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Project Summary:  

Mutations in non-coding DNA are likely major contributors to susceptibility to Type 2

Diabetes (T2D). Understanding how these variants affect endocrine pancreas function is

therefore crucial for uncovering the molecular mechanisms underlying T2D development (1).

However, in vivo models that directly link non-coding mutations to changes in gene

expression and pancreatic function remain limited (1,3).

This project aims to investigate how combinations of mutations in transcriptional enhancers

active in the endocrine pancreas affect pancreatic function and contribute to diabetes-like

phenotypes. Using zebrafish as a vertebrate model, the project will explore how alterations in

the regulatory landscape of the endocrine pancreas influence gene expression and glucose

homeostasis.

 

Work to be developed by the student:  

The student will use targeted mutagenesis to disrupt approximately 50 endocrine pancreas

enhancers previously identified as important regulators of pancreatic function. The project

will involve generating and maintaining mutant families, identifying animals carrying

combinations of enhancer mutations, and assessing the impact of these mutations on glucose

homeostasis and endocrine pancreas function.

The student will receive training in zebrafish genetics and husbandry, CRISPR/Cas9-

mediated genome editing, molecular biology techniques including multiplex PCR and next-

generation sequencing, analysis of sequencing data, and methods for measuring glucose

levels in zebrafish tissues.

 



Specifically, the student will:

1) Design and validate sgRNAs targeting multiple endocrine pancreas enhancers in zebrafish.

2) Generate, maintain, and genotype zebrafish lines carrying regulatory mutations.

3) Characterize combinations of enhancer mutations and correlate genotype with alterations

in glucose homeostasis.

4) Contribute to the identification of regulatory elements whose disruption leads to diabetes-

like phenotypes.

 

This project will provide hands-on training in functional genomics, gene regulation, zebrafish

genetics, and diabetes research while addressing fundamental questions about the

contribution of non-coding variation to complex disease.
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