This package run eQTL analysis for the selected SNP list based on the Brain cloud data set (http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE30272), which contains both SNP data and gene expression data from 268 subjects. 

The code package and the 'work data' must be under save directory. The 'work data' folder contains the source data including Brian cloud SNP and gene expression data. For downloading of those source data, please contact caohon2010@gmail.com. 

To run the tool, run the eQTLAnalysis.m file, which will pop the GUI for the user.

Use of the GUI:
1. One can chose the batch analysis button: 'Select SNP List File & Perform Batch Analysis' button at the top of the GUI, which allows user to select a .xls file or .txt file that contains a list of SNPs in one column. This is the only input for the TOOL. 
2. One also can using the following buttons to perform step-by-step analysis. 
· eQTL Map Generation: This module calculate the given SNP associated eQTL map using SNP-expression data from the specific group (Fetus group, non-Fetus group, using them all);
· Permutation for Selected eQTLs: this module perform permutation test for the selected eQTLs using simulated SNP data and the brain cloud expression data. Three parameters to be set: 1.) p value threshold, based on which the tool selects the significant eQTLs from the eQTL map for the permutation test; 2.) q for false discovery ratio correction; 3.) iteration numbers of the permutation.
· When the analysis finishes, the tool will generate a report in the form of .xls file, and will open it for the user if successful.
 

Some codes one can edit when necessary: 

1. function savePath=getTargetSNP(pathname,filename,workPath)
%this funciton get the SNPs for analysis from a .xls file and save the data in the work data folder (~/work data/)

2. The SNP_data.mat in work data folder save the brain cloud SNP data under name SNPData; columns of SNPData are samples, rows are SNPs; Also saved variables include SNPName, subjID, and SNPMAF.

3. function getMAF()
% This funciton using the brain cloud data set to acquire the Minor allele
% frequency (MAF) of each SNP

4. function creatTargetSNPData(pathname,filename,workPath)
% This function using the user-provided SNPs and database SNP data to
% create the target SNP data

5. function getCorr_SNP_expression(workPath)
% This function calculate the correlation coefficients between the target
% SNP data and expression data

6. function analyzeCorr(workPath,pThresh,qThresh)
%analysis the corr results and pick up the good SNPs and the corresponding
%expressions

7. function performPermutation(workPath,nRun)
%This function performs permutation for the selected SNPs

8. function generateReport(workPath)
%this function generate the report for the whole eQTL analysis 



Other useful source files:
1. Gene_Chromosom_Pos.mat: saves the position of genes on chromosomes 
2. SNP_Gene_Map.mat: saves the SNP corresponded gene names
3. SNP_Chromosom_Pos_BC.mat save the position of SNPs on chromosomes
6. expression denote.mat, it saves the gene name and probe name of 39532 gene expression data used for the current brain cloud data sets (when updating the data sets, this should also be updated)

