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GSK-3β/β-catenin pathway

The GSK-3β/β-catenin pathway is a critical signaling pathway involved in various cellular processes,
including development, cell survival, and regulation of the cell cycle. It plays a particularly important
role in the regulation of Wnt signaling pathway, which is essential for processes like embryonic
development, stem cell maintenance, and cancer progression.

Here's how it generally works:

Glycogen Synthase Kinase 3 beta (GSK-3β): This is a serine/threonine kinase that negatively regulates
the β-catenin protein. Under normal conditions, GSK-3β is part of a complex with other proteins, like
Axin and APC (Adenomatous Polyposis Coli), which are involved in the destruction complex.

β-catenin: This protein is involved in cell-cell adhesion but also acts as a transcriptional co-activator in
the Wnt signaling pathway. In the absence of Wnt signals, β-catenin is phosphorylated by GSK-3β,
marking it for degradation by the proteasome.

Wnt signaling: When Wnt ligands bind to the Frizzled receptors, they activate intracellular signaling
events that inhibit the activity of GSK-3β. This inhibition prevents the phosphorylation and
degradation of β-catenin.

Accumulation of β-catenin: As GSK-3β is inhibited, β-catenin accumulates in the cytoplasm and
translocates to the nucleus.

Transcriptional activation: In the nucleus, β-catenin binds to transcription factors of the T-cell
factor/lymphoid enhancer factor (TCF/LEF) family, leading to the activation of genes involved in cell
proliferation, survival, and differentiation.

This pathway is highly regulated because dysregulation can lead to various diseases, particularly
cancer. For instance, in many cancers, the β-catenin accumulation is abnormal, either due to
mutations in components of the pathway or loss of regulatory factors, leading to uncontrolled cell
proliferation.

In summary, the GSK-3β/β-catenin pathway is crucial for regulating cellular processes, and its
dysfunction can have significant implications for tissue development and tumorigenesis.
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