
Supplementary Materials for “Tracking SARS-CoV-2 Spike Protein Mutations in the United 
States (January 2020 – March 2021) Using a Statistical Learning Strategy” by Zhao et al. 

Contents 

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 AA position vs. q-value. ...........2 

Figure S2. Temporal patterns of VRVs identified in each state/territory ....................................................... 11 

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 ............ 24 

Figure S4. Presence of VRVs among all cases in each state/territory. ........................................................... 25 

Table S1. Distribution of the 21,391 VOI/VOC sequences by specific variant and by state/territory. ...... 32 

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. ................................................................................................................................................... 33 

Table S3. The 10 identified geo-VRV clusters (TP1 through TP10), based on temporal profiles. ............ 34 

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. ................................................................................... 39 

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. ..... 42 

1

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.........................................................................49



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). 

7



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

16



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 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-VRV 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). 

30



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.1.427 B.1.429 B.1.525 B.1.526 P.1 P.2 
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 
Iowa 8 7 4 
Kansas 28 10 23 
Kentucky 8 2 11 6 
Louisiana 38 4 32 1 
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.  

“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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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 
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Table S3. The 10 identified geo-VRV 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 D1163 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 TP1 10 Colorado L5 4.80E-04 3.32E-03 2.92E-01 
11 TP1 11 Colorado Q173 5.14E-05 5.14E-04 2.77E-01 
12 TP1 12 Colorado S359 1.00E-10 1.13E-09 3.58E-01 
13 TP1 13 Colorado N1023 3.10E-04 2.32E-03 1.02E-01 
14 TP1 14 Colorado A1078 1.00E-10 1.13E-09 2.46E-01 
15 TP1 15 Connecticut T732 5.26E-05 4.91E-04 1.24E-01 
16 TP1 16 Florida F220 1.00E-10 2.91E-09 1.75E-01 
17 TP1 17 Florida V1164 3.18E-06 6.73E-05 3.49E-01 
18 TP1 18 Georgia A263 1.02E-05 3.15E-04 3.62E-01 
19 TP1 19 Illinois 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 TP1 21 Louisiana N1187 1.00E-10 1.50E-09 3.49E-01 
22 TP1 22 Maine G72 3.34E-05 8.12E-04 1.59E-01 
23 TP1 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 TP1 25 Massachusetts A845 1.00E-10 2.00E-09 1.20E-01 
26 TP1 26 Massachusetts K1073 1.00E-10 2.00E-09 2.16E-01 
27 TP1 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 TP1 29 Michigan T95 1.00E-10 1.02E-09 2.01E-01 
30 TP1 30 Michigan F486 3.18E-07 3.05E-06 2.65E-01 
31 TP1 31 Michigan N501 1.00E-10 1.02E-09 2.24E-01 
32 TP1 32 Michigan G1085 1.00E-10 1.02E-09 2.71E-01 
33 TP1 33 Minnesota L5 1.00E-10 1.67E-09 2.51E-01 
34 TP1 34 Minnesota A222 1.00E-10 1.67E-09 1.76E-01 
35 TP1 35 Minnesota S494 1.32E-05 1.55E-04 1.56E-01 
36 TP1 36 Minnesota E780 1.00E-10 1.67E-09 1.39E-01 
37 TP1 37 Minnesota T859 1.00E-10 1.67E-09 1.20E-01 
38 TP1 38 Minnesota V1040 9.48E-06 1.23E-04 2.47E-01 
39 TP1 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 TP1 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 TP1 50 New York T478 1.00E-10 7.97E-10 7.79E-01 
51 TP1 51 New York E484 1.00E-10 7.97E-10 1.07E-01 
52 TP1 52 New York T732 1.00E-10 7.97E-10 4.38E-01 
53 TP1 53 North Carolina A67 1.00E-10 3.25E-09 2.05E-01 
54 TP1 54 North Carolina D138 1.00E-10 3.25E-09 1.78E-01 
55 TP1 55 North Carolina K444 7.75E-06 2.01E-04 1.81E-01 
56 TP1 56 North Carolina E554 1.00E-10 3.25E-09 2.31E-01 
57 TP1 57 Oregon D178 1.00E-10 2.54E-09 1.82E-01 
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58 TP1 58 Oregon K1191 1.18E-05 1.50E-04 1.02E-01 
59 TP1 59 Pennsylvania Q173 1.01E-05 5.84E-04 1.01E-01 
60 TP1 60 Pennsylvania N679 2.73E-05 7.91E-04 1.36E-01 
61 TP1 61 Puerto Rico D253 3.82E-04 2.42E-03 3.53E-01 
62 TP1 62 Texas L54 1.00E-10 1.48E-09 4.61E-01 
63 TP1 63 Texas A520 1.00E-10 1.48E-09 2.37E-01 
64 TP1 64 Texas N641 1.00E-10 1.48E-09 1.12E-01 
65 TP1 65 Texas M731 1.10E-04 1.24E-03 1.67E-01 
66 TP1 66 Texas S943 1.00E-10 1.48E-09 1.63E-01 
67 TP1 67 Utah S13 1.00E-10 9.75E-10 9.43E-01 
68 TP1 68 Utah T22 1.00E-10 9.75E-10 1.09E-01 
69 TP1 69 Utah D253 1.00E-10 9.75E-10 4.58E-01 
70 TP1 70 Utah S698 1.00E-10 9.75E-10 1.19E-01 
71 TP1 71 Utah N1187 8.01E-04 5.00E-03 3.45E-01 
72 TP1 72 Virginia A263 1.00E-10 2.90E-09 1.69E-01 
73 TP1 73 Virginia A701 4.00E-05 4.83E-04 2.75E-01 
74 TP1 74 Washington S13 1.00E-10 1.81E-09 1.77E-01 
75 TP1 75 Washington W152 1.00E-10 1.81E-09 1.33E-01 
76 TP1 76 Washington V483 2.32E-06 3.30E-05 1.36E-01 
77 TP1 77 Washington N501 4.61E-04 3.61E-03 2.22E-01 
78 TP1 78 Washington A684 1.00E-10 1.81E-09 1.15E-01 
79 TP1 79 Wisconsin F157 1.00E-10 1.30E-09 1.01E-01 
80 TP1 80 Wisconsin N501 1.00E-10 1.30E-09 1.66E-01 
81 TP1 81 Wisconsin A575 1.77E-06 1.97E-05 1.06E-01 
82 TP1 82 Wisconsin E583 1.00E-10 1.30E-09 1.33E-01 
83 TP1 83 Wisconsin Q675 1.00E-10 1.30E-09 1.31E-01 
84 TP1 84 Wisconsin P681 1.00E-10 1.30E-09 1.04E-01 
85 TP1 85 Wisconsin E780 1.00E-10 1.30E-09 2.16E-01 
86 TP1 86 Wisconsin M1229 1.00E-10 1.30E-09 1.03E-01 
87 TP1 87 Wyoming Q173 9.60E-06 1.78E-04 1.32E-01 
88 TP1 88 Wyoming D215 1.00E-10 2.17E-09 1.54E-01 
89 TP10 1 Puerto Rico T20 1.00E-10 9.50E-10 7.32E-01 
90 TP2 1 Alabama D614 1.00E-10 3.70E-09 1.00E+00 
91 TP2 2 Alaska D614 1.00E-10 1.15E-09 1.00E+00 
92 TP2 3 Arizona D614 1.00E-10 1.10E-09 9.98E-01 
93 TP2 4 Arkansas D614 1.00E-10 1.70E-09 1.00E+00 
94 TP2 5 California D614 1.00E-10 1.14E-09 1.00E+00 
95 TP2 6 Colorado D614 1.00E-10 1.13E-09 1.00E+00 
96 TP2 7 Connecticut D614 1.11E-06 1.56E-05 1.00E+00 
97 TP2 8 Delaware D614 1.00E-10 5.30E-09 9.96E-01 
98 TP2 9 Florida D614 1.00E-10 2.91E-09 1.00E+00 
99 TP2 10 Georgia D614 1.00E-10 6.15E-09 1.00E+00 
100 TP2 11 Hawaii D614 1.07E-07 1.07E-06 9.99E-01 
101 TP2 12 Illinois D614 1.00E-10 3.23E-09 1.00E+00 
102 TP2 13 Indiana D614 4.97E-04 7.46E-03 9.99E-01 
103 TP2 14 Iowa D614 1.00E-10 1.20E-09 1.00E+00 
104 TP2 15 Kansas D614 1.00E-10 4.10E-09 1.00E+00 
105 TP2 16 Kentucky D614 1.00E-10 3.40E-09 1.00E+00 
106 TP2 17 Louisiana D614 1.00E-10 1.50E-09 1.00E+00 
107 TP2 18 Maine D614 4.55E-04 8.31E-03 1.00E+00 
108 TP2 19 Massachusetts D614 1.00E-10 2.00E-09 1.00E+00 
109 TP2 20 Michigan D614 1.00E-10 1.02E-09 1.00E+00 
110 TP2 21 Minnesota D614 1.00E-10 1.67E-09 1.00E+00 
111 TP2 22 Mississippi D614 1.00E-10 1.80E-09 1.00E+00 
112 TP2 23 Missouri D614 1.00E-10 3.50E-09 1.00E+00 
113 TP2 24 Montana D614 1.00E-10 1.00E-09 1.00E+00 
114 TP2 25 Nebraska D614 1.00E-10 2.40E-09 1.00E+00 
115 TP2 26 Nevada D614 8.86E-07 2.48E-05 1.00E+00 
116 TP2 27 New Hampshire D614 1.00E-10 4.50E-09 1.00E+00 
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117 TP2 28 New Jersey D614 1.00E-10 7.30E-09 1.00E+00 
118 TP2 29 New Mexico D614 1.77E-06 5.19E-05 1.00E+00 
119 TP2 30 New York D614 1.00E-10 7.97E-10 1.00E+00 
120 TP2 31 North Carolina D614 1.00E-10 3.25E-09 9.97E-01 
121 TP2 32 North Dakota D614 1.00E-10 1.60E-09 1.00E+00 
122 TP2 33 Ohio D614 1.05E-05 1.26E-04 1.00E+00 
123 TP2 34 Oklahoma D614 1.00E-10 2.30E-09 1.00E+00 
124 TP2 35 Oregon D614 1.00E-10 2.54E-09 1.00E+00 
125 TP2 36 Pennsylvania D614 2.43E-05 7.91E-04 1.00E+00 
126 TP2 37 Puerto Rico D614 1.00E-10 9.50E-10 1.00E+00 
127 TP2 38 Rhode Island D614 1.00E-10 4.00E-09 1.00E+00 
128 TP2 39 South Carolina D614 1.00E-10 4.50E-09 9.99E-01 
129 TP2 40 Tennessee D614 1.00E-10 3.30E-09 1.00E+00 
130 TP2 41 Texas D614 1.00E-10 1.48E-09 1.00E+00 
131 TP2 42 Utah D614 1.00E-10 9.75E-10 1.00E+00 
132 TP2 43 Virginia D614 1.00E-10 2.90E-09 1.00E+00 
133 TP2 44 Washington D614 1.00E-10 1.81E-09 1.00E+00 
134 TP2 45 Wisconsin D614 1.00E-10 1.30E-09 1.00E+00 
135 TP2 46 USA(others) D614 1.00E-10 5.10E-09 1.00E+00 
136 TP3 1 Alabama Q677 1.00E-10 3.70E-09 4.12E-01 
137 TP3 2 Arizona Q677 1.00E-10 1.10E-09 1.03E-01 
138 TP3 3 Arizona P681 1.00E-10 1.10E-09 2.48E-01 
139 TP3 4 California P681 1.00E-10 1.14E-09 2.92E-01 
140 TP3 5 California T732 1.00E-10 1.14E-09 2.14E-01 
141 TP3 6 Colorado P681 1.00E-10 1.13E-09 2.28E-01 
142 TP3 7 Connecticut N501 1.00E-10 1.68E-09 3.09E-01 
143 TP3 8 Florida Q677 1.00E-10 2.91E-09 1.85E-01 
144 TP3 9 Hawaii Q677 9.11E-06 6.08E-05 4.57E-01 
145 TP3 10 Illinois Q677 1.00E-10 3.23E-09 1.91E-01 
146 TP3 11 Indiana Q677 4.97E-05 1.49E-03 2.01E-01 
147 TP3 12 Louisiana T478 1.00E-10 1.50E-09 4.27E-01 
148 TP3 13 Louisiana P681 1.00E-10 1.50E-09 5.19E-01 
149 TP3 14 Louisiana T732 1.00E-10 1.50E-09 4.58E-01 
150 TP3 15 Maryland P681 1.00E-10 1.74E-09 2.35E-01 
151 TP3 16 Massachusetts N501 7.76E-05 9.98E-04 2.80E-01 
152 TP3 17 Massachusetts Q677 1.00E-10 2.00E-09 1.82E-01 
153 TP3 18 Michigan G142 1.00E-10 1.02E-09 3.12E-01 
154 TP3 19 Michigan E180 1.00E-10 1.02E-09 3.24E-01 
155 TP3 20 Michigan Q677 1.00E-10 1.02E-09 3.36E-01 
156 TP3 21 Michigan S940 1.00E-10 1.02E-09 2.97E-01 
157 TP3 22 Minnesota Q677 1.00E-10 1.67E-09 1.48E-01 
158 TP3 23 New Mexico Q677 3.03E-06 6.79E-05 2.31E-01 
159 TP3 24 New York P681 1.00E-10 7.97E-10 5.58E-01 
160 TP3 25 Pennsylvania P681 5.30E-04 8.79E-03 1.99E-01 
161 TP3 26 Texas Q677 1.00E-10 1.48E-09 1.48E-01 
162 TP3 27 Utah P681 1.00E-10 9.75E-10 2.35E-01 
163 TP3 28 Virginia P681 1.00E-10 2.90E-09 1.86E-01 
164 TP3 29 Wisconsin Q677 1.00E-10 1.30E-09 1.61E-01 
165 TP3 30 Wyoming S13 1.00E-10 2.17E-09 4.67E-01 
166 TP4 1 Alaska G75 1.00E-10 1.15E-09 9.10E-01 
167 TP5 1 Arizona T478 1.00E-10 1.10E-09 1.03E-01 
168 TP5 2 Arizona T732 1.00E-10 1.10E-09 1.49E-01 
169 TP5 3 California S13 1.00E-10 1.14E-09 1.27E-01 
170 TP5 4 California W152 1.00E-10 1.14E-09 1.15E-01 
171 TP5 5 California L452 1.00E-10 1.14E-09 1.43E-01 
172 TP5 6 California T478 1.00E-10 1.14E-09 2.26E-01 
173 TP5 7 Colorado T478 1.00E-10 1.13E-09 1.70E-01 
174 TP5 8 Colorado A871 1.00E-10 1.13E-09 2.22E-01 
175 TP5 9 Colorado G1167 1.37E-04 1.23E-03 1.13E-01 

36



176 TP5 10 Colorado M1237 1.00E-10 1.13E-09 2.75E-01 
177 TP5 11 Connecticut P681 4.88E-05 4.91E-04 1.79E-01 
178 TP5 12 DC E484 3.08E-04 3.69E-03 2.72E-01 
179 TP5 13 Delaware Q677 2.21E-04 5.85E-03 1.53E-01 
180 TP5 14 Florida P681 1.00E-10 2.91E-09 1.30E-01 
181 TP5 15 Illinois P681 1.00E-10 3.23E-09 2.00E-01 
182 TP5 16 Illinois T732 1.00E-10 3.23E-09 1.11E-01 
183 TP5 17 Indiana T478 3.60E-06 2.16E-04 1.78E-01 
184 TP5 18 Indiana T732 3.63E-04 7.26E-03 1.51E-01 
185 TP5 19 Kansas P681 2.50E-04 3.41E-03 1.99E-01 
186 TP5 20 Kansas E780 9.05E-05 1.86E-03 3.04E-01 
187 TP5 21 Kentucky G257 1.27E-06 2.17E-05 3.42E-01 
188 TP5 22 Maine A520 1.00E-10 7.30E-09 2.26E-01 
189 TP5 23 Maryland D80 1.00E-10 1.74E-09 4.94E-01 
190 TP5 24 Maryland W152 1.00E-10 1.74E-09 1.36E-01 
191 TP5 25 Maryland S155 1.00E-10 1.74E-09 7.14E-01 
192 TP5 26 Maryland F157 1.00E-10 1.74E-09 6.57E-01 
193 TP5 27 Maryland L452 1.00E-10 1.74E-09 5.69E-01 
194 TP5 28 Maryland E484 1.00E-10 1.74E-09 1.81E-01 
195 TP5 29 Maryland T859 1.00E-10 1.74E-09 6.73E-01 
196 TP5 30 Maryland D950 2.53E-05 3.51E-04 6.28E-01 
197 TP5 31 Massachusetts P681 1.00E-10 2.00E-09 1.33E-01 
198 TP5 32 Massachusetts T732 1.00E-10 2.00E-09 1.28E-01 
199 TP5 33 Minnesota P681 1.00E-10 1.67E-09 1.55E-01 
200 TP5 34 Mississippi P681 4.48E-04 2.69E-03 2.73E-01 
201 TP5 35 Nevada S13 1.00E-10 4.90E-09 2.31E-01 
202 TP5 36 Nevada W152 9.82E-05 1.20E-03 1.53E-01 
203 TP5 37 Nevada L452 6.05E-04 5.39E-03 1.44E-01 
204 TP5 38 Nevada T478 1.74E-04 1.90E-03 1.53E-01 
205 TP5 39 Nevada Q677 3.72E-05 6.08E-04 3.09E-01 
206 TP5 40 Nevada P681 1.26E-06 2.48E-05 1.72E-01 
207 TP5 41 Nevada T732 1.11E-06 2.48E-05 1.50E-01 
208 TP5 42 New Jersey F157 3.92E-05 7.16E-04 2.46E-01 
209 TP5 43 New Jersey L452 3.20E-05 7.16E-04 1.41E-01 
210 TP5 44 New Jersey T478 2.91E-06 1.06E-04 2.00E-01 
211 TP5 45 New Jersey T859 2.66E-04 3.85E-03 1.88E-01 
212 TP5 46 New Mexico T478 4.06E-06 6.79E-05 1.30E-01 
213 TP5 47 New Mexico P681 6.50E-06 9.51E-05 1.60E-01 
214 TP5 48 New Mexico T732 1.00E-10 5.85E-09 1.71E-01 
215 TP5 49 New York L5 1.00E-10 7.97E-10 1.19E-01 
216 TP5 50 New York D80 1.00E-10 7.97E-10 2.76E-01 
217 TP5 51 New York F157 1.00E-10 7.97E-10 2.94E-01 
218 TP5 52 New York L452 1.00E-10 7.97E-10 3.27E-01 
219 TP5 53 New York S494 1.00E-10 7.97E-10 1.91E-01 
220 TP5 54 New York T716 1.00E-10 7.97E-10 1.88E-01 
221 TP5 55 New York T859 1.00E-10 7.97E-10 2.91E-01 
222 TP5 56 New York D950 1.00E-10 7.97E-10 2.65E-01 
223 TP5 57 North Carolina P681 4.22E-05 7.83E-04 1.49E-01 
224 TP5 58 Ohio D80 9.98E-06 1.26E-04 4.58E-01 
225 TP5 59 Ohio L452 2.73E-05 2.80E-04 4.36E-01 
226 TP5 60 Ohio T478 1.00E-10 7.20E-09 2.30E-01 
227 TP5 61 Ohio P681 3.05E-06 6.04E-05 1.83E-01 
228 TP5 62 Ohio T732 1.81E-07 6.52E-06 2.12E-01 
229 TP5 63 Ohio T859 3.35E-06 6.04E-05 4.33E-01 
230 TP5 64 Oregon S13 3.65E-06 5.79E-05 1.72E-01 
231 TP5 65 Oregon Q52 2.68E-04 2.27E-03 1.75E-01 
232 TP5 66 Oregon Q173 7.88E-06 1.11E-04 1.49E-01 
233 TP5 67 Oregon L452 2.02E-06 3.66E-05 1.57E-01 
234 TP5 68 Oregon T478 9.45E-05 9.23E-04 1.35E-01 
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235 TP5 69 Oregon Q675 1.00E-10 2.54E-09 1.03E-01 
236 TP5 70 Oregon T732 4.45E-04 3.33E-03 1.00E-01 
237 TP5 71 Oregon S939 1.00E-10 2.54E-09 2.95E-01 
238 TP5 72 Pennsylvania Q677 1.31E-06 1.52E-04 1.21E-01 
239 TP5 73 Texas T478 1.00E-10 1.48E-09 1.01E-01 
240 TP5 74 Texas P681 1.00E-10 1.48E-09 1.67E-01 
241 TP5 75 Texas T732 1.00E-10 1.48E-09 1.41E-01 
242 TP5 76 Utah D138 1.00E-10 9.75E-10 1.33E-01 
243 TP5 77 Utah T478 1.00E-10 9.75E-10 2.44E-01 
244 TP5 78 Utah T732 5.14E-04 3.49E-03 2.14E-01 
245 TP5 79 Utah E1144 1.00E-10 9.75E-10 2.65E-01 
246 TP5 80 Virginia E484 1.00E-10 2.90E-09 1.30E-01 
247 TP5 81 Virginia Q677 1.00E-10 2.90E-09 1.70E-01 
248 TP5 82 Washington D178 1.00E-10 1.81E-09 3.85E-01 
249 TP5 83 Washington L452 9.34E-05 8.44E-04 2.53E-01 
250 TP5 84 Washington Q677 1.00E-10 1.81E-09 1.19E-01 
251 TP5 85 Washington T732 1.00E-10 1.81E-09 1.31E-01 
252 TP5 86 Wyoming W152 1.00E-10 2.17E-09 1.83E-01 
253 TP5 87 Wyoming W258 1.00E-10 2.17E-09 2.14E-01 
254 TP5 88 Wyoming L452 1.00E-10 2.17E-09 1.71E-01 
255 TP5 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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  Freq  3 3 10 1 9 12 8 3 2 5 3 3 0 5 4 1 3 2 7 4 9 9 10 9 3 1 1 2 11 1 6 8 16 6 1 7 1 11 5 3 1 1 1 10 11 6 10 10 7 1 
ID State cluster # 1 2 3 4 5 3 1 2 1 1 2 1 2 1 3 4 1 4 3 2 6 1 1 1 1 4 4 4 5 4 6 3 6 2 4 6 4 5 1 2 4 4 4 3 3 1 5 1 5 4 
1 L5 4 1      1                  1 1        1                  
2 S13 6 2     1                        1         1       1  1  1  
3 T20 1 3                                        1           
4 T22 1 3                                             1      
5 A27 1 4                       1                            
6 T29 1 5       1                                            
7 H49 1 2                             1                      
8 Q52 2 2   1                                   1             
9 L54 2 6                                 1           1       

10 A67 1 5                                  1                 
11 G72 1 5                    1                               
12 G75 1 5  1                                                 
13 D80 3 6                     1            1   1               
14 T95 1 4                       1                            
15 E132 1 6                                 1                  
16 D138 3 5           1                       1           1      
17 L141 1 2     1                                              
18 G142 1 4                       1                            
19 W152 5 2     1                1        1                  1  1  
20 S155 1 6                     1                              
21 F157 4 6                     1          1  1               1   
22 Q173 6 5      1        1        1                1 1          1  
23 D178 2 2                                      1         1    
24 E180 2 5                       1         1                   
25 G181 1 5                                1                   
26 D215 1 5                                                 1  
27 F220 1 5          1                                         
28 A222 1 1                        1                           
29 H245 1 7   1                                                
30 D253 2 3                                        1     1      
31 G257 1 5                  1                                 
32 W258 1 5                                                 1  
33 A263 2 5           1                                   1     
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34 S359 1 8      1                                             
35 V382 1 2     1                                              
36 K444 1 5                                  1                 
37 L452 9 2     1                1        1  1  1   1  1         1  1  
38 Y453 1 6                                 1                  
39 T478 13 2   1  1 1         1    1          1  1 1 1   1  1      1 1      
40 V483 1 2                                               1    
41 E484 6 6 1       1            1 1            1             1     
42 F486 1 4                       1                            
43 S494 2 1                        1         1                  
44 N501 5 5       1               1 1                        1 1   
45 S514 1 7   1                                                
46 A520 2 5                    1                        1       
47 E554 1 5                                  1                 
48 K558 1 7   1                                                
49 T572 2 5       1            1                                
50 A575 1 1                                                1   
51 E583 1 1                                                1   
52 D614 46 2 1 1 1 1 1 1 1  1 1 1 1  1 1 1 1 1 1 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  1 
53 N641 1 5                                            1       
54 Q675 3 2                             1         1          1   
55 Q677 19 2 1  1    1  1 1  1  1 1    1   1 1 1     1   1       1     1  1 1 1   
56 N679 2 5                               1        1            
57 P681 24 2   1  1 1 1   1  1  1   1  1  1 1  1 1    1   1 1 1  1   1     1 1 1  1 1  
58 A684 1 2                                               1    
59 S698 1 3                                             1      
60 A701 2 5                                1              1     
61 T716 1 6                                 1                  
62 M731 1 5                                            1       
63 T732 16 2   1  1 1 1       1 1    1   1       1   1 1   1  1      1 1  1    
64 E780 3 1                 1       1                        1   
65 A845 1 5                      1                             
66 N856 1 5                            1                       
67 T859 5 6                     1   1       1  1   1               
68 A871 1 8      1                                             
69 D936 1 5       1                                            
70 S939 1 2                                      1             
71 S940 1 4                       1                            
72 S943 1 5                                            1       
73 D950 2 6                     1            1                  
74 N1023 1 8      1                                             
75 V1040 1 1                        1                           
76 K1073 2 2                      1       1                      
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77 A1078 1 8      1                                             
78 G1085 1 4                       1                            
79 V1133 1 5                      1                             
80 E1144 1 3                                             1      
81 D1163 1 7   1                                                
82 V1164 1 5          1                                         
83 G1167 1 8      1                                             
84 D1168 1 5        1                                           
85 N1187 2 3                   1                          1      
86 K1191 1 2                                      1             
87 V1228 1 5  1                                                 
88 M1229 1 1                                                1   
89 M1237 1 8      1                                             
90 V1264 1 5               1                                                                                     

 

“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 PG1 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 PG5 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 PG8 1 E484,D614 2 E484-D614 1.00 
9 Alaska PG1 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 PG5 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 PG8 1 G75,D614 2 G75-D614 1.00 
16 Arizona PG1 5451 RG3 1 D614 1.00 
17 Arizona PG4 278 RG2,RG3 2 H245-D614 1.00 
18 Arizona PG5 220 RG3,RG4 2 D614-Q677 1.00 
19 Arizona PG6 28 RG1,RG3 7 Q52-T478-S514-K558-D614-T732-D1163 0.58 
20 Arizona PG7 50 RG1,RG3 7 Q52-T478-S514-K558-D614-T732-D1163 0.65 
21 Arizona PG8 310 RG3,RG5 2 D614-P681 1.00 
22 Arizona PG9 33 RG1,RG3 7 Q52-T478-S514-K558-D614-T732-D1163 0.58 
23 Arizona PG10 69 RG1,RG3,RG4 8 Q52-T478-S514-K558-D614-Q677-T732-D1163 0.72 
24 Arizona PG11 73 RG1,RG3 7 Q52-T478-S514-K558-D614-T732-D1163 0.58 
25 Arizona PG12 33 RG1,RG3,RG5 8 Q52-T478-S514-K558-D614-P681-T732-D1163 0.77 
26 Arkansas PG1 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,RG5 2 D614-T732 1.00 
30 California PG5 52 RG1,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 PG8 88 RG2,RG3 4 L141-V382-T478-D614 0.67 
34 California PG9 116 RG1,RG3 4 S13-W152-L452-D614 0.67 
35 California PG10 11 RG1,RG3,RG4 5 S13-W152-L452-D614-P681 0.51 
36 California PG11 287 RG2,RG3,RG4,RG5 6 L141-V382-T478-D614-P681-T732 0.83 
37 California PG12 25 RG1,RG3 4 S13-W152-L452-D614 0.83 
38 California PG13 328 RG1,RG3 4 S13-W152-L452-D614 1.00 
39 California PG14 18 RG1,RG3 4 S13-W152-L452-D614 0.83 
40 California PG15 12 RG1,RG3,RG5 5 S13-W152-L452-D614-T732 0.62 
41 California PG16 14 RG2,RG3,RG4 5 L141-V382-T478-D614-P681 0.78 
42 Colorado PG1 1368 RG4 1 D614 1.00 
43 Colorado PG3 42 RG1,RG4 7 L5-S359-D614-A871-A1078-G1167-M1237 0.67 
44 Colorado PG4 35 RG2,RG4 3 Q173-D614-N1023 0.75 
45 Colorado PG5 158 RG4,RG5 2 D614-T732 1.00 
46 Colorado PG6 95 RG3,RG4 3 T478-D614-P681 0.76 
47 Colorado PG7 21 RG1,RG4 7 L5-S359-D614-A871-A1078-G1167-M1237 0.58 
48 Colorado PG8 85 RG1,RG4 7 L5-S359-D614-A871-A1078-G1167-M1237 0.58 
49 Colorado PG9 42 RG1,RG4 7 L5-S359-D614-A871-A1078-G1167-M1237 0.66 
50 Colorado PG11 60 RG3,RG4,RG5 4 T478-D614-P681-T732 0.98 
51 Colorado PG12 51 RG2,RG4 3 Q173-D614-N1023 1.00 
52 Connecticut PG1 1147 RG3 1 D614 1.00 
53 Connecticut PG3 7 RG1,RG3 5 T29-T572-D614-Q677-D936 0.88 
54 Connecticut PG4 188 RG2,RG3 2 N501-D614 1.00 
55 Connecticut PG5 59 RG1,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,RG5 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 PG11 18 RG3,RG4,RG5 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 D1168 1.00 
65 DC PG4 14 E484 1 E484 1.00 
66 DC PG5 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 D1168-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 PG5 47 RG2,RG5 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 D138-D614 1.00 
86 Georgia PG4 11 A263,D614 2 A263-D614 1.00 
87 Georgia PG5 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 PG5 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 Q173-D614 1.00 
100 Illinois PG4 165 RG2,RG3 2 D614-Q677 1.00 
101 Illinois PG5 28 RG2,RG5 2 D614-T732 1.00 
102 Illinois PG6 63 RG2,RG4 2 D614-P681 1.00 
103 Illinois PG7 60 RG2,RG4,RG5 3 D614-P681-T732 1.00 
104 Illinois PG8 1 RG2,RG3,RG5 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,RG5 3 D614-Q677-T732 1.00 
107 Illinois PG11 1 RG2,RG3,RG5 3 D614-Q677-T732 1.00 
108 Illinois PG12 1 RG2,RG3,RG5 3 D614-Q677-T732 1.00 
109 Illinois PG13 1 RG2,RG3,RG5 3 D614-Q677-T732 1.00 
110 Illinois PG14 1 RG2,RG3,RG5 3 D614-Q677-T732 1.00 
111 Illinois PG15 1 RG2,RG3,RG5 3 D614-Q677-T732 1.00 
112 Illinois PG16 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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116 Indiana PG5 2 RG2,RG3,RG4 3 D614-Q677-T732 1.00 
117 Indiana PG6 5 RG2,RG4 2 D614-T732 1.00 
118 Indiana PG7 5 RG1,RG2 2 T478-D614 1.00 
119 Indiana PG8 1 RG1,RG2 2 T478-D614 1.00 
120 Indiana PG9 1 RG1,RG2 2 T478-D614 1.00 
121 Indiana PG10 1 RG1,RG2 2 T478-D614 1.00 
122 Indiana PG11 1 RG1,RG2 2 T478-D614 1.00 
123 Indiana PG12 1 RG1,RG2 2 T478-D614 1.00 
124 Iowa PG1 288 D614 1 D614 1.00 
125 Iowa PG2 1 D614 1 D614 1.00 
126 Kansas PG1 806 D614 1 D614 1.00 
127 Kansas PG3 43 D614,P681 2 D614-P681 1.00 
128 Kansas PG4 7 D614,E780 2 D614-E780 1.00 
129 Kansas PG5 1 D614,E780 2 D614-E780 1.00 
130 Kansas PG6 1 D614,E780 2 D614-E780 1.00 
131 Kansas PG7 1 D614,E780 2 D614-E780 1.00 
132 Kansas PG8 1 D614,E780 2 D614-E780 1.00 
133 Kentucky PG1 548 D614 1 D614 1.00 
134 Kentucky PG3 28 G257,D614 2 G257-D614 1.00 
135 Kentucky PG4 1 G257,D614 2 G257-D614 1.00 
136 Louisiana PG1 2843 RG3 1 D614 1.00 
137 Louisiana PG2 35 RG2,RG3 2 T572-D614 1.00 
138 Louisiana PG4 2 RG1,RG3 4 T478-D614-P681-T732 0.67 
139 Louisiana PG5 64 RG3,RG5 2 D614-N1187 1.00 
140 Louisiana PG6 363 RG3,RG4 2 D614-Q677 1.00 
141 Louisiana PG7 34 RG1,RG3 4 T478-D614-P681-T732 0.67 
142 Louisiana PG8 3 RG1,RG3 4 T478-D614-P681-T732 0.67 
143 Louisiana PG9 98 RG1,RG3 4 T478-D614-P681-T732 1.00 
144 Louisiana PG10 18 RG1,RG3 4 T478-D614-P681-T732 0.83 
145 Louisiana PG11 3 RG1,RG3 4 T478-D614-P681-T732 0.83 
146 Louisiana PG12 1 RG1,RG3,RG4 5 T478-D614-Q677-P681-T732 1.00 
147 Maine PG1 1472 RG4 1 D614 1.00 
148 Maine PG3 39 RG1,RG4 2 G72-D614 1.00 
149 Maine PG4 27 RG3,RG4 2 A520-D614 1.00 
150 Maine PG5 17 RG2,RG4 2 E484-D614 1.00 
151 Maine PG6 1 RG2,RG4 2 E484-D614 1.00 
152 Maine PG7 1 RG2,RG4 2 E484-D614 1.00 
153 Maine PG8 1 RG2,RG4 2 E484-D614 1.00 
154 Maine PG9 1 RG2,RG4 2 E484-D614 1.00 
155 Maine PG10 1 RG2,RG4 2 E484-D614 1.00 
156 Maine PG11 1 RG2,RG4 2 E484-D614 1.00 
157 Maine PG12 1 RG2,RG4 2 E484-D614 1.00 
158 Maryland PG2 384 RG5 1 P681 1.00 
159 Maryland PG3 24 RG2,RG3 6 W152-S155-F157-L452-T859-D950 0.57 
160 Maryland PG4 76 RG4,RG5 2 E484-P681 1.00 
161 Maryland PG5 54 RG2,RG4 2 W152-E484 1.00 
162 Maryland PG6 8 RG1,RG4,RG5 3 D80-E484-P681 0.50 
163 Maryland PG9 29 RG4 1 E484 1.00 
164 Maryland PG10 35 RG3 5 S155-F157-L452-T859-D950 1.00 
165 Maryland PG11 5 RG1,RG3 6 D80-S155-F157-L452-T859-D950 0.76 
166 Maryland PG12 29 RG1,RG3 6 D80-S155-F157-L452-T859-D950 0.92 
167 Massachusetts PG2 3455 RG3 1 D614 1.00 
168 Massachusetts PG3 71 RG1,RG3 5 Q173-D614-A845-K1073-V1133 0.63 
169 Massachusetts PG4 379 RG2,RG3 2 N501-D614 1.00 
170 Massachusetts PG5 137 RG3,RG5 2 D614-P681 1.00 
171 Massachusetts PG6 32 RG1,RG3 5 Q173-D614-A845-K1073-V1133 0.63 
172 Massachusetts PG7 21 RG1,RG3 5 Q173-D614-A845-K1073-V1133 0.63 
173 Massachusetts PG8 239 RG3,RG4 3 D614-Q677-T732 0.75 
174 Massachusetts PG9 147 RG3,RG4 3 D614-Q677-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,RG5 4 D614-Q677-P681-T732 0.80 
177 Massachusetts PG12 12 RG2,RG3,RG5 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 PG5 4 RG3,RG4 4 G142-E180-D614-S940 0.67 
182 Michigan PG6 19 RG3,RG4 4 G142-E180-D614-S940 0.67 
183 Michigan PG7 275 RG4,RG5 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,RG5 5 G142-E180-D614-Q677-S940 1.00 
189 Michigan PG13 4 RG3,RG4,RG5 5 G142-E180-D614-Q677-S940 0.86 
190 Michigan PG14 27 RG3,RG4,RG5 5 G142-E180-D614-Q677-S940 0.86 
191 Michigan PG15 2 RG3,RG4,RG5 5 G142-E180-D614-Q677-S940 0.61 
192 Michigan PG16 3 RG3,RG4,RG5 5 G142-E180-D614-Q677-S940 0.78 
193 Minnesota PG1 2385 RG3 1 D614 1.00 
194 Minnesota PG3 4 RG3,RG5 3 D614-E780-T859 0.75 
195 Minnesota PG4 18 RG2,RG3 5 A222-S494-D614-P681-V1040 0.63 
196 Minnesota PG5 130 RG1,RG3 2 L5-D614 1.00 
197 Minnesota PG6 49 RG3,RG5 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-S494-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-S494-D614-P681-V1040 0.63 
203 Minnesota PG12 58 RG3,RG5 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-S494-D614-P681-V1040 0.75 
206 Minnesota PG15 1 RG1,RG3,RG5 4 L5-D614-E780-T859 0.83 
207 Minnesota PG16 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 PG5 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,RG5 2 D614-Q677 1.00 
223 Nevada PG5 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 PG11 28 RG3,RG4,RG5 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 New Jersey PG4 15 RG4,RG5 2 D614-N679 1.00 
235 New Jersey PG5 12 RG2,RG4 2 L452-D614 1.00 
236 New Jersey PG6 8 RG1,RG2,RG4 4 F157-L452-D614-T859 0.83 
237 New Jersey PG7 27 RG3,RG4 2 T478-D614 1.00 
238 New Jersey PG8 3 RG1,RG4 3 F157-D614-T859 0.75 
239 New Jersey PG9 9 RG1,RG2,RG4 4 F157-L452-D614-T859 1.00 
240 New Jersey PG10 1 RG1,RG2,RG4 4 F157-L452-D614-T859 1.00 
241 New Jersey PG11 1 RG1,RG2,RG4 4 F157-L452-D614-T859 1.00 
242 New Jersey PG12 1 RG1,RG2,RG4 4 F157-L452-D614-T859 1.00 
243 New Mexico PG1 2099 RG2 1 D614 1.00 
244 New Mexico PG3 53 RG2,RG5 2 D614-T732 1.00 
245 New Mexico PG4 25 RG1,RG2 5 E180-G181-T478-D614-A701 0.63 
246 New Mexico PG5 27 RG1,RG2 5 E180-G181-T478-D614-A701 0.63 
247 New Mexico PG6 114 RG2,RG4 2 D614-P681 1.00 
248 New Mexico PG7 13 RG1,RG2 5 E180-G181-T478-D614-A701 0.63 
249 New Mexico PG8 55 RG2,RG3,RG5 3 D614-Q677-T732 1.00 
250 New Mexico PG9 276 RG2,RG3 2 D614-Q677 1.00 
251 New Mexico PG11 28 RG1,RG2,RG4,RG5 7 E180-G181-T478-D614-P681-A701-T732 0.81 
252 New Mexico PG12 3 RG1,RG2,RG3 6 E180-G181-T478-D614-Q677-A701 0.75 
253 New York PG1 10822 RG4 1 D614 1.00 
254 New York PG3 284 RG1,RG4 8 L5-L54-E132-Y453-T478-E484-D614-T732 0.55 
255 New York PG5 82 RG1,RG4 8 L5-L54-E132-Y453-T478-E484-D614-T732 0.58 
256 New York PG6 132 RG2,RG4,RG5 7 D80-F157-L452-D614-P681-T859-D950 0.68 
257 New York PG7 1161 RG4,RG5 2 D614-P681 1.00 
258 New York PG8 141 RG2,RG4 6 D80-F157-L452-D614-T859-D950 0.61 
259 New York PG9 226 RG1,RG4 8 L5-L54-E132-Y453-T478-E484-D614-T732 0.59 
260 New York PG10 59 RG1,RG4 8 L5-L54-E132-Y453-T478-E484-D614-T732 0.57 
261 New York PG11 360 RG3,RG4,RG5 4 S494-D614-P681-T716 1.00 
262 New York PG12 102 RG3,RG4,RG5 4 S494-D614-P681-T716 0.67 
263 New York PG13 470 RG2,RG4 6 D80-F157-L452-D614-T859-D950 1.00 
264 New York PG14 172 RG1,RG4,RG5 9 L5-L54-E132-Y453-T478-E484-D614-P681-T732 0.76 
265 New York PG15 52 RG3,RG4,RG5 4 S494-D614-P681-T716 0.74 
266 New York PG16 26 RG2,RG4 6 D80-F157-L452-D614-T859-D950 0.83 
267 North Carolina PG1 2450 RG4 1 D614 1.00 
268 North Carolina PG3 11 RG2,RG4 3 D138-E554-D614 1.00 
269 North Carolina PG4 2 RG2,RG4 3 D138-E554-D614 0.75 
270 North Carolina PG5 233 RG4,RG5 2 D614-P681 1.00 
271 North Carolina PG6 39 RG1,RG4 2 A67-D614 1.00 
272 North Carolina PG7 13 RG2,RG4 3 D138-E554-D614 0.75 
273 North Carolina PG8 3 RG5 1 P681 1.00 
274 North Carolina PG9 5 RG1,RG4,RG5 3 A67-D614-P681 1.00 
275 North Carolina PG10 13 RG3,RG4 2 K444-D614 1.00 
276 North Carolina PG11 1 RG3,RG4 2 K444-D614 1.00 
277 North Carolina PG12 1 RG3,RG4 2 K444-D614 1.00 
278 North Dakota PG1 344 D614 1 D614 1.00 
279 Ohio PG1 1286 RG3 1 D614 1.00 
280 Ohio PG3 3 RG3,RG5 2 D614-T732 1.00 
281 Ohio PG4 35 RG3,RG4 2 D614-P681 1.00 
282 Ohio PG5 40 RG2,RG3,RG4,RG5 4 T478-D614-P681-T732 1.00 
283 Ohio PG6 6 RG1,RG3 4 D80-L452-D614-T859 0.69 
284 Ohio PG7 6 RG1,RG3 4 D80-L452-D614-T859 0.67 
285 Ohio PG8 8 RG2,RG3,RG4 3 T478-D614-P681 0.96 
286 Ohio PG9 2 RG1,RG3,RG4 5 D80-L452-D614-P681-T859 0.78 
287 Ohio PG10 3 RG1,RG3 4 D80-L452-D614-T859 0.67 
288 Ohio PG11 4 RG3,RG4,RG5 3 D614-P681-T732 1.00 
289 Ohio PG12 8 RG1,RG3 4 D80-L452-D614-T859 1.00 
290 Oklahoma PG2 365 D614 1 D614 1.00 
291 Oregon PG2 2807 RG4 1 D614 1.00 
292 Oregon PG3 49 RG3,RG4 3 T478-D614-T732 0.75 
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293 Oregon PG4 154 RG2,RG4 2 D178-D614 1.00 
294 Oregon PG5 27 RG1,RG4 7 S13-Q52-Q173-L452-D614-Q675-S939 0.58 
295 Oregon PG6 10 RG1,RG4 7 S13-Q52-Q173-L452-D614-Q675-S939 0.62 
296 Oregon PG7 17 RG1,RG4 7 S13-Q52-Q173-L452-D614-Q675-S939 0.58 
297 Oregon PG8 19 RG1,RG4 7 S13-Q52-Q173-L452-D614-Q675-S939 0.59 
298 Oregon PG9 59 RG4,RG5 2 D614-K1191 1.00 
299 Oregon PG10 27 RG3,RG4 3 T478-D614-T732 1.00 
300 Oregon PG11 18 RG1,RG4 7 S13-Q52-Q173-L452-D614-Q675-S939 0.62 
301 Oregon PG12 6 RG3,RG4 3 T478-D614-T732 0.75 
302 Pennsylvania PG1 1768 RG2 1 D614 1.00 
303 Pennsylvania PG3 177 RG2,RG3 2 D614-Q677 1.00 
304 Pennsylvania PG4 15 RG1,RG2 2 Q173-D614 1.00 
305 Pennsylvania PG5 376 RG2,RG5 2 D614-P681 1.00 
306 Pennsylvania PG6 7 RG2,RG4 2 D614-N679 1.00 
307 Pennsylvania PG7 1 RG2,RG4 2 D614-N679 1.00 
308 Pennsylvania PG8 1 RG2,RG4 2 D614-N679 1.00 
309 Pennsylvania PG9 1 RG2,RG4 2 D614-N679 1.00 
310 Pennsylvania PG10 1 RG2,RG4 2 D614-N679 1.00 
311 Pennsylvania PG11 1 RG2,RG4 2 D614-N679 1.00 
312 Pennsylvania PG12 1 RG2,RG4 2 D614-N679 1.00 
313 Puerto Rico PG2 201 D614 1 D614 1.00 
314 Puerto Rico PG3 73 T20,D614 2 T20-D614 1.00 
315 Puerto Rico PG4 21 D253,D614 2 D253-D614 1.00 
316 Puerto Rico PG5 1 D253 1 D253 1.00 
317 Puerto Rico PG6 1 D253,D614 2 D253-D614 1.00 
318 Puerto Rico PG7 1 D253,D614 2 D253-D614 1.00 
319 Puerto Rico PG8 1 D253,D614 2 D253-D614 1.00 
320 Rhode Island PG1 570 D614 1 D614 1.00 
321 South Carolina PG2 782 D614 1 D614 1.00 
322 Tennessee PG1 456 D614 1 D614 1.00 
323 Texas PG1 25256 RG3 1 D614 1.00 
324 Texas PG3 245 RG1,RG3 6 L54-A520-D614-N641-M731-S943 0.60 
325 Texas PG4 1255 RG3,RG4 2 D614-Q677 1.00 
326 Texas PG5 222 RG1,RG3 6 L54-A520-D614-N641-M731-S943 0.70 
327 Texas PG6 243 RG1,RG3 6 L54-A520-D614-N641-M731-S943 0.60 
328 Texas PG7 62 RG1,RG3 6 L54-A520-D614-N641-M731-S943 0.60 
329 Texas PG8 275 RG2,RG3 3 T478-D614-T732 0.75 
330 Texas PG9 656 RG3,RG5 2 D614-P681 1.00 
331 Texas PG10 18 RG1,RG3 6 L54-A520-D614-N641-M731-S943 0.60 
332 Texas PG11 32 RG2,RG3 3 T478-D614-T732 0.75 
333 Texas PG12 53 RG2,RG3,RG4 4 T478-D614-Q677-T732 0.83 
334 Texas PG13 461 RG2,RG3,RG5 4 T478-D614-P681-T732 1.00 
335 Texas PG14 15 RG2,RG3,RG5 4 T478-D614-P681-T732 0.83 
336 Texas PG15 27 RG2,RG4,RG5 4 T478-Q677-P681-T732 0.83 
337 Texas PG16 76 RG2 2 T478-T732 0.50 
338 Utah PG2 5061 RG4 1 D614 1.00 
339 Utah PG3 785 RG3,RG4 2 D253-D614 1.00 
340 Utah PG5 63 RG2,RG4 3 T22-D614-S698 0.99 
341 Utah PG6 14 RG1,RG4 7 S13-D138-T478-D614-T732-E1144-N1187 0.58 
342 Utah PG7 148 RG4,RG5 2 D614-P681 1.00 
343 Utah PG8 26 RG1,RG3,RG4 8 S13-D138-D253-T478-D614-T732-E1144-N1187 0.72 
344 Utah PG9 29 RG1,RG4 7 S13-D138-T478-D614-T732-E1144-N1187 0.58 
345 Utah PG10 6 RG2,RG4 3 T22-D614-S698 0.75 
346 Utah PG11 68 RG1,RG4 7 S13-D138-T478-D614-T732-E1144-N1187 0.58 
347 Utah PG14 1 RG4 1 D614 1.00 
348 Utah PG15 20 RG1,RG4,RG5 8 S13-D138-T478-D614-P681-T732-E1144-N1187 0.78 
349 Utah PG16 8 RG1,RG4 7 S13-D138-T478-D614-T732-E1144-N1187 0.58 
350 Virginia PG2 3196 RG3 1 D614 1.00 
351 Virginia PG3 240 RG3,RG5 2 D614-P681 1.00 
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352 Virginia PG4 13 RG1,RG3 3 A263-D614-A701 0.75 
353 Virginia PG5 180 RG3,RG4 2 D614-Q677 1.00 
354 Virginia PG6 82 RG2,RG3 2 E484-D614 1.00 
355 Virginia PG7 78 RG1,RG3 3 A263-D614-A701 0.75 
356 Virginia PG8 53 RG2,RG3,RG5 3 E484-D614-P681 1.00 
357 Virginia PG9 1 RG2,RG3,RG4 3 E484-D614-Q677 1.00 
358 Virginia PG10 1 RG1,RG3,RG5 4 A263-D614-P681-A701 0.83 
359 Virginia PG11 1 RG3,RG4,RG5 3 D614-Q677-P681 1.00 
360 Virginia PG12 1 RG2,RG3,RG5 3 E484-D614-P681 1.00 
361 Washington PG2 7130 RG3 1 D614 1.00 
362 Washington PG4 12 RG3,RG4,RG5 3 D614-Q677-T732 1.00 
363 Washington PG5 128 RG3,RG5 2 D614-T732 1.00 
364 Washington PG7 208 RG3,RG4 2 D614-Q677 0.98 
365 Washington PG8 14 RG1,RG3 7 S13-W152-L452-V483-N501-D614-A684 0.61 
366 Washington PG9 74 RG2,RG3 2 D178-D614 1.00 
367 Washington PG10 10 RG1,RG3 7 S13-W152-L452-V483-N501-D614-A684 0.53 
368 Washington PG11 56 RG1,RG3 7 S13-W152-L452-V483-N501-D614-A684 0.58 
369 Washington PG12 24 RG1,RG3 7 S13-W152-L452-V483-N501-D614-A684 0.74 
370 Wisconsin PG1 6325 RG3 1 D614 1.00 
371 Wisconsin PG3 631 RG3,RG4 2 D614-Q677 1.00 
372 Wisconsin PG4 55 RG2,RG3 3 E583-D614-Q675 0.75 
373 Wisconsin PG5 82 RG2,RG3 3 E583-D614-Q675 0.97 
374 Wisconsin PG6 25 RG1,RG3 6 F157-N501-A575-D614-P681-M1229 0.60 
375 Wisconsin PG7 235 RG3,RG5 2 D614-E780 1.00 
376 Wisconsin PG8 115 RG1,RG3 6 F157-N501-A575-D614-P681-M1229 0.60 
377 Wisconsin PG9 56 RG1,RG3 6 F157-N501-A575-D614-P681-M1229 0.61 
378 Wisconsin PG10 91 RG1,RG3 6 F157-N501-A575-D614-P681-M1229 0.60 
379 Wisconsin PG11 10 RG1,RG3 6 F157-N501-A575-D614-P681-M1229 0.60 
380 Wisconsin PG12 3 RG2 2 E583-Q675 1.00 
381 Wyoming PG2 176 RG2 1 Q173 1.00 
382 Wyoming PG3 15 RG3 1 D215 1.00 
383 Wyoming PG4 74 RG5 1 P681 1.00 
384 Wyoming PG6 10 RG1 3 S13-W152-W258 1.00 
385 Wyoming PG7 4 RG1,RG4 4 S13-W152-W258-L452 0.50 
386 Wyoming PG8 5 RG1 3 S13-W152-W258 0.60 
387 Wyoming PG10 4 RG4 1 L452 1.00 
388 Wyoming PG11 9 RG1,RG4 4 S13-W152-W258-L452 0.70 
389 Wyoming PG12 37 RG1,RG4 4 S13-W152-W258-L452 1.00 
390 Other PG2 640 D614 1 D614 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. 
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