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(57) Abstract:
Disclosed is a composition for modulating the expression of a protein or peptide in a target cell,
wherein said composition comprises at least one messenger RNA (mRNA) molecule encapsulated
in a liposome; said liposome comprises one or more cationic lipids which constitute about 20-70%
of total lipids present, one or more non-cationic lipids comprising DOPE or DSPC, one or more
cholesterol-based lipids, and one or more PEG-modified lipids and has a size of less than 125 nm.
Said composition is capable of providing prolonged stable expression of the protein or peptide
encoded by the mRNA in a liver of the subject.
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DELIVERY OF MRNA FOR THE AUGMENTATION OF PROTEINS AND  

ENZYMES IN HUMAN GENETIC DISEASES 

RELATED APPLICATIONS 

This application is a divisional of New Zealand Patent Application No. 750556, which 

is a divisional of New Zealand Patent Application No. 733634, which is a divisional of New 

Zealand Patent No. 716192. New Zealand Patent No. 716192 is a divisional of New Zealand 

Patent No. 700688, which is a divisional of New Zealand Patent No. 600616. All of the above 

applications claim priority from US Provisional Application Serial No. 61/265,653, filed 

December 1, 2009. All of the above applications are herein incorporated by reference in their 

entirety. 

BACKGROUND OF THE INVENTION 

Novel approaches and therapies are still needed for the treatment of protein and enzyme 

deficiencies, particularly strategies and therapies which overcome the challenges and 

limitations associated with the administration of nucleic acids and the transfection of target 

cells. Additional approaches which modulate or supplement the expression of a deficient 

protein or enzyme and thus ameliorate the underlying deficiency would be useful in the 

development of appropriate therapies for associated disorders. 

For example, the urea cycle metabolic disorders represent protein and enzyme 

deficiencies for which there are no currently available cures. The urea cycle is a series of 

biochemical reactions which occurs in many animals that produce urea ((NH2)2CO) from 

ammonia (NH3) and, in mammals, takes place only in the liver. Specifically, the urea cycle 

consists of a series of five biochemical reactions and serves two primary functions: the 

elimination of nitrogen as urea and the synthesis of arginine. Defects in the urea cycle result in 

the accumulation of ammonia and its precursor amino acids (glutamine, glutamic acid, aspartic 

acid, and glycine). The  
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What we claim is: 

1. A composition comprising a messenger RNA (mRNA) encoding an protein or peptide,

wherein the mRNA is encapsulated in a liposome, wherein the liposome comprises one or more

cationic lipids, one or more non-cationic lipids, one or more cholesterol-based lipids and one or

more PEG-modified lipids and has a size  of less than 125 nm, and wherein the one or more

cationic lipids constitute about 20 to 70% of the total lipids present in the liposome, wherein the

one or more non-cationic lipids comprise DOPE or DSPC, and wherein said composition is

capable of providing prolonged stable expression of the protein or peptide encoded by the

mRNA in a liver of the subject.

2. The composition of claim 1, wherein the one or more cationic lipids comprise

DLinDMA, CLinDMA or DLin-K-XTC2-DMA.

3. The composition of claim 1 or claim 2, wherein the one or more PEG-modified lipids

comprise DMG-PEG-2000 or C8-PEG-2000.

4. The composition of any one of claims 1 to 3, wherein the non-cationic lipid

comprises DOPE.

5. The composition of any one of claims 1 to 3, wherein the non-cationic lipid

comprises DSPC.

6. The composition of any one of claims 1 to 5, wherein the mRNA is of at least 30 kDa.

7. The composition of any one of claims 1 to 6, wherein the mRNA is modified to enhance

stability.

8. The composition of claim 6, wherein the mRNA is modified to include a modified

nucleotide, an alteration to the 5’ or 3’ untranslated region, a cap structure or a poly A tail.

9. The composition of claim 7 or 8, wherein the mRNA is modified to include a

pseudouridine.

10. The composition of any one of claims 1 to 6, wherein the mRNA is unmodified.

11. The composition of any one of claims 1 to 10, wherein the one or more cationic lipids

are formulated to carry a net positive charge at a physiological pH.
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12. The composition of any one of claims 1 to 11, wherein the one or more PEG-modified

lipids comprise a polyethylene glycol chain of up to 5 kDa in mass covalently attached to a

lipid with alkyl chain(s) of C6-C20 length.

13. The composition of any one of claims 1 to 12, wherein the one or more PEG-modified

lipids constitute up to about 20% by molar ratio of the total lipids present in the liposome.

14. The composition of any one of claims 1 to 13, wherein the protein or peptide is

selected from ornithine transcarbamylase (OTC), carbamyl phosphate synthetase (CPS),

argininosuccinate synthetase 1 (ASS1), argininosuccinate lyase (ASL) or arginase (ARG).

15. The composition of any one of claims 1 to 14, wherein the composition comprises two

or more mRNAs encoding two or more distinct proteins or peptides.
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