
2025/06/29 02:37 1/1 palmitoylation

Neurosurgery Wiki - https://neurosurgerywiki.com/wiki/

Palmitoylation is a post-translational modification of proteins involving the addition of a palmitic acid
(a 16-carbon saturated fatty acid) to cysteine residues, typically via a thioester linkage. This
modification is reversible and dynamic, playing a crucial role in regulating the localization, stability,
and function of proteins within cells. Palmitoylation is a common modification for membrane-
associated proteins and is involved in various cellular processes. Here are some key points about
palmitoylation:

Attachment Process:

Palmitoylation involves the covalent attachment of palmitic acid to the thiol group of cysteine
residues in a protein. This attachment is often mediated by palmitoyl acyltransferases (PATs), also
known as DHHC (Asp-His-His-Cys) domain-containing enzymes. Membrane Association:

Palmitoylation is frequently associated with membrane proteins. The addition of palmitic acid
hydrophobically anchors the protein to the lipid bilayer, promoting its association with cell
membranes. Dynamic Regulation:

Palmitoylation is a reversible process. Palmitic acid can be added or removed dynamically, allowing
for the fine-tuning of protein localization and function in response to cellular signals. Roles in Cellular
Processes:

Cell Signaling: Palmitoylation is involved in the regulation of cell signaling by affecting the localization
and activity of signaling proteins. Synaptic Function: Palmitoylation is crucial for the proper
functioning of proteins involved in synaptic transmission and plasticity, particularly in the nervous
system. Immune Response: Palmitoylation plays a role in immune responses by regulating the
localization and activity of immune-related proteins. Cancer: Dysregulation of palmitoylation has been
implicated in certain cancers, and targeting palmitoylation may have therapeutic implications. Protein
Sorting and Trafficking:

Palmitoylation can influence the sorting and trafficking of proteins within cells. It can contribute to the
localization of proteins to specific membrane compartments, such as the Golgi apparatus or
endoplasmic reticulum. Examples of Palmitoylated Proteins:

Many proteins undergo palmitoylation, including some G-protein coupled receptors, kinases, synaptic
proteins, and Ras family proteins. Methods for Detection:

Detecting palmitoylation experimentally can be challenging. Techniques such as acyl-biotin exchange
(ABE) and metabolic labeling with palmitic acid analogs are commonly used for studying
palmitoylation. Palmitoylation is an essential regulatory mechanism that contributes to the diversity
and specificity of cellular processes by modulating the localization and function of a wide range of
proteins. The reversible nature of this modification allows cells to dynamically respond to changing
environmental conditions and signals.
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