POGO for POSOC: POGO README FILE

POGO: Batch file to carry out all operations related to the clustering of Affy IDs and comparison of Differentially Expressed and All Genes Affy ID lists.

POGO requires the following files and/or programs to be present in the same directory as this batchfile for the main pipeline scripts (including multiple testing correction) to run:

-> An installation of POSOC GO-based Clustering Package.

-> The local presence of an R installation.

-> A full list of probeset Affy IDs for the GeneChip used, one per line (e.g. affy_ids_alistFull.txt)

-> A comma-separated CSV conversion file obtained from the Affymetrix website for the GeneChip used (e.g. MG_U74Av2_annot.csv)

-> A list of differentially expressed Affy IDs, optionally with up-/down-regulation information, one Affy ID per line (e.g. affy_ids_alist280_plusminus.txt)

Example perl and POSOC command lines throughout this README utilise the above example filenames--of course, you should replace these with your own filenames if they differ.

Optional Pre-processing and Sensitivity Analysis/Post-processing scripts require other, secondary input files. These are detailed in the comments at the head of the individual scripts.

If you have two CSV files which you wish to merge into one for use by the pipeline scripts, type the following at the command prompt, ensuring that all CSV files are in the directory you are in:
perl -wne “$h{$_}++ or print” file1 file2 > file3.

(Replacing file1 and file2 with the filenames of the CSV files, and file3 with the desired merged file name.

Main Pipeline Scripts

Affyfile Converter requires the presence of a CSV file as obtained from the Affymetrix website for the chip that was used in the microarray experiments in which the genes list was produced, in the same directory as the scripts. 

   Two command line parameters are required. The first is the filename of the CSV input file, the second is the desired output file name.

affyfile_converter.pl  MG_U74Av2_annot.csv  MG_U74Av2_annot.mtx2

POSOC

   Enter the relevant parameter filenames. -genesfile should be a full list of Affy IDs from the GeneChip that was used in the experiment. -transfile should be the transfile output by the Affyfile Converter script.

   By default, the 'biological process' GO graph is used in POSOC analysis. The molecular function, cellular component, or all three graphs can be used in analysis by changing the -nodes parameter.

call setEnv.bat

java -Xmx128M -classpath %CLASSPATH% -Dorg.xml.sax.driver=org.apache.xerces.parsers.SAXParser gov.lanl.test.POSOC -goxmlfile data\xml\go_200411-assocdb.xml -genesfile Affy_ids_alistFull.txt -transfile MG_U74Av2_annot.mtx2 -nodes "GO:0008150+" -distfile data\dist\distgo_200411 -mashing 3 -scoring 2 -distance 1 -specificity 4 -result 2 -output 3 -overlap 10 > testaffyFull.txt

   Fisher Generator generates a Fisher's test script for each of the clusters; this data is then passed to the Fisher's test execution script.

   Fisher Generator requires the output transfile from Affyfile Converter to be present in the directory from which the batch file is run. It also requires the clustering output from POSOC, and the list of differentially expressed Affy IDs (one Affy ID per line). 

   The file names of the files required should be included in the command line in the following order: 1) List of differentially expressed Affy IDs; 2) POSOC Clustering Output; 3) Affyfile Converter Output (Transfile).

   Two further optional command line arguments are interpreted by Fisher Generator. These are the type of Fisher's test desired (one-tailed, indicated as in R by the use of “less” or “greater” (no quotation marks) ,or as in the example, two-tailed); and the minimum number of Cluster DE genes for that Cluster to be included in the output (3, in the example). This may be important if you are interested in multiple testing.

perl fisher_generator_allgenes.pl Affy_ids_alist280_plusminus.txt testaffyFull.txt MG_U74Av2_annot.mtx2 two-tailed 3

   The Fisher Test Script interfaces with R using the Statistics::R CPAN Perl Module in order to pipe R scripts generated by Fisher Generator to R, and returns the outcomes of the tests. These are then printed to an output file, fisher_R_output.txt in order of significance.

   If a type of Fisher's test was specified in the Fisher Generator command line, it must also be specified, in the same way, here. Accepted command line arguments are 'less', 'greater', or 'two-tailed' (no quotation marks).

perl fisher_tests.pl two-tailed

   The Permutation Test Generator carries out a permutation test on the 'all genes' clusters. It requires: 1) the list of all genes Affy IDs, 2) the list of differentially expressed Affy IDs, and 3) the POSOC output all to be present in the directory from which the batch file is run.

   The desired number of random genesets to be created and used in the permutation test should be specified on the Perl command line. It is suggested that 1000 or more are used for useful P-values to be produced.

perl permutation_test.pl 100 affy_ids_alistFull.txt affy_ids_alist280_plusminus.txt testaffyFull.txt 3

   The Results Outputting Script outputs the results of the Fisher's and Permutation tests in the form of a table. It also incorporates an implementation of the Benjamini-Hochberg multiple testing correction. The outcome of this test is indicated in a column of the results table as well as being printed to the screen.

   The following command line parameters are required by results_output.pl: The POSOC Clustering output file; the output of the Fisher's testing script, and the output of the permutation testing script. By default these are: Fisher_R_output.txt and permutation_tests.txt. 

   In addition to the above-described command line parameters, the acceptable False Discovery Rate (FDR) for the Benjamini-Hochberg multiple testing correction should be entered as a fourth command line argument.  

   The use of command line arguments here means that the Results Outputting Script can be used outside of the pipeline, e.g. to test different FDRs in the Benjamini Hochberg test used.

perl results_output.pl testaffyFull.txt fisher_R_output.txt permutation_tests.txt 0.1

Output Files Reference

   The following are the output files produced by the 'main pipeline scripts' of POGO. Some of the file names are examples (may be selected on the command line), others are hard-coded.

· MG_U74Av2_annot.mtx2 (output of affyfile_converter.pl--condensed version of CSV input file).

· testaffyFull.txt (output of POSOC, used as input in several other scripts)

· fisher_R_output.txt (hardcoded filename; shows the uncorrected Fisher's test p-values along with Cluster descriptions in order of rank; most significant p-value first).

· permutation_tests.txt (hardcoded filename; shows both permutation test p-values for each Cluster in Cluster order, along with an indication of significance at the 5% level)

· cluster_graphs.r & cluster_scores.r (hardcoded filenames; R script and accompanying text file required to draw graphs of aspects of the POSOC Clusters primarily for POSOC parameter assessment purposes)

· de_direction.txt (hardcoded filename; file only produced if directionality information included in list of differentially expressed genes; gives details of direction of differential expression of DE genes in each Cluster, along with gene symbols for same)

· results.txt (hardcoded filename; main, detailed results table suitable for manipulation in R; contains significance data from Benjamini-Hochberg multiple testing correction)
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