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Figure 1: Predictions for the PODTC9 SARS-CoV-2 protein amino acids (x-axis) for a)
backbone dynamics (black), helix (red) and sheet (blue) propensity, and b) early folding
(light green), disorder (yellow) B-sheet aggregation (dark green), protein interaction (cyan)
and epitopes (seagreen). The two regions for which structures have been determined are
indicated by black boxes (A, B), with annotations for consensus a-helix (red boxes) and [3-
strands (blue boxes) based on these structures included. Regional highlights not evident in
these structures (Ag, I, II) are discussed in the text. On the interactive plots on the server,
predictions can be toggled on and off by clicking on their name.

strands, and a high epitope propensity in the subsequent region between 6" B-strands and the
Ar region. A confirmed phosphorylation site is Ser79, at the beginning of the first a-helix.

The subsequent region between Ser180 and Thr247 contains a region with relatively consistent
properties from Ser180-Gly215, indicating a highly flexible linker that connects the two
structured regions, but with an interestingly elevated PPI propensity. This area also contains
multiple confirmed phosphorylation sites (Ser187, Ser194, Ser197, Ser201, Ser206), indicating



a regulatory role. The region from Asp216-Thr247 (box I), on the other hand, shows strong
peaks in both backbone rigidity and helical propensity from Asp216-Ser232, with indications
that this region is prone to early folding. To the best of our knowledge, no structural or
functional information is available for this region, but the predictions again indicate that this
area could well play a role in regulation, for example, by blocking a site when this helix is
formed, or by constraining the distance between the two domains by adapting the overall linker
length. Noteworthy is also that both the backbone dynamics and helical propensity, but
especially the early folding, are above the third quartile range observed in homologous proteins
(Figure S1, S2), indicating that this region has a stronger tendency to autonomously form a
helix in the SARS-CoV-2 protein compared to its close homologues.

The oligomerisation domain (box B) shows a strong epitope propensity from Ala273-Asn285,
and a very strong PPI propensity from Lys299-Met322, corresponding to the 6 a-helix and
7t B-strand, in line with orientation in the dimer where B-strands 7 and 8 form a four-stranded
sheet with the corresponding strands from the other monomer, with a-helix 6 below the sheet
and also part of the homodimer interface '°. The conformational preference for helix formation
is already indicated by the predictions, as are the two -strand regions.

Finally, the C-terminal region after Pro364 (box II) is in the ‘context-dependent’ zone of the
backbone dynamics predictions between 0.80 and 0.69, indicating it could fold, in this case
likely into a helix as it also has a strong helical propensity. This again indicates a possible
regulatory or transient binding role, possibly to a protein as it has peaks of fairly high PPI
propensity. There are also high peaks of epitope propensity in this region, particularly around
Pro365 and Leu395-GIn408. The region also contains multiple likely phosphorylation sites.

Discussion

With this website, approved as an ELIXIR-Belgium emerging service in 2020, we provide
researchers with information on possible behaviours of SARS-CoV-2 proteins that are not
evident from the static models generated by structural biology, nor from molecular dynamics
simulations based on these models. It enables the exploration of these proteins from a different
perspective and should help our further understanding of the mode of action of the overall
virus.
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