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Background 

Many diseases are characterized by uncontrolled or inappropriate immune responses, cell 
differentiation, and cellular proliferation.  These biological responses are regulated in part by extracellular 
ligands that are secreted into circulation by a number of different cells in varying amounts.  Therefore, 
there is a need for a composition and method that allows for the modulation of these extracellular ligands 
to treat these diseases. 

 
Invention Description 

The disclosed invention is a method to produce and use synthetic receptors that mimic natural 
receptors on the surface of mammalian cells.  The invention consists of a receptor having the following 
three regions: a headgroup comprising a protein-binding or drug-binding motif linked to a linker region 
coupled to a membrane binding element that anchors the receptor to the plasma membrane.  When the 
receptors of the invention are added to living cells, these receptors insert in the cellular plasma membrane, 
project the protein-binding or drug-binding headgroups from the cell surface, bind the proteins or drugs 
and internalize them through endocytosis.  The proteins may include antibodies, protein ligands and 
peptides.  Research results have shown that modifying the linker region of the synthetic receptor 
dramatically improves receptor localization and ligand uptake efficiency.  Among the effects observed is 
that the synthetic cell surface receptors’ stability, dynamic cycling between the plasma membrane and 
intracellular endosomes, targeting of ligands to proposed cholesterol and sphingolipid-enriched lipid raft 
membrane microdomains, and delivery of protein or drug ligands to late endosomes/lysosomes. 

 

Advantages/Applications  

• Has been shown to deliver the poorly permeable drug, vancomycin, into the cytoplasm of cells 
infected with Listeria monocytogenes. In healthy (non-infected) cells, the synthetic receptor 
bound the vancomycin derivative, underwent endocytosis, released the vancomycin derivative in 
the endosome/lysosome where it was degraded, allowing the synthetic receptor to recycle to the 
cell surface to recommence the delivery process.  However, in infected cells, the receptor released 
the vancomycin into the cytoplasm where it eradicated intracellular L. monocytogenes. 

• Approach saved human cells from death mediated by this pathogen. The invention offers the 
possibility of an effective tool against drug-resistant bacteria, as well as modulate therapeutically 
important extracellular ligands. 


