
 

 

Press Release 

Fungal pathogens tap human iron stores to 
survive immunity 

 

Infections by human fungal pathogens cause about 1.5 million 
deaths each year – interfering with iron utilization in the fungus 
promises new therapeutic approaches 
 

 
Candida species, the most prevalent opportunistic human fungal pathogens, 
affect severely immunocompromised individuals, and can cause severe inva-
sive infections. The steep increase in infections by multidrug-resistant Candida 
glabrata pathogens has been posing serious therapeutic challenges. The 
prime risk factor for Candida infections is a severe immunosuppression, as of-
ten seen in the ageing population, microbial super-infections, organ transplan-
tation patients, HIV cohorts as well as neonates.  
 
The research group led by Karl Kuchler at the Max Perutz Labs, a joint ven-
ture of the Medical University of Vienna and the University of Vienna, has dis-
covered for the first time, how the fungus Candida glabrata can tap the host 
iron pools and use this essential metal ion scavenged from immune cells to 
escape immune defenses. These results have been published in the journal 
"Cell Host & Microbe" and also point to potential new ways of combating the 
pathogenic fungus in the human host by blocking iron accumulation in the 
pathogen. 

 
Trace elements such as iron are essential for all higher cells including hu-
mans, but are extremely toxic at high concentrations. For example, iron is a 
central component of haemoglobin, the essential molecule for oxygen 
transport within the body. However, microbial pathogens also require trace el-
ements to sustain their own growth and survival once a host is infected. Thus, 
both host and the pathogen are competing for iron sources. Owing to its po-
tential toxicity, the host immune response restrains iron pools by sequestering 
iron in dedicated storage organelles such as so-called phagolysosomes, which 
is also the organelle where engulfed pathogens are cleared. Eating machines 
of the immune defense, so called macrophages, play a central role in iron me-
tabolism. Further, macrophages use specialised mechanisms for microbial 
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clearance within defined organelles (phagolysosomes) as for instance through 
oxidative stress. Additionally, when macrophages have taken up intracellular 
fungal pathogens into phagolysosomes for fungal killing, surplus iron is also 
shuttled out of these organelles by iron transport proteins, in order to impede 
the growth of the fungus.  
 
The group led by Karl Kuchler and lead author Michael Riedelberger now 
show that the host immune response by the so-called type I interferons 
dysregulate the host iron metabolism upon infections by Candida glabrata. In-
terferons are immune signaling molecules which control microbial and fungal 
infections. However, infections by Candida glabrata set-off interferons that dis-
rupt normal expression of iron transport proteins in macrophages. Therefore, 
iron inadvertently accumulates within phagolysosomes of macrophages, 
thereby facilitating iron scavenging by the pathogen. Consequently, Candida 
glabrata can exploit phagolysosomal iron pools, thus promoting fungal replica-
tion and survival from immune defenses. A single macrophage can engulf up 
to 50 fungal cells, which can survive within this immune cell for months. Of 
note, physical damage of infected macrophages can further promote the dis-
semination of Candida glabrata within the host and therefore enhances the 
fungal dissemination. 

 
The scientists identified two fungal transporters that are central for fungal iron 
acquisition by the pathogen. “Blocking the ability of Candida glabrata to scav-
enge iron from the host by genetically removing these iron uptake transporters 
abrogates the ability of Candida glabrata to survive in the host" explains Karl 
Kuchler. The researchers conclude that it might be possible to identify thera-
peutic compounds to inhibit these fungal iron transporters, thus promising new 
therapeutic options for multidrug-resistant fungal pathogens such as Candida 
glabrata. 
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About the Max Perutz Labs 
The Max Perutz Labs are a research institute established by the University of Vienna and the Medical Uni-
versity of Vienna to provide an environment for excellent, internationally recognized research and education 
in the field of Molecular Biology. Dedicated to a mechanistic understanding of fundamental biomedical pro-
cesses, scientists at the Max Perutz Labs aim to link breakthroughs in basic research to advances in human 
health. The Max Perutz Labs are located at the Vienna BioCenter, one of Europe’s hotspots for Life Scienc-
es, and host around 50 research groups, involving more than 450 scientists and staff from 40 nations. 
www.maxperutzlabs.ac.at 
 
Medical University of Vienna - short profile  
Medical University of Vienna (MedUni Vienna) is one of the most traditional medical education and research 
facilities in Europe. With almost 8,000 students, it is currently the largest medical training centre in the Ger-
man-speaking countries. With 5,500 employees, 26 departments and two clinical institutes, 12 medical 
theory centres and numerous highly specialised laboratories, it is also one of Europe's leading research 
establishments in the biomedical sector. 
http://meduniwien.ac.at/ 
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