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Abstract

Some pathogens, such as Candida albicans, can evade the immune system and survive in the host during infections. However, such mechanisms are not yet unraveled. In this study, we
investigate and simulate an immune evasive mechanism referred to as spatial distancing: microbial pathogens secrete defensive molecules that bind to antimicrobial peptides (AMPs)
and diffuse away from the cell due to a molecular gradient.

First, we present a theoretical study on spatial distancing by introducing a mathematical model and exploring its parameter space. Then, we apply spatial distancing to the human-
pathogenic fungus C. albicans. By combining mathematical modeling and experimental data, we could gain insights into the conditions required for C. albicans to evade AMPs.

Mechanism Partial Differential Equation model

Model system: 3-dimensional, continuous, molecules as concentrations diffusing on a discrete grid according to the gradient.
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Conclusion

Spatial distancing is an effective and robust strategy for pathogens to protect themselves from AMPs and enhance their chances of survival. The theoretical model provides a general
understanding of the mechanism and the impact of the parameters. Modeling also allows in-depth analysis by simulating different scenarios and switching on and off properties.
Combining experimental data with modeling gives us further insights into the complex host-pathogen molecular interactions in Candida infections.

The inhibition of Msb2* in Candida infections could be a target for therapeutic interventions.
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