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Nitrosylation, also known as S-nitrosylation, is a post-translational modification of proteins involving
the addition of a nitric oxide (NO) group to thiol groups of cysteine residues. Nitric oxide is a small,
gaseous signaling molecule that plays a crucial role in various physiological processes, including
vasodilation, neurotransmission, and immune response. S-nitrosylation represents a reversible and
dynamic modification that can regulate the function and activity of proteins. Here are some key points
about nitrosylation:

Formation of S-Nitrosothiol:

Nitrosylation involves the formation of S-nitrosothiols, where the nitric oxide group is covalently
attached to a cysteine thiol group, forming an S-NO bond. Nitric Oxide as a Signaling Molecule:

Nitric oxide is a signaling molecule with diverse roles in cellular processes. It is synthesized by nitric
oxide synthase (NOS) enzymes and can diffuse across cell membranes. Regulation of Protein
Function:

S-nitrosylation can regulate the function of proteins by modifying their activity, stability, or
interactions with other molecules. It can affect enzymatic activity, protein-protein interactions, and
cellular signaling pathways. Reversibility:

S-nitrosylation is a reversible modification. Denitrosylation, the removal of the nitric oxide group, can
be mediated by enzymes such as denitrosylases or through non-enzymatic processes. Roles in
Cellular Processes:

Vasodilation: Nitrosylation of proteins is involved in the regulation of blood vessel tone and
vasodilation. Neurotransmission: S-nitrosylation plays a role in neurotransmission by modulating the
activity of proteins involved in synaptic function. Immune Response: Nitrosylation is implicated in
immune responses, affecting the function of immune-related proteins. Implications in Disease:

Dysregulation of nitrosylation has been associated with various diseases, including neurodegenerative
disorders, cardiovascular diseases, and cancer. Methods for Detection:

Detecting S-nitrosylation experimentally can be challenging. Techniques such as the biotin switch
assay and mass spectrometry are commonly used for studying nitrosylated proteins. Examples of
Nitrosylated Proteins:

Many proteins undergo nitrosylation, including those involved in cellular signaling (e.g., guanylate
cyclase, protein kinase G), ion channels, and transcription factors. The dynamic nature of S-
nitrosylation allows cells to rapidly respond to changes in the cellular environment, and it contributes
to the complexity of nitric oxide signaling. Understanding the specific proteins and pathways
regulated by nitrosylation is essential for unraveling its roles in normal physiological processes and its
implications in various diseases.
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