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Proposal:

The Sergio Almeida lab at the Instituto de Medicina Molecular Jodo Lobo Antunes (iMM-JLA) is
offering a Master Thesis Project with a focus on advanced fluorescence confocal microscopy and
super-resolution microscopy at the interface of biophysics and molecular biology. The master
student candidate should have an interest in molecular biomedicine and in the application of
advanced optical microscopy in live human cells and will learn to use state of the art microscopy
equipment, image analysis and molecular biology assays to investigate open questions in the
field of genomic instability.

Synopsis:

The Sergio Almeida lab has developed a novel fluorescent tool to visualize an uncommon form
of nucleic acid structures called R-loops. These structures form mostly during transcription,
when an RNA hybridizes with the complementary template DNA strand to form a DNA/RNA
hybrid and thereby displacing the other single strand of DNA.

R-loops have both deleterious and beneficial roles in the cell, they are sources of DNA damage
and genomic instability, but they also emerged as important regulators of cellular processes,
such as gene expression, class-switch recombination, and telomere stability. Recent reports
showed that R-loops not only cause DNA damage but supposedly form newly at sites of DNA
damage and may have a role in the signalling and/or repair of DNA damage.

To investigate the role of R-loops in the cellular DNA damage response, the master student will
use our new fluorescent sensor and advanced live-cell microscopy to look at R-loops at sites of
DNA damage in different physiological settings.
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