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Variations of the Neuronal Genome
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Abstract Because tissue regeneration is highly restricted in the human brain, the neurons born in the fetal and neonatal
periods have extreme longevity. The brain is consisted of huge number of various neurons. Variations in the neuron have been
reported in its genome. Such variations include microscopic abnormalities of chromosomes, copy number variations, and
single nucleotide mutations. Addition to these, developmentally regulated DNA sequence rearrangements were also reported.
During early stage of the brain development, rapid production of neurons causes accidental abnormalities in chromosomes
and genome sequence frequently. Mutations in the neuronal genome occur in the mature brain. Thus, generally the brain
exhibits variation in the neuronal genome. This mosaicism is suggested to be important for complicated brain functions and
contribute to differences of individuals, such as personalities and health indices. Because it is possible that a mutation in the
genome of one neuron or a group of neurons affects neuronal network functions, large scale investigations of de novo
mutations in the brain are ongoing recently. These efforts are expected to find relationships between variations in the genome
of neurons and sporadic neurodevelopmental and neurodegenerative disorders.

Keyword neuron, genome, mosaicism in the brain, neurodevelopmental disorders, neurodegenerative disorders
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