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2013/0273078; 2013/0071403; 2012/0058047; 2011/0104049; 2011/0097313; 2008/0166336; 

2008/0019905; 2006/0188439; 2006/0182744; 2006/0121030; and 2003/0223989. 

[0009] However, despite all such prior advances, a need remains for improved 

compositions capable of more vigorously directing the body’s immune system to attack 

cancer cells or pathogen-infected cells, especially at lower therapeutic concentrations.  For 

although the adaptive immune system can be a potent defense mechanism against cancer and 

disease, it is often hampered by immune suppressive/evasion mechanisms in the tumor 

microenvironment, mediated by the reduced/absent co-stimulatory activity of CD137.  

Furthermore, co-inhibitory molecules expressed by tumor cells, immune cells, and stromal 

cells in the tumor milieu can dominantly attenuate T-cell responses against cancer cells. 

[0010] As described in detail below, the present invention addresses this need by 

providing CD137 x TA Binding Molecules.  Such bispecific molecules are capable of 

binding to tumor antigens that are expressed on the surfaces of tumor cells, and of co-

localizing CD137-expressing NK cells to such tumor cells.  Such co-localization upregulates 

the NK cells so as to promote the activation or continued activation of the immune system 

(e.g., stimulating a cytotoxic T cell response, against tumor cells).  These attributes permit 

such bispecific molecules to have utility in stimulating the immune system and particularly in 

the treatment of cancer and pathogen-associated diseases and conditions.  The present 

invention is directed to these and other goals. 

SUMMARY  

[0011] The present disclosure is directed to binding molecules that possess one or more 

epitope-binding sites specific for an epitope of CD137 and one or more epitope-binding sites 

specific for an epitope of a tumor antigen (“TA”) (e.g., a “CD137 x TA Binding Molecule”).  

In one example, such CD137 x TA Binding Molecules will be bispecific molecules, 

especially bispecific tetravalent diabodies, that are composed of two, three, four or more than 

four polypeptide chains and possessing two epitope-binding sites each specific for an epitope 

of CD137 and two epitope-binding sites each specific for an epitope of a TA.  Alternatively, 

such CD137 x TA Binding Molecules will be bispecific molecules, especially bispecific 

trivalent binding molecules composed of three or more polypeptide chains and possessing 

one or two epitope-binding sites each specific for an epitope of CD137 and one or two 

epitope-binding sites each specific for an epitope of a TA.  The CD137 x TA Binding 

Molecules of the disclosure are capable of simultaneous binding to CD137, and a TA.  The 

disclosure is  
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directed to pharmaceutical compositions that contain any such CD137 x TA Binding 

Molecules.  The disclosure is additionally directed to methods for the use of such molecules 

in the treatment of cancer and other diseases and conditions.  The disclosure also provides 

novel CD137-binding molecules, and HER2/neu-binding molecules, as well as derivatives 

thereof and uses thereof. 

[0012] The present disclosure provides CD137 x TA Binding Molecules that are 

monovalent in that they are capable of binding to only one copy of an epitope of CD137 and 

to only one copy of an epitope of a TA, but are bispecific in that a single such diabody is able 

to bind simultaneously to the epitope of CD137 and to the epitope of a TA.  The present 

disclosure is, however, particularly directed to CD137 x TA Binding Molecules that are 

composed of polypeptide chains that associate with one another in a heterodimeric manner to 

form two binding sites each specific for an epitope of CD137 and two binding sites each 

specific for an epitope of a TA.  Such preferred CD137 x TA Binding Molecules of the 

disclosure are termed “bispecific tetravalent.”  The present disclosure is also particularly 

directed to CD137 x TA Binding Molecules that are composed of polypeptide chains that 

associate with one another in a heterodimeric manner to form two binding sites each specific 

for an epitope of CD137 and one binding sites each specific for an epitope of a TA.  Such 

preferred CD137 x TA Binding Molecules of the disclosure are termed “bispecific 

trivalent.” 

[0013] The present disclosure provides CD137 x TA Binding Molecules that comprise 

three polypeptide chains (a “first,” “second” and “third” polypeptide chain), wherein the first 

and second polypeptide chains are covalently bonded to one another and the first and third 

polypeptide chains are covalently bonded to one another.  The preferred CD137 x TA 

Binding Molecules of the disclosure comprise four polypeptide chains (a “first,” “second,” 

“third,” and “fourth” polypeptide chain), wherein the first and second polypeptide chains are 

covalently bonded to one another, the third and fourth polypeptide chains are covalent 

bonded to one another, and the first and third polypeptide chains are covalently bonded to one 

another.  Also preferred are CD137 x TA Binding Molecules of the disclosure comprising 

five polypeptide chains (a “first,” “second,” “third,” “fourth,” and “fifth” polypeptide chain), 

wherein the first and second polypeptide chains are covalently bonded to one another, the 

third and fourth polypeptide chain are covalent bonded to one another, the third and fifth 

polypeptide chains are covalent bonded to one another, and the first and third polypeptide 

chains are covalently bonded to one another.   
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[0014] In detail, in one aspect, the  present disclosure refers to a CD137 x TA Binding 

Molecule, wherein said Binding Molecule is capable of specific binding to an epitope of 

CD137 and an epitope of a tumor antigen (TA), and wherein said CD137 x TA Binding 

Molecule comprises a first Light Chain Variable Domain that comprises a CDRL1, CDRL2 

and CDRL3, and a first Heavy Chain Variable Domain that comprises a CDRH1, CDRH2 and 

CDRH3; and wherein: 

(A) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL (SEQ ID NO:75); 

and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(B) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL15 (SEQ ID 

NO:222); and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(C) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL14 (SEQ ID 

NO:221); and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(D) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL11 (SEQ ID 

NO:218); and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(E) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL10 (SEQ ID 

NO:217); and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(F) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL6 (SEQ ID NO:213); 

and 
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 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(G) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL4 (SEQ ID NO:211); 

and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(H) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL (SEQ ID NO:75); 

and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH (SEQ ID NO:74);  

(I) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-4 VL (SEQ ID NO:91); 

and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-4 VH (SEQ ID NO:90); 

(J) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-5 VL (SEQ ID NO:97); 

and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-5 VH (SEQ ID NO:96); 

(K) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL (SEQ ID NO:75); 

and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1A (SEQ ID 

NO:83); 

 

(L) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL (SEQ ID NO:75); 

and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1C (SEQ ID 

NO:85); 

or 
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(M) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL (SEQ ID NO:75); 

and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1D (SEQ ID 

NO:86). 

[0015] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the first Heavy Chain Variable Domain comprises the amino acid sequence of: 

(A) hCD137 MAB-3 (SEQ ID NO:77); or  

(B) hCD137 MAB-4 (SEQ ID NO:92); 

and/or wherein the first Light Chain Variable Domain comprises the amino acid sequence of: 

(A) hCD137 MAB-3 (SEQ ID NO:82); or  

(B) hCD137 MAB-4 (SEQ ID NO:93). 

[0016] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the first Heavy Chain Variable Domain comprises the amino acid sequence of: 

(A) hCD137 MAB-3 VH1E (SEQ ID NO:208);  

(B)  hCD137 MAB-3 VH1B (SEQ ID NO:84);  

(C) hCD137 MAB-3 VH1A (SEQ ID NO:83);  

(D) hCD137 MAB-3 VH1 (SEQ ID NO:76);  

(E)  hCD137 MAB-3 VH1C (SEQ ID NO:85);  

(F)  hCD137 MAB-3 VH1D (SEQ ID NO:86);  

(G) hCD137 MAB-3 VH1F (SEQ ID NO:209);  

(H) hCD137 MAB-3 VH1G (SEQ ID NO:210); or 

(I) hCD137 MAB-4 VH1 (SEQ ID NO:92). 

[0017] The disclosure further concerns such CD137 x TA Binding Molecules, wherein 

the first Light Chain Variable Domain comprises the amino acid sequence of: 

(A) hCD137 MAB-3 VL15 (SEQ ID NO:222); 

(B) hCD137 MAB-3 VL14 (SEQ ID NO:221); 

(C) hCD137 MAB-3 VL1 (SEQ ID NO:87); 

(D) hCD137 MAB-3 VL2 (SEQ ID NO:88); 

(E) hCD137 MAB-3 VL3 (SEQ ID NO:89); 

(F) hCD137 MAB-3 VL4 (SEQ ID NO:211); 

(G) hCD137 MAB-3 VL5 (SEQ ID NO:212); 

(H) hCD137 MAB-3 VL6 (SEQ ID NO:213); 
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(I) hCD137 MAB-3 VL7 (SEQ ID NO:214); 

(J) hCD137 MAB-3 VL8 (SEQ ID NO:215); 

(K) hCD137 MAB-3 VL9 (SEQ ID NO:216); 

(L) hCD137 MAB-3 VL10 (SEQ ID NO:217); 

(M) hCD137 MAB-3 VL11 (SEQ ID NO:218); 

(N) hCD137 MAB-3 VL12 (SEQ ID NO:219); 

(O) hCD137 MAB-3 VL13 (SEQ ID NO:220); 

(P) hCD137 MAB-4 VL1 (SEQ ID NO:94); or  

(Q) hCD137 MAB-4 VL2 (SEQ ID NO:95). 

[0018] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the tumor antigen (TA) is selected from the group of tumor antigens consisting of: 19.9; 

oncofetal protein 5T4; antigen 4.2; A33; AFP; ALCAM; BAGE; beta-catenin; CA125; 

Carboxypeptidase M; B1;CD5; CD19; CD20; CD22; CD23; CD25; CD27; CD30; CD33; 

CD36; CD46; CD52; CD79a/CD79b; CD123; CD317; CEA; CEACAM5; CEACAM6; CO-

43; CO-514; CTLA-1; CTLA-4; Cytokeratin 8; E1 series; EGF-R; an Ephrin receptor; Erb; 

F3; FC10.2; a GAGE GD2; GD3; GD49; GM2; GM3; GICA 19-9; gp37; gp75; gp100; HER-

2/neu; human B-lymphoma antigen-CD20; human milk fat globule antigen; human 

papillomavirus-E6/human papillomavirus-E7; HMW-MAA; I antigen; ITGB6; IL13Rα2; 

JAM-3; KID3; KID31; KS 1/4 pan-carcinoma antigen; KS 1/4; KSA; L6; L20; LEA; LUCA-

2; M1:22:25:8; M18; M39; a MAGE; MART; Myl; MUC-1; MUM-1; N-

acetylglucosaminyltransferase; neoglycoprotein; NS-10; OFA-1; OFA-2; Oncostatin M; p15; 

PSA; PSMA; PEMA; PIPA; prostatic acid phosphate; R24; ROR1; SSEA-1; SSEA-3; SSEA-

4; sTn; T cell receptor derived peptide; TAG-72; TL5; TNF-α receptor; TNF-ß receptor; 

TNF-γ receptor; TRA-1-85;Transferrin Receptor; TSTA; and VEGF-R. 

[0019] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the tumor antigen (TA) is selected from the tumor antigens of Table 1, and particularly 

wherein the tumor antigen (TA) is: HER2/neu, EphA2 or 5T4. 

[0020] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the tumor antigen (TA) is HER2/neu and wherein the CD137 x TA Binding Molecule 

comprises a second Light Chain Variable Domain that comprises a CDRL1, CDRL2 and 

CDRL3, and a first Heavy Chain Variable Domain that comprises a CDRH1, CDRH2 and 

CDRH3; and wherein 
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(A) the second Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the 

Light Chain CDRs of HER2 MAB-1 VL (SEQ ID NO:63); and 

(B) the second Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are 

the Heavy Chain CDRs of HER2 MAB-1 VH (SEQ ID NO:62). 

[0021] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein: 

(A) (1) the second Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of hHER2 MAB-1 VL1 (SEQ ID NO:67);  

(2) the second Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of hHER2 MAB-1 VL2 (SEQ ID NO:68); 

or 

(3) the second Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of hHER2 MAB-1 VL3 (SEQ ID NO:69); 

and 

(B) (1) the second Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of hHER2 MAB-1 VH1 (SEQ ID 

NO:64);  

(2) the second Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of hHER2 MAB-1 VH2 (SEQ ID 

NO:65); or 

(3) the second Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of hHER2 MAB-1 VH3 (SEQ ID 

NO:66). 

[0022] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the second Heavy Chain Variable Domain comprises the amino acid sequence of: 

(A) hHER2 MAB-1 VH1 (SEQ ID NO:64); 

(B) hHER2 MAB-1 VH2 (SEQ ID NO:65); or 

(C) hHER2 MAB-1 VH3 (SEQ ID NO:66). 

[0023] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the second Light Chain Variable Domain comprises the amino acid sequence of: 

(A) hHER2 MAB-1 VL1 (SEQ ID NO:67); 

(B) hHER2 MAB-1 VL2 (SEQ ID NO:68); or 

(C) hHER2 MAB-1 VL3 (SEQ ID NO:69). 
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[0024] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the tumor antigen (TA) is 5T4 and wherein the CD137 x TA Binding Molecule comprises a 

second Light Chain Variable Domain that comprises a CDRL1, CDRL2 and CDRL3, and a 

first Heavy Chain Variable Domain that comprises a CDRH1, CDRH2 and CDRH3; and 

wherein: 

(I) (A) the second Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of 5T4 MAB-1 VL (SEQ ID NO:135); and 

(B) the second Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of 5T4 MAB-1 VH (SEQ ID 

NO:134); or 

(II) (A) the second Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of 5T4 MAB-2 VL (SEQ ID NO:137); and 

(B) the second Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of 5T4 MAB-2 VH (SEQ ID 

NO:136). 

[0025] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the second Heavy Chain Variable Domain comprises the amino acid sequence of: MAB-1 

VH1 (SEQ ID NO:135). 

[0026] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the second Light Chain Variable Domain comprises the amino acid sequence of: MAB-1 

VH1 (SEQ ID NO:136). 

[0027] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the molecule is a bispecific tetravalent Fc-bearing diabody comprising a first, a second, a 

third, and a fourth polypeptide chain, wherein the polypeptide chains form a covalently 

bonded complex. 

[0028] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the tumor antigen (TA) is HER2/neu and wherein: 

(I) (A) the first and the third polypeptide chain have the amino acid sequence 

of SEQ ID NO:100; and 

(B) the second and the fourth polypeptide chain have the amino acid 

sequence of SEQ ID NO:101; 

or 

(II) (A) the first and the third polypeptide chain have the amino acid sequence 

of SEQ ID NO:102; and 
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(B) the second and the fourth polypeptide chain have the amino acid 

sequence of SEQ ID NO:103. 

[0029] The disclosure further concerns such CD137 x TA Binding Molecules, wherein 

the molecule is bispecific and tetravalent, and comprises a first, a second, a third, a fourth, 

and a fifth polypeptide chain, wherein the polypeptide chains form a covalently bonded 

complex. 

[0030] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

the tumor antigen (TA) is HER2/neu and wherein: 

(I) (A) the first polypeptide chain has the amino acid sequence of SEQ ID 

NO:104; 

(B) the second and the fifth polypeptide chain have the amino acid 

sequence of SEQ ID NO:105;  

(C) the third polypeptide chain has the amino acid sequence of SEQ ID 

NO:106; and 

(D) the fourth polypeptide chain has the amino acid sequence of SEQ ID 

NO:107; 

or 

(II) (A) the first polypeptide chain has the amino acid sequence of SEQ ID 

NO:104; 

(B) the second and the fifth polypeptide chain have the amino acid 

sequence of SEQ ID NO:105;  

(C) the third polypeptide chain has the amino acid sequence of SEQ ID 

NO:114, SEQ ID NO:115, SEQ ID NO:116, SEQ ID NO:117, or 

SEQ ID NO:118; and 

(D) the fourth polypeptide chain has the amino acid sequence of SEQ ID 

NO:119, SEQ ID NO:120, SEQ ID NO:121, SEQ ID NO:122, or 

SEQ ID NO:123. 

[0031] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

said molecule is bispecific and trivalent, and comprises a first, a second, a third, and a fourth, 

polypeptide chain, wherein said polypeptide chains form a covalently bonded complex. 



- 14 - 

[0032] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

said tumor antigen (TA) is HER2/neu and wherein: 

(A) said first polypeptide chain has the amino acid sequence of SEQ ID 

NO:192, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, or 

SEQ ID NO:196; 

(B) said second polypeptide chain has the amino acid sequence of SEQ ID 

NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, or 

SEQ ID NO:201;  

(C) said third polypeptide chain has the amino acid sequence of SEQ ID 

NO:104; and 

(D) said fourth polypeptide chain has the amino acid sequence of SEQ ID 

NO:105. 

[0033] The disclosure further concerns such a CD137 x TA Binding Molecule, wherein 

said tumor antigen (TA) is 5T4 and wherein: 

(A) said first polypeptide chain has the amino acid sequence of SEQ ID 

NO:192, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ 

ID NO:196, or SEQ ID NO:229; 

(B) said second polypeptide chain has the amino acid sequence of SEQ ID 

NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ 

ID NO:201, or SEQ ID NO:230;  

(C) said third polypeptide chain has the amino acid sequence of SEQ ID 

NO:231; and 

(D) said fourth polypeptide chain has the amino acid sequence of SEQ ID 

NO:232. 

[0034] In one aspect, the present disclosure further refers to a pharmaceutical 

composition comprising any of the above-described CD137 x TA Binding Molecules and a 

physiologically acceptable carrier. 

[0035] The disclosure further concerns the use of any of the above-described CD137 x 

TA Binding Molecules or such pharmaceutical composition in the treatment of a disease or 

condition associated with or characterized by the expression of the tumor antigen (TA), and 

particularly wherein the disease or condition associated with or characterized by the 

expression of the tumor antigen (TA) is cancer. In one aspect, the present disclosure refers to 

the the use of any of the above-described CD137 x TA Binding Molecules or pharmaceutical 

composition in the manufacture of a medicament for the treatment of a disease or condition 

associated with a suppressed immune system or characterized by the expression of the tumor 

antigen (TA).  
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[0036] In another aspect, the present disclosure further refers to a CD137 binding 

molecule that comprises a Light Chain Variable Domain that comprises a CDRL1, CDRL2 

and CDRL3, and a Heavy Chain Variable Domain that comprises a CDRH1, CDRH2 and 

CDRH3; wherein: 

(A) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL (SEQ ID NO:75); 

and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(B) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL15 (SEQ ID 

NO:222); and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(C) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL14 (SEQ ID 

NO:221); and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(D) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL11 (SEQ ID 

NO:218); and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(E) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL10 (SEQ ID 

NO:217); and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(F) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL6 (SEQ ID NO:213); 

and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(G) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 

are the Light Chain CDRs of CD137 MAB-3 VL4 (SEQ ID NO:211); 

and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(H)  (1) the Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the 

Light Chain CDRs of CD137 MAB-3 VL (SEQ ID NO:75); and 

(2) the Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are 

the Heavy Chain CDRs of CD137 MAB-3 VH (SEQ ID NO:74);  
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(I) (1) the Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the 

Light Chain CDRs of CD137 MAB-4 VL (SEQ ID NO:91); and 

(2) the Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are 

the Heavy Chain CDRs of CD137 MAB-4 VH (SEQ ID NO:90); 

(J) (1) the Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the 

Light Chain CDRs of CD137 MAB-5 VL (SEQ ID NO:97); and 

(2) the Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are 

the Heavy Chain CDRs of CD137 MAB-5 VH (SEQ ID NO:96); 

(K) (1) the Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the 

Light Chain CDRs of CD137 MAB-3 VL (SEQ ID NO:75); and 

(2) the Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are 

the Heavy Chain CDRs of CD137 MAB-3 VH1A (SEQ ID NO:83); 

(L) (1) the first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are 

the Light Chain CDRs of CD137 MAB-3 VL (SEQ ID NO:75); and 

(2) the first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1C (SEQ ID 

NO:85); 

or 

(M) (1) the first Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are 

the Light Chain CDRs of CD137 MAB-3 VL (SEQ ID NO:75); and 

(2) the first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1D (SEQ ID 

NO:86). 

[0037] The disclosure further concerns the example of such a CD137 binding molecule, 

wherein the Heavy Chain Variable Domain comprises the amino acid sequence of: 

(A) hCD137 MAB-3 (SEQ ID NO:77); or  

(B) hCD137 MAB-4 (SEQ ID NO:92). 
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[0038] The disclosure further concerns the example of such a CD137 binding molecule, 

wherein the Light Chain Variable Domain comprises the amino acid sequence of: 

(A) hCD137 MAB-3 (SEQ ID NO:82); or  

(B) hCD137 MAB-4 (SEQ ID NO:93). 

[0039] The disclosure further concerns the example of such CD137 binding molecules, 

wherein the Heavy Chain Variable Domain comprises the amino acid sequence of: 

(A) hCD137 MAB-3 VH1 (SEQ ID NO:76);  

(B) hCD137 MAB-3 VH1A (SEQ ID NO:83);  

(C)  hCD137 MAB-3 VH1B (SEQ ID NO:84);  

(D)  hCD137 MAB-3 VH1C (SEQ ID NO:85);  

(E)  hCD137 MAB-3 VH1D (SEQ ID NO:86);  

(F) hCD137 MAB-3 VH1E (SEQ ID NO:208);  

(G) hCD137 MAB-3 VH1F (SEQ ID NO:209);  

(H) hCD137 MAB-3 VH1G (SEQ ID NO:210); or 

(I) hCD137 MAB-4 VH1 (SEQ ID NO:92). 

[0040] The disclosure further concerns the example of such CD137 binding molecules, 

wherein the Light Chain Variable Domain comprises the amino acid sequence of: 

(A) hCD137 MAB-3 VL15 (SEQ ID NO:222); 

(B) hCD137 MAB-3 VL14 (SEQ ID NO:221); 

(C) hCD137 MAB-3 VL1 (SEQ ID NO:87); 

(D) hCD137 MAB-3 VL2 (SEQ ID NO:88); 

(E) hCD137 MAB-3 VL3 (SEQ ID NO:89); 

(F) hCD137 MAB-3 VL4 (SEQ ID NO:211); 

(G) hCD137 MAB-3 VL5 (SEQ ID NO:212); 

(H) hCD137 MAB-3 VL6 (SEQ ID NO:213); 

(I) hCD137 MAB-3 VL7 (SEQ ID NO:214); 

(J) hCD137 MAB-3 VL8 (SEQ ID NO:215); 

(K) hCD137 MAB-3 VL9 (SEQ ID NO:216); 

(L) hCD137 MAB-3 VL10 (SEQ ID NO:217); 

(M) hCD137 MAB-3 VL11 (SEQ ID NO:218); 

(N) hCD137 MAB-3 VL12 (SEQ ID NO:219); 

(O) hCD137 MAB-3 VL13 (SEQ ID NO:220);  
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(P) hCD137 MAB-4 VL1 (SEQ ID NO:94); or  

(Q) hCD137 MAB-4 VL2 (SEQ ID NO:95). 

[0041] The disclosure further concerns the example of such CD137 binding molecules, 

wherein the molecule is an antibody or an antigen binding fragment thereof 

[0042] In one aspect, the present disclosure further refers to a pharmaceutical composition 

comprising any of the above-described CD137 Binding Molecules, and a physiologically 

acceptable carrier. 

[0043] The disclosure further concerns the use of any of the above-described CD137 Binding 

Molecules, or such pharmaceutical composition, in the treatment of a disease or condition 

associated with a suppressed immune system or characterized by the expression of a tumor 

antigen (TA). In one aspect, the present disclosure refers to the use of any of the above-described 

CD137 Binding Molecules, or pharmaceutical composition, in the manufacture of a medicament 

for the treatment of a disease or condition associated with a suppressed immune system or 

characterized by the expression of a tumor antigen (TA).  

[0044] The disclosure further concerns such use wherein the condition associated with a 

suppressed immune system or characterized by the expression of the tumor antigen (TA) is 

cancer. 
[0044a] In one aspect, the present disclosure refers to a HER2/neu Binding Molecule that 

comprises a Light Chain Variable Domain that comprises a CDRL1, CDRL2 and CDRL3, and a Heavy 

Chain Variable Domain that comprises a CDRH1, CDRH2 and CDRH3; wherein: 

(A) (1) said Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the Light 

Chain CDRs of HER2 MAB-1 VL (SEQ ID NO:63);  

 (2) said Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the Light 

Chain CDRs of hHER2 MAB-1 VL1 (SEQ ID NO:67);  

 (3) said Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the Light 

Chain CDRs of hHER2 MAB-1 VL2 (SEQ ID NO:68); or 

 (4) said Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the Light 

Chain CDRs of hHER2 MAB-1 VL3 (SEQ ID NO:69); 

and 

(B) (1) said Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are the 

Heavy Chain CDRs of HER2 MAB-1 VH (SEQ ID NO:62); 

 (2) said Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are the 

Heavy Chain CDRs of hHER2 MAB-1 VH1 (SEQ ID NO:64);  

 (3) said Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are the 

Heavy Chain CDRs of hHER2 MAB-1 VH2 (SEQ ID NO:65); or 

 (4) said Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are the 

Heavy Chain CDRs of hHER2 MAB-1 VH3 (SEQ ID NO:66. 

[0045] The disclosure further concerns a HER2/neu Binding Molecule that comprises a Light 

Chain Variable Domain that comprises a CDRL1, CDRL2 and CDRL3, and a Heavy Chain 

Variable Domain that comprises a CDRH1, CDRH2 and CDRH3; wherein: 

(A) the Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the Light 

Chain CDRs of HER2 MAB-1 VL (SEQ ID NO:63); and 

(B) the Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are the Heavy 

Chain CDRs of HER2 MAB-1 VH (SEQ ID NO:62). 

[0046] The disclosure further concerns the example of such HER2/neu Binding Molecules 

wherein: 

(A) (1) the Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the 

Light Chain CDRs of hHER2 MAB-1 VL1 (SEQ ID NO:67);  

(2) the Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the 

Light Chain CDRs of hHER2 MAB-1 VL2 (SEQ ID NO:68); or 

(3) the Light Chain Variable Domain CDRL1, CDRL2, and CDRL3 are the 

Light Chain CDRs of hHER2 MAB-1 VL3 (SEQ ID NO:69); 

and 
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(B) (1) the Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are 

the Heavy Chain CDRs of hHER2 MAB-1 VH1 (SEQ ID NO:64);  

(2) the Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are 

the Heavy Chain CDRs of hHER2 MAB-1 VH2 (SEQ ID NO:65); or 

(3) the Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 are 

the Heavy Chain CDRs of hHER2 MAB-1 VH3 (SEQ ID NO:66). 

[0047] The disclosure further concerns the example of such HER2/neu Binding 

Molecules wherein the Heavy Chain Variable Domain comprises the amino acid sequence of: 

(A) hHER2 MAB-1 VH1 (SEQ ID NO:64); 

(B) hHER2 MAB-1 VH2 (SEQ ID NO:65); or 

(C) hHER2 MAB-1 VH3 (SEQ ID NO:66). 

[0048] The disclosure further concerns the example of such HER2/neu Binding 

Molecules wherein the Light Chain Variable Domain comprises the amino acid sequence of: 

(A) hHER2 MAB-1 VL1 (SEQ ID NO:67); 

(B) hHER2 MAB-1 VL2 (SEQ ID NO:68); or 

(C) hHER2 MAB-1 VL3 (SEQ ID NO:69). 

[0049] The disclosure further concerns the example of such HER2/neu Binding 

Molecules wherein the molecule is an antibody or an antigen binding fragment thereof. 

[0050] In one aspect, the present disclosure further refers to a pharmaceutical 

composition comprising any of the above-described HER2/neu Binding Molecules and a 

physiologically acceptable carrier 

[0051] The disclosure further concerns the use of any of the above-described HER2/neu 

Binding Molecule, or such pharmaceutical composition, in the treatment of a disease or 

condition associated with or characterized by the expression of HER2/neu, and particularly 

wherein the condition associated with or characterized by the expression of HER2/neu is 

cancer. In one aspect, the present disclosure refers to use of any of the above-described 

HER2/neu Binding Molecule, or pharmaceutical composition, in the manufacture of a 

medicament for the treatment of a disease or condition associated with or characterized by the 

expression of HER2/neu.  

[0051a] In one aspect, the present disclosure refers to use of a tumor target agent in the 

manufacture of a medicament for enhancing the activity of the tumor targeting agent, wherein 

the medicament is to be administered in combination with any of the above-described CD137 

x TA Binding Molecules, or pharmaceutical composition. 

[0052] The disclosure further concerns methods of enhancing the activity of a tumor 

targeting agent comprising administering such tumor target agent in combination with the any 

of the above-described CD137 x TA Binding Molecules, or a pharmaceutical composition 

comprising the same.  The disclosure further concerns such methods further comprising 

administering a PD-1/PD-L1 checkpoint inhibitor and particularly wherein such checkpoint  
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inhibitor is an anti-PD-1 antibody or an anti-PD-L1 antibody.  The disclosure particularly 

concerns such methods wherein the tumor target agent is an antibody, an epitope binding 

fragment of an antibody, or an agent that mediates T-cell redirected killing of a target cell. 

[0053] The disclosure further concerns methods method of treating a disease or condition 

associated with a suppressed immune system or characterized by the expression of a tumor 

antigen (TA) comprising administering to a subject in need thereof any of the above-

described CD137 x TA Binding Molecules, or a pharmaceutical composition comprising the 

same.  The disclosure particularly, concerns such methods wherein the condition associated 

with a suppressed immune system or characterized by the expression of the tumor antigen 

(TA) is cancer. The disclosure also concerns such methods further comprising administering 

a tumor targeting agent, and particularly wherein the tumor target agent is an antibody, an 

epitope binding fragment of an antibody, or an agent that mediates T-cell redirected killing of 

a target cell.  The disclosure further concerns such methods further comprising administering 

a PD-1/PD-L1 checkpoint inhibitor, and particularly wherein such checkpoint inhibitor is an 

anti-PD-1 antibody or an anti-PD-L1 antibody.   

[0054] The disclosure further concerns the above uses and methods wherein the cancer is 

selected from the group consisting of: an acute myeloid leukemia, an adrenal gland tumor, an 

AIDS-associated cancer, an alveolar soft part sarcoma, an astrocytic tumor, bladder cancer, 

bone cancer, a brain and spinal cord cancer, a metastatic brain tumor, a breast cancer, a 

carotid body tumors, a cervical cancer, a chondrosarcoma, a chordoma, a chromophobe renal 

cell carcinoma, a clear cell carcinoma, a colon cancer, a colorectal cancer, a cutaneous benign 

fibrous histiocytoma, a desmoplastic small round cell tumor, an ependymoma, a Ewing’s 

tumor, an extraskeletal myxoid chondrosarcoma, a fibrogenesis imperfecta ossium, a fibrous 

dysplasia of the bone, a gallbladder or bile duct cancer, gastric cancer, a gestational 

trophoblastic disease, a germ cell tumor, a head and neck cancer, hepatocellular carcinoma, a 

glioblastoma, an islet cell tumor, a Kaposi’s Sarcoma, a kidney cancer, a leukemia, a 

lipoma/benign lipomatous tumor, a liposarcoma/malignant lipomatous tumor, a liver cancer, 

a lymphoma, a lung cancer, a medulloblastoma, a melanoma, a meningioma, a malignant 

mesothelioma, a multiple endocrine neoplasia, a multiple myeloma, a myelodysplastic 

syndrome, a neuroblastoma, a neuroendocrine tumors, a non-small cell lung cancer, an 

ovarian cancer, a pancreatic cancer, a pharyngeal cancer, a papillary thyroid carcinoma, a 

parathyroid tumor, a pediatric cancer, a peripheral nerve sheath tumor, a 

phaeochromocytoma, a pituitary  
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tumor, a prostate cancer, a posterious uveal melanoma, a rare hematologic disorder, a renal 

cell carcinoma, a renal metastatic cancer, a rhabdoid tumor, a rhabdomysarcoma, a sarcoma, 

a skin cancer, a soft-tissue sarcoma, a squamous cell cancer, a stomach cancer, a synovial 

sarcoma, a testicular cancer, a thymic carcinoma, a thymoma, a thyroid metastatic cancer, and 

a uterine cancer. 

[0055] The disclosure particularly concerns the above uses and methods wherein the 

cancer is selected from the group consisting: bladder cancer, breast cancer, colorectal cancer, 

gastric cancer, glioblastoma, kidney cancer, lung cancer, melanoma, neuroblastoma, ovarian 

cancer, pancreatic cancer, pharyngeal cancer, prostate cancer, renal cell carcinoma, 

rhabdomyosarcoma, and squamous cell cancer of the head and neck (SCCHN). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0056] Figures 1A-1B provide schematics of a representative covalently bonded diabody 

having two epitope-binding sites composed of two polypeptide chains, each having an E-coil 

or K-coil Heterodimer-Promoting Domain (alternative Heterodimer-Promoting Domains are 

provided below).  A cysteine residue may be present in a linker (Figure 1A) and/or in the 

Heterodimer-Promoting Domain (Figure 1B).  VL and VH Domains that recognize the same 

epitope are shown using the same shading or fill pattern.  The wavy line (WWW) in this and 

all of the Figures providing schematic presentations of binding molecule domains represents 

one or more optional Heterodimer-Promoting Domains, that is/are preferably present. 

[0057] Figure 2 provides a schematic of a representative covalently bonded diabody 

molecule having two epitope-binding sites composed of two polypeptide chains, each having 

a CH2 and CH3 Domain, such that the associated chains form all or part of an Fc Region.  

VL and VH Domains that recognize the same epitope are shown using the same shading or 

fill pattern. 

[0058] Figures 3A-3E provide schematics showing representative covalently bonded 

tetravalent diabodies having four epitope-binding sites composed of two pairs of polypeptide 

chains (i.e., four polypeptide chains in all).  One polypeptide chain of each pair possesses a 

CH2 and CH3 Domain, such that the associated chains form all or part of an Fc Region.  VL 

and VH Domains that recognize the same epitope are shown using the same shading or fill 

pattern.  The two pairs of polypeptide chains may be same.  In such embodiments, wherein 

the two pairs of polypeptide chains are the same and the VL and VH Domains recognize 

different  
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WHAT IS CLAIMED IS: 

Claim 1. A CD137 x TA Binding Molecule, wherein said Binding Molecule is capable 

of specific binding to an epitope of CD137 and an epitope of a tumor antigen 

(TA), and wherein said CD137 x TA Binding Molecule comprises a first 

Light Chain Variable Domain that comprises a CDRL1, CDRL2 and CDRL3, 

and a first Heavy Chain Variable Domain that comprises a CDRH1, CDRH2 

and CDRH3; and wherein,  

(A) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL (SEQ 

ID NO:75); and 

 (2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 

(B) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL15 

(SEQ ID NO:222); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 

(C) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL14 

(SEQ ID NO:221); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 

(D) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL11 

(SEQ ID NO:218); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 

(E) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL10 

(SEQ ID NO:217); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 
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(F) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL6 

(SEQ ID NO:213); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 

(G) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL4 

(SEQ ID NO:211); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 

 (H) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL (SEQ 

ID NO:75); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH 

(SEQ ID NO:74);  

(I) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-4 VL (SEQ 

ID NO:91); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-4 VH 

(SEQ ID NO:90); 

(J) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-5 VL (SEQ 

ID NO:97); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-5 VH 

(SEQ ID NO:96); 

(K) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL (SEQ 

ID NO:75); and 
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(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1A 

(SEQ ID NO:83); 

(L) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL (SEQ 

ID NO:75); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1C 

(SEQ ID NO:85); 

or 

(M) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL (SEQ 

ID NO:75); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1D 

(SEQ ID NO:86). 

Claim 2. The CD137 x TA Binding Molecule of claim 1, wherein said first Heavy 

Chain Variable Domain comprises the amino acid sequence of: 

(A) hCD137 MAB-3 (SEQ ID NO:77); 

(B) hCD137 MAB-3 VH1E (SEQ ID NO:208);  

(C)  hCD137 MAB-3 VH1B (SEQ ID NO:84);  

(D) hCD137 MAB-3 VH1A (SEQ ID NO:83);  

(E) hCD137 MAB-3 VH1 (SEQ ID NO:76);  

(F)  hCD137 MAB-3 VH1C (SEQ ID NO:85);  

(G)  hCD137 MAB-3 VH1D (SEQ ID NO:86); or 

(H) hCD137 MAB-4 VH1 (SEQ ID NO:92). 
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Claim 3. The CD137 x TA Binding Molecule of any one of claims 1-2, wherein said 

first Light Chain Variable Domain comprises the amino acid sequence of: 

(A) hCD137 MAB-3 (SEQ ID NO:82); 

(B) hCD137 MAB-3 VL15 (SEQ ID NO:222); 

(C) hCD137 MAB-3 VL14 (SEQ ID NO:221); 

(D) hCD137 MAB-3 VL1 (SEQ ID NO:87); 

(E) hCD137 MAB-3 VL2 (SEQ ID NO:88); 

(F) hCD137 MAB-3 VL3 (SEQ ID NO:89); 

(G) hCD137 MAB-4 VL1 (SEQ ID NO:94); or  

(H) hCD137 MAB-4 VL2 (SEQ ID NO:95). 

Claim 4. The CD137 x TA Binding Molecule of any one of claims 1-3, wherein said 

tumor antigen (TA) is selected from the group of tumor antigens consisting of: 

19.9; oncofetal protein 5T4; antigen 4.2; A33; AFP; ALCAM; BAGE; beta-

catenin; CA125; Carboxypeptidase M; B1;CD5; CD19; CD20; CD22; CD23; 

CD25; CD27; CD30; CD33; CD36; CD46; CD52; CD79a/CD79b; CD123; 

CD317; CEA; CEACAM5; CEACAM6; CO-43; CO-514; CTLA-1; CTLA-4; 

Cytokeratin 8; E1 series; EGF-R; an Ephrin receptor; Erb; F3; FC10.2; a 

GAGE GD2; GD3; GD49; GM2; GM3; GICA 19-9; gp37; gp75; gp100; 

HER-2/neu; human B-lymphoma antigen-CD20; human milk fat globule 

antigen; human papillomavirus-E6/human papillomavirus-E7; HMW-MAA; I 

antigen; ITGB6; IL13Rα2; JAM-3; KID3; KID31; KS 1/4 pan-carcinoma 

antigen; KS 1/4; KSA; L6; L20; LEA; LUCA-2; M1:22:25:8; M18; M39; a 

MAGE; MART; Myl; MUC-1; MUM-1; N-acetylglucosaminyltransferase; 

neoglycoprotein; NS-10; OFA-1; OFA-2; Oncostatin M; p15; PSA; PSMA; 

PEMA; PIPA; prostatic acid phosphate; R24; ROR1; SSEA-1; SSEA-3; 

SSEA-4; sTn; T cell receptor derived peptide; TAG-72; TL5; TNF-α receptor; 

TNF-ß receptor; TNF-γ receptor; TRA-1-85;Transferrin Receptor; TSTA; and 

VEGF-R. 

Claim 5. The CD137 x TA Binding Molecule of claim 4, wherein said tumor antigen 

(TA) is HER2/neu and wherein said CD137 x TA Binding Molecule 

comprises a second Light Chain Variable Domain that comprises a CDRL1, 

CDRL2 and CDRL3, and a second Heavy Chain Variable Domain that 

comprises a CDRH1, CDRH2 and CDRH3; and wherein 
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(A) said second Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of HER2 MAB-1 VL (SEQ ID 

NO:63); and 

(B) said second Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of HER2 MAB-1 VH (SEQ ID 

NO:62). 

Claim 6. The CD137 x TA Binding Molecule of claim 5, wherein: 

(A) (1) said second Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of hHER2 MAB-1 VL1 

(SEQ ID NO:67);  

(2) said second Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of hHER2 MAB-1 VL2 

(SEQ ID NO:68); or 

(3) said second Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of hHER2 MAB-1 VL3 

(SEQ ID NO:69); 

and 

(B) (1) said second Heavy Chain Variable Domain CDRH1, CDRH2, 

and CDRH3 are the Heavy Chain CDRs of hHER2 MAB-1 

VH1 (SEQ ID NO:64);  

(2) said second Heavy Chain Variable Domain CDRH1, CDRH2, 

and CDRH3 are the Heavy Chain CDRs of hHER2 MAB-1 

VH2 (SEQ ID NO:65); or 

(3) said second Heavy Chain Variable Domain CDRH1, CDRH2, 

and CDRH3 are the Heavy Chain CDRs of hHER2 MAB-1 

VH3 (SEQ ID NO:66). 

Claim 7. The CD137 x TA Binding Molecule of claim 6, wherein said second Heavy 

Chain Variable Domain comprises the amino acid sequence of: 

(A) hHER2 MAB-1 VH1 (SEQ ID NO:64); 

(B) hHER2 MAB-1 VH2 (SEQ ID NO:65); or 

(C) hHER2 MAB-1 VH3 (SEQ ID NO:66). 
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Claim 8. The CD137 x TA Binding Molecule of claim 6 or 7, wherein said second 

Light Chain Variable Domain comprises the amino acid sequence of: 

(A) hHER2 MAB-1 VL1 (SEQ ID NO:67); 

(B) hHER2 MAB-1 VL2 (SEQ ID NO:68); or 

(C) hHER2 MAB-1 VL3 (SEQ ID NO:69). 

Claim 9. The CD137 x TA Binding Molecule of claim 4, wherein the tumor antigen 

(TA) is 5T4 and wherein the CD137 x TA Binding Molecule comprises a 

second Light Chain Variable Domain that comprises a CDRL1, CDRL2 and 

CDRL3, and a second Heavy Chain Variable Domain that comprises a CDRH1, 

CDRH2 and CDRH3; and wherein: 

(I) (A) the second Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of 5T4 MAB-1 VL (SEQ 

ID NO:135); and 

(B) the second Heavy Chain Variable Domain CDRH1, CDRH2, 

and CDRH3 are the Heavy Chain CDRs of 5T4 MAB-1 VH 

(SEQ ID NO:134); or 

(II) (A) the second Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of 5T4 MAB-2 VL (SEQ 

ID NO:137); and 

(B) the second Heavy Chain Variable Domain CDRH1, CDRH2, 

and CDRH3 are the Heavy Chain CDRs of 5T4 MAB-2 VH 

(SEQ ID NO:136). 

Claim 10. The CD137 x TA Binding Molecule of claim 9, wherein the second Heavy 

Chain Variable Domain comprises the amino acid sequence of: MAB-1 VH1 

(SEQ ID NO:135). 

Claim 11. The CD137 x TA Binding Molecule of claim 9 or 10 wherein the second 

Light Chain Variable Domain comprises the amino acid sequence of: MAB-1 

VH1 (SEQ ID NO:136). 
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Claim 12. The CD137 x TA Binding Molecule of any one of claims 1-11, wherein said 

molecule is a bispecific tetravalent Fc-bearing diabody comprising a first, a 

second, a third, and a fourth polypeptide chain, wherein said polypeptide 

chains form a covalently bonded complex. 

Claim 13. The CD137 x TA Binding Molecule of any one of claims 1-11, wherein said 

molecule is bispecific and tetravalent, and comprises a first, a second, a third, 

a fourth, and a fifth polypeptide chain, wherein said polypeptide chains form a 

covalently bonded complex. 

Claim 14. The CD137 x TA Binding Molecule of any one of claims 1-11, wherein said 

molecule is bispecific and trivalent, and comprises a first, a second, a third, 

and a fourth, polypeptide chain, wherein said polypeptide chains form a 

covalently bonded complex. 

Claim 15. The CD137 x TA Binding Molecule of claim 14, wherein said tumor antigen 

(TA) is HER2/neu and wherein: 

(A) said first polypeptide chain has the amino acid sequence of 

SEQ ID NO:192, SEQ ID NO:193, SEQ ID NO:194, SEQ 

ID NO:195, SEQ ID NO:196, or SEQ ID NO:229; 

(B) said second polypeptide chain has the amino acid sequence of 

SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ 

ID NO:200, SEQ ID NO:163, or SEQ ID NO:230;  

(C) said third polypeptide chain has the amino acid sequence of 

SEQ ID NO:104; and 

(D) said fourth polypeptide chain has the amino acid sequence of 

SEQ ID NO:105. 

Claim 16. The CD137 x TA Binding Molecule of claim 14, wherein said tumor antigen 

(TA) is 5T4 and wherein: 

(A) said first polypeptide chain has the amino acid sequence of 

SEQ ID NO:192, SEQ ID NO:193, SEQ ID NO:194, SEQ 

ID NO:195, SEQ ID NO:196, or SEQ ID NO:229; 
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(B) said second polypeptide chain has the amino acid sequence of 

SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ 

ID NO:200, SEQ ID NO:201, or SEQ ID NO:230;  

(C) said third polypeptide chain has the amino acid sequence of 

SEQ ID NO:231; and 

(D) said fourth polypeptide chain has the amino acid sequence of 

SEQ ID NO:232. 

Claim 17. A pharmaceutical composition comprising the CD137 x TA Binding 

Molecule of any one claims 1-16, and a physiologically acceptable carrier. 

Claim 18. Use of the CD137 x TA Binding Molecule of any one of claims 1-16, or the 

pharmaceutical composition of claim 17, in the manufacture of a medicament 

for the treatment of a disease or condition associated with a suppressed 

immune system or characterized by the expression of said tumor antigen (TA). 

Claim 19. The use of claim 18, wherein said disease or condition associated with a 

suppressed immune system or characterized by the expression of said tumor 

antigen (TA) is cancer. 

Claim 20. A CD137 binding molecule that comprises a Light Chain Variable Domain 

that comprises a CDRL1, CDRL2 and CDRL3, and a Heavy Chain Variable 

Domain that comprises a CDRH1, CDRH2 and CDRH3; wherein: 

(A) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL (SEQ 

ID NO:75); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and CDRH3 

are the Heavy Chain CDRs of CD137 MAB-3 VH1B (SEQ ID 

NO:84); 

(B) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL15 

(SEQ ID NO:222); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 

(C) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL14 

(SEQ ID NO:221); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 
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(D) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL11 

(SEQ ID NO:218); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 

(E) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL10 

(SEQ ID NO:217); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 

(F) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL6 

(SEQ ID NO:213); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 

(G) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL4 

(SEQ ID NO:211); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1B 

(SEQ ID NO:84); 

(H) (1) said Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL (SEQ 

ID NO:75); and 

(2) said Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH 

(SEQ ID NO:74);  
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(I) (1) said Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-4 VL (SEQ 

ID NO:91); and 

(2) said Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-4 VH 

(SEQ ID NO:90); 

(J) (1) said Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-5 VL (SEQ 

ID NO:97); and 

(2) said Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-5 VH 

(SEQ ID NO:96); 

(K) (1) said Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL (SEQ 

ID NO:75); and 

(2) said Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1A 

(SEQ ID NO:83); 

(L) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL (SEQ 

ID NO:75); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1C 

(SEQ ID NO:85); or 
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(M) (1) said first Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of CD137 MAB-3 VL (SEQ 

ID NO:75); and 

(2) said first Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of CD137 MAB-3 VH1D 

(SEQ ID NO:86). 

Claim 21. The CD137 Binding Molecule of claim 20, wherein said Heavy Chain 

Variable Domain comprises the amino acid sequence of: 

(A) hCD137 MAB-3 (SEQ ID NO:77); 

(B) hCD137 MAB-3 VH1E (SEQ ID NO:208);  

(C)  hCD137 MAB-3 VH1B (SEQ ID NO:84);  

(D) hCD137 MAB-3 VH1A (SEQ ID NO:83);  

(E) hCD137 MAB-3 VH1 (SEQ ID NO:76);  

(F)  hCD137 MAB-3 VH1C (SEQ ID NO:85);  

(G)  hCD137 MAB-3 VH1D (SEQ ID NO:86); or 

(H) hCD137 MAB-4 VH1 (SEQ ID NO:92). 

Claim 22. The CD137 Binding Molecule of any one of claims 20-21, wherein said Light 

Chain Variable Domain comprises the amino acid sequence of: 

(A) hCD137 MAB-3 (SEQ ID NO:82); 

(B) hCD137 MAB-3 VL15 (SEQ ID NO:222); 

(C) hCD137 MAB-3 VL14 (SEQ ID NO:221); 

(D) hCD137 MAB-3 VL1 (SEQ ID NO:87); 

(E) hCD137 MAB-3 VL2 (SEQ ID NO:88); 

(F) hCD137 MAB-3 VL3 (SEQ ID NO:89); 

(G) hCD137 MAB-4 VL1 (SEQ ID NO:94); or  

(H) hCD137 MAB-4 VL2 (SEQ ID NO:95). 

Claim 23. The CD137 Binding Molecule of any one claims 20-22, wherein said molecule 

is an antibody or an antigen binding fragment thereof. 

Claim 24. A pharmaceutical composition comprising the CD137 Binding Molecule of 

any one claims 20-23, and a physiologically acceptable carrier. 
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Claim 25. Use of the CD137 Binding Molecule of any one of claims 20-23, or the 

pharmaceutical composition of claim 24, in the manufacture of a medicament 

for the treatment of a disease or condition associated with a suppressed 

immune system or characterized by the expression of a tumor antigen (TA). 

Claim 26. The use of claim 25, wherein said condition associated with a suppressed 

immune system or characterized by the expression of said tumor antigen (TA) 

is cancer. 

Claim 27. A HER2/neu Binding Molecule that comprises a Light Chain Variable 

Domain that comprises a CDRL1, CDRL2 and CDRL3, and a Heavy Chain 

Variable Domain that comprises a CDRH1, CDRH2 and CDRH3; wherein: 

(A) (1) said Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of HER2 MAB-1 VL (SEQ 

ID NO:63);  

(2) said Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of hHER2 MAB-1 VL1 

(SEQ ID NO:67);  

(3) said Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of hHER2 MAB-1 VL2 

(SEQ ID NO:68); or 

(4) said Light Chain Variable Domain CDRL1, CDRL2, and 

CDRL3 are the Light Chain CDRs of hHER2 MAB-1 VL3 

(SEQ ID NO:69); 

and 

(B) (1) said Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of HER2 MAB-1 VH 

(SEQ ID NO:62); 

(2) said Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of hHER2 MAB-1 VH1 

(SEQ ID NO:64);  

(3) said Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of hHER2 MAB-1 VH2 

(SEQ ID NO:65); or 
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(4) said Heavy Chain Variable Domain CDRH1, CDRH2, and 

CDRH3 are the Heavy Chain CDRs of hHER2 MAB-1 VH3 

(SEQ ID NO:66. 

Claim 28. The HER2/neu Binding Molecule of claim 27, wherein said Heavy Chain 

Variable Domain comprises the amino acid sequence of: 

(A) HER2 MAB-1 VH (SEQ ID NO:62) 

(B) hHER2 MAB-1 VH1 (SEQ ID NO:64); 

(C) hHER2 MAB-1 VH2 (SEQ ID NO:65); or 

(D) hHER2 MAB-1 VH3 (SEQ ID NO:66). 

Claim 29. The HER2/neu Binding Molecule of claim 27 or 28, wherein said Light Chain 

Variable Domain comprises the amino acid sequence of: 

(A)  HER2 MAB-1 VL (SEQ ID NO:63); 

(B) hHER2 MAB-1 VL1 (SEQ ID NO:67); 

(C) hHER2 MAB-1 VL2 (SEQ ID NO:68); or 

(D) hHER2 MAB-1 VL3 (SEQ ID NO:69). 

Claim 30. The HER2/neu Binding Molecule of any one claims 27-29, wherein said 

molecule is an antibody or an antigen binding fragment thereof. 

Claim 31. A pharmaceutical composition comprising the HER2/neu Binding Molecule of 

any one claims 27-30 and a physiologically acceptable carrier. 

Claim 32. Use of the HER2/neu Binding Molecule of any one of claims 27-30, or the 

pharmaceutical composition of claim 31, in the manufacture of a medicament 

for the treatment of a disease or condition associated with or characterized by 

the expression of HER2/neu. 

Claim 33. The use of claim 32, wherein said condition associated with or characterized 

by the expression of HER2/neu is cancer. 
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Claim 34. The use of any one of claims 19, 26, or 33, wherein said cancer is selected 

from the group consisting: bladder cancer, breast cancer, colorectal cancer, 

gastric cancer, glioblastoma, kidney cancer, lung cancer, melanoma, 

neuroblastoma, ovarian cancer, pancreatic cancer, pharyngeal cancer, prostate 

cancer, renal cell carcinoma, rhabdomyosarcoma, and squamous cell cancer of 

the head and neck (SCCHN). 

Claim 35. Use of a tumor target agent in the manufacture of a medicament for enhancing 

the activity of the tumor targeting agent, wherein the medicament is to be 

administered in combination with the CD137 x TA Binding Molecule of any 

one of claims 1-16, or the pharmaceutical composition of claim 17. 

Claim 36. The use of claim 18 or 19, wherein the medicament is to be administered with 

a tumor targeting agent. 

Claim 37. The use of any one of claims 18, 19 and 36, wherein the medicament is to be 

administered with a PD-1/PD-L1 checkpoint inhibitor. 

Claim 38. The use of claim 35 or 36, wherein said tumor target agent is an antibody, an 

epitope binding fragment of an antibody, or an agent that mediates T-cell 

redirected killing of a target cell. 

Claim 39. The use of any one of claims 37 or 38, wherein said PD-1/PD-L1 checkpoint 

inhibitor is an anti-PD-1 antibody or an anti-PD-L1 antibody. 
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