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DESCRIPTION
Polysaccharides, complex carbohydrates made up of long chains 
of monosaccharides, play a significant role in various biological 
processes, contributing to cell structure, energy storage and 
cellular communication. As the fundamental components of 
glycans, polysaccharides are integral to the study of glycomics, a 
field that focuses on the structure, function and interactions of 
sugar molecules. Their involvement in lipid metabolism further 
highlights their importance in lipidomics, which analyses lipid 
interactions and their impact on health and disease. The 
biochemical properties and physiological roles of polysaccharides 
offers valuable insights into both basic biology and therapeutic 
applications.

Polysaccharide structure and classification

Polysaccharides are typically classified into two main types: 
homopolysaccharides and heteropolysaccharides. Homopo-
lysaccharides consist of a single type of monosaccharide unit, 
such as starch (composed of glucose) and cellulose (composed of 
glucose). In contrast, heteropolysaccharides contain two or more 
types of monosaccharides, often linked with non-carbohydrate 
groups. Examples of heteropolysaccharides include Glycosa-
minoglycans (GAGs), such as heparin and hyaluronic acid, which 
play significant roles in cell signaling, tissue hydration and 
wound healing.

The monosaccharide units in polysaccharides are connected by 
glycosidic bonds, which may be linear or branched. The specific 
arrangement and type of glycosidic bonds influence the physical 
properties of the polysaccharide, including its solubility, viscosity 
and its role in biological processes. The molecular weight of 
polysaccharides can vary greatly, with some being short 
oligosaccharides, while others can have extensive, complex 
structures.

Biological functions of polysaccharides

Polysaccharides perform a wide variety of functions in living 
organisms, both structural and metabolic. One of their most 
well-known roles is in energy storage. For example, plants store 
glucose in the form of starch, while animals use glycogen for the

same purpose. Both starch and glycogen are polymers of glucose, 
but their structure differs, with glycogen being more highly 
branched, allowing for faster release of glucose when needed.

Polysaccharides are also important for structural integrity. 
Cellulose, a major component of plant cell walls, provides 
rigidity and support, while chitin, found in the exoskeletons of 
arthropods and fungi, serves a similar function. These 
polysaccharides confer mechanical strength and protection, 
enabling organisms to withstand environmental stresses.

In addition to these functions, polysaccharides play important 
roles in cell recognition and signaling. Glycosaminoglycans 
(GAGs) in the extracellular matrix of animals interact with 
proteins and lipids to mediate cell adhesion, migration and 
differentiation. These interactions are significant for tissue 
development, wound healing and immune responses.

Polysaccharides in glycomics and lipidomics

Glycomics, the study of the structure and function of glycans, 
often involves examining the role of polysaccharides in cellular 
processes. Polysaccharides such as GAGs and their derivatives 
interact with proteins to form glycoproteins and proteoglycans. 
These glycoconjugates plays significant roles in various biological 
processes, including inflammation, infection and cell signaling. 
For example, the binding of heparan sulfate to growth factors can 
influence cell growth and differentiation, making it a key role in 
tissue regeneration and cancer metastasis.

CONCLUSION
Polysaccharides are important biomolecules that perform a wide 
array of significant functions within cells, ranging from providing 
structural support to facilitating complex interactions in fields 
like glycomics and lipidomics. These molecules form intricate 
networks with proteins and lipids, playing a vital role in cellular 
communication, energy storage and immune responses. For 
example, polysaccharides such as glycogen store energy, while 
others contribute to the structural integrity of tissues. As studies 
in glycomics and lipidomics advances, a deeper knowledge of 
polysaccharides and their interactions with other biomolecules 
will shed light on their central role in health, disease mechanisms 
and the development of innovative therapeutic strategies.
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