
2025/07/01 14:54 1/2 protein-protein_interactions

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

Protein-protein interactions (PPIs) are physical associations between two or more proteins in a
biological system. These interactions play a fundamental role in various cellular processes, including
signal transduction, enzymatic activity, molecular transport, and structural organization.

Protein-protein interactions can be classified into several categories:

Non-covalent interactions: The majority of PPIs involve non-covalent interactions, such as hydrogen
bonds, electrostatic interactions, van der Waals forces, and hydrophobic interactions. These weak
interactions allow proteins to transiently associate and dissociate, enabling dynamic cellular
processes.

Domain-domain interactions: Proteins often consist of distinct structural and functional domains.
Domain-domain interactions occur when specific domains in one protein interact with complementary
domains in another protein. These interactions contribute to the formation of multi-protein complexes
and facilitate coordinated cellular activities.

Enzyme-substrate interactions: Enzymes catalyze biochemical reactions by binding to specific
substrates. Enzyme-substrate interactions involve the recognition and binding of the substrate
molecule to the active site of the enzyme, enabling the catalytic reaction to occur.

Receptor-ligand interactions: Cell signaling processes often involve interactions between cell surface
receptors and their corresponding ligands. Ligands, such as hormones or growth factors, bind to
specific receptors, triggering intracellular signaling cascades and initiating cellular responses.

Protein-protein recognition motifs: Some proteins contain short linear motifs that act as recognition
elements for binding to other proteins. Examples include SH3 domains, PDZ domains, and coiled-coil
motifs. These motifs facilitate specific interactions and contribute to the assembly of protein
complexes.

The study of protein-protein interactions is crucial for understanding cellular processes, disease
mechanisms, and drug discovery. Several experimental techniques and computational methods are
employed to investigate and characterize PPIs, including:

Yeast Two-Hybrid (Y2H) assay: Y2H is a widely used method to detect protein-protein interactions. It
involves the fusion of proteins of interest to separate domains of a transcription factor in yeast. If the
proteins interact, the transcription factor is reconstituted, leading to the activation of a reporter gene.

Co-immunoprecipitation (Co-IP): Co-IP is a technique used to isolate and identify protein complexes. It
involves the immunoprecipitation of a target protein along with its interacting partners using specific
antibodies. The co-immunoprecipitated proteins are then analyzed by techniques like Western
blotting or mass spectrometry.

Surface Plasmon Resonance (SPR): SPR measures the binding kinetics and affinities of biomolecular
interactions in real-time. It involves immobilizing one interacting partner on a sensor surface and
monitoring changes in refractive index as the second partner binds. This technique provides
quantitative data on binding kinetics and affinity.

Biochemical methods: Various biochemical approaches, such as pull-down assays, affinity
chromatography, and cross-linking, are used to study protein-protein interactions. These methods can
identify interacting partners and provide insights into the stoichiometry and stability of protein
complexes.

Computational methods: Computational approaches, including protein docking, molecular dynamics
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simulations, and bioinformatics analysis, are employed to predict and model protein-protein
interactions. These methods utilize structural information, sequence analysis, and protein databases
to infer potential interactions and understand their structural and functional implications.

Understanding protein-protein interactions is critical for unraveling complex biological processes,
identifying drug targets, and designing therapeutic interventions. By deciphering the intricate network
of interactions between proteins, researchers can gain insights into the mechanisms underlying
cellular functions and disease pathways.
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