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Thesis Title: Investigating The Effects of A Novel HNF1A Mutation In Maturity 

Onset Diabetes of The Young 3 (Mody3) 

Maturity onset diabetes of the young (MODY) is an autosomal dominant inherited form 

of monogenic diabetes. MODY3, one of the most common MODY subtype, is caused 

by heterozygous mutations in the HNF1A gene, which encodes a transcription factor. 

MODY3 is typically characterized by progressive β cell failure and insulin secretion 

defects. In this study, I leveraged upon MODY3 patient-derived human induced 

pluripotent stem cells (hiPSCs) to study the effects of a novel HNF1A+/H126D mutation 

on β cell function. Using in vitro pancreatic differentiation, I generated MODY3 hiPSC-

derived β-like cells which exhibited defective glucose-stimulated insulin secretion 

function. Genome-wide RNA-Seq and ChIP-Seq analyses on MODY3 hiPSC-derived 

endocrine progenitors revealed numerous downregulated gene targets, some of which 

were directly bound by HNF1A protein. The MODY3 β-like cells displayed impaired 

glucose uptake capacity and reduced ATP production, which was associated with 

decreased transcript and protein expression of GLUT2, a β cell glucose transporter. 

ChIP analyses revealed reduced HNF1A binding to the GLUT2 promoter in the 

HNF1A+/H126D endocrine progenitors. My findings suggest that HNF1A mutations 

dysregulate GLUT2 expression, which reduces the glucose uptake capacity of human 

β cells, hence resulting in decreased ATP production, and contributing to impaired 

glucose-stimulated insulin secretion. Overall, my MODY3-hiPSC model reveals the 

importance of HNF1A in regulating several target genes, including GLUT2, that are 

involved in insulin secretion function, which may account for the insulin secretory 

defect observed in MODY3 patients.  
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Figure Legend: I have established an in vitro platform for MODY3 disease 

modeling via patient-derived hiPSCs, generated from two MODY3 patients (P1 

and P2) harbouring the heterozygous HNF1A+/H126D mutation. The 

HNF1A+/H126D mutation reduced the binding of the mutant HNF1A transcription 

factor to its target genes, many of which are involved in β cell function. The 

decreased expression of these essential β cell genes, resulted in impaired 

glucose uptake and reduced ATP production in the MODY3 β-like cells. These 

functional defects have contributed to the lack of insulin secretory capacity in 

the diseased β cells, to result in the pathology of MODY3.  
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