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The main functionalities of ‘LANE runner’ are (i) performing iterative BLAST searches of 
sequences (provided in a FASTA file) against different databases (db) with different parameters for each 
db, and (ii) building consensus assemblies. For the BLAST searches, the following NCBI tools are used 
(www.ncbi.nlm.nih.gov): (i) a wwwblast server, which must be installed on the same computer as the 
databases to be inquired and can then be accessed from any computer on which ‘LANE runner’ is 
installed and (ii) the BLAST+ package, which should be installed on the same computer as ‘LANE 
runner’ and the databases. Detailed explanations on the installation of both wwwblast and BLAST+, as 
well as on the creation of db are provided in the appendices. Consensus sequences are built using either 
the Clustal Omega and MUSCLE web services of EBI (www.ebi.ac.uk), or a local installation of Clustal 
Omega (www.clustal.org/omega). In the ‘Tools’ menu, we provide several scripts to manipulate 
sequence files, one of which (SelectSeqs.pl) was created by Dr. Naoki Takebayashi. Python 2.7 and perl 
5 interpreters are necessary to use BLAST+ and other functionalities. It is already provided in most of 
Unix-like operating systems, but needs to be installed in Microsoft Windows OS (see Annex VII).  

Note 1 Example files for all the functionalities are provided in the installation package.  
Note 2 For Windows users, if you install ‘LANE runner’ in the Program Files folder and you are 
not an administrator, change the permissions of the ‘settings.xml’ file to allow full control of it 
(Right click on the file and select Properties ➙ Security ➙ Edit ➙ select Full Control). 

 
1. wwwblast 

For each BLAST, it is possible to configure the parameters (see Annex V for description) by 
choosing wwwblast ➙ Settings ➙ set for each db. Different parameters can be assigned to searches 
against the different databases. In addition, default parameters for each BLAST program can be loaded 
by clicking the “Load default parameters” button. As shown in the figure below, in case a field is empty 
or incorrectly filled (e.g., when using text instead of numbers for the ‘expect value’), the text box will be 
highlighted in yellow and the value in red when pressing the ‘OK’ button, and the parameters will not be 
saved.  

 The chosen databases and the corresponding settings are saved in the ‘settings.xml’ file in the 
‘LANE runner’ folder. The search is launched once the FASTA file has been defined (wwwblast ➙ Run 
a BLAST search). 

 
 
At the end of the analysis, three types of results files are created: 
✴ Statistics (<Input FASTA file name>.txt) 
In the ‘Statistics’ file, the following information is provided: 
- Number of input sequences: the number of sequences in the provided FASTA file; 
- Number of input sequences that have a hit: the number of input sequences that correspond to at least 

one db sequence; 
- Number of different hits: the number of db sequences that correspond to at least one input sequence; 
- Number of matching pairs (input seq ↔ hit); 



 

3 

- Average number of hits per input sequence: the number of input sequences having 1 to ‘max nb. of 
hit(s)’ is provided, as well as the name of the input sequences. For example, ‘4 input sequences having 
6 hit(s): [Contig_304, Contig_322, Contig_813, Contig_9]’. 

- Average number of input sequences matching same hit: the number of db sequences matching 1 to 
‘max nb. of input sequences’ is provided, as well as the name of the database sequence. For example, 
‘9 hits matching with 4 input sequence(s): ENSGALT00000002831, ENSGALT00000006532, 
ENSGALT00000019593, ENSGALT00000019594, ENSGALT00000025211, 
ENSGALT00000025212, ENSGALT00000029080, ENSGALT00000029087, 
ENSGALT00000029088’. 

- Input sequences that didn't match anything: a list of the input sequence names with no hits; 
- The following information from the results table (see below) is also calculated: 
 Average % identity, Minimum % identity, Maximum % identity (‘%ID’ below) 

Average % query coverage by hit, Minimum % query coverage by hit, Maximum % query 
coverage by hit  

 Average match length, Minimum match length, Maximum match length 
 
✴ Results table (<Input FASTA file name>.xls) 
In the ‘Results table’, the following information is provided: 
- Input Sequence name and Input length; 
- Database: the database and, between parentheses, the database group defined in the ‘settings.xml’ file; 
- Hit (BLAST db reference), Hit name, Hit length, Hit start, Hit end and Hit frame; 
- E-value, %ID, Nbr Identities, Match length, Query start and Query end, Query frame and Bitscore; 
- % query coverage by hit, Overlaps, Repetitions and Total query coverage by all hits 

 The % query coverage by hit and the Total query coverage by all hits correspond to the % of the 
input sequence that matches with a db sequence for the specific match and for all matches of this input 
sequences, respectively. In the example below, the Total query coverage by all hits would correspond to 
the purple part of the input sequence. 
 

 
 
The overlap/repetition difference is explained in the figure below. ‘B’ is the overlap/repetition threshold 
set by the user in the BLAST settings.  
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 Two versions of the ‘Results’ table are provided. In the first one, all the input seq/db hit pairs are 
listed, whereas in the second one (‘without repetitions’), a single repetition is chosen and the others are 
discarded as described in the figure below. The repetition given is selected based on the following 
parameters in the order presented: lowest e-value (if the difference between two e-values is lower than 
10-10, then they are considered equal), greatest match length and highest percentage of identity. If all 
parameters are the same, the first hit encountered is selected. Note that in ‘LANE runner’, only the first 
‘High Scoring Segment pair’ (HSP) for each input seq-database hit pair is taken into account. 

 
✴ Alignment file (optional - <Input FASTA file name> <Input sequence name>.res) 
For each input sequence, if the “Generate a result file for each sequence” option value is “yes”, an 
alignment file is created, where one can find: 
- the sequence of the input sequence; 
- the % total coverage of the input sequence by the db sequences and their alignment (‘.’ corresponds to 

residues without hit, and ‘|’ to those with a hit); 
- detailed information on all the hits for the input sequence (statistics and alignment). 
 
  

H1 vs H2

D > 0
REPETITION REPETITIONH1 included in H2 H2 included H1

no inclusion

OVERLAPS > B and E > BS <= B or E <= B

S <= E S > E

REPETITION OVERLAP

D > E D <= E

REPETITION OVERLAP

D > S D <= S

H2

LEGEND :

S D E
H1

H2
S D E

H1

S = |S1-S2|
D = |E1-S2|
E = |E1-E2|

S = |S1-S2|
D = |S1-E2|
E = |E1-E2|

END

START

TEST
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2. BLAST+ 
 Before starting any BLAST searches, the BLAST+ folder path and the databases folder path 
must be set (BLAST+ ➙ BLAST+ paths). Attention! No spaces are allowed in the paths. Each time the 
databases folder path is modified by the user, ‘LANE runner’ needs to be restarted for changes to take 
effect. Attention! You need writing permissions for the ‘settings.xml’ file to be able to modify it. 

As in wwwblast, for each BLAST search, it is possible to configure the parameters (see Annex 
VI) by choosing BLAST+ ➙ Settings ➙ set. The user can assign different parameters for searches 
against different databases. The databases located in the selected path and their corresponding settings 
are saved in the ‘settings.xml’ file in the ‘LANE runner’ folder. Attention! Do not modify this section of 
the XML file, as ‘LANE runner’ automatically adjusts it when necessary. The ‘Load default parameters’ 
option resets all values to the default ones, which are specific for each BLAST program. Note that these 
are not the same used for the BLAST+ command line tool, but they correspond to parameters that yield 
good results when comparing distantly related sequences (input and database). As for wwwblast, in case 
a field is empty or incorrectly filled (e.g., when using text instead of numbers for the ‘expect value’), the 
text box will be highlighted in yellow and the value in red when pressing the ‘Save’ button, and the 
parameters will not be saved.   

 
 The BLAST search is launched via BLAST+ ➙ Run a BLAST search. The same output files as in 
wwwblast are created at the end of the search. Contrary to wwwblast, in BLAST+ only a “Running” 
message appears (instead of a progress bar), indicating that the search is ongoing.  

 BLAST+ scripts can be generated using BLAST+ ➙ Generate BLAST+ scripts so as to run 
BLAST+ from the command line or at a remote cluster. One script is created for each database selected, 
considering the parameters selected in ‘LANE Runner’. In the produced scripts, the user must modify 
the path where the query FASTA file can be retrieved ([query\ path\ and\ name]), the name of the output 
file ([Output filename]) and the database path in the ‘-db’ option if it is different than the one appearing 
in the output script. When running this script, an XML file is created that can be digested by ‘LANE 
runner’ with the option BLAST+ ➙ Digest BLAST+. This tool uses BLAST+ results in XML format 
obtained from a different source other than ‘LANE runner’ (such as, a remote cluster or the command 
line application), and produces the regular BLAST output files of ‘LANE runner’. It is necessary to use 
the ‘-outfmt 5’ option to create the XML file with the command line application. The databases 
considered for the BLAST search must be available in the BLAST+ database path and selected via 
BLAST+ ➙ Settings along with the desired cut-offs (expected value, percent of identity, minimum 
match length and repetition/overlap threshold). The user first selects the input FASTA file and then the 
results XML file to be parsed.  

 The first two lines of the XML file should read as follows to be properly parsed: 
<?xml version="1.0"?> 
<!DOCTYPE BlastOutput PUBLIC "-//NCBI//NCBI BlastOutput/EN" 
"http://www.ncbi.nlm.nih.gov/dtd/NCBI_BlastOutput.dtd"> 
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3. Consensus building 
Consensus sequences of the input sequences are created based 

on the BLAST results (Consensus ➙ Build consensus (using a BLAST 
results file)). The input sequences that have a hit with the same db 
sequence are selected, the orientation of each input sequence (forward 
or reverse complement) that gives the best alignment score against the 
db sequence is retained (using JAligner - Ahmed Moustafa, JAligner: 
Open source Java implementation of Smith-Waterman, 
(http://jaligner.sourceforge.net) - October 2009), and then the db and 
input sequences are submitted to the MUSCLE server of EBI 
(http://www.ebi.ac.uk/Tools/webservices/services/msa/muscle_soap- 
Executable jar: Muscle_Axis1.jar - Source: 
AbstractWsToolClient.java, MuscleClient.java) or to the Clustal 
Omega server of EBI 
(http://www.ebi.ac.uk/Tools/webservices/services/msa/clustalo_soap - 
Executable jar: ClustalO_Axis1.jar – Source: 
AbstractWsToolClient.java, ClustalOClient.java) for alignment. 
Clustal Omega (www.clustal.org/omega) can also be run locally, if it is installed. In this case, select 
‘Use local Clustal Omega’ in Consensus ➙ Settings and indicate the path to the folder where the 
program is installed. There is no need to restart ‘LANE runner’ when this path is modified. Once the 
alignment is retrieved, the consensus is created. The db sequence is only used for anchoring the input 
sequences and not for the consensus itself. In the example below, it would not have been possible to link 
‘input 3’ to ‘inputs 1’ and ‘2’, if the db sequence was not used. The parts of the db sequence that are not 
included in the input sequences are replaced by gaps (‘-‘).  
 

 
 

 The user can decide which BLAST results will be used for the Consensus based on the following 
criteria (Consensus ➙ Settings ➙ Selection):  
- % query coverage by hit: input sequence coverage from the db match; 
- % Identity of the input sequence and the db match; 
- Average contig coverage: the average number of times the bases of an input sequence have been 

sequenced. An additional TXT file is required with two columns: the first giving the input sequence 
name and the second the average coverage. If the average coverage is not available (for example, 
singleton reads), just indicate “1”. Note that the first line of the file is ignored. 

 
 When several db sequences correspond to one input sequence, the best match is chosen based on 
the following criteria: the lowest e-value, the greatest length, and the greatest % identity. If all values are 
equal, then the input sequence is attributed to the first db sequences encountered in the file for the 
creation of the consensus. It is thus possible to sort the BLAST results in the XLS file, for example 
based on the priority of each database. The consensus is named after the db sequence. When there is 
only one input sequence corresponding to one db sequence (one-to-one consensus), the alignment is not 
performed. The db sequence name is attributed to the input sequence and all the calculation are 
performed on the input sequence. Otherwise a multiple sequence alignment is carried out and an ‘one-
to-many’ consensus is created. 

 The consensus can be build using either the ‘Majority’ or the ‘Strict’ rule. An example is given 
below: 
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                  11111111112 
         12345678901234567890 
Input 1  AT-GCTG-CTAAG-TCGTTG 
Input 2  AT-GCTG-CTAAG-TCGTTG 
Input 3  ATGGCTG-CTTAGATGGTTG 
Input 4  ATGGCTG-CTAAG-TGGTTG 
----------------------------- 
Majority ATGGCTG-CTAAGATSGTTG 
Strict   ATGGCTG-CTWAGATSGTTG 

 
 Finally, the user can determine the percentage of the consensus sequence, from the beginning 
and from the end, which will be regarded as the 5- and 3-prime, respectively. This percentage is used for 
the calculation of the percentage of gaps and allows checking for potential 5’ or 3’ biases. 
 
 When the input sequences are nucleotides and the database comprises of protein sequences 
(blastx), then the input sequences are translated to proteins using the frame identified during the BLAST 
search. The alignment is performed in the same manner as for nucleotide sequences (using MUSCLE or 
Clustal Omega). In this case, two consensus files are created. The first comprises the protein sequences 
alignment and the second one the reverse translation of this alignment without the database sequence. 
The latter file is obtained as follows: (i) the alignment of the protein sequences is performed with 
MUSCLE or Clustal Omega, (ii) each amino acid of each input sequence is reverse translated to the 
original codon (as given in the input FASTA file), and (iii) the consensus of the nucleotide sequences is 
computed. As there is no extensive ambiguity code for proteins, any discrepancies in the alignment are 
represented by a ‘X’, besides the cases of Asparagine or Aspartic acid (replaced by B), Glutamine or 
Glutamic acid (replaced by Z), and Leucine or Isoleucine (replaced by J).  
 When the input sequences are proteins and the database comprises of nucleotide sequences 
(tblastn), consensus sequences cannot be built. In this case, the nucleotide database sequences would 
need to be translated to proteins using the frame identified from the BLAST search. However, this frame 
can be different for each query-hit matches of the same database sequence, resulting in multiple protein 
sequences from a single nucleotide one. Thus, a warning message appears if the user tries to build 
consensuses using tblastn results. 

 Note The MUSCLE server does not accept more than 500 sequences to be aligned at a time, so 
‘LANE runner’ does not submit them. The user is notified via the ‘log’ window when such a case arises. 
The same happens with Clustal Omega, though the limit is 2,000, instead of 500. 
 
Five types of results files are created: 
✴  Involved Contigs (<MAJORITY/STRICT> involved contigs.txt) 
In the ‘Involved contigs’ file, the input sequences corresponding to each db sequence are given. For 
example: 

Contigs involved in each consensus sequence: 
ENSGALT00000000074: Contig_643 
ENSGALT00000005135: Contig_460, Contig_461, Contig_459 

 
✴  Sequence depth (<MAJORITY/STRICT> sequence depth.xls) 
In the ‘Sequence depth’ file, for each consensus sequence the following information is provided: 
- length of the consensus sequence; 
- if the consensus sequence is one-to-one (‘yes’ - a single input sequence corresponding to one db 

sequence) or one-to-many (‘no’); 
- absolute number (and percentage) of bases of the consensus sequence that had no hit; 
- absolute number (and percentage) of bases of the consensus sequence that had hit with one input 

sequence; 
- absolute number (and percentage) of bases of the consensus sequence that had a hit with two input 

sequences; and so on… 
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✴  Proportion of gaps (<MAJORITY/STRICT> proportion of gaps.xls) 
In the ‘Proportion of gaps’ file, the % of gaps at the 5’ edge, in the middle, and at the 3’ edge of the 
alignment is given for each consensus sequence. When no alignment is performed, this is equal to 0% 
for all three parts. Another field states if the consensus is one-to-one or many-to-one. An additional 
column provides the % of ambiguities for each sequence: Ns for nucleotides (but no other ambiguity) 
and Xs for proteins.  
 
✴  Sequence file (<MAJORITY/STRICT>.fasta) 
This is the file with all the consensus sequences (nucleotides and/or proteins). 
 
✴  Alignment file (<db sequence>_alignment.fasta) 
The alignment of the db sequence with the corresponding input sequences is given.  
 
Note The maximum number of characters for its name is limited to 200. 

Note It is possible to perform a consensus based on results from different databases. In this case, the 
user either needs to select several databases when performing the BLAST, or merge the XLS ‘results 
table’ of distinct BLAST searches. In the latter case, use a text editor program for merging and NOT 
Excel! 

 When the option Consensus ➙ Run wwwblast and build consensus is chosen, the consensus is 
built right after the wwwblast is performed. The same files are created as when running these two 
functionalities separately. Attention! Don’t forget to adjust the settings (for both) before launching. 
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4. Tools 
4.1 Removal of adaptors sequences 

 This functionality permits to remove a string of bases (named ‘adaptor’) from the sequences. 
After defining the adaptor sequence, the user selects the FASTA file to be processed as well as the 
QUAL file when available (i.e., strings of numbers separated by space corresponding to the quality of 
the bases in the FASTA file). If the adaptor is located at the edges of the sequence, then it is removed 
and the corresponding quality values are trimmed. No mismatches are tolerated, and only the first 
encounter of the adaptor is taken into account; thus, it might be necessary to run this tool several times 
to remove all ‘adaptor’ sequences. If the adaptor is located in the middle of the sequence, then it is 
removed and the sequence is split in two parts. The part of the sequence before the adaptor is named 
‘<Sequence name>_before’, whereas the part after the adaptor is named ‘<Sequence name>_after’. The 
quality file is processed in the same way. An example is provided below, where the adaptor sequence is 
‘GGGG’. 
 

Non-treated Treated 
GGGGAGCTAGTCGATGCT AGCTAGTCGATGCT 
AGCTAGTCGATGCTGGGG AGCTAGTCGATGCT 
GGGGAGCTAGTCGATGCTGGGG AGCTAGTCGATGCTGGGG 
AGCTAGTGGGGCGATGCT AGCTAGT CGATGCT 
AGGGGGCTAGTCGATGCT A GCTAGTCGATGCT 

 
4.2 Removal of Ns from the sequence edges 
 This functionality allows removing Ns located at the edges of nucleotide sequences in a single or 
multiline FASTA file. If a sequence only consists of Ns then it is completely removed. Note also that 
internal Ns are not removed (i.e., group of Ns flanked by other nucleotides). The output FASTA file is 
created in the same folder as the input and its name is ‘<name>_without_Ns’. If the <name> includes 
dots, anything after the first dot is considered as file extension and is added at the end of the output file 
name. In the output, the sequences are always at a single line.  
 
An example of input/output sequences is shown in the table below: 
Non-treated Treated 
NNNNNAGCTTAGCACTNNNNNNN AGCTTAGCACT 
AGCCAGCATGCTNNNNNNNN AGCCAGCATGCT 
AGCCAGCATGCT AGCCAGCATGCT 
AGCCAGNNNNNCATGCT AGCCAGNNNNNCATGCT 
NNNNNNNNN No output sequence 

 

4.3 Replace ‘-‘ by ‘N’ 
 This utility allows replacing gaps (‘-’) by Ns in sequences from a FASTA file. The output 
FASTA file is created in the same folder as the input and its name is ‘<name>_without_dashes’. If the 
<name> includes dots, anything after the first dot is considered as file extension and is added at the end 
of the output file name. This utility is helpful for instance to create a database using the consensus 
sequences created by ‘LANE runner’. Given that dashes ‘-‘ are not recognized by the scripts used to 
create BLAST databases (see Appendix III), it is important to replace them by Ns. 
 
4.4 Sequence size selection 
 This tool permits to keep those sequences in a FASTA file that are above the specified length. 
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After defining the size threshold, the user should select an input FASTA file. Single line or multiple line 
sequences are allowed and returned in the same format. The output FASTA file is created in the same 
folder as the input and its name is ‘<name>_above_<threshold>’. If the <name> includes dots, anything 
after the first dot is considered as file extension and is added at the end of the output file name. 
 
4.5 Remove/Select sequences from a FASTA file 
 This is a useful tool to keep or remove sequences from a FASTA file (script by Dr. 
Takebayashi). The user must provide a list of sequence identifiers (one per line) corresponding to 
sequences to keep/remove and the FASTA file containing the sequences. Afterwards, the name and 
location of the output needs to be selected.  
 If the sequences in the list need to be removed, the remaining sequences are provided as output. 
If they need to be kept, they are the only sequences returned in the output FASTA file. The sequences in 
the output file are always multiple lines of 70-characters width and sequences are returned in upper case, 
so any masked information using lower case is lost. It must be noted too that the sequence headers will 
not be retrieved in the FASTA file if they include a ‘#’ character, resulting in a warning message. 

 
4.6 Apply dustmasker (nt)/segmasker (aa) 

 These functionalities permit to mask low complexity regions either in protein sequences in the 
case of segmasker, or in nucleotide sequences for dustmasker, considering the default masking 
parameters in BLAST+ for these programs. To use these tools, a BLAST+ package must be installed 
locally and the BLAST+ path defined in BLAST+ ➙  BLAST+ paths. The user selects the FASTA file to 
be processed and the name of the output file that is going to be created. Two different kinds of outputs 
can be obtained: 

- A FASTA file in which the masked regions are represented in lower case. 
- An ASN1 binary file containing information about masked intervals.  

 Both can be used to store the masking information in databases, as explained in the NCBI 
BLAST+ documentation. 
 
4.7 Reciprocal best BLAST hit (RBBH) selection 

 This tool identifies Reciprocal Best Blast Hits (RBBH). Two sequences, SA and SB, are RBBH 
when for sequence SA in dataset A and sequence SB in dataset B, the best BLAST hit to SA is SB and 
vice versa. Hence, to use this functionality the user needs two ‘results tables without repetitions’ from 
reciprocal BLAST searches in ‘LANE runner’. RBBH are selected as follows: 

- From the ‘forward’ BLAST (first ‘Results’ table selected as input by the user), the best hit for each 
input sequence is selected considering the following conditions: lowest e-value, greatest match length 
and highest percentage of identity. In case all are the same, the two first hits encountered are selected. 
- From the ‘reverse’ BLAST (second ‘Results’ table selected as input by the user), all hits in the 
‘results table without repetitions’ are selected because they are the best hits at a specific location of the 
input sequence.  

- After selecting the best hits, the tool checks if they are reciprocal, and lists the RBBH along with the 
‘forward’ BLAST hit information in the output file defined by the user. 

This approach is appropriate if: 
1. In the ‘forward’ BLAST, the input sequences are contigs that we want to annotate and therefore 

can only have one annotation that corresponds to their best database hit. 
2. In the ‘reverse’ BLAST, the query sequences are annotated and more complete sequences that can 

be hit by more than one contig in different regions. Hence, it is better to keep the best hit for each 
query location. 

In the tables below, there is an example about how the RBBH are selected, showing in bold the best 
hits: 
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4.8 Merging n FASTA files to one NEXUS file 
 This is a helpful tool for preparing input files for phylogeny inference analyses: several FASTA 
files can be merged into one NEXUS file by combining the sequences from the same taxa. For example, 
it is possible to combine several genes that were sequenced in different species. In addition to merging 
the sequences, a MetaPIGA (www.metapiga.org) block is automatically created, containing a charset for 
each FASTA file (for example, each gene). The format of the sequence names in the FASTA files 
should be as follows:  
>GENE_TAXON_ OTHER_INFO  
where:  
- GENE is the sequence identifier and should be the same for all the sequences within a FASTA file. 

This name will be used as an identifier for the corresponding charset. 
- TAXON is the name of the taxon to be used in the NEXUS file. This name has to be exactly the same 

in all merged FASTA files. If a taxon is missing from one file, then a stretch of gaps will be added in 
the NEXUS file.  

- OTHER_INFO may contain any other kind of annotation/documentation data that will be disregarded 
by the program.  

- It is important that GENE and TAXON do NOT contain any underscores ( _ ), as this is the delimiter 
of GENE and TAXON 

This functionality of ‘LANE runner’ can be used both for nucleotide and protein sequences. If Ns or Xs 
are present, they will be replaced by gaps (-). 
 
Example of input and resulting files: 
FASTA file 1: 
>ENSG00005689_Pogona 
ATGGGGCTGATGGCTGATGCTAGCT 
>ENSG00005689_ENSGALG_0000000342 
ATGGGGNNNNTGGCTGATGCTAGCT 
>ENSG00005689_ENSACAG_0000012324 
ATGGGGCTGAT---TGATGCTAGCT 
FASTA file 2: 
>Gene2_Pogona 
GGGGACGATGCTGGTACGTGAATGA 
>Gene2_ENSGALG_0000000342 
GGGGACGATGCTGGGCTGTGAATGA 

Forward BLAST 
Sequence Hit name e-value Match length %ID 
Homo 1 Mus 1 0 121 89 
Homo 1 Mus 2 E-30 98 89 
Homo 2 Mus 3 1.3E-30 87 97 
Homo 2 Mus 4 0.0035 31 75 
Homo 3 Mus1 0 100 85 
Homo 4 Mus 3 4.37E-13 62 91 

RBBH 
Homo 1 Mus 1 
Homo 2 Mus 3 
Homo 3 Mus 1 

Reverse BLAST 
Sequence Hit name e-value Match length %ID Query start Query end 

Mus 1 Homo 1 0 120 88 200 319 
Mus 1 Homo 3 0 99 83 500 598 
Mus 2 Homo 4 4.5E-21 63 76 100 162 
Mus 3 Homo 2 1.21E-31 85 91 300 384 
Mus 4 Homo 2 0.00000063 32 80 300 331 
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Resulting NEXUS file: 
#NEXUS 
BEGIN METAPIGA; 
CHARSET NAME=ENSG00005689 SET{ 1-25 }; 
CHARSET NAME=Gene2 SET{ 26-50 }; 
END; 
BEGIN DATA; 
  DIMENSIONS NTAX=3 NCHAR=50; 
  FORMAT DATATYPE=DNA GAP=-; 
MATRIX 
Pogona  ATGGGGCTGATGGCTGATGCTAGCTGGGGACGATGCTGGTACGTGAATGA 
ENSGALG  ATGGGG----TGGCTGATGCTAGCTGGGGACGATGCTGGGCTGTGAATGA 
ENSACAG   ATGGGGCTGAT---TGATGCTAGCT------------------------- 
; 
END; 
 
4.9 Alignment tool 

 It performs a pairwise alignment (using JAligner) between a main sequence and a secondary one 
and its reverse complement. This is actually the process by which the ‘correct’ orientation is identified 
before submitting the nucleotide sequences to MUSCLE or Clustal Omega. In the latter case, the main 
sequence is the db sequence, and the secondary the input sequence. The user can define the matrix used 
for the alignment of nucleotides or proteins; the most commonly used for proteins is BLOSUM62 and 
for nucleotides EDNAFULL. 
 
4.10 Compare lists 
This function allows comparing lists of names (for example, sequence headers) found in separate files. 
Multiple input files can be selected by pressing command-click (in OS X), ctrl-click (in Windows and 
Linux) or shift-click (in all platforms). The lines from each file are compared to the ones in the other files 
and a ‘Results.xls’ is created, where each row corresponds to a name on the list and each column to a file 
being compared. If a name is present in a file, then a ‘YES’ appears at the corresponding column, 
otherwise a ‘NO’. The last column contains the count of files in which a specific line is observed. This 
tool is useful for instance to compare lists of sequence headers. 
 
Note Tabs are not allowed in the names to compare.  
 
5. Help 
 In the ‘Help’ menu, it is possible to adjust the memory settings. The user can define the 
maximum memory to be used by ‘LANE runner’. This setting is computer-capacities dependent. Note 
that the memory used by local BLAST+ or Clustal Omega is independent of the memory set up for 
‘LANE runner. Hence, enough free memory needs to be available for these programs to run properly. 

 
 Note An alternative way of setting the maximum memory is to change the –Xmx option of the 
‘lane_runner_console.vmoptions’ file, but this file only influences the Console version of the software. 
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wwwblast and BLAST+ are  part of the C-toolkit of NCBI and can be downloaded from: 
wwwblast: ftp://ftp.ncbi.nlm.nih.gov/blast/executables/release/2.2.26/ (it is no longer supported by 
NCBI) and http://applications.lanevol.org/lanerunner/ 
The latest BLAST+ release: ftp://ftp.ncbi.nlm.nih.gov/blast/executables/blast+/2.2.29 
 
 
Detailed explanations on: 
-How to install the wwwblast server is provided at the following site: 
www.ncbi.nlm.nih.gov/staff/tao/URLAPI/wwwblast/ 
-How to install BLAST+ locally and use the different command line options is found at: 
http://www.ncbi.nlm.nih.gov/books/NBK52638/ 
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Annex I. Installing wwwblast on a Mac (64bits) 
Important note wwwblast is no longer supported by NCBI but the last version is available at the 
‘LANE runner’ site 
1. Download wwwblast from the ‘LANE runner’ site (applications.lanevol.org/lanerunner/) and select 
the Mac platform: wwwblast-2.2.26-universal-macosx.tar.gz (it might appear as wwwblast.darwin.tar 
when de-compressed). 
2.  Move the file to the desired location, for example ‘/Library/WebServer/Documents/’ and in a 
Terminal window, type: 
 cd /<Path to file> (or drag-and-drop the folder in the Terminal window) 
 tar -xvpf wwwblast-2.2.26-universal-macosx.tar.gz  

The ‘blast’ folder is created at this location 
1. For Mac OS X version 10.7 or lower: To enable web sharing, go to System preferences ➙ Internet & 

Network ➙ Sharing and select Web sharing.  

For Mac OS X version 10.8 or higher: Apache must be started by typing the following command in 
the terminal: sudo apachectl start 

2. Test the localhost by typing on a browser: http://localhost/  
The following message should appear: It works! 

3. Then type: http://localhost/blast/ and the following page should appear 

 
4. If the following error message appears when selecting one of the BLAST versions: “Error Cannot 

execute cgi script on standalone WWW blast server”, then the ‘httpd.conf’ needs to be modified (info 
from: http://www.bio.net/bionet/mm/bio-soft/2004-February/024182.html). From the Finder, select 
Go ➙ Go to Folder and type /etc/apache2/. Then you will need to modify the ‘httpd.conf’ 
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including the information shown below or, in case the ‘httpd.conf’ file does not exist, create it by 
including this information. To modify the file use a Text editor, like TextWrangler.  

Locate the comment line that starts with: “Library/WebServer/CGI-Executables” and copy the 
following text below the comment lines: 
<Directory “/Library/WebServer/Document/blast/”> 
AllowOverride None 
Options ExecCGI -Indexes -Includes FollowSymLinks MultiViews 
Order Allow,Deny 
Allow from all 
Deny from env=is_nasty env=is_robot 
AddHandler cgi-script .cgi 
AddHandler imap-file map 
</Directory> 
Note It is advised to save a copy of the original ‘httpd.conf’ before modifying it. 

5. Restart the computer 
6. Test if it is working at http://localhost/blast/blast.html. 

If not, type in the Terminal the following command to restart Apache:  
sudo apachectl restart 

If it works, the BLAST search page should look like the one below. 
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Annex II. Installing BLAST+ 
 

II.1. BLAST+ setup for Windows (functional in Windows XP, Vista or 7) 

1. Download the latest BLAST+ installer for Windows (32 or 64 bits) from 
ftp://ftp.ncbi.nlm.nih.gov/blast/executables/LATEST/ or from the LANE runner site 

2. Use the built-in installer, accept the license agreement and select the installation directory. Once the 
installation is completed, a bin directory containing the different BLAST+ utilities, a doc directory 
and an uninstaller are created. 

3. Create a ‘db’ subdirectory in the directory in which BLAST+ is installed or at any other location on 
your hard drive. Databases can be created using the makeblastdb executable (see Annex III.2). 

4. Configure Windows to recognize BLAST programs under ‘C:\<blast+_folder>\bin’. For this 
purpose: 
a. Click on Start ➙ Settings ➙ Control Panel 
b. Click the ‘System’ icon and in the pop-up click on the ‘Advanced’ tab 
c. Click the ‘Environment Variables’ button 
d. Click the ‘New’ button under the ‘User variable for…’ panel 
e. For the ‘db’ folder, type the environment variable name (BLASTDB) and enter the absolute path 

to the ‘db’ folder. Then press OK. 
f. For the ‘bin’ folder, type the environment variable name (Path) and enter the absolute path to the 

‘bin’ folder. Then press OK. 
5. In ‘LANE runner’, choose BLAST+ ➙ BLAST+ paths and select the directories in which BLAST+ is 

installed (the blast folder and not the bin folder) and the databases are stored. 
 

II.2. BLAST+ setup for Unix-like systems  
1. Download the latest BLAST+ package for your Unix workstation from 

ftp://ftp.ncbi.nlm.nih.gov/blast/executables/LATEST/ or from the LANE runner site. 
If you have administrator privileges on a machine running Mac OS X version 10.5 or higher, 
download the .dmg installer and follow the instructions. In this case, the BLAST+ application is 
installed in /usr/local/ncbi/blast/ along with an uninstaller and any previous content is deleted. 
Continue directly to step 4. If you are not administrator, continue to step 2. 

2. Move the package to the desired location and extract it using the following command:  
tar zxvpf ncbi-blast-X.X.XX-OS.tar.gz  
(where X.X.XX-OS is the BLAST+ version and the operative system) 

3. This will install the package and generate a new BLAST+ directory with bin and doc subdirectories. 
The bin directory includes all BLAST+ utilities. 

4. In Mac OS, the /usr/ directory is ‘hidden’ and it can only be accessed via the Terminal, as follows: 
open the Terminal and type ‘cd /’ to get to the root directory and then type ‘cd usr/local/ncbi/blast/’ 
to enter the BLAST directory. 

5. Add the blast/bin folder to your PATH, such that it can be easily accessible. In the Terminal, type: 
cd / to get to the root directory  
sudo nano .profile to open the Terminal text editor and create the .profile file 
type PATH=<path to blast bin folder>:${PATH} 
You can then save your .profile file in nano by pressing Control-o followed by Return to accept the 
file name. To exit nano, press Control-x. 

6. Create an .ncbirc file under the home directory, needed for BLAST programs to locate the database 
folder. In the Terminal, type: 
cd / to get to the root directory  
sudo nano .ncbirc to open the Terminal text editor and create the .ncbirc file 
type 
[BLAST]  

  BLASTDB=<full path to db directory>/  
You can then save your .ncbirc file in nano by pressing Control-o followed by Return to accept the 
file name. To exit nano, press Control-x. 
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7. In ‘LANE runner’, choose BLAST+ ➙ BLAST+ paths and select the directories in which BLAST+ is 
installed (the blast folder and not the bin folder) and the databases are stored. 

 
Annex III. Installing a new BLAST database 
 

III.1 wwwblast 
1. Download or create the FASTA file of the database 
2. Transfer the file in the BLAST server folder (for a Mac: /Library/WebServer/Documents/blast/db) 

where the ‘formatdb’ executable should be. Attention! The extension of the database FASTA file 
should always be ‘.fa’  

3. Open a Terminal window and type:  
 cd /Library/WebServer/Documents/blast/db (path to the BLAST server folder) 
 ./formatdb -i Homo_sapiens.fa -p F -n Homo_sapiens 
 -i sets the name of the FASTA file to be formatted (in example Homo_sapiens.fa) 
 -p describes the file content: F for nucleotides and T for proteins 
 -n sets the name of the database (the name of the file without the FA extension) 
4. The name of the new database has to be added in the ‘blast.rc’ file. For example: 
 blastn test_na_db Homo_sapiens 
 blastp test_aa_db 
 blastx test_aa_db 
 tblastn test_na_db 
 tblastx test_na_db Homo_sapiens 

In this case the database will be available both for ‘blastn’ and ‘tblastx’ analyses. If the database is in 
a subfolder inside the db folder, indicate it in the file path in the ‘blast.rc’ file. (e.g. 
mammals/Homo_sapiens, if the subfolder is called ‘mammals’). 

5. The ‘blast.html’ should also be modified as follows: 
 <select name = "DATALIB"> 
     <option VALUE = " Homo_sapiens "> Homo Sapiens cDNA Ensembl 
     <option VALUE = "test_na_db"> test_na_db  
     <option VALUE = "test_aa_db"> test_aa_db 
 </select> 
6. The database has to be added in the ‘settings.xml’ file in order to be accessible via ‘LANE runner’ 

(see example in Annex IV). 
Note For the Consensus functionality of ‘LANE runner’ to work, the name of the BLAST database and 
the name of the FASTA file containing the corresponding sequences have to be the same. In the case 
above, if the FASTA file name were ‘Homo_sapiens.NCBI36.52.cdna.all.fa’, we would have to rename 
it to ‘Homo_sapiens.fa’. 
 

III.2 BLAST+ 

1. Download or create the FASTA file of the database. 
2. Transfer the file to the BLAST+ db folder. Attention! Always use the path defined in the .ncbirc file 
(see Appendix I) 
3. Open a Terminal window and type:  
 cd blast+/db/folder (path to the BLAST+ db folder) 
 makeblastdb –in db_file.fa –out db_file –dbtype nucl  
 -in sets the name of the FASTA file to be formatted 
 -out sets the name of the database (same name as FASTA file without file extension) 
 -dbtype describes the sequences type: ‘nucl’ for nucleotides and ‘prot’ for proteins 
4. Additional parameters can be set, such as a db title (-title), a different input type (-input_type) or 
masking data (-mask_data). For more information, look at the BLAST+ documentation. 
Note Do not include dots or spaces in the FASTA file name used to create the db. ‘LANE runner’ will 
ONLY consider as db name everything before the first dot. 
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Annex IV. Example of a ‘Settings.xml’ file  
 
<?xml version="1.0" encoding="UTF-8" standalone="no"?> 
<lanerunner> 
<!-- Your email is necessary only if using the EBI Clustal Omega or CLUSTAL 
service.--> 
 <email value="your.email@here.com"> 
 </email> 
 <consensus aligner="CLUSTAL" value="MAJORITY"> 
 <coverage consider="false" value="40"/> 
    <identity consider="false" value="90"/> 
    <averageContigCoverage consider="false" value="2.0"/> 
    <proportionN fivePrim="30" threePrim="30"/> 
    <local_clustal path="/<clustal_omega path>/" use="false"/> 
  </consensus> 
<!-- This part is only relevant for wwwblast. It allows the user to create groups 
of databases (dbgroup). The ‘location’ indicates the path to the db on the wwwblast 
server which can be accessed from a distance using its IP address.--> 
<wwwblast> 
  <database> 
    <dbgroup name="Example of Protein Database"> 
      <db location="<path to db folder>" name="Database" selected="false" 
server="server.IP.address/blast" type="proteins"> 
        <blast> 
            <PROGRAM value="blastx"/> 
            <EXPECT value="0.05"/> 
            <FITLER value="Low complexity"/> 
            <DB_GENETIC_CODE value="1"/> 
            <GENETIC_CODE value="1"/> 
            <LCASE_MASK value="no"/> 
            <WORD_SIZE value="3"/> 
            <UNGAPPED_ALIGNMENT value="no"/> 
            <NUCL_PENALTY value="-1"/> 
            <NUCL_REWARD value="2"/> 
            <PERC_IDENT value="50"/> 
            <MIN_MATCH_LENGTH value="30"/> 
            <REP_OVER_BOUND value="100"/> 
            <EXPECT_LOW value="0"/> 
            <GAPCOSTS value="11 1"/> 
            <MEGABLAST value="no"/> 
   <MATRIX value="BLOSUM45"/> 
   <THRESHOLD_2 value="12"/> 
   <RESULT_FILES value="no"/> 
          <WINDOW_SIZE value=""/> 
          <SOFT_MASKING value=""/> 
          <DUST_SEQ_MASKING value=""/> 
          <MAX_TARGET_SEQS value=""/> 
       </blast> 
     </db> 
   </dbgroup> 
   <dbgroup name="Example of Nucleotide Database"> 
     <db location="<path to db folder>" name="Database2" selected="false" 
server="server.IP.address/blast" type="nucleotides"> 
       <blast> 
            <PROGRAM value="blastn"/> 
            <EXPECT value="0.05"/> 
            <FITLER value="Low complexity"/> 
            <DB_GENETIC_CODE value="1"/> 
            <GENETIC_CODE value="1"/> 
            <LCASE_MASK value="no"/> 
            <WORD_SIZE value="11"/> 
            <UNGAPPED_ALIGNMENT value="no"/> 
            <NUCL_PENALTY value="-1"/> 
            <NUCL_REWARD value="2"/> 
            <PERC_IDENT value="50"/> 
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            <MIN_MATCH_LENGTH value="50"/> 
            <REP_OVER_BOUND value="100"/> 
            <EXPECT_LOW value="0"/> 
            <GAPCOSTS value="5 1"/> 
            <MEGABLAST value="no"/> 
   <MATRIX value="PAM70"/> 
   <THRESHOLD_2 value="0"/> 
   <RESULT_FILES value="no"/> 
          <WINDOW_SIZE value=""/> 
          <SOFT_MASKING value=""/> 
          <DUST_SEQ_MASKING value=""/> 
          <MAX_TARGET_SEQS value=""/> 
        </blast> 
      </db> 
    </dbgroup> 
  </database> 
 </wwwblast> 
<!-- This part is only relevant for blast+ and should NOT be modified by the user. 
It is automatically updated via the LANE runner interface. Note that it is not 
possible to create several database groups (dbgroup), as for wwwblast. A single one 
is available with all the db in the folder. --> 
<blast_plus> 
  <blastpath value ="/<path to blast+ folder>/"/> 
  <blastdbpath value="/<path to blast+ db>/"/> 
  <database> 
  <dbgroup name="Ungrouped"> 
      <db location="<path to blast protein db>" name="Protein_Database" 
selected="false" server="localhost" type="PROTEINS"> 
          <blast> 
            <PROGRAM value="blastx"/> 
            <EXPECT value="0.05"/> 
            <FITLER value="None"/> 
            <DB_GENETIC_CODE value="1"/> 
            <GENETIC_CODE value="1"/> 
            <LCASE_MASK value="yes"/> 
            <WORD_SIZE value="3"/> 
            <UNGAPPED_ALIGNMENT value="no"/> 
            <NUCL_PENALTY value="-1"/> 
            <NUCL_REWARD value="1"/> 
            <PERC_IDENT value="50"/> 
            <MIN_MATCH_LENGTH value="30"/> 
            <REP_OVER_BOUND value="90"/> 
            <RESULT_FILES value="no"/> 
            <EXPECT_LOW value="0"/> 
            <GAPCOSTS value="15 2"/> 
            <MEGABLAST value="no"/> 
            <MATRIX value="BLOSUM45"/> 
            <THRESHOLD_2 value="15"/> 
          <WINDOW_SIZE value="40"/> 
            <SOFT_MASKING value="no"/> 
          <DUST_SEQ_MASKING value="default"/> 
          <MAX_TARGET_SEQS value="500"/> 
          </blast> 
        </db> 
      <db location="<path to blast nucleotide db>/" name="Nucleotide_Database" 
selected="false" server="localhost" type="NUCLEOTIDES"> 
          <blast> 
            <PROGRAM value="blastn"/> 
            <EXPECT value="0.05"/> 
            <FITLER value="None"/> 
            <DB_GENETIC_CODE value="1"/> 
            <GENETIC_CODE value="1"/> 
            <LCASE_MASK value="no"/> 
            <WORD_SIZE value="3"/> 
            <UNGAPPED_ALIGNMENT value="no"/> 
            <NUCL_PENALTY value="-1"/> 
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            <NUCL_REWARD value="1"/> 
            <PERC_IDENT value="50"/> 
            <MAX_TARGET_SEQS value="100"/> 
            <MIN_MATCH_LENGTH value="30"/> 
            <REP_OVER_BOUND value="90"/> 
            <RESULT_FILES value="no"/> 
            <EXPECT_LOW value="0"/> 
            <GAPCOSTS value="13 3"/> 
            <MEGABLAST value="no"/> 
            <MATRIX value="BLOSUM45"/> 
            <THRESHOLD_2 value="15"/> 
            <SOFT_MASKING value="yes"/> 
            <DUST_SEQ_MASKING value="yes"/> 
          </blast> 
        </db> 
      </dbgroup> 
  </database> 
 </blast_plus> 
 </lanerunner> 
 

Notes    The ‘email value’ should be changed to the email address of the user. It is only used for 
accessing the EBI Clustal Omega and MUSCLE web services. 
At the wwwblast section, the ‘type’ of the database should be modified accordingly (‘proteins’ 
or ‘nucleotides’). 

   The server IP address for wwwblast must be provided with the path to the ‘blast.cgi’ file and 
the ‘db’ folder.   

  The paths to the blast folder (NOT the bin) and BLAST+ databases should be indicated within 
‘LANE runner’ (BLAST+ ➙ BLAST+ paths) and NOT in the XML file. 

  The path to the local Clustal Omega installation (if available) should be indicated within 
‘LANE runner’ (Consensus ➙ Settings ➙ Local Clustal Omega) and NOT in the XML file. 
‘Consensus’ ➙ ‘Settings’ ➙ ‘Local Clustal Omega’ 
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Annex V. Explanation of the wwwblast parameters 
 
‣ Program: Specifies which program to run (input vs. database): blastn (nucleotide vs. nucleotide), 

blastp (protein vs. protein), blastx (translated nucleotide vs. protein), tblastn (protein vs. translated 
nucleotide), tblastx (translated nucleotide vs. translated nucleotide) 

‣ Expect value: Specifies expect value (e value) cutoff (default is 0.05) 
‣ Sequence filter identifier: Specifies which filter to use to mask the input sequences (default is low 

complexity) 
‣ Enable masking of lower case in query: Use lower case filtering of FASTA sequences (default is 

‘no’) 
‣ Word Size: Default is 11 for nucleotide blast and 3 for protein blast 
‣ Ungapped alignment: Default is ‘no’ 
‣ Penalty for a nucleotide mismatch: for blastn only (default is -1) 
‣ Reward for a nucleotide match: for blastn only (default is 2) 
‣ Percentage of identity cut-off threshold: Sets percent identity cut-off (default is 50%) 
‣ Minimum Match length threshold: Sets the minimum match length for a hit to be accepted (default is 

50 for blastn and 30 for the others) 
‣ Repetition/Overlap threshold: The threshold for distinguishing repetitions from overlaps. The value is 

in nucleotides for blastn, blastx and tblastx and in amino acids for blastp and tblastn. 
‣ Expect Low value: Lowest expect value threshold for formatting (default is 0) 
‣ Gap open and gap extend costs: Default is ‘5 2’ for nucleotides and ‘11 1’ for proteins) 
‣ MegaBlast: Use Mega BLAST algorithm, for blastn only (default is ‘no’) 
‣ Protein score matrix: Matrix name (protein search only). The default is BLOSUM45, but 

BLOSUM62 maybe used for less distant sequences 
‣ Threshold for extending hits in second pass: Threshold for extending hits in second pass for multi-

pass search. The defaults are: blastp=11, blastn=0, blastx=12 (when set to 14, the search is faster), 
tblastn=13, tblastx=13. 

‣ Generate a result file for each sequence: Whether the results ‘alignment files’ will be created or not 
Detailed explanation of these parameters may be found at the following sites: 
http://www.ncbi.nlm.nih.gov/staff/tao/URLAPI/wwwblast/node22.html 
http://www.ncbi.nlm.nih.gov/BLAST/Doc/node9.html 
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Annex VI. Explanation of the BLAST+ parameters 
‣ Program: Specifies which program to run (input vs. database): blastn (nucleotide vs. nucleotide), 

blastp (protein vs. protein), blastx (translated nucleotide vs. protein), tblastn (protein vs. translated 
nucleotide), tblastx (translated nucleotide vs. translated nucleotide). In the case of blastn it 
corresponds to the normal blastn instead of MegaBlast. 

‣ Expect value: Specifies expect value (e value) cut-off (default is 0.05). 
‣ Reward/penalty for a nucleotide match/mismatch: Pairs of reward/penalty values for a nucleotide 

match/mismatch. It is only available for blastn searches (default is 1/-1). 
‣ Gap open/extension costs: Cost to open or extend a gap. The possible pairs of values are a function of 

the reward/penalty ones. Default values are 2/1 for blastn and in proteins it depends on the chosen 
protein score matrix (default is 15/2 for BLOSUM45). 

‣ Enable masking of lower case in query: Sets if lower case filtering in query and database sequences 
should be used (default is ‘no’). 

‣ Threshold for extending hits in 2nd pass: Minimum score to add a word of a specific word size to the 
BLAST look-up table (protein searches only). Defaults are blastp = 14, blastx = 15, tblastn = 16, 
tblastx = 16). 

‣ Database genetic code: The genetic code of the database sequence (default is standard). It is active 
when the search requires a translated nucleotides database (tblastn and tblastx). 

‣ Query genetic code: The genetic code of the query sequence (default is standard). It is active when 
the search requires a translated nucleotide query (blastx and tblastx). 

‣ Perform ungapped alignment: Defines in a blastn or blastp search, if the alignment is gapped or 
ungapped (no gaps opened). It is available only for blastn and blasp and the default is ‘no’. 

‣ Word size: Word size of initial match. Default is 3 for blastn and 11 for all the others. 

‣ Soft masking: If set to ‘yes’, masking is applied only for finding initial matches. If set to ‘no’, 
sequences are masked in all phases of the search (i.e., hard masking). Default is ‘yes’ for blastn and 
‘no’ for the others. 

‣ Protein score matrix: Substitution scoring matrix to use when comparing protein or translated 
nucleotide sequences. The default matrix is BLOSUM45 that is more suitable to compare distantly 
related sequences. 

‣ Low complexity masking: Filter nucleotide/protein sequences with dust/seg algorithms, when set to 
‘yes’. If set to ‘default,’ it considers the default parameter. Default is ‘no’ for blastp and ‘default’ for 
the others. 

‣ Number of CPUs: Number of threads to use for a blast search. Attention! It must be modified each 
time a BLAST+ search is performed (default is 1). 

‣ Maximum target sequences: Maximum number of db sequences hitting a query sequence that are 
kept (default is 500). 

‣ Percent of identity cut-off threshold: Sets the minimum percentage of identity allowed for a hit in 
order to be kept (default is 50%). 

‣ Minimum match length: Sets the minimum percentage of identity allowed for a hit in order to be 
kept. The length corresponds to amino acids for translated nucleotides and protein blast searches and 
to nucleotides for blastn (default is 30 for proteins and 90 for nucleotides). 

‣ Repetition/Overlap threshold: The threshold for distinguishing repetitions from overlaps. The value is 
in nucleotides for blastn, blastx and tblastx and in amino acids for blastp and tblastn. 

‣ Generate a result file for each sequence: Whether the results ‘alignment files’ will be created or not 
(default is ‘no’).  
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Annex VII. Installing Python 2.7 and perl 5 interpreter on MS Windows 
Python: 

1. Download the Python installer for Windows from the 
https://www.python.org/download/releases/2.7.6 web page. 

2. Run the downloaded installer. 
3. Right click on “My Computer”, “Properties”. On the left side of the window, open “Advanced 

system settings”, and then “Environment variables…”. On the top “User variables…” list, click on 
“PATH” variable and then on the “Edit...” button. 

4. Append to the variable value “;<path to the Pyton2.7 folder>” without the quotes, 
where <path to the Pyton2.7 folder> is the path to the installation folder of Python 
2.7 (note the semicolon before the path). 

5. Make sure that the “Path” system environment variable is set by opening the Command Prompt 
and typing “python --version”. The prompt should return version 2.7.6. 

Perl: 
1. Download the Perl installer for Windows from the http://strawberryperl.com/ web page. 
2. Run the downloaded installer. 
3. The path to the Perl folder should already be included in the “Path” system environment variable. 

If not, append it as done for Python. 
4. Make sure that the “Path” system environment variable is set by opening the Command Prompt 

and typing “perl –version”. The prompt should return version 5.xx.x (where xx.x is the 
current version of perl 5). 

 


