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Bioinformatics analysis identifies deregulated genes of induced pluripotent stem cell derived motor
neurons from sporadic Amyotrophic Lateral Sclerosis patients
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myotrophic Lateral Sclerosis (ALS) is a fatal neurodegenerative disease characterized by death of motor neurons. The generation

of specific human-induced pluripotent stem cells (hiPSC) that can be differentiated into motor neurons, associated with a large
gene profiling and bioinformatics analyses, are the most promising approaches to provide a better understanding of the mechanisms
underlying motor neuron degeneration. The aim of this study was to use bioinformatics and computational analyses to investigate
the deregulated genes in hiPSC derived motor neurons from sporadic ALS patients. Microarray analysis was performed by using
RNA of differentiated motor neurons from sporadic ALS and non-ALS subjects. Differentially expressed genes were identified by
specific software. Gene Ontology (GO) analyses of differentially expressed mRNAs were conducted using the NCBI’s online DAVID
bioinformatics interface. High stringency parameters were selected to improve confidence in those values designated as enriched.
Computational analyses were performed to evaluate the network representation of differentially expressed genes. The String
software was used to predict protein interactions. Interaction confidence score was based on the measure of interaction confidence
between two nodes, i.e. the likelihood that an interaction may occur, calculated automatically by the database. Connection score was
measured by the number of connections per node based in the protein interaction network representing the actions of one protein
over the other. The DAVID analysis focused on the Cellular Component Ontology (CCO) of differentially expressed genes and has
pointed to 23 enriched GO terms under high stringency conditions. The CCO indicated four GO terms related to mitochondrion in
hiPSC derived motor neurons. Cellular component terms related to mitochondrion gene list were, then, organized and submitted
to STRING. This analysis generated 105 nodes and 232 edges based on the confidence score. In conclusion, large gene profiling
of differentiated motor neurons from sporadic ALS patients indicates the mitochondrial dysfunction as a key factor in this cell-
autonomous neurodegeneration process. FUNDING: This work was supported by FAPESP and CNPq, Brazil.
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