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WHAT IS CLAIMED IS: 

 

1. A PD1-4-1BBL fusion protein comprising a PD1 amino acid sequence and a 4-

1BBL amino acid sequence, wherein  

(a) said PD1 amino acid sequence comprises a functional fragment of an extracellular 

domain of PD1 capable binding PDL1, wherein said functional fragment does not comprise amino 

acid segments P1  L5 and F146  V150 corresponding to SEQ ID NO: 2 and any amino acid 

residue thereof, and is 127  140 amino acids in length having at least 95 % identity to an amino 

acid sequence selected from the group consisting of SEQ ID NO: 18-21, 85, 89, 93 and 115 ; and  

(b) wherein said 4-1BBL amino acid sequence comprises a functional fragment of an 

extracellular domain of 4-1BBL capable binding 4-1BB, wherein said functional fragment does 

not comprise an amino acid segment A1  V6 corresponding to SEQ ID NO: 3 and any amino acid 

residue thereof, and is 185 - 199 amino acids in length having at least 95 % identity to an amino 

acid sequence selected form the group consisting of SEQ ID NOs: 22-25, is 182 amino acids in 

length having at least 95 % identity to SEQ ID NO: 125 and does not comprise an amino acid 

segment A1-E23 corresponding to SEQ ID NO: 3 or is 184 amino acids in length having at least 

95 % identity to SEQ ID NO: 123;  

and wherein said fusion protein is capable of at least one of:  

 (i) binding PDL1 and 4-1BB; 

(ii) activating said 4-1BB signaling pathway in a cell expressing said 4-1BB; and/or

 (iii) co-stimulating immune cells expressing said 4-1BB.  

 

 2. The PD1-4-1BBL fusion protein of claim 1, wherein said PD1 amino acid sequence 

comprises or consists of said SEQ ID NO: 18, 19, 20, 21, 85, 89, 93 or 115. 

 

  3. The PD1-4-1BBL fusion of claim 1, wherein said PD1 amino acid sequence 

comprises a C to S amino acid modification in a position corresponding to amino acid 73 of SEQ 

ID NO: 2. 

 

4. The PD1-4-1BBL fusion of any one of claims 1 and 3, wherein said PD1 amino 

acid sequence comprises or consists of SEQ ID NO: 75, 83, 87, 91 or 95.  
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5. The PD1-4-1BBL fusion protein of any one of claims 1-4, wherein said 4-1BBL 

amino acid sequence comprises or consists of said SEQ ID NO: 22, 23, 24 or 25.  

 

6. The PD1-4-1BBL fusion protein of any one of claims 1-4, wherein said 4-1BBL 

amino acid sequence comprises or consists of said SEQ ID NO: 123 or 125. 

 

7. The PD1-4-1BBL fusion protein of claim 1, wherein:  

(i) said PD1 amino acid sequence is as set forth in SEQ ID NO: 75, 83, 87, 91 or 93 

and said 4-1BBL amino acid sequence is as set forth in SEQ ID NO: 22;  

(ii) said PD1 amino acid sequence is as set forth in SEQ ID NO: 115 and said 4-1BBL 

amino acid sequence is as set forth in SEQ ID NO: 123 or 125. 

 

8. The PD1-4-1BBL fusion protein of claim 1, wherein said PD1-4-1BBL fusion 

protein amino acid sequence comprises an amino acid sequence having at least 95 % identity to an 

amino acid sequence selected from the group consisting of SEQ ID NO: 97, 101, 103, 105, 113, 

133 and 135. 

 

9. The PD1-4-1BBL fusion protein of claim 1, wherein said PD1-4-1BBL fusion 

protein amino acid sequence consists of an amino acid sequence selected from the group consisting 

of SEQ ID NO: 97, 101, 103, 105, 113, 133 and 135.  

 

 10. A polynucleotide encoding the PD1-4-1BBL fusion protein or the isolated 

polypeptide of any one of claims 1-9. 

 

 11. A host cell comprising the PD1-4-1BBL fusion protein or the polypeptide of any 

one of claims 1-9 or the polynucleotide of claim 10. 

 

 12. A method of producing a PD1-4-1BBL fusion protein or a polypeptide, the method 

comprising expressing in a host cell the polynucleotide of claim 10.  

 

 13. Use of the PD1-4-1BBL fusion protein or the isolated polypeptide of any one of 

claims 1-9, the polynucleotide of claim 10 or the host cell of claim 11, in the manufacture of a 

medicament for treating cancer. 
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14.  A method of activating immune cells, the method comprising in-vitro activating 

immune cells in the presence of the PD1-4-1BBL fusion protein or the isolated polypeptide of any 

one of claims 1-9, the polynucleotide of claim 10 or the host cell of claim 11.  

 


