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Abstract

The holy grail of biomolecular computing (BMC) is the design of self-assembable nanodevices endowed with enough
prowess to interact intelligently within living cells. While biomolecules have resolved fundamental problems as a
parallel computer system that we are just beginning to decipher, BMC still suffers from our inability to harness these
properties to bring biomolecular interactions to levels of reliability, efficiency and scalability that are now taken for
granted with solid-state based computers. Finding large sets of single DNA strands that do not crosshybridize to
themselves or to their complements has become an important problem in DNA computing, self-assembly, DNA
memories and phylogenetic analyses, because of their error correction and prevention properties. We provide a
quick survey of advances in this area in the last few years and focus on a novel combinatorial/geometric framework
to analyze this problem. In this framework, codeword design is reduced to finding large sets of strands maximally
separated in DNA spaces and therefore the size of such sets depends on the geometry of these DNA spaces. Finally,
we present a new general technique to embed DNA spaces in Euclidean spaces and thus, among others, reduce the
word design problem to the well-known sphere packing problem in higher dimensional Euclidean spheres. Finally, we
sketch two applications to genome-wide phylogenetic analyses in Bioinformatics and Natural Language Processing in
vitro.
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