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CLAIMS 

 

1. An in vitro-synthesized RNA wherein the in-vitro synthesized RNA comprises  

 a 5’ untranslated region (UTR) that is less than 30 nucleotides and has the sequence as set 

forth in SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO:38, or SEQ ID NO: 39;  

 a 3’ UTR that has the sequence as set forth in SEQ ID NO: 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 

15, 16, 17, 18, 19, 20, or 21; and  

 an open reading frame that encodes a protein between the 5’ UTR and the 3’ UTR and wherein 

the in-vitro-synthesized RNA does not comprise modified nucleosides and does not comprise  

microRNA binding sites. 

2. The in vitro-synthesized RNA of claim 1, wherein  

 the 5’ UTR has the sequence as set forth in SEQ ID NO: 2 and the 3’ UTR has the sequence 

as set forth in SEQ ID NO: 10,   

 the 5’ UTR has the sequence as set forth in SEQ ID NO: 3 and the 3’ UTR has the sequence 

as set forth in SEQ ID NO: 10,  

 the 5’ UTR has the sequence as set forth in SEQ ID NO: 38 and the 3’ UTR has the sequence 

as set forth in SEQ ID NO: 10,  

 the 5’ UTR has the sequence as set forth in SEQ ID NO: 39 and the 3’ UTR has the sequence 

as set forth in SEQ ID NO: 10,  

 the 5’ UTR has the sequence as set forth in SEQ ID NO: 2 and the 3’ UTR has the sequence 

as set forth in SEQ ID NO: 13,  

 the 5’ UTR has the sequence as set forth in SEQ ID NO: 3 and the 3’ UTR has the sequence 

as set forth in SEQ ID NO: 13,  

 the 5’ UTR has the sequence as set forth in SEQ ID NO: 38 and the 3’ UTR has the sequence 

as set forth in SEQ ID NO: 13, or  

 the 5’ UTR has the sequence as set forth in SEQ ID NO: 39 and the 3’ UTR has the sequence 

as set forth in SEQ ID NO: 13. 

3. The in vitro-synthesized RNA of claim 1, formulated for administration to a subject. 

4. The in-vitro synthesized RNA of claim 1, wherein the protein comprises a vaccine antigen, 

Green Fluorescent Protein (GFP), Human Interleukin-2 (IL2) or Human POU5F1 (or OCT3/4). 

5. An engineered expression construct (EEC) comprising an enhancer consisting of the 

sequence as set forth in CAUACUCA. 

6. The EEC of claim 5, further comprising a promoter. 

7. The EEC of claim 6, wherein the promoter is a minimal promoter. 
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8. The EEC of claim 7, wherein the promoter has the sequence GGGAGA. 

9. The EEC of claim 7, wherein the enhancer and minimal promoter are operably linked to an 

open reading frame that encodes a protein. 

10. The EEC of claim 5, wherein the EEC does not comprise modified nucleosides.  

11. The EEC of claim 5, wherein the EEC does not comprise microRNA binding sites. 

12. The EEC of claim 5, wherein the EEC does not comprise modified nucleosides and does not 

comprise microRNA binding sites. 

13. The EEC of claim 5, comprising a 5’ UTR having the sequence as set forth in SEQ ID NO: 2, 

SEQ ID NO: 3, SEQ ID NO: 38, or SEQ ID NO: 39. 

14. The EEC of claim 5, comprising a 3’ UTR having the sequence as set forth in SEQ ID NO: 4, 

5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 21. 

15. The EEC of claim 5, comprising  

 a 5’ UTR having the sequence as set forth in SEQ ID NO: 2 and a 3’ UTR having the sequence 

as set forth in SEQ ID NO: 10,   

 a 5’ UTR having the sequence as set forth in SEQ ID NO: 3 and a 3’ UTR having the sequence 

as set forth in SEQ ID NO: 10,  

 a 5’ UTR having the sequence as set forth in SEQ ID NO: 38 and a 3’ UTR having the 

sequence as set forth in SEQ ID NO: 10,  

 a 5’ UTR having the sequence as set forth in SEQ ID NO: 39 and a 3’ UTR having the 

sequence as set forth in SEQ ID NO: 10,  

 a 5’ UTR having the sequence as set forth in SEQ ID NO: 2 and a 3’ UTR having the sequence 

as set forth in SEQ ID NO: 13,  

 a 5’ UTR having the sequence as set forth in SEQ ID NO: 3 and a 3’ UTR having the sequence 

as set forth in SEQ ID NO: 13,  

 a 5’ UTR having the sequence as set forth in SEQ ID NO: 38 and a 3’ UTR having the 

sequence as set forth in SEQ ID NO: 13, or  

a 5’ UTR having the sequence as set forth in SEQ ID NO: 39 and a 3’ UTR having the sequence 

as set forth in SEQ ID NO: 13. 

16. The EEC of claim 5, further comprising a Kozak sequence. 

17. The EEC of claim 5, further comprising a promoter and a Kozak sequence wherein the 

enhancer is between the promoter and the Kozak sequence. 
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