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Bottom-up design of virus capsids using tiling
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This study aims to characterize the structure and self-assembly process of
viral capsids. We employed a method based on the theory of spherical tiling, considering the
symmetries in icosahedrons (3-fold, 5-fold, and 2-fold) and their geometric relationships.
Specifically, we proposed to form the capsid subunits through expansions of a dihedron, located at
the intersection of these symmetries. This method was used to categorize actual capsid structures,
demonstrating that, even within the same T=1 group, capsids can differ significantly in their
interface areas around the 5-fold and 3-fold symmetry axes. Further, molecular docking simulations
support this classification, reflecting the actual physical interaction energies between subunits
and suggesting that the subunits may take different routes in the early stage of self-assembly. Our
representation is general and applicable to a wider range of classes beyond T=1.
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