Benchmarking and Applying Methods for Population Genomic Research
Supervisors: Elia Tiso (Junior Research Fellow) and Linda Repetto (Research Fellow)
Research Group: Genetic Epidemiology and Bioinformatics Group (Triin Laisk, Reedik Mägi), University of Tartu
Background
Polygenic risk scores (PRS) combine information from many genetic variants to estimate an individual's genetic predisposition to a trait or disease. Most PRS have been developed using European-ancestry datasets and often perform less accurately in other populations. While this reduction in performance is well documented, the reasons behind it remain unclear.
This project is part of an international collaboration within the TeamPerMed framework between the University of Tartu and the Institute for Molecular Medicine Finland (FIMM). Using simulations and large-scale biobank datasets, we aim to understand why PRS performance differs across populations and how prediction methods can be improved.
Project Description
The exact scope can be tailored to the student's interests and background. Possible projects include:
· Benchmarking existing multi-ancestry PRS methods
· Evaluating PRS methods using simulated genetic data
· Investigating how training dataset composition affects PRS performance
· Quantifying the impact of ancestry, sample size, and reference panels on prediction accuracy
· Studying reference-panel mismatch and PRS transferability
· Developing reproducible software tools and analysis pipelines
· Comparing conventional and machine learning-based representations of genetic ancestry
· Exploring fine-scale population structure using Estonian Biobank data
Depending on the chosen topic, the work may range from workflow and software development, simulation studies, and statistical modelling to large-scale genomic data analysis using biobank datasets. These projects can be methodological, computational, or data-driven.
Desired Background
Basic experience with programming or scripting is required, such as R, Python, or Linux/bash. Previous experience in statistical genetics is not required. Experience with machine learning is beneficial but not required. Students from both life science and quantitative backgrounds are encouraged to apply.

Contact: elia.tiso@ut.ee , linda.repetto@ut.ee 

