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WHAT ISCLAIMED IS:

1. An antibody or antigen-binding fragment therdwdt binds to 4-1BB (TNF Receptor
Superfamily Member 9) comprising:

a heavy chain variable region (VH) comprising cosnpéntarity determining
regions (CDRs) 1, 2, and 3, wherein the VH CDRIliaegomprises an amino acid
sequence that is at least 80% identical to a sslé¢H CDR1 amino acid sequence, the
VH CDR2 region comprises an amino acid sequenceishat least 80% identical to a
selected VH CDR2 amino acid sequence, and the VIRE&gion comprises an amino
acid sequence that is at least 80% identical ®lected VH CDR3 amino acid sequence;
and

a light chain variable region (VL) comprising CDRs2, and 3, wherein the VL
CDR1 region comprises an amino acid sequence thait least 80% identical to a
selected VL CDR1 amino acid sequence, the VL CD&fon comprises an amino acid
sequence that is at least 80% identical to a sgle¢t. CDR2 amino acid sequence, and
the VL CDR3 region comprises an amino acid sequémates at least 80% identical to a
selected VL CDR3 amino acid sequence,

wherein the selected VH CDRs 1, 2, and 3 amino segliences and the selected
VL CDRs, 1, 2, and 3 amino acid sequences are bt dollowing:

(1) the selected VH CDRs 1, 2, 3 amino acid segeeme set forth in SEQ ID
NOs: 1, 2, 3, respectively, and the selected VL €2R2, 3 amino acid sequences are set
forth in SEQ ID NOs: 4, 5, 6, respectively;

(2) the selected VH CDRs 1, 2, 3 amino acid seeemce set forth in SEQ ID
NOs: 7, 8, 9, respectively, and the selected VL €2R2, 3 amino acid sequences are set
forth in SEQ ID NOs: 10, 11, 12, respectively;

(3) the selected VH CDRs 1, 2, 3 amino acid seeeme set forth in SEQ ID
NOs: 13, 14, 15, respectively, and the selectedCRs 1, 2, 3 amino acid sequences are
set forth in SEQ ID NOs: 16, 17, 18, respectively;

(4) the selected VH CDRs 1, 2, 3 amino acid segeeme set forth in SEQ ID
NOs: 19, 20, 21, respectively, and the selectedCIRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 22, 23, 24, respetyiv
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(5) the selected VH CDRs 1, 2, 3 amino acid seeemce set forth in SEQ ID
NOs: 25, 26, 27, respectively, and the selectedCIRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 28, 29, 30, respetyiv

(6) the selected VH CDRs 1, 2, 3 amino acid seqeeme set forth in SEQ ID
NOs: 31, 32, 33, respectively, and the selectedCIRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 34, 35, 36, respetyiv

(7) the selected VH CDRs 1, 2, 3 amino acid segeeme set forth in SEQ ID
NOs: 37, 38, 39, respectively, and the selectedCIRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 40, 41, 42, respetyiv

(8) the selected VH CDRs 1, 2, 3 amino acid seeemce set forth in SEQ ID
NOs: 43, 44, 45, respectively, and the selectedCIRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 46, 47, 48, respetyiv

(9) the selected VH CDRs 1, 2, 3 amino acid seeemce set forth in SEQ ID
NOs: 49, 50, 51, respectively, and the selectedCIRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 52, 53, 54, respetyiv

(10) the selected VH CDRs 1, 2, 3 amino acid secgeare set forth in SEQ ID
NOs: 55, 56, 57, respectively, and the selectedCIRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 58, 59, 60, respetyiv

(11) the selected VH CDRs 1, 2, 3 amino acid secgeare set forth in SEQ 1D
NOs: 61, 62, 63, respectively, and the selectedC¥IRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 64, 65, 66, respetyiv

(12) the selected VH CDRs 1, 2, 3 amino acid secggare set forth in SEQ ID
NOs: 67, 68, 69, respectively, and the selectedC¥IRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 70, 71, 72, respetyiv

(13) the selected VH CDRs 1, 2, 3 amino acid secggare set forth in SEQ ID
NOs: 73, 74, 75, respectively, and the selectedCIRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 76, 77, 78, respetyiv

(14) the selected VH CDRs 1, 2, 3 amino acid secgeare set forth in SEQ ID
NOs: 79, 80, 81, respectively, and the selectedCIRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 82, 83, 84, respetyiv
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(15) the selected VH CDRs 1, 2, 3 amino acid secggare set forth in SEQ ID
NOs: 85, 86, 87, respectively, and the selectedCIRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 88, 89, 90, respetyiv

(16) the selected VH CDRs 1, 2, 3 amino acid secgeare set forth in SEQ ID
NOs: 91, 92, 93, respectively, and the selectedCIRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 94, 95, 96, respetyiv

(17) the selected VH CDRs 1, 2, 3 amino acid secgeare set forth in SEQ ID
NOs: 97, 98, 99, respectively, and the selectedC¥IRs 1, 2, 3 amino acid sequences
are set forth in SEQ ID NOs: 100, 101, 102, respely;

(18) the selected VH CDRs 1, 2, 3 amino acid secggare set forth in SEQ ID
NOs: 103, 104, 105, respectively, and the selededCDRs 1, 2, 3 amino acid
sequences are set forth in SEQ ID NOs: 106, 109, respectively.

2. The antibody or antigen-binding fragment themaiotlaim 1, characterized by one or
more of the following:

(1) the VH comprises CDRs 1, 2, 3 with the aminiml ®@@quences set forth in SEQ
ID NOs: 1, 2, and 3 respectively, and the VL cormgsiCDRs 1, 2, 3 with the amino acid
sequences set forth in SEQ ID NOs: 4, 5, and pecsely;

(2) the VH comprises CDRs 1, 2, 3 with the aminiml ®@@quences set forth in SEQ
ID NOs: 7, 8, and 9, respectively, and the VL coisgs CDRs 1, 2, 3 with the amino acid
sequences set forth in SEQ ID NOs: 10, 11, andekpectively;

(3) the VH comprises CDRs 1, 2, 3 with the aminial ®@equences set forth in SEQ
ID NOs: 13, 14, and 15, respectively, and the Vimpases CDRs 1, 2, 3 with the amino
acid sequences set forth in SEQ ID NOs: 16, 17 1&)despectively;

(4) the antibody or antigen-binding fragment spealfy binds to human 4-1BB;

(5) the antibody or antigen-binding fragment iswalanized antibody or antigen-
binding fragment thereof; and

(6) the antibody or antigen-binding fragment isiagke-chain variable fragment
(scFv);

(7) the antibody is a IgG1 antibody; or

(8) the antibody is a human IgG1 antibody.
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3. An antibody or antigen-binding fragment theréait binds to 4-1BB comprising
a heavy chain variable region (VH) comprising anremacid sequence that is at least

90% identical to a selected VH sequence, and & lajfain variable region (VL)

comprising an amino acid sequence that is at 18@%b identical to a selected VL

sequence, wherein the selected VH sequence arsgleted VL sequence are one of the

following:

(1) the selected VH sequence is SEQ ID NOs: 222, 223, 224, or 243, and the
selected VL sequence is SEQ ID NOs: 225, 226, 228, or 244;

(2) the selected VH sequence is SEQ ID NOs: 229, 231, or 245, and the selected VL
sequence is SEQ ID NOs: 232, 233, 234, 235, or 246;

(3) the selected VH sequence is SEQ ID NO: 236, 238, or 247, and the selected VL
sequence is SEQ ID NO: 239, 240, 241, 242, or 248;

(4) the selected VH sequence is SEQ ID NO: 248,tha selected VL sequence is SEQ
ID NO: 250;

(5) the selected VH sequence is SEQ ID NO: 25d,tha selected VL sequence is SEQ
ID NO: 252;

(6) the selected VH sequence is SEQ ID NO: 258,tha selected VL sequence is SEQ
ID NO: 254,

(7) the selected VH sequence is SEQ ID NO: 258,tha selected VL sequence is SEQ
ID NO: 256;

(8) the selected VH sequence is SEQ ID NO: 25d,the selected VL sequence is SEQ
ID NO: 258;

(9) the selected VH sequence is SEQ ID NO: 258,tha selected VL sequence is SEQ
ID NO: 260;

(10) the selected VH sequence is SEQ ID NO: 26d,the selected VL sequence is
SEQ ID NO: 262;

(11) the selected VH sequence is SEQ ID NO: 264d,the selected VL sequence is
SEQ ID NO: 264;

(12) the selected VH sequence is SEQ ID NO: 268,the selected VL sequence is
SEQ ID NO: 266;
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(13) the selected VH sequence is SEQ ID NO:

SEQ ID NO: 268;

(14) the selected VH sequence is SEQ ID NO:

SEQ ID NO: 270;

(15) the selected VH sequence is SEQ ID NO:

SEQ ID NO: 272;

(16) the selected VH sequence is SEQ ID NO:

SEQ ID NO: 274;

(17) the selected VH sequence is SEQ ID NO:

SEQ ID NO: 276; or

(18) the selected VH sequence is SEQ ID NO:

SEQ ID NO: 278.

26d,the selected VL sequence is

266,the selected VL sequence is

2id, the selected VL sequence is

2id,the selected VL sequence is

28, the selected VL sequence is

2id, the selected VL sequence is

4. The antibody or antigen-binding fragment themfoclaim 3, characterized by one or

more of the following:

(1) wherein the VH comprises the sequence of SEQNID 236 and the VL

comprises the sequence of SEQ ID NO: 240; or, vihéhe VH comprises the sequence
of SEQ ID NO: 221 and the VL comprises the sequef@EQ ID NO: 225;
(2) the antibody or antigen-binding fragment spealfy binds to human 4-1BB,;

(3) the antibody or antigen-binding fragment iswamlanized antibody or antigen-

binding fragment thereof;

(4) the antibody or antigen-binding fragment isimgke-chain variable fragment

(scFv);
(5) the antibody is a IgG1 antibody; or
(6) the antibody is a human IgG1 antibody.

5. An antibody-drug conjugate comprising the ardip@r antigen-binding fragment

thereof of any one of claims 1-4 covalently boum@ therapeutic agent.

6. The antibody drug conjugate of claim 5, whetim therapeutic agent is a cytotoxic

or cytostatic agent.
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7. Anucleic acid comprising a polynucleotide enngd polypeptide comprising:

(1)

(@)

3)

(4)

(5)

(6)

an immunoglobulin heavy chain or a fragmentébé comprising a heavy chain
variable region (VH) comprising complementarityetetining regions (CDRS) 1,
2, and 3 comprising the amino acid sequences gétifoSEQ ID NOs: 1, 2, and
3, respectively, and wherein the VH, when pairethvé light chain variable

region (VL) comprising the amino acid sequencefegh in SEQ ID NO: 225,

226, 227, 228, or 244 binds to 4-1BB,;

an immunoglobulin light chain or a fragmentrdef comprising a VL comprising
CDRs 1, 2, and 3 comprising the amino acid sequeseeforth in SEQ ID NOs:
4, 5, and 6, respectively, and wherein the VL, whpamed with a VH comprising

the amino acid sequence set forth in SEQ ID NO:, 22P, 223, 224, or 243
binds to 4-1BB;

an immunoglobulin heavy chain or a fragmentdbé comprising a heavy chain
variable region (VH) comprising CDRs 1, 2, and 3npoising the amino acid
sequences set forth in SEQ ID NOs: 7, 8, and geatsely, and wherein the VH,
when paired with a light chain variable region (Migmprising the amino acid
sequence set forth in SEQ ID NO: 232, 233, 234, 288246 binds to 4-1BB;

an immunoglobulin light chain or a fragmentrded comprising a VL comprising
CDRs 1, 2, and 3 comprising the amino acid sequeseeforth in SEQ ID NOs:
10, 11, and 12, respectively, and wherein the Vlhemv paired with a VH

comprising the amino acid sequence set forth in SEQIO: 229, 230, 231, or
245 binds to 4-1BB;

an immunoglobulin heavy chain or a fragmentébé comprising a heavy chain
variable region (VH) comprising CDRs 1, 2, and 3npoising the amino acid
sequences set forth in SEQ ID NOs: 13, 14, andekpectively, and wherein the
VH, when paired with a light chain variable regi@rL) comprising the amino

acid sequence set forth in SEQ ID NO: 239, 240, 242, or 248 binds to 4-
1BB;

an immunoglobulin light chain or a fragmentrdef comprising a VL comprising
CDRs 1, 2, and 3 comprising the amino acid sequeseeforth in SEQ ID NOs:

121



10

15

20

25

30

16, 17, and 18, respectively, and wherein the Vihemv paired with a VH
comprising the amino acid sequence set forth in SEQIO: 236, 237, 238, or
247 binds to 4-1BB;

(7) an immunoglobulin heavy chain or a fragmentrebé comprising a VH
comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 19, 20, 21, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 250 binds to 4-
1BB;

(8) an immunoglobulin light chain or a fragmentrdef comprising a VL comprising
CDRs 1, 2, and 3 comprising the amino acid sequeseeforth in SEQ ID NOs:
22, 23, 24, respectively, and wherein the VL, wpaired with a VH comprising
the amino acid sequence set forth in SEQ ID NO:#46s to 4-1BB;

(9) an immunoglobulin heavy chain or a fragmentreébé comprising a VH
comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 25, 26, 27, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 252 binds to 4-
1BB;

(20) an immunoglobulin light chain or a fragmenergof comprising a VL
comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 28, 29, 30, respectively, and wherba YL, when paired with a
VH comprising the amino acid sequence set fortS8&@ 1D NO: 251 binds to 4-
1BB;

(11) an immunoglobulin heavy chain or a fragmemrelof comprising a VH
comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 31, 32, 33, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 254 binds to 4-
1BB;

(12) an immunoglobulin light chain or a fragmenergof comprising a VL
comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 34, 35, 36, respectively, and wherba YL, when paired with a
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VH comprising the amino acid sequence set fortS8Eg 1D NO: 253 binds to 4-
1BB;

(13) an immunoglobulin heavy chain or a fragmemrelof comprising a VH

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 37, 38, 39, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 256 binds to 4-
1BB;

(14) an immunoglobulin light chain or a fragmenergof comprising a VL

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 40, 41, 42, respectively, and wherba YL, when paired with a
VH comprising the amino acid sequence set fortS8&#® ID NO: 255 binds to 4-
1BB;

(15) an immunoglobulin heavy chain or a fragmemrelof comprising a VH

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 43, 44, 45, respectively, and whetkeenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 258 binds to 4-
1BB;

(16) an immunoglobulin light chain or a fragmenergof comprising a VL

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 46, 47, 48, respectively, and wherba YL, when paired with a
VH comprising the amino acid sequence set fortS8&® 1D NO: 257 binds to 4-
1BB;

a7) an immunoglobulin heavy chain or a fragmemrelof comprising a VH

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 49, 50, 51, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 260 binds to 4-
1BB;

(18) an immunoglobulin light chain or a fragmenergof comprising a VL

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 52, 53, 54, respectively, and wherba YL, when paired with a
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VH comprising the amino acid sequence set fortS8EE 1D NO: 259 binds to 4-
1BB;

(29) an immunoglobulin heavy chain or a fragmemrelof comprising a VH

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 55, 56, 57, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 262 binds to 4-
1BB;

(20) an immunoglobulin light chain or a fragmenergof comprising a VL

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 58, 59, 60, respectively, and wherba YL, when paired with a
VH comprising the amino acid sequence set fortS8&#® ID NO: 261 binds to 4-
1BB;

(21) an immunoglobulin heavy chain or a fragmemrelof comprising a VH

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 61, 62, 63, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 264 binds to 4-
1BB;

(22) an immunoglobulin light chain or a fragmenergof comprising a VL

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 64, 65, 66, respectively, and wherba YL, when paired with a
VH comprising the amino acid sequence set fortS8EE 1D NO: 263 binds to 4-
1BB;

(23) an immunoglobulin heavy chain or a fragmemrelof comprising a VH

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 67, 68, 69, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 266 binds to 4-
1BB;

(24) an immunoglobulin light chain or a fragmenergof comprising a VL

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 70, 71, 72, respectively, and wherba YL, when paired with a
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VH comprising the amino acid sequence set fortS8EE 1D NO: 265 binds to 4-
1BB;

(25) an immunoglobulin heavy chain or a fragmemrelof comprising a VH

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 73, 74, 75, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 268 binds to 4-
1BB;

(26) an immunoglobulin light chain or a fragmenergof comprising a VL

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 76, 77, 78, respectively, and wherba YL, when paired with a
VH comprising the amino acid sequence set fortS8&#® ID NO: 267 binds to 4-
1BB;

(27) an immunoglobulin heavy chain or a fragmemrelof comprising a VH

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 79, 80, 81, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 270 binds to 4-
1BB;

(28) an immunoglobulin light chain or a fragmenergof comprising a VL

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 82, 83, 84, respectively, and wherba YL, when paired with a
VH comprising the amino acid sequence set fortS8EE 1D NO: 269 binds to 4-
1BB;

(29) an immunoglobulin heavy chain or a fragmemrelof comprising a VH

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 85, 86, 87, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 272 binds to 4-
1BB;

(30) an immunoglobulin light chain or a fragmenergof comprising a VL

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 88, 89, 90, respectively, and wherba YL, when paired with a
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VH comprising the amino acid sequence set fortS8&g 1D NO: 271 binds to 4-
1BB;

(31) an immunoglobulin heavy chain or a fragmemrelof comprising a VH

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 91, 92, 93, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 274 binds to 4-
1BB;

(32) an immunoglobulin light chain or a fragmenergof comprising a VL

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 94, 95, 96, respectively, and wherba YL, when paired with a
VH comprising the amino acid sequence set fortS8&#® ID NO: 273 binds to 4-
1BB;

(33) an immunoglobulin heavy chain or a fragmemrelof comprising a VH

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 97, 98, 99, respectively, and whetkenVH, when paired with a
VL comprising the amino acid sequence set fortBHQ ID NO: 276 binds to 4-
1BB;

(34) an immunoglobulin light chain or a fragmenergof comprising a VL

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 100, 101, 102, respectively, and wimetiee¢ VL, when paired with
a VH comprising the amino acid sequence set fortS8EQ ID NO: 275 binds to
4-1BB;

(35) an immunoglobulin heavy chain or a fragmemréof comprising a VH

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 103, 104, 105, respectively, and wihettee VH, when paired with
a VL comprising the amino acid sequence set fortBEQ ID NO: 278 binds to
4-1BB; or

(36) an immunoglobulin light chain or a fragmenergof comprising a VL

comprising CDRs 1, 2, and 3 comprising the amind aequences set forth in
SEQ ID NOs: 106, 107, 108, respectively, and wimetie¢ VL, when paired with
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a VH comprising the amino acid sequence set fortS8EQ ID NO: 277 binds to
4-1BB.

8. The nucleic acid of claim 7, characterized bg ohthe following:

(1) the nucleic acid comprises a polynucleotideoéimey a polypeptide comprising
an immunoglobulin heavy chain or a fragment theremhprising a VH comprising
CDRs 1, 2, and 3 comprising the amino acid sequeseeforth in SEQ ID NOs: 1, 2,
and 3, respectively;

(2) the nucleic acid comprises a polynucleotideoéimey a polypeptide comprising
an immunoglobulin light chain or a fragment thereomprising a VL comprising CDRs
1, 2, and 3 comprising the amino acid sequencefogbtin SEQ ID NOs: 4, 5, and 6,
respectively;

(3) the nucleic acid comprises a polynucleotideoéimey a polypeptide comprising
an immunoglobulin heavy chain or a fragment theremprising a VH comprising
CDRs 1, 2, and 3 comprising the amino acid sequeseeforth in SEQ ID NOs: 7, 8,
and 9, respectively;

(4) the nucleic acid comprises a polynucleotideoéimey a polypeptide comprising
an immunoglobulin light chain or a fragment thereomprising a VL comprising CDRs
1, 2, and 3 comprising the amino acid sequencdeidbktin SEQ ID NOs: 10, 11, and 12,
respectively;

(5) the nucleic acid comprises a polynucleotideoéimey a polypeptide comprising
an immunoglobulin heavy chain or a fragment theremhprising a VH comprising
CDRs 1, 2, and 3 comprising the amino acid sequseseeforth in SEQ ID NOs: 13, 14,
and 15, respectively; or

(6) the nucleic acid comprises a polynucleotideoéimey a polypeptide comprising
an immunoglobulin light chain or a fragment thereomprising a VL comprising CDRs
1, 2, and 3 comprising the amino acid sequencdeidbtin SEQ ID NOs: 16, 17, and 18,
respectively.

9. The nucleic acid of claim 7, characterized bg onmore of the following:
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(1) the VH when paired with a VL specifically bints human 4-1BB, or the VL
when paired with a VH specifically binds to humaaBB;

(2) the immunoglobulin heavy chain or the fragmém¢reof is a humanized
immunoglobulin heavy chain or a fragment thereaf] he immunoglobulin light chain
or the fragment thereof is a humanized immunogiloldight chain or a fragment thereof;

(3) the nucleic acid encodes a single-chain vagifiligment (scFv); or

(4) the nucleic acid is cDNA.

10. A vector comprising,

(1) one or more of the nucleic acids of claim 7; or

(2) two of the nucleic acids of claim 7, whereire thector encodes the VL region
and the VH region that together bind to 4-1BB.

11. A pair of vectors, wherein each vector comgrigee of the nucleic acids of claim 7,
wherein together the pair of vectors encodes ther&tiion and the VH region that
together bind to 4-1BB.

12. A cell comprising,
(1) one or two or more of the nucleic acids of argof claims 7-9; or
(2) the vector of claim 10, or

(3) the pair of vectors of claim 11.

13. The cell of claim 12, characterized by oneathtof the following:
(1) the cell is a CHO cell; or
(2) the cell comprises two of the nucleic acids,erein the two nucleic acids
together encode the VL region and the VH region tingether bind to 4-1BB.

14. A method of producing an antibody or an antigemling fragment thereof, the
method comprising
(a) culturing the cell of claim 12 under conditiosisfficient for the cell to produce

the antibody or the antigen-binding fragment; and
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(b) collecting the antibody or the antigen-bindiregment produced by the cell.

15. Use of the antibody or antigen-binding fragmi&etreof of any one of claims 1-4 or
the antibody-drug conjugate of claim 5 or 6 in thanufacture a medicament, wherein
the medicament is used for:

(1) treating a subject having a cancer,

(2) decreasing the rate of tumor growth in a subjeoeed thereof; or

(3) killing a tumor cell in a subject in need thefre

16. Use of claim 15, characterized by one or mbtbefollowing:

(1) the subject has a solid tumor;

(2) the cancer is breast cancer, oropharyngeal ecaravarian cancer, B cell
lymphoma, or Non-Hodgkin's lymphoma; or

(3) the cancer is non-small cell lung cancer (NSEL@elanoma, B-cell non-

Hodgkin lymphoma, colorectal cancer, or multipleaioyna.

17. A pharmaceutical composition comprising thekexaly or antigen-binding fragment
thereof of any one of claims 1-4 or the antibodyegdconjugate of claim 5 or 6, and a

pharmaceutically acceptable carrier.

18. An IgG1l antibody or antigen-binding fragmenertof that binds to 4-1BB
comprising:
a heavy chain variable region (VH) comprising coenpéntarity determining regions
(CDRs) 1, 2, and 3, wherein the VH CDR1 region coggs an amino acid sequence
that is at least 80% identical to a selected VH QR#ino acid sequence, the VH
CDR2 region comprises an amino acid sequence shat ieast 80% identical to a
selected VH CDR2 amino acid sequence, and the VHREBegion comprises an
amino acid sequence that is at least 80% iderntcalselected VH CDR3 amino acid
sequence; and
a light chain variable region (VL) comprising CDRs 2, and 3, wherein the VL
CDR1 region comprises an amino acid sequence shat ieast 80% identical to a
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selected VL CDR1 amino acid sequence, the VL CD&flon comprises an amino
acid sequence that is at least 80% identical telaceed VL CDR2 amino acid
sequence, and the VL CDR3 region comprises an aagitbsequence that is at least
80% identical to a selected VL CDR3 amino acid sege,

wherein the selected VH CDRs 1, 2, and 3 amino setgpiences and the selected VL
CDRs, 1, 2, and 3 amino acid sequences are selieotacdne of the antibodies as set
forth in Table 3.

19. Use of an anti-4-1BB IgG1 antibody or antigeémding fragment thereof with an
anti-PD-1 antibody or antigen-binding fragment #wdror an anti-CTLA4 antibody or
antigen-binding fragment thereof in the manufaceurmedicament for treating a subject

having a cancer.

20. Use of claim 19, characterized by one of thiefong:

(1) the anti-PD-1 antibody is an anti-PD-1 1gG4ilaodly;

(2) the anti-PD-1 antibody is pembrolizumab;

(3) the anti-CTLA4 antibody is an anti-CTLA IgG1ltdoody or an anti-CTLA 1gG2
antibody; or

(4) the anti-CTLA4 antibody is ipilimumab or trermelmab.
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