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Description

Keratins are a diverse group of structural proteins that play a crucial
role in maintaining the integrity and function of epithelial tissues.
Mutations in keratin genes have been associated with a wide range of
human diseases, collectively known as keratinopathies. This
manuscript provides a comprehensive overview of the pathology of
human keratins, exploring the molecular basis of keratinopathies and
their clinical manifestations. Additionally, potential therapeutic
strategies targeting keratin-related disorders are discussed. Human
keratins are a diverse group of structural proteins that play a crucial
role in maintaining the integrity and function of epithelial tissues.
Mutations in keratin genes have been associated with a wide range of
pathological conditions, collectively known as keratinopathies. This
manuscript provides an in-depth exploration of the pathology of
human keratins, focusing on the underlying molecular mechanisms,
clinical manifestations, and diagnostic approaches. Additionally,
therapeutic strategies and future directions for research are discussed.

Keratins are intermediate filament proteins that form the structural
framework of epithelial cells, providing strength and resilience to
various tissues, including skin, hair, nails, and internal organs. This
section introduces the significance of keratins in maintaining tissue
integrity and outlines the objectives of the manuscript.

This section provides an overview of the classification and
structural organization of keratins. Keratins are categorized into two
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major groups: type I and type II. The structure of keratins is
characterized by a central a-helical rod domain flanked by non-helical
head and tail domains. The diverse combination of keratin isoforms in
different tissues contributes to their tissue-specific functions.

Here, we delve into the molecular mechanisms underlying keratin-
related diseases, collectively referred to as keratinopathies. Mutations
in keratin genes can lead to altered protein structure, assembly, or
function, resulting in a variety of pathological conditions. Examples of
keratinopathies include epidermolysis bullosa simplex, pachyonychia
congenita, and various forms of ichthyosis. The impact of these
mutations on keratin filament formation and cellular cytoskeleton is
discussed.

This section explores the clinical manifestations of keratinopathies
across different organ systems. Skin disorders, such as blistering,
hyperkeratosis, and abnormal hair growth, are common features of
keratin-related diseases. Moreover, keratin mutations can affect the
function of internal organs, including the liver, pancreas, and
gastrointestinal tract. Detailed descriptions of the clinical phenotypes
associated with specific keratinopathies are provided.

Accurate diagnosis of keratinopathies is crucial for effective disease
management. This section outlines the diagnostic techniques
commonly employed in the evaluation of keratin related disorders.
Histopathological analysis, genetic testing, and Immunohistochemistry
(IHC) are discussed, emphasizing their role in confirming the presence
of keratin mutations and identifying specific disease subtypes.

Developing effective treatments for keratinopathies remains a
significant challenge. This section highlights current therapeutic
approaches, including symptomatic relief, wound care, and gene-based
therapies. The potential of emerging technologies, such as gene editing
and regenerative medicine, in addressing the underlying causes of
keratinopathies is also discussed. Furthermore, the importance of
interdisciplinary collaboration and translational research efforts is
emphasized.

The pathology of human keratins encompasses a broad spectrum of
diseases with diverse clinical manifestations. Understanding the
molecular basis of keratinopathies is essential for accurate diagnosis
and the development of targeted therapeutic strategies. Future research
endeavors should focus on elucidating the intricate mechanisms
underlying keratinopathies and exploring innovative approaches for
their management.
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