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prognosis, and treatment response. Traditional methods for biomarker 

detection o�en involve singleplex assays, which are time-consuming, 

labor-intensive, and may require large sample volumes. In contrast, 

multiplex detection approaches o�er the advantage of simultaneous 

analysis of multiple biomarkers, thereby enhancing e�ciency and 

reducing sample consumption. �is study aims to develop and validate 

a multiplex detection platform capable of assessing the expression levels 

of ER, PR, HER2, CA 15-3, CA 27.29, and CEA in cancer samples [1].

By utilizing advanced molecular techniques, such as 
immunohistochemistry, �uorescence in situ hybridization, and 

microarray analysis, we seek to overcome the limitations of conventional 

assays and provide clinicians with a comprehensive understanding of 

the molecular pro�le of tumors. Furthermore, the development of a 

multiplex detection platform has the potential to streamline diagnostic 

work�ows, improve accuracy, and facilitate personalized treatment 

decisions. �is research contributes to the �eld of precision oncology by 

enabling the identi�cation of biomarker-driven subtypes and guiding 

the selection of targeted therapies tailored to individual patients. 

Ultimately, the integration of multiplex detection technologies into 

routine clinical practice holds promise for improving patient outcomes 
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approach for cancer diagnosis and monitoring. Elevated levels of 
these biomarkers may indicate the presence of cancer, recurrence, or 
progression, providing valuable information for disease management. 
In summary, cell surface biomarkers play a critical role in cancer 
diagnosis by guiding treatment selection, predicting prognosis, 
monitoring treatment response, and facilitating minimally invasive 
diagnostic approaches. Integrating multiplex detection technologies 
capable of assessing multiple biomarkers simultaneously enhances the 
accuracy and efficiency of cancer diagnosis and personalized treatment 
strategies [3].

Molecular targets: estrogen receptor (ER) and progesterone 
receptor (PR)

The Estrogen Receptor (ER) and Progesterone Receptor (PR) 
are hormone receptors that play key roles in the development and 
progression of hormone-sensitive cancers, particularly breast cancer. 
Understanding their molecular characteristics and expression levels 
is essential for guiding treatment decisions and predicting patient 
outcomes.

Estrogen receptor (ER): ER is a nuclear hormone receptor that 
mediates the effects of estrogen on target tissues. In breast cancer, ER-
positive tumors rely on estrogen signaling for growth and proliferation. 
ER status is a critical biomarker used in breast cancer classification and 
treatment planning. Patients with ER-positive breast cancer typically 
respond well to hormonal therapies, such as selective estrogen receptor 
modulators (SERMs) or aromatase inhibitors, which block estrogen 
signaling and inhibit tumor growth. ER expression is assessed using 
immunohistochemistry (IHC) or molecular assays. ER-positive tumors 
are characterized by the presence of ER protein expression, which can 
be quantified to determine the level of receptor positivity.

Progesterone receptor (PR): PR is another nuclear hormone 
receptor activated by progesterone. Like ER, PR plays a role in regulating 
gene expression and cell proliferation in hormone-sensitive tissues. PR 
status is often evaluated in conjunction with ER status to provide a 
more comprehensive assessment of hormone receptor status in breast 
cancer. PR-positive tumors are associated with a better prognosis 
and may also respond to hormonal therapies targeting estrogen 
signaling pathways. Similar to ER, PR expression is evaluated using 
immunohistochemistry or molecular assays. PR positivity indicates the 
presence of PR protein expression in tumor cells, which can influence 
treatment decisions and prognosis. In summary, the molecular targets 
ER and PR are critical biomarkers in hormone-sensitive breast cancer. 
Their assessment provides valuable information for treatment selection, 
prognosis prediction, and monitoring of treatment response. Multiplex 
detection platforms capable of simultaneously assessing ER, PR, and 
other biomarkers enable a more comprehensive understanding of 
tumor biology and personalized treatment strategies for patients with 
breast cancer [4].

Human epidermal growth factor receptor 2 (HER2)

Human Epidermal Growth Factor Receptor 2 (HER2) is a 
transmembrane receptor tyrosine kinase that belongs to the epidermal 
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patient outcomes [6].

Tissue biomarker: carcinoembryonic antigen (CEA)
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Longitudinal Monitoring: By allowing for longitudinal 
monitoring of serum biomarkers such as CA 15-3 and CA 27.29, the 
platform enables clinicians to track disease progression and treatment 
response over time. Serial measurements of biomarker levels provide 
valuable information for adjusting treatment regimens and detecting 
disease recurrence at an early stage.

Clinical Implications: The integration of the multiplex detection 
platform into routine clinical practice holds promise for improving 
patient care and outcomes in oncology. Its ability to provide 
comprehensive molecular profiling of tumors enhances the precision 
and efficacy of cancer treatment, ultimately leading to better prognosis 
and quality of life for patients.

In conclusion, the multiplex detection platform represents a 
valuable tool for advancing personalized medicine in oncology. Its 
clinical utility in assessing a wide range of cell surface and serum 
biomarkers underscores its potential to revolutionize cancer diagnosis, 
treatment, and monitoring, paving the way for improved patient 
outcomes and quality of care. Continued research and validation 
efforts are warranted to further establish the platform’s efficacy and 
widespread adoption in clinical practice.
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