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Accelerating Techniques for Sequence Alignment based on an Extended NW Algorithm

Jin Okaze®, Non-member, Chikatoshi Yamada®, Member, Kei Miyagi*, Non-member, Shuichi Ichikawa™, Non-member

(2016 4E2 A 15 B3AF, 201646 B 30 H FH=A)

The NW (Needleman-Wunsch) algorithm is a method of sequence alignment in bioinformatics. The NW algorithm
can be applied for global sequence alignment, which is a way of arranging the sequences of DNA to identify regions
of similarity. However, the NW algorithm requires a huge number of calculations compared with the SW (Smith-
Waterman) algorithm. Many studies have focused on analyzing the output of multiple sequences quickly in three
dimensions. However, such methods cannot obtain similarities for whole sequences. In this article, we extend the
NW algorithm to three dimensions. The proposed method is expected to provide a fast analysis of high precision data

sequences.
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Fig.1. A sequence alignment.
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Fig.2. Score table.
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Fig.3. Results of score calculation.
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Fig.4. Traceback.
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Fig.5. 3D score table.
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Fig.6. Location of gap.
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Fig.7. Location of Match/Mismatch.
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Fig. 8.

Score table and traceback.
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Fig.9. Configuration of GPU architecture.
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Fig. 10. Dependencies of elements.
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Fig.12. Execution time of CPU/GPU.
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Fig. 13. Execution time of CPU/GPU(32-96).
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