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Fast short DN A sequence mapping on GPUs

SuuJ1 Suzuk, ! TakasH IsHIDAT!
and YUTAKA AKIyAMA'!

We developed a new efficient algorithm for mapping fragment sequences pro-
duced by a next-generation sequencer and have implemented the mapping sys-
tem on GPUs. We designed the algorithm to map sequences even with am-
biguous matches to be used for metagenomic studies by the Smith-Waterman
algorithm and to be able to execute at high speed on GPUs. As results, the
system achieved a speedup of about 50 times with respect to the BLAST using
1 GPU, and about 200 times with 4 GPUs, in the case of taple length of K=4.
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Table 1 The Characteristics of the various CUDA memories
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Fig.1 Constructing the index
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Fig.2 Generating the K-mer on queries
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Fig.3 Searching mapping candidates
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Fig.4 Calculating an alignment on region
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Fig.5 Correct alignment rate vs. E-value
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Fig.6 Speed up ratio (Compared to blast 1 thread)
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