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Synaptic dysfunction in neurodevelopmental disorders: From genetic
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Introduction

Neurodevelopmental disorders encompass a diverse group of
conditions characterized by impairments in cognitive, social,
and behavioral functioning. Over the past decade, research
has increasingly focused on understanding the role of synaptic
dysfunction in the pathogenesis of these disorders. Synapses,
the crucial connections between neurons, play a fundamental
role in neural communication and information processing. This
article delves into the intricate relationship between genetic
variants, synaptic dysfunction, and circuit-level abnormalities
in neurodevelopmental disorders [1].

Numerous genetic variants have been identified in individuals
with neurodevelopmental disorders, including Autism
Spectrum Disorder (ASD), Attention-Deficit/Hyperactivity
Disorder (ADHD), and Intellectual Disability (ID). These
variants can impact various aspects of synaptic function, such
as synaptic protein expression, synaptic vesicle release, and
synaptic plasticity. Mutations in genes encoding postsynaptic
proteins, presynaptic proteins, and regulators of synaptic
transmission have been implicated in synaptic dysfunction
observed in these disorders [2].

Synaptic plasticity, the ability of synapses to strengthen
or weaken their connections, is a critical mechanism
underlying learning, memory, and cognitive processes.
Neurodevelopmental disorders often exhibit deficits in synaptic
plasticity, including alterations in long-term potentiation
(LTP) and long-term depression (LTD). Dysregulation of
key molecular pathways involved in synaptic plasticity, such
as NMDA receptor signaling, can contribute to the synaptic
dysfunction observed in these disorders [3].

The aberrant wiring of neural circuits is another hallmark
of neurodevelopmental disorders. Disruptions in synaptic
connectivity can arise from both genetic and environmental
factors. Genetic variants associated with these disorders
can disrupt neuronal migration, axon guidance, and synapse
formation. Additionally, environmental factors, such as
prenatal insults or early-life stress, can influence synaptic
connectivity and contribute to circuit-level abnormalities.

Synaptic dysfunction and altered synaptic connectivity have
profound implications for the functioning of neural circuits.
Perturbations in the balance of excitatory and inhibitory
neurotransmission can lead to an imbalance in neural activity
and contribute to the manifestation of neurodevelopmental

symptoms. Altered synaptic transmission can affect
information processing, synchronization, and integration
across brain regions, ultimately impacting cognitive and
behavioral functions [4].

Understanding the mechanisms underlying synaptic
dysfunction in neurodevelopmental disorders opens avenues
for the development of targeted therapeutic interventions.
Strategies aimed at restoring synaptic plasticity, modulating
excitatory-inhibitory balance, and promoting synapse
formation and maturation hold promise for ameliorating
neurodevelopmental symptoms. Emerging approaches, such
as gene therapies and pharmacological interventions, offer
exciting possibilities for future therapeutic interventions [5].

Conclusion

Synaptic dysfunctionis a central feature of neurodevelopmental
disorders, contributing to the cognitive, social, and behavioral
impairments observed in affected individuals. The interplay
between genetic variants, synaptic dysfunction, and circuit-
level abnormalities highlights the complex nature of these
disorders. Further research into the mechanisms underlying
synaptic dysfunction will pave the way for the development
of novel therapeutic strategies, offering hope for individuals
living with neurodevelopmental disorders and their families.
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