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I have been Althea Smith’s advisor in the Biomathematics Graduate Program since 2005. She has been working on her MS and her PhD projects with me. 

The MS thesis is on enteropathogenic E. coli and its transport through the gut. We are modeling this problem in three different ways: (a) as a spatially homogeneous chemostat, (b) as a 2D axially symmetric fluid flow problem coupled to population dynamics, (c) as a 1D advection problem with a great amount of detail on the population dynamics and the interactions with the flow through the intestinal lining. In looking at the problem from three different angles, we are able to see which components of the system affect the transport - and the infection - in which ways, and we gain understanding of the progression and possible control of this dangerous disease. Althea is having to use what she has learned in her classes on bifurcations, PDEs, modeling strategy, nondimensionalization, and numerical methods. She used a commercial finite element program to solve the 2D system, but wrote her own finite difference solver for the 1D model. 

Althea’s PhD project, with me and Dr. Fred Breidt of the USDA, is on the mechanisms of acid toxicity in lactic-acid bacteria, which are widely used in food fermentations, but some of which are dangerous pathogens (e.g. Listeria). The model takes into account many metabolic components. 

Althea would benefit greatly from the DIMACS program. She is quite interested in disease issues, and I believe she will work hard on the project. I am willing to mentor her when she gets back home, on the ongoing project work, since I have some experience with disease modeling. However, if she prefers to work with my NCSU colleague Dr. Alun Lloyd on this project, that is fine too.

Sincerely,

Sharon Lubkin
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