Modeling Array CGH data: Comparison of various ap-

proaches

Course Project for STAT675 (Rice University) or GS010103 (GSBS)

Objective: Array-based CGH (aCGH) is a high-throughput technique to measure DNA
copy number alterations (CNA) across the genome. These are measures of the intensity ra-
tions of test and reference DNA samples and provide information about the number of copies
in DNA. See http : //www.nimblegen.com/products/cgh/index.html for details about the
technical aspects of such experiments. This projects aims to compare different methods
available to analyze such data.

You can use the following steps as guidelines for the project.

1. One of most popular methods used for analyzing aCGH data is the CBS algorithm of
Olshen et al (2004). The method and software available for download are available at

http : //www.mskcc.org/mskcc/html/18551.cfm

2. Hidden Markov Models (HMM) are especially useful in modeling such data. Two meth-
ods in this regard are by Fridlyand et al. (2004) and Guha et al. (2007). Both papers
use HMM’s to model aCGH data, with the latter proposing a Bayesian method. The
Fridlyand paper and sofware can be downloaded from http : //www.biostat.ucsf.edu/janef.
The Guha paper is available at http : //www.bepress.com/harvardbiostat/paper24.
A MATLAB software for the implementation of the Guha paper is available at:
http : //www.mathworks.com/products/bioinfo/demos.html?file = /products/demos

/shipping/bioinfo/acghhmmdemo.html.

3. You can use the Pancreatic adenocarcinoma data from Alguirre et al.,(2004) available at
http : //genomic.dfci.harvard.edu/Pancreas;DNApata.htm which was also analyzed

by Guha et al.



4. You should critically evaluate all the methods. Discuss the merits and demerits of each

procedure.
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