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Funded PhD position at University College Dublin - Ireland
Title: Photosynthetic Metabolite Exchange (PHOMEX) 
Based at the Theoretical & Applied Crop Ecophysiology Lab
School of Biology and Environmental Science
Project Description: The aim of PHOMEX is to understand the main limitations of C4 plants – dehydration and chilling. Photosynthesis is the primary production of food, supporting human, marine and terrestrial life. Through geological eras, some plants evolved C4 photosynthesis, which is an effective ‘CO2 turbocharger’, conferring higher productivity in warm environments. The wide-scale adoption of C4 crops holds promise in the face of global warming and rising human population, but is halted by their susceptibility to dry summers and cold springs. PHOMEX will provide detailed mechanistic knowledge supporting advanced breeding and engineering of C4 plants for drought and cold tolerance.  

The PhD student will grow plants with standardised gravimetric watering in controlled environment rooms. They will measure concurrently gas exchange, CO2 and H2O isotopic discrimination, chlorophyll fluorescence and water potential, under ambient and low O2 levels, while manipulating the temperature of the plant. Plant responses to changing CO2 concentration and light intensity will be analysed through curve fitting routines. Outputs will be used to inform biochemical models C4 metabolism to estimate key reaction rates, such as the rates of Rubisco and PEP carboxylase, and the rates of metabolite exchange between mesophyll and bundle sheath. Leaf samples will be snap-frozen and the activity of photosynthetic enzyme as well as the concentration of high-energy metabolites such as ATP and NADP will be determined using spectrophotometric techniques.  

PHOMEX will give the opportunity to contribute to establishing a setup which is the first of its kind. The laboratory will be the first to be equipped with cutting-edge technology for real-time measurement of gas exchange, chlorophyll fluorescence, water and CO2 isotopic discrimination, and plant dehydration, while also manipulating temperature in a controlled environment that encompasses the entire plant and measuring devices. PHOMEX will offer opportunities to collaborate with colleagues from around the world and attend leading scientific conferences in the field.
Main tasks will be:
1. Carry out Ecophysiology experiments to quantify the effect of chilling and dehydration on the exchange of metabolites in C4 photosynthesis

2. Model the measured A/Ci and A/PPFD responses using curve fitting routines
3. Model the metabolism using biochemical models of C4 assimilation
4. Assay enzyme activity and metabolite concentration using analytical biochemistry techniques

5. Analyse data statistically and publish the research results in scientific journals

6. Present results in relevant professional forums

7. Finalize PhD courses in accordance with a set course schedule

8. Complete a doctorate within the PhD candidate period

9. Serve as demonstrator (Teaching Assistant) for a set number of hours each year

Required Professional qualifications
Minimum educational background: BSc (honours) or MSc degree at 2.1 grade or above (or equivalent) in Agricultural Science/Crop Science/Biological Sciences/Plant Biology/Plant Biophysics/Plant Biochemistry or related fields.
Selection Criteria:
1. Proven Academic Excellence 

2. Proven experience from extra academic work (preferably in a team)
3. Relevant experience with Plant Ecophysiology (preferably lab based)
4. Relevant experience with mechanistic modelling

5. Relevant experience with analytical biochemistry

6. Relevant experience with Academic writing

7. Proven capacity to meet deadlines and complete tasks within the allocated time
8. Proven capacity to structure work and manage the workload

Stipend: The student will receive a tax-free stipend of €22,000 per year, full coverage of tuition fees and funds for conference and networking travel. As part of the agreement, the student will be required to serve as demonstrator (Teaching Assistant) for a set number of hours each year, which will be paid on top of the stipend at the hourly rate (https://www.ucd.ie/hr/pay/hourlypaidemployees/hourlypaidrates/).
Equality and diversity: UCD is committed to creating an environment where diversity is celebrated and everyone is treated fairly regardless of gender, age, race, disability, ethnic origin, religion, sexual orientation, civil status, family status, or membership of the travelling community (https://www.ucd.ie/equality/). Applications from all suitably qualified candidates will be considered.
About UCD: UCD, located in the cosmopolitan city of Dublin, Ireland, is one of the top universities in Europe - and is also ranked in the top 1% of higher education institutions worldwide. Our students love the UCD campus, a huge, spacious campus with lakes, woodland walks and wildlife close to Dubin's city centre. 
UCD is the most international university in Ireland and welcomes hundreds of new international students every year. Specific information and support for international applicants including visa requirements is available here: https://www.ucd.ie/global/study-at-ucd/
Informal enquiries are welcome and should be addressed to Dr Chandra Bellasio (chandra.bellasio@ucd.ie).
Evaluation of applicants is ongoing and will continue until the position is filled. Interviews are tentatively scheduled for late June 2024, with a start date in September 2024.
