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Background 
For this project I worked on producing an enzyme called myrosinase. Myrosinase is an enzyme 
found in cruciferous vegetables such as broccoli, wasabi, cabbage and cauliflower. When these 
plants are damaged by a predator myrosinase is released. It then converts compounds called 
glucosinolates into a range of by-products including isothiocyanates. Isothiocyanates have anti-
inflammatory and anti-cancer properties, and it has been shown that people who eat large 
amounts of these vegetables have low incidences of some diseases.  
 
Aim 
To investigate what isothiocyanates do to human cells, it would be valuable to have technology 
that allows generation of isothiocyanates in a controlled manner. The aim of this project is to 
produce active myrosinase.  
 
Method 
The gene for myrosinase had already been obtained from a wasabi plant. In this project, the 
gene was incorporated into Escherichia coli with the hope that the bacteria would begin 
expressing myrosinase. Culture conditions were manipulated to optimize expression of the 
myrosinase. Various methods of extraction were then employed to get the myrosinase out of 
the bacteria so that its ability to make isothiocyanates could be assessed. Activity was measured 
by adding a chemical to the myrosinase; if active the solution would turn yellow. The protein 
was viewed by running it on a gel that separates proteins by size. 
 
Results 
The E. coli successfully accepted the vector containing the myrosinase gene and had optimum 
expression with 5 hours of induction at room temperature. The expressed myrosinase was able 
to convert glucosinolates into isothiocyanates. Once expressed the myrosinase was supposed to 
be targeted to the periplasmic space of the E. coli but after trying multiple extraction 
procedures it was discovered that most of it did not get transported there and was instead 
trapped in the main body of the cell. The only way to release it was by bursting the cells 
completely. The myrosinase was expressed with a tag at the end which allows enhanced 
purification of the protein. However, when this tag was present myrosinase was not active. Only 
untagged myrosinase had observable activity.  
  
Conclusion 
We were successful in using bacteria to synthesize active myrosinase. This myrosinase can now 
be used in a range of future experiments moving on from E. coli to a eukaryotic cell line. The 
myrosinase can be added to cultured cells in conjunction with glucosinolates to see the effects 
isothiocyanates have in this system. Myrosinase can also be expressed in cultured cells and 
targeted to different compartments to observe how this changes cell function. A long term goal 
of this research was to attach the myrosinase to antibodies that would target cancer cells. This 
may be problematic as it is more difficult to purify myrosinase without the tag, but it appears 
that the tag is inhibiting effective function.  
 


