Medulloblastoma (MB) is the most common malignant brain tumor found among pediatric patients, constituting about 20% of all childhood brain tumors. This cancer, which is composed of four molecular subgroups including: WNT, Sonic Hedgehog (SHH), Group 3, and Group 4, stems from the cerebellum and tends to metastasize through the cerebrospinal fluid (CSF) to the meninges and subarachnoid space covering the brain and spinal cord. It is important to explore the molecular and cellular events involved in the ATOH1-driven cascade of metastatic MB so that potential therapeutics may be safer and more effective. In this project, we applied functional genomic statistical analyses of RNA-Sequencing (RNA-Seq) and ChIP-Sequencing (ChIP-Seq) to uncover differentially expressed genes (DEGs) of MB SHH subgroup in mouse models. RNA-Seq has biomedical relevance, essentially being used to interpret the function of the genome as well as to understand how disease develops at gene expression level (transcriptome). Meanwhile, ChIP-Seq was applied to reveal the DNA binding sites of transcription factors (targetome) and ultimately the gene regulation events. The results of the targetome and transcriptome were compared and integrated, and enriched pathway were detected and analyzed using Ingenuity Pathway Analysis.
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