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Project summary: 
Background: The HIV-1 regulatory protein Rev is a nucleocytoplasmic shuttling protein essential for viral 
replication. Rev mediates the specific nuclear export of viral RNA transcripts needed to synthesize new viral 
particles. Rev is synthesized in the early phase of infection and is imported into the nucleus by direct 
interaction with host cell proteins Importin β (Impβ) and Nucleophosmin (NPM1) (1-3). The interaction between 
Rev and Impβ is essential for Rev nuclear import (4), while the Impβ-dependent interaction between Rev and 
NPM1 enhances the nuclear import of Rev (5). However, despite the crucial role of Impβ and NPM1 in the viral 
infection cycle (4,6), the molecular basis of these interactions remains poorly understood.  
Preliminary results: We recently characterised the interaction between Impβ and Rev through extensive 
biochemical, biophysical and computational analyses, allowing us to report the first 3D structural model of the 
Impβ/Rev complex (7). Preliminary data by electron microscopy (negative stain and cryo-EM) indicate that this 
complex is suitable for single particle analysis. Additionally, we identified NPM1 domains that interact directly 
with Rev as well as with Impβ, suggesting the existence of a ternary complex that may play a regulatory role 
during the viral infection cycle. 
Aims: The overall project aims to (i) determine the EM structures of Rev in complex with Impβ and NPM1, (ii) 
characterise the Rev/NPM1 interaction by a set of biochemical and biophysical techniques, (iii) study the 
dynamics of Impβ/Rev/NPM1 complex formation by cross-linking/mass spectrometry analyses and (iv) 
investigate the effect of Rev, Impβ and NPM1 point mutations on Rev nuclear import in human cells by 
fluorescence microscopy. 
According to his/her interest and background, the student will participate in one or more of these objectives. 
Techniques: Protein purification, fluorescence polarization, ITC, SEC-MALLS, mass photometry, crosslinking, 
native mass spectrometry, cell culture, fluorescence microscopy, negative-stain, cryo-EM, NMR. 
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