Defind is implemented in Perl script. A module Possion.pm from BreakDancer (Chen, et al., 2009) is distributed with it for its proper function. You can get the usage of Defind.pl by run the script without any arguments:
$ perl ./Defind.pl
Usage: perl Defind.pl

Options: -c STR consensus file []


   -m STR mapping file []


   -n STR chromosome []


   -e STR MAQ exe path []


   -z INT the read length [0]


   -y INT the minimum deletion length [0]


   -g INT the minimum size of seed region [100]


   -l INT the predefined length to extend the seed regions leftwards [200]


   -r INT the predefined length to extend the seed regions rightwards [200]


   -b INT the mapping quality threshold used in the shrinking procedure [20]


   -u INT the mapping quality threshold used in the expanding procedure [45]


   -f INT the sequencing coverage threshold used in the shrinking procedure [1]


   -t INT the sequencing coverage threshold used in the expanding procedure [4]


   -s INT the size of sliding window used in the expanding procedure [40]


   -d INT the size of sliding window used in the shrinking procedure [4]


   -i INT the upper cutoff of insert size between paired end reads [400]


   -x INT the maximum size of deletion event detected by anomalous paired reads [500000]
We used the example data (chr05.fasta, read1.fastq, read2.fastq) which were distributed with Defind to show the detailed usage of Defind.
(A) Defind for MAQ
You must have MAQ (http://maq.sourceforge.net/) installed on your computer.
Suppose you had reference sequence in file chr05.fasta and paired end reads in files read1.fastq and read2.fastq with each contained one end of the paired reads. You can follow the steps below to find deletions:
(1)maq fasta2bfa chr05.fasta chr05.bfa
(2)maq fastq2bfq read1.fastq read1.bfq
(3)maq fastq2bfq read2.fastq read2.bfq
(4)maq map chr05.aln.map chr05.bfa read1.bfq read2.bfq
(5)maq assemble chr05.cns chr05.bfa chr05.aln.map
(6)maq cns2view chr05.cns >chr05.cns2view
(7)perl Defind_4MAQ.pl -c chr05.cns2view -m chr05.aln.map -n chr05 -e maq -z 35 -i 240 >chr05.del.out
“maq” is the path where it was installed.
If you have mapping file like chr05.aln.map in your hand, you can skip steps (2), (3), (4).
the content of chr05.del.out will be :
start | end | length | class | percentage of zero coverage region | region average coverage | BD abnormal reads support | poor quality abnormal reads support | upstream status | downstream status | z score | anomalous score

1003    2000    998     class I 100     0       19      0       1       1       101.65  99
(B) Defind for SAMtools
You must have SAMtools (http://samtools.sourceforge.net/) and Bwa (http://bio-bwa.sourceforge.net/, or other similar software) installed on your computer.
Suppose you had reference sequence in file chr05.fasta and paired end reads in files read1.fastq and read2.fastq with each contained one end of the paired reads. You can follow the steps below to find deletions:
(1) bwa index -a is chr05.fasta
(2) bwa aln chr05.fasta read1.fastq >aln_r1.sai
(3) bwa aln chr05.fasta read2.fastq >aln_r2.sai
(4) bwa sampe chr05.fasta aln_r1.sai aln_r2.sai read1.fastq read2.fastq >chr05.sam
(5) samtools faidx chr05.fasta
(6) samtools view -b -S -t chr05.fasta.fai -o chr05.bam chr05.sam
(7) samtools sort chr05.bam chr05_sorted
(8) samtools index chr05_sorted.bam
(9) samtools mpileup -ADSu -f chr05.fasta chr05_sorted.bam |bcftools view -Ag - >chr05.cns
(10) perl Defind_4SAMtools.pl -c chr05.cns -m chr05_sorted.bam -n chr05 -e samtools -k chr05.fasta -z 35 -i 240 >chr05.del.out
“bwa” and “samtools” are the path where they were installed.
If you have mapping file like chr05_sorted.bam in your hand, you can skip steps (1)—(8).
the content of chr05.del.out will be:
start | end | length | class | percentage of zero coverage region | region average coverage | BD abnormal reads support | poor quality abnormal reads support | upstream status | downstream status | z score | anomalous score

1003
2001
999
class I
99
0.02302
15
0
0
0
103.03
99
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