
The Los Padres Section of the American Chemical Society invites you to a special lecture: 
 

Development of NanoLuciferase™:  A Novel Bioluminescent Technology 
 

Dr. James Unch, Promega Biosciences 
 

12:30 PM on Saturday, April 13, at Westmont College 
The event will be held in Room 210 of Winter Hall 

 

  

The basic principal of scientific investigation is to observe, hypothesize, experiment, and then repeat it all over again 
until a theory emerges.  Observation, however, is not always easily achieved; especially when it comes to making 
observations of experimental systems which can not be effectively visualized with our naked eyes.  Scientists have 
therefore created various clever ways to visualize events that occur in micro scale environments.  One such environment 
is within cells and cellular compartments, and a highly effective way to do this is to link the event you are interested in 
to the necessary (or at least probable) formation of light.  The idea is that measurement of light becomes a surrogate for 
direct measurement of the event, and as such becomes a “reporter” of the event of interest.  Within the realm of light 
emitting technologies, bioluminescence (i.e. enzyme mediated light emission) stands out as a highly useful optical 
“reporter”.   Bioluminescence occurs when an enzyme (generally called a luciferase) catalyzes the oxidation of a 
substrate molecule (generally called a luciferin), and the process gives off a photon of light.  These bioluminescent 
systems (enzyme and substrate pairs) have become highly useful in assays designed to monitor cellular processes due to 
their operational simplicity, high sensitivity, and large range of detectability.  In developing systems that report on 
biological processes, a constant concern is how to do so while not interfering with ongoing cell processes you are trying 
to measure.  A generally accepted approach to minimize this problem is having a small and innocuous protein operating 
in conjunction with an equally non-interfering substrate.  Scientists at the Promega Corporation have employed a 
multidisciplinary approach to engineer an enzyme and substrate pair to create the NanoLuc™ system that excels in this 
regard.  This novel bioluminescent system has advantages over existing technologies, and was included in the list of “Top 
10 Innovations 2012” by The Scientist magazine.  This presentation will summarize and explain the methods of 
developing the NanoLuc™ system, and how it can be used as a tool in Life Science research to literally illuminate 
biological processes. 

Dr. James Unch is currently a Staff Scientist in the department of Research and Development at Promega Biosciences, a 
subsidiary of Promega Corporation, located in San Luis Obispo.  James’ path to Promega began in 1988 at Cuesta 
Community College with an introductory course in basic chemistry.  This eventually led to a B.S. degree in Biochemistry 
from Cal Poly, San Luis Obispo in 1994 and a subsequent two year stint as a lab technician.  In 1996 James returned to 
school to pursue a Ph.D. in Synthetic Organic Chemistry at the Ohio State University, under the direction of Professor 
David Hart.  His research there focused on synthetic methodologies in organic chemistry, and efforts toward the 
synthesis of the marine natural product Lasonolide A.  James joined Promega Biosciences (PBI) with his newly minted 
Ph.D. in 2002, and his primary focus since that time has been the synthesis of small molecules for use in assaying 
biological systems. Shortly after joining the R&D team at PBI, James developed a particular focus on the synthesis of 
coelenterazines (substrates for marine luciferases) and related compounds, and it is in this capacity that he worked with 
other chemists to design and synthesize the coelenterazine analogs that were involved in generating the NanoLuc™ 
Luciferase system. 


