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The War on Cancer: Targeting the Root of Cancer Cells
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. ability to grow and divide. Vaccines, such as the Human Papillomavirus (HPV)
Introduction yio8 P

vaccine, which protects against certain types of cervical and other cancers,

o offer hope for reducing cancer risk in the future.
One of the key factors that makes cancer so challenging is its inherent

heterogeneity. Each cancer type, and even individual tumors, exhibit a However, targeting cancer cells at the molecular level is not without its
unique set of genetic mutations, cellular behaviours, and responses to challenges. One of the biggest hurdles is the fact that cancer cells are often
treatments. This complexity is partly responsible for the difficulty in identifying ~ genetically unstable, meaning that they accumulate mutations at a rapid
universally effective therapies. However, modern research has shifted focusto ~ rate. This genetic instability can create a moving target for treatment, as the
understanding cancer at a deeper, molecular level. Rather than only targeting ~ Molecular makeup of a tumor can change over time. Moreover, some cancer
the tumor itself, scientists are beginning to probe the roots of cancer its very  Cells may exist in a dormant state, evading treatment while lying hidden within
origins. By investigating the genetic and environmental factors that contribute  the body. These dormant cells are often responsible for cancer recurrence after
to the initiation and development of cancer, we can begin to develop targeted the initial treatment has appeared successful. To truly eradicate cancer, it may
therapies that attack cancer cells at their most fundamental level, potentially e necessary to target these dormant cells and prevent their reawakening.

providing more effective and less toxic treatment options. Public health campaigns aimed at reducing smoking, promoting physical
activity, and encouraging regular screenings for cancers such as breast,

cervical, and colorectal cancer have proven effective in reducing cancer

Description incidence [4].

One promising approach in cancer therapy involves reprogramming the
tumor microenvironment to make it less conducive to cancer growth. This
can involve inhibiting the formation of new blood vessels, a process known
as angiogenesis, or reactivating the immune system to recognize and attack
cancer cells. Immunotherapy, which uses the body’s immune system to target
cancer cells, has been one of the most exciting advancements in cancer
treatment in recent years. Checkpoint inhibitors, which block the signals that
prevent immune cells from attacking cancer, have shown remarkable success
in cancers such as melanoma, lung cancer, and bladder cancer. Despite the
advances in molecular therapies, prevention remains a critical aspect of the
war on cancer. Many cancers are caused by environmental factors, such as

The traditional approach to cancer treatment has been to target the tumor tobacco use, exposure to carcinogens, and poor dietary habits [5].
itself, either through surgery, radiation, or chemotherapy. These methods aim
to destroy the cancer cells directly but often fail to eliminate the root causes
of the disease. Surgery can remove visible tumors, but it cannot address
the microscopic cancer cells that may have already spread to other parts of
the body. Radiation and chemotherapy, while effective at shrinking tumors,
also harm healthy cells, leading to side effects that can be debilitating and
life-threatening. Moreover, cancer cells often develop resistance to these
treatments, rendering them less effective over time. As we continue the fight
against cancer, it is important to remember that cancer is not a single disease
but a collection of related diseases. There are more than 100 different types of
cancer, each with its own set of challenges and treatment considerations [3]. Conclusion

Cancer arises from a series of genetic mutations that disrupt the normal
functioning of cells. These mutations often affect key genes that regulate the
cell cycle, DNA repair mechanisms, and cell death pathways. Mutations in
oncogenes, which drive cell proliferation, and tumor suppressor genes, which
inhibit cell growth, can lead to uncontrolled cell division. Over time, these rogue
cells accumulate additional mutations that enable them to evade immune
detection, resist treatment, and metastasize to other parts of the body. This
process of tumorigenesis is driven by a combination of genetic predisposition
and environmental factors, such as exposure to carcinogens, lifestyle choices,
and infections [1,2].

Another innovative approach is the use of gene therapy to directly modify
cancer cells or the surrounding tissues. By introducing new genetic material
into cancer cells, scientists can potentially correct the mutations that drive
tumorigenesis or reprogram the cells to behave in a more normal, controlled
manner. Gene editing tools, such as CRISPR-Cas9, have opened up new
possibilities for precisely modifying the genetic code of cancer cells. While still
in its early stages, gene therapy holds immense promise for treating cancers
that have not responded to traditional therapies.

In recent years, there has been a growing emphasis on targeted therapies, . .
which aim to pinpoint specific molecular targets within cancer cells. These The war on cancer is far from over, but the progress made in recent
therapies can block the signalling pathways that cancer cells rely on for survival ~ Years offers hope for a future where cancer is no longer a death sentence.
and growth. For example, tyrosine kinase inhibitors, which target enzymes ~ BY targeting the root causes of cancer, whether through genetic, molecular,
involved in cancer cell signalling, have shown promise in treating certain types ~ Of environmental interventions, we are taking significant steps toward
of cancer, such as chronic mye|0genous leukemia and non-small cell |ung Understanding and defeating this CompleX and elusive disease. While the
cancer. Another class of targeted therapies involves monoclonal antibodies, ~ foad ahead may be long, the advancements in cancer research and treatment
which are designed to bind to specific proteins on the surface of cancer cells, ~ Provide a clear path forward, one that promises a future where cancer is
either marking them for destruction by the immune system or blocking their o longer the devastating force it once was. This diversity makes it difficult
to find a one-size-fits-all solution, but it also underscores the importance of
*Address for Correspondence: Heng Chernov, Department of Oncology, Wayne personalized medicine. By tailoring treatments to the individual patient's
State University School of Medicine, MI 48201, USA; E-mail: hengchernov@gmail.  genetic makeup and the specific characteristics of their tumor, doctors can
com improve the likelihood of success and minimize side effects.
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