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Bottom-up fabrication of precisely organized nanomaterials is a major challenge in materials 

science. Biological scaffolds show great promise as economical, monodisperse, 

programmable templates for synthesis of nanomaterials. Here we report the synthesis and 

characterization of highly organized arrays of gold nanoparticle (AuNP) rings assembled on a 

hexahistidine-tagged tobacco mosaic virus coat protein (6H-TMV-cp) template. 

Near neutral pH, 6H-TMV-cp self-assembles into small disk-shaped particles. The His-tag is 

exposed on the outer edge of the disks and is available for interaction with other species in 

solution. Near pH 6.0, 6H-TMV-cp disks are known to self-assemble into 2D hexagonally-

packed sheets of disks via His-His interactions.1 Here, we report two new nanostructures 

formed from 6H-TMV-cp disks: cubically-packed sheets, and nanotubes from rolled up 

hexagonally-packed sheets. 

The His-tag also interacts strongly with gold nanoparticles to form rings of AuNPs around the 

disks. These AuNP rings are interesting because the plasmon bands of individual 

nanoparticles can couple together, leading to changes in the plasmonic effect within the radius 

of the ring. 

Adding AuNPs to 6H-TMV-cp disks leads to the self-assembly of well-packed sheets of 

AuNP rings. When assembled on the nanotube structures, Au NPs form a hexagonal lattice 

around the surface, resembling a carbon nanotube. Characterization of the nanoring structures 

by transmission electron microscopy, small angle X-ray scattering, UV-vis spectroscopy, and 

dark field optical microscopy is underway to investigate both the physical structure and the 

plasmonic behaviour of the systems. Extended structures of well-organized plasmonic 

nanorings have many potential applications, including as sensors, metamaterial superlenses, 

and waveguides.  
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