Amyotrophic lateral sclerosis (ALS) is a type of neurodegenerative disease characterized by motor neuron death, decreased muscle mass, and impaired movement1. Mutations in FUS concentrate in the non-conventional nuclear localization signal region (NLS), which result in a severe juvenile onset2,3. The FUS protein normally functions in DNA repair mechanisms and the regulation of translation4,5.  More specifically, FUS alterations has been linked to defects in DNA repair components Ligase III and polymerase that can facilitate aggregate formation5,6.  Unrepaired DNA single strand breaks in neuronal genomes has also been linked to neurodegeneration6.  Although it is known that impaired DNA damage response mechanisms help facilitate FUS aggregation, it is unknown how FUS-related DNA repair pathways interact and their specific downstream effect on neurodegeneration remains unclear6,7,8.
The objective of this study is to determine which protein domains are necessary for DNA repair mechanisms that promote motor neuron function.  I hypothesize that alterations in the NLS segment and critical protein domains will disrupt FUS-related DNA repair mechanisms and result in earlier neuron death compared to other regions. The long-term goal of this research is to determine the effect on neurodegeneration due to these alterations, while providing a comprehensive mechanism for the FUS-related DNA repair pathways. To achieve this goal, D. rerio will be used as a model due to conserved homology, transparency during development, and anatomical similarity of motor neurons7.
Aim 1: Identify Conserved Amino Acids of FUS Critical for DNA Repair and Neurodegeneration
Approach: I will perform a genetic screen using D. rerio to find regions associated with DNA repair in FUS.  To begin, I will align protein sequences via ClustalOmega to identify conserved domains among organisms.  I will then utilize CRISPR-Cas9 technology to induce specific mutations along those conserved regions.  Next, I will screen for phenotypes showing behaviors associated with ALS in D. rerio and measure the amount of single/double stranded breaks (SSBs/DSBs) via a comet assay9.
Hypothesis: I hypothesize that FUS mutations in conserved domains will impact DNA repair and result in more SSBs/DSBs compared to non-conserved regions.
[bookmark: _GoBack]Rationale: Screening of D. rerio with these specific variants should result in a phenotype associated with neurodegeneration and increased SSBs/DSBs due to the proteins importance in DNA repair pathways. By determining these variants, additional protein interactions in the FUS-DNA repair pathways can be discovered.
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