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Peter Schuster’s early work deals with the theory and structural properties of
intermolecular complexes. He presented computational evidence for different geometries
of normal, strong, and solid state hydrogen bonds. Merging chemical reaction kinetics

with molecular biological evolution led to the development, together with Manfred Eigen,
of concepts such as molecular quasispecies and catalytic hypercycles. Schuster’s
contribution to this work consists of a rigorous mathematical analysis employing
dynamical systems theory. Inspired by the evolution of RNA molecules in vitro, Schuster
conceived a new theory of phenotype evolution that takes place simultaneously in
genotype (sequence) space and phenotype (function) space. He related the two by a
mapping that can be analyzed rigorously for RNA secondary structures and provided the
first computationally accessible example of a biopolymer landscape over sequence space.
The two most important predictions of the RNA landscape work are first, the existence of
neutral networks in sequence space, and second, the intersection theorem stating that for
any two structures it is possible to find at least one sequence capable of folding into both.
Both predictions have been verified experimentally by experiments involving the in vitro
evolution of functional RNAs. Schuster also developed important tools for RNA structure
prediction: (i) inverse folding to calculate sequences that form predefined structures, (ii)
computation of all suboptimal conformations within an energy band, and (iii) kinetic
folding. Most recently, Schuster has applied his expertise in dynamical systems theory to
neural pulse propagations and genetic regulation.

