
 2

 
PI: Daniel J. Edwards Campus: Chico
Project Title: Biochemical Investigation of the Terminal Prenyltransferase Step in Lyngbyatoxin A 
Biosynthesis 
 

ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  Our goal is to kinetically and mechanistically characterize a prenyltransferase involved in lyngbyatoxin 
A biosynthesis using both natural and unnatural substrates.  This work will provide key information about a novel 
enzyme and will form the basis to utilize this enzyme to generate potential pharmaceutical agents.   

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Lyngbyatoxin A, an environmental toxin produced by a Hawaiian strain of the cyanobacteria Lyngbya 
majuscula, is responsible for “Swimmer’s Itch” and is also a pharmacological tool compound used to 
study signal transduction.  It was recently found that the last enzyme involved in the biosynthesis of 
lyngbyatoxin A, LtxC, is a novel aromatic prenyltransferase (PTase) that generates a stereogenic 
quaternary carbon center.  The quaternary carbon center is generated via a novel reverse prenylation 
reaction.  This project focuses on the further characterization of LtxC in order to form the basis to carry 
out future manipulation of the enzyme to broaden its substrate specificity.  The long-term objective of 
this work is to use engineered forms of the PTase to generate libraries of prenylated indole-containing 
compounds, a pharmacologically promising class of compounds.  With this long term goal in mind, the 
specific aims of this work are: 1) purification of a sufficient amount of LtxC for detailed biochemical 
characterization, 2) kinetic study of LtxC in order to better understand its substrate specificity and 
activity, and 3) mechanistic studies with chemically altered substrates in order to understand the 
underlying chemical transformation that this novel enzyme catalyzes. 
 

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State in layman's terms the application’s broad, long-term objectives and specific aims, making 
reference to the potential public benefits of the project relevant to California.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized. 
Lyngbyatoxin A is an environmental toxin that causes “Swimmer’s Itch” and is produced by a Hawaiian 
strain of cyanobacteria.  It belongs to a group of compounds that have attracted substantial biological 
interest due to their ability to selectively interact with protein kinase C (PKC), a component of diverse 
signaling pathways in biological systems.  Compounds that interact with different variants of PKC 
represent important leads in cancer chemotherapy, diabetes, and treatment of neuropathic pain.  It was 
recently found that one of the enzymes involved in the natural production of lyngbyatoxin A, LtxC, is a 
novel aromatic prenyltransferase that is capable of producing carbon-carbon bonds in a manner that is 
difficult to achieve by chemical means.  The specific aims of this work include improving the purification 
of LtxC and carrying out further characterization of this enzyme catalyzed reaction with chemical and 
biochemical techniques.  The information gathered from this study will form the basis to generate 
engineered forms of the enzyme that will have increased capacity to generate potential pharmaceutical 
agents. 
 


