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Recent  technological  developments  have  expanded  and  intensified  the  use  of  metals,

including  f-block  elements  (lanthanides  and actinides),  in  domains  as  diverse  as  energy,

digital technologies, and medicine. Their current ubiquity increases the likeliness of human

or environmental exposure, raising the question of their impact on life.1,2 Understanding the

interactions of these metals with living systems at the molecular  level  is  thus needed to

inform detoxification strategies,  but  also to inspire  innovative  bio-driven approaches  for

their  recycling  and  remediation.3  Among  biomolecules,  proteins  play  a  key  role  in  the

cellular  response  to  environmental  changes,  and  are  thus  interesting  metal  targets  to

investigate. Yet, identifying metal-protein interactions is particularly challenging in the case

of f-elements, due to the highly electrostatic character of these interactions.4 

Our group develops molecular tools to identify and characterize metal-protein interactions

in  the  case  of  uranyl  and lanthanides.  We designed  a  series  of  biomimetic  peptides  to

investigate the binding of human proteins to the uranyl cation. We also designed an original

uranyl-binding  fluorescent  probe with affinity  for  uranyl  in  the range  of  those of  native

proteins.  Together, these tools enabled us to develop a simple assay to measure uranyl-

binding affinity of proteins.5 We are now aiming to develop strategies for the identification

of f-element-protein interactions in a cellular context.
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