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Abstract 18 

The analysis of large numbers of sequences requires the reduction of ambiguities during 19 

the analytical work to ensure that the effort will focus only on confirmed sequences. 20 

Performing this work automatically may help to minimize potential errors associated with 21 

tedious manual correction, allowing more effective results. Basic local alignment search 22 

tool (BLAST) seems to be the most widely used sequence analysis program. It is free, but 23 

commercial parties enhanced BLAST applications and charge a fee for their uses. There 24 

are some tools of public domain that can perform the search of microsatellites in the next 25 

generation sequencing (NGS) data, as the microsatellite identification tool (MISA), which 26 

has some features to discover microsatellites in large datasets. Here, we developed a basic 27 

shell script (BASH script) to be ran under Linux environment that can be used to extract 28 

from a sequence dataset only confirmed (BLASTed) sequences from both nucleotide 29 
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(BLASTN) and protein (BLASTX) databases and extract sequences that contains 30 

microsatellites using MISA tool, using a friendly interface and no fees charged. Seqs-31 

Extractor is a helpful tool that may enhance the analysis of large datasets in BLAST+ and 32 

MISA by minimizing the time of management, reducing potential errors caused by 33 

manipulating data and no fees charged. Seqs-Extractor is available at 34 

https://github.com/patrick-douglas/Seqs-Extractor/wiki.  35 

Subjects: Bioinformatics, Computational Biology, Genomics. 36 

Keywords: Sequences analysis, Next-generation sequencing, Databases, Bash. 37 

 38 

Introduction 39 

Evaluation of sequences homology is the most common way to help understand the 40 

biology of specific organisms (Donkor et al. 2014). Indeed, from sequence homology 41 

studies we may recognize for example, the homology between protein or DNA 42 

sequences, that may shed light on shared ancestry in the evolutionary history of life. The 43 

main program used to achieve this goal is the popular Basic Local Alignment Search Tool 44 

(BLAST), that uses a heuristic algorithm which performs comparisons between pairs of 45 

sequences, searching for regions with some similarity (Altschul et al. 1990).    46 

BLAST+ is the standalone BLAST suite used in an offline environment, when is 47 

not possible to work in online-BLAST, normally due to the large size of datasets to be 48 

processed (Camacho et al. 2009).  To perform a BLAST search of large datasets using 49 

standalone tools, a minimum command line knowledge is required, because the 50 

standalone application relies on that. Indeed, the command line interface introduces 51 
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technical difficulties ranging from installation to generation of results (Camacho et al. 52 

2009). Free easier to use software, with graphic interface may help users to circumscribe 53 

operational difficulties of command line interface, but this free facility is limited to 54 

smaller datasets  (Excoffier & Lischer 2010). Alternatively, the users may pay for 55 

software with friendly user interface, like Blast2GO (Conesa et al. 2005) that perform 56 

BLAST search and many others analyses of larger datasets, however the cost to use paid 57 

programs can be high.  58 

In the next generation sequencing (NGS) the BLAST search is a good way to 59 

validate the assembled sequences by comparing it with a valid database. Moghadam et al. 60 

(2013) used this approach to validate their transcripts of Charadrius vociferous (obtained 61 

in De novo RNA-Seq assembly) BLASTing it against some datasets of genome sequences 62 

from Chicken, Turkey and Zebra finch, using only the top hit sequences (sequences that 63 

matched 80% to 100% with a valid database). This procedure may avoid considering 64 

contaminant derived sequences during analysis. However, get only the top hit sequences 65 

are challenger because a BLAST search generates output files containing only details 66 

about alignment scores of entered sequences and the subject database, but does not 67 

generated a file containing sequences that match with a specific percentage value.  68 

Simple sequence repeats (SSR) or microsatellite markers are known as a good  tool 69 

to identification of genetic distances among organisms, and is commonly used in the 70 

population genetic studies (Fernandez-Silva et al. 2013; Koohi-Dehkordi et al. 2006). In 71 

the NGS studies the use of SSR is very common the production of a large amount of 72 

sequences containing microsatellites (Castoe et al. 2012; Donkor et al. 2014; Fernandez-73 

Silva et al. 2013; Guichoux et al. 2011).  74 

There are some tools of public domain that can perform the search of microsatellites 75 
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in the NGS data, as the microsatellite identification tool (MISA), which has some features 76 

to discover microsatellites in large datasets (Thiel et al. 2003) and has already been used 77 

in several other studies (Khlestkina et al. 2004; Varshney et al. 2005; Varshney et al. 78 

2002; Yu et al. 2004).  79 

Similar to BLAST+, the MISA tool provides the microsatellites results in a table 80 

containing the information about length, nucleotides repeats, motifs but does not allow 81 

the access of sequences that contains microsatellites. A common run of MISA in a NGS 82 

dataset can produce hundreds of microsatellites results, and get manually only the 83 

sequences that contains these results is usually unfeasible due to the tedious and the long 84 

time spent on it. 85 

Here we provided a bash script, named as Seqs-Extractor that can run natively under 86 

Linux, which can extract in isolation from .FASTA dataset, the sequences that match in 87 

a BLASTX or a BLASTN search (with a match percentage defined by the user), as well 88 

as positive sequences of a MISA search.  89 

Our script can also perform an independent BLAST+ search, using a friendly 90 

interface and no fees charged, considering cases when the user did not run BLAST+ yet. 91 

In addition, Seqs-Extractor can extract sequences from a .FASTA dataset using only a 92 

simple text file containing only the sequence IDs. 93 

Methods 94 

Seqs-Extractor is implemented in BASH command language and run natively in Linux 95 

systems, which are based in the Debian version. This script was tested under Linux Mint 96 

17.3 Xfce and Ubuntu 16.4LTS. At time Seqs-Extractor does not work in CentOS/Red 97 

Hat systems. The software is freely available to be run locally in personal computer. 98 
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Seqs-Extractor uses the following free and open source third-party software: BLAST+ 99 

(Altschul et al. 1990), MISA (Thiel et al. 2003) and SAMTOOLS (Li et al. 2009). 100 

Results 101 

To easily perform a BLAST search in the command line version, Seqs-Extractor provides 102 

a friendly interface where all users should inform some minimum required parameters. 103 

To test the script operation we used a .FASTA file that contains 107,185 sequences 104 

of the entire mouse genome (Mus musculus) obtained in NCBI database (NCBI 105 

Annotation Release 106) and run a BLASTX search against 168,031 sequences of revised 106 

and manually annotated mouse protein database obtained in (The universal protein 107 

resource (UniProt)). After BLASTX ran the resulting file contained 123,371 lines with 108 

the search results (considering expected value of 1-3), where each line represents a result 109 

of alignment. To get only the sequences that show 100% homology with the subject we 110 

used Seqs-Extractor generates a new .FASTA file containing only 47,184 sequences with 111 

100% confirmed results aligned with the subject database. 112 

Thus, Seqs-Extractor uses the query ID provided in the tabular file, to search inside 113 

the .FASTA file and extract only sequences that match in a specific percentage level 114 

defined by user. Seqs-Extractor will then generate two files: the extracted sequences and 115 

the tabular results of BLAST search. All methods use the BLASTN or BLASTX. 116 

We also used MISA (Thiel et al. 2003) through Seqs-Extractor to perform a search 117 

(using default parameters) and extraction of microsatellites inside the .FASTA file that 118 

contains entire mouse genome. This run generated three output files: the MISA results 119 

file, the default MISA statistics file and the .FASTA file containing the positive MISA 120 

sequences. 121 

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.3364v1 | CC BY 4.0 Open Access | rec: 23 Oct 2017, publ: 23 Oct 2017



6 

 

In the extraction process Seqs-Extractor uses SAMTOOLS application (Li et al. 122 

2009). This script works by comparing the data in the tabular BLAST format and 123 

automatically search for sequences in the .FASTA file that match a percentage of 124 

alignment specified by the user, creating a new .FASTA file containing only the 125 

sequences filtered by percentage criteria. Similarly, SAMTOOLS extract sequences with 126 

microsatellites by comparing data in the .FASTA file with IDs of these sequences in the 127 

MISA file results. All tests performed and example files can be found in the Seqs-128 

Extractor webpage on Git-hub website (https://github.com/patrick-douglas/Seqs-129 

Extractor/wiki). The flowchart showing the Seqs-Extractor workflow is in Figure 1. 130 

Figure 1 – Flowchart. Working steps of the six possible methods of Seqs-Extractor. The steps of each 131 

method can be followed according to the color of the fluxes. 132 

 133 

Conclusions  134 

Seqs-Extractor is an automated tool that enhances BLAST analysis using a friendly 135 

interface, besides extracting from a sequence dataset only 100% confirmed (BLASTed) 136 

sequences. It also allows an extraction of positive microsatellites sequences from a MISA 137 
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search. It is a free of charge program that provides automatically search analysis in larger 138 

datasets that may help to minimize potential errors associated with tedious manual 139 

correction, thus allowing more effective results. 140 
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