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Psafe software is implemented in Perl and R. The software can be run by command lines. The package includes the manual, software (Psafe.pl) and a folder of resource.

Usage:   Psafe.pl <command> [<arguments>]\n
Command: 
         rawpilese      pileup mapped reads (sam file) of single end sequencing
         rawpilepe      pileup mapped reads (sam file) of paired end sequencing
         rawpilepeV2      pileup mapped reads (sam file) of paired end sequencing (do not care the mate is clipped or not)
         unipilese      unique reads pileup of single end sequencing
         unipilepe      unique reads pileup of paired end sequencing
         mlecount       Adjust allele count by base quality score 
                        with Maximum likelihood estimation and output the 
                        adjusted count results
         refbias	Control the reference allele alignment bias

The input is sorted sam file that could be generated by any mapping programs and then sorted by Samtools. 
The software is NOT aimed to identify SNPs. So it is better to identify SNPs first and then run the software to adjust the allele frequency on SNP positions or positions of interest. Raw allele count for each position can be gained from rawpilese / rawpilepe / rawpilepeV2; adjusted allele count can be gained after running the whole pipeline. 
The raw pileup without considering the amplification can be gained by three rawpile* commands depending on users’ need. Rawpilese is for single end sequencing or for when you do not want to consider the mate pair; rawpilepe and rawpilepeV2 are for paired end sequencing. The only difference between rawpilepe and rawpilepeV2 is that rawpilepe requires both mates are mapped without clipping. The output from rawpilese/pe/peV2 is raw read counts at each position (as raw in our manuscript).
The amplification bias removal is implemented by unipilese and unipilepe for single end sequencing and paired end sequencing, respectively.
Then unique reads could be adjusted by MLE based on the base quality scores. The reference allele preferential bias can be adjusted by refbias.

For best use: 
rawpilese and unipilese should be used in individual sequencing or pooled sequencing with barcoding (from which, individuals can be identified). Our experience found that adjusting allele frequency without considering the mate pair gains the best results for individual sequencing or pools with barcoding, no matter they are single-end or paired-end sequenced. 
[bookmark: _GoBack]For pooled sequencing (no barcoding), the paired-end processing methods (rawpilepeV2 and unipilepe) work better. However, as we mentioned in the paper, the processing methods are not that good for pooled sequencing with single-end or pools with many individuals because of the large extra bias introduced in the pools of these two scenarios. If the pooled sequencing (no barcoding) is single-end sequenced or with many individuals in one pool, the software cannot be applied.
