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Databases and servers used: PDB, CATH, Uniprot, HHpred, proSA.

Total numbers of contributing particles for subtomogram averaging are stated in Table 2. The sample size was determined by the availability
of data collection time.

Tilt series were discarded on occasions where accurate tomogram reconstructions could not be achieved. For example, too few fiducials in a

field of view, or excessive stage drift during acquisition.

For subtomogram averaging, all datasets were divided into two halves for independent processing. Map resolution was determined by half-
map Fourier Shell Correlation (FSC), consistent with gold-standard methods.

All yeast viability tests, liposome binding, and microsome budding assays were repeated three times with consistent results, with

representative results shown.

Particles falling into the two halves for independent processing (see above) were selected randomly.

Blinding was not relevant to this study as we manually selected areas of the imaged specimen for cryo-tomography data collection. For this

study, we were interested in the tubular morphologies formed by COPII (see figure S1). As described above for the Replication and

Randomization fields, the gold-standard approach to cryo-EM data processing was followed.

As described in the methods for subtomogram averaging, the alignments always used a reference that was low-pass filtered to a resolution

lower than that judged by FSC between the two half datasets, with a 0.5 cut-off. This means that emergence of features with resolution better

than that of the filter occurs without bias from the reference.

For other experiments, blinding was not relevant as groups were not allocated and all results were considered.

Homemade rabbit polyclonal anti-Sec22 (from Elizabeth Miller) and anti-Erv46 (courtesy of Charles Barlowe) antibodies were used

for blots.

Both of these antibodies were used in Pagant et al 2007, Mol. Biol. Cell.

Sf9 insect cells for protein expression are from Invitrogen. LMY1249 and VSY015 yeast strains were used for viability tests.




