








Figure S4 (page 1)

S2A4 S2D4 S2D11 S2D15 S2D19 S2D22
3 ! 3 ! . 3 ! ) 3 ' | 3 ' 3 !
) | | | / i | { |
\ ] \ ' ) q \ ]
a2 a? ! a? ! 2 ! a? ] a? !
o o | o ) ! o o )
1 1 1 | Q1 | 1 1 '
p © \
o o [ 0 0 [
110 100 1000 110 100 1000 110 100 1000 1 10 100 1000 1 10 100 1000 110 100 1000 110 100 1000 1 10 100 1000
C ion (ng/ml) C ion (ng/ml) (& ion (ng/ml) (& ion (ng/ml) C ion (ng/ml) C ion (ng/ml) C tion (ng/ml) Concentration (ng/ml)

$2D25 S2D31 $2D32

[}
N
lw]
@
®
[}
N
o
@
©

S2D41 S2D43

op
o - m
oD
o o e
op
o o e
op
o o e
(2]
N
o]
IS
oD
o - m e
op
o o e
op
o e e
op
o o e

110 100 1000 1 10 100 1000 110 100 1000 110 100 1000 1 10 100 1000 110 100 1000 1 10 100 1000 1 10 100 1000
C ion (ng/ml) C ion (ng/ml) C ion (ng/ml) Co ion (ng/ml) C ion (ng/ml) Co ion (ng/ml) C ion (ng/ml) Concentration (ng/ml)
S2D47 S2D51 S$2D52 $2D53 S$2D60 S2D65 S2D74 S$2D88
s A s : oS 0 L s T
i | T ! ) . ) i | |
a? a’ ! : o’ | o’ a’ ! o’ ! a’ ~ !
(s} l (¢} ! i (e} ! (e} 1 o ! (o) ! o o !
1 ( 1 ) 1 . 1 1 | 1 1 1
\ |
o 0 0 o 0 ! 0 0 0
1 10 100 1000 110 100 1000 110 100 1000 110 100 1000 1 10 100 1000 110 100 1000 1 10 100 1000 1 10 100 1000
C ion (ng/ml) C ion (ng/ml) Ci ion (ng/ml) Ci ion (ng/ml) C (ng/ml)  C ion (ng/ml) Ci ion (ng/ml) Concentration (ng/ml)

$2D113

[}
R
m
w
[}
R
m
ES

$2D91

3
3
8
al
8

10 100 1000 1 10 100 1000

5
3
8
2
g
8

10 100 1000

10 100 1000 10

3
8
3
8
s

oD
‘m
oD
oD
i\ :
N
- eeee-- O
(3
~N
oD
4.44
.
oD
(]
N
NE
44444440
(<)
oD
oD
oD

CorcentfatioR (gl C ion (ng/ml)  C ion (ng/ml) [¢ jon (ng/ml)  C (ng/ml) G ion (ng/ml) [¢ jon (ng/ml)  Concentration (ng/ml)
S2E6 S2E7 S2E9 S2E11 S2E12 S2E13 S2E14 S2E16
3 | 3 ! 3 ' ! 5 \ ' 3 ' ! 5 \ 3 ! | 3 \
! | 2 i | | i i ; |
2 2 | 2 i N 2 ! 2 ! 2 2 | 2 |
' \ ] | a \ \
8 f 8 ‘ 8 f 8 : - ¢ f 8 ) f 8 I
1 1 1 | 1 . 1 1 1 ) 1
o 0 ! 0 0 . ! 0 ! J 0 o 0
1 10 100 1000 110 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000
Concentration (ng/ml) Concentration (ng/ml)  Concentration (ng/ml) Co ion (ng/ml) C ion (ng/ml) Co ion (ng/ml) C (ng/ml) Concentration (ng/ml)
S2E17 S2E22 S2E23 S2H7 S2H13 S2H14 S2H19 S2H25
s I r : o S o S
2 i; 2 . 2 } ii ' 2 . 2 ! . 2 ! i ] 2 . ; 2 . ﬁ F
Q ] 1 Q 1 Q 1 ] 1 d Q 1 Q 1 Q 1
(¢} o . o . o % (¢} . o . ( o . (e} .
1 1 | 1 ' 1 ' 1 ' 1 1 ' 1 ' 1 p
o 0 0 0 T 0 0 0 o
110 100 1000 110 100 1000 110 100 1000 1 10 100 1000 110 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000
c ion (ng/ml)  C ion (ng/ml)  C ion (ng/ml) [¢ ion (ng/ml)  C ion (ng/ml)  C ion (ng/ml) ion (ng/ml)  Concentration (ng/ml)
S2H30 S2H31V2 S2H37 S2H40 S2H58V2 S2H62V2 S2H66 S2H70
. L S S o S L
1 i | d i i | : |
2 ] 2 | 2 | 2 | 2 ! 2 ! 2 1 2 !
5 ] 3 I ] I 3 I 5 | 3 i 3 \ 8 I
1 | 1 2 1 . 1 . g 1 y 1 . 1 1 )
[} 0 0 S 0 0 0 ! ! o 0
1 10 100 1000 1 10 100 1000 110 100 1000 1 10 100 1000 110 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000
Ci ion (ng/ml) C ion (ng/ml) C ion (ng/ml) C ion (ng/ml) C ion (ng/ml) C ion (ng/ml) Ci ion (ng/ml) Concentration (ng/ml)
S2HT1 S2H72v2 S2H73 S2H75 S2H76 S2H89 S2H90

oD
o 2
oD
o 4 0N
oD
o 4 N
et -
.
o
oD
-~ N
oD
o - N w
oD
-~ N o
oD
o 4 N o

! o L L
0 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000
ion (ng/m)  C (ng/mi)  C: (ng/ml) C (ng/ml) — C ion (ng/ml)  C (ng/ml) [ ion (ng/ml) C ion (ng/ml)

S2L17

o

S2H94 S2H95 S2H101 S2K1

(2]
x
)
[}
S
BN
(]
N
A
o

oD
-~ N

op

o - o
op

o o n e
op

ST e
op

R
op

R
op

P

o\ o) \ 4
op

o o n e

0 0 o ! [
110 100 1000 110 100 1000 110 100 1000 110 100 1000 110 100 1000 110 100 1000 110 100 1000 1 10 100 1000
C ion (ng/ml) C ion (ng/mi) C ion (ng/ml) Concentration (ng/ml) C ion (ng/ml) Co ion (ng/ml) Concentration (ng/ml)
S21.29 S21.31 S2L.49 s2m7 S2M11V2 S2M12 S2M14 S2M16

oD
o 4 N W
oD
o 4 N o
oD
o 4 N o
oD
o - N o
S
o
oD
o 4 N o
oD
o - N w
oD
o 2 N w
oD
o 4 N W

T 10 160 1000 T 10 100 1000 0100 1000 7 10 160 1000 T 10 100 1000 T 10 160 1000 T 10 100 1000 T o 150 1500
c ion (ng/ml) C (ng/ml)  C (ng/ml) C (ng/ml) C (ng/ml)  C (ng/ml) C; (ng/ml) Concentration (ng/ml)




Figure S4 (page 2)

S2M32 S2M33 S2N11 S2N12 S2N19 S2N22 S2N24

oD
L
oD
L
oD
L
[}
N
L‘Z
©
oD
o
oD
L P
»
oD
L
oD
L
oD
L

110 100 1000 110 100 1000 110 100 1000 110 100 1000 110 100 1000 110 100 1000 110 100 1000 1 10 100 1000

C (ng/ml) C (ng/ml) C (ng/ml) C (ng/ml) C (ng/ml) Ce (ng/ml) Ci (ng/ml) Concentration (ng/ml)
S2N25 S2N27 S2N28 S2R7 REGN10933 REGN10987 S304 $309v2

oD
o 4 0N w

oD
o - N W

oD
o - N »

op
o o wn
b
oD
o - wn
&?\.
(Y
oD
o - wm
IEI
op
o o
L\
op
o o n

1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000 110 100 1000 110 mu 1000 1 10 100 1000
C (ng/ml) C (ng/ml) C (ng/ml) C (ng/ml) C (ng/ml) C (ng/ml) C (ng/ml) Concentration (ng/ml)

S2X21 S2X25 S2X30 S2X33 S2X35

&

8315V1 82X16

*AE

oD
o 4 mn w
oD
o - n w
.r
oD
o - n w
0
N
=
\ ©
oD
o - mn w
%
oD
o - N w
oD
o N w
.E
op
o - N w
oD
o - o n w

110 100 1000 110 100 1000 110 100 1000 110 100 1000 110 100 1000 110 100 1000 110 100 1000 1 10 100 1000
C (ng/ml) [ (ng/ml) [ (ng/ml) [ (ng/ml) C (ng/ml) C (ng/ml) C (ng/mi) Concentration (ng/ml)
S2X41 S2X42 S2X47 8§2X52 S2X55 8§2X56 82X59
3 3 3 3 3
4
a? a? 2 a? o’ a? o’ a’
9] [ [ [ = 0 [ / IS
1 1 a 1 1 : 1 1 |r 1
0 o{*= 0 0 0 0 0 0
110 100 1600 110 100 1600 710 100 1600 710 160 1600 110 100 1600 110 100 1600 T 10160 1000 110 100 1000
C (ng/ml) C (ng/ml) C (ng/ml) Co (ng/ml) C (ng/ml) C (ng/ml) C (ng/ml) Concentration (ng/ml)
S2X67 82X71 S2X76 S2X78 S2X97 $2X100 S$2X121 82X127
3 3 3 3 3 3
a Q 5 ) fa) fa) a
o o <] o o o
1 1 1 1 1 1
0 o= 0 o 0 0
110 100 1000 110 100 1000 110 100 1000 1 10 100 1000 110 100 1000 1 10 160 1600 7 10 160 1000 110 100 1000
C (ng/ml) C (ng/ml) C (ng/ml) [¢ (ng/ml) [¢ (ng/ml) [¢ (ng/ml) [¢ (ng/ml) Concentration (ng/ml)
S$2X128 S2X129 LY-CoV555
3 5 3 3
-
2 2 2
8 8 8 e
1 1 1 ® N439K/K417V
0 0 0
110 100 1000 1 10 100 1000 710 160 1000
C ion (ng/ml) C ion (ng/ml) C (ng/ml)

Figure S4. ELISA binding of the 147 mAbs to RBD WT (grey), N439K (blue), K417V
(yellow) and N439K/K417V (red). AUC used for quantification is highlighted.



Figure S5A
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Figure S5A. Binding of 15 selected mAbs to RBD WT (grey), N439K (blue),
K417V (yellow) and N439K/K417V (red) as measured by BLI.



Figure S5B
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Figure S5B. VSV pseudovirus neutralization curves of all mAbs tested.
Representative of n=3, bars = STD



Table S1. Details of the sarbecovirus sequences used for Figure S1. The top 8
sequences shaded in gray were used for the similarity plot and all 69
sequences were used for the entropy plot.

Virus

Host

Wuhan-Hu-1|SARS-CoV-2 human

wivi
HSZ-Cc|SARS-CoV-1
RaTG13

GD Pangolin
GX Pangolin
BtKY72
BM48-31
PaL

P5L

PSE

pP2v
RmYNO2
RpShaanxi2011
HuB2013
GX2013
Rs4231
Rs4255
Rs4237
Rs4247
YN2018B
YN2018D
Rs7327
Rs9401
RsSHCO014
Rs3367
YN2018C
As6526
Rs4081
Anlong-103
Anlong-112
YN2018A
YN2013
WIvV1e
Rs4874
Rf4092

Fa6

Rs672
Rs4084

Rp3
YNLF_31C
YNLF_34C
LYRall
HKU3-1
HKU3-3
HKU3-2
HKU3-5
HKU3-10
HKU3-9
HKU3-11
HKU3-13
HKU3-6
HKU3-4
HKU3-12
HKU3-7
HKU3-8
HeB2013
Jiyuan-84
$X2013

Rf1

SC2018
Yunnan2011
Longquan_140
JL2012
JTMC15
279_2005
Rml
CoVzZCas
CoVZXC21

Bat-R_sinicus

human

Bat-R_affinis
pangolin

pangolin

Bat-R_spp
Bat-R_blasii

pangolin

pangolin

pangolin

pangolin
Bat-R_malayanus
Bat-R_pusillus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_affinis
Bat-R_affinis
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_affinis
Bat-Aselliscus_stoliczkanus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_affinis
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_ferrumequinum
Bat-R_pusillus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_pearsoni
Bat-R_ferrumequinum
Bat-R_ferrumequinum
Bat-R_affinis
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_sinicus
Bat-R_ferrumequinum
Bat-R_ferrumequinum
Bat-R_ferrumequinum
Bat-R_ferrumequinum
Bat-R_spp
Bat-Chaerephon_plicata
Bat-R_monoceros
Bat-R_ferrumequinum
Bat-R_ferrumequinum
Bat-R_macrotis
Bat-R_macrotis
Bat-R_sinicus
Bat-R_sinicus

Collection place
Wuhan
Yunnan-Kunming
Guangzhou
Yunnan
Guandong
Guangxi
Kenya
Bulgaria
Guangxi
Guangxi
Guangxi
Guangxi
Yunnan-Xishuangbanna
Shaanxi
Hubei
Guangxi
Yunnan-Kunming
Yunnan-Kunming
Yunnan-Kunming
Yunnan-Kunming
Yunnan
Yunnan
Yunnan--Kunming
Yunnan-Kunming
Yunnan-Kunming
Yunnan-Kunming
Yunnan-Kunming
Yunnan-Kunming
Yunnan-Kunming
Guizhou-Anlong
Guizhou-Anlong
Yunnan
Yunnan
Yunnan-Kunming
Yunnan-Kunming
Yunnan-Kunming
Yunnan
Guizhou
Yunnan-Kunming
Guangxi-Nanning
Yunnan-Lufeng
Yunnan-Lufeng
Yunnan-Baoshan
Hong_Kong
Hong_Kong
Hong_Kong
Hong_Kong
Hong_Kong
Hong_Kong
Hong_King
Hong_Kong
Hong_Kong
Hong_Kong
Hong_Kong
Guangdong
Guangdong
Hebei
Henan-Jiyuan
Shanxi
Hubei-Yichang
Sichuan
Yunnan
China
Jilin
Jilin
Hubei
Hubei
Zhoushan-Dinghai
Zhoushan-Dinghai

Accession
MN908947
KF367457
AY394995
EPI_ISL_402131
EPI_ISL_410721
EPI_ISL_410539
KY352407
NC_014470
EPI_ISL_410538
EPI_ISL_410540
EPI_ISL_410541
EPI_ISL_410542
EPI_ISL_412977
JX993987
KJ473814
K1473815
KY417146
KY417149
KY417147
KY417148
MK211376
MK211378
KY417151
KY417152
KC881005
KC881006
MK211377
KY417142
KY417143
KY770858
KY770859
MK211375
KJ473816
KT444582
KY417150
KY417145
KU973692
FI588686
KY417144
DQO71615
KP886808
KP886809
KF569996
DQ022305
DQ084200
DQ084199
GQ153540
GQ153545
GQ153544
GQ153546
GQ153548
GQ153541
GQ153539
GQ153547
GQ153542
GQ153543
K1473812
KY770860
K1473813
DQ412042
MK211374
JX993988
KF294457
KJ473811
KU182964
DQ648857
DQ412043
MG772933
MG772934

Collection time
2020-12-19
2020-09-12
1905-06-24
2013-07-24
2020-02-16
1905-07-09
2020-10-07
2020-04-08
1905-07-09
1905-07-09
1905-07-09
1905-07-09
2019-06-25
2020-09-11
2020-04-13
2020-11-12
2013-04-17
2013-04-17
2013-04-17
2013-04-17
2020-09-16
2020-09-16
2014-10-24
2015-10-16
2011-04-17
2012-03-19
2020-09-16
2014-05-12
2012-09-18
1905-07-05
1905-07-05
2020-09-16
2020-12-10
2013-07-21
2013-07-21
2012-09-18
1905-07-04
2020-09-06
2012-09-18
2020-12-04
2013-05-23
2013-05-23
1905-07-03
2005-02-17
2005-03-17
2005-02-24
2005-09-20
2006-10-28
2006-10-28
2007-03-07
2007-11-15
2005-12-16
2005-07-20
2007-05-15
2006-02-15
2006-02-15
2020-04-13
1905-07-04
2020-11-13
2020-11-04
2020-10-16
2020-11-11
1905-07-04
2179-04-18
2020-10-13
2020-11-04
2020-11-04
2020-02-17
2020-07-15
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Table S2 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/N349 and D614G/N349K was estimated by direct
subtraction of the Hamiltonian Monte Carlo samples of the D614G/N349K estimate
from the D614G/N349 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.

Lower bound of 95% shortest

Posterior mean probability interval
D614G/N349 -0.31
D614G/N439K -0.96
Female biological sex 0.05
Intercept 27.22
Cluster random effect standard deviation 0.92
Phylogenetic random effect standard deviation 0.99
Age penalised spline standard deviation 1.15
Days since first case in the dataset penalised spline standard deviation 9.78
Residual standard deviation 391
Difference between D614G/N349 and D614G/N349K -0.65

-1.91
-2.68
-0.34
26.48
0.00
0.30
0.00
4.42
3.71
-1.22

Upper bound of 95% shortest

probability interval

1.48
0.74
0.43
27.97
1.49
1.72
3.15
16.22
4.12
-0.07

Table S3 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.

Lower bound of 95% shortest

Posterior mean probability interval
Presence of 614G 0.06
Presence of 614G and 439K 0.23
Female biological sex -0.79
Threshold 1 -0.02
Threshold 2 0.87
Threshold 3 1.23
Cluster random effect standard deviation 0.30
Phylogenetic random effect standard deviation 0.92
Age penalised spline standard deviation 131

Days since first case in the dataset penalised spline standard deviation 3.03

-1.21
-1.01
-1.02
-0.55

0.33
0.68
0.00
0.34
0.09
0.81

Upper bound of 95% shortest

probability interval

1.33
1.56
-0.55
0.54
1.43
1.78
0.62
1.49
2.85
5.36



Table S4 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 nsp12 P323L
C14408T S D614G
A23403G E V5A
A24388T
T26258C
GLA2 C3037T nsp12 P323L
C14408T nsp15 V35A
T19724C S N439K
C22879A S D614G
A23403G ORF 10 V6F

G29573T




