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Section 2 – Project Information
	Project Title

	Understanding control of genome folding by cohesin

	Project Summary 

	Our genome is meters in length but is stored in cells that are micrometres in
diameter. Within this confined space, the genome must be spatially organised to
allow for DNA-based processes. Key to this spatial control is the cohesin complex.
SMC protein complexes such as cohesin are thought to shape the genomes of all
life on earth.

Cohesin is best known for its role in ensuring chromosomes segregate correctly
during cell division. However, cohesin also has structural and regulatory roles in
many other genome-related processes, including controlling gene expression,
repairing DNA damage and facilitating DNA recombination. Despite its
importance, we still don’t fully understand how cohesin works in these
processes.

One way cohesin shapes the genome is by forming loops of DNA, creating so-called
topologically associated domains (TADs). These loops help bring different
parts of the genome together, enabling them to interact and perform their
functions. Cohesin forms these loops through a process called loop extrusion,
where it structures the DNA into loops until stopped by specific proteins, such as
CTCF, or until it is removed by a protein release factor. When cohesin or its
associated proteins are mutated it can lead to various diseases. These include
faulty gene regulation, DNA instability, and diseases such as cancer and Cornelia
de Lange Syndrome.

This project aims to uncover how cohesin is regulated to perform its various
roles in the genome. We will focus on understanding how cohesin is regulated by
cellular ligands such as CTCF. We will combine advanced structural (cryoEM),
biochemical and cell-based approaches to determine how cohesin contributes to
essential processes like gene regulation and chromosome maintenance.

Techniques that will be undertaken during the project
1. Recombinant protein complex engineering, expression and purification. In
vitro reconstitution.
2. Chromatographic methods for protein purification
3. Negative stain Electron Microscopy
4. Single-particle cryoEM workflow (grid preparation and data collection)
5. Computational & quantitative analyses
6. Biochemical analyses
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