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Abstract:  
Dictyostelia are free-living amoebae that live in soil and feed on bacteria. lmmediately after food 

depletion, the amoebae start to starve and change from the unicellular phase to the multicellular 

phase and end up forming fruiting bodies that spread dormant spores. During starvation these "social 

amoebae" communicate by means of chemoattractants (acrasins) and use enzymes (acrasinases) 

that inactivate the chemoattractants. The cAMP/phosphodiesterase system is the best known 

acrasin/acrasinase system in social amoebae; yet most species do not respond to cAMP and use 

other mostly unknown acrasins. ln contrast, the species Dictyostelium minutum was described to 

communicate with a not yet characterized folic acid derivative, which is cleaved to form 6-formylpterin 

and p-aminobenzoyl glutamic acid by the folic acid splitting enzyme.  

Throughout my doctorate I want to identify the folic acid-like acrasin and the acrasinase of 

D. minutum. The enzyme, which is secreted by aggregating cells, will be purified from the 

supernatants of cells via different chromatography methods and the protein will be identified by a 

proteomic approach. For the structure elucidation of the acrasin, the pterin derivatives secreted by 

cells will be enriched by means of a recombinantly expressed human "folate receptor" (FOLR1) that 

has a high affinity for all kinds of pterin derivatives. Through analytical methods, the structure of the 

acrasin will be elucidated, the efficacy of the acrasin tested in chemotaxis assays and the acrasin 

degradation by the purified "folic acid splitting enzyme" examined. The identification of the 

acrasin/acrasinase system should enable a better understanding of the aggregation of D. minutum 

cells and the role of folic acid-based communication systems in the entire Dictyostelia clade. ln 

addition, this research provides an access to the investigation of the biosynthesis and total synthesis 

of the acrasin and an opportunity to study the biochemical properties of a presumably new folate 

catabolizing class of enzymes.  


