Computer Aided Discovery Methods

Epigenetic Transcription Regulation Analysis

Computational Lab
Class instructor: Prof. Wei Li (WL1 at bcm dot tmc dot edu)

Lab instructor: Prof. Cristian Coarfa (coarfa at bcm dot edu)

Review

1. Chromatine Immunoprecipitation (ChIP)

2. Massively parallel DNA sequencing (Seq)

3. Model-based Analysis of ChIP-Seq (MACS)

a. workflow

b. parameters

c. results

4. BED files annotation

a. CEAS server

5. Meta-analysis

a. Combine ChIP-Chip and ChIP-Seq results

Exercises

Download the FoxA1 Chip-Seq dataset at 

    http://liulab.dfci.harvard.edu/MACS/Sample.html
and the FoxA1 ChIP-chip dataset MAT results from the CAD course webpage for this lab.

1. Determine the peaks on the FoxA1 dataset using MACS. Try several values for the mfold and p-value parameters. Do the results change ? Describe the changes qualitatively and quantitatively. Provide the bed results files for your various runs. Which result would you keep for further analysis and why? 

2. Use CEAS server to annotate the MACS results using defaults parameters. Provide the results.
3. Using the preexisting MAT results, compare your ChIP-Seq results with the ChIP-chip ones:
  a. Quantify the concordance between negative and positive peaks, respectively.
  b. Quantify the difference for positive/negative peaks
  c. Based on this results, which analysis (ChIP-seq vs ChIP-chip) method would you choose to analyze this sample? What criteria would you use to make this decision? 
