
 

Current Neurobiology 
 
 
 
 
 

The Neural Landscape Crucial Role of Nerves Extracellular Matrix 
Marlin Simpson* 
Department of Neurobiology, Queen’s University, United Kingdom 

 

DESCRIPTION 
The intricate dance of neural communication is not confined to 
the interactions between neurons alone. Beyond the nerve cells  
themselves, a complex and dynamic environment known as the 
extracellular matrix (ECM) plays a pivotal role in shaping the 
landscape for nerve function. In this article, we will explore the 
significance of the nerves’ extracellular matrix, shedding light on  
its composition, functions, and implications for neural develop- 
ment and repair. The extracellular matrix is a complex network of  
proteins, glycoproteins, and other molecules that fill the spaces 
between cells in tissues and organs. In the nervous system, the 
ECM is a crucial component that provides structural support, in- 
fluences cell behaviour, and actively participates in various phys- 
iological processes. The extracellular matrix surrounding nerves 
is a dynamic and intricate network consisting of various compo- 
nents. Some of the key elements include Proteoglycans are large 
molecules composed of proteins and sugar chains called glycos- 
aminoglycans (GAGs). These molecules form a significant part 
of the nerves extracellular matrix, influencing its structure and 
function. Proteoglycans contribute to the regulation of cell sig- 
naling, migration, and the maintenance of the structural integrity 
of the neural environment. Glycoproteins, such as laminins and 
fibronectins, are essential components of the extracellular ma- 
trix. Laminins, in particular, play a crucial role in the formation 
and maintenance of the basement membrane, a specialized ECM 
structure that provides support to nerve cells. Fibronectins con- 
tribute to cell adhesion and migration, influencing the dynamic 
interactions between nerve cells and their environment. Colla- 
gens are fibrous proteins that provide tensile strength to tissues.  
In the nerves extracellular matrix, specific types of collagens con- 
tribute to the formation of structural frameworks that support 
nerve cells and their processes. Collagens also play a role in guid- 
ing the growth and migration of nerve cells during development 
and regeneration. The nerves extracellular matrix serves a mul- 
titude of functions crucial for the proper development, function,  
and repair of the nervous system. One of the primary functions 
of the ECM is to provide structural support to nerve cells. The 
intricate network of proteins and glycoproteins forms a scaffold 

that helps maintain the three-dimensional architecture of neural 
tissues. This structural support is vital for the integrity and sta- 
bility of the nervous system. The ECM facilitates cell adhesion, 
allowing nerve cells to anchor themselves to their surroundings.  
This adhesion is essential for the proper migration of nerve cells 
during development and regeneration. Cell migration is a com- 
plex process involving the dynamic interplay between nerve 
cells and the ECM, guided by specific molecular cues. The nerves 
extracellular matrix actively participates in regulating signaling 
pathways that govern various cellular processes. Proteoglycans, 
in particular, are involved in modulating growth factor signaling,  
influencing cell proliferation, differentiation, and survival. These 
regulatory functions are crucial for the proper development and 
functioning of the nervous system. Understanding the role of the 
nerves extracellular matrix has significant implications for neural  
development and the potential for nerve regeneration after in- 
jury. During neural development, the ECM guides the migration 
of nerve cells to their designated locations, facilitates the for- 
mation of neural circuits, and supports the growth of axons and 
dendrites. The dynamic interactions between nerve cells and the  
ECM are essential for the proper wiring of the nervous system. 
After nerve injury, the nerves extracellular matrix plays a critical 
role in the process of nerve regeneration. The ECM provides a 
supportive environment for regenerating nerve fibers, influenc- 
ing the direction of growth and aiding in the reestablishment of 
functional connections. Understanding the molecular cues with- 
in the ECM can inform therapeutic strategies aimed at promoting 
nerve regeneration after injury. The nerves extracellular matrix is  
a dynamic and multifaceted environment that shapes the land- 
scape for neural development, function, and repair. 
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