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Chapter 5. Concluding Discussion 71

et al., 1997, Walters and Murcko, 2002). Combined use of a more than one docking algorithm for mass
computational screening is also suggested in order to identify more likely inhibitors based on repeated hits
{Charifson et al., 1999). Modification of known inhibitors and /or substrates as scaffolds is also suggested,
since this should increase the likelihood of identifying novel inhibitors. Specifically, the predicted cavity
near the pyruvoyl residue, and the substitution of Thr245hum by a Ser residue may allow bulkier ligands
to fit the Plasmodium enzyme. The substitution of Asn224hum with Thrd16 may also allow for the design
of ligands that exploit different polar interactions in the parasite. The model also suggests why Tris does
not affect the Plasmodium enzyme (Section 2.4.3.2), due the replacement of Hisbhum by glycine. Tris
inhibition could possibly by engineered into the Plasmedium enzyme to test this prediction, or conversely
the human residue mutated to the corresponding Plasmedium residue.

The modelling of this enzyme highlighted the difficulties of modelling low homology proteins. Dur-
ing this study the need for integrating techniques when constructing a model was highlighted. In this
case motif identification, inclusion of sequences of sister Plasmodium species and secondary structure
all contributed to easing the difficulties of modelling such proteins. During this process some of the
shortcomings of current in silico methods were also revealed, the lack of integration of existing methods
chief among these. There is much information available when it comes to such projects, however, it is
not being exploited to the fullest. For example no program could be found that can produce a multiple
alignment by simultaneously using available sequences, secondary structures, known structures, known

residue-residue contacts, etc. Whereas a number of methods exist to conduct such analysis individually
much manual intervention is required to integrate all of these. If computational protein modelling is to
become commonplace and reliable, however, automated integration of these methods will be needed or a
vast improvement in the capabilities of ab initio modelling is required.

Nonetheless, following a computational approach it was possible to gather further insights into the
structure of the bifunctional malarial ODC/AdoMetDC. Some of the predictions were confirmed experi-
mentally. However, the objective of identifying novel inhibitors was not met. In order to fulfil this it is
suggested that the different approaches described above should be followed. The use of computational
methods for understanding and predicting protein structure and identifving novel inhibitors is becom-
ing commonplace (Fauman et al., 2003; Krumrine et al., 2003). The rapid acquisition of resistance to
existing drugs highlights the need for fast discovery of new drugs, and it is expected that a large array
of methodologies will be required to fulfil this need. Computational drug discovery is but one technique
that is likely 0 be required. Although computational drug design will probably be more difficult with
malaria due to complications introduced by the uniqueness of it’s genome and proteins, it is predicted
that structural modelling will be indispensable in our fight against this parasitic diseases in the 21st

century.
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