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M.Sc. and Ph.D. positions in physical biology / biophysics of bacteria

The van Teeffelen lab works on fundamental problems of the physics of bacterial life, with a focus on the
organization of macroscopic cell shape and the control of cell size. To that end we develop and use high-
precision custom microscopy, microfluidics, mechanical perturbations, image analysis, and physical
modeling. These approaches are complemented with tools from synthetic and molecular biology.

We are looking for M.Sc. and Ph.D. students with education in engineering, physics, chemistry, or biology,
with a keen interest in the physics of life. Experience in any of the following is a plus: microscopy, optics,
image analysis, (bacterial) cell biology, microfluidics, statistical modeling. Currently open projects include:

- Quantitative phase microscopy. Our custom microscope and analysis pipeline lets us, for the first
time, simultaneously measure the mass of single live bacteria and their cell shape with unprecedented
precision [1]. One major goal is to understand how cells coordinate growth of cell shape with growth
of biomass to maintain a high degree of intracellular macromolecular crowding. Projects: Improving
the microscope design, combination with additional single-cell investigations/perturbations, forward-
convolution-based image analysis, investigation of macromolecular crowding.

- Single-protein tracking in live cells and statistical analysis of single-enzyme behavior to build physical
models of how cells grow and control cell shape [2,3]. Projects: Microscopy development, single-
molecule tracking (SMT) microscopy, image analysis, and physical models.

- Mechanics of cell shape. We aim to understand the influence of mechanical forces on cell shape
[Wong et al. Nature Microbiology 2017]. Project: Mechanical perturbations (Atomic Force Microscopy,
microfabrication) and single-molecule tracking.

- Cell-cycle control in terms of coarse-grained physical models that relate cell division to essential cell-
cycle processes [4]. Project: Microfluidics, single-cell growth, detection of DNA replication.

- Other projects ranging from noise in gene expression, to turgor pressure, macromolecular crowding,
chromosome organization, and metabolism, can be discussed.

For more info and references see vanteeffelenlab.org.

To apply or discuss current possibilities contact Sven van Teeffelen (sven.vanteeffelen@umontreal.ca).
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