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The BLAST software package for sequence alignment is one of the most fundamental and 

widely used bioinformatics tools [1] [2]. Given the large population of BLAST users, any 

improvement in the execution speed of BLAST will bring significant benefits to the 

bioinformatics community. Some research groups have used GPUs to accelerate the speed of 

BLAST. E.g., GPU-BLAST uses GPUs to accelerate BLASTP, and it achieves 3 to 4 times of 

speedup over single-thread CPU based NCBI-BLASTP [3]. GPUs have also been successfully 

used to accelerate other sequence alignment tools, e.g., [4]. 

In this poster, we show our design, implementation, optimization, and experimental results 

of GPU-BLASTN, a GPU-accelerated version of the widely used NCBI-BLASTN. To the best 

of our knowledge, this is the first work that provides a complete solution for accelerating 

BLASTN by GPUs. GPU-BLASTN can obtain identical results as NCBI-BLASTN, and its 

speed on a contemporary Nvidia GTX680 GPU card is about 10 to 20 times faster than the 

speed of single-thread NCBI-BLASTN running on Xeon E5620.  

We evaluate GPU-BLASTN by running sequence search experiments against human build 

36 and mouse build 36 genome databases that have been masked with WindowMasker. We use 

six sets of query sequences with different lengths ranging from hundreds to hundreds of 

thousands. We compare the results and running time of GPU-BLASTN with those of NCBI-

BLASTN on both single-thread CPU and multi-thread CPU.  

The GPU-BLASTN will be open source and freely available to the bioinformatics 

community. 
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