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Figure S3 Effects of individual mutations that fixed in at least one clade of SARS-CoV-2, faceted by whether they are
in spike or another protein. “Mutation polarity” indicates if the point shows the effect of the mutation estimated using
all viral clades (including those that have fixed the mutation), or just from direct forward occurrences of the mutation
in clades in which it has not yet fixed. Some mutations are estimated to be more favorable when including clades in

which they have fixed (blue circles) in addition to just clades in which it has not yet fixed (orange squares)—when this
occurs, it suggests epistatic entrenchment of the mutations [38, 50]. Note that clades in which a mutation has already
fixed contribute to estimates of its fitness via estimates of the effect of its reversion and via estimates of the effects of
mutations to other amino acids at the same site. See https://jbloomlab.github.io/SARS2-mut-fithess/clade_fixed_muts.html
for an interactive version of this plot.
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Figure S4 Relationship between fitness effects of mutations and two measures of the number of descendants. At top

is shown the log ratio of counts of the mutation on non-terminal (internal) to terminal (tip) branches; larger values in-
dicate mutations more likely to be found in viruses that leave descendants. At bottom is shown the mean log number
of tip descendants that share all the mutations on each branch containing the mutation of interest; larger values again
indicate mutations more likely to be found in viruses that leave more descendants. Each point is an amino-acid muta-
tion, the orange line is a least-squares regression, and the orange text in the upper left give the number of mutations

and the Pearson correlation coefficient. This plot shows only mutations with at least 10 expected counts and 5 actual
counts. See https://jbloomlab.github.io/SARS2-mut-fitness/fitness_vs_terminal.html for an interactive version of this plot
that allows filtering by the number of actual or expected counts, or by gene. The number of descendants is calculated
using the “leaves_sharing_mutations” variable of the UShER mutation-annotated tree.
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