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Summary
Dust storms can transport mineral dust (MD) from desert soil through the atmosphere to regions far from the dust origin. This impacts not only the quality of life, but also the health of millions of people in the “dust belt” and beyond: 330,000 deaths worldwide were associated with MD exposure in 2010 [1]. The climate change promotes a desertification and thereby an increase in global MD exposure. Respiratory, cardiovascular and allergic diseases can be observed in affected individuals. However, non-pathogenic and pathogenic microbes are also transported with the dust [2]. These not only spread to new regions but may also lead to direct infections.
The “Dust-Risk” consortium takes a highly interdisciplinary approach with direct public health relevance and aims to link the composition and properties of MD and associated microbes with its health risk. MD and health data have been collected in the Cape Verde Islands, which serve as a model region.
In our project part, we use atomic force microscopy and scanning electron microscopy to visualize and characterize the collected MD. With force spectroscopy, we determine the strength and type of molecular bonds between MD and different bacterial species that have been identified on the MD. Samples from different sampling sites are compared to distinguish between local dust and desert dust, and between microbes of local, marine, and desert dust origin.
Biophysical experiments help to understand how bacteria bind to MD and wrap in it to travel long distances through the atmosphere. This knowledge will be complemented by physicochemical, microbiological, toxicological, modeling, clinical and epidemiological data from further project parts to generate a composition-based dust-health-risk-index. The Cape Verde weather service will use this risk index to provide precise and specific advice and warnings to the population.
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