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Abstract:

Infection, host response and the occurrence of disease can be viewed as an emergent 

property resulting from the interaction of multiple systems.  Microbes such as 

Mycobacterium tuberculosis (Mtb), Francisella tularensis (Ft), and other intracellular 

pathogens must adapt to changing environments within host phagocytic cells in order 

to persist and proliferate during infection and onset of disease.  While the tendency is 

to study microbial pathogens and their potential host systems separately or from a 

host or pathogen centric skew, the nature and dynamics of the interaction between 

the systems are key determinants in immunity and disease outcome.   With the goal of 

integrating host and pathogen interactions, we develop multiscale, agent-based 

models (ABM) to explore pathogen adaptation to environmental stress and conditions 

that can be modulated as part of the host immune response to infection.  Our models 

of infection take into account changes in the physiological environment of the host as 

well as the host intracellular environment. Results demonstrate the importance of host 

physiology, microenvironment, and biochemical dynamics in the modulation on 

infection outcome.
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