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DESCRIPTION
Glycans, also known as carbohydrates or sugars, are complex 
molecules that play an integral role in the functioning of cells 
and organisms. These molecules are not only important for 
energy storage and structural integrity but also for numerous 
biological processes such as cell signaling, immune response and 
development. Glycans are found in various forms, including as 
free molecules or attached to proteins and lipids, forming 
glycoproteins and glycolipids. The structure and function of 
glycans is vital for advancing examination in cellular biology, 
disease mechanisms and therapeutic strategies.

Structure and types of glycans

Glycans are polymers made up of simple sugars called 
monosaccharides, which are linked together by glycosidic bonds. 
The sequence and branching patterns of these monosaccharides 
determine the structure and function of glycans. Depending on 
how they are structured, glycans can be classified into several 
types:

Oligosaccharides: Short chains of monosaccharides, typically 
containing 3 to 10 sugar units.

Polysaccharides: Long chains or branches of monosaccharides, 
such as starch and cellulose.

Glycoconjugates: When glycans are covalently bonded to other 
molecules like proteins (forming glycoproteins) or lipids (forming 
glycolipids), they form more complex structures that serve 
specific functions within the cell.

These glycan structures can vary greatly between organisms and 
even between different tissues within the same organism, 
allowing for a vast array of biological functions.

Glycans and cellular functions

Glycans are involved in a multitude of cellular processes. One of 
their key roles is in cell signaling, where they serve as markers 
that can influence how cells interact with each other and their 
environment. For example, the glycans on the surface of a cell 
can act as ligands for receptors on connecting cells, triggering

intracellular signaling pathways that regulate processes such as 
growth, differentiation and apoptosis.

Glycans are also important for immune system function. They 
are found on the surface of pathogens, where they are recognized 
by immune cells. This recognition is a critical step in immune 
defense mechanisms, as the immune system identifies and 
targets foreign invaders. In fact, many viruses, including 
influenza and Human Immunodeficiency Virus (HIV), exploit 
glycan structures on their surfaces to evade immune detection, 
further emphasizing the importance of glycans in immune 
responses.

Glycans in disease

Glycan structures can be altered in many diseases, contributing 
to their development and progression. For example, changes in 
glycan expression are a hallmark of cancer. Tumor cells often 
exhibit abnormal glycosylation patterns, which can promote 
tumor growth, metastasis and resistance to therapies. These 
altered glycans can also be recognized as abnormal by the 
immune system, making them potential targets for cancer 
immunotherapies.

Genetic disorders associated with defects in glycosylation are 
known as Congenital Disorders of Glycosylation’s (CDGs). 
These disorders arise when there is a mutation in one of the 
enzymes involved in the glycosylation process, leading to 
improper glycan structures. CDGs can result in a range of 
symptoms, including developmental delays, neurological 
problems and heart defects, depending on the specific 
glycosylation pathway affected.

Therapeutic potential of glycans

Given their important role in health and disease, glycans are 
being analyzed for their potential as therapeutic targets. Study in 
glycobiology, the study of the structure and function of glycans, 
has made possible for developing new strategies to treat diseases 
associated with glycan abnormalities.

For example, glycan-based vaccines are being developed to 
enhance immune responses, particularly in diseases like cancer 
and infectious diseases. By targeting specific glycan structures on
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the surface of pathogens or tumors, these vaccines aim to train 
the immune system to recognize and eliminate the threat more 
efficiently.

CONCLUSION
Glycans, complex carbohydrate structures attached to proteins 
and lipids, play a significant role in numerous biological 
processes, including cell signaling, immune defense, tissue 
development and disease progression. Their vast diversity and

intricate structures enable them to mediate a wide range of
cellular interactions, influencing everything from developmental
processes to the body's response to infections. Glycans are also
involved in various diseases, such as cancers and genetic
disorders, where alterations in glycosylation patterns can impact
disease outcomes. As studies into the roles of glycans deepens, it
provides new possibilities for targeted therapies, offering hope
for innovative treatments that could revolutionize the
management of many conditions.
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