
Part I - GO Analysis Methodology: Data Processing

________________________________________________________________


STEP 1) 
Build the population gene set


	DESCRIPTION: 
	Populates a file with the set of genes (locuslink ids) that are found in common across the platform datasets. This set of genes is used to extract the GO annotations.



	PROGRAM NAME:
	makePopGene_set.pl

	PARAMETERS:
	n/a

	PRECONDITIONS:
	· The common gene pairs file has been created.

· The path to the common gene pairs file has been updated in the PERL script.

	IMPLEMENTATION DETAILS:
	The path to the common gene pair file is hard-coded in the PERL script. 

	INPUT FILE NAME:
	COMMON_GENEPAIRS filehandle is assigned the path to the common gene pair file 

	OUTPUT FILE NAME:
	PopulationGeneSet

	COMMAND LINE SYNOPSIS:
	makePopGene_set.pl


STEP 2) 
Build the GO association file
	DESCRIPTION: 
	The GO association file associates the locuslink gene id's with their specific and related ancestor GO terms in the Biological Process ontology. This file may built with electronically inferred annotations (IEA) or non electronically inferred annotations for either specifically assigned GO terms for each gene or for specific terms and ancestor GO terms. 

	PROGRAM NAME:
	Create_GO_Associations.pl

	PARAMETERS:
	Two parameters:

1) Ancestor_depth - instructs the GO data extraction to use specific GO  terms and ancestor term nodes.

The depth value is a numeric value indicating the number of levels of ancestor GO term nodes to include in the GO annotation file.

For example:

           0 - Include Specific GO term nodes only

           1 - Include Specific GO term nodes and Parent GO term nodes

           2 - Include Specific GO term nodes, Parent GO term nodes, and         

                Grandparent GO Term nodes

           ...

           N - Include Specific GO term nodes and include N ancestor GO 

           term nodes

** NOTE: The program will not include the GO root node (GO:0003673), the Biological Process ontology root node (GO:0008150), and the negated GO term: Biological Process Unknown (GO:0000004) in the GO annotation file. 

2) NonIEA - value = N to select those annotations that were not electronically inferred. Leaving the parameter blank will default to including electronically inferred annotations (IEAs) in the GO annotation file.

	PRECONDITIONS:
	· MySQL database server is installed.

· Gene Ontology (GO) MySQL database dump of assocDB is downloaded and installed in a MySQL database.

· DBI/DBD modules are downloaded and installed (see Comprehensive Perl Archive Network (CPAN) website)

· xrefs.goa file (human gene ids xref file downloaded from URL: ftp://ftp.ebi.ac.uk/pub/databases/GO/goa/HUMAN/)


	INPUT FILE NAME:
	· PopulationGeneSet (set of non redundant genes in common between all platforms)

· xrefs.goa (human gene ids xref file)



	OUTPUT FILE NAME:
	· PopulationGeneAssoc  (GO annotations file)

· mylocuslink_uniprotxref  (a cross reference of locuslink to unitprot ids for genes in the GO annotations file)
· PopulationGeneAssocEXCEPTIONS (file containing locuslink ids not found in human gene id cross reference file or not found in GO)

	COMMAND LINE SYNOPSIS:
	Create_GO_Associations.pl   0     (to use the most specific GO terms 

                                                       and include IEAs)  

OR

Create_GO_Associations.pl 2 N   (to include the most specific GO 

                                                       terms, parent GO term nodes, and 

                                                       grandparent GO term nodes for non- 

                                                       IEA GO gene associations


STEP 3) (a) GO analysis of gene pair correlations

	DESCRIPTION:
	The number of gene pairs found at common GO terms across a gene’s expression similarity neighborhood are enumerated. 

	PROGRAM NAME:
	GOanalysis.pl   

	PARAMETERS:
	Two optional parameters:

1) Randomize - value:  R  or r  - instructs the program to randomize the data before performing the GO analysis.

2) Iterations - value: positive integer – specifies the number of randomizations to perform

	PRECONDITIONS:
	· PopulationGeneAssoc file has been created and is in the default path

· Path to gene pair expression correlation data has been assigned to variable: $exprresults in the PERL script

· Expression neighborhood size to evaluate has been set in the PERL script (variable: $exprneighborhood)

	IMPLEMENTATION DETAILS:
	· Calculates a hypergeometric p-value (for sample size of 2) which is included in the gene pair detail file output (see Output File Section below)

	INPUT FILE NAME:
	· Gene pair expression correlation data

· PopulationGeneAssoc (GO Annotations file)



	OUTPUT FILE NAME:
	· GoEvaluationGenePair 

· Format: Gene1 Gene2 Correlation-Value Has-Common-GO-Term (1/0) Common-GO-Term p-value neighborhood-rank

· GoEvaluationRankSumm 

· Format: count(i)  where count(i) is the number of common-go-terms for all genes at neighborhood distance i 

	COMMAND LINE SYNOPSIS:
	GOanalysis.pl   

- enumerates the number of gene pairs found annotated at common GO terms

GOanalysis.pl R 1000 

- randomizes the data then enumerates the number of gene pairs found annotated at common GO terms 1000 times.


STEP 3) (b) GO ranked Best Match Analysis

	DESCRIPTION:
	The number of ranked best matched gene pairs between two expression platforms found at common GO terms are enumerated. 

	PROGRAM NAME:
	GoanalysisBestMatch.pl

	PARAMETERS:
	n/a

	PRECONDITIONS:
	· PopulationGeneAssoc file has been created and is in the default path

· Ranked best matched gene pairs file has been created

· Path to ranked best matched gene pairs file (or randomized best matched gene pairs file) has been assigned to variable: $exprresults in the PERL script

	IMPLEMENTATION DETAILS:
	· Calculates a hypergeometric p-value (for sample size of 2) which is included in the gene pair detail file output (see below)

	INPUT FILE NAME:
	· Ranked best matched gene pair file

· PopulationGeneAssoc (GO Annotations file)



	OUTPUT FILE NAME:
	· GoEvaluationGenePair_BestMatch 

· Format: Gene1 Gene2 Correlation-Value Has-Common-GO-Term (1/0) Common-GO-Term p-value neighborhood-rank

· GoEvaluationRankSumm_BestMatch

· Format: count(i)  where count(i) is the number of common-go-terms for best matched genes at neighborhood distance i 

· BestMatch_NotInGO (genes not found in GO)

· Format: gene-list #-gene-pairs-in-GO #-gene-pairs-not-in-GO total-#-gene-pairs

· BestMatch_InGO

· Format: gene-list 

	COMMAND LINE SYNOPSIS:
	GOanalysisBestMatch.pl   

- enumerates the number of gene pairs found annotated at common GO terms

GOanalysisBestMatch.pl R 

- randomizes the data then enumerates the number of gene pairs found annotated at common GO 


STEP 3) (c) Percentage Gene Pair Placement Analysis

	DESCRIPTION:
	The proportion of gene pairs annotated at a specific common GO term for a given gene over neighborhood distances are enumerated and compared against the 'maximum' number of gene pairs that could possibly share a GO term. The maximum number of gene pairs for a given gene at a neighborhood distance k is equal to the value of min(k, the maximum possible number of gene pairs sharing a common GO term).

	PROGRAM NAME:
	Goanalysispercentage.pl

	PARAMETERS:
	One parameter:

1) Randomize - value:  R  or r  - instructs the program to randomize the data before performing the GO analysis.

	PRECONDITIONS:
	· PopulationGeneAssoc file has been created and is in the default path

· Path to gene pair expression correlation data has been assigned to variable: $exprresults in the PERL script

· Expression neighborhood size to evaluate has been set in the PERL script (variable: $exprneighborhood)

	IMPLEMENTATION DETAILS:
	· Calculates a hypergeometric p-value (for sample size of 2) which is included in the gene pair detail file output (see below)

	INPUT FILE NAME:
	· Gene pair expression correlation data

· PopulationGeneAssoc (GO Annotations file)

	OUTPUT FILE NAME:
	· GoEvaluationGenePair_Potential_Percentage 

· Format: Gene1 Gene2 Correlation-Value Has-Common-GO-Term (1/0) Common-GO-Term p-value neighborhood-rank

· GoEvaluationRankSummPair_Potential_Percentage(
· Format: count(i)  where count(i) is the number of common-go-terms for best matched genes at neighborhood distance i  

	COMMAND LINE SYNOPSIS:
	GOanalysispercentage.pl   

- enumerates the number of gene pairs found annotated at common GO terms

GOanalysispercentage.pl R 

- randomizes the data then enumerates the number of gene pairs found annotated at common GO 




STEP 3) (d) GO Neighborhood Size Analysis

	DESCRIPTION:
	Enumerates the cardinalities of gene pair neighborhoods within an expression neighborhood distance.



	PROGRAM NAME:
	GoanalysisNeighborhood.pl

	PARAMETERS:
	n/a

	PRECONDITIONS:
	· Path to GOEvaluationGenePair data has been assigned to filehandle: TARGET in the PERL script

· Expression neighborhood size to evaluate has been set in the PERL script (variable: $exprneighborhood)

	IMPLEMENTATION DETAILS:
	· n/a

	INPUT FILE NAME:
	GoEvaluationGenePair file (this file is output from the GO analysis of 

                                            gene pair correlations step)

	OUTPUT FILE NAME:
	· GoEvaluationNeighborhood

· Format: count(i)  where count(i) is the number of neighborhoods with cardinality i  

	COMMAND LINE SYNOPSIS:
	GoanalysisNeighborhood.pl   




STEP 4) GO Correlation Range Analysis 

	DESCRIPTION:
	Evaluates the percentage of gene pairs found in GO for each 0.1 range partition.

	PROGRAM NAME:
	GoanalysisCorrelationRanges.pl

	PARAMETERS:
	Two optional parameters:

1) Randomize - value:  R  or r  - instructs the program to randomize the data before performing the GO analysis.

2) iterations - value: positive integer – specifies the number of randomizations to perform

	PRECONDITIONS:
	· PopulationGeneAssoc file has been created and is in the default path

· Path to gene pair expression correlation data has been assigned to variable: $exprresults in the PERL script

	IMPLEMENTATION DETAILS:
	· n/a

	INPUT FILE NAME:
	· Gene pair expression correlation data

· PopulationGeneAssoc (GO Annotations file)

	OUTPUT FILE NAME:
	· GoEvaluationCorrelationCutoff

· Format: count(x)  where count(x) is the number of common go-terms for gene pairs for a correlation range partition.

	COMMAND LINE SYNOPSIS:
	GOanalysisCorrelationRanges.pl   

- enumerates the number of gene pairs found annotated at common GO terms

GoanalysisCorrelationRanges.pl R 1000 

- randomizes the data then enumerates the number of gene pairs found annotated at common GO terms over 1000 times.


 STEP 5) Best Match Overall Analysis 

	DESCRIPTION:
	Computes the sum of correlation values of all gene pairs across 3 expression platforms and sorts them in descending order to obtain the maximal sum of correlation values. These values are written to a file for a subsequent GO analysis step.

	PROGRAM NAME:
	BestMatchOverall.pl

	PARAMETERS:
	n/a.

	PRECONDITIONS:
	· PopulationGeneAssoc file has been created and is in the default path

· Path to gene pair expression correlation data (for all 3 platforms) has been assigned to variables: $exprresults in the appropriate section of the PERL script

	IMPLEMENTATION DETAILS:
	· n/a

	INPUT FILE NAME:
	· Gene pair expression correlation data for each platform

· PopulationGeneAssoc (GO Annotations file)

	OUTPUT FILE NAME:
	· AFFY_GEO_vs_SAGE_logfreqs_vs_micro_bestmatches_n10.2.txt.genelist_sorted

· Format: gene1, gene2, summed-correlation, #platforms-with-gene-pair 

	COMMAND LINE SYNOPSIS:
	BestMatchOverall.pl
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