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DESCRIPTION
Cancer, characterized by uncontrolled cell growth and 
proliferation, is a complex and multifaceted disease that 
claims millions of lives worldwide. At the heart of cancer lies 
the aberrant behaviour of cells-the transformation of normal, 
healthy cells into cancerous ones. Understanding the biology of 
cancer cells, their characteristics, and mechanisms of growth, is 
pivotal in unravelling the mysteries of this formidable disease. 
Cancer cells originate from mutations in the DNA of normal 
cells, disrupting the intricate regulatory mechanisms that 
govern cell division, growth, and death. These mutations can 
arise from various factors, including genetic predispositions, 
exposure to carcinogens, lifestyle choices, and environmental 
influences. Once transformed, cancer cells exhibit distinctive 
features, including sustained proliferation, evasion of growth 
suppressors, resistance to cell death, and the ability to induce 
angiogenesis and metastasis. The hallmarks of cancer cells, 
as delineated by research, encompass several fundamental 
traits that distinguish them from normal cells. ‘Sustaining 
proliferative signalling’ enables cancer cells to perpetually 
grow and divide, driven by alterations in signalling pathways 
that control cell cycle progression. Simultaneously, these 
cells circumvent growth suppressors, allowing unchecked 
proliferation. Additionally, cancer cells possess the ability 
to evade programmed cell death (apoptosis), enabling their 
survival and persistence. The process of tumorigenesis involves 
the transformation of normal cells into a localized mass of 
abnormal cells, known as a tumour. Cancer cells acquire the 
capacity to induce angiogenesis, ensuring a blood supply for their 
sustenance and growth within the tumour microenvironment. 
Furthermore, metastasis, the spread of cancer cells to distant 
sites via the bloodstream or lymphatic system, represents a 
critical hallmark that significantly exacerbates the disease’s 
complexity and prognosis. One of the remarkable attributes of 
cancer cells is their heterogeneity-their ability to exhibit diverse 

characteristics within a tumour and across different tumours. 
This intratumoral and intertemporal heterogeneity presents 
challenges in diagnosis, treatment, and understanding the 
disease’s behaviour. Moreover, cancer cells display adaptability, 
evolving mechanisms to resist therapies, leading to treatment 
failures and disease recurrence. Advancements in cancer 
research have led to diverse therapeutic strategies aimed 
at targeting cancer cells. Chemotherapy, radiation therapy, 
surgery, targeted therapies, immunotherapy, and emerging 
approaches like precision medicine and CAR-T cell therapy 
represent a spectrum of treatments designed to specifically 
combat cancer cells while minimizing harm to healthy tissues. 
These therapies aim to disrupt specific molecular pathways or 
exploit the immune system to recognize and eliminate cancer 
cells. Despite advancements, challenges persist in effectively 
eradicating cancer cells. Drug resistance, tumour heterogeneity, 
and the complexity of cancer biology pose hurdles in developing 
universal and curative treatments. Emerging fields such as 
single-cell sequencing, immunogenomics, and CRISPR-based 
technologies hold promise in advancing our understanding 
of cancer cells and devising more precise and personalized 
therapeutic interventions. Cancer cells represent the core 
drivers of a disease that continues to challenge the realms 
of medicine and science. The intricate interplay of genetic, 
environmental, and cellular factors underscores the complexity 
of cancer biology. As research progresses, unravelling the 
nuances of cancer cell behaviour and developing innovative 
therapeutic strategies will be paramount in the quest for more 
effective treatments and ultimately, a cure for cancer.
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