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read mapping



Bowtie2

as of 09/18/2019

Based on FM-index for seed finding
Novel strategy / heuristic for seed scoring and exploration
Makes use of SIMD-accelerated alignment DP 
Capable of global (end-to-end) or local alignment
No spliced alignment (i.e. for DNA-seq or RNA-seq -> txome)
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Results on simulated data
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Results on simulated data
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BWA-MEM

as of 09/18/2019

Note: The BWA-MEM “paper” is this arXiv pre-print. The manuscript itself was never 
“published” in a traditional journal.  This is a great example of software with huge 
impact that was nonetheless never published.

Based on FMD-index for seed finding

Novel “chaining” strategy to find potential alignment loci

No spliced alignment (i.e. for DNA-seq or RNA-seq -> txome)
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STAR

as of 09/18/2019

Based on suffix array + prefix-table for seed finding

Custom “chaining” & between match alignment strategy

Capable of both contiguous and spliced alignment, 
behavior is highly configurable via parameters (DNA-seq or 
RNA-seq alignment directly to the genome)
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HISAT2

Based on hierarchical graph FM-index for alignment

Custom strategy to deal with highly-repetitive regions

Capable of both contiguous and spliced alignment, 
behavior is highly configurable via parameters (built for both 
DNA-seq and RNA-seq alignment directly to the genome)

Built-in algorithm to do HLA-typing over aligned reads



HISAT2

Speed Memory



Graph alignment improves sensitivity


