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WHAT IS CLAIMED IS: 

1. An expression vector comprising: 

(a) a first nucleotide sequence encoding a first suppressor tRNA that comprises an 

anticodon that hybridizes to a TGA premature stop codon, and is capable of being 

aminoacylated with a first amino acid; 

(b) a second nucleotide sequence encoding a second suppressor tRNA that comprises an 

anticodon that hybridizes to a TAG premature stop codon, and is capable of being 

aminoacylated with a second amino acid; and 

(c) a third nucleotide sequence encoding a third suppressor tRNA that comprises an 

anticodon that hybridizes to a TAA premature stop codon, and is capable of being 

aminoacylated with a third amino acid.  

2.  The expression vector of claim 1, wherein the expression vector comprises in a 5’ to 3’ 

orientation, the third nucleotide sequence, the first nucleotide sequence, and the second 

nucleotide sequence. 

3. The expression vector of claim 1 or 2, wherein: 

  (a) the first amino acid: 

    (i) is selected from arginine, tryptophan, cysteine, serine, glycine, and leucine; and/or 

    (ii) is arginine; 

  (b) the second amino acid: 

    (i) is selected from glutamine, glutamic acid, tyrosine, tryptophan, lysine, serine, and 

leucine; and/or 

    (ii) is glutamine;  

  (c) the third amino acid: 

    (i) is selected from glutamine, glutamic acid, tyrosine, lysine, serine, and leucine; 

and/or 

    (ii) is glutamine; 

 (d) the second and third amino acid are the same; and/or 
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(e) the first amino acid is arginine, the second amino acid is glutamine, and the third amino 

acid is glutamine. 

4. The expression vector of any one of claims 1-3, wherein: 

  (a) the first, second, and/or third suppressor tRNA comprises a nucleotide sequence set 

forth in TABLE 2 or TABLE 3; 

  (b) the first amino acid is arginine and the first suppressor tRNA comprises a nucleotide 

sequence selected from any one of SEQ ID NOs: 18, 22, 6, 8, 9, 35, 17, 21, 20, 16, 19, 7, 

11, 1, 2, 387, and 388; 

  (c) the second amino acid is glutamine and the second suppressor tRNA comprises a 

nucleotide sequence selected from any one of SEQ ID NOs: 181, 178, 187, 180, 179, 186, 

and 182; 

  (d) the third amino acid is glutamine and the third suppressor tRNA comprises a nucleotide 

sequence selected from any one of SEQ ID NOs: 451, 457, 447, 39, 36, 45, 38, 37, 44, and 

40.  

5. An expression vector comprising: 

(a) a first nucleotide sequence encoding a first suppressor tRNA that comprises an 

anticodon that hybridizes to a TGA premature stop codon, and is capable of being 

aminoacylated with arginine; 

(b) a second nucleotide sequence encoding a second suppressor tRNA that comprises an 

anticodon that hybridizes to a TAG premature stop codon, and is capable of being 

aminoacylated with a glutamine; and 

(c) a third nucleotide sequence encoding a third suppressor tRNA that comprises an 

anticodon that hybridizes to a TAA premature stop codon, and is capable of being 

aminoacylated with glutamine, 

wherein the expression vector comprises in a 5’ to 3’ orientation, the third nucleotide 

sequence, the first nucleotide sequence, and the second nucleotide sequence. 

6. The expression vector of claim 5, wherein: 

  (a) the first suppressor tRNA comprises a nucleotide sequence selected from any one of 
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SEQ ID NOs: 18, 22, 6, 8, 9, 35, 17, 21, 20, 16, 19, 7, 11, 1, 2, 387, and 388;  

  (b) the second suppressor tRNA comprises a nucleotide sequence selected from any one of 

SEQ ID NOs: 181, 178, 187, 180, 179, 186, and 182; and/or 

  (c) third suppressor tRNA comprises a nucleotide sequence selected from any one of SEQ 

ID NOs: 451, 457, 447, 39, 36, 45, 38, 37, 44, and 40. 

7. The expression vector of any one of claims 1-6, wherein the expression vector comprises 1, 

2, 3, 4, or more than 4 copy numbers of the nucleotide sequence encoding the first, second, 

and/or third suppressor tRNA. 

8. The expression vector of any one of claims 1-7, wherein: 

  (a) the expression vector further comprises a nucleotide sequence set forth in TABLE 4; 

  (b) the expression vector comprises a nucleotide sequence selected from any one of SEQ ID 

NOs: 869-888; 

  (c) the first nucleotide sequence, the second nucleotide sequence, and the third nucleotide 

sequence are each operably linked to a nucleotide sequence set forth in TABLE 4; and/or 

  (d) the first nucleotide sequence, the second nucleotide sequence, and the third nucleotide 

sequence are each operably linked to a nucleotide sequence selected from any one of SEQ 

ID NOs: 869-888. 

9. The expression vector of any one of claims 1-8, wherein the expression vector is a viral 

vector, optionally wherein the viral vector is a DNA virus vector and/or an adeno-

associated virus (AAV) vector. 

10. A pharmaceutical composition comprising the expression vector of any one of claims 1-9 

and a pharmaceutically acceptable excipient. 

11. The pharmaceutical composition of claim 10, wherein the first, second, and/or third 

suppressor tRNA comprises a naturally occurring nucleotide modification and/or the first, 

second, and/or third suppressor tRNA comprises one or more nucleotide modifications 

selected from 5-methyl uridine, 5-carbamoylmethyluridine, 5-carbamoyl-methyl-2-O-

methyluridine, 5-methoxy-carbonylmethyluridine, 5-methoxycarbonylmethyl-2-

thiouridine, pseudouridine, dihydrouridine, 1-methyladenosine, and inosine. 
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12. The pharmaceutical composition of claim 10 or 11, wherein: 

  (a) the expression vector or tRNA is not conjugated to or associated with another moiety or 

a carrier particle: and/or 

  (b) the composition does not comprise an aminolipid particle, an aminolipid delivery 

compound, or a nanoparticle. 

13. An in vitro method of expressing in a mammalian cell a functional gene product encoded 

by a gene containing a premature termination codon, the method comprising contacting the 

cell with an effective amount of the expression vector of any one of claims 1-9 or the 

pharmaceutical composition of any one of claims 10-12, thereby permitting an amino acid 

to be incorporated into the gene product at a position that would otherwise result in a 

truncated gene product caused by the premature termination codon.  

14. The method of claim 13, wherein the gene: 

  (a) is a gene set forth in TABLE 5 or TABLE 6; 

  (b) is a gene set forth in TABLE 5; and/or 

  (c) is SCN1A or dystrophin.. 

15. The method of claim 13 or 14, wherein: 

  (a) the cell is a human cell; and/or 

  (b) the tRNA becomes aminoacylated in the cell. 

16. Use of the expression vector of any one of claims 1-9 or the pharmaceutical composition of 

any one of claims 10-12 in the manufacture of a medicament for the treatment of a 

premature termination codon-mediated disorder in a subject in need thereof, wherein the 

subject has a gene with a premature termination codon. 

17. Use of an expression vector comprising: 

(a) a first nucleotide sequence encoding a first suppressor tRNA that comprises an 

anticodon that hybridizes to a TGA premature stop codon, and is capable of being 

aminoacylated with a first amino acid; 

(b) a second nucleotide sequence encoding a second suppressor tRNA that comprises an 
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anticodon that hybridizes to a TAG premature stop codon, and is capable of being 

aminoacylated with a second amino acid; and 

(c) a third nucleotide sequence encoding a third suppressor tRNA that comprises an 

anticodon that hybridizes to a TAA premature stop codon, and is capable of being 

aminoacylated with a third amino acid, 

wherein the expression vector comprises in a 5’ to 3’ orientation, the third nucleotide 

sequence, the first nucleotide sequence, and the second nucleotide sequence; 

in the manufacture of a medicament for the treatment of a premature termination codon-

mediated disorder in a subject in need thereof, wherein the subject has a gene with a first, 

second, and/or third premature termination codon. 

18. The use of claim 16 or 17, wherein: 

  (a) the first, second, and/or third suppressor tRNA comprises a nucleotide sequence set 

forth in TABLE 2 or TABLE 3; 

  (b) the first amino acid is arginine and the first suppressor tRNA comprises a nucleotide 

sequence selected from SEQ ID NOs: 18, 22, 6, 8, 9, 35, 17, 21, 20, 16, 19, 7, 11, 1, 2, 387, 

and 388; 

  (c) the second amino acid is glutamine and the second suppressor tRNA comprises a 

nucleotide sequence selected from SEQ ID NOs: 181, 178, 187, 180, 179, 186, and 182; 

and/or 

  (d) the third amino acid is glutamine and the third suppressor tRNA comprises a nucleotide 

sequence selected from SEQ ID NOs: 451, 457, 447, 39, 36, 45, 38, 37, 44, and 40.  

19. The use of any one of claims 16-18, wherein the disorder: 

  (a) is a disorder set forth in TABLE 5 or TABLE 6; 

  (b) is a disorder set forth in TABLE 5; and/or 

  (c) is Dravet Syndrome or Duchenne Muscular Dystrophy.   

20. The use of any one of claims 16-19, wherein the subject is a human. 




