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Calcium Release-activated Calcium (CRAC) channels are the only ion
channels that are activated when intracellular calcium reserves are depleted
and are extremely permeable to Ca? relative to other cations. CRAC channels
are intensively studied in the immune system and mediate an important calcium
signal for a range of cell types. They've been linked to a variety of illnesses,
including immunodeficiency, musculoskeletal diseases, and cancer. CRAC
channels are expressed in the nervous system and are involved in pathological
disorders such as pain, according to emerging evidence. The CRAC channel
family's expression, distribution, and function in the dorsal root ganglia, spinal
cord, and some brain regions, as well as their functional relevance in neurons
and glial cells and participation in nociception and chronic pain.

Although further research is needed to learn how these channels are
active in physiological situations, the latest findings suggest that the CRAC
channel Orai is a key role in pain modulation and could be a potential target for
pathological pain. In both excitable and non-excitable cells, ryanodine receptor
calcium release channels (RyRs) play a key role in modulating intracellular
calcium concentrations. RyRs are intracellular Ca?* storage compartments
found in the sarcoplasmic or endoplasmic reticulum that release Ca? during
cellular action potentials or in response to other cellular stimuli. RyR is
expressed in mammalian cells in three structurally similar isoforms.

The principal RyR isoforms in skeletal and cardiac muscle, respectively, are
RyR1 and RyR2, whereas RyR3 is expressed in numerous tissues alongside
the other two isoforms. The activity of RyRs' Ca? release channels is regulated
by calcium ions; thus, intracellular Ca? release governs positive- and negative-
feedback processes via RyRs. Ca? regulates RyR channel activity indirectly,
via Ca? binding proteins on both the cytosolic and sarco/endoplasmic reticulum
luminal sides. Ca?-dependent feedback control of RyRs is discussed here, as
well as recent developments in structure and function. The largest known ion
channels are ryanodine receptors (RyRs). They're Ca(2+) release channels
found mostly in myocytes' sarcoplasmic reticulum. In humans, many hundred
RyR mutations are linked to skeletal or cardiomyocyte illness.

Many of these mutations have already been mapped onto individual
RyR domain high-resolution structures and full-length tetrameric cryo-
electron microscopy structures. The inositol 1,4,5-trisphospate receptor (IP3
R), a similarly related Ca? release channel, has a similar structural design
at the N-terminus, implying that both channels developed from an ancestral
unicellular RyR/IP3 R. Recent structural investigations for both channels
have revealed functional insights that will aid in the development of sensible
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therapeutics for a variety of Ca* signaled cancers. RyRs are a class of Ca%
release channels located on intracellular Ca? storage/release organelles. The
RyR channels are found in many different types of cells and play a role in a
range of critical Ca® signalling events (neurotransmission, secretion, etc.). The
RyR channels are the principal Ca* release mechanism in striated muscle
during the excitation-contraction coupling process. The signals that activate
the RyR channels are generally understood (e.g., sarcolemmal Ca? influx or
depolarization), although the precise mechanisms are yet unknown.

The signals that regulate and/or switch off the RyR channels are yet
unknown, as are the processes that control them. Studies of RyR-mediated
Ca* release have taken several forms over the last decade, and they
have progressively enhanced our knowledge. This thriving field, however,
is not without its share of divisive beliefs and paradoxical outcomes. Here,
the debates regarding the intricate Ca? regulation of single RyR channels
are given special emphasis. Furthermore, a significant amount of data is
synthesised into a focused view of a single RyR channel function. The current
state of the single RyR channel field is also reviewed, as well as its potential
future directions. Ryanodine receptors (RyRs) and inositol 1,4,5-triphosphate
receptors (IP(3)Rs) mediate the release of Ca? from eukaryotic intracellular
organelles. Increases in intracellular Ca* levels operate as a fundamental
second messenger, regulating a wide range of cellular processes, as covered
in other chapters. It has been known for over two decades that vertebrates
have numerous RYR genes, but non-vertebrate multicellular creatures only
have a single homologue in their genomes. It was recently discovered that
RyR-like channels occur in unicellular creatures.

The expression of RyR-like genes in species representing a wide
spectrum of viral, archaeal, bacterial, and eukaryotic taxa is examined in this
chapter, which takes advantage of recent expansions in available genomic
data. Analyses of these proteins' multidomain structures and phylogenetic
relationships have led to a model in which IP(3)R-like ancestral Ca(2+) release
channels were converted to RyR proteins via the addition of promiscuous
protein domains, possibly via horizontal gene transfer mechanisms, early in
eukaryotic evolution [1-5].
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