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ABSTRACT

Iron deficiency anemia and iron over load conditions affect more than one billion people worldwide. In
Thailand with its high number of people living with various forms of B-thalassemia, iron overload disease
is a significant concern. Although the main iron cycle is red blood cell - macrophage -erythropoiesis -
red blood cell, the cycle is predominantly controlled by a peptide hormone, hepcidin, produced by
hepatocytes. Hepcidin post-translationally regulates a protein called ferroportin (which is the sole iron
exporting protein expressed by cells) by binding to it and promoting its internalization and subsequent
degradation, halting export of iron from the cell. Ferroportin is additionally controlled at the levels of
transcription and translation. Translational regulation is mediated by iron status acting through the
presence of an iron responsive element (IRE) in the 5-UTR of the ferroportin mMRNA. The existence of a
ferroportin mRNA without the IRE produced by a more upstream promoter has been reported in erythroid
cells, and it is believed that co-ordinate regulation of these two messages during erythropoiesis is
essential. However, this has not been previously investigated in ineffective B-thalassemia/Hb E
erythropoiesis. Our study has shown that ferroportin gene expression is dsyregulated during B
thalassemia/Hb E erythropoiesis and that there is a failure to up-regulate ferroportin expression during
conditions of iron overload, possibly driving ineffective erythropoesis. Our studies additionally showed
for the first time that hepcidin is produced by developing erythroblasts. More importantly using a newly
developed system we have provisionally identified a novel sub-3kda regulator of hepcidin expression in
liver cells. In addition we started to address the factors keeping high levels of thalassemia genes in the
Southeast Asian population, and we demonstrated that trait carrier status reduces the susceptibility of
erythroblasts to infection with Dengue virus. This is possibly mediated by dysregulated ribosome
biogenesis, which we documented for the first time in thalassemia trait erythroblasts. Combined, these

studies have shed new light on a number of aspects of thalassemia.
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