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Validation

No statistical method was used to determine the sample size. 3 different cell lines infected with SARS-CoV-2 were used for cryo-FIB milling.
Out of 68 tomograms, 30 tomograms of best quality were used for the analysis and showed multiple double-membrane vesicles or budding
virions. Since morphologically no large variation between the budding/assembled virions were found, we concluded that 30 tomograms are a
sufficient representative sample. For whole-cell cryo-ET of released virions, 21 tomograms were used for analysis and for extracting 1570
vRNP subtomograms, a number sufficient to obtain an average with a resolution of 3 nm.

Cryo-lamellae that showed structure damage by chemical fixation or devitrification were not used for the data analysis.

Two independent sample preparations (infection, plunge-freezing) were done on A549-ACE2 cells. One sample preparation was done on
infected VeroE6 and Calu3 cells (each contained 6-10 electron microscopy grids). Hence 4 biological replicates were used in the study.
Detailed table showing the number of cryo-lamellae and tomograms (technical replicas) is provided in the manuscript as supplementary data
(Table 1 and 2). Both sample preparations were successful and were used for analyses.

The cells were selected for cryo-FIB milling based on a suitable cell position on the grid (center of the square) and therefore a randomized
selection is not possible. However, cell seeding and virus infection results in a stochastically distributed infected cells on the EM grids.

Blinding was not used in this study but most of the quantifications and measurements were confirmed independently by another person.
Since the aim of the study was to describe the morphology of budding viruses and double-membrane vesicles and this project was not
hypothesis driven but discovery-motivated we did not implemented blinding into experimental design.

Primary antibody: anti-dsRNA (Scicons, Cat Nr. 10010200), dilution: 1:1000

Secondary goat anti-mouse Alexa Fluor 488 antibody (ThermoFisher, A-21131) diluted 1:1000

Primary antibody:

Manufacturer: mAb SCICONS J2 can be used for ELISA, dsRNA-immunoblotting, immunoaffinity chromatography and
immunohistochemistry. Specificity reported by manufacturer: The mAb SCICONS J2 recognizes double-stranded RNA (dsRNA)

provided that the length of the helix is greater than or equal to 40 bp. dsRNA-recognition is independent of the sequence and
nucleotide composition of the antigen. All naturally occurring dsRNAs investigated up to now (40-50 species) as well as poly(I).poly(C)
and poly(A).poly(U) have been recognized by SCICONS J2, although in some assays its affinity to poly(I).poly(C) is about 10 times
lower than that to other dsRNA antigens.

In addition, we have used the antibody staining on uninfected cells and no signal was detected.

Secondary antibody:

Manufacturer: Anti-Mouse secondary antibodies are affinity-purified antibodies with well-characterized specificity for mouse
immunoglobulins and are useful in the detection, sorting or purification of its specified target. Secondary antibodies offer increased




