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Introduction

The PClouds package is designed to rapidly detect repeat regions in whole eukaryotic genomes. There are three principle phases. The first is to count oligonucleotides in the genome, and the second is to arrange these oligonucleotides into related clusters, or repeat “probability clouds”. The final “genome dissection” phase is to take a set of P-clouds, annotate the genome, and find stretches of repeat regions in that genome. The main innovation is associated with the second and third phases (although some hard work was involved in creating a rapid and flexible counting program), which achieve the speed-up relative to a self-self BLAST search by completely avoiding alignment and similarity searching. This is possible because the similar sequences are essentially pre-specified in the P-Cloud process. Current modifications of the P-cloud creation process allow for creating P-clouds for all annotated genes in all mammals, for example.
How to Use PClouds

The program is provided with an executable file “Pclouds.out”. There is a single control file “Controlfile”, which specifies the parameters you might want to vary. The types of variables are the oligo size, various thresholds for P-cloud creation, cutoffs for defining repeat regions, input and output files, and whether to run each of the three phases. The executable file should be placed in a folder with the control file and the necessary inputs, and there should be sufficient hard disk space for the output: for a large eukaryotic genome, this will be around 20GBytes.

As an example, the input and output from human chromosomes X analyzed with 14mers are provided.

Input/Output

Main input is “CountGenome=GenSpe.up”, a soft-masked fasta format set of contig files from the UCSC server. The output of the count calculation program is “out_lumped.txt”, and this is the input for creating the P-clouds. Each line is the oligos followed by the count, only list the oligos observed more than once. (It possibly could be useful to keep the genome annotated with zeros and 1s according to count once or greater). The PClouds are then used to annotate the “GenomeInput = GenSpe.up”. This is often the same as the original input genome, but it could be done across genomes, or the PClouds might be created in a different fashion, e.g., to identify particular gene types. The main PClouds outputs are: “mainclouds.info” which contains the pcloud number, the seed repeat, and the number of oligos in the P-cloud; “mainclouds.assign”, which has each core oligonucleotides (i.e., repeat number is greater than “endthreshold”) followed by the P-cloud id number it is assigned to; and “accclouds.assign”, are all olgigonucleotides in the outer layer of the P-cloud, i.e., with repeat numbers less than “endthreshold” but greater than “copythreshold”. These files are used as input for the genome annotation and repeat identification. The outputs of the genome analysis are “CloudAnnotation = GenSpe.cloud”, which contains the space separated number of the associated P-cloud for every site in the genome provided in “GenomeInput”; and “RepeatRegion = GenSpe.region”, which contains the start and stop points for each region of the genome that fits the window size and percent cutoff parameters set in the control file. The choices to run the counting, P-cloud analysis, and genome dissection are set using the CALCOUNTS, GETPCLOUDS, and DISSECTION parameters, respectively.

Post Analysis

A “RepeatCompare” program has been written in C to facilitate comparison between the RepeatMasker-annotated genome and the P-Clouds annotated genome [more details to follow]. An “Association” program has been written to calculate the association statistics between all P clouds and any given repeat family recognized in the RepeatMasker annotation of the genome. This program takes the cloud output files and the RepeatMasker annotation as input. We also have various programs written in R to create graphs from various output files [further descriptions to follow], and will soon have web pages and PERL script wrappers to run these interpretation and visualization programs automatically on EGenBio.

How to cite PClouds
The primary reference for this work is Gu, Castoe, Hedges, Batzer, and Pollock, Bioinformatics, in review (2007). 

Notes

Requests, questions, or bug reports should be directed to Wanjun Gu (Wanjun.Gu@UCHSC.edu) or David Pollock (David.Pollock@UCHSC.edu).

Future goals

There are a lot of future goals for individual genome and comparative genomic analysis, and this will be the subject of a separate prospectus.

