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		Abstract

		Understanding the genome replication, assembly and egress of SARS-CoV-2, a multistage process that involves different cellular compartments and the activity of many viral and cellular proteins, is critically important as it bears the means of medical intervention to stop infection. However, there is a lack of comprehensive knowledge on SARS-CoV-2 replicative cycle. Here, we investigated SARS-CoV-2 replication in the native cellular context using a unique correlative multi-modal, multi-scale cryo-imaging approach combining soft X-ray cryo-tomography and serial cryoFIB/SEM volume imaging with cryo-electron tomography (cryoET) and subtomogram averaging. Our results reveal not only profound cytopathic effects of SARS-CoV-2 infection at the whole cell level, exemplified by the formation of membrane tunnels through which viruses exit and drastic cytoplasm invasion into nucleus, but also novel processes of SASR-CoV-2 assembly, budding and egress. The integration of multi-scale cryo-imaging data has led us to propose a model for SARS-CoV-2 replication pathway.
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