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Table S1: Average recombinant and viral-derived S protein site-specific glycan compositions averaged [image: ]
The site-specific compositions categorized as outlined in the materials and methods for the average of all recombinant samples and of the viral S protein. These tables are the figures used for the bottom panel in Figure 1A and also Figure 1B
Table S2: Percentage point change in glycosylation on viral-derived S protein compared to recombinant S protein
[image: ]
The tabulated values represent the percentage point change in site-specific composition between the two tables in Table S1. A positive value in the table represents a category of glycan that was enriched in the viral-derived S protein and a negative value represents a category of glycan that is less abundant on viral-derived S protein.












[image: ]Table S3: Site-specific glycan compositions of the two RBD sites, N331 and N343

The site-specific composition of the two N-linked glycan sites, N331 and N343, are displayed, with the categories identical to Table S1. The values for N331 and N343 for recombinant and virion are reproduced from Table S1, the monomeric RBD values are those represented as bars in Figure 3.
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Figure S1: BLAST alignment of recombinant S proteins. Sequences are labelled according to the principal investigator responsible for expression and purification. Protein analyzed from the binding site used the McLellan construct
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Figure S2: Model demonstrating the differential accessibility of the N410 glycan for glycan processing enzymes between trimeric MERS S protein and monomeric MERS RBD. In trimeric MERS-CoV (left) the accessibility of the oligomannose-type N-glycan at N410 is significantly restricted due to interactions with the RDB of a neighboring S protein chain (shown in dark grey). Additionally, there are surrounding N-glycans that provide further shielding. As a consequence glycan N410 is protected from processing by mannosidase enzymes. This is in contrast to monomeric MERS RBD, were the glycan can be accessed e.g. by ER α mannosidase I (right), which results in highly processed N-glycans. These observations highlight how the quaternary structure of a glycoprotein is a key determinant of the glycan processing state.
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Figure S3: Validation of probe size for accessible surface area (ASA) measurement. (A) A schematic of glycan processing from Man9 to complex/hybrid glycans and examples of enzymes involved. (B) Cross-section view of the crystal structures of these enzymes (grey in surface representation) bound to their substrate or substrate analogue (pink in stick representation). The circles show the approximate probe radii that could be used for glycan ASA calculation. (C) Comparison of average ASA values measured using 1.25 and 1.5 nm probe radii for Man9 in chain A of the S protein. Error bars indicate standard deviation along the simulation trajectory. (D) Accessible points (shown as red spheres) using a probe of 1.5 nm around glycan N74 (orange; van der Waals representation). S protein show in surface representation in green (chain A), cyan (chain B) and pink (chain C) and other glycans shown in stick representation in orange. ERManI enzyme shown in cartoon representation in white.
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Figure S4: Examples of glycans either buried or exposed in all three chains. (Left) Protein shown in surface representation with the individual chains coloured differently: chain A, green; chain B, cyan; chain C, pink. The overlay of glycan snapshots taken every 5 ns for the last 50 ns of the simulation is shown in stick representation. (Middle) Average ASA values for all three chains with error bars indicating the standard deviation along the trajectory. (Right) The structure of ERManI (PDB: 5KIJ) docked onto the glycans to show overlap with the S protein in A and full accessibility of the glycan in B. ERManI is shown in white and cartoon representation.
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Figure S5: Examples of glycans with bimodal accessibility properties. (Left) Protein is shown as in Supplementary Figure 3, with glycan snapshots taken from the portion of the simulation during which they were buried and  exposed.  (Middle) Average ASA values for all three chains with error bars indicating the standard deviation along the trajectory. (Right) ASA values for these glycans throughout the 200 ns simulation.
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Figure S6: Glycan-glycan contacts from MD simulation. (A) The average number of contacts made by glycans on each glycosylation site with any other glycans on the S protein throughout the last 50 ns of the simulation. The error bars show standard deviation along the trajectory. The thick red, blue and orange horizontal lines show the average contacts made by all glycans in the S1, S2 and HR2 regions, respectively. (B) An overlay of glycan snapshots taken every 10 ns along the 200 ns trajectory. Glycans are shown in stick representation and colored red, blue and orange for S1, S2 and HR2 regions, respectively. S protein is shown in surface representation and colored grey.
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