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Abstract
The slime mold Physarum polycephalum has been studied in laboratories across the world for decades, but only a few 
basic molecular biology tools have been developed and optimized for use in this organism; Burland et al. developed 
a strong promoter, a selectable marker, and amoebal phase electroporation methods for both stable and transient 
expression. In response to this lack of tools, I have developed three novel molecular biology methods to expand the 
genetic engineering toolbox available for use in this fascinating organism. The first is a highly efficient plasmodial phase 
lipofection method suitable for stable integration and expression of recombinant DNA without the requirement of axenic 
liquid culture. The second is a 2A peptide expression cassette design element that allows for equimolar expression of at 
least four separate proteins driven by a single promoter. The third is a Dictyostelium discoideum derived secretion tag 
with a nearly 100% secretion rate in Physarum. These methods have been used to successfully express and secrete 36 
different proteins in great quantities without any alterations or optimization required for individual proteins.
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