Biost 2055: Homework 4
Due: 3/14
1. (6 points) Read in four prostate cancer studies (110302_HW4_prostate_primary_metastasis.rar). The data have genes matched across studies and class labels are for primary tumor (0) and metastasis tumor (1). This homework will use this example to help you understand meta-analysis and pathway analysis.
(a) The genes are matched across four data sets. Perform t-test for each gene and then correct by Benjamini-Hochberg correction. Do this for each study. How many DE genes are identified for each study under FDR=5%?

(b) Perform Fisher’s method and maxP method for meta-analysis. Use the theoretical chi-squared distribution and beta distribution for each method under null hypothesis to evaluate p-values. Apply BH procedure to control FDR=5%. How many genes are identified by Fisher’s method and by maxP method?

(c) Draw heatmap to visualize gene expression pattern of four studies for genes identified by Fisher and maxP, respectively.

2. (6 points) Take the gene list obtained by Fisher’s method and maxP in (1) and perform pathway analysis.
(a) Read in the GO gene set database provided in the course website (“c5.all.v2.5.symbols.gmt”). How many gene sets are available? Overlap genes available in this database and genes available in the four studies. How many genes are overlapped? Update the gene sets by dropping genes that do not appear in the four studies.

(b) Filter out gene sets that contain less than 5 genes or more than 200 genes. How many gene sets are left?
(c) Perform Fisher’s exact test for each gene set on the detected DE genes from meta-analysis (do this for Fisher’s method result and maxP result separately). Use Benjamini-Hochberg procedure to control FDR. How many pathways are identified for each method?
Homework should be emailed to the TA with all the generated R code, data matrixes and figures in a compressed zip file.
