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General information
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Director(s) and team

Thesis director(s) Wolfgang Keil & Christopher M. Hammell
Research team Quantitative Developmental Biology Team
Research department UMR168 - Physical Chemistry Curie

Description of the PhD thesis project

One of the most remarkable properties of developing multicellular systems is their ability to generate precise
outcomes, e.g., cell fate patterns of morphogenetic events, even in the face of considerable fluctuations in
their environment. To maintain developmental precision, organisms have evolved molecular mechanisms to
change and adjust their developmental rates or even arrest development and resume at later time points.
Combining microscopy, image analysis, mathematical modeling and genetics, our group investigates how this
kind of robustness emerges during development, using C. elegans as a model organism with powerful
genetics, genome-editing, and live-imaging tools.

In this PhD project, we will focus on the development and cell-fate specification of hypodermal stem cells.
Using real-time live-imaging of transcription as well as transcription factor dynamics, we will try to uncover
how the underlying gene regulatory networks achieve an invariant stem-cell fate-progression over a wide
range of temperatures.

International, interdisciplinary & intersectoral aspects of the project

All projects in the lab run at the interface between developmental biology and biophysics with strong
emphasis on interdisciplinarity. This project will be developed in close collaboration with the group of
Christopher M. Hammell at Cold-Spring Harbor Laboratories which will provide expertise in genetics,
biochemistry, and genome engineering. Several lab visits and joint retreats with this group are planned. To
develop mathematical and computational methods for modeling cell-fate decisions, we collaborate with
groups at Rockefeller University New York City as well as groups in Paris, France.
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Expected profile of the candidate

Applicants should have a strong desire to explore cell biological phenomena in an in vivo context from a
biophysics viewpoint. They should show solid capacity for independent and creative thinking. Background in
biophysics, developmental biology and/or cell biology is strongly recommended. The project relies heavily
on microscopy and microfluidics techniques for live imaging, as well as quantitative image analysis for which
the applicant should have either experience or a strong motivation to learn.
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