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Figure S1: (top) Density plot of SNP and homoplasy distributions across the mink SARS-CoV-2 alignment. (bottom) Count (y-axis) of specific mutations identified across the SARS-CoV-2 alignment having masked out sites flagged as putative sequencing errors.
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Figure S2: (left) SARS-CoV-2 phylogenetic tree of included mink genomes. (right) Root-to-tip (y-axis) phylogenetic distance against sampling date (x-axis) provides a significant temporal regression. P-value at top is provided following 10,000 random permutations of the sampling date.
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Figure S3: Exhaustive list of nonsynonymous mutations and deletions observed in SARS-CoV-2 genomes circulating in minks identified by CoVSurver. Presence is denoted by colour with the colour providing the genomic region as given by the legend (NSP – non-structural protein, NS – non-structural/accessory). Rows are ordered by the phylogeny at left with tips coloured by SARS-CoV-2 lineage assignment.
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Figure S4: (left) Maximum likelihood phylogenetic tree over the SARS-CoV-2 mink alignment. (right) Heatmap providing all non-synonymous mutations identified in the SARS-CoV-2 spike protein in the masked SARS-CoV-2 mink alignment. The RBD is highlighted together with the presence of D614G which has been claimed to modulate transmissibility in human SARS-CoV-2. Those sites in the RBD identified as highly homoplasic are denoted with an ‘*’ at top.
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Figure S5: Proportion of each mutation observed for possible transition states across the SARS-CoV-2 human alignment (left) and mink alignment (right) including Wuhan-Hu-1 and global phylogenetic outliers. Bars of mutations and their corresponding revertant mutation have the same fill colour. A χ2 test with 11 degrees of freedom was used to determine whether the mutational frequencies differed between the two datasets.
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Figure S6: Raincloud plot (Ref: https://doi.org/10.12688/wellcomeopenres.15191.1) (half-violin + scatter plot + boxplot) visualising CG dinucleotide frequencies of SARS-CoV-2 in mink (top; blue) and human (bottom; orange) hosts. A Wilcoxon rank sum test was used to determine whether the two distributions differed.
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Figure S7: Distribution of homoplasic positions over the SARS-CoV-2 mink alignment. Mutations responsible for more than two changes across the maximum likelihood phylogeny are annotated by nucleotide position. Coloured bars at top provide genome annotation relative to Wuahan-Hu-1. Reported consistency indices and associated annotations are provided in Table S4.
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Figure S8: Left panel: phylogenetic tree of SARS-CoV-2 genomes circulating in minks (n=237) together with human SARS-CoV-2 strains carrying derived alleles at nucleotide sites homoplasic in minks (n=426, as of 25/8/2020). Right panel: allelic variants at nucleotide sites identified as homoplasic in the SARS-CoV-2 mink genome dataset. Genome alignment and phylogenetic reconstruction was performed as explained in the Alignment of mink SARS-CoV-2 paragraph of the Materials and Methods main text section.
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Figure S9: HADDOCK predicted energies for the S-protein:ACE2 complex. More negative values indicate stronger binding energy of the complex. 
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Figure S10: mCSM-PPI2 predicted changes in complex stabilities. Negative DDG values are associated with destabilisation of the complex following mutation of the residue and positive values with stabilisation of the complex.
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Figure S11: Structural features of the S-protein from SARS-CoV-2 and SARS-CoV-2 bound to ACE2. (a) human ACE2 with Wuhan-Hu-1 reference (b) mink ACE2 with a mink associated SARS-CoV-2 S-protein (Y453F mutation in RBD). Dotted lines indicate residues <= 4A apart.




[image: Diagram

Description automatically generated]


Figure S12: Structural features of the S-protein from SARS-CoV-2 and SARS-CoV-2 bound to ACE2. (a) human ACE2 with Wuhan-Hu-1 reference (b) mink ACE2 with a mink associated SARS-CoV-2 S-protein (F486L mutation in RBD). Dotted lines indicate residues <= 4A apart.
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Figure S13: Structural features of the S-protein from SARS-CoV-2 and SARS-CoV-2 bound to ACE2. (a) human ACE2 with Wuhan-Hu-1 reference (b) mink ACE2 with a mink associated SARS-CoV-2 S-protein (N501T mutation in RBD). Dotted lines indicate residues <= 4A apart.

 



1

image1.png
Density

Count

1e-04 2e-04 3e-04 4e-04 5e-04 6e-04

0e+00

150 200 250

100

— SNPs — Homoplasies

bp position

0 5000 10000 15000 20000 25000 30000
N =281 Bandwidth = 100
241 14408 23403
3037
1380 14214 24862
A TN Y ‘|. 1l L | T IJ Ll 2 ‘ l wllil ]
T T T T T T T
0 5000 10000 15000 20000 25000 30000





image2.png
Rate=3.30e+01,MRCA=2020.04,R2=0.62,p<1.00e-04

0

T
5

I
10

I T I 1
15 20 256 30

Root-to-tip distance

25

20

15

10

2020.1

I I I I T
2020.3 2020.5 2020.7

Sampling date




image3.png
ﬁm23456796
L oacaon oo 2
292 L82LEL o
z 2 z 5
© =
36h8PPPPP
228 b B B
sz2¢ 222

B.1

B11

B.1.22
B.1.36
B.1.70
B.18
B.11

—





image4.png
Sample location
® China
A Denmark
" Netherlands

Pangolin lineage
* B

B1

B11

B122

B.1.36

B1.70

B18

B11

e o e 0 o 0 o

Wuhan-Hu-1





image5.png
Frequency

Human (n = 54768)

250000~
X2=858.6,p="5e-4
200000~
150000 -
100000 -
50000 - II 47435
0- “ﬁ ol 008, 2206, 2237, 1276 san
0, 0P OO P A 00

1500 -

1000~

500~

Mink (n = 240)

II e ...

R N 'O L0 Lo
w e— \)‘ 67 7“ 7‘x\>< NV

Mutation Type




image6.png
Mink -

Host

Human -

n=240,Xx=424

—_—

n=54768, X = 432 ||

Wilcoxon, p < 2.2e-16

360

380

400
CpG Frequency

420

44¢




image7.png
Min changes on phylogeny

[ orFtan [l s [l orFa [l € [l v [] orrs [] orF7a [ ore7o ] orrs [l N [] orF10

7528

12795

22920

23018

25936
23064 9! 26078

27370
26047

0 5000

T T T
10000 15000 20000

Nucleotide position

25000 30000




image8.png
Host
Human

o Mk

Alleles
Ret
a1
a2
A

Ambiguous




image9.png
Human Mink

Wuhan-Hu-1 -137.0 -152.5
Y453F -145.0 -155.1
F486L -139.8 -159.5
N501T -137.6 -148.7





image10.png
YN

a) Wuhan-Hu-1 to Human ACE2 Mink ACE2
mink
Y453F -0.083 -0.496
Fa86L -0.936 -0.504
N501T 0.882 1.223

b) Mi"':_lt:_:”“ha"' Human ACE2 Mink ACE2
Y453F 0.359 0.759
F486L 0.401 0.244
N501T -0.674 0812





image11.png
Y453F

Human ACE2 // Wuhan-Hu-1 S protein (Human)

Mink ACE2 // YA53F S protein (Mink)




image12.png
F486L

Human ACE2 // Wuhan-Hu-1 S protein (Human)

Mink ACE2 // F486L S protein (Mink)





image13.png
N501T

Human ACE2 // Wuhan-Hu-1 S protein (Human)

Mink ACE2 // Y453F S protein (Mink)





