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Description

Cancer is a complex and multifaceted disease that arises when 
normal cellular processes, such as growth and division, become 
dysregulated. One of the key factors contributing to cancer 
development is the alteration of metabolic pathways, which provide 
the energy and building blocks necessary for tumor growth. Metabolic 
enzymes play a central role in these processes and recent research has 
highlighted their importance in the progression of cancer. By 
examining metabolic enzyme pathways in cancer biology, scientists 
are uncovering new therapeutic targets for cancer treatment.

Cancer cells exhibit altered metabolism, often referred to as the 
"Warburg effect." This phenomenon, first described by Otto Warburg 
in the 1920s, involves the preference of cancer cells for glycolysis the 
breakdown of glucose into pyruvate over oxidative phosphorylation, 
even in the presence of oxygen. This shift allows cancer cells to 
generate ATP and biomass at a faster rate, supporting their rapid 
proliferation. One key enzyme involved in glycolysis is hexokinase, 
which catalyzes the first step in the conversion of glucose to 
glucose-6-phosphate. Overexpression of hexokinase has been 
observed in many cancers, making it a potential target for therapy.

Another important metabolic enzyme in cancer is Pyruvate Kinase 
M2 (PKM2), which regulates the final step of glycolysis. PKM2 is 
often upregulated in cancer cells and plays a difficult role in 
controlling the balance between energy production and biosynthesis. 
By altering the activity of PKM2, cancer cells can divert glucose 
metabolism toward the production of macromolecules required for cell 
division, such as nucleotides and lipids. Inhibiting PKM2 could 
disrupt cancer cell metabolism and limit tumor growth.

In addition to glycolysis, cancer cells often exhibit alterations in 
other metabolic pathways, such as the Tricarboxylic Acid (TCA) cycle 
and fatty acid metabolism. The TCA cycle, which takes place in the 
mitochondria, is responsible for generating energy and metabolic 
intermediates. In cancer, the TCA cycle is often dysregulated, with 
some tumors showing increased production of lactate, a byproduct of 
anaerobic metabolism, even in the presence of oxygen. This 
phenomenon is thought to support the anabolic needs of rapidly 
growing tumor cells.

Fatty acid metabolism is also altered in cancer, as tumor cells 
require an increased supply of lipids for membrane synthesis and 
energy storage. Fatty Acid Synthase (FASN) is an enzyme involved in 
the synthesis of fatty acids and its overexpression has been linked to 
several types of cancer. Targeting FASN could reduce lipid availability 
and slow tumor growth. The alteration of metabolic enzyme pathways 
in cancer biology provides an opportunity for novel therapeutic 
strategies. By targeting key enzymes involved in metabolic processes, 
researchers are developing drugs that can selectively disrupt cancer 
cell metabolism. These therapies aim to "starve" tumors of the 
nutrients and energy they need to grow, while sparing normal cells. 
Overall, the study of metabolic enzyme pathways in cancer biology 
has opened up new avenues for cancer treatment. By understanding 
how metabolic alterations drive tumor growth, scientists are 
identifying new ways to target cancer cells and improve patient 
outcomes. As research in this area continues, it is likely that metabolic 
therapies will become an integral part of the cancer treatment 
landscape.
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