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CACNA2D2 (Calcium Voltage-Gated Channel Auxiliary Subunit Alpha2 Delta 2) is a protein that
functions as an auxiliary subunit of voltage-gated calcium channels. It is a member of the alpha2delta
subunit family, which plays an important role in the regulation of calcium channel activity and
neurotransmitter release. Here are some key features and functions of CACNA2D2:

Structure: CACNA2D2 is a transmembrane protein that consists of an extracellular domain, a single
transmembrane segment, and a cytoplasmic domain. It is composed of multiple structural repeats,
including von Willebrand factor A (vWFA) domains, which are involved in protein-protein interactions.

Calcium channel regulation: CACNA2D2 interacts with the pore-forming alpha1 subunit of voltage-
gated calcium channels (VGCCs) and acts as an auxiliary subunit. It enhances the trafficking of alpha1
subunits to the cell surface, modulates channel gating properties, and increases calcium channel
current density. CACNA2D2 is particularly associated with N-type calcium channels, which are
predominantly found in the central nervous system.

Synaptic transmission: CACNA2D2 plays a crucial role in regulating neurotransmitter release at
synapses. It is involved in the assembly and targeting of calcium channels to the presynaptic
membrane of neurons. By modulating calcium channel activity, CACNA2D2 influences calcium influx
and subsequent neurotransmitter release.

Neuronal development and plasticity: CACNA2D2 is expressed during early neuronal development and
contributes to the formation and maturation of neuronal circuits. It promotes neurite outgrowth and
regulates synapse formation and synaptic plasticity, which is essential for learning and memory
processes.

Genetic associations: Mutations or genetic variations in the CACNA2D2 gene have been implicated in
certain neurological and psychiatric disorders. These include epilepsy, autism spectrum disorders,
bipolar disorder, and schizophrenia. Altered CACNA2D2 function may affect calcium channel activity
and neurotransmitter release, leading to abnormal neuronal excitability and synaptic dysfunction.

Drug target: CACNA2D2 has gained attention as a potential therapeutic target for various neurological
disorders. Small molecules that specifically interact with CACNA2D2 have been investigated for their
potential to modulate calcium channel activity and neurotransmitter release, with the aim of
improving disease symptoms or reducing seizures.

In summary, CACNA2D2 is an auxiliary subunit of voltage-gated calcium channels that is involved in
the regulation of calcium channel activity and neurotransmitter release. It plays critical roles in
synaptic transmission, neuronal development, and plasticity. Altered CACNA2D2 function has been
associated with neurological and psychiatric disorders, highlighting its importance in normal brain
function and potential implications in disease mechanisms.
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