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Figure S1. For all Spike residues with sufficient variation, scatterplots of the maximum proportion (Pmax) of
sequences from a given state/territory harboring a mutation at a given amino acid position vs. q-value.

Points in red represent residues that meet both criteria for classification as a VRV. Points in black represent residues

that do not.
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Figure S1 (continued).
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Figure S1 (continued).
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Figure S1 (continued).
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Figure S1 (continued).
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Figure S1 (continued).
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Figure S1 (continued).
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Figure S1 (continued).
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Figure S1 (continued).
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Figure S2. Temporal patterns of VRVs identified in each state/territory.
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Figure S2 (continued).
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Florida (n=7083)

Delaware (n=772)

Figure S2 (continued).
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Figure S2 (continued).
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Figure S2 (continued).
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Figure S2 (continued).
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Figure S2 (continued).

Montana & D614 (n=208)

Missouri & D614 (n=705)

20

90

uolpodold

¥o

€0

oo

20

90

wolpodald

¥o

To

()

Z0-1202

10-1Z02

Z1-020e

bi-0Z02

01-0202

60-0208

20-0202

L0-0202

80-0Z02

50-0208

00202

£0-0202

Z0-L20T

HO-1Z02

ZH-0Z0T

bi-0z02

0b-0202

60-0202

B0-0202

L0-0202

40-0202

S0-0202

#0-0202

£0-0202

Nevada (n=1691)

Nebraska (n=474)

senpisay |

™
< [ [Ts} I~ o
- o ~ @ r~ I 2 o ot/ ] &
o — [<e] = [<e] — < © = ~ I~
o ¥ © I ¢ »w & a =2 I §F
[SITESE)
o
T 5983
@
=z
B4
=13
T T T T T T
oL 80 g0 ¥o To 00
uoiHodold

Lo-k20e
Zl-0z0g
kL-0202
0L-0202
60-0Z0Z
80-020¢
£0-020¢
90-0202
S0-0z02
P0-0202

€0-020¢
20-0z02

Bl uer
3

€0-1Z0Z
Z0-1Z0Z
10-1202
Zb-0202
L-0z0z
0¥-0z0z
60-0202
20-0202
L0-0z0Z
a0-0202
G0-0202
¥0-0202

£0-0Z02

17



Figure S2 (continued).
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Figure S2 (continued).
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Figure S2 (continued).
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Figure S2 (continued).
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Figure S2 (continued).
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Figure S2 (continued).
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Figure S3. Locally averaged proportions over time for substitutions at 3 AA-subs in a VOI (Y144, F888,
V1176) and at 3 AA-subs in a VOC (H69, Y144, K417) that were not detected by the SLS method in states/
territories where at least three sequences had a substitution at the designated AA position.

AA-sub, amino acid that has been shown to harbor a substitution in a US-circulating VOI or VOC. VOI, variant of

interest; VOC, variant of concern. The “TP1” through “TP10” labels, along with the vertical color bar on the left
side of the plot, refer to the 10 individual State-VRYV clusters identified in the plot, based on their temporal patterns

(“TP” = temporal pattern).
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Figure S4. Presence of VRVs among all cases in each state/territory. A gray cell means the VRV was not
identified in the given case; a black cell means that it was. Both cases and VRVs were clustered by two-way
hierarchical cluster analysis. The “PG” (“patient group”) and “RG” (“residue group”) labels in the lower left corner

of each plot correspond to the row (case) and column (VRV) clusters identified by two-way hierarchical cluster

analysis, also identified by the vertical and horizontal color bars at the left and top, respectively, of each plot.
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Figure S4 (continued).
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Figure S4 (continued).
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Figure S4 (continued).
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Figure S4 (continued).
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Figure S4 (continued).
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Figure S4 (continued).
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Table S1. Distribution of the 21,391 VOI/VOC sequences by specific variant and by state/territory.

State/Territory B.1.1.7 B.1.351 B.1427 B.1429 B.1.525 B.1.526 P.1 P2
Alabama 7 3 3 2

Alaska 2 43 5 3
Arizona 44 119 396 3 7
Arkansas 4 3

California 266 1 2432 5368 2 15 1 19
Colorado 195 7 79 189 6 2
Connecticut 146 2 18 57 5 40 3
DC 10 4 9 1 1

Delaware 8 1 3 5 1 26

Florida 708 205 257 2 19 12 74
Georgia 85 3 31 57 1 3 10
Hawaii 2 7 18

Idaho 8 2 1 11

Illinois 100 1 16 69 1 1 1 10
Indiana 18 23 20 1 1 24
Towa 8 7 4

Kansas 28 10 23

Kentucky 8 2 11 6
Louisiana 38 4 32

Maine 3 1 2 30 5 19
Maryland 220 20 7 55 4 27 1 7
Massachusetts 100 4 8 38 10 30
Michigan 706 1 48 83 5 7 14
Minnesota 249 1 20 77 3 1 2 4
Mississippi 6 4 1
Missouri 3 28 4
Montana 3 4 17 1

Nebraska 6 4 15 2
Nevada 12 2 198 643 1 4
New Hampshire 5 3 5 7
New Jersey 182 24 15 1 79 2 2
New Mexico 17 38 125 1
New York 769 3 103 174 16 2121 21
North Carolina 34 9 30 60 13 21
North Dakota 7 2 5 5

Ohio 74 12 34 1 1 1 22
Oklahoma 8 1 4 1
Oregon 17 34 135 1 1 1
Pennsylvania 51 23 74 10 11
Puerto Rico 8 1 6 3
Rhode Island 19 16 1 6

South Carolina 1 6 4 25 2 3
South Dakota 5

Tennessee 16 11 10 2
Texas 506 2 71 449 10 16 6 81
Utah 37 27 90 1

Vermont 1 5 2

Virginia 26 4 62 76 4 1 27
Washington 129 5 112 473 4 4 3 12
Wisconsin 35 21 60 1 11
Wyoming 10 1 34 65 14

USA-other 7 1 4

“USA-Other” includes sequences from South Dakota, Vermont, and the Virgin Islands, in addition to sequences for which state information was
missing.
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Table S2. Distribution of the 167,893 SARS-CoV-2 sequences by state/territory and by GISAID submission
month, along with state/territory-specific distribution of the 21,391 VOI/VOC excluded sequences.

g 38 3 & & & & & = £ =2 § §8 8 vou
> State S § § 8 § § 8 &8 § 8 & § &§ 8§ = voc
8 8 & S 3 3 S 3 3 S 3 3 S S X
1 Alabama 5 5 7 3 5 1 232 613 538 342 204 4 15
2 Alaska 25 10 1 42 60 1 82 51 81 219 53
3 Arizona 1 179 861 618 989 558 113 70 309 601 729 1130 546 3 569
4 Arkansas 13 1 65 1 13 6 17 174 99 4 7
5 California 6 21 1392 1228 1022 859 1345 665 718 564 1822 3115 3495 1776 77 8104
6  Colorado 66 148 53 14 26 51 114 61 289 71 614 447 49 478
7  Connecticut 272 207 40 7 9 29 31 22 55 121 360 409 35 271
8 DC 96 2 5 2 13 2 17 93 144 122 25
9  Delaware 105 14 31 23 6 22 33 50 35 91 264 77 21 44
10  Florida 3 351 630 198 308 580 336 240 210 298 406 1138 2364 21 1277
11 Georgia 2 94 26 2 18 30 16 20 85 47 428 720 1103 16 190
12 Hawaii 30 28 5 42 60 171 111 107 105 210 89 23 27
13 Idaho 161 33 2 4 9 8 1 3 15 15 49 35 3 22
14 Illinois 2 181 286 116 162 279 25 72 172 144 518 677 440 1 199
15 Indiana 264 9 2 7 96 288 501 87
16 Iowa 20 18 6 19 8 10 20 10 30 19 91 38 19
17  Kansas 21 19 10 9 127 26 9 8 43 103 310 169 10 61
18  Kentucky 27 20 5 16 1 3 12 18 41 51 237 146 27
19  Louisiana 108 645 201 225 320 307 61 51 169 505 546 324 10 75
20 Maine 106 1 9 10 100 18 89 276 614 328 8 60
21  Maryland 118 57 105 31 30 1 38 163 216 439 1074 725 73 341
22 Massachusetts 1 312 725 376 28 39 48 164 101 196 387 1064 1170 23 190
23 Michigan 1570 755 197 39 95 135 264 741 1605 231 1019 1228 98 864
24 Minnesota 579 325 208 111 49 102 88 171 190 304 648 474 2 357
25  Mississippi 21 5 4 13 14 2 26 26 136 111 4 11
26  Missouri 28 25 1 12 10 11 21 107 309 179 2 35
27 Montana 1 1 3 20 37 4 6 4 38 64 30 25
28  Nebraska 7 1 97 5 8 11 7 22 34 124 148 10 27
29 Nevada 1 80 66 53 3 57 21 185 17 88 676 417 27 860
30 New Hampshire 1 5 4 5 2 1 9 46 126 246 5 20
31  New Jersey 80 24 1 4 2 4 5 15 11 192 354 393 6 305
32 New Mexico 63 154 282 64 46 162 145 109 162 282 913 357 24 181
33 New York 1 2 2179 1074 257 65 105 176 313 613 523 2144 3700 2871 328 3207
34 North Carolina 18 45 11 33 54 133 23 10 37 128 980 1289 21 167
35 North Dakota 41 1 3 4 1 5 2 30 52 20 183 6 19
36 Ohio 1 72 63 5 4 33 9 3 4 63 144 482 491 16 145
37  Oklahoma 9 1 3 7 11 8 15 27 22 188 76 14
38  Oregon 1 67 148 138 332 342 226 143 288 320 533 624 113 1 189
39  Pennsylvania 101 84 7 15 21 8 36 43 57 292 408 1275 8 169
40  Puerto Rico 20 16 1 8 25 54 25 35 11 24 67 17 18
41  Rhode Island 1 5 8 3 2 6 1 2 38 95 180 228 2 42
42 South Carolina 29 11 32 99 64 2 6 1 7 27 325 203 1 41
43 South Dakota 4 7 3 10 8 13 34 11 36 12 10 5
44  Tennessee 10 1 3 8 70 34 189 138 2 39
45  Texas 2 504 725 789 5448 3214 1494 794 1931 2895 943 5702 4101 520 1141
46  Utah 397 948 1428 469 369 626 43 159 177 980 696 133 1 155
47  Vermont 4 1 1 3 4 6 44 59 2 8
48  Virginia 153 390 217 116 179 186 135 186 244 402 838 825 6 200
49  Washington 4 58 1625 855 892 1353 165 575 186 286 476 596 1161 886 17 742
50  Wisconsin 1 375 399 194 387 389 323 1126 1056 721 969 1180 719 74 128
51 Wyoming 97 16 4 12 60 53 2 60 92 900 921 262 1 124
52  USA 25 77 109 4 9 86 1 1 1 98 17 3 12

“USA includes sequences from South Dakota, Vermont, and the Virgin Islands, in addition to sequences for which state information was missing.
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Table S3. The 10 identified geo-VRYV clusters (TP1 through TP10), based on temporal profiles.

ID CLS # State VRV P q Pmax

1 TP1 1 Alabama E484 1.41E-04 2.61E-03 1.26E-01
2 TP1 2 Alaska V1228 3.02E-04 2.32E-03 1.70E-01
3 TP1 3 Arizona Q52 1.00E-10 1.10E-09 1.32E-01
4 TP1 4 Arizona H245 1.00E-10 1.10E-09 2.49E-01
5 TP1 5 Arizona S514 1.00E-10 1.10E-09 4.47E-01
6 TP1 6  Arizona K558 1.00E-10 1.10E-09 5.59E-01
7 TP1 7  Arizona DI1163 1.08E-06 9.96E-06 1.15E-01
8 TP1 8  California L141 1.00E-10 1.14E-09 1.01E-01
9 TP1 9  California V382 1.00E-10 1.14E-09 1.50E-01
10 TPl 10 Colorado L5 4.80E-04 3.32E-03 2.92E-01
11 TPl 11 Colorado Q173 5.14E-05 5.14E-04 2.77E-01
12 TPl 12 Colorado S359 1.00E-10 1.13E-09 3.58E-01
13 TPl 13 Colorado N1023 3.10E-04 2.32E-03 1.02E-01
14 TPl 14  Colorado A1078 1.00E-10 1.13E-09 2.46E-01
15 TPl 15 Connecticut T732 5.26E-05 491E-04 1.24E-01
16 TPl 16  Florida F220 1.00E-10 2.91E-09 1.75E-01
17 TPl 17  Florida V1164 3.18E-06 6.73E-05 3.49E-01
18 TPl 18  Georgia A263 1.02E-05 3.15E-04 3.62E-01
19 TPl 19 Tllinois Q173 3.41E-04 5.49E-03 1.12E-01
20 TP1 20  Louisiana T572 3.81E-06 4.90E-05 2.54E-01
21 TPl 21  Louisiana N1187 1.00E-10 1.50E-09 3.49E-01
22 TPl 22 Maine G72 3.34E-05 8.12E-04 1.59E-01
23 TPl 23 Maine E484 1.02E-06 3.71E-05 1.32E-01
24  TP1 24 Massachusetts Q173 1.00E-10 2.00E-09 2.53E-01
25 TPl 25  Massachusetts A845 1.00E-10 2.00E-09 1.20E-01
26 TPl 26  Massachusetts K1073 1.00E-10 2.00E-09 2.16E-01
27 TPl 27  Massachusetts V1133 8.17E-04 7.35E-03 1.66E-01
28 TP1 28  Michigan A27 1.00E-10 1.02E-09 2.58E-01
29 TPl 29  Michigan T95 1.00E-10 1.02E-09 2.01E-01
30 TPl 30 Michigan F486 3.18E-07 3.05E-06 2.65E-01
31 TPl 31  Michigan N501 1.00E-10 1.02E-09 2.24E-01
32 TPl 32 Michigan G1085 1.00E-10 1.02E-09 2.71E-01
33 TPl 33  Minnesota L5 1.00E-10 1.67E-09 2.51E-01
34 TPl 34  Minnesota A222 1.00E-10 1.67E-09 1.76E-01
35 TPl 35 Minnesota S494 1.32E-05 1.55E-04 1.56E-01
36 TPl 36 Minnesota E780 1.00E-10 1.67E-09 1.39E-01
37 TPl 37 Minnesota T859 1.00E-10 1.67E-09 1.20E-01
38 TPl 38 Minnesota V1040 9.48E-06 1.23E-04 2.47E-01
39 TPl 39 Nebraska N856 1.67E-05 2.01E-04 3.00E-01
40 TP1 40 Nevada H49 1.00E-10 4.90E-09 1.20E-01
41 TP1 41  Nevada Q675 4.07E-04 3.99E-03 1.15E-01
42  TP1 42 Nevada K1073 9.42E-05 1.20E-03 4.90E-01
43  TP1 43 New Jersey N679 3.17E-04 3.85E-03 1.29E-01
44 TPl 44 New Mexico E180 1.00E-10 5.85E-09 3.55E-01
45 TP1 45 New Mexico G181 3.93E-06 6.79E-05 1.38E-01
46 TP1 46  New Mexico A701 9.61E-04 9.37E-03 1.75E-01
47  TP1 47  New York L54 1.00E-10 7.97E-10 1.93E-01
48  TP1 48  New York E132 1.00E-10 7.97E-10 3.51E-01
49 TP1 49  New York Y453 1.00E-10 7.97E-10 7.52E-01
50 TPl 50 New York T478 1.00E-10 7.97E-10 7.79E-01
51 TPl 51 New York E484 1.00E-10 7.97E-10 1.07E-01
52 TPl 52 New York T732 1.00E-10 7.97E-10 4.38E-01
53 TPl 53 North Carolina A67 1.00E-10 3.25E-09 2.05E-01
54 TPl 54 North Carolina D138 1.00E-10 3.25E-09 1.78E-01
55 TPl 55  North Carolina K444 7.75E-06 2.01E-04 1.81E-01
56 TPl 56  North Carolina E554 1.00E-10 3.25E-09 2.31E-01
57 TPl 57  Oregon D178 1.00E-10 2.54E-09 1.82E-01
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59
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112
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TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP1
TP10
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
TP2
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Oregon
Pennsylvania
Pennsylvania
Puerto Rico
Texas
Texas
Texas
Texas
Texas

Utah

Utah

Utah

Utah

Utah
Virginia
Virginia
Washington
Washington
Washington
Washington
Washington
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wyoming
Wyoming
Puerto Rico
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Ilinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire

K1191
Q173
N679
D253
L54
A520
N641
M731
$943
S13
T22
D253
S698
N1187
A263
A701
S13
w152
V483
N501
A684
F157
N501
A575
E583
Q675
P681
E780
M1229
Q173
D215
T20
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614

1.18E-05
1.01E-05
2.73E-05
3.82E-04
1.00E-10
1.00E-10
1.00E-10
1.10E-04
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
8.01E-04
1.00E-10
4.00E-05
1.00E-10
1.00E-10
2.32E-06
4.61E-04
1.00E-10
1.00E-10
1.00E-10
1.77E-06
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
9.60E-06
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.11E-06
1.00E-10
1.00E-10
1.00E-10
1.07E-07
1.00E-10
4.97E-04
1.00E-10
1.00E-10
1.00E-10
1.00E-10
4.55E-04
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
8.86E-07
1.00E-10

1.50E-04
5.84E-04
7.91E-04
2.42E-03
1.48E-09
1.48E-09
1.48E-09
1.24E-03
1.48E-09
9.75E-10
9.75E-10
9.75E-10
9.75E-10
5.00E-03
2.90E-09
4.83E-04
1.81E-09
1.81E-09
3.30E-05
3.61E-03
1.81E-09
1.30E-09
1.30E-09
1.97E-05
1.30E-09
1.30E-09
1.30E-09
1.30E-09
1.30E-09
1.78E-04
2.17E-09
9.50E-10
3.70E-09
1.15E-09
1.10E-09
1.70E-09
1.14E-09
1.13E-09
1.56E-05
5.30E-09
2.91E-09
6.15E-09
1.07E-06
3.23E-09
7.46E-03
1.20E-09
4.10E-09
3.40E-09
1.50E-09
8.31E-03
2.00E-09
1.02E-09
1.67E-09
1.80E-09
3.50E-09
1.00E-09
2.40E-09
2.48E-05
4.50E-09

1.02E-01
1.01E-01
1.36E-01
3.53E-01
4.61E-01
2.37E-01
1.12E-01
1.67E-01
1.63E-01
9.43E-01
1.09E-01
4.58E-01
1.19E-01
3.45E-01
1.69E-01
2.75E-01
1.77E-01
1.33E-01
1.36E-01
2.22E-01
1.15E-01
1.01E-01
1.66E-01
1.06E-01
1.33E-01
1.31E-01
1.04E-01
2.16E-01
1.03E-01
1.32E-01
1.54E-01
7.32E-01
1.00E+00
1.00E+00
9.98E-01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
9.96E-01
1.00E+00
1.00E+00
9.99E-01
1.00E+00
9.99E-01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
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TP2
TP2
TP2
TP2
TP2
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TP2
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New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
Tennessee
Texas

Utah
Virginia
Washington
Wisconsin
USA(others)
Alabama
Arizona
Arizona
California
California
Colorado
Connecticut
Florida
Hawaii
Ilinois
Indiana
Louisiana
Louisiana
Louisiana
Maryland
Massachusetts
Massachusetts
Michigan
Michigan
Michigan
Michigan
Minnesota
New Mexico
New York
Pennsylvania
Texas

Utah
Virginia
Wisconsin
Wyoming
Alaska
Arizona
Arizona
California
California
California
California
Colorado
Colorado
Colorado

D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
D614
Q677
Q677
P681
P681
T732
P681
N501
Q677
Q677
Q677
Q677
T478
P681
T732
P681
N501
Q677
G142
E180
Q677
S940
Q677
Q677
P681
P681
Q677
P681
P681
Q677
S13
G75
T478
T732
S13
W152
L452
T478
T478
A871
G1167

1.00E-10
1.77E-06
1.00E-10
1.00E-10
1.00E-10
1.05E-05
1.00E-10
1.00E-10
2.43E-05
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
9.11E-06
1.00E-10
4.97E-05
1.00E-10
1.00E-10
1.00E-10
1.00E-10
7.76E-05
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
3.03E-06
1.00E-10
5.30E-04
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.37E-04

7.30E-09
5.19E-05
7.97E-10
3.25E-09
1.60E-09
1.26E-04
2.30E-09
2.54E-09
7.91E-04
9.50E-10
4.00E-09
4.50E-09
3.30E-09
1.48E-09
9.75E-10
2.90E-09
1.81E-09
1.30E-09
5.10E-09
3.70E-09
1.10E-09
1.10E-09
1.14E-09
1.14E-09
1.13E-09
1.68E-09
2.91E-09
6.08E-05
3.23E-09
1.49E-03
1.50E-09
1.50E-09
1.50E-09
1.74E-09
9.98E-04
2.00E-09
1.02E-09
1.02E-09
1.02E-09
1.02E-09
1.67E-09
6.79E-05
7.97E-10
8.79E-03
1.48E-09
9.75E-10
2.90E-09
1.30E-09
2.17E-09
1.15E-09
1.10E-09
1.10E-09
1.14E-09
1.14E-09
1.14E-09
1.14E-09
1.13E-09
1.13E-09
1.23E-03

1.00E+00
1.00E+00
1.00E+00
9.97E-01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
9.99E-01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
4.12E-01
1.03E-01
2.48E-01
2.92E-01
2.14E-01
2.28E-01
3.09E-01
1.85E-01
4.57E-01
1.91E-01
2.01E-01
4.27E-01
5.19E-01
4.58E-01
2.35E-01
2.80E-01
1.82E-01
3.12E-01
3.24E-01
3.36E-01
2.97E-01
1.48E-01
2.31E-01
5.58E-01
1.99E-01
1.48E-01
2.35E-01
1.86E-01
1.61E-01
4.67E-01
9.10E-01
1.03E-01
1.49E-01
1.27E-01
1.15E-01
1.43E-01
2.26E-01
1.70E-01
2.22E-01
1.13E-01
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176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234

TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5
TP5

Colorado
Connecticut
DC
Delaware
Florida
Ilinois
Ilinois
Indiana
Indiana
Kansas
Kansas
Kentucky
Maine
Maryland
Maryland
Maryland
Maryland
Maryland
Maryland
Maryland
Maryland
Massachusetts
Massachusetts
Minnesota
Mississippi
Nevada
Nevada
Nevada
Nevada
Nevada
Nevada
Nevada
New Jersey
New Jersey
New Jersey
New Jersey
New Mexico
New Mexico
New Mexico
New York
New York
New York
New York
New York
New York
New York
New York
North Carolina
Ohio

Ohio

Ohio

Ohio

Ohio

Ohio
Oregon
Oregon
Oregon
Oregon
Oregon

M1237
P681
E484
Q677
P681
P681
1732
T478
1732
P681
E780
G257
A520
D8O
w152
S155
F157
L452
E484
T859
D950
P681
1732
P681
P681
S13
w152
L452
T478
Q677
P681
1732
F157
L452
T478
T859
T478
P681
1732
L5
D8O
F157
L452
S494
T716
T859
D950
P681
D8O
L452
T478
P681
1732
T859
S13
Q52
Q173
L452
T478

1.00E-10
4.88E-05
3.08E-04
2.21E-04
1.00E-10
1.00E-10
1.00E-10
3.60E-06
3.63E-04
2.50E-04
9.05E-05
1.27E-06
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
2.53E-05
1.00E-10
1.00E-10
1.00E-10
4.48E-04
1.00E-10
9.82E-05
6.05E-04
1.74E-04
3.72E-05
1.26E-06
1.11E-06
3.92E-05
3.20E-05
2.91E-06
2.66E-04
4.06E-06
6.50E-06
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
1.00E-10
4.22E-05
9.98E-06
2.73E-05
1.00E-10
3.05E-06
1.81E-07
3.35E-06
3.65E-06
2.68E-04
7.88E-06
2.02E-06
9.45E-05

1.13E-09
4.91E-04
3.69E-03
5.85E-03
2.91E-09
3.23E-09
3.23E-09
2.16E-04
7.26E-03
3.41E-03
1.86E-03
2.17E-05
7.30E-09
1.74E-09
1.74E-09
1.74E-09
1.74E-09
1.74E-09
1.74E-09
1.74E-09
3.51E-04
2.00E-09
2.00E-09
1.67E-09
2.69E-03
4.90E-09
1.20E-03
5.39E-03
1.90E-03
6.08E-04
2.48E-05
2.48E-05
7.16E-04
7.16E-04
1.06E-04
3.85E-03
6.79E-05
9.51E-05
5.85E-09
7.97E-10
7.97E-10
7.97E-10
7.97E-10
7.97E-10
7.97E-10
7.97E-10
7.97E-10
7.83E-04
1.26E-04
2.80E-04
7.20E-09
6.04E-05
6.52E-06
6.04E-05
5.79E-05
2.27E-03
1.11E-04
3.66E-05
9.23E-04

2.75E-01
1.79E-01
2.72E-01
1.53E-01
1.30E-01
2.00E-01
1.11E-01
1.78E-01
1.51E-01
1.99E-01
3.04E-01
3.42E-01
2.26E-01
4.94E-01
1.36E-01
7.14E-01
6.57E-01
5.69E-01
1.81E-01
6.73E-01
6.28E-01
1.33E-01
1.28E-01
1.55E-01
2.73E-01
2.31E-01
1.53E-01
1.44E-01
1.53E-01
3.09E-01
1.72E-01
1.50E-01
2.46E-01
1.41E-01
2.00E-01
1.88E-01
1.30E-01
1.60E-01
1.71E-01
1.19E-01
2.76E-01
2.94E-01
3.27E-01
1.91E-01
1.88E-01
2.91E-01
2.65E-01
1.49E-01
4.58E-01
4.36E-01
2.30E-01
1.83E-01
2.12E-01
4.33E-01
1.72E-01
1.75E-01
1.49E-01
1.57E-01
1.35E-01
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235 TPS 69  Oregon Q675 1.00E-10  2.54E-09 1.03E-01
236 TPS 70  Oregon T732 4.45E-04  3.33E-03 1.00E-01
237 TPS 71  Oregon S939 1.00E-10  2.54E-09 2.95E-01
238 TPS 72  Pennsylvania Q677 1.31E-06 1.52E-04 1.21E-01
239 TPS 73  Texas T478 1.00E-10 1.48E-09 1.01E-01
240 TPS 74  Texas P681 1.00E-10 1.48E-09 1.67E-01
241 TPS 75 Texas T732 1.00E-10 1.48E-09 1.41E-01
242 TPS 76  Utah D138 1.00E-10  9.75E-10 1.33E-01
243  TPS 77  Utah T478 1.00E-10  9.75E-10 2.44E-01
244  TPS 78  Utah T732 5.14E-04  3.49E-03 2.14E-01
245  TPS 79  Utah E1144 1.00E-10  9.75E-10 2.65E-01
246 TPS 80  Virginia E484 1.00E-10  2.90E-09 1.30E-01
247 TPS 81  Virginia Q677 1.00E-10  2.90E-09 1.70E-01
248 TPS 82  Washington D178 1.00E-10 1.81E-09 3.85E-01
249  TPS 83  Washington L452 9.34E-05 8.44E-04 2.53E-01
250 TPS 84  Washington Q677 1.00E-10 1.81E-09 1.19E-01
251 TPS 85  Washington T732 1.00E-10 1.81E-09 1.31E-01
252 TPS 86  Wyoming W152 1.00E-10  2.17E-09 1.83E-01
253 TPS 87  Wyoming W258 1.00E-10  2.17E-09 2.14E-01
254 TPS 88  Wyoming L452 1.00E-10  2.17E-09 1.71E-01
255 TPS 89  Wyoming P681 1.00E-10  2.17E-09 1.49E-01
256  TP6 1 Colorado T732 1.00E-10 1.13E-09 3.97E-01
257 TP6 2 Connecticut T29 1.00E-10 1.68E-09 4.90E-01
258 TP6 3 Connecticut T572 1.00E-10 1.68E-09 5.63E-01
259 TP6 4 Connecticut Q677 1.00E-10 1.68E-09 6.30E-01
260 TP6 5 Connecticut D936 1.00E-10 1.68E-09 6.40E-01
261 TP6 6  Georgia D138 1.00E-10  6.15E-09 9.05E-01
262 TP7 1 DC D1168 1.57E-04  2.83E-03 5.13E-01
263 TP7 2 DC V1264 3.27E-07 1.18E-05 8.18E-01
264 TP7 3 Louisiana Q677 1.00E-10 1.50E-09 5.11E-01
265 TP8 1  Hawaii P681 1.00E-10  2.00E-09 9.87E-01
266  TP9 1 Mississippi L5 3.42E-04  2.69E-03 8.54E-01
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Table S4. Frequencies of the 90 viral residue variants (VRVs) by state/territory, from an unsupervised learning from bi-clustering of all States and

VRVs.
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78
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“Other” includes sequences from South Dakota, Vermont, and the Virgin Islands, in addition to sequences for which state information was missing.
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Table S5. VRV-haplotypes identified within each state/territory, along with state/territory-specific

frequencies. The “positivity” column indicates the proportion of mutations in each haplotype block.

ID  state row Freq col # Hap positivity
1 Alabama PGl 1441 D614 1 D614 1.00
2 Alabama PG2 507 D614,Q677 2 D614-Q677 1.00
3 Alabama PG3 6 E484,D614 2 E484-D614 1.00
4 Alabama PG4 1 E484,D614,Q677 3 E484-D614-Q677 1.00
5 Alabama PGS 1 E484,D614 2 E484-D614 1.00
6 Alabama PG6 1 E484,D614 2 E484-D614 1.00
7 Alabama PG7 1 E484,D614 2 E484-D614 1.00
8 Alabama PGS 1 E484,D614 2 E484-D614 1.00
9 Alaska PGl 515 D614 1 D614 1.00
10 Alaska PG3 16 D614,V1228 2 D614-V1228 1.00
11 Alaska PG4 33 G75,D614 2 G75-D614 1.00
12 Alaska PGS 1 G75,D614 2 G75-D614 1.00
13 Alaska PG6 1 G75,D614 2 G75-D614 1.00
14 Alaska PG7 1 G75,D614 2 G75-D614 1.00
15  Alaska PGS 1 G75,D614 2 G75-D614 1.00
16  Arizona PGl 5451 RG3 1 D614 1.00
17 Arizona PG4 278 RG2,RG3 2 H245-D614 1.00
18  Arizona PGS 220 RG3,RG4 2 D614-Q677 1.00
19  Arizona PG6 28 RGI,RG3 7 Q52-T478-S514-K558-D614-T732-D1163 0.58
20 Arizona PG7 50 RGI,RG3 7 Q52-T478-S514-K558-D614-T732-D1163 0.65
21 Arizona PGS 310 RG3,RGS5 2 D614-P681 1.00
22 Arizona PG9 33 RGI,RG3 7 Q52-T478-S514-K558-D614-T732-D1163 0.58
23 Arizona PG10 69 RGI1,RG3,RG4 8 Q52-T478-S514-K558-D614-Q677-T732-D1163 0.72
24 Arizona PGI1 73 RGI,RG3 7 Q52-T478-S514-K558-D614-T732-D1163 0.58
25  Arizona PG12 33 RGI1,RG3,RG5 8 Q52-T478-S514-K558-D614-P681-T732-D1163 0.77
26  Arkansas PGl 390 D614 1 D614 1.00
27  California PG2 15193  RG3 1 D614 1.00
28  California PG3 522 RG3,RG4 2 D614-P681 1.00
29  California PG4 485 RG3,RGS5 2 D614-T732 1.00
30  California PGS 52 RGI,RG3 4 S13-W152-L452-D614 0.64
31  California PG6 21 RG2,RG3,RG5 5 L141-V382-T478-D614-T732 0.52
32 California PG7 73 RG2,RG3 4 L141-V382-T478-D614 0.67
33 California PGS 88 RG2,RG3 4 L141-V382-T478-D614 0.67
34  California PG9 116 RGI,RG3 4 S13-W152-L452-D614 0.67
35  California PG10 11 RGI1,RG3,RG4 5 S13-W152-L452-D614-P681 0.51
36  California PG11 287 RG2,RG3,RG4,RGS 6 L141-V382-T478-D614-P681-T732 0.83
37  California PG12 25 RGI,RG3 4 S13-W152-L452-D614 0.83
38  California PG13 328 RGI,RG3 4 S13-W152-L452-D614 1.00
39  California PG14 18 RGI,RG3 4 S13-W152-L452-D614 0.83
40  California PGI5 12 RGI1,RG3,RG5 5 S13-W152-L452-D614-T732 0.62
41  California PGl16 14 RG2,RG3,RG4 5 L141-V382-T478-D614-P681 0.78
42 Colorado PGl 1368 RG4 1 D614 1.00
43 Colorado PG3 42 RGI1,RG4 7 L5-S359-D614-A871-A1078-G1167-M1237 0.67
44 Colorado PG4 35 RG2,RG4 3 QI173-D614-N1023 0.75
45  Colorado PGS 158 RG4,RG5 2 D614-T732 1.00
46  Colorado PG6 95 RG3,RG4 3 T478-D614-P681 0.76
47  Colorado PG7 21 RGI1,RG4 7 L5-S359-D614-A871-A1078-G1167-M1237 0.58
48  Colorado PGS 85 RGI1,RG4 7 L5-S359-D614-A871-A1078-G1167-M1237 0.58
49  Colorado PGY9 42 RGI1,RG4 7 L5-S359-D614-A871-A1078-G1167-M1237 0.66
50  Colorado PGI1 60 RG3,RG4,RG5 4 T478-D614-P681-T732 0.98
51  Colorado PG12 51 RG2,RG4 3 QI173-D614-N1023 1.00
52 Connecticut PGl 1147 RG3 1 D614 1.00
53 Connecticut PG3 7 RGI,RG3 5 T29-T572-D614-Q677-D936 0.88
54  Connecticut PG4 188 RG2,RG3 2 N501-D614 1.00
55  Connecticut PGS 59 RGI,RG3 5 T29-T572-D614-Q677-D936 1.00
56  Connecticut PG6 65 RG3,RG4 2 D614-P681 1.00
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57  Connecticut PG7 13 RG1,RG3 5 T29-T572-D614-Q677-D936 0.88
58  Connecticut PG8 6 RG1,RG3,RGS5 6 T29-T572-D614-Q677-T732-D936 0.72
59  Connecticut PG9 34 RG1,RG3 5 T29-T572-D614-Q677-D936 0.63
60  Connecticut PG10 4 RG1,RG2,RG3 6 T29-N501-T572-D614-Q677-D936 0.56
61  Connecticut PGI11 18 RG3,RG4,RGS5 3 D614-P681-T732 1.00
62 Connecticut PG12 10 RG2,RG3,RG4 3 N501-D614-P681 1.00
63 DC PG2 10 V1264 1 V1264 1.00
64 DC PG3 1 D1168 1 DI1168 1.00
65 DC PG4 14 E484 1 E484 1.00
66 DC PGS 20 D1168,V1264 2 D1168-V1264 1.00
67 DC PG6 1 D1168,V1264 2 D1168-V1264 1.00
68 DC PG7 1 D1168,V1264 2 DI1168-V1264 1.00
69 DC PG8 1 D1168,V1264 2 D1168-V1264 1.00
70  Delaware PG1 703 D614 1 D614 1.00
71 Delaware PG3 36 D614,Q677 2 D614-Q677 1.00
72 Delaware PG4 1 D614,Q677 2 D614-Q677 1.00
73 Florida PG2 5941 RG2 1 D614 1.00
74 Florida PG3 59 RG1,RG2 2 F220-D614 1.00
75  Florida PG4 515 RG2,RG3 2 D614-Q677 1.00
76  Florida PGS 47 RG2,RGS 2 D614-V1164 1.00
77  Florida PG6 364 RG2,RG4 2 D614-P681 1.00
78  Florida PG7 1 RG2,RG3,RG4 3 D614-Q677-P681 1.00
79  Florida PG8 1 RG2,RG4 2 D614-P681 1.00
80  Florida PG9 1 RG2,RG4 2 D614-P681 1.00
81  Florida PG10 1 RG2,RG4 2 D614-P681 1.00
82  Florida PG11 1 RG2,RG4 2 D614-P681 1.00
83  Florida PG12 1 RG2,RG4 2 D614-P681 1.00
84  Georgia PG2 2413 D614 1 D614 1.00
85  Georgia PG3 104 D138,D614 2 DI138-D614 1.00
86  Georgia PG4 11 A263,D614 2 A263-D614 1.00
87  Georgia PGS 1 A263,D614 2 A263-D614 1.00
88  Georgia PG6 1 A263,D614 2 A263-D614 1.00
89  Georgia PG7 1 A263,D614 2 A263-D614 1.00
90  Georgia PG8 1 A263,D614 2 A263-D614 1.00
91  Hawaii PG1 235 D614 1 D614 1.00
92  Hawaii PG3 724 D614,P681 2 D614-P681 1.00
93  Hawaii PG4 6 D614,Q677 2 D614-Q677 1.00
94  Hawaii PGS 1 D614,Q677 2 D614-Q677 1.00
95  Hawaii PG6 1 D614,Q677 2 D614-Q677 1.00
96  Hawaii PG7 1 D614,Q677 2 D614-Q677 1.00
97  Hawaii PG8 1 D614,Q677 2 D614-Q677 1.00
98  Illinois PG2 2643 RG2 1 D614 1.00
99  Illinois PG3 17 RG1,RG2 2 Ql173-D614 1.00
100 Illinois PG4 165 RG2,RG3 2 D614-Q677 1.00
101 Illinois PGS 28 RG2,RGS5 2 D614-T732 1.00
102 Illinois PG6 63 RG2,RG4 2 D614-P681 1.00
103 Illinois PG7 60 RG2,RG4,RGS5 3 D614-P681-T732 1.00
104 Illinois PG8 1 RG2,RG3,RGS 3 D614-Q677-T732 1.00
105 Illinois PG9 1 RG2,RG3,RG4 3 D614-Q677-P681 1.00
106  Illinois PG10 1 RG2,RG3,RGS5 3 D614-Q677-T732 1.00
107  Illinois PG11 1 RG2,RG3,RGS 3 D614-Q677-T732 1.00
108  Illinois PG12 1 RG2,RG3,RGS 3 D614-Q677-T732 1.00
109  Illinois PG13 1 RG2,RG3,RGS 3 D614-Q677-T732 1.00
110  Illinois PG14 1 RG2,RG3,RGS 3 D614-Q677-T732 1.00
111 Illinois PG15 1 RG2,RG3,RGS5 3 D614-Q677-T732 1.00
112 Illinois PGl6 1 RG2,RG3,RG4 3 D614-Q677-P681 1.00
113 Indiana PG1 998 RG2 1 D614 1.00
114 Indiana PG3 111 RG2,RG3 2 D614-Q677 1.00
115 Indiana PG4 52 RG1,RG2,RG4 3 T478-D614-T732 1.00
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175 Massachusetts PG10 45 RG1,RG2,RG3 6 Q173-N501-D614-A845-K1073-V1133 0.72
176  Massachusetts PG11 57 RG3,RG4,RGS5 4 D614-Q677-P681-T732 0.80
177 Massachusetts PG12 12 RG2,RG3,RGS5 3 N501-D614-P681 1.00
178  Michigan PG1 6941 RG4 1 D614 1.00
179  Michigan PG3 21 RG2,RG4 4 T95-F486-N501-D614 0.67
180 Michigan PG4 27 RG1,RG4 3 A27-D614-G1085 0.75
181 Michigan PGS 4 RG3,RG4 4 Gl142-E180-D614-5940 0.67
182 Michigan PG6 19 RG3,RG4 4 Gl142-E180-D614-5940 0.67
183 Michigan PG7 275 RG4,RGS5 2 D614-Q677 1.00
184 Michigan PG8 134 RG1,RG4 3 A27-D614-G1085 1.00
185 Michigan PG9 4 RG2,RG4 4 T95-F486-N501-D614 0.96
186 Michigan PG10 53 RG2,RG3,RG4 7 T95-G142-E180-F486-N501-D614-S940 0.67
187 Michigan PG11 35 RG2,RG4 4 T95-F486-N501-D614 0.67
188  Michigan PG12 348 RG3,RG4,RGS5 5 G142-E180-D614-Q677-S940 1.00
189  Michigan PG13 4 RG3,RG4,RGS5 5 G142-E180-D614-Q677-S940 0.86
190  Michigan PG14 27 RG3,RG4,RGS5 5 G142-E180-D614-Q677-S940 0.86
191  Michigan PG15 2 RG3,RG4,RGS5 5 G142-E180-D614-Q677-S940 0.61
192 Michigan PGl6 3 RG3,RG4,RGS5 5 G142-E180-D614-Q677-S940 0.78
193 Minnesota PG1 2385 RG3 1 D614 1.00
194 Minnesota PG3 4 RG3,RGS5 3 D614-E780-T859 0.75
195 Minnesota PG4 18 RG2,RG3 5 A222-8494-D614-P681-V1040 0.63
196 Minnesota PGS 130 RG1,RG3 2 L5-D614 1.00
197 Minnesota PG6 49 RG3,RGS5 3 D614-E780-T859 0.75
198 Minnesota PG7 1 RG1 1 L5 1.00
199 Minnesota PG8 194 RG3,RG4 2 D614-Q677 1.00
200 Minnesota PG9 97 RG2,RG3 5 A222-S8494-D614-P681-V1040 0.63
201 Minnesota PG10 14 RG2,RG3 5 A222-S494-D614-P681-V1040 0.63
202 Minnesota PG11 57 RG2,RG3 5 A222-S8494-D614-P681-V1040 0.63
203  Minnesota PG12 58 RG3,RGS5 3 D614-E780-T859 1.00
204 Minnesota PG13 28 RG1,RG3,RG4 3 L5-D614-Q677 1.00
205 Minnesota PG14 6 RG2,RG3 5 A222-58494-D614-P681-V1040 0.75
206 Minnesota PG15 1 RG1,RG3,RGS5 4 L5-D614-E780-T859 0.83
207 Minnesota PGl6 1 RG1,RG2,RG3 6 L5-A222-S494-D614-P681-V1040 0.75
208  Mississippi PG1 331 D614 1 D614 1.00
209  Mississippi PG3 14 L5,D614 2 L5-D614 1.00
210 Mississippi PG4 9 D614,P681 2 D614-P681 1.00
211  Mississippi PGS 1 D614,P681 2 D614-P681 1.00
212 Mississippi PG6 1 D614,P681 2 D614-P681 1.00
213 Mississippi PG7 1 D614,P681 2 D614-P681 1.00
214  Mississippi PG8 1 D614,P681 2 D614-P681 1.00
215 Missouri PG1 700 D614 1 D614 1.00
216 Montana PG2 207 D614 1 D614 1.00
217 Nebraska PG2 24 D614,N856 2 D614-N856 1.00
218 Nebraska PG3 443 D614 1 D614 1.00
219 Nebraska PG4 1 D614 1 D614 1.00
220 Nevada PG2 1279 RG4 1 D614 1.00
221 Nevada PG3 48 RG2,RG4 4 H49-D614-Q675-K1073 0.67
222 Nevada PG4 98 RG4,RGS5 2 D614-Q677 1.00
223 Nevada PGS 41 RG2,RG4 4 H49-D614-Q675-K1073 0.67
224  Nevada PG6 16 RG2,RG4 4 H49-D614-Q675-K1073 0.67
225 Nevada PG7 37 RG3,RG4 4 T478-D614-P681-T732 0.67
226 Nevada PG8 52 RG1,RG4 4 S13-W152-L452-D614 1.00
227 Nevada PG9 10 RG1,RG4 4 S13-W152-L452-D614 0.77
228 Nevada PG10 10 RG1,RG4 4 S13-W152-L452-D614 0.75
229 Nevada PGI11 28 RG3,RG4,RGS5 5 T478-D614-Q677-P681-T732 0.52
230 Nevada PG12 40 RG3,RG4 4 T478-D614-P681-T732 0.98
231 New Hampshire PG1 450 D614 1 D614 1.00
232 New Jersey PG1 1007 RG4 1 D614 1.00
233 New Jersey PG3 2 RG1,RG4 3 F157-D614-T859 0.75
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234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292

New Jersey
New Jersey
New Jersey
New Jersey
New Jersey
New Jersey
New Jersey
New Jersey
New Jersey
New Mexico
New Mexico
New Mexico
New Mexico
New Mexico
New Mexico
New Mexico
New Mexico
New Mexico
New Mexico
New York
New York
New York
New York
New York
New York
New York
New York
New York
New York
New York
New York
New York
New York
North Carolina
North Carolina
North Carolina
North Carolina
North Carolina
North Carolina
North Carolina
North Carolina
North Carolina
North Carolina
North Carolina
North Dakota
Ohio

Ohio

Ohio

Ohio

Ohio

Ohio

Ohio

Ohio

Ohio

Ohio

Ohio
Oklahoma
Oregon
Oregon

PG4
PGS
PG6
PG7
PG8
PG9
PG10
PG11
PG12
PG1
PG3
PG4
PGS
PG6
PG7
PG8
PG9
PG11
PG12
PG1
PG3
PGS
PG6
PG7
PG8
PG9
PG10
PG11
PG12
PG13
PG14
PG15
PG16
PG1
PG3
PG4
PGS
PG6
PG7
PG8
PG9
PG10
PG11
PG12
PG1
PG1
PG3
PG4
PGS
PG6
PG7
PG8
PG9
PG10
PG11
PG12
PG2
PG2
PG3

114

55
276
28

10822
284
82
132
1161
141
226
59
360
102
470
172
52
26
2450
11

233

365
2807
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RG4,RGS
RG2,RG4
RG1,RG2,RG4
RG3,RG4
RG1,RG4
RG1,RG2,RG4
RG1,RG2,RG4
RG1,RG2,RG4
RG1,RG2,RG4
RG2

RG2,RGS
RG1,RG2
RG1,RG2
RG2,RG4
RG1,RG2
RG2,RG3,RGS
RG2,RG3
RG1,RG2,RG4,RGS
RG1,RG2,RG3
RG4

RG1,RG4
RG1,RG4
RG2,RG4,RGS5
RG4,RGS5
RG2,RG4
RG1,RG4
RG1,RG4
RG3,RG4,RGS5
RG3,RG4,RGS5
RG2,RG4
RG1,RG4,RGS5
RG3,RG4,RGS5
RG2,RG4

RG4

RG2,RG4
RG2,RG4
RG4,RGS5
RG1,RG4
RG2,RG4

RGS5
RG1,RG4,RGS5
RG3,RG4
RG3,RG4
RG3,RG4
D614

RG3

RG3,RGS5
RG3,RG4
RG2,RG3,RG4,RGS
RG1,RG3
RG1,RG3
RG2,RG3,RG4
RG1,RG3,RG4
RG1,RG3
RG3,RG4,RGS5
RG1,RG3
D614

RG4

RG3,RG4
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D614-N679

L452-D614

F157-L452-D614-T859

T478-D614

F157-D614-T859

F157-L452-D614-T859
F157-L452-D614-T859
F157-L452-D614-T859
F157-L452-D614-T859

D614

D614-T732

E180-G181-T478-D614-A701
E180-G181-T478-D614-A701

D614-P681

E180-G181-T478-D614-A701
D614-Q677-T732

D614-Q677
E180-G181-T478-D614-P681-A701-T732
E180-G181-T478-D614-Q677-A701
D614
L5-L54-E132-Y453-T478-E484-D614-T732
L5-L54-E132-Y453-T478-E484-D614-T732
D80-F157-L452-D614-P681-T859-D950
D614-P681
D80-F157-L452-D614-T859-D950
L5-L54-E132-Y453-T478-E484-D614-T732
L5-L54-E132-Y453-T478-E484-D614-T732
S494-D614-P681-T716
S494-D614-P681-T716
D80-F157-L452-D614-T859-D950
L5-L54-E132-Y453-T478-E484-D614-P681-T732
S494-D614-P681-T716
D80-F157-L452-D614-T859-D950

D614

D138-E554-D614

D138-E554-D614

D614-P681

A67-D614

D138-E554-D614

P681

A67-D614-P681

K444-D614

K444-D614

K444-D614

D614

D614

D614-T732

D614-P681

T478-D614-P681-T732
D80-L452-D614-T859
D80-L452-D614-T859

T478-D614-P681
D80-L452-D614-P681-T859
D80-L452-D614-T859

D614-P681-T732

D80-L452-D614-T859

D614

D614

T478-D614-T732
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1.00
1.00
0.83
1.00
0.75
1.00
1.00
1.00
1.00
1.00
1.00
0.63
0.63
1.00
0.63
1.00
1.00
0.81
0.75
1.00
0.55
0.58
0.68
1.00
0.61
0.59
0.57
1.00
0.67
1.00
0.76
0.74
0.83
1.00
1.00
0.75
1.00
1.00
0.75
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.69
0.67
0.96
0.78
0.67
1.00
1.00
1.00
1.00
0.75
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300
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302
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304
305
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308
309
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314
315
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325
326
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328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351

Oregon
Oregon
Oregon
Oregon
Oregon
Oregon
Oregon
Oregon
Oregon
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Puerto Rico
Puerto Rico
Puerto Rico
Puerto Rico
Puerto Rico
Puerto Rico
Puerto Rico
Rhode Island
South Carolina
Tennessee
Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Utah

Utah

Utah

Utah

Utah

Utah

Utah

Utah

Utah

Utah

Utah

Utah
Virginia
Virginia

PG4
PGS
PG6
PG7
PG8
PG9
PG10
PG11
PG12
PG1
PG3
PG4
PGS
PG6
PG7
PG8
PG9
PG10
PG11
PG12
PG2
PG3
PG4
PGS
PG6
PG7
PG8
PG1
PG2
PG1
PG1
PG3
PG4
PGS
PG6
PG7
PG8
PG9
PG10
PG11
PG12
PG13
PG14
PG15
PG16
PG2
PG3
PGS
PG6
PG7
PG8
PG9
PG10
PG11
PG14
PG15
PG16
PG2
PG3

461

27
76
5061
785
63

148

26

29

68

20

3196
240

RG2,RG4
RG1,RG4
RG1,RG4
RG1,RG4
RG1,RG4
RG4,RGS
RG3,RG4
RG1,RG4
RG3,RG4

RG2

RG2,RG3
RG1,RG2
RG2,RGS5
RG2,RG4
RG2,RG4
RG2,RG4
RG2,RG4
RG2,RG4
RG2,RG4
RG2,RG4
D614
T20,D614
D253,D614
D253
D253,D614
D253,D614
D253,D614
D614

D614

D614

RG3

RG1,RG3
RG3,RG4
RG1,RG3
RG1,RG3
RG1,RG3
RG2,RG3
RG3,RGS5
RG1,RG3
RG2,RG3
RG2,RG3,RG4
RG2,RG3,RGS5
RG2,RG3,RGS
RG2,RG4,RGS5
RG2

RG4

RG3,RG4
RG2,RG4
RG1,RG4
RG4,RGS
RG1,RG3,RG4
RG1,RG4
RG2,RG4
RG1,RG4

RG4
RG1,RG4,RGS5
RG1,RG4

RG3

RG3,RGS5
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D178-D614
S13-Q52-Q173-L452-D614-Q675-S939
S13-Q52-Q173-L452-D614-Q675-S939
S13-Q52-Q173-L452-D614-Q675-S939
S13-Q52-Q173-L452-D614-Q675-S939
D614-K1191

T478-D614-T732
S13-Q52-Q173-L452-D614-Q675-S939
T478-D614-T732

D614

D614-Q677

Q173-D614

D614-P681

D614-N679

D614-N679

D614-N679

D614-N679

D614-N679

D614-N679

D614-N679

D614

T20-D614

D253-D614

D253

D253-D614

D253-D614

D253-D614

D614

D614

D614

D614

L54-A520-D614-N641-M731-S943
D614-Q677
L54-A520-D614-N641-M731-S943
L54-A520-D614-N641-M731-S943
L54-A520-D614-N641-M731-S943
T478-D614-T732

D614-P681
L54-A520-D614-N641-M731-S943
T478-D614-T732

T478-D614-Q677-T732
T478-D614-P681-T732
T478-D614-P681-T732
T478-Q677-P681-T732

T478-T732

D614

D253-D614

T22-D614-S698
S13-D138-T478-D614-T732-E1144-N1187
D614-P681
S13-D138-D253-T478-D614-T732-E1144-N1187
S13-D138-T478-D614-T732-E1144-N1187
T22-D614-S698
S13-D138-T478-D614-T732-E1144-N1187
D614
S13-D138-T478-D614-P681-T732-E1144-N1187
S13-D138-T478-D614-T732-E1144-N1187
D614

D614-P681
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1.00
0.58
0.62
0.58
0.59
1.00
1.00
0.62
0.75
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.60
1.00
0.70
0.60
0.60
0.75
1.00
0.60
0.75
0.83
1.00
0.83
0.83
0.50
1.00
1.00
0.99
0.58
1.00
0.72
0.58
0.75
0.58
1.00
0.78
0.58
1.00
1.00



352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390

Virginia
Virginia
Virginia
Virginia
Virginia
Virginia
Virginia
Virginia
Virginia
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wyoming
Wyoming
Wyoming
Wyoming
Wyoming
Wyoming
Wyoming
Wyoming
Wyoming
Other

PG4
PGS
PG6
PG7
PG8
PG9
PG10
PG11
PG12
PG2
PG4
PGS
PG7
PG8
PG9
PG10
PG11
PG12
PG1
PG3
PG4
PGS
PG6
PG7
PG8
PG9
PG10
PG11
PG12
PG2
PG3
PG4
PG6
PG7
PG8
PG10
PG11
PG12
PG2

180

6325
631
55
82
25
235
115
56
91

176

E NIV I N

9
37
640

RG1,RG3
RG3,RG4
RG2,RG3
RG1,RG3
RG2,RG3,RGS5
RG2,RG3,RG4
RG1,RG3,RGS5
RG3,RG4,RGS5
RG2,RG3,RGS5
RG3
RG3,RG4,RGS5
RG3,RGS5
RG3,RG4
RG1,RG3
RG2,RG3
RG1,RG3
RG1,RG3
RG1,RG3

RG3

RG3,RG4
RG2,RG3
RG2,RG3
RG1,RG3
RG3,RGS5
RG1,RG3
RG1,RG3
RG1,RG3
RG1,RG3

RG2

RG2

RG3

RGS5

RG1

RG1,RG4

RG1

RG4

RG1,RG4
RG1,RG4
D614
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A263-D614-A701
D614-Q677

E484-D614

A263-D614-A701

E484-D614-P681

E484-D614-Q677
A263-D614-P681-A701

D614-Q677-P681

E484-D614-P681

D614

D614-Q677-T732

D614-T732

D614-Q677
S13-W152-L452-V483-N501-D614-A684
D178-D614
S13-W152-L452-V483-N501-D614-A684
S13-W152-L452-V483-N501-D614-A684
S13-W152-L452-V483-N501-D614-A684
D614

D614-Q677

E583-D614-Q675

E583-D614-Q675
F157-N501-A575-D614-P681-M1229
D614-E780
F157-N501-A575-D614-P681-M1229
F157-N501-A575-D614-P681-M1229
F157-N501-A575-D614-P681-M1229
F157-N501-A575-D614-P681-M1229
E583-Q675

Q173

D215

P681

S13-W152-W258

S13-W152-W258-L452

S13-W152-W258

L452

S13-W152-W258-L452
S13-W152-W258-L452

D614

0.75
1.00
1.00
0.75
1.00
1.00
0.83
1.00
1.00
1.00
1.00
1.00
0.98
0.61
1.00
0.53
0.58
0.74
1.00
1.00
0.75
0.97
0.60
1.00
0.60
0.61
0.60
0.60
1.00
1.00
1.00
1.00
1.00
0.50
0.60
1.00
0.70
1.00
1.00

“Other” includes sequences from South Dakota, Vermont, and the Virgin Islands, in addition to sequences for which state information was

missing.
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Table S6. List of individuals from the Originating laboratories responsible for obtaining the specimens and the Submitting laboratories where genetic sequence data were generated and shared via the GISAID
Initiative, on which this research is based.

We gratefully acknowledge the following Authors from the Originating laboratories responsible for obtaining the specimens, as well as the
Submitting laboratories where the genome data were generated and shared via GISAID, on which this research is based.

All Submitters of data may be contacted directly via www.gisaid.org

Authors are sorted alphabetically.

Accession ID L y L vy Authors
EPI_ISL_7543837, EPI_ISL_7543885, EPI_ISL_7544121, EPI_ISL_7544319, EPI_ISL_7544331, EP|_ISL_7544369, EPI_ISL_7544456, EPI_ISL_7544613, EPI_ISL_7544642, EPI_ISL_7544715
see above 2 Military Hospital we MAA NHLS/uCT Arash Iranzadeh; Bruna Galvao; Carolyn Williamson; Deelan Doolabh; Diana Hardie; Gert Marais; Innocent Mudau; Luicer Olubayo; Lynn Tyers; Marvin Hsiao; Nokuzola Mbhele; Rageema Joseph; Stephen Korsman
EPI_ISL_7621467, 4Cyte Pathology NSW Health Pathology - Institute of Arnott A.; Draper J.; Gall M.; Martinez E.; Rockett R.; Sintchenko V.; on behalf of ICPMR
EPI_ISL_7621483, Clinical Pathology and Medical
EPI_ISL_7621936 Research; Westmead Hospital;
University of Sydney
EPI_ISL_7495248, A. Krumbholz, Labor Dr. Krause und Charité Universitatsmedizin Berlin, Barbara Miihlemann; Christian Drosten; Julia Schneider; julia Tesch; Jérn Beheim-Schwarzbach; Talitha Veith; Terry Jones; Tobias Bleicker; Victor M Corman
EPI_ISL_7495249, Kollegen MVZ GmbH, Kiel Institut fiir Virologie
EPI_ISL_7495250
EPI_ISL_7405721 A.S.L. CITTA DI TORINO - OSPEDALE Fondazione del Piemonte per Antonino Sottile; Giorgio Giardina; Paola Marino; Silvia Brossa
AMEDEO DI SAVOIA I'Oncologia IRCCS
EPI_ISL_7306737 A.S.L. TO4 Fondazione del Piemonte per Antonino Sottile; Giorgio Giardina; Paola Marino; Silvia Brossa

I'Oncologia IRCCS
EPI_ISL_7016910, EPI_ISL_7569944, EPI_ISL_7569960, EPI_ISL_7569961, EPI_ISL_7569968, EPI_ISL_7569970, EPI_ISL_7569978, EPI_ISL_7569980, EPI_ISL_7569985, EPI_ISL_7569988
see above ACT Pathology Schwessinger Lab Ashley Jones; Austin Bird; Bayantes Dagvadorj; Benjamin Schwessinger; Carl McCombe; Carolina Correa Ospina; Catalina Barragan Quintero; Craig Kennedy; Elise Kellett; Emma Crean; Evie Hodgson; Gabrielle Smith; Karina Kennedy; Rachel Leonard; Rene Riedelbauch; Robyn Hall; Salome
Wilson; Scott Ferguson
EPI_ISL_6891760, EPI_ISL_7129657, EPI_ISL_7129884, EPI_ISL_7130085, EPI_ISL_7130189, EPI_ISL_7130344, EPI_ISL_7130486

see above AGES-Institute for medical AGES-Institute for medical Microbiology Alexander Indra; Elisabeth Polster; Florian Heger; Julia Klikovits; Kathrin Lippert; Marion Blaschitz; Patrick Hyden; Peter Hufnagl; Stefanie Dobrovolny; Vera Wallner
Microbiology and Hygiene Vienna and Hygiene Vienna
EPI_ISL_7381191 AHRI CERI, Centre for Epidemic Response Arisha Maharaj; Bernstein Mallory; Cele Sandile; Giandhari J; Karim Farina; Khan Khadija; Moir M; Naidoo Y; Pillay S; Ramphal U; Ramphal Y; San JE; Sigal Alex; Tegally H; Tshiabuila D; Wilkinson E; de Oliveira T; van Wyk §

and Innvoation, Stellenbosch University
and KRISP, KZN Research Innovation
and Sequencing Platform, UKZN,

EPI_ISL_7358094 AHRI-Sigal CERI, Centre for Epidemic Response Bernstein Mallory; Cele Sandile; Giandhari J; Karim Farina; Khan Khadija; Moir M; Naidoo Y; Nokukhanya Mdlalose; Pillay S; Ramphal U; Ramphal Y; San JE; Sigal Alex; Tegally H; Tshiabuila D; Wilkinson E; de Oliveira T
and Innvoation, Stellenbosch University
and KRISP, KZN Research Innovation
and Sequencing Platform, UKZN.
EPI_ISL_7636072 AZDelta AZ Delta Medical Laboratories in Dieter De Smet; Frederik Van Hoecke; Geert Martens; on behalf of AZ Delta COVID-19 Genomics core (member of Genomic surveillance of SARS-CoV-2 in Belgium network)
Roeselare, Belgium
EPI_ISL_7154405 Aegis Sciences Corporation Centers for Disease Control and Alec Vest; Benjamin Rambo-Martin; Christopher Gulvick; Clinton Paden; Cyndi Clark; Dakota Howard; Dhwani Batra; Dillon Nall; Duncan MacCannell; Erisa Sula; Ethan Sanders; Holly Houdeshell; Jason Caravas; Kristine Lacek; Matthew Hardison; Matthew Schmerer; Ola Kvalvaag; Patrick
Prevention Division of Viral Diseases, Campbell; Peter Cook; Rob Case; Scott Sammons; Shatavia Morrison; Shaun Westlund; Tymeckia Kendall; Victoria Caban Figueroa; Vikramsinha Ghorpade; Yvette Unoarumhi
Pathogen Discovery
EPI_ISL_7452769, Aesculabor Hamburg, Institut der Heinrich Pette Institute, Leibniz Adam Grundhoff; Alexis Robitaille; Johannes Knobloch; Martin Aepfelbacher; Nicole Fischer; Thomas Giinther
EPI_ISL_7452775 Labormedizin Institute for Experimental Virology
EPI_ISL_7470217, Akershus University Hospital, Norwegian Institute of Public Health, Atiya R Ali; Debech Nadia; Engebretsen Serina Beate; Garcia Llorente Ignacio; Hilde Elshaug; Hilde Vollan; Jon Bréte; Kamilla Heddeland Instefjord; Karoline Bragstad; Kathrine Stene-Johansen; Line Victoria Moen; Marie Paulsen Madsen; Olav Hungnes; Pedersen Benedikte Nevjen; Rasmus Riis
EPI_ISL_7470278, Department for Microbiology and Department of Virology Kopperud
EPI_ISL_7470360, Infectious Disease Control
EPLISL_7470368,
EPI_ISL_7470391,
EPI_ISL_7470446
EPI_ISL_7620089 Alaska State Virology Laboratory Alaska State Virology Laboratory Elva House; Jack Chen; Jacob Zidek; Jeremy Roe; Lisa Smith; Ph.D.
EPI_ISL_7146436, Allergy, Immunology and Cell Allergy, Immunology and Cell Biology Ayesha Wijesi Chandima Deshni i Dinuka Ari Diyanath i Dumni Farha Bary; Gathsaurie Neelika Malavige; Tibutius Thanesh
EPI_ISL_7506705 Biology Unit (AICBU) Unit (AICBU)
EPI_ISL_7544441 Alma CDC wc AHC NHLS/UCT Arash Iranzadeh; Bruna Galvao; Carolyn Williamson; Deelan Doolabh; Diana Hardie; Gert Marais; Innocent Mudau; Luicer Olubayo; Lynn Tyers; Marvin Hsiao; Nokuzola Mbhele; Rageema Joseph; Stephen Korsman
EPI_ISL_7264139, Alpha Labs National Microbiology Laboratory (NML)  Anna Majer; Anneliese Landgraff; CanCOGeN's metadata curation team; Darian Hole; Dynacare Brampton COVID-19 Diagnostic team; Elsie Grudeski; Gary Van Domselaar; Gordon Jolly; Grace Seo; Jennifer Tanner; Madison Chapel; Morag Graham; Natalie Knox; Nathalie Bastien; Philip Mabon;

EPI_ISL_7265455, Public Health Agency of Canada CanCOGeN team; Rhiannon Huzarewich; Russell Mandes; Shari Tyson; Timothy Booth; Yan Li
EPI_ISL_7265456

EPI_ISL_6914011, EP|_ISL_6914012, EP|_ISL_6914013, EPI_ISL_6914014, EP|_ISL_6914015, EP|_ISL_6914016, EP|_ISL_6914017, EP|_ISL_6914018, EPL_ISL_6914019, EPL_ISL_6914020, EPL_ISL_6914021, EPL_ISL_6914022, EPI_ISL_6914023, EPI_ISL_6914024, EPI_ISL_6914025, EPI_ISL_6914026, EPI_ISL_6914027, EPI_ISL_6914028, EPI_ISL_6914029, EPI_ISL_6914030, EP|_ISL_6914031, EP|_ISL_6914032,
EPI_ISL_6914033, EPI_ISL_6914034, EPI_ISL_6914035, EPI_ISL_6914036

see above Ampath Laboratories National Institute for Communicable Amoako DG; Bhiman JN; Everatt J; Ismail A; Mahlangu B; Mnguni A; Mohale T; Ntuli N; Scheepers C; Wolter N
Diseases of the National Health
Laboratory Service
EPI_ISL_7605587, Anglo American National Institute for Communicable Amoako DG; Bhiman JN; Everatt J; Ismail A; Mahlangu B; Mnguni A; Mohale T; Ntuli N; Scheepers C; Wolter N
EPI_ISL_7605639, Diseases of the National Health
EPI_ISL_7605640, Laboratory Service

EPI_ISL_7605743,
EPI_ISL_7605745

EPLISL_7011321, Area of Virology, Serology and Virology Research Laboratory; Area of
EPL_ISL_7568602 Virology Division (SAVID), New South Virology, Serology and Virology
Wales Health Pathology Randwick Division (SAVID), New South Wales
Health Pathology Randwick

Au, J.; Bull, R.; Deveson, L.; Foster, C.; Rawlinson, W.; Ruiz Silva, M.; Van Hal, S.

EPL_ISL_7503376, Arizona State University
EPL_ISL_7503377,
EPI_ISL_7503378,
EPI_ISL_7548950,
EPL_ISL_7548951,
EPLISL_7548952
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