Introduction

Iron is an essential nutrient for virtually all living organism. It is a cofactor of a broad variety of proteins, such as hemoproteins functioning as O2 carriers and iron-sulfur cluster proteins involved in electron transfer. Because of its high potential to participate in formation of reactive oxygen species, that are higly toxic, iron must be safely sequestered within the cell. 

Availability of host iron plays a critical role in the host–pathogen relationship. As a general antimicrobial defence mechanism, mammals possess an elaborate iron‑withholding system that effectively reduces the amount of iron accessible to pathogenic microorganisms. Therefore, invading pathogens utilize specialized high-affinity mechanisms to acquire iron, and iron availability is often found to play an important role in virulence. 

Thorough understanding of mechanisms of iron acquisition and its metabolism in pathogenic microorganisms may lead to the development of novel chemotherapeutic strategies. Without the effective mechanisms for acquisition, transport and utilization of iron, parasitic organisms, which display high requirement for iron, cannot survive.

In the present thesis, core of which are five publications, I focused on several aspects of iron metabolism in important parasitic protists Tritrichomonas foetus, Trichomonas vaginalis and Giardia intestinalis.

Results

1) Pyruvate decarboxylase from Tritrichomonas foetus: We have purified and characterized the pyruvate decarboxylase from T. foetus. Using antibodies against the purified enzyme we have demonstrated the overexpression of pyruvate decarboxylase in iron-restricted T. foetus cells. Moreover, we have shown that this enzyme was inhibited by the substituted benzimidazole omeprazole. Omeprazole displayed antitrichomonad activity against iron-restricted cells but not against iron-enriched cells, which are not dependent on ethanol fermentation.
2) Iron-sulphur cluster biogenesis in amitochondriate protists: We have confirmed the hydrogenosomal  localization of IscS in T. vaginalis and developed a biochemical method to determine that hydrogenosomes catalyze the enzymatic assembly and insertion of iron-sulphur centers into apoproteins. In Giardia intestinalis, we have shown that the iron-sulphur biogenesis and its two components IscS and IscU are compartmentalized in a double-membrane-bound organelle, probably derived from the original mitochondrial endosymbiont. 

3) Iron acquisition and storage in Tritrichomonas foetus: We have shown that iron taken up from 59Fe-nitrilotriacetic acid was accumulated in the cytosol and hydrogenosomes, while lysosomes and microsomes contained only marginal amount of incorporated radioactivity. Ferredoxin was identified as a major iron-containing hydrogenosomal protein. In our study, we have determined that T. foetus acquires iron also from siderophores and heme. Using fluorescent analogues of siderophores, we have shown that these molecules are accumulated within the cell in small vesicles, probably by pinocytosis.

