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	Name of Supervisor: 

	Almudena Ortiz-Urquiza (fungal biology), Guillermina Mendiondo (plant biology).

	Research Theme: 

	Agriculture and Food Security

	Location of Project:

	Plant Science building and South lab on the Sutton Bonington Campus.



	Project Title:

	Leveraging endophytic insect-pathogenic fungi to enhance plant resistance to diseases and pests.

	Project Description:

	The fungus Beauveria bassiana, is a broad-host range insect pathogenic fungus, widely used in biological control applications. This fungus is also a well-known generalist endophyte able to establish mutualistic relationships with various plant species. An increasing body of work has focused on the B. bassiana-plant mutualistic interaction, including the increased disease and pest resistance that B. bassiana-colonised plants exhibit. However, these studies describe, with little to no mechanisms, the beneficial effects of this endophyte insect pathogenic fungus on plant health. In plants, resistance to herbivores and pathogens is mediated by the phytohormones ethylene (ET) and salicylic acid (SA). B. bassiana produces both SA and ET; however, little is known concerning how the production of these compounds by the fungus contributes to the phytohormone pool during plant-fungal association. We hypothesise that the disease and pest resistance in B. bassiana-colonised plants is partly due to B. bassiana producing ET and SA, along with the production of insecticidal proteins, during plant colonisation. 
Ultimately, this project aims to underpin the mechanisms employed by B. bassiana to protect plants from pests and diseases, enabling us to exploit those mechanisms in practical applications to build resilience in plants against diseases and pests. 

This rotation has two primary aims:
Aim 1 - Investigating the role of fungal ET and SA in plant disease and pest resistance: 
Tasks: 
1.	Examining the production of ET and SA on wild-type B. bassiana and mutants with impaired ability to produce ET and SA. Some of these mutants are already available in the laboratory, and the student will generate others by constructing gene-knockout and complementation vectors and using agrobacterium to transform B. bassiana.
2.	Testing disease resistance in plants co-inoculated with a plant pathogen and B. bassiana wild-type or mutants with impaired ability to produce ET and SA.
3.	Comparing the antiherbivore response (i.e., insect pest resistance) conferred by B. bassiana wild-type and a B. bassiana mutant with impaired ability to produce ET. 
Aim 2 – Examining the efficacy of B. bassiana insecticidal proteins:
The genome of B. bassiana contains seven putative insecticidal proteins analogous to Bacillus thuringiensis cry toxins used in transgenic BT crops. Our lab is interested in understanding the targets (i.e., insect orders and species) of these insecticidal proteins and the extent of their insecticidal activity. 
Tasks:
1.	Overexpression of B. bassiana insecticidal proteins in Arabidopsis thaliana and barley. The overexpression constructs are already available in the lab. The student will undertake the first steps to obtain transgenic plants producing the fungal insecticidal proteins. 
Techniques and Methods: 
1.	Examining the production of ET and SA: PTR-MS (proton-transfer-reaction mass spectrometry), colorimetry and spectrophotometry, confocal laser microscopy. 
2.	Constructing gene-knockout and complementation vectors: PCR, cloning, bacterial and fungal transformation.
3.	Testing disease resistance: Handling and inoculating plant pathogens and fungal endophytes. Disease symptom assessment. 
4.	Comparing the antiherbivore response: Handling insect pests (e.g., aphids, lepidopteran larvae). Survival curves.
5.	Overexpression of B. bassiana insecticidal proteins in plants: Agrobacterium-mediated transformation of A. thaliana and barley transformation. 


	Bench Supervisor:

	Almudena Ortiz-Urquiza, Guillermina Mendiondo, and Alex Jennings,

	Potential skills that can be developed:

	confocal microscopy, electron; mass spectrometry; statistics; gene cloning; plant tissue culture; microbiology; biochemistry;

	Training opportunities:

	The student will be trained in data collection and analysis, preparation of publication-quality figures, and presentation skills via lab meetings and weekly one-to-one meetings. Additionaly, specific project-related training opportunities will include:
•	PTR-MS (proton-transfer-reaction mass spectrometry)
•	Colorimetry and spectrophotometry
•	Confocal laser microscopy
•	PCR
•	Cloning
•	Bacterial and fungal transformation.
•	Handling and inoculating plant pathogens and fungal endophytes. 
•	Disease symptom assessment. 
•	Handling insect pests
•	Survival curves.
•	Agrobacterium-mediated transformation of A. thaliana
•	Barley transformation
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