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WHAT IS CLAIMED IS: 

1. A monoclonal antibody or antibody fragment that binds HSP70, wherein the antibody or 

antibody fragment comprises a heavy chain variable region (VH) comprising a VHCDR1 amino 

acid sequence of GYX1FTX2YG (SEQ ID NO: 214), wherein X1 is T, S, or I, and X2 is N or K, a 

VHCDR2 amino acid sequence of INTYTGEX1 (SEQ ID NO: 215), wherein X1 is P, S, T, or A, 

and a VHCDR3 amino acid sequence of X1RYDHX2MDY (SEQ ID NO: 216), wherein X1 is A, 

T, V, or G, and X2 is A, R, F, T, P, V, S, D, N, H, L, Y, or G; and a light chain variable region 

(VL) comprising a VLCDRl amino acid sequence of QSLX1NSGTRKNY (SEQ ID NO: 212), 

wherein X1 is L, F, or V, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a VLCDR3 

amino acid sequence of KQSYX1LYT (SEQ ID NO: 213), wherein X1 is T, N, or S. 

2. The monoclonal antibody or antibody fragment of claim 1, wherein said antibody or 

antibody fragment comprises: 

 (i) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (ii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (iii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 
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 (iv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 162; 

 (v) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 171; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (vi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 172; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (vii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (viii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 173; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (ix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising a VLCDRl amino 
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acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (x) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 175; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 163; 

 (xii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 176; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xiii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 171; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xiv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 177; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 
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 (xv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 178; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 179; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xvii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 179; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xviii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 180; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xx) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 181; and a light chain variable region (VL) comprising a VLCDRl amino 
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acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 162; 

 (xxi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 182; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxiii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 181; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxiv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 184; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 185; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 
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 (xxvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 166 a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xvii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxviii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 169, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 160, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxx) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 184; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 175; and a light chain variable region (VL) comprising a VLCDRl amino 
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acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxiii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 169, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxiv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 
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 (xxxvii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxviii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and 

a VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 184; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xl) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 178; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 163; 

 (xli) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 162; 

 (xlii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRl amino 
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acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xliii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xliv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xlv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 162; or 

 (xlvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6.  

3. The monoclonal antibody or antibody fragment of claim 1 or 2, wherein the antibody or 

antibody fragment comprises a heavy chain variable region (VH) comprising a VHCDR1 amino 

acid sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a 

VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) 

comprising a VLCDRl amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence 

of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6. 
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4. The monoclonal antibody or antibody fragment of any one of claims 1-3, wherein said 

antibody or antibody fragment comprises:  

X1X2QLX3X4SGX5X6X7X8KPGX9SX10X11X12SCKX13SGYTFTNYGMNWVRQAPGX14GLX15WX16G

WINTYTGEPTYADDFKGRX17TX18X19X20DX21SX22X23TX24YX25X26X27X28X29LX30X31X32DTA

VYFCARYDHAMDYWGQGTX33VTVSS (SEQ ID NO: 18),  

wherein X1 is Q or E, X2 is I or V, X3 is V or Q, X4 is Q or E, X5 is A, P, or G, X6 is E or G, X7 

is V or L, X8 is V or K, X9 is A, E, G, or S, X10 is V or L, X11 is K or R, X12 is V, L, or I, X13 is 

A or T, X14 is K or Q, X15 is E or K, X16 is M or V, X17 is F or V, X18 is F, M, or I, X19 is T or S, 

X20 is T, R, or A, X21 is T, D, or E, X22 is T, A, or K, X23 is S or N, X24 is L or A, X25 is M or L, 

X26 is E or Q, X27 is L or M, X28 is R, S, T, or N, X29 is S or G, X30 is R, K, or M, X31 is S or T, 

X32 is D or E, and X33 is L, S, or T;  

and a light chain variable sequence having a sequence of 

X1X2X3X4TQSPX5SLX6X7SX8GX9RX10TIX11CKSSQSLLNSGTRKNYLAWYQQKX12GX13X14PX1

5LLIYWTSTRESGVPX16RFSGSGSGTDFTLTIX17X18LQX19EDVAX20YYCKQSYTLYTFGX21GT

KX22EIK (SEQ ID NO: 26),  

wherein X1 is E or D, X2 is I or V, X3 is V or Q, X4 is L or M, X5 is D or S, X6 is A or S, X7 is V 

or A, X8 is L or V, X9 is E or D, X10 is A or V, X11 is N or T, X12 is A or P, X13 is Q or K, X14 is 

S, V, or P, X15 is K or R, X16 is D or S, X17 is S, D, or N, X18 is S or T, X19 is A or P, X20 is V or 

T, X21 is Q or G, and X22 is L or V.  

 

5. The monoclonal antibody or antibody fragment of claim 4, wherein said antibody or 

antibody fragment comprises:  

(i) a heavy chain variable sequence having a sequence according to SEQ ID NO: 12, or a 

heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 12; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 19, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 19; 

(ii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 12, or a 

heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 
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identity to SEQ ID NO: 12; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 20, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 20; 

(iii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 12, or a 

heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 12; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 21, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 21; 

(iv) a heavy chain variable sequence having a sequence according to SEQ ID NO: 12, or a 

heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 12; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 22, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 22; 

(v) a heavy chain variable sequence having a sequence according to SEQ ID NO: 12, or a 

heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 12; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 23, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 23; 

(vi) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13, or a 

heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 13; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 19, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 19; 

(vii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 13; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 20, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 20; 
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(viii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 13; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 21, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 21; 

(ix) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13, or a 

heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 13; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 22, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 22; 

(x) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13, or a 

heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 13; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 23, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 23; 

(xi) a heavy chain variable sequence having a sequence according to SEQ ID NO: 14, or a 

heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 14; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 19, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 19; 

(xii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 14, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 14; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 20, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 20; 

(xiii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 14, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 14; and a light chain variable sequence having a sequence according to 
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SEQ ID NO: 21, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 21; 

(xiv) a heavy chain variable sequence having a sequence according to SEQ ID NO: 14, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 14; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 22, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 22; 

(xv) a heavy chain variable sequence having a sequence according to SEQ ID NO: 14, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 14; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 23, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 23; 

(xvi) a heavy chain variable sequence having a sequence according to SEQ ID NO: 15, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 15; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 19, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 19; 

(xvii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 15, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 15; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 20, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 20; 

(xviii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 15, 

or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 15; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 21, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 21; 
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(xix) a heavy chain variable sequence having a sequence according to SEQ ID NO: 15, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 15; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 22, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 22; 

(xx) a heavy chain variable sequence having a sequence according to SEQ ID NO: 15, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 15; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 23, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 23; 

(xxi) a heavy chain variable sequence having a sequence according to SEQ ID NO: 16, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 16; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 19, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 19; 

(xxii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 16, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 16; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 20, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 20; 

(xxiii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 16, 

or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 16; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 21, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 21; 

(xxiv) a heavy chain variable sequence having a sequence according to SEQ ID NO: 16, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 16; and a light chain variable sequence having a sequence according to 
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SEQ ID NO: 22, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 22; or 

(xxv) a heavy chain variable sequence having a sequence according to SEQ ID NO: 16, or 

a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to SEQ ID NO: 16; and a light chain variable sequence having a sequence according to 

SEQ ID NO: 23, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 

97%, 98%, or 99% identity to SEQ ID NO: 23. 

6. The monoclonal antibody or antibody fragment of any one of claims 1-3, wherein said 

antibody or antibody fragment comprises a heavy chain variable sequence having at least 95% 

identity to SEQ ID NO: 7 and a light chain variable sequence having at least 95% identity to SEQ 

ID NO: 8. 

7. The monoclonal antibody or antibody fragment of any one of claims 1-6, wherein said 

antibody or antibody fragment is a humanized antibody. 

8. The monoclonal antibody or antibody fragment of any one of claims 1-7, wherein the 

antibody fragment is a monovalent scFv (single chain fragment variable) antibody, divalent scFv, 

Fab fragment, F(ab’)2 fragment, F(ab’)3 fragment, Fv fragment,  single chain antibody, chimeric 

antibody, bispecific antibody, or BiTE. 

9. The monoclonal antibody or antibody fragment of any one of claims 1-8, wherein said 

antibody or antibody fragment is an IgG antibody or a recombinant IgG antibody or antibody 

fragment. 

10. The monoclonal antibody or antibody fragment of any one of claims 1-9, wherein said 

antibody is an IgG1, IgG2, IgG3, or IgG4 antibody, or a recombinant IgG1, IgG2, IgG3, or IgG4 

antibody or antibody fragment. 

11. The monoclonal antibody or antibody fragment of any one of claims 1-10, wherein said 

antibody or antibody fragment comprises SEQ ID NOs: 217-221.  

12. An isolated nucleic acid encoding the antibody heavy and/or light chain variable region of 

the antibody or antibody fragment of any of claims 1-11. 
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13. A hybridoma or engineered cell comprising a nucleic acid encoding an antibody or 

antibody fragment of any one of claims 1-11. 

14. A method of making the monoclonal antibody or antibody fragment of any one of claims 

1-11, the method comprising culturing the hybridoma or engineered cell of claim 13 under 

conditions that allow expression of the antibody or antibody fragment and optionally isolating the 

antibody from the culture. 

15. A pharmaceutical formulation comprising one or more antibody or antibody fragment of 

any one of claims 1-11. 

16. A chimeric antigen receptor (CAR) protein comprising an antigen binding domain that 

binds to human HSP70, wherein the CAR protein comprises: 

 (i) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (ii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (iii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (iv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 
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sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 162; 

 (v) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 171; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (vi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 172; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (vii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (viii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 173; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (ix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 
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 (x) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 175; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 163; 

 (xii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 176; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xiii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 171; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xiv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 177; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 178; and a light chain variable region (VL) comprising a VLCDRl amino 
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acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 179; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xvii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 179; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xviii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 180; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xx) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 181; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 162; 
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 (xxi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 182; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxiii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 181; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxiv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 184; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 185; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 166 a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRl amino 
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acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xvii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxviii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 169, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 160, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxx) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 184; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 175; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 
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 (xxxii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxiii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 169, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxiv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxvii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 
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acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxviii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and 

a VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xxxix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence 

of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino 

acid sequence of SEQ ID NO: 184; and a light chain variable region (VL) comprising a VLCDRl 

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xl) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 178; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 163; 

 (xli) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 162; 

 (xlii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 
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 (xliii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xliv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6; 

 (xlv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 162; or 

 (xlvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of 

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino acid 

sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRl amino 

acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a 

VLCDR3 amino acid sequence of SEQ ID NO: 6. 

17. An engineered cell comprising a nucleic acid molecule encoding a chimeric antigen 

receptor (CAR) of claim 16. 

18. An antibody or antibody fragment of any of claims 1-11, a pharmaceutical composition of 

claim 15, a cell of claim 17, for use in treating a cancer in a subject. 

19. Use of an antibody or antibody fragment of any of claims 1-11, a pharmaceutical 

composition of claim 15, a cell of claim 17, in the manufacture of a medicament for treating a 

cancer in a subject. 
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20. The use of claim 19, wherein the cancer is a pancreatic cancer or a prostate cancer. 
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