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Title of the project: Bio-orthogonal chemistry as a tool towards structural studies in
mammalian cells by DNP-enhanced NMR
Objectives (up to 3 lines)
In this project, a bio-orthogonal chemistry approach will be developed to engineer in human cells Atox1, a
protein central for copper trafficking. The methodology will be optimized to tag a polarizing agent on Atox1 to
allow its structural investigation in-cell by hyperpolarized solid-state NMR.

Abstract (up to 10 lines)
Structural information of a target protein in its cellular environment is fundamental to understand its functions
and interactions in vivo. This goal can be reached thanks to bio-orthogonal chemistry, which enables the
specific engineering of the protein of interest by the introduction of an unnatural amino acid at a specific
position and its further modification in living cells by click chemistry. Our aim is to use this strategy on Atox1,
a major protein involved in copper trafficking in mammalian cells. Atox1 will be site-specifically labelled with
a polarizing agent required to perform ultimately dynamic nuclear polarization-enhanced solid-state NMR
(DNP-NMR) in mammalian cells. This hyperpolarization NMR technique has the potential to extract specific
structural information inside the cellular environment, to better understand Atox1 copper binding and transfer
to partner proteins. The development of the methodology is challenging and we plan to achieve in the
framework of this project the first steps towards in-cell DNP-NMR.

Methods (up to 3 lines): Mammalian cell culture, molecular biology, bio-orthogonal chemistry, protein
purification and modification, dynamic nuclear polarization-enhanced solid-state nuclear magnetic resonance
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Requested domains of expertise (up to 5 keywords): Molecular and cellular biology, biochemistry
and/or NMR

