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Figure 2.6. Cyclic voltammograms recorded with a bare (A) and a platinised (B) platinum 

microelectrode (r = 5 m) in a phosphate buffer solution (pH 7.4). Black lines, i: absence 

of oxygen. Red lines, ii: air saturated solution. Blue lines, iii: oxygen saturated solution. 

Scan rate: 100 mV s-1. 
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Recent advances in transplant medicine have substantially reduced the overall 

morbimortality associated with these clinical approaches. However, immunosuppressive 

regimens required for the transplantation procedures are the main cause of the increased 

incidence of opportunistic infections in this group of immunosuppressed patients 

worldwide 1–3. Among the leading causative agents of these nosocomial infections is the 

mold Aspergillus fumigatus, which causes invasive pulmonary aspergillosis (IA), a life-

threatening infection which kills 60-90% of the infected patients with prolonged 

neutropenia 3,4. IA is launched by the inhalation of the highly dispersive and abundant 

conidia of this fungus that subsequently reach the lungs, germinate and colonize the tissue 

5,6. Following A. fumigatus conidia inhalation, the respiratory immune system coordinates 



several responses that cause fungal clearing and precludes infection in the immune 

competent host. These events include killing by oxidative (peroxides, superoxides and 

hydroxyl radical) and non-oxidative (hydrolases, lipases, and DNases) mechanisms 7–10. 

Specifically, the oxidative response plays a pivotal role in fungal clearance 11. An 

evidence for that is the strong positive correlation between deficient reactive oxygen 

species (ROS) production and the high incidence of IA (26% to 45%) in patients with the 

genetic disorder called Chronic Granulomatous Disease (CGD), a condition that causes 

the immune system to malfunction where innate immune cells cannot elicit the oxidative 

burst 12,13. 

To successfully colonize the host, pathogens must nullify the host-driven ROS release 

14. Among the enzymatic detoxifying defenses, peroxiredoxins (Prx) play an important 

role in hydroperoxide removal 15 and also contribute for the regulation of peroxide levels 

within cells. Importantly, Prx are involved in virulence in several pathogens 14,16–19, 

including A. fumigatus 20. These enzymes are often presented at high levels in different 

cell types and compartments, where they can rapidly and efficiently reduce 

hydroperoxides 21. Prx are cysteine-based peroxidases that contain one (1-Cys) or two (2-

Cys) conserved Cys residues for their activity 22, presenting elevated catalytic rates 

ranging from 106 to 108 M-1 s-1 23–25. 

There are still several questions in the understanding on how the fungus decomposes 

peroxide in vivo and how these reactions impact the fungal cell physiology. Direct 

determination of H2O2 levels in the fungus extract is technically complex because this 

molecule can be oxidized. In addition, information regarding the sub-cellular localization 

of the H2O2 molecules is lost in cell-free approaches. Besides the spatial-temporal 

limitations, the H2O2 real-time measurements are also a challenge in filamentous fungi 

cell biology. Currently, most of the available methods for H2O2 determinations are 



indirect and therefore have limited specificity. Determinations based on genetically 

encoded H2O2 probes have also been developed 26, however, limitations associated with 

this approach include in some cases artefacts due to pH effects within the cells 27. 

Furthermore, not all organisms are amenable for genetic manipulation.
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