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ABSTRACT

High blood glucose levels are a hallmark of diabetes, a chronic metabolic disorder. Its prevalence is
increasing globally, posing a significant risk on public health. This study focused on root cause of
diabetes utilizing Deep Learning to predict Type-2 Diabetes (T2D) or hyperglycaemia in human Islet
cells an effort to explore the underlying root cause of diabetes. In order to explore the fundamental
causes of conditions such as Type - 2 Diabetes, this study employs deep learning algorithms and
RNAseq data to identify gene expression patterns associated with the disorder or susceptibility to
hyperglycaemia. An enhanced model leads to better early detection and better identification of Islet
cell degradation. Using Monte Carlo feature selection, key features are captured. An Optimized Deep
Belief Network (ODBN) has a 96.19% classification accuracy for Type - 2 Diabetes cases and
non-diabetes cases. With a remarkable accuracy of 98.53%, the study focuses on insulin resistance or
insufficiency, which are characteristics of the Islet phenotype. It employs a BiILSTM and Efficient
Net B0 approach to identify the molecular pathways underlying Islet cell failure, potential technique
targets, and genomic implications. Using the Deepsea framework and enhanced Convolutional
Neural Network (CNN) model with several filters, an epigenetic map specific to Islet tissues is
produced to assist in identifying regulatory loci associated with Type-2 Diabetes. The recommended
approaches found tissue specific regulatory variants for diabetes with an observed 90% accuracy
using the benchmark datasets, which made it easier to perform subsequent Genome Wide
Association Studies (GWAS) research. Another study showed a deep learning algorithm that uses
genetic, gene expression, age, sex, and bmi phenotypes correlation patterns to predict Type - 2
Diabetes by converting numerical data into images, with a reported accuracy of 98%, it combines the
SVM Linear kernel classifier with ResNetl8, ResNet50 along with skip connections, and Relief
feature selection.
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