specifically to cynomolgus CD3. 
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28. The CD3-binding domain of claim 27, wherein the CD3-binding domain binds to 

cynomolgus CD3 with an EC50 of about 30 Oil or lower. 

29. A CD3-binding polypeptide comprising the CD3-binding domain of any one of the 

5 preceding claims. 

10 

	

30. 	The CD3-binding polypeptide of claim 29, wherein the CD3-binding polypeptide 

comprises an immunoglobulin constant region, 

	

31. 	The CD3-binding polypeptide of claim 29 or 30, wherein the CD3-binding 

polypeptide when bound to a CD3 protein on a T cell does not induce or induces a minimally 

detectable cytokine release from said T cell. 

15 

32. 	The CD3-binding polypeptide of any one of claims 29-31, wherein the 

binding polypeptide induces T-cell activation or T-cell proliferation. 

33. 	The CD3-binding polypeptide of any one of claims 29-32, further comprising a 

second binding domain. 

20 34. 	The CD3-binding polypeptide of claim 33, wherein said CD3-binding polypeptide 

comprises, in order from amino-terminus to carboxyl-terminus, (i) the second-binding domain, 

(ii) a hinge region, (iii) an immunoglobulin constant region, (iv) a carboxyl-terminus linker, and 

(v) the CD3-binding domain. 

25 35. 	The CD3-binding polypeptide of claim 33 or 34, wherein 

(i) the CD3-binding domain comprises (a) an immunoglobulin light chain variable 

region comprising LCDR1, LCDR2, and LCDR3, and (b) an immunoglobulin heavy chain 

variable region comprising HCDR1, HCDR2, and HCDR3; and 

(ii) the second binding domain comprises (a) an immunoglobulin light chain 

30 variable region comprising LCDR1, LCDR2, and LCDR3, and (b) an immunoglobulin heavy 

chain variable region comprising HCDR1, HCDR2, and HCDR3. 

36. 	The CD3-binding polypeptide of claim 34 or 35, wherein the hinge region is 

derived from an immunoglobulin hinge region. 
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37. The CD3-binding polypeptide of any one of claims 34-36, wherein the carboxyl- 

terminus linker comprises or consists of SEQ ID NO:196. 

5 38. The CD3-binding polypeptide of any one of claims 27-37, wherein the 

immunoglobulin constant region comprises immunoglobulin CH2 and CH3 domains of IgG1, 

IgG2, lgG3, IgG4,1gA1, lgA2 or lgD. 

39. The CD3-binding polypeptide of claim 38, wherein the immunoglobulin constant 

10 region comprises a human IgG1 CH2 domain comprising the substitutions L234A, 1..235A, 

G237A, and K322A, according to the EU numbering system. 

40. The CD3-binding polypeptide of any one of claims 33-39, wherein the CD3- 

binding polypeptide induces redirected T-cell cytotoxicity (RTCC). 

15 

41. The CD3-binding polypeptide of claim 40, wherein the CD3-binding polypeptide 

induces RTCC with an EC50 of about 30 pM or lower. 

42. The CD3-binding polypeptide of any one of claims 33-41, wherein the second 

20 binding domain is a single chain variable fragment (scFv). 

43. The CD3-binding polypeptide of any one of claims 33-42, wherein the second 

binding domain binds or interacts with a tumor associated antigen. 

25 44. The CD3-binding polypeptide of claim 43, wherein said CD3-binding polypeptide 

induces T-cell-dependent lysis of cells expressing the tumor associated antigen. 

30 

45. The CD3-binding polypeptide of claim 43, wherein the tumor associated antigen 

is selected from the group consisting of PSMA, CD19, CD20, CD37, CD38, CD123, Her2, 

ROR1, RON, glycoprotein A33 antigen (gpA33), and CEA.. 

46. The CD3-binding polypeptide of any one of claims 29-45, wherein said CD3- 

binding polypeptide further comprises an immunoglobulin heterodimerization domain. 
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47. The CD3-binding polypeptide of claim 46, wherein the immunoglobulin 

heterodimerization domain comprises an immunoglobulin CH1 domain or an immunoglobulin CL 

domain, 

5 48. The CD3-binding polypeptide of any one of claims 29-47, wherein said CD3- 

binding polypeptide is a heterodimeric CD3-binding protein comprising (i) a first polypeptide 

chain comprising, in order from amino-terminus to carboxyl-terminus or from carboxyl-terminus 

to amino-terminus, (a) a CD3-binding domain that specifically binds human CD3, (b) a first 

hinge region, (c) a first immunoglobulin constant region, and (d) a first immunoglobulin 

10 	heterodimerization domain; and (ii) a second polypeptide chain comprising, in order from amino- 

terminus to carboxyl-terminus or from carboxyl-terminus to amino-terminus, (a") a second hinge 

region, (b') a second immunoglobulin constant region, and (c) a second immunoglobulin 

heterodimerization domain that is different from the first immunoglobulin heterodimerization 

domain of the first single chain polypeptide, wherein the first and second immunoglobulin 

15 	heterodimerization domains associate with each other to form a heterodimer. 

49, 	The CD3-binding polypeptide of claim 48, wherein the first immunoglobulin 

heterodimerization domain comprises an immunoglobulin CH1 domain and the second 

immunoglobulin heterodimerization domain comprises an immunoglobulin CL domain, or 

20 	wherein the first immunoglobulin heterodimerization domain comprises an immunoglobulin CL 

domain and the second immunoglobulin heterodimerization domain comprises an 

immunoglobulin CH1 domain, 

50. The CD3-binding polypeptide of claim 49, wherein at least one of the first and 

25 	second immunoglobulin constant regions comprises immunoglobulin CH2 and CH3 domains of 

IgG1 , lgG2, IgG3, IgG4, IgAl , IgA2, IgD or any combination thereof; an immunoglobulin CH3 

domain of IgG1, lgG2, IgG3,1gG4, IgAl , IgA2, IgD,IgE, IgM or any combination thereof; or 

immunoglobulin CH3 and CH4 domains of IgE, IgM or a combination thereof. 

30 51. The CD3-binding polypeptide of claim 48, wherein said second polypeptide chain 

further comprises a second binding domain. 

52. The CD3-binding polypeptide of claim 51, wherein the second binding domain is 

amino-terminal to the second hinge region. 
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53. The CD3-binding polypeptide of any one of claims 29-45, wherein said CD3- 

binding polypeptide is a bispecific single chain antibody molecule comprising a CD3-binding 

domain and a second binding domain, wherein the binding domains are arranged in the order 

5 VH CD3-VL CD3-VH second binding domain-VL second binding domain or VL CD3-VH CD3- 

VH second binding domain -VL second binding domain or VH second binding domain-VL 

second binding domain-VH CD3-VL CD3 or VH second binding domain-VL second binding 

domain-VL CD3-VH CD3. 

10 54. An isolated nucleic acid molecule encoding the CD3-binding domain of any one 

of claims 1-28 or the CD3-binding polypeptide of any one of claims 29-53 or a portion of said 

CD3-binding domain or polypeptide. 

55. An expression vector comprising a nucleic acid segment encoding the CD3- 

5 binding domain of any one of claims 1-28 or the CD3-binding polypeptide of any one of claims 

29-47, wherein the nucleic acid segment is operatively linked to regulatory sequences suitable 

for expression of the nucleic acid segment in a host cell. 

56. A recombinant host cell comprising the expression vector of claim 55. 

20 

57. An expression vector comprising first and second expression units, 

wherein the first and second expression units respectively comprise first and second 

nucleic acid segments encoding the first and second polypeptide chains of the heterodimeric 

CD3-binding polypeptide of any one of claims 48-52, and 

25 wherein the first and second nucleic acid segments are operably linked to regulatory 

sequences suitable for expression of the nucleic acid segments in a host cell. 

58. A recombinant host cell comprising the expression vector of claim 57. 

30 59. A method for producing a CD3-binding polypeptide, the method comprising 

culturing a recombinant host cell comprising the expression vector of claim 56 under 

conditions whereby the nucleic acid segment is expressed, thereby producing the CD3-binding 

polypeptide. 
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60. The method of claim 59, further comprising recovering the C©3-binding 

polypeptide. 

61. A method for producing a heterodimeric C©3-binding protein, the method 

5 	comprising 

culturing a recombinant host cell comprising first and second expression units, wherein 

the first and second expression units respectively comprise first and second nucleic acid 

segments encoding the first and second polypeptide chains of a heterodimeric CD3-binding 

protein as set forth in any one of claims 48-52, wherein the first and second nucleic acid 

10 	segments are operably linked to regulatory sequences suitable for expression of the nucleic 

acid segments in a host cell, and 

wherein said culturing is under conditions whereby the first and second nucleic acid 

segments are expressed and the encoded polypeptide chains are produced as the 

heterodimeric C©3-binding protein. 

_ 

62. The method of claim 61, further comprising recovering the heterodimeric C©3- 

binding protein, 

63. A pharmaceutical composition comprising the C©3-binding polypeptide of any 

20 	one of claims 29-53 and a pharmaceutically acceptable carrier, diluent, or excipient. 

64. A method for inducing redirected T-cell cytotoxicity (RTCC) against a cell 

expressing a tumor associated antigen, the method comprising: contacting said tumor 

associated antigen-expressing cell with the CD3-binding polypeptide of any one of claims 44-53, 

25 	wherein said contacting is under conditions whereby RTCC against the tumor associated 

antigen-expressing cell is induced. 

65. A method for inhibiting tumor growth in a subject in need thereof, comprising 

administering a therapeutically effective amount of the C©3-binding polypeptide of any one of 

30 	claims 29-53 or the composition of claim 63 to the subject. 

66. A method for treating cancer or an autoimmune disorder in a subject in need 

thereof, comprising administering a therapeutically effective amount of the C©3-binding 

polypeptide of any one of claims 29-53 or the composition of claim 63 to the subject. 
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67. The method of claim 66, wherein the cancer is prostate cancer, colorectal 

cancer, renal cell carcinoma, bladder cancer, salivary gland cancer, pancreatic cancer, ovarian 

cancer, non-small cell lung cancer, breast cancer (e.g., triple negative breast cancer). 

5 melanoma, adrenal cancer, mantle cell lymphoma, acute lymphoblastic leukemia, chronic 

lymphocytic leukemia, Non-Hodgkin's lymphoma, acute myeloid leukemia (AML), B-lymphoid 

leukemia, blastic plasmocytoid dendritic neoplasm (BPDCN), or hairy cell leukemia. 

68. A CD3-binding domain that binds specifically to human CD3 and that comprises 

10 SEQ ID NO: 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 

50, 52, 54, 56, 58, or 60. 

69. A CD3-binding protein that is a dimer of two identical polypeptides, wherein each 

polypeptide is the CD3-binding polypeptide of any one of claims 29-45.  

15 

70. The CD3-binding polypeptide of any one of claims 29-53, wherein the CD3- 

binding polypeptide does not exhibit or exhibits minimal antibody-dependent cell-mediated 

cytotoxicity (ADCC) activity and/or complement-dependent cytotoxicity (CDC) activity. 

20 
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