Project Description (Yong Wang)
Project 1. Motion of bacteria in fluids and porous media.
Many types of bacteria inhabit naturally in aqueous solutions, complex fluid, or fluid-filled porous media
[1]. Migration and mobility of bacteria in these media play essential role for bacterial health, growth and
survival [2–4]. Therefore, it is of great interest to investigate the motion and growth of bacteria in
various environments [5]. Although extensive studies have been performed on the motion of bacteria in
fluids, much less is known about how bacteria move in porous media [6]. This project will explore the
motion of bacteria, with E. coli as a model system, and address this knowledge gap.
REU students in this project will learn to use fluorescence microscopy to track individual E. coli cells in
both aqueous solutions and porous media made of soft agar. The participants will observe Levy-walklike motions of bacteria, measure the trajectories, quantify the displacements and step sizes, estimate
the diffusional behaviors of bacteria. The students will also perform statistical analysis among large
number of bacteria, and compare the differences between bacteria in fluids and in porous media. This
project will provide participants hands-on training on both experimental and computational/analytical
skills.

Project 2. Bacterial response to environmental changes.
Bacteria exist naturally in human body, such as mouth, stomach and guts [7]. However, if bacteria
escape from where they belong to, they might cause deadly infections [8]. How do bacteria survive
when they leave their natural camp? This project explores bacterial responses to environmental changes
at the cellular and molecular levels and seeks a physically based understanding on the survival of
bacteria when experiencing environmental stresses.
REU students in this project will have a chance to hands-on learn super-resolution fluorescence
microscopy, an advanced optical technique. The participants will measure the spatial organization of
fluorescent proteins in E. coli cells, and observe the reorganization of the protein of interest after the

bacteria are treated with sudden environmental changes, such as changes in temperature, pH, and ionic
strength. The students will learn to quantify the observations by performing numerical analysis using
various algorithms, including machine-learning algorithms. This project will provide participants handson training on both experimental and computational/analytical skills.
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