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Intermediate filaments

Intermediate filaments are a class of cytoskeletal proteins found in the cells of most animal tissues.
They are one of the three main types of cytoskeletal filaments, along with microtubules and actin
filaments. Intermediate filaments play a crucial role in providing structural support and maintaining
the mechanical integrity of cells.

Key characteristics of intermediate filaments include:

Structure: Intermediate filaments are fibrous proteins with a diameter of about 10 nanometers. They
are called “intermediate” because their diameter is between that of microtubules (25 nm) and actin
filaments (7 nm).

Protein composition: Different types of intermediate filaments are made up of distinct protein
subunits. For example, in epithelial cells, intermediate filaments are composed of keratins; in nerve
cells, they are made of neurofilaments; and in muscle cells, they are made of desmin.

Stability and resistance: Intermediate filaments are known for their exceptional stability and
resistance to mechanical stress. They help cells withstand tension and mechanical forces, contributing
to the maintenance of tissue integrity and shape.

Function: The primary function of intermediate filaments is to provide structural support and help
maintain the overall architecture of the cell. They also serve as a scaffold for organizing other cellular
components and are involved in cell adhesion, migration, and signaling.

Tissue-specific expression: Different types of cells express distinct intermediate filament proteins,
allowing them to adapt to specific mechanical demands based on their tissue and function.

Regulation: The assembly and disassembly of intermediate filaments are tightly regulated during cell
division and differentiation. Their dynamics are essential for cellular processes like mitosis and tissue
remodeling.

Examples of intermediate filament proteins and their associated cell types include:

Keratins: Epithelial cells, including those in the skin, hair, and nails. Neurofilaments: Neurons in the
nervous system. Desmin: Muscle cells. Vimentin: Connective tissues, endothelial cells, and white
blood cells. Glial fibrillary acidic protein (GFAP): Astrocytes in the central nervous system. Overall,
intermediate filaments play a critical role in maintaining the structural integrity and mechanical
properties of cells, contributing to the proper functioning of tissues and organs in multicellular
organisms.
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