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Positive-stranded RNA viruses substantially remodel 
intracellular membranes during RNA replication, which is a 
common feature observed in picornaviruses, flaviviruses, 
noroviruses and coronaviruses. The replication of 
coronaviruses, such as MERS-CoV, SARS-CoV-2 and mouse 
hepatitis virus (MHV), leads to the formation of DMVs in host 
cells to accommodate viral RNA synthesis and modifications. 
SARS-CoV-2 non-structural protein (nsp) 3 and 4 are the 
minimal viral components required to induce DMV formation 
and to form a double-membrane spanning pore, essential for 
the transport of newly synthesized viral RNAs. The mechanism 
of DMV pore complex formation remains unknown. Here we 
present the molecular architecture of SARS-CoV-2 nsp3-4 pore 
complex, as resolved locally up to 3.9 Å resolution by cryo-
electron tomography and subtomogram averaging within 
isolated DMVs. Our work establishes a framework for 
understanding DMV pore formation and RNA translocation, 
providing a structural basis for the development of new 
antiviral strategies to combat coronavirus infection. In this 
seminar, I will present our recent work about coronavirus 
double membrane vesicle pore complex and discuss the 
application of cryo-electron tomography in the modern 
virology research, especially on the intramembrane 
membrane reorganization and RNA transport machineries.
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