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Summary 

Malaria affects nearly 500 million people every year. The constant evolution of resistance to exist­

ing therapies calls for the identification of new drugs and strategies to fight this disease. One way to 

facilitate this is the characterisation of novel parasite metabolic pathways and their exploitation. The 

bifunctional S-adenosylmethionine decar boxy lase / Orni thine decar boxy lase (AdoMetD C/ O D C) enzyme, 

represents one such target. Within this enzyme reside the two main regulatory activities for the biosyn­

thesis of polyamines. Furthermore, the bifunctional arrangement does not occur in the human host, 

and is presently unique to Plasmodium. This uniqueness therefore represents a potential target for the 

identification of new Plasmodium-specific drugs. 

The exploitation of parasitic drug targets can be aided immensely by knowledge of its atomic 3D 

structure. However, malarial proteins are often reluctant to yield to traditional experimental methods for 

gathering this information. In this study, a computational approach was followed to gain further insight 

into the structure of the AdoMetDC domain of the bifunctional enzyme. The AdoMetDC domain was 

modelled on X-ray crystal structure templates of the human and plant equivalents. 

The model revealed a number of differences compared to the human structure. Amino acid substi­

tutions and active site shape differences suggest this enzyme is worthwhile exploiting for the discovery 

of new drugs. The model also revealed possible reasons for the lack of putrescine stimulation, as seen in 

humans, and suggested a possible replacement mechanism in the form of internal residues assuming the 

putrescine's function. The presence of such a replacement mechanism was partially verified experimentally 

by site-directed mutagenesis and recombinant expression of mutant enzymes. 

The model was also used to conduct in silica screens against databases of small molecules for the 

identification of potential inhibitors. Some of these compounds were subsequently subjected to prelimi­

nary screening with recombinantly expressed enzyme. No promising inhibitors were found , however , the 

results provided insights for further inhibitor identification. 
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Opsomming 

Malaria affekteer nagenoeg 500 miljoen mense per jaar. Die konstante evolusie van weerstand­

biedendheid teenoor bestaande terapeutiese middels noodsaak die identifisering en karakterisering van 

unieke parasietpadwee. Die bifunksionele S-adenosylmetionien dekarboksilase j Ornitien dekarboksilase 

(AdoMetCjODC) protelen verteenwoordig een so 'n teiken. Die bifunksionele ensiem verteenwoordig 

die twee hoof regulatoriese akti witeite vir die biosintese van poliamiene. Verder kom die bifunksionele 

rangskikking nie voor in die menslike gasheer nie , en is tans uniek tot Plasmodium. Hierdie unieke kenmerk 

verteenwoordig a potensiele teiken vir die identifisering van nuwe Plasmodium-spesifieke geneesmidddels. 

Die ontwikelling van parasiet geneesmiddelteikens word aansienlik bevorder deur die kennis van 

drie-dimensionele atoomstrukture. Malaria protelene is dikwels moeilike teikens vir tradisionele eksper­

imentele metodes om hierdie inligting te bekom. In hierdie studie is 'n rekenaargesteunde benadering 

gevolg om verdere insig in die struktuur van AdoMetDC van die bifunksionele protei'en te bekom. Die 

AdoMetDC domein is gemodelleer op grond van die kristalstruktuur template van die menslike en plant 

ekwivalente. 

Die model het 'n aantal verskille opgewys in vergelyking met die menslike struktuur. Aminosuur sub­

stitusies en vormverskille in die aktiewe setel dui aan dat die ensiem waarskynlik geskik is vir ontwikelling 

van nuwe geneesmiddels. Die model het ook 'n moontlike verklaring gebied vir die afwesigheid van putre­

sien stimulasie, so os wat by mense aangetref word, en het gedui op 'n moontlike vervangende meganisme 

in die vorm van interne residue wat die funksie van putresien oorneem. Die teenwoordigheid van so 'n 

vervangingsmeganisme is gedeeltelik eksperimenteel bevestig duer middel van setel-gerigte mutagenese en 

rekombinante uitdrukking van mutante ensieme. 

Die model is ook gebruik om in silica sifting teen kleinmolekuul databasisse uit te voer, met die 

oog op die indentifikasie van nuwe potensiele inhibitore. Sommige van die middels is daarna gebruik vir 

voorlopige toetsing teenoor die rekombinante ensiem. Geen belowende inhibitore is gevind nie, alhoewel , 

die resultate verskaf insig vir verdere inhibitor identifikasie. 
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