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Identification of a novel gene involved in the pathogenesis of type 2 diabetes and influencing glucose metabolism
Jalal Taneera'?, Linah Alrefaei'?, Abdul Khader Mohammed?

! College of Medicine, Department of Basic Medical Sciences, University of Sharjah, UAE
2 Research Institute of Medical & Health Sciences, University of Sharjah, UAE

Abstract

Background: Type 2 diabetes (T2D) is a multifactorial polygenic disease with an unclear causative mechanism. Close to 140 genetic variants
are associated with T2D, but they only explain 10% of the heritability. Aim: In this study, we employed a novel approach to identify novel
genes involved in the pathophysiology of T2D and insulin secretion. Methods: We analyzed RNA-sequencing data from human pancreatic
islets at a global level. Furthermore, we performed a serial of functional experiments in rat pancreatic B-cells to validate the potential role of the
candidate gene including siRNA silencing, insulin secretion, cell viability, apoptosis, QPCR, and western blot expression of the key molecule in
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B-cells. Results: Differential expression analysis reveals those 231 genes are significantly (P < 0.05) downregulated in diabetic islets compared to
nondiabetics. However, the number of genes was restricted to 37 genes by applying a cutoff of (P < 0.01). Of these genes, PPP1R1A was selected
as a candidate gene due to its strong correlation with HbA1c and high expression in human pancreatic islets. Silencing of PPP1R1A in INS-1 cells
was markedly reduced, insulin secretion while cell viability and apoptosis were not affected. In addition, the expression of Insulin, PDX1, GLUT2,
and INSR was significantly down-regulated in PPP1R1A-silenced cells. Expression of NEUROD1 and GCK was not affected. Conclusion: The
study identifies PPP1R1A as a novel regulator of pancreatic 3-cell function and insulin secretion. Moreover, it introduces a list of potential genes

to be explored for their role in the pathogenesis of T2D.

Keywords: PPP1R1A, human pancreatic islets, INS-1 cells; insulin secretion, RNA sequencing, siRNA silencing.
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Abstract

The human cumulative knowledge, through ancient civilizations, has brought humanity to its scientific superiority today. Since civilizations
simulate human life: beginning, prosperity, degradation, therefore, the superiority of some civilizations reflects their role in human development
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and scientific maturity. This analytical study compares the role of different civilizations that have lived for 4,000 years in understanding, diagnosing
and treating diabetes mellitus, which has been known to be deeply embedded in human history. In accordance to the inclusion criteria of this study,
six civilizations were selected in the following chronological order: Ancient Egyptian, Indus, Greek, Roman, Chinese, and Islamic civilizations.
This study derived what those civilizations have left in the form of documents, written materials or monument indicating their way in understanding
and controlling this disease.

This study explores the fact that all the studied civilizations had been familiar with this disease, although they had given it different names, despite
the fact that they all shared the same symptoms in the form of severe thirst, frequent urination and weight loss. Some had discovered the presence
of sugar in the patients’ urine, either through the ants or flies attraction to the urine, or through the urine sweet tasting, which was their way to
discover this disease at that time. Some civilizations, like the Islamic one has linked the disease to its complications and have tried to explain its
aetiology. At the same time there was big difference between these civilizations when it comes to their way to treatment diabetes, although most
of them agreed on food restriction and increased physical activity.

The superiority of the Islamic civilization was noted through firstly, organizing medical profession and implementing medicolegal laws that would
control medical ethics, as well as establishing heath institutes to treat patients (hospitals). Secondly, it graduated physicians and scientists who had
studied this disease and set the diagnostic criteria and treatment for it. Thirdly, the Islamic scholars wrote reference books that describe the disease

and provide the guidelines for its therapy.

Keywords: Civilizations, ancient history, Islamic, Diabetes Mellitus, monuments.
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