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Surface masking approach for Janus particle fabrication 

The ability to control the spatial distribution of functional groups on nanoparticles is critical for developing them as building blocks for constructing higher order assemblies and as targeting vehicles for biomedical applications. In this respect protein cage nanoparticles have a combination of special properties which allow them to be engineered at the nanolevel in unique ways. Each protein cage is composed of a set of protein subunits which can be genetically modified. Protein cages can be disassembled into their constituent subunits. Protein subunits from different genetic constructs can then be reassembled in different stoichiometric ratios. A mixture of protein subunits from two appropriate genetic constructs can be used to place a specified ratio of different functional groups on the interior and exterior of the reassembled protein cage shell. 

A different type of spatial control can be exerted by functionalizing an asymmetrically distributed portion of the subunits thus creating a Janus particle (Fig.1). The protein cage Janus particle can be used to fabricate a plug and play nanoparticle for versatile cell targeting. The first step in this process was to biotinylate 3 of the 12 subunits of a genetically modified DPS protein cage that presented a small peptide on its exterior surface terminated with a cystein. The cystein sulfhydryl was used to immobilize the DPS protein cage on a solid support leaving a portion of the cysteins unreacted. A biotin maleimide was reacted with the free cysteins and these were used to bind streptavidin to one side of each particle. Two of the biotin binding sites on the streptavidin associated with each particle were unoccupied and thus free to bind a biotinylated antibody. We demonstrated the “plug and play” application targeting Staphylococcus aureus with the DPS Janus particle. 
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�Fig.1. Plus and play Janus nanoparticle showing application as a plug and play adaptor complex for cell targeting








