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A chemical genetics approach to unravel autophagy signaling 

Background and aims - All cells require efficient mechanisms to cope with stress in order to survive. 
Autophagy (intracellular “self-eating”) is a major catabolic process in eukaryotes that allows for the 
targeted or bulk removal and recycling of cytoplasmic components. Upon the induction of autophagy, 
cytoplasmic contents are sequestered into double membrane vesicles known as autophagosomes, 
which are then delivered to the lytic vacuole for degradation. The process is critical for maintaining 
cellular homeostasis and it has profound impacts on cell death, stress responses and longevity. Our 
recent chemical screening pipeline has identified promising new autophagy modulating compounds, 
small organic molecules that warrant further development since comercially available options are know 
to have negative, off-target effects that limit their potential for real-world applications. The aim of this 
project is to further unravel autophagy signalling mechanisms using a chemical genetics approach. We 
will identify and evaluate the binding of target proteins/interactors with our new compounds to gain new 
insights into the plant autophagy pathway. The work proposed here has broad significance ranging from 
agriculture to medicine due to the fundamental and vital nature of autophagy for all complex life.

Fig 1. Chemical genetics involves the use of small molecules to investigate biochemical pathways by identify-
ing their protein targets (ligand-protein interactions). Chemical genetics is a multidisciplinary approach primarily 
involving chemical screening, molecular biology and biophysical techniques. 

Images: Caffeine and Acetylcholinesterase (wiki commons), Arabidopsis thaliana, the primary model plant system.

We are seeking a motivated student looking to join the project (SLU, Plant Catabolism Labs)

Skills that will be developed / techniques involved with the project include:

 1. Molecular biology techniques incl. cloning.
 2. Protein purification techniques (incl. affinity and size exclusion chromatography)
 3. State-of-the-art biophysical techniques for ligand-protein interaction evaluation
 4. Enzyme activity assays
 5. Experimental design and data analysis

For more information, or to apply, please contact: Florentine.Ballhaus@slu.se


