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Introduction:  ProTIS (Profiler of Transposon Insertion Sites) is a Perl script which takes an input DNA sequence and characterizes all possible Sleeping Beauty transposon insertion sites at TA dinucleotides.  All sites are scored based on the Vstep profiles of the 6 nucleotides flanking each side of the TA dinucleotide.  These profiles are then classified into four classes based on rules adapted from Liu, et al 2004.  The sites are then scored based on the observed insertion frequency of the class, and the scores are summed across a given bin size to give an estimation of insertion likelihood of each bin across the input DNA sequence.
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Running ProTIS:  The ProTIS Perl script must be run through a Perl interpreter.  In Mac OSX, the “Terminal” utility (Applications->Utilities) allows access to the built-in interpreter in the OS.  For Windows machines, ProTIS must be run through a third-party interpreter such as ActivePerl, available free from ActiveState (http://www.activestate.com/Products/ActivePerl/?mp=1).  This package can be installed to allow execution from the command prompt (available in the start menu under Programs->Accessories).

From the command line, type “perl ProTIS.pl” to execute the program.  ProTIS will then prompt for the input filename; if the file is not in the current working directory, the full path name must be specified.  Output files will be written to the same folder as the input files.

Input file format:  Input files should be in FASTA format, with an optional line starting with a “>” character followed by a sequence name and a newline/return.  The input DNA sequence starting on the next line will be read in until either the next “>” character or the end of the file.  All characters besides A, T, C, G and N will not be recognized by the program and will not be analyzed.

Output files:  ProTIS generates three text output files, each named with the name of the input file appended with a specific suffix.  The file ending in “-ta.txt” lists every site by position and gives the Vstep conversion for every dinucleotide step in the site, followed by the classification.  The file ending in “-table.txt” lists each site, along with sequence and Vstep values, in rows.  The file ending in “-v-bins.txt” gives a sum of the weighted scores for each bin of a defined bin size (determined by the $binsize variable in the script; see below) across the entire input sequence, in a format with can be easily graphed in Microsoft Excel.

Adjustable parameters:  The following variables can be adjusted within the script to manipulate the format of the output files (all found under “ANALYSIS VARIABLES”:

V-step substitution values:  Values for each dimer step used to generate profiles for insertion sites.  current values for each dinucleotide are based on Olson et al, 1998

Scoring values:  These values are used to weight each site for the binning function; current weights are based on the observed integration frequencies reported in Geurts et al, 2006.

$binsize:  use to adjust the size of the bins for the –v-bins file; units are in bp.

$taseqlen:  total size of the TA site pulled out, centered at TA dinucleotide (note that if this value is odd, the program rounds down to find the midpoint for the TA site).

Classification arguments:  The logical arguments for site classification are listed as separate functions at the bottom of the script.  The logical operators may be altered in each function; values in the vstep string are indexed starting at 0 (thus, for a 12bp sequence centered around a TA dinucleotide, the $vry[0] value corresponds to the Vstep between the first two nucleotides in the sequence). 
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