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H have significant effects, particularly when they occur in genes that are critical
IntrOdUCtlon for brain development. Studies have shown that de novo mutations are more

. ) . common in individuals with ASD compared to the general population [3].
Autism Spectrum Disorder (ASD) is a complex and heterogeneous

neurodevelopmental condition characterized by a wide range of symptoms, Copy Number Variations (CNVs), which are deletions or duplications
including difficulties in social interaction, communication challenges, and of large segments of DNA, also play a significant role in ASD. CNVs can
repetitive behaviors. The severity and presentation of these symptoms vary disrupt multiple genes simultaneously, leading to widespread effects on brain
significantly among individuals, making the disorder a spectrum rather than development and function. Some of the most well-known CNVs associated
a singular condition. Over the past few decades, research into the biological with ASD include deletions and duplications on chromosome 16pl1l1.2
underpinnings of ASD has intensified, with a particular focus on the genetic and 22g11.2. These regions contain several genes that are important for
and molecular aspects of the disorder. One of the most promising and intricate  neurodevelopment, and alterations in these regions can lead to ASD as well as
areas of study is the examination of mutations in the brain matter of individuals other neurodevelopmental disorders. The study of somatic mutations, which
with ASD. This article aims to explore the landscape of these mutations, how  are mutations that occur in cells after conception and are not inherited, is an
they contribute to the pathophysiology of ASD, and what this means for future gmerging area of interest in ASD research. Somatic mutations in brain cells
research and therapeutic strategies [1]. can lead to mosaicism, where different cells in the brain have different genetic

Autism Spectrum Disorder is widely recognized as having a strong compositions. This can result in focal areas of dysfunction within the brain,
genetic component, though the precise mechanisms by which genetic factors ~ contributing to the heterogeneity of ASD symptoms [4].
contribute to the disorder remain elusive. The human brain is an incredibly
complex organ, and its development is influenced by a myriad of genetic and
environmental factors. In ASD, numerous genes have been implicated, with
mutations and variations in these genes potentially leading to the atypical
development and functioning of neural circuits that underlie the core symptoms
of the disorder. One of the key findings in ASD research is that no single gene
mutation is responsible for the disorder. Instead, it is the interplay of multiple
genetic factors that contributes to its manifestation. Studies have identified

Advances in single-cell sequencing technologies have made it possible
to detect these somatic mutations and study their effects on brain function.
Preliminary studies suggest that somatic mutations in genes involved in
synaptic function and neural connectivity may contribute to the development
of ASD. Environmental factors also play a role in the etiology of ASD, and
their interaction with genetic factors can influence the likelihood of developing
the disorder. Prenatal exposure to certain environmental toxins, maternal

hundreds of genes that may be involved in ASD, many of which are crucial  nfections, and complications during pregnancy and birth have been
for brain development and synaptic function. These genes can be broadly associated with an increased risk of ASD. These environmental factors can

categorized into those involved in synaptic connectivity, neuronal signaling, ~ ¢ause epigenetic changes, which are modifications to the DNA that affect
and regulation of gene expression [2]. gene expression without altering the underlying genetic sequence. Epigenetic
changes can influence brain development and function, potentially contributing
to the onset of ASD in genetically predisposed individuals [5].

Description

Mutations in synaptic genes are particularly significant in ASD. Synapses CO"C'USIO“
are the junctions between neurons that allow for communication through
neurotransmitter release and reception. Proper synaptic function is essential In conclusion, the landscape of mutations in Autism Spectrum Disorder
for the development of neural circuits, and disruptions in this process can lead ~ brain matter is a complex and rapidly evolving field. The identification of
to the neural connectivity issues observed in ASD. For example, mutations in ~ genetic mutations associated with ASD has provided valuable insights into
the genes encoding neuroligins and neurexins, which are proteins involved the molecular and cellular mechanisms underlying the disorder. Advances
in synaptic adhesion and signaling, have been associated with ASD. These ~ in genetic technologies, functional studies, and multi-omic approaches
proteins play a crucial role in the formation and maintenance of synapses, and ~ are enhancing our understanding of ASD and paving the way for new
their dysfunction can impair synaptic connectivity and plasticity, leading tothe ~ diagnostic and therapeutic strategies. While significant challenges remain,
cognitive and behavioral deficits seen in ASD. Another important aspect of  the integration of genetic, molecular, and neuroimaging data holds promise
ASD genetics is the role of de novo mutations, which are mutations that occur for improving the lives of individuals with ASD and their families. Continued
spontaneously and are not inherited from either parent. These mutations can research and collaboration are essential for unraveling the complexities of
ASD and developing effective treatments tailored to the unique needs of each
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prognosis, and treatment. The identification of specific genetic mutations
provides a basis for more accurate diagnoses and personalized treatment
plans, offering hope for targeted therapies that address the underlying causes
of the disorder rather than just its symptoms.
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