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Short Biography

| am a physico-chemist by training, with a great interest in biology. In my research projects, | use « top-
down » — « bottom-up » engineering approaches to create highly ordered materials with tailored
properties and functions suitable for applications in biology, medicine, and beyond. In this context, the
supramolecular assembly of biomolecules was a very interesting approach to create organized bio-
synthetic systems, at the nanometer scale. | also use the self-assembly method of DNA, called DNA-
origami, to design and construct three-dimensional geometries with nanometer precision. In 2020, |
joined the University Paris Cité for an assistant professor position to work in the team « signaling and
membrane transport » in developing bio-inspired systems based on DNA origami method which can
provide practical advantages to help to better understand fundamental biological questions with
potential uses in medicine.
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DNA Origami-based protein manipulation systems : From structural biology to mechanical regulation
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Abstract of Oral Presentation

In this presentation, | will illustrate the bottom-up DNA origami nanotechnology as a tool to build
artificial molecular systems and machines sufficiently sophisticated to decipher fundamental
aspects of biology.

First, as a method we are exploring as a molecular imaging scaffold for single-particle electron
microscopy (EM). | will present examples of DNA nanostructures designed (i) to provide a simple,
versatile, and straightforward method to enable accurate molecular scale positioning as a fiducial
marker for EM [1], (ii) and to improve the cryo-EM sample preparation step which is still the primary
limiting factor to guarantee the success of the data processing step [2].

In the second part, | will present our latest progress in constructing a nano-machine that can be
programmed to actuate autonomously as a “robot” for the mechanical activation of membrane
proteins [3]. This customizable origami provides an instrument-free approach that can be applied to
control and explore a diversity of mechanotransduction circuits on living cells.
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