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. or modifications as needed. Additionally, the ability to personalize treatment
Introduction plans based on the individual characteristics of each patient's tumour has
resulted in better response rates and longer survival times. While precision
Oncology heralds a paradigm shift in cancer diagnosis and treatment,  oncology holds great promise, it is not without its challenges. One of the
with molecular biomarkers serving as indispensable tools in the quest for  primary obstacles is the identification and validation of reliable biomarkers
personalized medicine. By harnessing the power of molecular profiling, that accurately predict response to targeted therapies. Additionally, there
clinicians can unravel the intricate molecular landscape of tumours, guiding  are logistical and financial barriers to widespread adoption of molecular
tailored therapeutic interventions that optimize outcomes and improve patient profiling techniques, particularly in resource-limited settings. However,
care. As we continue to unlock the mysteries of cancer biology, the journey  on-going research efforts and technological advancements continue to
towards precision oncology is marked by optimism, innovation and the  address these challenges, paving the way for further progress in the field of
relentless pursuit of improved patient outcomes. Additionally, personalized  precision oncology. Molecular biomarkers are biological indicators that can be
treatment plans take into account not only the genetic profile of the tumourbut  objectively measured and evaluated, providing insights into physiological and
also other factors such as the patient's overall health, treatment preferences pathological processes at the molecular level.
and potential side effects. Molecular biomarkers play a central role in precision
oncology by providing valuable insights into the biology of cancer and guiding
treatment decisions.

In oncology, these hiomarkers encompass a diverse array of molecules,
including DNA, RNA, proteins and metabolites, which are altered in cancer
cells compared to normal cells. By analysing these molecular alterations,

Traditional diagnostic methods such as imaging and tissue biopsy clinicians can glean crucial information regarding tumour characteristics,
remain invaluable tools; however, molecular profiling adds an additional behaviour and response to treatment. One of the primary applications of
layer of precision. Through techniques like next-generation sequencing and  molecular biomarkers in oncology is cancer diagnosis [3,4]. Traditional
polymerase chain reaction, clinicians can identify specific genetic mutations,  giagnostic methods such as imaging and tissue biopsy remain invaluable
chromosomal aberrations and gene expression patterns that are indicative of  q01s: however, molecular profiling adds an additional layer of precision.
certain cancer types or subtypes. These biomarkers may include mutations  p0,0h techniques like next-generation sequencing and polymerase chain
in oncogenes or tumour suppressor genes, alterations in gene expression onuiion clinicians can identify specific genetic mutations, chromosomal
pgtterns, or the presence of spegﬂc proteln:_s or other mqlepgles associated aberrations and gene expression patterns that are indicative of certain cancer
with the cancer [1,2]. By analysing these biomarkers, clinicians can better types or subtypes. This molecular profiling enables more accurate diagnosis,

understand the molecular drivers of the tumour and identify targeted therapies s - - . ;
. . . - classification and prognostication, guiding treatment decisions tailored to the
that are most likely to be effective. The adoption of precision oncology has individual patient

led to significant improvements in patient outcomes across a wide range of

cancer types. By targeting the underlying molecular abnormalities driving Moreover, the emergence of liquid biopsy techniques, which analyse
tumour growth, targeted therapies have demonstrated greater efficacy and  circulating tumour DNA (ctDNA) or other biomarkers in blood samples, offers a
fewer side effects compared to traditional chemotherapy in many cases. non-invasive means of monitoring disease dynamics and detecting resistance

mechanisms. This non-invasive approach holds promise for early detection
Description of recurrence and facilitating precision-guided interventions [5]. While the

integration of molecular biomarkers into clinical practice has undeniably
revolutionized oncology, several challenges persist. Standardization of testing
personalized treatment strategies. By revealing a tumour's molecular profile, ~ Methodologies, interpretation of complex molecular data and accessibility of
clinicians can pinpoint targeted therapies that specifically block the abnormal ~ biomarker testing remain areas of ongoing concern. Furthermore, the dynamic
pathways fuelling cancer growth. For example, mutations in genes like EGFR, ~ nature of cancer evolution necessitates continuous adaptation and refinement
ALK, or BRAF can suggest responsiveness to targeted drugs, improving  Of biomarker-driven approaches. However, with on-going research efforts and
treatment effectiveness while reducing potential side effects. Moreover, these ~ technological innovations, the future holds promise for further advancements
biomarkers forecast how patients may respond to traditional chemotherapy, in precision oncology.

immunotherapy, and other systemic treatments, allowing for more informed
th_erapy choices. Beyond d_iagnosis_ and Frea_ltment selection, molecular CO"C'USiOﬂ
biomarkers also play a crucial role in monitoring treatment response and
disease progression. Serial assessment of biomarker levels can provide real-
time insights into the effectiveness of therapy, allowing for timely adjustments

Molecular biomarkers in oncology have profoundly transformed

At the heart of precision oncology lies the concept of individualized
medicine. Rather than treating all cancers of a certain type with the same
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therapy and personalized treatment plans. Molecular profiling involves the
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