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Unraveling the Genomic Changes in Lung Cancer

Abstract. Lung cancer is a devastating disease that is difficult to manage with current surgical and medical approaches. Non-small cell lung cancer (NSCLC) accounts for approximately 80% of all lung cancers. Genome-wide analysis of genetic changes that drive tumor development in NSCLC will identify molecular targets necessary for novel therapeutic development and molecular data necessary to develop new classification schemes predictive of response to those treatments. In order to identify the most frequently amplified and deleted genes in NSCLC, we will use genome-wide array-based comparative genomic hybridization  (aCGH) complemented with global gene expression profiling. We will evaluate our collection of frozen lung tumors using bacterial artificial chromosome (BAC) arrays we have optimized for cancer analysis to document genomic gains and losses at 1 Megabase (Mb) resolution, 20-fold better than that possible with metaphase CGH (cCGH). Recent evidence suggests that fixed abnormalities such as mutations and amplifications may correlate better with response to targeted inhibitors than expression changes alone that may be secondary to upstream genomic alterations. By global expression profiling we will identify those transcripts that are directly up- or down-regulated in association with the fixed genetic copy number alterations (CNAs) identified with aCGH, allowing us to identify the most tractable molecular targets in NSCLC. Finally, correlation and cluster analysis will enable us to identify subgroups of tumors that share biologic characteristics, an aid to defining the molecular determinants of heterogeneous tumor biology. By identifying novel therapeutic targets and key molecular determinants of tumor biology, these studies will form the basis for improved understanding and treatment of these devastating tumors. Thus, the aims of this study are: Specific Aim 1: To develop a genome-wide molecular profile of NSCLC using array-based comparative genomic hybridization (aCGH) that will identify and characterize amplifications and deletions across the genome at 1 Mb resolution. Specific Aim 2: To use expression profiling to identify those candidate gene transcripts directly regulated by altered copy number and thereby to identify and prioritize potential therapeutic targets in NSCLC.
