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WHAT IS CLAIMED IS:
1. An isolated polypeptide that specifically binds to HER2 protein, said polypeptide
comprising a heavy chain variable region including three complementarity determining regions,
said regions having sequences H1, H2, and H3, wherein:

the H1 sequence is GFX;IKDTYIH (SEQ ID NO: 1);

the H2 sequence is XoIX3PTXuXsYX6X7YADSVKG (SEQ ID NO: 2); and

the H3 sequence is WGGDGFYXsMDY (SEQ ID NO: 3);

wherein X;is Nor W, Xois RorK, Xsis YorKorD, X4is Nor A, Xs51s G or K, Xg is
TorD, X7isRorE and Xsis A or E; and
a light chain variable region including three complementarity determining regions having
sequences L1, L2, and L3, wherein:

the L1 sequence is RASQDVNTXoVA (SEQ ID NO: 4);

the L2 sequence is SASFLYS (SEQ ID NO: 5); and

the L3 sequence is QQX10YTTPPT (SEQ ID NO: 6),

wherein X9 1s A or D and Xj0is Hor D or E;
provided that when Xi-Xg are N, R, Y, N, G, T, R and A, respectively, Xo is not A and Xio is not
H.

2. An isolated polypeptide that specifically binds to HER2 protein and CD3 protein, said
polypeptide comprising a heavy chain variable region including three anti-HER2
complementarity determining regions, said regions having sequences H1, H2, and H3, wherein:

the H1 sequence is GFX(IKDTYIH (SEQ ID NO: 1);

the H2 sequence is X2IX3PTXuX5YX6X7YADSVKG (SEQ ID NO: 2); and

the H3 sequence is WGGDGFYXsMDY (SEQ ID NO: 3);

wherein X;is Nor W, XsisRorK, Xsis Yor Kor D, Xsis Nor A, Xsis G or K, Xg is
TorD, X7isRorE and Xsis A or E; and
a light chain variable region including three anti-HER2 complementarity determining regions
having sequences L1, L2, and L3 wherein:

the L1 sequence is RASQDVNTXoVA (SEQ ID NO: 4);

the L2 sequence is SASFLYS (SEQ ID NO: 5); and

the L3 sequence is QQX10YTTPPT (SEQ ID NO: 6),
wherein Xy is A or D and X is H or D or E; provided that when X;-Xs are N, R, Y, N, G, T, R
and A, respectively, Xg is not A and X is not H; and

six anti-CD3 complementarity determining regions L4, L5, L6, L7, L8, and L9 wherein:
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the L4 sequence is GFTFNTYAMN (SEQ ID NO: 54),

the L5 sequence is RIRSKYNNYATYYADSVKD (SEQ ID NO: 55),

the L6 sequence is HX11NFX12NSKVSWEX13Y (SEQ ID NO: 70),

the L7 sequence is RSSX14GAVTTSNYDN (SEQ ID NO: 71),

the L8 sequence is GTNKRAP (SEQ ID NO: 58), and

the L9 sequence is ALWYSNLWYV (SEQ ID NO: 59),

wherein X11is G, S, Aor T, Xi2is Gor P, Xi3is Aor Q, and X14is T or A.

3. The isolated polypeptide of claim 1 or 2, wherein the H1 sequence is GFWIKDTYIH
(SEQ ID NO: 7) or GFNIKDTYIH (SEQ ID NO: 50).

4. The isolated polypeptide of claim 1 or 2, wherein the H2 sequence is selected from the
group consisting of:

KIYPTNGYTRYADSVKG (SEQ ID NO: 8)

RIKPTNGYTRYADSVKG (SEQ ID NO: 9)

RIDPTNGYTRYADSVKG (SEQ ID NO: 10)

RIYPTAGYTRYADSVKG (SEQ ID NO: 11)

RIYPTNKYTRYADSVKG (SEQ ID NO: 12)

RIYPTNGYDRYADSVKG (SEQ ID NO: 13)

RIYPTNGYTEYADSVKG (SEQ ID NO: 14) and

RIYPTNGYTRYADSVKG (SEQ ID NO: 49).

5. The isolated polypeptide of claim 1 or 2, wherein the H3 sequence is WGGDGFYEMDY
(SEQ ID NO: 15) or WGGDGFYAMDY (SEQ ID NO: 51).

6. The isolated polypeptide of claim 1 or 2, wherein the L1 sequence is RASQDVNTDVA
(SEQ ID NO: 16) or RASQDVNTAVA (SEQ ID NO: 52).

7. The isolated polypeptide of claim 1 or 2, wherein the L3 sequence is QQDYTTPPT (SEQ
ID NO: 17), QQEYTTPPT (SEQ ID NO: 18) or QQHYTTPPT (SEQ ID NO: 53).

8. The isolated polypeptide of claim 2, wherein the the L6 sequence is any one of SEQ ID
NOs: 56 and 60-67 and the L7 sequence is SEQ ID NO: 57, 68 or 69.
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9. An isolated polypeptide that specifically binds to HER2 protein, said polypeptide
comprising a heavy chain variable region and a light chain variable region, wherein the heavy
chain variable region is one of:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVAKIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 19)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTEYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 20)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIKPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 21)

EVQLVESGGGLVQPGGSLRLSCAASGENIKDTYIHW VRQAPGKGLEWVARIDPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 22)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIYPT
AGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 23)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIYPT
NKYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 24)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYDRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 25)

EVQLVESGGGLVQPGGSLRLSCAASGFENIKDTYIHW VRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYEMDYW
GQGTLVTYVSS (SEQ ID NO: 26)

EVQLVESGGGLVQPGGSLRLSCAASGFENIKDTYIHW VRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVES (SEQ ID NO: 27), or

EVQLVESGGGLVQPGGSLRLSCAASGFWIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 28), and

the light chain variable region is one of:
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DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID NO:
29)

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID NO:
30)

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQDYTTPPTFGQGTKVEIK (SEQ ID NO:
31) or

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQEYTTPPTFGQGTKVEIK (SEQ ID NO:
32).

10. An isolated polypeptide that specifically binds to HER2 protein, said polypeptide
comprising a heavy chain variable region and a light chain variable region, wherein the heavy
chain variable region is one of:

EVQLVESGGGLVQPGGSLRLSCAASGENIKDTYIHW VRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 33)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVAKIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 19)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIYPT
NGYTEYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 20)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIKPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 21)

EVQLVESGGGLVQPGGSLRLSCAASGENIKDTYIHW VRQAPGKGLEWVARIDPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 22)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIYPT
AGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 23)
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EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NKYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 24)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYDRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 25)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYEMDYW
GQGTLVTYVSS (SEQ ID NO: 26)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVES (SEQ ID NO: 27), or

EVQLVESGGGLVQPGGSLRLSCAASGFWIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 28), and
the light chain variable region is one of:

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID NO:
30)

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQDYTTPPTFGQGTKVEIK (SEQ ID NO:
31) or

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFESGSRSGTDFTLTISSLQPEDFATYYCQQEYTTPPTFGQGTKVEIK (SEQ ID NO:
32).

11. The isolated polypeptide of claim 9, wherein the heavy chain variable region and the light
chain variable region are selected from:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVAKIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 19) and

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID NO:
29), or
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EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYTHWVRQAPGKGLEWVARIYPT
NGYTEYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 20) and

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID
NO:29).

12. The isolated polypeptide of claim 10, wherein the heavy chain variable region is:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 33), and
the light chain variable region is one of:

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID NO:
30),

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQDYTTPPTFGQGTKVEIK (SEQ ID NO:
31), or

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRESGSRSGTDFTLTISSLQPEDFATYYCQQEYTTPPTFGQGTKVEIK (SEQ ID NO:
32).

13. The isolated polypeptide of claim 9, wherein the light chain variable region is:
DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID NO:
30); and
the heavy chain variable region is one of:
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 33),
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVAKIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 19)
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EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTEYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 20)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIKPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 21)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIDPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 22)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
AGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 23)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NKYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 24)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYDRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 25)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYEMDYW
GQGTLVTVSS (SEQ ID NO: 26)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVES (SEQ ID NO: 27), or

EVQLVESGGGLVQPGGSLRLSCAASGFWIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 28).

14. An isolated polypeptide that specifically binds to HER?2 protein, said polypeptide
comprising a heavy chain variable region and a light chain variable region, wherein the heavy
chain variable region is one of:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIKPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG
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VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYQSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 35);
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NKYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYQSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFESCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 36);
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYDRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYQSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 37);
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYEMDYW
GQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYQSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 38); or
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVESASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
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NAKTKPREEQYQSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 39);
and

the light chain variable region is one of:

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWYQQKPGKAPKLLIYSASFLY
SGVPSRESGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFEI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHSNFGNSKVSWFQYWGQGTLVTVSSGGS
GGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYDNWVQQKPGQAPR
GLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTK
LTVLSR (SEQ ID NO: 41);

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRESGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHGNFGNSKVSWFQYWGQGTLVTVSSGG
SGGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYDNWVQQKPGQAP
RGLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFEGGGT
KLTVLSR (SEQ ID NO: 42);

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHGNFPNSKVSWFQYWGQGTLVTVSSGGS
GGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYDNWVQQKPGQAPR
GLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTK
LTVLSR (SEQ ID NO: 43);

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
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FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHANFGNSKVSWFAYWGQGTLVTVSSGG
SGGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYDNWVQQKPGQAP
RGLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGT
KLTVLSR (SEQ ID NO: 44);

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHGNFPNSKVSWFAYWGQGTLVTVSSGGS
GGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYDNWVQQKPGQAPR
GLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTK
LTVLSR (SEQ ID NO: 45);

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHTNFGNSKVSWFAYWGQGTLVTVSSGGS
GGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYDNWVQQKPGQAPR
GLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTK
LTVLSR (SEQ ID NO: 46);

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWYQQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHSNFGNSKVSWFAYWGQGTLVTVSSGGS
GGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSAGAVTTSNYDNWVQQKPGQAPR
GLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTK
LTVLSR (SEQ ID NO: 47); or
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DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWYQQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHTNFGNSKVSWFAYWGQGTLVTVSSGGS
GGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSAGAVTTSNYDNWVQQKPGQAPR
GLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTK
LTVLSR (SEQ ID NO: 48).

15. The isolated polypeptide of claim 14, wherein the heavy chain variable region is SEQ ID
NO: 35 and the light chain variable region is any one of SEQ ID NOs: 41-48.

16. The isolated polypeptide of claim 14, wherein the heavy chain variable region is SEQ ID
NO: 36 and the light chain variable region is any one of SEQ ID NOs: 41-48.

17. The isolated polypeptide of claim 14, wherein the heavy chain variable region is SEQ ID
NO: 37 and the light chain variable region is any one of SEQ ID NOs: 41-48.

18. The isolated polypeptide of claim 14, wherein the heavy chain variable region is SEQ ID
NO: 38 and the light chain variable region is any one of SEQ ID NOs: 41-48.

19. The isolated polypeptide of claim 14, wherein the heavy chain variable region is SEQ ID
NO: 39 and the light chain variable region is any one of SEQ ID NOs: 41-48.

20. An anti-HER2 antibody or antibody fragment comprising the isolated polypeptide of any

one of claims 1-19.
21. The antibody or antibody fragment of claim 20, wherein the antibody or antibody

fragment has a higher binding affinity to HER2 protein at a pH in a tumor microenvironment in

comparison with a different pH that occurs in a non-tumor microenvironment.
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22. The antibody or antibody fragment of claim 21, wherein the pH in the tumor
microenvironment is in a range of from 5.0 to 6.8 and the pH in the non-tumor

microenvironment is in a range of from 7.0 to 7.6.

23. An antibody or antibody fragment comprising a heavy chain variable region including
three complementarity determining regions, said regions having sequences H1, H2, and H3,
wherein:

the H1 sequence is GFXiIKDTYIH (SEQ ID NO: 1);

the H2 sequence is X2IX3PTXuX5YX6X7YADSVKG (SEQ ID NO: 2); and

the H3 sequence is WGGDGFYXsMDY (SEQ ID NO: 3);

wherein X1is Nor W, XoisRor K, Xzis YorKorD, Xsis Nor A, X518 G or K, Xs is
TorD, X7is Ror E and Xgis A or E; and
a light chain variable region including three complementarity determining regions having
sequences L1, L2, and L3, wherein:

the L1 sequence is RASQDVNTXoVA (SEQ ID NO: 4);

the L2 sequence is SASFLYS (SEQ ID NO: 5); and

the L3 sequence is QQX10YTTPPT (SEQ ID NO: 6),

wherein X9 is A or D and X0 is H, D or E;
provided that when X;-Xg are N, R, Y, N, G, T, R and A, respectively, Xo is not A and Xio is not
H.

24. A bispecific antibody or antibody fragment that specifically binds to HER2 protein and
CD3 protein, said antibody or antibody fragmenet comprising a heavy chain variable region
including three anti-HER2 complementarity determining regions, said regions having sequences
H1, H2, and H3, wherein:

the H1 sequence is GFX:IKDTYIH (SEQ ID NO: 1);

the H2 sequence is X2IX3PTXuX5YX6X7YADSVKG (SEQ ID NO: 2); and

the H3 sequence is WGGDGFYXsMDY (SEQ ID NO: 3);

wherein X;is Nor W, XsisRorK, Xsis Yor Kor D, Xsis Nor A, Xsis G or K, Xg is
TorD, X7is Ror E and Xs is A or E; and
a light chain variable region including three anti-HER2 complementarity determining regions
having sequences L1, L2, and L3 wherein:

the L1 sequence is RASQDVNTXoVA (SEQ ID NO: 4);

the L2 sequence is SASFLYS (SEQ ID NO: 5); and
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the L3 sequence is QQX10YTTPPT (SEQ ID NO: 6),
wherein Xog is A or D and X9 is H or D or E; provided that when X;-Xs are N, R, Y, N, G, T, R
and A, respectively, Xo is not A and Xio is not H; and
six anti-CD3 complementarity determining regions L4, L5, L6, L7, L8, and L9 wherein:
the L4 sequence is GFTFNTYAMN (SEQ ID NO: 54),
the L5 sequence is RIRSKYNNYATYYADSVKD (SEQ ID NO: 55),
the L6 sequence is HX11NFX12NSKVSWEX13Y (SEQ ID NO: 70),
the L7 sequence is RSSX14GAVTTSNYDN (SEQ ID NO: 71),
the L8 sequence is GTNKRAP (SEQ ID NO: 58), and
the L9 sequence is ALWYSNLWYV (SEQ ID NO: 59),
wherein X11i1s G, S, Aor T, X12is Gor P, Xi3is Aor Q, and X14is T or A.

25. The antibody or antibody fragment of claim 24, wherein the H1 sequence is

GFWIKDTYTH (SEQ ID NO: 7) or GFNIKDTYTH (SEQ ID NO: 50).

26. The antibody or antibody fragment of claim 24, wherein the H2 sequence is selected from
the group consisting of:

KIYPTNGYTRYADSVKG (SEQ ID NO: 8)

RIKPTNGYTRYADSVKG (SEQ ID NO: 9)

RIDPTNGYTRYADSVKG (SEQ ID NO: 10)

RIYPTAGYTRYADSVKG (SEQ ID NO: 11)

RIYPTNKYTRYADSVKG (SEQ ID NO: 12)

RIYPTNGYDRYADSVKG (SEQ ID NO: 13)

RIYPTNGYTEYADSVKG (SEQ ID NO: 14) and

RIYPTNGYTRYADSVKG (SEQ ID NO: 49).

27. The antibody or antibody fragment of claim 24, wherein the H3 sequence is

WGGDGFYEMDY (SEQ ID NO: 15) or WGGDGFYAMDY (SEQ ID NO: 51).

28. The antibody or antibody fragment of claim 24, wherein the L1 sequence is

RASQDVNTDVA (SEQ ID NO: 16) or RASQDVNTAVA (SEQ ID NO: 52).

29. The antibody or antibody fragment claim 24, wherein the L3 sequence is QQDYTTPPT
(SEQ ID NO: 17), QQEYTTPPT (SEQ ID NO: 18), or QQHYTTPPT (SEQ ID NO: 53).
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30. An antibody or antibody fragment comprising a heavy chain variable region and a light
chain variable region, wherein the heavy chain variable region is one of:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVAKIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 19)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTEYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 20)

EVQLVESGGGLVQPGGSLRLSCAASGFENIKDTYIHW VRQAPGKGLEWVARIKPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 21)

EVQLVESGGGLVQPGGSLRLSCAASGFENIKDTYIHW VRQAPGKGLEWVARIDPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 22)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIYPT
AGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 23)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NKYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 24)

EVQLVESGGGLVQPGGSLRLSCAASGENIKDTYIHW VRQAPGKGLEWVARIYPT
NGYDRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 25)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYEMDYW
GQGTLVTYVSS (SEQ ID NO: 26)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVES (SEQ ID NO: 27), or

EVQLVESGGGLVQPGGSLRLSCAASGFWIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 28), and

the light chain variable region is one of:
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DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID NO:
29)

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID NO:
30)

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQDYTTPPTFGQGTKVEIK (SEQ ID NO:
31) or

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQEYTTPPTFGQGTKVEIK (SEQ ID NO:
32).

31. An antibody or antibody fragment comprising a heavy chain variable region and a light
chain variable region, wherein the heavy chain variable region is one of:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 33)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVAKIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 19)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTEYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 20)

EVQLVESGGGLVQPGGSLRLSCAASGEFNIKDTYIHW VRQAPGKGLEWVARIKPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 21)

EVQLVESGGGLVQPGGSLRLSCAASGFENIKDTYIHW VRQAPGKGLEWVARIDPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 22)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIYPT
AGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 23)
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EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NKYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 24)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYDRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTYVSS (SEQ ID NO: 25)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYEMDYW
GQGTLVTYVSS (SEQ ID NO: 26)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVES (SEQ ID NO: 27), or

EVQLVESGGGLVQPGGSLRLSCAASGFWIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 28), and
the light chain variable region is one of:

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID NO:
30)

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQDYTTPPTFGQGTKVEIK (SEQ ID NO:
31) or

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFESGSRSGTDFTLTISSLQPEDFATYYCQQEYTTPPTFGQGTKVEIK (SEQ ID NO:
32).

32. The antibody or antibody fragment of claim 30, wherein the heavy chain variable region
and the light chain variable region are:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVAKIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 19) and

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID NO:
29), or
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EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYTHWVRQAPGKGLEWVARIYPT
NGYTEYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 20) and

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID
NO:29).

33. The antibody or antibody fragment of claim 31, wherein the heavy chain variable region
is:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 33), and
the light chain variable region is one of:

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWYQQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID NO:
30),

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQDYTTPPTFGQGTKVEIK (SEQ ID NO:
31), or

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQEYTTPPTFGQGTKVEIK (SEQ ID NO:
32).

34. The antibody or antibody fragment of claim 30, wherein the light chain variable region is:
DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK (SEQ ID NO:
30); and
the heavy chain variable region is one of:
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 33),
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVAKIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 19)
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EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTEYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 20)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIKPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 21)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIDPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 22)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
AGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 23)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NKYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 24)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYDRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 25)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYEMDYW
GQGTLVTVSS (SEQ ID NO: 26)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVES (SEQ ID NO: 27), or

EVQLVESGGGLVQPGGSLRLSCAASGFWIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSS (SEQ ID NO: 28).

35. An antibody or antibody fragment comprising a heavy chain variable region and a light
chain variable region, wherein the heavy chain variable region is one of:
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW VRQAPGKGLEWVARIKPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
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PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYQSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFESCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 35);
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NKYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYQSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFESCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 36);
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYDRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYQSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFEFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 37);
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYEMDYW
GQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYQSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 38); or
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYW
GQGTLVTVESASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYQSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
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REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 39);
and

the light chain variable region is one of:

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFESGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHSNFGNSKVSWFQYWGQGTLVTVSSGGS
GGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYDNWVQQKPGQAPR
GLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTK
LTVLSR (SEQ ID NO: 41);

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWYQQKPGKAPKLLIYSASFLY
SGVPSRFESGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFEI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHGNFGNSKVSWFQYWGQGTLVTVSSGG
SGGSGGSGGSGGQAVVTQEPSLTVSPGGTVTILTCRSSTGAVTTSNYDNWVQQKPGQAP
RGLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGT
KLTVLSR (SEQ ID NO: 42);

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFESGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHGNFPNSKVSWFQYWGQGTLVTVSSGGS
GGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYDNWVQQKPGQAPR
GLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTK
LTVLSR (SEQ ID NO: 43);

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
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STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLOQMNSLKTEDTAVYYCVRHANFGNSKVSWFAYWGQGTLVTVSSGG
SGGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYDNWVQQKPGQAP
RGLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGT
KLTVLSR (SEQ ID NO: 44);

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTFNTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLOQMNSLKTEDTAVYYCVRHGNFPNSKVSWFAYWGQGTLVTVSSGGS
GGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYDNWVQQKPGQAPR
GLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTK
LTVLSR (SEQ ID NO: 45);

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTFNTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLOQMNSLKTEDTAVYYCVRHTNFGNSKVSWFAYWGQGTLVTVSSGGS
GGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYDNWVQQKPGQAPR
GLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTK
LTVLSR (SEQ ID NO: 46);

DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWY QQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTFNTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHSNFGNSKVSWFAYWGQGTLVTVSSGGS
GGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSAGAVTTSNYDNWVQQKPGQAPR
GLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTK
LTVLSR (SEQ ID NO: 47); or
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DIQMTQSPSSLSASVGDRVTITCRASQDVNTDVAWYQQKPGKAPKLLIYSASFLY
SGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECSRSGGGGEVQLVESGGGLVQ
PGGSLRLSCAASGFTENTYAMNWVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRF
TISRDDSKNSLYLQMNSLKTEDTAVYYCVRHTNFGNSKVSWFAYWGQGTLVTVSSGGS
GGSGGSGGSGGQAVVTQEPSLTVSPGGTVTLTCRSSAGAVTTSNYDNWVQQKPGQAPR
GLIGGTNKRAPWTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTK
LTVLSR (SEQ ID NO: 48).

36. The antibody or antibody fragment of claim 35, wherein the heavy chain variable region
sequence is SEQ ID NO: 35 and the light chain variable region is any one of SEQ ID NOs: 41-
48.

37. The antibody or antibody fragment of claim 35, wherein the heavy chain variable region
sequence is SEQ ID NO: 36 and the light chain variable region is any one of SEQ ID NOs: 41-
48.

38. The antibody or antibody fragment of claim 35, wherein the heavy chain variable region
sequence is SEQ ID NO: 37 and the light chain variable region is any one of SEQ ID NOs: 41-
48.

39. The antibody or antibody fragment of claim 35, wherein the heavy chain variable region

is SEQ ID NO: 38 and the light chain variable region is any one of SEQ ID NOs: 41-48.

40. The antibody or antibody fragment of claim 35, wherein the heavy chain variable region
sequence is SEQ ID NO: 39 and the light chain variable region is any one of SEQ ID NOs: 41-
48.

41. The antibody or antibody fragment of any one of claims 20-40, wherein the antibody or
antibody fragment has a higher binding affinity to HER2 protein at a pH in a tumor
microenvironment in comparison with a different pH that occurs in a non-tumor

microenvironment.
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42. The antibody or antibody fragment of claim 41, wherein the pH in the tumor
microenvironment is in a range of from 5.0 to 6.8 and the pH in the non-tumor

microenvironment is in a range of from 7.0 to 7.6.

43. The antibody or antibody fragment of any one of claims 20-40, wherein the antibody or
antibody fragment has a ratio of binding affinity to the HER2 protein at a pH in a tumor
microenvironment to a binding affinity to the HER?2 protein at a different pH in a non-tumor
microenvironment of at least about 1.5:1, at least about 2:1, at least about 3:1, at least about 4:1,
at least about 5:1, at least about 6:1, at least about 7:1, at least about 8:1, at least about 9:1, at
least about 10:1, at least about 20:1, at least about 30:1, at least about 50:1, at least about 70:1, or
at least about 100:1.

44. An immunoconjugate comprising the antibody or antibody fragment of any one of claims
20-40.
45. The immunoconjugate of claim 44, wherein the immunoconjugate comprises at least one

agent selected from a chemotherapeutic agent, a radioactive atom, a cytostatic agent and a

cytotoxic agent.

46. The immunoconjugate of claim 45, comprising at least two said agents.

47. The immunoconjugate of any one of claims 45-46, wherein the at least one agent is a

radioactive agent.

48. The immunoconjugate of claim 47, wherein the radioactive agent is selected from an

alpha emitter, a beta emitter and a gamma emitter.

49. The immunoconjugate of any one of claims 45-48, wherein the antibody or antibody

fragment and the at least one agent are covalently bonded to a linker molecule.
50. The immunoconjugate of any one of claims 45-49, wherein one said at least one agent is

selected from maytansinoids, auristatins, dolastatins, calicheamicin, pyrrolobenzodiazepines, and

anthracyclines.
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51. A pharmaceutical composition comprising:
the polypeptide of any one of claims 1-19, the antibody or antibody fragment of any one
of claims 20-43, or the immunoconjugate of any one of claims 44-50; and

a pharmaceutically acceptable carrier.

52. The pharmaceutical composition of claim 51, further comprising a tonicity agent.

53. The pharmaceutical composition of any one of claims 51-52, further comprising an

immune checkpoint inhibitor molecule.

54. The pharmaceutical composition of claim 53, wherein the immune checkpoint inhibitor

molecule is an antibody or antibody fragment against an immune checkpoint.

55. The pharmaceutical composition of any one of claims 53-54, wherein the immune
checkpoint is selected from CTLA4, LAG3, TIM3, TIGIT, VISTA, BTLA, 0X40, CD40, 4-
1BB, PD-1, PD-L1, GITR, B7-H3, B7-H4, KIR, A2aR, CD27, CD70, DR3, and ICOS.

56. The pharmaceutical composition of any one of claims 53-55, wherein the immune

checkpoint is CTLA4, PD-1 or PD-L1.

57. The pharmaceutical composition of any one of claims 51-56, further comprising an
antibody or antibody fragment against an antigen selected from CTLA4, PD1, PD-L1, AXL,
ROR2, CD3, EpCAM, B7-H3, ROR1, SFRP4 and a WNT protein.

58. A method of treating cancer comprising a step of administering the polypeptide of any
one of claims 1-19, the antibody or antibody fragment of any one of claims 20-43, the
immunoconjugate of any one of claims 44-50 or the pharmaceutical composition of any one of

claims 51-56 to a patient with cancer.

59. A kit for diagnosis or treatment, said kit comprising the polypeptide of any one of claims
1-19, the antibody or antibody fragment of any one of claims 20-43, or the immunoconjugate of
any one of claims 44-50 or the pharmaceutical composition of any one of claims 51-56 and
instructions for using the antibody or antibody fragment, the immunoconjugate and/or the

pharmaceutical composition for diagnosis or treatment.
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