BIOS 426/826
Homework Assignment 7:  Gene expression data analysis with affymetrix microarray data
Due by Nov 1st, 11:59PM

Name:

We will use limma package to analyze Maize stress response data. The data come from the Gene Expression Omnibus (GEO), which is a database repository of high throughput gene expression. We will use expression profiles of contrasting maize genotypes grown in acid and control soil. Please down load gene expression data from:
http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE22479 

You may read their description to the data. You can see a link to a tar ball file (GSE22479_RAW.tar) on the bottom of the webpage. Please click and download that file, and uncompress it. Then, you will get 12 CEL files. Six of them (3 replicates for the control and 3 replicates for the treatment) are for Cat100-6, the Al-tolerant maize, and the other for S1587-17 (Al-sensitive) maize.

1. edit two target files to record the CEL files names for two maize lines.

2. read Affy data.

      > library("limma")
      > setwd("your_work_directory")
      > targets <- readTargets("your_target_file_name.txt")

      > mydata <- ReadAffy(filenames=targets$FileName) 

3. use RMA package to pre-process the raw data.

4. use limma package to analyze the data, and please show results for top 10 probes.

5. plot volcano plots for both Cat100-6 and S1587-17.
    You can use the following command to get results for all genes.
> results=topTable(fit2, number=20000, adjust="fdr", lfc=0)

     All values of log2(Fold-Change) are saved in the first column of results, i.e. “results[,1]”, and p-values are saved in the 4th column, “results[,4]”.
To submit your answers to this homework assignment, please submit your commands and screen snapshots, target files, and the figures you got.  
