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	Name of Supervisor: 

	Cornelia de Moor

	Research Theme: 

	Bioscience for Health

	Location of Project:

	Biodiscovery Institute



	Project Title:

	The End of mRNAs

	Project Description:

	Most Molecular Biology textbooks still state with confidence that messenger RNAs (mRNAs) are appended with a 200-250 nucleotide adenosine tail in the nucleus, the poly(A) tail.  The mRNA is then exported to the cytoplasm, where the poly(A) tail participates in the initiation of translation and is gradually shortened until at a minimum size of about 25A the mRNA is degraded. In recent years, each of these well established ideas has been called into question by new methods to measure poly(A) tails, where a lack of correlation between mRNA translation, stability and poly(A) tail size was noted and diverse poly(A) tail sizes appeared to be present in the nucleus. Moreover, other 3' end base additions have been detected, notably of U and G. Nevertheless, when therapeutic mRNAs are designed, a long poly(A) tail is included as this increases protein production significantly, while inhibition of polyadenylation represses growth factor signalling and inflammation, demonstrating a variety of important medical applications. Understanding the synthesis, removal and function of 3' modifications of mRNAs is therefore both of fundamental and applied importance.
Measuring poly(A) tails sounds simple, but is fraught with technical problems. Different methods often give different answers. In the De Moor laboratory, we have been working on better methods to measure the poly(A) tail as well as other 3' mRNA additions. This has included making standard RNAs with different tails, novel Nanopore library synthesis methods, improved PCR based tests and improved bioinformatic analysis. We now have several datasets where we are studying the effect of polyadenylation inhibition, inflammation and growth factor stimulation on poly(A) tails. In this project, you will use PCR based poly(A) tests for key mRNAs (eg cancer and inflammation related) to determine if poly(A) tail changes detected with Nanopore sequencing can be confirmed by another method. You will culture human or mouse cell lines to collect further RNA and protein samples. Western blots will be used to determine if changes in poly(A) tail also lead to changes in protein levels or phosphorylation.  In addition, you will have the opportunity to do bioinformatic analysis on our existing or new Nanopore dataset. This project will equip you with skills that are sought after in both academia and industry.


	Potential skills that can be developed:

	bioinformatics; statistics; systems biology; big data analysis; genetics and genomics; animal tissue culture; biochemistry; immunology;

	Training opportunities:

	The student will be embedded in the Gene Regulation and RNA laboratories and the De Moor lab and will have several opportunities to present their work.
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