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Abstract

Sequence alignment is one of the widely used tools in genomics. Recently, after NGS(Next
Generation Sequencing) technology was developed, the production of sequence read data increased
dramatically. A number of sequence alignment algorithms have been developed for processing these
NGS data. However, these algorithms are suffered from a trade-off between throughput and
alignment quality, because there is a large computation cost for handling the repeat reads and
polymorphism. On the contrary, alignment algorithms with distributed system such as Hadoop and
Trinity can obtain better throughput without compromising alignment quality than existing
algorithms on single machine. In this paper, we suggest SAG, sequence alignment algorithm based
on graph with in-memory distributed system, Trinity proposed by Microsoft. We transformed
reference sequence into a graph form, and added new edge between adjacent node having
connection possibility on graph. And we performed combination of sequence fragments in order to
candidates allowing polymorphism. Finally, we performed glocal alignment to find final results for
the obtained candidates. Our experimental results show that SAG better throughput with same
quality or better quality than existing algorithms with Hadoop. We have also proved scalability that
we obtained better throughput by simply adding machines.

Keywords: sequence alignment algorithm, graph, distributed system, NGS (next generation sequencing)
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