
Structure-based drug discovery against a novel anti malarial drug 
target, AdoMetDC/ODC. 

 

Project leader:  L Birkholtz (University of Pretoria) 

 

Partners : 

·  AI Louw, University of Pretoria 
·  A Boshoff, Rhodes University 
·  A Shonhai, UKZN 
·  J de Ridder, University of Pretoria 
·  T Coetzer, WITS/NHLS 
·  Heby, Umea University, Sweden 
·  L Persson and S Al-Karadaghi, Lund University, Sweden 
·  F Joubert, Bioinformatics and Computational Biology, University of Pretoria (Advisor) 
·  S Pelly, WITS (Advisor) 

Students : 

·  Student (UP): J Reynolds 
 

 
Polyamines and their biosynthetic enzymes occur in increased concentrations in proliferating cells, 
which includes cancerous cells as well as parasitic organisms. As such, the exploitation of metabolic 
differences in polyamine metabolism is a rational approach to target highly proliferative diseases. 
Polyamine metabolism is ranked within the top 20 novel antimalarial targets by the WHO Tropical 
Disease Research targets database. Moreover, the protein controlling polyamine biosynthesis in 
Plasmodium falciparum, AdoMetDC/ODC, is uniquely found only in the malaria parasite and has a 
druggability index of 0.9 out of 1. Targeting ODC activity has resulted in the only therapeutically useful 
treatment of African sleeping sickness caused by the related parasite, Trypanosoma brucei, and 
inhibition of polyamine biosynthesis in murine malaria models is curative of disease, highlighting the 
potential of polyamine biosynthesis as novel antimalarial drug target.  
 
Current inhibitors of AdoMetDC or ODC are not clinically useful against malaria and necessitate the 
design of novel, selective inhibitors. Structure-based drug discovery is an enticing alternative to costly 
high-throughput drug screening systems and provides rational description of a select set of inhibitors. 
Fortuitously, P. falciparum AdoMetDC/ODC exhibit features that are significantly different from their 
monofunctional partners in the human host, providing validity to a structure-based drug discovery 
strategy. This project therefore aims to acquire a structural basis for the design of new antimalarial 
agents targeting AdoMetDC/ODC of P. falciparum. Several collaborative efforts will therefore aim 
towards the description of novel, potent inhibitors of this protein. Specific goals include: 

1. to develop methods for the improved expression of the bifunctional P. falciparum 
AdoMetDC/ODC, optimal for the purification of suitable quantities for crystallization of the 
bifunctional enzyme, as well as its monofunctional components; 

2. to biochemically characterize the P. falciparum enzymes in the presence of various ODC and 
AdoMetDC inhibitors having antiproliferative effects on P. falciparum cultures, 

3. to obtain crystals of the enzymes with and without inhibitors in order to derive their three-
dimensional structures 



4. to perform in silico optimization of the most potent inhibitors (using fragment-based libraries 
and pharmacophore-based strategies) of AdoMetDC/ODC to identify lead compounds for 
rational development of novel and more effective antimalarial drugs 

 

 

 

 

 

 

 

 

Bifunctional AdoMetDC/ODC from Plasmodium falciparum. ODC dimer (blue) to which AdoMetDC 
has been docked (magenta and yellow) in the bifunctional structure. Top (A) and side (B) view. Wells 
et al 2010. Williams et al, submitted. 


