
Centennial Honors College 
Western Illinois University 

Undergraduate Research Day 2014 
 

Poster Presentation 
Cloning of Oleate Hydratase Gene from Nocardia Cholesterolicum 5767 

Ryan Mason and Shonda Gaines 
Faculty Mentor: Lisa Wen and Jenq-Kuen Huang 

Chemistry 
 
 

Oleate hydratase is an enzyme that converts oleic acid and linoleic acid to 10-

hydroxysteric acid and 10-hydroxy-12-octadecenoic acid, respectively, with potential 

industrial applications as plasticizers, lubricants, surfactants, paints, and resins. 

Nocardia cholesterolicum 5767 is a well-known bacterium that effectively transforms 

oleic acid to 10-hydroxysteric acid with 90% yield (w/w). Although oleate hydratase and 

its gene have been purified from other species recently, the oleate hydratase from 

Nocardia cholesterolicum 5767 has never been purified to homogeneity.  From previous 

work in our lab, it suggested that the oleate hydratase enzyme is a membrane bound 

protein. We are interested in the mechanism of how this enzyme is anchored into the 

membrane. As a first step, we plan to amplify the gene encodes for oleate hydratase 

from Nocardia cholesterolicum 5767 by polymerase chain reaction (PCR) and 

subsequently clone and express gene. This presentation will outline the approach for 

cloning of the oleate hydratase gene. 

The oleate hydratase enzyme has been purified from Elizabethkingia meningoseptica 

and the gene codes for the enzyme have been published (1). We designed degenerated 

primers for PCR based on the published sequence. The PCR amplified DNA, 

presumably oleate hydratase gene, will be cloned into a protein expression vector 

pET28a, and the chimeric plasmid will be transformed into bacteria host cell for protein 

expression and purification. The recombinant protein will be purified by affinity 

chromatography column. The protein will be assayed for biotransformation activity of 

converting oleic acid to 10-hydroxysteric acid to confirm the successful isolation of this 

gene. 
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