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In some embodiments, compositions comprising reversibly modified polyamines are described. The 

polyamines are modified by reversible modification of a plurality of amines on the polyamine with the 

herein described tetrapeptide linking agents. In some embodiments, the polyamine is an amphipathic 

membrane active polyamine. In some embodiments, the composition further comprises an RNAi trigger. 

The polyamine can be covalently linked to the RNAi trigger. In some embodiments, the linkage for 

covalent attachment of the polyamine to the RNAi trigger contains a physiologically labile linkage such as 

a disulfide bond. In some embodiments, the polyamine is not covalently linked to the RNAi trigger and 

the RNAi trigger is covalently linked to a targeting group. In some embodiments, the composition further 

comprises a pharmaceutically acceptable excipient. 

Disclosed herein is a tetrapeptide linker comprising the structure represented by: 

 

In some embodiments, methods for linking a first compound to a amine-containing second compound are 

described, the methods comprising: attaching the first compound to the amino-terminus of a tetrapeptide 

and forming an amide bond between the carboxy -terminus of the tetrapeptide and the amine-containing 

second compound, wherein the tetrapeptide has the amino acid sequence A4A3A2A1, wherein A4 is a 

hydrophobic L-amino acid, A3 is a hydrophilic L-amino acid, A2 is a hydrophobic L-amino acid, and A1 is 

L-proline, L-leucine, or L-N-methyl alanine. In some embodiments, A4 is phenylalanine. In some 

embodiments, A3 is a polar uncharged L-amino acid. In some embodiments, the polar uncharged amino 

acid is L-citrulline. In some embodiments, A2 is phenylalanine. In some embodiments, A1 is proline. 

 

In some embodiments, the tetrapeptide linker or linking agent has the four amino acid sequence selected 

from the group consisting of: FCitFP (SEQ ID NO: 12), VCitFP (SEQ ID NO: 19), ACitFP (SEQ ID NO: 

3), FKFP (SEQ ID NO: 16), FCitVP (SEQ ID NO: 13), FCitFL (SEQ ID NO: 11), FCitF(Nme)A (SEQ 

ID NO: 9), FCitAP (SEQ ID NO: 8), wherein F is L-phenylalanine, Cit is L-citrulline, P is L-proline, V is 

L-Valine, A is L-alanine, K is L-Lysine, L is L-leucine, (Nme)A is L-N-methyl-alanine. 

 

Described herein is the use of Phenylalanine-Citrulline-Phenylalanine-Proline (FCitFP (SEQ ID NO: 12)) 

tetrapeptide to form a physiologically cleavable linker. The FCitFP linker is rapidly cleaved by proteolytic 

enzymes in a mammal, mammalian tissue, mammalian cell, or mammalian subcellular compartment or 

organelle. In some embodiments, an amine-containing compound is linked to the proline via an amide 

bond. The proline C-terminal amide bond is efficiently cleaved by proteases in vivo to release the amine-

containing compound. 
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CLAIMS 

 

1. A tetrapeptide linker comprising the structure represented by: 

 

 

2. The tetrapeptide linker of claim 1, wherein the tetrapeptide linker is linked to: (a) a 

first compound that comprises a targeting group, a steric stabilizer, a polynucleotide, a 

polymer, a polyamine, an antibody, a drug product, a hapten, a digoxigenin, a vitamin, 

a biotin, a fluorophore, an antibody, a monoclonal antibody, or an antibody fragment; 

and (b) a second compound that comprises a targeting group, a steric stabilizer, a 

polynucleotide, a polymer, a polyamine, an antibody, a drug product, a hapten, a 

digoxigenin, a vitamin, a biotin, a fluorophore, an antibody, a monoclonal antibody, 

or an antibody fragment. 

 

3. The tetrapeptide linker of claim 2, wherein the tetrapeptide linker is linked to the first 

compound and/or to the second compound via an amide bond. 

 

4. The tetrapeptide linker of claim 2, wherein the second compound comprises a 

polyamine. 

 

5. The tetrapeptide linker of claim 2, wherein the first compound and/or the second 

compound comprises a targeting group. 

 

6.  The tetrapeptide linker of claim 5, wherein the targeting group comprises a cell 

receptor ligand. 
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7. The tetrapeptide linker of claim 2, wherein the first compound and/or the second 

compound comprises a drug product. 

 

8. The tetrapeptide linker of claim 2, wherein the first compound and/or the second 

compound comprises a steric stabilizer. 

 

9. The tetrapeptide linker of claim 8, wherein the steric stabilizer is polyethylene glycol 

(PEG). 

 

10. The tetrapeptide linker of claim 2, wherein the first compound and/or the second 

compound comprises a cell receptor ligand having affinity for an integrin. 

 

11.  The tetrapeptide linker of claim 10, wherein the integrin is an αvβ3 integrin. 

 

12. The tetrapeptide linker of claim 10, wherein the integrin is an αvβ6 integrin. 

 

13. The tetrapeptide linker of claim 10, wherein the cell receptor ligand having affinity 

for an integrin comprises an RGD-containing peptide. 

 

14.  The tetrapeptide linker of claim 2, wherein the first compound and/or the second 

compound comprises an asialoglycoprotein receptor (ASGPr) ligand. 

 

15.  The tetrapeptide linker of claim 13, wherein the asialoglycoprotein receptor (ASGPr) 

ligand comprises N-acetylgalactosamine. 

 

16.  The tetrapeptide linker of claim 2, wherein the first compound and/or the second 

compound comprises a polynucleotide. 

 

17.  The tetrapeptide linker of claim of claim 15, wherein the polynucleotide is an RNAi 

trigger. 

 

18. The tetrapeptide linker of claim 1, wherein the tetrapeptide linker is linked to an 

RNAi trigger and to a targeting group. 
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19. The tetrapeptide linker of claim 18, wherein the targeting group comprises a cell 

receptor ligand. 

 

20. The tetrapeptide linker of claim 19, wherein the cell receptor ligand comprises an 

asialoglycoprotein receptor (ASGPr) ligand and/or a ligand having affinity for an 

integrin. 

 

 

 


