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Utilizing a novel dimensionality reduction and feature selection methodology, using explainable artificial 
intelligence, predictability and loss error feature importance, we have achieved superior diagnostic 
results in breast cancer transcriptomics regarding estrogen receptor.

Even with a relatively small dataset of 344 data instances and 13092 features, we highlight the potential 
of machine learning in revolutionizing conventional statistical approaches in computational biology.
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1. Robust Performance Across Cancer Types: Applying the methodology defined by A. Angelakis et al. [1], [2] previously 
tested on acute myeloid leukaemia and acute lymphoblastic leukemia yielded promising results for breast cancer, indicating 
its potential adaptability for various cancer types.

2. Significant Improvement with Reduced Genes: By retaining only 50 genes from the original 13,092 probesets after two 
rounds of dimensionality reduction, we achieved a test ROC-AUC score of 0.9048, surpassing the accuracy achieved using 
all genes. Reaching a number of less than 20 genes could make our approach clinically applicable.

3. Potential for New Discoveries: Our methodology not only promises better diagnostic accuracy but also paves the way 
for the identification of new disease-related genes and gene profile signatures [1], [2], even from small datasets. This could 
revolutionize gene-based medical research and drug discovery.

4. Overcoming Limitations of Conventional Approaches: Traditional statistical methods for dimensionality 
reduction/feature selection on gene expression microarray datasets face challenges, especially with linearities. Our novel 
methodology, however, demonstrates robust performance and adaptability even with small datasets comprising as few as 56 
data instances, showcasing its potential to outperform and revolutionize these conventional techniques.
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