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Project summary: 

Background: Nucleophosmin (NPM1) is a multifunctional human protein involved in various cellular 
processes, such as ribosome biogenesis, cell cycle regulation, DNA repair and apoptosis, as well as in 
the replication of certain viruses, including HIV-1. The HIV-1 regulatory protein Rev is a 
nucleocytoplasmic shuttling protein essential for viral replication. Rev is synthesized during the early 
phase of infection and must be imported into the nucleus to mediate the specific nuclear export of 
viral RNA transcripts required for the synthesis of new viral particles. NPM1 enhances the solubility 
and mobility of Rev, accelerating its nuclear import in a pathway-dependent manner involving the 
human importin protein Impβ, which is essential for the nuclear import of Rev. Given NPM1’s crucial 
role in the nucleolar localisation of Rev and HIV-1 replication, it represents an attractive target for 
inhibiting viral replication. However, despite the importance of NPM1, the molecular basis and 
dynamics of the NPM1/Rev interaction across different cellular compartments, as well as its link with 
Impβ, remain poorly understood and have yet to be fully characterised. Our goal is thus to elucidate 
the molecular and structural determinants that enable the formation and function of protein 
complexes involving NPM1, Rev and ImpB using an integrative approach, combining biophysical 
interaction assays, high-resolution structural techniques and advanced cellular imaging 
methodologies. 
Preliminary results: We have begun to characterize the interaction between NPM1 domains and Rev 
through biochemical and biophysical analyses. Preliminary data obtained by cryo-electron microscopy 
(cryo-EM) indicate that NPM1/Rev complex is suitable for single-particle analysis, while initial 
interaction experiments performed by NMR have identified protein domains involved in the 
interaction. Furthermore, we observed changes in protein interactions when NPM1, Rev, and Impβ 
are co-incubated in vitro, suggesting the existence of multiple protein complexes that may play a 
regulatory role during the viral replication cycle. 
Aims: The aim of this internship is to identify and characterise the interactions between NPM1, Rev 
and ImpB using biochemical, biophysical and structural approaches. The intern will produce and purify 
these three proteins, enabling the reconstitution of protein complexes for structural studies, and their 
characterisation using biochemical and biophysical methods. 
Techniques: Gene mutagenesis, protein purification, biophysical tests for protein-protein interactions 
(size-exclusion chromatography (SEC), isothermal titration calorimetry (ITC), mass photometry, 
crosslinking,…), cryo-EM, NMR. 
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