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Abstract: 
Introduction
Human diseases associated with the Glucose-6-phosphate dehydrogenase (G6PD) enzyme coincide 
with certain geographical distributions that correlate with malaria areas. In most cases, the diseases are 
due to reduced enzyme activity. Since the enzyme has specific properties and functions, clinical 
pathology is manifested when this pivotal role is disrupted, e.g. G6PD deficiency. The enzyme 
deficiency is caused by changes in the protein, which originates from genetic mutations. 

Methods
In this study, Molecular Dynamic (MD) simulations were used to investigate the effects of mutations on 
G6PD. In particular, the substrate and ligand interactions were analysed. Data was retrieved from the 
various databases for each genetic variant, i.e. Plymouth and Mahidol mutations. Thereafter, in silico 
predictions were performed to characterise and assess the substitutions. 

Results and Discussion 
The structure used herein contained the substrate, co-enzyme and structural NADP+, where previous 
studies have used one or the other. The communication between the residues within the structure of the 
protein was investigated via network analyses, e.g. MD-TASK, where the residue interaction network 
(RIN) was visualised by contact maps. All the resultant data were combined to identify which residues 
were most affected. This is important to assess potential clinical applications. Specifically, 
chloroquine/hydroxychloroquine have been proposed as potential treatments for coronavirus disease 
2019 (COVID-19). However, G6PD deficiency occurs in 10-30% of Sub-Saharan Africans, with large 
allele frequency differences in sub-populations (e.g. Tsonga vs Xhosa). 

Conclusion
These variants could be a significant factor in the interaction with clinical trials of 
chloroquine/hydroxychloroquine-based treatments for COVID-19 in Africans.  
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