Bornberglab
Molecular Evolution and Bioinformatics

Bachelor’'s Thesis/MSc FOM/MSc Thesis
Evolutionary history of TEs associated with newly expressed ORFs

Background

Transposable elements (TEs) or jumping DNA can contribute sequence and regulatory signals to new
transcripts. In Drosophila melanogaster, some transcripts containing newly expressed open reading
frames (neORFs) overlap or lie near TEs. This project asks whether these associated TE copies are less
or more diverged than comparable copies elsewhere in the genome. The answer could help distinguish
associations involving recent TE activity from those involving older retained sequences.
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The project

You will use existing data from one Drosophila line to compare TE copies overlapping or near neORF-
containing transcripts with background copies matched by family where possible and by genomic context.
Direct overlap and proximity will be analysed separately, using a small set of annotation workflows. Kimura
divergence from the family consensus will provide an approximate indicator of evolutionary history, rather
than a direct insertion date.

Expected outcome

A reproducible analysis and figures showing whether divergence differences persist after accounting for
TE family composition and annotation choice.

Possible MSc thesis extension

Extend the comparison to additional lines and TE families and investigate selected insertions in
corresponding genomic regions across lines.

Methods

Genomic interval analysis, TE divergence data, matched comparisons, statistical testing and visualisation
in R or Python.

Requirements

e Interest in evolutionary genomics and willingness to learn command-line analysis and R or Python.
e Basic coding experience is helpful. Existing datasets will be provided.

Supervision

Dr Raziyeh Abdilzadeh (r.abdilzadeh@uni-muenster.de), Molecular Evolution and Bioinformatics Group,
University of Minster. Website: https://bornberglab.org/people/abdilzadeh/
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