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Background. Our research group is interested in the design of innovative agricultural 
goods using genomics, biotechnology and synthetic biology tools. In our lab, we have 
learnt how to build increasingly complex genetic instructions at the DNA level. One of 
our goals is to program plants with augmented capacities, so that they can work as e.g., 
environmentally friendly factories of highly demanded bioproducts, or as self-sustained 
biosensors for pathogens or environmental threats. To create such new functions, we 
need to control gene expression robustly using synthetic gene circuits. 

Description of the PhD project. 
Understanding the design rules of gene 
circuits in plants requires agile and data-
rich reporter systems that allow rapid 
experimental iterations. In this PhD 
project, we propose the use of a 
bioluminescent pathway derived from 
the fungus Neonothopanus nambi, 
which, when transferred genetically to 
plants, provides autonomous light 
emission levels detectable with the 
naked eye. During his/her thesis, the successful candidate will exploit autoluminescence 
in plants primarily as a model output to learn how to engineer robust gene circuits. The 
candidate will be involved the development of two plant prototypes, each one operating 
a different challenging control circuit: (i) plants that glow when detecting an infection, 
and (ii) plants whose light emission can alternate between ON and OFF status by 
spraying two different chemicals. These circuits will serve as prototypes with immediate 
applications: the design of plant sentinels remotely informing of biotic threats, and the 
control of production in high capacity biofactories. 

Education Planning  

The education plan involves learning: 1) how to carry out experiments in the context of a 
larger project, 2) to analyze the results of the experiments and discuss possible ways to 
proceed; 3) to present and discuss results to different audiences; 4) to write reports, 
abstracts for meetings and drafting and finishing research papers. Next to daily 
experimental work, education activities involve: 

• Weekly supervision in individual progress meetings.  
• Participation in weekly lab progress meetings (own presentations every 2 months). 
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• Participation in monthly department meetings (own presentations every year). 
• Participation in national and (1) international congresses and in Transferible Skills 
courses. 
• Possibility to join collaborative labs (abroad) in short training mission (3-4 months). 
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