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Buckling transition in quasi-spherical viral capsids
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Viruses are fascinating biological organisms which can
self-replicate and infect all types of cells. In their sim-
plest form, they are essentially composed of a protein
shell or capsid that encloses and protects the genetic ma-
terial, RNA or DNA. About half of all viral species have
a quasi-spherical capsid with icosahedral symmetry char-
acterized by a triangulation number T. This T number,
which adopts a discrete set of values, serves as a struc-
tural classification for viruses [1]. In turn, viruses with
different T numbers can be grouped into families with
similar geometrical arrangements of proteins, that are
labelled using a second number P. The mechanical prop-
erties of these viral capsids play a major role in their
stability [2] and have been shown to depend on their
structure and T number [3].

Many viruses have a maturation stage, necessary for

them to become infective, where the capsid undergoes
a buckling transition in which its shape changes from
spherical to a flattened icosahedron. In this poster, we
will present the results of our studies aimed to analyze the
phenomenon of buckling in quasi-spherical viral capsids.
In particular, we will discuss how this buckling transi-
tion depends on the virus triangulation number T and
especially on its class P. We will also discuss the poten-
tial biological implications of this buckling phenomenon
in the viral stability and life cycle.
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