
Advertisement for undergraduate thesis (4G12) research project 

 

Principal Investigator: Paul Harrison 

 

Title of research project: Biosynthesis of Natural Products 

 

Project description: Biosynthetic research involves the study of how complex naturally occurring organic 
molecules are constructed in nature from simple precursors. Our work in this area uses appropriate 
precursors which have been labelled with isotopes such as deuterium, tritium, carbon-13 and oxygen-18 
to study how these molecules are assembled and modified in vivo to generate polyketides, such as the 
beta-lactone ebelactone shown below. The assembly process is catalyzed by a series of secondary 
metabolic enzymes that join the correct units and control the substituents on the carbon chain, e.g. 
alcohol and ketone groups in ebelactone. We have identified the biosynthetic gene cluster for 
ebelactone. The combination of these two approaches allows a detailed analysis of the assembly 
process. 
Lastly, modified precursors can be added to the Streptomyces culture that produces ebelactone, and in 
some cases these precursors can be carried through the assembly line to generate structurally modified 
natural products. These so-called “non-natural natural products” can potentially have greater biological 
potency, e.g. as antibiotics. We are investigating whether such an analogue of ebelactone can be 
developed for greater potency against the targets of ebelactone such as esterases. 
This research involves a mixture of organic synthesis to make the prerequisite labelled compounds, 
microbiology to grow antibiotic-producing micro-organisms, enzymology, chemical purification of the 
product, and extensive use of NMR to locate the label. 
 

 

 

Number of available positions: 1-2 

Please send your CV and transcript to pharriso@mcmaster.ca 
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