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Project Summary:  

Many diseases, like type 2 diabetes (T2D), are impacted by genomic alterations. Small

nucleotide alterations in sequences with transcriptional enhancer activity have been

correlated with impaired function of the endocrine pancreas, contributing to T2D. As

consequence of nucleotide alterations in enhancers, genes are mis-expressed, impacting cell

function. However, it is poorly understood how specific nucleotide alterations in enhancer

sequences impact transcription and gene expression networks.

 

Objectives:

This project aims to generate a dataset of nucleotide alterations in regulatory genomic

elements to create machine learning models that predict and explain enhancer activity. 

Work to be developed by the student:  

Methodologies:

The student will work with mammalian cells, in vitro, and genome-editing to tools to target

regulatory regions and assess the impact of nucleotide alterations in gene expression and cell

function. The resulting data will be used in bioinformatic analysis (participation of the

student will depend on his/her previous skills and progression of the project). The student

will work closely with PhD students and Postdocs in the lab, in an ongoing project.

-Cell culture

-Cell transfection and infection

-Enhancer reporter assays

-Molecular cloning

-Other molecular biology techniques, such as DNA and RNA extraction



-Design and use of CRISPR/Cas9 tools, including prime editing

-Gene expression analysis, including qPCR

-Preparation of libraries for next-generation sequencing (NGS)

-May include processing of NGS data

 

Expected results:

-Validation of the activity of putative enhancer sequences.

-Generation of cell populations with edited non-coding regulatory elements.

-Generation of NGS libraries and NGS datasets for machine learning models.

-Description of the role of single-nucleotide alterations in non-coding elements in gene

expression, and their impact on gene expression. 
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