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Understanding the intricate organization of cellular structures is fundamental to
comprehending how tissues maintain their integrity and function. Among these structures,
cell junctions play a pivotal role by mediating adhesion, communication, and mechanical
coupling between neighboring cells. Two prominent types of adhesive junctions in epithelial
tissues are adherens junctions and desmosomes. While they serve distinct functions and
have unique molecular compositions, they share some critical features that underpin
cellular cohesion and tissue stability.

This article explores the shared features between adherens junctions and desmosomes,
focusing on their molecular constituents, structural organization, and functional roles within
tissues.

Overview of Cell-Cell Junctions in Epithelial
Tissues

Epithelial tissues form protective, absorptive, and secretory layers lining organs and
cavities within the body. Their integrity depends on specialized structures called cell
junctions, which coordinate cell adhesion, communication, and barrier functions.

Major types of cell junctions include:

- Tight junctions (occluding junctions): seal cells together to prevent leakage.
- Adherens junctions: connect the actin cytoskeletons of neighboring cells.
- Desmosomes: link intermediate filaments across cell membranes.
- Hemidesmosomes: anchor cells to the extracellular matrix.
- Gap junctions: facilitate direct communication between adjacent cells.

Among these, adherens junctions and desmosomes are particularly important for
mechanical strength and tissue cohesion, often working in concert to maintain tissue
integrity.

Adherens Junctions: Structure and Function



Definition and Role

Adherens junctions are cell-cell adhesion complexes primarily responsible for maintaining
the structural integrity of tissues by linking the actin cytoskeletons of neighboring cells.
They are dynamic structures that can adapt during tissue remodeling, development, and
wound healing.

Molecular Composition

The core components of adherens junctions include:

- Cadherins: Transmembrane adhesion proteins that mediate calcium-dependent adhesion.
- Catenins: Cytoplasmic proteins (such as β-catenin and α-catenin) that connect cadherins
to the actin cytoskeleton.
- Adaptor Proteins: Such as p120-catenin, which regulate cadherin stability and signaling.

Structural Organization

Adherens junctions are typically found just below tight junctions in epithelial cells, forming
belt-like structures called adherens belts. These belts encircle the cell, providing
mechanical linkage and resisting tensile forces.

Desmosomes: Structure and Function

Definition and Role

Desmosomes are specialized adhesive junctions that provide mechanical strength by
linking intermediate filaments of neighboring cells. They are especially prominent in tissues
subjected to mechanical stress, such as the skin, heart, and mucous membranes.

Molecular Composition

Key components of desmosomes include:

- Desmosomal Cadherins: Desmogleins and desmocollins, which are calcium-dependent
transmembrane adhesion proteins.
- Plaque Proteins: Such as plakoglobin (γ-catenin), plakophilins, and desmoplakin, which
anchor cadherins to intermediate filaments.



Structural Organization

Desmosomes appear as dense, button-like structures in the plasma membrane. They
connect to intermediate filaments like keratin, providing tensile strength and resilience.

Shared Features Between Adherens Junctions and
Desmosomes

Despite their differences in molecular composition and cytoskeletal connections, adherens
junctions and desmosomes share several critical features that facilitate tissue cohesion and
stability.

1. Presence of Cadherin Family Proteins

One of the most significant shared features is the presence of cadherins, a family of
calcium-dependent adhesion molecules.

- In Adherens Junctions: Classic cadherins such as E-cadherin, N-cadherin, and VE-cadherin
mediate adhesion.
- In Desmosomes: Desmogleins and desmocollins, members of the cadherin superfamily,
perform similar adhesive functions.

This commonality underscores the evolutionary conservation of cadherins as key mediators
of cell-cell adhesion.

2. Calcium-Dependent Adhesion Mechanism

Both adherens junctions and desmosomes rely on calcium ions to maintain their adhesive
properties.

- Calcium binding induces conformational changes in cadherins, promoting stable cell-cell
interactions.
- The presence of calcium is essential for the adhesion function; removal of calcium
weakens or disrupts these junctions.

3. Transmembrane Domain Structure

Cadherins in both junction types have similar structural features:

- An extracellular domain composed of multiple cadherin repeats that mediate homophilic
binding.
- A single transmembrane domain anchoring the protein within the plasma membrane.



- A cytoplasmic tail that interacts with cytoplasmic adaptor proteins.

4. Cytoplasmic Linkage to the Cytoskeleton

Both adherens junctions and desmosomes connect to the cell's cytoskeleton, although
through different filament systems:

- Adherens junctions: Link to actin filaments via catenins.
- Desmosomes: Connect to intermediate filaments via desmoplakin and other plakins.

This linkage provides mechanical strength and allows cells to respond to mechanical stress.

5. Structural Similarities in Junctional Organization

Both junctions are characterized by dense plaques or plaques-like structures on the
cytoplasmic side of the plasma membrane, serving as platforms for anchoring adhesion
molecules to the cytoskeleton.

6. Functional Role in Maintaining Tissue Integrity

Both structures contribute to:

- Maintaining tissue architecture.
- Resisting mechanical forces.
- Facilitating communication and signaling pathways related to cell adhesion and survival.

Differences and Complementary Functions

While sharing features, adherens junctions and desmosomes have distinct roles:

- Adherens junctions primarily regulate cell shape and motility through actin cytoskeleton
connections.
- Desmosomes confer tensile strength through intermediate filament interactions.

Their coordination ensures robust tissue cohesion, especially in mechanically stressed
tissues.

Clinical Relevance of Shared Features

Understanding the shared features of adherens junctions and desmosomes has implications
for numerous diseases:



- Autoimmune blistering diseases: Such as pemphigus vulgaris, involve autoantibodies
against desmogleins, disrupting desmosomal adhesion.
- Cancer progression: Loss of cadherins (like E-cadherin) can lead to increased
invasiveness.
- Genetic disorders: Mutations affecting desmosomal proteins can cause arrhythmogenic
right ventricular cardiomyopathy and skin disorders.

Highlighting the molecular similarities and differences helps in diagnosing, managing, and
developing therapies for these conditions.

Conclusion

In summary, the shared feature between adherens junctions and desmosomes is primarily
the presence of cadherin family proteins that mediate calcium-dependent cell-cell
adhesion. Both junction types utilize cadherins as transmembrane adhesion molecules,
connect to the cytoskeleton via specific adaptor proteins, and play fundamental roles in
maintaining tissue integrity. Their structural and functional similarities underscore the
evolutionary conservation of cell adhesion mechanisms and highlight their importance in
health and disease.

Understanding these shared features provides valuable insights into tissue architecture,
cellular communication, and the molecular basis of various pathological conditions.
Advances in cell biology continue to unravel the complex interactions and regulation of
these junctions, offering potential avenues for therapeutic intervention in diseases involving
cell adhesion defects.

Frequently Asked Questions

What is the common feature shared by adherens
junctions and desmosomes?
Both contain cadherins.

Do adherens junctions and desmosomes both connect
cells to each other?
Yes, both types of junctions connect neighboring cells.

Which protein family is a shared component of
adherens junctions and desmosomes?
Cadherins are present in both adherens junctions and desmosomes.



Are cadherins involved in cell-cell adhesion in both
adherens junctions and desmosomes?
Yes, cadherins mediate adhesion in both junction types.

How do adherens junctions and desmosomes contribute
to tissue integrity?
They both provide mechanical strength by connecting cells through cadherin-mediated
adhesion.

Is the presence of cadherins a defining feature of both
adherens junctions and desmosomes?
Yes, cadherins are characteristic components of both junctions.

Do both adherens junctions and desmosomes play roles
in maintaining tissue structure?
Yes, both are crucial for maintaining tissue integrity by connecting cells.

Which cell junction features are shared between
adherens junctions and desmosomes?
Both contain cadherins and connect adjacent cells.

Are desmosomes and adherens junctions similar in their
molecular composition?
They are similar in that both contain cadherins and facilitate cell-cell adhesion.

Additional Resources
Which Feature Is Shared Between Adherens Junctions And Desmosomes?
The question of what features are shared between adherens junctions and desmosomes is
fundamental to understanding cell adhesion mechanisms in tissues. Both these specialized
structures play critical roles in maintaining the integrity, mechanical stability, and
coordinated function of tissues, especially in epithelial and cardiac tissues. A close
examination reveals that despite their differences in composition and specific functions,
they share some common features — notably, the presence of cadherins. This shared
feature underscores the evolutionary and functional link between these junctions,
highlighting how cells utilize similar molecular tools to achieve different but related
biological goals. In this article, we will explore the similarities and differences between
adherens junctions and desmosomes, focusing on their shared and unique features.

---



Overview of Cell-Cell Junctions

Cell-cell junctions are specialized structures that facilitate adhesion, communication, and
the maintenance of tissue architecture. They can be broadly categorized into tight
junctions, adherens junctions, desmosomes, gap junctions, and hemidesmosomes, each
with distinct roles and molecular compositions. Among these, adherens junctions and
desmosomes are especially noteworthy because of their contributions to mechanical
strength and cellular cohesion.

Adherens junctions primarily connect actin cytoskeletons of neighboring cells, while
desmosomes link intermediate filaments. Despite these differences, both types of junctions
are integral to tissue resilience, especially in tissues subjected to mechanical stress, such
as the skin and heart.

---

Adherens Junctions

Structure and Composition

Adherens junctions are composed mainly of cadherin proteins, which are transmembrane
adhesion molecules that mediate calcium-dependent cell-cell adhesion. The classical
cadherins involved in adherens junctions include E-cadherin (epithelial), N-cadherin
(neural), and VE-cadherin (vascular). These cadherins span the cell membrane and possess
extracellular domains that facilitate homophilic binding with cadherins on adjacent cells.

Intracellularly, cadherins connect to the actin cytoskeleton via catenins, such as β-catenin
and α-catenin, which serve as linker proteins. This connection is crucial for maintaining cell
shape, transmitting mechanical forces, and signaling.

Functions

- Maintaining tissue architecture by mediating cell-cell adhesion
- Facilitating morphogenetic movements during development
- Participating in signaling pathways that regulate cell proliferation and differentiation

---

Desmosomes



Structure and Composition

Desmosomes are specialized adhesive junctions that provide mechanical strength,
especially in tissues exposed to stretching. Their core components are desmosomal
cadherins—desmogleins and desmocollins—which, like adherens junction cadherins, are
calcium-dependent adhesion molecules.

Intracellularly, desmosomes connect to intermediate filaments (keratins in epithelial cells)
through linker proteins called plakoglobins, plakophilins, and desmoplakins. These proteins
form a dense plaque that anchors desmosomal cadherins to the intermediate filament
network, providing tensile strength.

Functions

- Providing mechanical stability to tissues
- Maintaining tissue integrity under stress
- Participating in cell signaling pathways related to cell adhesion and differentiation

---

Shared Features Between Adherens Junctions and
Desmosomes

Common Presence of Cadherins

The most prominent shared feature between adherens junctions and desmosomes is the
presence of cadherins. Cadherins are a large family of calcium-dependent adhesion
molecules that mediate homophilic binding—that is, they preferentially bind to the same
type of cadherin on neighboring cells. This molecular feature is central to both junction
types and is crucial for cell adhesion.

Key points about cadherins in both junctions:

- They are transmembrane proteins with extracellular domains responsible for adhesion.
- They require calcium ions to maintain their structural conformation and adhesive function.
- They facilitate homophilic interactions that promote tissue cohesion.
- Their intracellular domains bind to cytoplasmic linker proteins, linking to the cytoskeleton
(actin in adherens junctions, intermediate filaments in desmosomes).

Pros of shared cadherins:

- Simplifies the molecular basis of cell adhesion across different junction types.
- Allows coordinated regulation of adhesion strength and signaling.
- Provides evolutionary efficiency, as similar molecules are repurposed for different



structural roles.

Cons/Limitations:

- Different types of cadherins confer specific tissue or cell type adhesion properties.
- The regulation of cadherin expression and function can be complex and tissue-specific.

Calcium Dependence

Both adherens junctions and desmosomes rely on calcium for their stability:

- Calcium binding maintains the conformation of cadherins, enabling adhesion.
- Removal of calcium results in junction disassembly, demonstrating their dependence on
calcium ions.

Advantages:

- Provides a reversible mechanism for cell adhesion, facilitating tissue remodeling.
- Allows cellular responses to environmental cues affecting calcium levels.

Linkage to Cytoskeleton

While the specific cytoskeletal elements differ, both junctions connect to the cell's
cytoskeleton:

- Adherens junctions connect to the actin cytoskeleton via catenins.
- Desmosomes link to intermediate filaments via plakoglobins and desmoplakin.

This connection confers mechanical stability and enables force transmission across tissues.

Features:

- Facilitates mechanical cohesion and resilience.
- Participates in signaling pathways influencing cell behavior.
- Allows dynamic remodeling during development or wound healing.

---

Differences in Composition and Function

Though they share several features, adherens junctions and desmosomes also have distinct
components and functions, which are crucial for understanding their specialized roles.

Adherens Junctions:



- Contain classic cadherins (e.g., E-cadherin).
- Connect primarily to the actin cytoskeleton.
- Involved in initiating cell-cell adhesion and signaling.

Desmosomes:

- Contain desmogleins and desmocollins.
- Connect to intermediate filaments.
- Provide tensile strength and mechanical stability.

---

Conclusion

In summary, the shared feature between adherens junctions and desmosomes is primarily
the presence of cadherins, which are calcium-dependent transmembrane adhesion
molecules. These cadherins serve as the molecular glue facilitating cell-cell adhesion in
both junction types, although the specific cadherins and their cytoskeletal linkages differ to
confer distinct mechanical properties and functions. This shared molecular foundation
underscores a conserved strategy in tissue architecture—employing cadherin-based
adhesion complexes to maintain cellular cohesion and tissue integrity under varying
physiological conditions.

Understanding these similarities not only provides insight into the fundamental biology of
cell adhesion but also informs medical research related to tissue morphogenesis, wound
healing, and diseases such as cancer, where cell adhesion mechanisms are often disrupted.
Recognizing the interconnected roles of cadherins in adherens junctions and desmosomes
highlights the elegant complexity of cellular interactions that sustain multicellular life.

---

In brief:

- Shared feature: Both adherens junctions and desmosomes contain cadherins.
- Significance: This commonality reflects their evolutionary relationship and functional
importance in tissue cohesion.
- Implication: Targeting cadherin interactions can influence tissue integrity and has
therapeutic potential in diseases involving cell adhesion defects.

---

If you wish for a more detailed exploration of molecular mechanisms or clinical implications,
feel free to ask!
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