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Abstract
	There are many gene interactions that can affect the development of Brain Tumors (BT). However, these interactions need further investigations to be well understood. Medulloblastoma (MB) is a childhood BT with several subgroups. We are using genes that are significantly correlated with BTs, along with age, gender, and race in order to determine an appropriate Bayesian Network (BN). These gene datasets were taken from the NCBI GEO datasets on a small sample of MB patients, which included gene array values.


Introduction
	There are many different types of Brain Tumors (BT), and many genes and gene interactions can affect each type. BTs can develop in both the Central Nervous System (CNS) and Peripheral Nervous System (PNS), and are usually classified according to the main affected cell type (Zhu & Parada, 2002). Glioblastomas (GB) are among the most common seen in adults (McLendon et al., 2008). 
Medulloblastoma (MB) is a specific type of BT that affects children. MB could have genetic factors, depending on mutations affecting certain genes. There are five subgroups of MB: G4, G3, WNT, SHH, and U. MB begins at the base of the skull, but then may progress to the rest of the brain, and the spinal cord. This is the most common type of childhood malignant brain tumor. There is an estimated 250-500 American children yearly that are diagnosed with MB. Children may experience a series of symptoms including headaches, clumsiness, and others. Current treatments are surgery, radiation, and chemotherapy, but these afford only a 70-80% survival rate without the tumor having spread. 
Research is ongoing to determine causal agents for MB. Currently, several genomes have been sequences of MB cells in patients. 
		We intend to create a Bayesian Network (BN) of the genes involved in MB. BNs are a primary form of depicting gene network interactions, which allows for an appropriate way of attempting all possible network arrangements among the genes (Allen et al., 2012). 
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Methods
Data
	The Gene Expression Omnibus (GEO) data repository is a functional genomics data repository supported through the National Center for Biotechnology Information (NCBI). The dataset chosen contains full gene sequence gene array data on 76 MB pediatric patients. The values offered in the dataset are the natural log transformations of the gene array signals. Demographic variables include age, sex, and ethnicity. There are 54,675 genes (?) in our dataset. 

 Analyses
	We will conduct an exploratory analysis on the data, including general demographic information. We will use R statistical software (with R studio Interface) in order to model a BN. The R package that will be used is BNlearn, which will allow us to model the BN.  This will include a summary of how the initial BN was determined, and will include their structures and parameters.  
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