Botond Tyukodi: Mechanisms of self-limiting assembly

The self-assembly of subunits into large, but finite-size superstructures is the key
process in the formation of viral capsids, bacterial microcompartments, microtubules
and many other structures with biological functionalities. With the advances of DNA
origami and de novo protein design, the process has been successfully replicated and
even improved in the formation of synthetic nanostructures.

In this talk, | will present both equilibrium and non-equilibrium mechanisms of such
self-limiting assembly, via three model systems: self-closing capsids [1,2], frustrated
catenoids [3] and - time permitting - tubules [4,5]. | use a coarse-grained Monte Carlo
simulation method to identify various design strategies at the subunit level to
successfully assemble these target structures by avoiding kinetic traps, suppressing
defects and eliminating competing intermediates.
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