Practical Genomics: Data Analysis
Wednesday 28th November 2018
We will first review the experimental design and initial QC plots and you will then work as a group to complete the tasks below during the rest of the day. 
On Thursday morning’s session (10-12), you will informally present what you find and we can talk about the biological interpretation and general discussion. 

The data you need is located here:
http://www.well.ox.ac.uk/bioinformatics/training/RNASeq_Nov2018/Day3_281118/
Task 1
Use the count table provided (‘P180572_featureCount_Dup.txt’ generated with our standard RNA-Seq pipeline with HISAT2 mapping and featureCounts to summarise gene counts) and the edgeR package to analyse the data from each cell line separately. Generate a list of differentially expressed genes between the mutant and wildtype groups for each cell line. 

How many genes are significant in each comparison? 
Do the results make sense in the context of information in the QC plots? 

Add some gene details to the output table (try the code snippet provided to annotate the list).

Task 2
Write some R code to find genes that are significant in both lists and show opposite direction of change - these are the genes of most interest as they are likely to be directly regulated by the target gene, NRF2. Find good ways to summarise and visualise the results for further discussion on Thursday. 

Consider other information that might be of interest for the discussion session – for example the behaviour of genes not in the set of 'high interest' above, or the functional role of some of the top genes identified. 

Task 3 
Repeat the original analysis using limma-voom instead of edgeR to generate the two lists of genes. How similar are they to those generated with edgeR? 
Would it affect your overall interpretation and conclusions?

Task 4 (optional)
Count data from other tools (salmon and stringTie) are also available for this dataset – investigate their various output formats and compatibility with analysis packages like edgeR. 
Decide on the appropriate input for edgeR - if you run the analysis again, how similar are the results to the first list using featureCounts summary data? Note they have gene symbol/RefSeq identifiers and can't be compared directly to the Ensembl-annotated genes in Task 1 – the biomaRt package can help map between identifiers or extract gene annotations. 

You can also apply any other tools to help interpret and understand the results obtained in Task 1. 

