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DESCRIPTION
Cancer cells have intricate features that distinguish them from 
normal cells. Evasion of regulatory mechanisms and the ability 
to adapt to diverse environmental conditions. These cells not 
only alter fundamental processes such as energy metabolism and 
biosynthesis but also interact dynamically with surrounding 
tissues and chemical gradients, creating a multifaceted ecosystem 
that supports survival and persistence. Understanding the 
behavior of cancer cells requires examining the interplay 
between genetic alterations, metabolic reprogramming and 
interactions with the microenvironment. By exploring these 
interconnected processes, it becomes possible to appreciate the 
underlying principles that drive malignancy and influence 
therapeutic outcomes. This commentary focuses on the defining 
features of cancer cells, their metabolic and signaling adaptations 
and the challenges these characteristics pose for effective 
intervention. Metabolic reprogramming is another central 
characteristic of cancer cells. This shift allows for the rapid 
generation of intermediates required for biosynthesis of 
nucleotides, amino acids and lipids, supporting high 
proliferative demands. In addition, cancer cells frequently 
exhibit altered mitochondrial function, enhanced glutamine 
utilization and increased lipid metabolism.

One of the defining features of cancer cells is their liberated cell 
cycle. Normal cells progress through a series of phases G1, S, G2, 
and M regulated by checkpoints that assess DNA integrity, 
nutrient availability, and external signaling. Cancer cells 
frequently harbor mutations in genes that encode cell cycle 
regulators, such as cyclins, cyclin dependent kinases and tumor 
suppressors. These alterations allow cells to bypass checkpoints, 
replicate despite DNA damage and evade programmed cell death 
mechanisms. The loss of checkpoint control not only facilitates 
proliferation but also contributes to genomic instability, a 
hallmark of malignant cells that accelerates the accumulation of 
further mutations and phenotypic diversity. The tumor

microenvironment plays a significant role in shaping cancer cell
behavior. Cancer cells interact closely with surrounding stromal
cells, immune cells, extracellular matrix components, and
chemical gradients, creating a dynamic ecosystem. Hypoxia,
nutrient limitation and mechanical stress within this
environment trigger adaptive responses that further enhance
proliferation and survival. Hypoxia-Inducible Factors (HIFs), for
example, orchestrate gene expression programs that support
angiogenesis, glycolysis and resistance to oxidative stress.
Crosstalk with immune cells can lead to immune evasion
through secretion of immunosuppressive factors or expression of
inhibitory ligands.

Genomic changes in cancer cells drive their capacity to adapt
and withstand therapeutic interventions. Chromosomal
rearrangements, copy number variations and point mutations
generate heterogeneous populations within tumors, creating
subclones with distinct metabolic, proliferative and survival
characteristics. This heterogeneity poses significant challenges for
treatment, as a subpopulation may survive targeted interventions
and repopulate the tumor. Additionally, epigenetic alterations,
including DNA methylation and histone modifications,
contribute to gene expression variability and phenotypic
plasticity. This invasive potential involves multiple coordinated
processes, including Epithelial-to-Mesenchymal Transition
(EMT) and alterations in adhesion molecules. Proteolytic
enzymes secreted by cancer cells and stromal components
degrade matrix barriers, facilitating movement through tissue
planes. Currently, changes in cytoskeletal organization and cell
motility machinery allow cancer cells to navigate complex tissue
environments. Molecules such as acetyl-CoA, succinate.
Similarly, alterations in lipid metabolism affect membrane
composition, signaling lipid availability and interactions with the
extracellular environment. Cancer cells represent highly
adaptive, metabolically flexible and genetically unstable entities
capable of sustained proliferation, tissue invasion and evasion of
regulatory mechanisms.
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