Project 2 – Kidney Renal Clear Cell Carcinoma Survival

Description: The Cancer Genome Atlas (TCGA) Program is a landmark cancer genomics program co-sponsored by the National Cancer Institute and the National Human Genome Research Institute with the ambitious goal of molecularly characterizing over 20,000 samples spanning both healthy and cancerous tissues. The data is collected to improve researchers’ abilities to diagnose, treat, and prevent cancer. For this project, we consider a subset of patients diagnosed with kidney renal clear cell carcinoma (KIRC). The dataset is incredibly rich, containing clinical covariates (e.g. cancer stage, tumor grade, and survival status), messenger RNA (mRNA) expression, micro RNA (miRNA) expression, and copy number variation (CNV). Several interesting research questions can be investigated using supervised and unsupervised machine learning techniques, as described below.

Cancer survival: While clinical covariates (e.g. cancer stage and tumor grade) have historically been used as indicators of survival, molecular data may provide additional information. Build predictive models of cancer survival based on clinical data alone, molecular data alone, and some combination of the two datatypes and compare the accuracy of these models to answer the question, “does molecular data improve prediction of KIRC survival compared to clinical data?”.

Cancer subtyping: Do KIRC tumors have distinct subgroups based on molecular characteristics? Unsupervised learning techniques can help uncover whether or not tumors cluster based on molecular information. Do potential tumor clusters share common clinical characteristics, e.g. cancer stage, tumor grade, and survival status?

For any molecular signatures of interest, try using the internet to look up known information or associations to see if your results seems convincing or spurious. If you use any procedures that require distance based metrics (e.g. k-means clustering, k-nearest neighbors, or principal components analysis), remember to standardize molecular data (i.e. transforming continuous variables such that they have mean zero and a standard deviation of 1) prior to analysis. 

For more details, please see visit the TCGA Pancancer Survival Prediction Challenge website (https://www.synapse.org/#!Synapse:syn1710282/wiki/27303).

Reference: Yuan, Y., Van Allen, E. M., Omberg, L., Wagle, N., Amin-Mansour, A., Sokolov, A., Liang, H. (2014). Assessing the clinical utility of cancer genomic and proteomic data across tumor types. Nature Biotechnology, 32(7), 644–652.

Data description: 	Subjects: 243
		      	Variables:  21650
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