Analysis Protocol for Candidate Genes and Pathways
This protocol is aimed at providing a guide to the interpretation of the results obtained from both the QTL and microarray workflows. Each workflow provides a series of text files, which are to be used as a means of obtaining the pathways which relate to differentially expressed genes in the microarray study and genes located within the chosen QTL region.
The output from each workflow consists of the following files:

· ensembl_database_release.text
· pathway_descriptions.text

· gene_descriptions.text
· pathway_descriptions.text
· merged_pathways.text
· kegg_external_gene_reference.text
· report.text
· pathway_list.text

ensembl_database_release.text

The current release of the Ensembl dataset for the chosen species, e.g. Mus musculus. Although this uses the programmatic interface of Ensembl, it can be used to identify which release was used to generate the list of genes in the QTL region or mapping of Affymetrix probesets identifiers.

kegg_pathway_release.text
The current release of the KEGG Pathway database.
gene_descriptions.text
A new line separated list of textual descriptions obtained from KEGG to give some brief information on each of the genes mapped from Entrez and UniProt identifiers. This file is aimed at providing some preliminary information to researchers on any known roles of the gene under question. An example of this output is given below:

mmu:26365 Ceacam1; CEA-related cell adhesion molecule 1

mmu:14857 Gsta1; glutathione S-transferase, alpha 1 (Ya) [EC:2.5.1.18]; K00799 glutathione S-transferase

mmu:12774 Ccr5; chemokine (C-C motif) receptor 5; K04180 chemokine (C-C motif) receptor 5

mmu:15951 Ifi204; interferon activated gene 204

mmu:13586 Ear1; eosinophil-associated, ribonuclease A family, member 1 [EC:3.1.27.-]

pathway_descriptions.text
A new line separated list of textual descriptions obtained from KEGG to give some brief information on each of the candidate pathways obtained from either the QTL region or differentially expressed genes. Each description is aimed at providing some preliminary information to researchers on which processes may be involved in the phenotype. An example of this output is given below:

path:mmu00150 Androgen and estrogen metabolism - Mus musculus (mouse)

path:mmu04514 Cell adhesion molecules (CAMs) - Mus musculus (mouse)

path:mmu04612 Antigen processing and presentation - Mus musculus (mouse)
(Note each of these pathway descriptions can be cross-referenced to the genes which were obtained from the QTL or microarray data using the ‘merged_pathways.text’ file.)
merged_pathways.text

This file contains a list of tab separated KEGG identifiers which relate each KEGG gene identifier to all of its known KEGG pathway identifiers. This file can be used to map the candidate pathways contained within the ‘pathway_descriptions.text’ file to the KEGG genes that generated the pathway description. Note that one single gene may have multiple pathway identifiers. In order to identify the pathway identifiers, each pathway Id is assigned a text string of ”pathway:”, e.g. path:mmu00150, whereas gene Ids are only assigned those provided directly by KEGG. An example of this output is given below:
mmu:14979
path:mmu00150

mmu:14961
path:mmu04514
path:mmu04612
path:mmu04940

mmu:12268
path:mmu04610

kegg_external_gene_reference.text
This file is used to relate each of the KEGG gene identifiers to the cross-referenced Entrez or UniProt identifiers (obtained from BioMart). The file contains a list of tab separated identifiers in the order of “Entrez/UniProt Id
KEGG Gene Id”. An example of this output is given below:

up:P50171
mmu:14979

up:P01921
mmu:14961

ncbi-geneid:106648
mmu:106648

ncbi-geneid:328801
mmu:328801
(Note “up” is used as an abbreviation for UniProt, and likewise “ncbi-geneid” is used as an abbreviation for Entrez gene ids. The convention for KEGG gene identifiers can be found at http://www.genome.jp .)
report.text
This file contains a list of comma separated identifiers and chromosomal regions for genes either mapped from Affymetrix probeset identifiers or from Ensembl genes located within the QTL region. An example of the data contained within this file is listed below:
	Ensembl Mouse Gene Id
	Entrez Gene Id
	External Gene Id
	Chromosome Name
	Gene Start position
	Gene End position
	Ensembl Transcript id
	UniProt Accession
	AffyMetrix Mouse 430_2 Id
	AffyMetrix Mouse 430A_2 Id

	ENSMUSG00000001524
	640308
	Gtf2h4
	17
	35275793
	35281767
	ENSMUST00000001565
	O70422
	1448585_at
	1448585_at

	ENSMUSG00000001524
	640308
	Gtf2h4
	17
	35275793
	35281767
	ENSMUST00000001565
	O70422
	1437163_x_at
	1448585_at


(Note this file can be used to correlate the Ensembl gene ids to UniProt/Entrez ids. These UniProt/Entrez ids can then be cross-referenced to KEGG gene ids. Each KEGG gene id is then used to obtain a KEGG pathway id. Using this means we can identify the pathways which intersect the QTL region, and can retain the chromosomal location of each of the genes.)
pathway_list.text
This file contains a list of new line separated KEGG pathway identifiers which can be used in the common_pathways workflow to obtain a list of pathways common to both QTL region and are present in the microarray data. An example of this output is given below:

path:mmu00150

path:mmu04514

path:mmu04612

path:mmu04940

path:mmu04610

path:mmu04514

path:mmu04612

path:mmu04940

path:mmu04514
For further information please contact Paul Fisher: mailto:pfisher@cs.manchester.ac.uk
