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Why AI/ML in Molecular biology?

Big Data
Omics data explosion requires scalable computational 
approaches

Complex Patterns
ML can uncover non-linear relationships in biological 
systems

Precision Medicine
From population-level to individualized diagnostics & 
treatment
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Core Focus: Single Cell RNA sequencing Data (scRNA-seq)

Related Publications
• Kondaki, K., Lazaros, K., & Vrahatis, A. G. (2024). Unraveling Diabetes Mechanisms: A Computational scRNA-Seq Approach to Inflammation and Diabetes. International Genomics, Neuroscience,

Therapeutics and Data Innovation Summit, 551-557.

• Krokidis, M. G., Vrahatis, A. G., Lazaros, K., & Vlamos, P. (2023). Exploring promising biomarkers for Alzheimer’s disease through the computational analysis of peripheral blood single-cell RNA sequencing

data. Applied Sciences, 13(9), 5553.

• Krokidis, M. G., Vrahatis, A. G., Lazaros, K., Skolariki, K., Exarchos, T. P., & Vlamos, P. (2023). Machine learning analysis of Alzheimer’s disease single-cell RNA-sequencing data across cortex and

hippocampus regions. Current Issues in Molecular Biology, 45(11), 8652-8669.



Key Challenges in scRNA-seq Data Analysis

1

Data Integration & 
Feature Selection

2

Cell-type Annotation

3

Epigenetic Analysis
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Feature Selection
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