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Abstract  
β-thalassaemia is caused by a mutation in the β-globin gene cluster. When the foetal-to-
adult globin switch occurs, the γ-globin gene expression is repressed, and insufficient β-
globin is produced. As a result of this, thalassaemic patients are anaemic and are 
dependent on blood transfusions. Reactivation of the γ-globin gene expression is a 
therapeutic approach which can compensate for absence of the β-globin. Studies of the 
molecular mechanisms underlying globin gene switching and particularly γ-globin gene 
expression, have greatly contributed to the identification, study and possible clinical 
development of chemical compounds able to reactivate Hb F synthesis in adult erythroid 
cells. A considerable amount of pharmacological agents that are able to reactivate Hb F 
synthesis have been identified, and some are already being used in treatment of sickle cell 
anaemia and thalassaemia.  
 
The foetal haemoglobin Hb F Malta I variant (α2γ2 117 (G19) His→Arg) is present in 1.8% of 
the Maltese population and is a clinically silent variant of the Gy globin gene. It is found in 
linkage disequilibrium with the benign β-globin variant Hb Valletta (α2β2 87(F3) Thr→Pro), 
and the stability of these two clinically silent variants makes them ideal as biomarkers of 
globin gene expression studies that involve fetal to adult haemoglobin switching. 
 
Erythroid progenitor cells were cultured from five donor samples which were found to be 
heterozygous for these haemoglobin variants. Proliferating and differentiating cells were 
cultured under the effect of Hydroxyurea, Valproic acid and Trichostatin A. The cell pellets 
extracted from these cultures on different culturing days were used for globin chain analysis 
and for RNA expression of globin and EKLF target genes.  
 
Preliminary data suggests that the β, βV, Gy and the GyFMI expression increased in 
proliferating cells under the effect of Valproic acid, while the gene expression of these 
genes in differentiating cells increased under the effect of Hydroxyurea. Furthermore, 
mRNA expression of the globin genes mostly increased on day 2, followed by a sharp 
decrease on day 4. This decrease in globin levels maybe due to the cytotoxicity of the 
drugs.  
 
Hb F induction in cells may create conflicting results, as cells from different individuals 
respond different to the same drug. Further future studies may also include dose dependant 
analysis to determine the most effective drug concentration.  
 

 


