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	Name of Supervisor: 

	Jasmine Ono

	Research Theme: 

	Biotechnology

	Location of Project:

	Life Sciences Building, University Park, University of Nottingham



	Project Title:

	Can evolutionary predictions come from large-scale datasets?

	Project Description:

	We would like to be able to predict evolution – whether it be to determine the best antimicrobial strategy to avoid antimicrobial resistance (AMR) or to determine the best intervention for declining populations of a species in response to climate change. With the development of new genetic technologies, assays that use large-scale mutation collections to determine the genetic basis of traits are increasingly common. The yeast Saccharomyces cerevisiae is one of the most well-studied organisms in the world, with many genetic tools and resources available for its study. This includes a whole-genome deletion collection that has been available for 20 years, where every non-essential gene has been knocked out individually. The deletion collection has spawned many large-scale assays, producing massive amounts of data. But how well does this data reflect naturally occurring variation? And can it be used to predict evolution?

In the project, the student will perform lab evolution experiments with the yeast Saccharomyces cerevisiae to compare to a large-scale assay from the literature that was performed using a deletion mutation collection. First, a few potentially adaptive candidate genes will be chosen based on the existing dataset. Gene knockout strains of these genes will be tested to confirm their high fitness in the experimental conditions (high concentration of manganese). The student will then evolve many replicate populations in that same environment, either starting with a known adaptive gene deletion or not. Populations will be tracked for adaptation by measuring growth rate in the selective environment. At the end of the evolution period, the candidate genes will be sequenced from the adapted populations to determine whether mutations are present. We would expect that populations started without a beneficial gene deletion might acquire mutations in those adaptive genes, while those started with a gene deletion may acquire secondary mutations in the other adaptive genes, depending on the genetic interactions between them.

The lab component of the project will be complemented with re-analysis of data from the literature, including a model of the predicted outcomes based on available large-scale datasets. These models will be tested by the experiments with the aim of further improving the predictive models.


	Potential skills that can be developed:

	bioinformatics; statistics; big data analysis; mathematical modelling; synthetic biology; systems biology; genetics and genomics; cell biology; microbiology;

	Training opportunities:

	The candidate will be trained in the laboratory by the supervisor in important techniques such as sterile technique, maintenance of cells, growth rate measurements, DNA extraction and PCR. There will also be training in computer-based skills such as programming and statistics.
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