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SUTTA: Scoring-and-Unfolding Trimmed Tree Assembler
We have developed a novel algorithmic framework for assembling haplotypic genome sequences.  Such sequences may be assembled from short non-contextual sequence-read data, as may be obtained by various available and/or anticipated sequencing technologies, such as, 454, ABI-SOLID, Complete Genomics, Nanopore-based Sequencing, Pacific Biosciences, Sanger Sequencing, Sequencing-by-Synthesis, Sequencing-by-Ligation, Sequencing-by-Hybridization, Solexa, etc.  Additional assistance is sought from long-range low resolution contextual information, such as, mated pairs, single-molecule maps, reference sequences, base-composition, low-complexity-representation, dilutions, etc.  This framework also extends to the problem of whole and/or partial genomic and/or meta-genomic shotgun assembly, and can be customized to work at any suitable pre-defined resolution, haplotypic ambiguity and/or accuracy (e.g., whole-genome physical mapping), or may be targeted at one or more selected regions of one individual genome, or a collection of genomes (e.g., ecological sample of many bacterial genomes or genomes of collection of cells in a polyclonal tumor).  This class of technology may be referred to as “long-range haplotypic sequence assembly,” and opens up the possibility of genomic approaches and algorithms that remain agnostic to underlying chemistry and immune to the error intrinsic to the corresponding platform. These algorithms efficiently generalize many of the ideas inherent to SMASH (Single Molecule Approaches to Sequencing by Hybridization), as it extends SMASH’s branch-and-bound algorithms, which employed a powerful optical-map- and probe-map-based Bayesian score function.
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