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Human Whole-Blood Infection Assay

The opportunistic human fungal pathogen Candida albicans can enter the blood
stream and causes severe systemic infections such as sepsis. Whole-blood infec-
tion assays with C. albicans yield time resolved data that were used to generate
a non-spatial state-based virtual infection model and to estimate the model pa-
rameters [1]. Finally, we can quantify different non-spatial properties of the

immune response against C. albicans in human blood.
[1] Hinniger and Lehnert et al. (2014), PLOS Comp. Biol. 10(2), €1003479.

1,2

Research and Infection Biology - Hans Kndll Institute (HKI)

er UniverSity Jena Leibniz Association

Research and Infection Biology - Hans Kndll Institute (HKI)

Bottom-up Modeling Approach

The non-spatial state-based model (SBM) is part of a bottom-up modeling
approach that comprises the generation of different mathematical models and
the estimation of model parameters [2]. The models focus on different properties

of the immune response during C. albicans infection in human blood.
2] Lehnert and Timme et al. (2015), Frontiers in Microbiology 6(608).
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State-Based Virtual Infection Model
States and Transitions Transition Rates: Simulation Algorithm
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cytosis and for intracellular killing of C. albicans cells.

Parameter Estimation Prediction of Immune Cell Dynamics

Estimation of Transition Rate Values Quantification of Immune Response Predictions on Immune Cell Deficiencies

Simulated Annealing Based on Metropolis Monte-Carlo:
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e application to patient blood
e application to whole-blood infection with other pathogens and in other organisms
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