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Abstract

Rapid advances in high-throughput DNA sequencing have enabled unprecedented studies of genetic
variations. Information about variations in the genome of an individual is provided by haplotypes,
ordered collections of polymorphisms on a chromosome. Knowledge of haplotypes is instrumental
in finding genes associated with diseases, drug development and evolutionary studies. Haplotype
assembly from high-throughput sequencing data is an NP-hard problem rendered challenging due to
errors and limited lengths of sequencing reads. Our key observation is that the minimum error-
correction formulation of the haplotype assembly problem is identical to the task of deciphering a
coded message received over a noisy channel — a classical problem in the mature field of
communication theory. Exploiting this connection, we develop novel haplotype assembly schemes
and study the problem from an information-theoretic perspective. An alternative formulation of
haplotype assembly as a structured tensor factorization will also be discussed, and performance
guarantees on an alternating minimization heuristic will be provided.
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