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Comparison of four common biological sequence alignment tools

CHEN Fengzhen , LI Ling, CAO Lichao,YAN Zhixiang "
(' BGI-Shenzhen, Shenzhen 518083, China)

Abstract; With the rapid development of high-throughput sequencing technology, Next-generation sequencing
technology has rapidly developed into a mainstream technology in the biological field. Alignment is the key step in
understanding the sequence data and also it is the cornerstone for bioinformatics analysis. And thus gave birth to a lot of
alignment tools. In this paper, four common biological sequence alignment tools Bowtie2, BWA, MAQ and SOAP2 were
selected to evaluate and compare using the whole genome sequencing data of HPV. And a comparison of four tools from
many perspectives such as algorithm and suitable sequencing platforms was given. Hopefully the research can provide
theoretical and practical basis for researchers to select the best biological sequence alignment tools.
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Table 1 Comparison of four biological sequence alignment tools

. . " WAZEE  WHEYE O RE E/Dreads K reads  FHA MR %K
A -6 . N - 2 % N=| X
Li:E2N #& X T8 K KEE(K)  4R/4b B SNP (PMID)
Bowtie2-2.1.0 Hlumina, Roche 454, FASTA/Q  SAM TSV f& 4 5000 7 22388286
Ton torrent
[lumina, Roche 454,
BWA-0.6.2 ABI Solid, ABI Sanger, FASTA/Q SAM B 4 200 B 20080505
Pacbhio

MAQ-0.7.1 Mumina, ABI Solid ~ (C)FASTA/Q TSV B 8 63 2 18714091
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Table 2 Experimental data
FEAR S5 E2IS B L I U S [ BIEE & R LA
100721 142 707 256 14 270 725 600 12 268 784 587 85.97% 129 126 328 1.0%
3 MR ITEREF L 3T 2R A0 b X B 8]
Table 3 Alignment rate and alignment time of four biological sequence alignment tools
BAF X | mit [E o I ]
Bowtie2 118 927 807 12 912 6328 92.10 6:33:04
BWA 118 117 646 129 126 328 91.47 11:46.14
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98 952 115
SOAP2 129 126 328 76.63 1:01:18
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Fig. 1 The multiple compration of mapped reads using the selected software

MAQ

Bowtie2

i 3254984 i

466792 i 42987
488

05784

SOAP2

BWA

2 MFER LR EEYIEAK LB

Fig. 2 The compration of mapped reads using the selected software
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