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Table S1. Details of the Sarbecovirus sequences related to STAR Methods 
section “RBM variability across Sarbecoviruses” and Figure S2. The top 8 
sequences shaded in gray were used for the % identity sliding window plot and 
all 69 sequences were used for the entropy plot.



Table S2. Sequence counts by country, related to Figure 3
N439K variant counts and numbers of SARS-CoV-2 genomes sequenced by country 
were retrieved from GISAID on January 6, 2021. Cumulative confirmed positive cases 
were retrieved from the WHO Coronavirus Disease (COVID-19) Dashboard 
(https://covid19.who.int) and for the UK countries from UK government data 
(https://coronavirus.data.gov.uk/details/cases) to January 6, 2021. N439K % 
sequenced = N439K counts divided by total genomes sequenced. Genomes 
sequenced % positives = total genomes sequenced divided by confirmed positive 
cases for each country. N439K estimated positive cases = % N439K 
sequenced multiplied by confirmed positive cases.

https://covid19.who.int
https://coronavirus.data.gov.uk/details/cases


Table S3. Crystallographic data collection and refinement 
statistics, related to Figure 4. Values in parentheses are for 
highest-resolution shell. 

RBD/S304/S309/ACE2
PDB ID 7L0N
Data collection
X-ray source ALS BL4.2.2
Space group P21

Cell dimensions  
a, b, c (Å) 78.0, 186.6, 194.5
a, b, g  (°) 90, 96.4, 90

Resolution (Å) 48.95-2.78 (2.83-2.78)

Rsym or Rmerge 0.47 (3.03)
CC1/2 0.97 (0.18)
I / sI 3.3 (0.5)
Completeness (%) 94.8 (99.8)
Redundancy 7.2 (4.7)

Refinement
Resolution (Å) 2.78
No. reflections 122372
Rwork / Rfree 0.292/0.325
No. atoms 26477
Mean B-factors (Å2) 86.1
R.m.s. deviations

Bond lengths (Å) 0.002
Bond angles (°) 0.668



Table S4. Viral load analysis, related to Figure 5. Parameter estimates on the link scale 
from the model estimating the impact of the N439K mutation on the Ct value of patients 
infected with SARS-CoV-2 in Scotland. Credible intervals represent 95% the shortest 
posterior density intervals. The difference between D614G/N439 and D614G/N439K was 
estimated by direct subtraction of the Hamiltonian Monte Carlo samples of the 
D614G/N439K estimate from the D614G/N439 estimate. Ct value did not appear strongly 
correlated with biological sex or age after controlling for the other factors. Patients infected 
with related viral genomes had correlated Ct values at testing potentially implying that there 
are other undescribed mutations in the genome that are affecting the viral load. 

Posterior mean
Lower bound of 95% shortest 

probability interval
Upper bound of 95% shortest 

probability interval
D614G/N439 -0.31 -1.91 1.48
D614G/N439K -0.96 -2.68 0.74
Female biological sex 0.05 -0.34 0.43
Intercept 27.22 26.48 27.97
Cluster random effect standard deviation 0.92 0.00 1.49
Phylogenetic random effect standard deviation 0.99 0.30 1.72
Age penalised spline standard deviation 1.15 0.00 3.15
Days since first case in the dataset penalised spline standard deviation 9.78 4.42 16.22
Residual standard deviation 3.91 3.71 4.12
Difference between D614G/N439 and D614G/N439K -0.65 -1.22 -0.07



Table S5. Clinical severity analysis, related to Figure 5. Parameter estimates on the link 
scale from the model estimating the impact of the N439K mutation on the severity of 
infection of patients infected with SARS-CoV-2 in Scotland. Credible intervals represent 
95% the shortest posterior density intervals. Thresholds correspond to the positions of the 
boundaries between the different severity classes.

Posterior mean
Lower bound of 95% shortest 

probability interval
Upper bound of 95% shortest 

probability interval
Presence of 614G 0.06 -1.21 1.33
Presence of 614G and 439K 0.23 -1.01 1.56
Female biological sex -0.79 -1.02 -0.55

Threshold 1 -0.02 -0.55 0.54
Threshold 2 0.87 0.33 1.43
Threshold 3 1.23 0.68 1.78
Cluster random effect standard deviation 0.30 0.00 0.62
Phylogenetic random effect standard deviation 0.92 0.34 1.49
Age penalised spline standard deviation 1.31 0.09 2.85
Days since first case in the dataset penalised spline standard 
deviation 3.03 0.81 5.36



Table S6. Viral isolate genotypes, related to Figure 5. Nucleotide differences between 
GLA1 and GLA2. SNPs determined by CoV-GLUE on consensus sequences relative to 
Wuhan-Hu-1 (NC_045512.2).

Sample SNP Amino Acid Change
Gene Mutation

GLA1 C3037T
C14408T nsp12 P323L
A23403G S D614G
A24388T
T26258C E V5A

GLA2 C3037T
C14408T nsp12 P323L
T19724C nsp15 V35A
C22879A S N439K
A23403G S D614G
G29573T ORF 10 V6F


