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	Keywords: Viral replication mechanisms, membrane-modifying proteins, cryo-EM, super-resolution microscopy
	PREJECT'S TITLE: Role of SARS CoV 2 membrane associated nonstructural-proteins on assembly and formation of functional double-membrane vesicles (DMV) allowing viral replication
	Lead: Juan Reguera
	Co sup1: Didier Marguet
	Co sup2: 
	Abstract: Double membrane vesicles (DMVs) form in the host cell upon infection by SARS CoV-2. DMVs allow viral replication to proceed unnoticed by the immune system of the host cell, as immunogenic factors such as the viral double stranded RNA, an intermediate replication product, are hidden in the DMVs. DMVs communicate with the cytosol through a pore formed by a protein complex, as shown by electron tomography data. In SARS CoV-2 three of the nsps translated from the viral genome, nsp3, nsp4 and nsp6, are integral membrane proteins (localized in the ER), with nsp3 shown to be part of the DMV pore complex. This collaborative project will use super-resolution approaches for single molecule localization, in order to visualize the molecular dynamics and the interplay of the nsp3 4 and 6 for the pore formation of DMVs and pore complex assembly, and cryo-EM for solving the structure of this complex at high resolution. 
	Objectives: -Eukaryotic expression and purification of homogeneous membrane associated complexes: screening of expression systems and solubilisation conditions.-Determination of the oligomeric state and stoichiometry of the nsp3, nsp4 and nsp6 proteins in the DMV pore complex.-Structural determination of the membrane complexes by cryo-EM. -Spatial and temporal resolution of the nsps cellular localization during DMV formation by stochastic super-resolution approaches (PALM, STORM). -Visualisation and quantification of the protein interactions 
	Expected profile: The candidate should be highly motivated on working in a multidisciplinary environment, think out of the box and have international research experience proven by peer reviewed publications. The expected technical skills include knowhow on mammalian cell culture, fluorescence microscopy, membrane protein production and purification and structural biology background in X-Ray crystallography or Cryo-EM. 
	Project continuation: This project is the continuation of the ra-ANR project CoMemRep (2020) aimed at the structural characterization of coronavirus pores at intracellular double membrane vesicles and in cellula studies of their assembly. The project is related to the main research axis of the viral macromolecular complexes team focused on membrane associated viral replication complexes. 
	References: 1: Jones R, Bragagnolo G, Arranz R, Reguera J. Capping pores of alphavirus nsP1 gate membranous viral replication factories. Nature. 2020 Dec 16:1‚Äì5. doi: 10.1038/s41586-020-3036-8. Epub ahead of print. PMID: 333286292: Mailfert S, Touvier J, Benyoussef L, Fabre R, Raboui A, Blache M-C, Hamon Y, Brusltein S, Monneret S, Marguet D#, Bertaux N#A theoretical high-density nanoscopy study leads to the design of UNLOC, a parameter-free algorithm Biophys J 2018, 115:565-576 doi: 10.1016/j.bpj.2018.06.024 (#co-senior author)3: Wolff G, Limpens RWAL, Zevenhoven-Dobbe JC, Laugks U, Zheng S, de Jong AWM, Koning RI, Agard DA, Gr√ºnewald K, Koster AJ, Snijder EJ, B√°rcena M. A molecular pore spans the double membrane of the coronavirus replication organelle. Science. 2020 Sep 11;369(6509):1395-1398. doi: 10.1126/science.abd3629. Epub2020 Aug 6. PMID: 327639154: Unchwaniwala N, Ahlquist P. Coronavirus dons a new crown. Science. 2020 Sep 11;369(6509):1306-1307. doi: 10.1126/science.abe0322. PMID: 32913092.
	3 references: Juan Reguera1: Jones R, Bragagnolo G, Arranz R, Reguera J. Capping pores of alphavirus nsP1 gate membranous viral replication factories. Nature. 2020 Dec 16:1‚Äì5. doi: 10.1038/s41586-020-3036-8. Epub ahead of print. PMID: 33328629.2: Jones R, Lessoued S, Meier K, Devignot S, Barata-Garcia S, Mate M, Bragagnolo G, Weber F, Rosenthal M, Reguera J. Structure and function of the Toscana virus cap-snatching endonuclease. Nucleic Acids Res. 2019 Nov 18;47(20):10914-10930. doi: 10.1093/nar/gkz838. PMID: 31584100.3: Gerlach P, Malet H, Cusack S, Reguera J. Structural Insights into Bunyavirus Replication and Its Regulation by the vRNA Promoter. Cell. 2015 Jun 4;161(6):1267-79. doi: 10.1016/j.cell.2015.05.006. Epub 2015 May 21. PMID: 26004069.Didier MarguetPublications1: Blouin CM*, Hamon Y*, Gonnord P*,Boularan C, Kagan J, Viaris de Lesogno C,Ruez R,  Mailfert S, Bertaux N, Loew D, Wunder C, Johannes L, Vogt G, Contreras FX, Marguet D, Casanova JL, Galés C, He HT#, Lamaze C#Glycosylation-Dependent IFN-γR Partitioning in Lipid and Actin Nanodomains Is Critical for JAK ActivationCell 2016 166:920-34 (#co-senior author)2: Wang R, Brusltein S, Mailfert S, Fabre R, Fallet M, Sivankutty S, Rigneault H#, Marguet D#A straightforward STED-background corrected fitting model for unbiased STED-FCS analysesMethods 2018, 140-141:212-222 doi: 10.1016/j.ymeth.2018.02.010 (#co-senior author)3: Mailfert S, Touvier J, Benyoussef L, Fabre R, Raboui A, Blache M-C, Hamon Y, Brusltein S, Monneret S, Marguet D#, Bertaux N#A theoretical high-density nanoscopy study leads to the design of UNLOC, a parameter-free algorithm Biophys J 2018, 115:565-576 doi: 10.1016/j.bpj.2018.06.024 (#co-senior author)Licensing-Agence pour la Protection des Programmes, 2008Inter Deposit Digital Number (IDDN) : IDDN.FR.001.270021.000.S.P.2008.000.31230Multi-Target Tracing, MTT source code package- Agence pour la Protection des Programmes, 2019Inter Deposit Digital Number (IDDN) : IDDN.FR.001.040031.000.S.C.2019.000.31235 “ImageJ plugin for UNLOC, an unsupervised algorithm designed from intrinsic theoretical limits of single-molecule localization” source code package


