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Much research involving microarray data analysis has focused on distinguishing between different cancer types or identifying patients with a good disease prognosis using gene expression profiles from disease samples, thereby allowing more accurate diagnosis and effective treatment of each patient (Golub et al., Science 286:531-537, 1999; Alizadeh et al., Nature 403:503-511, 2000) or preventing some patients from unnecessary therapies and toxicity (van ‘t Veer et al., Nature 415:530-536, 2002). In this project, we will discover predictive genomic biomarkers in clinical oncology by the use of classification algorithms (Moon et al., Artificial Intelligence in Medicine, 41:197-208, 2007) in order to optimally assign individualized patient treatment. An important goal in this project is to apply and validate statistical algorithms for the variable importance. For the analysis of the variable importance we will extract a set of genes used in the classification process, combine a measure of importance in each gene by taking average of the measure in various model validation schemes such as cross-validation and bootstrap aggregation, and prioritize the list of genes according to variable importance. This will be investigated with publicly available high-dimensional genomic data sets.





We will evaluate the performance of biomarkers obtained from various classification algorithms in Moon et al. (2007) using model validation techniques such as cross-validation and bootstrap aggregation. For the proposed research we will obtain the following two data sets: 1) prognostic biomarkers associated with pediatric acute myeloid leukemia (AML) prognosis (Yagi et al., Blood 102:1849-1956, 2003; http://ftp.ncbi.nih.gov/pub/geo/ DATA/SOFT/GDS/GDS1059.soft.gz) and 2) prognostic biomarkers to refine prognosis in early-stage non-small-cell lung cancer (Potti et al., N. Engl. J. Med. 355:570-580, 2006; http://www.ncbi.nlm.nih.gov/geo with accession number GSE3593). In order to find predictive genomic biomarkers for efficacy or toxicity in an optimal treatment of patients, we will investigate various statistical algorithms to obtain variable importance. Upon validation of biomarkers via the proposed activities, we can provide potential prognostic biomarkers associated with pediatric AML prognosis and prognostic biomarkers to refine prognosis in early-stage non-small-cell lung cancer. For the first week, we will obtain and preprocess both data sets from the two sources. The next three weeks we will investigate various classification algorithms in order to obtain valid predictive genomic biomarkers. The following two weeks we will evaluate the performance of potential prognostic biomarkers. For the final two weeks, we will write a project report for our findings in potential predictive genomic biomarkers which play a critical role in developing safer and more effective therapies that replace one-size-fit-all drugs with treatments that focus on specific patient needs.














