Supplementary Tables S1-S7

Table S1. Descriptive table of SNV numbers by continent/country/region/sub-region around the world: number of reported viruses, minimum

number, 1st quartile, median, mean, 3rd quartile and maximum number of mutations on each viral genome
Table S2. Cross-tabulation of six Omicron clusters with six continents in the world
Table S3. Spactial distributions of four emerging polymutants (R346, A701, 11081, N1192) in the spike protein across all countries around world

Table S4. Spactial distributions of six emerging polymutants (V1887, V2867, Y4852, L5086) in ORFlab, L106 in ORF3a and D343 in N across all

countries around world
Table S5. Haplotype frequencies of joined core haplotypes of polymutants in the spike and non-spike genes.

Table S6. Space-time investigation of newly emerging mutation haplotype "RAINVVFGF" for the first reported case. Note that Canada / Ontario

reported three cases in November and one case in December, 2021 without providing actual dates.

Table S7. Space-time investigation of newly emerging mutation haplotype "RAVNVAFGY", that has five mutations andobserved among 60 viruses

in United Kingdom.



Table S1

Continent/Country/Region/Sub-region Freq Min 1st Med 3rd Max

1  Africa/Botswana/Gaborone 17 14 26 26 30 30

2 Africa/Botswana/Lobatse 1 31 31 31 31 31

3  Africa/Botswana/Otse 1 26 26 26 26 26

4  Africa/Botswana/Palapye 3 30 30 30 30 30
Africa/Botswana/South East/Greater

5 Gaborone/Gaborone 52 12 28 30 31 38
Africa/Botswana/South East/Greater

6 Gaborone/Lobatse 2 28 28 29 29 29
Africa/Botswana/South East/Greater

7  Gaborone/Mochudi 1 29 29 29 29 29
Africa/Botswana/South East/Greater

8 Gaborone/Oodi 1 21 21 21 21 21
Africa/Botswana/South East/Greater

9 Gaborone/Ramotswa 1 16 16 16 16 16

10 Africa/Ghana/Accra 33 29 29 30 31 32

11  Africa/Malawi/Blantyre 3 30 31 31 32 32

12  Africa/Nigeria/Abuja 11 28 30 30 31 31

13  Africa/Reunion 2 29 29 30 30 30

14  Africa/Senegal/Dakar/Iressef Diamniadio 1 15 15 15 15 15

15 Africa/Senegal/Dakar/IRESSEF DIAMNIADIO 6 29 29 31 33 34

16  Africa/Sierra Leone 1 29 29 29 29 29

17 Africa/South Africa 6 24 26 30 31 31

18  Africa/South Africa/Eastern Cape 23 28 30 30 31 35
Africa/South Africa/Eastern Cape/Nelson

19 Mandela Bay 8 28 29 30 30 33
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Table S2

Continent 01 02 03 04 05 06 total
453 94 142 40 301 6
Africa (43.73) (9.07) (13.71)  (3.86) (29.05) (0.58) 1036
84 17 20 3
Asia (62.22)  (12.59) (14.81) (2.22) 11(8.15) 135
279 173 2210 8 101 2
Europe (10.06) (6.24) (79.7)  (0.29) (3.64) (0.07) 2773
North 60 95 29 5
America 61 (24.3) (23.9) (37.85) 1(0.4) (11.55) (1.99) 251
10 1 70 1
Oceania 5(5.43) 5(5.43) (10.87)  (1.09) (76.09) (1.09) 92
South 1
America 6 (66.67) (11.11) 1(11.11) 1(11.11) 9




Table S3

Emerging Polymutant R346 A701 11081 N1192
Amino acids K R A \Y | Y N S
Total N 347 3949 3595 696 4132 164 4292 4
Africa/Botswana 1(0.29) 78 (1.98) 79 (2.2) 79 (1.91) 79 (1.84)
Africa/Ghana 10 (2.88) 23 (0.58) 33(0.92) 33(0.8) 33(0.77)
Africa/Malawi 3 (0.08) 3(0.08) 3(0.07) 3(0.07)
Africa/Nigeria 3(0.86) 8(0.2) 11 (0.31) 11 (0.27) 11 (0.26)
Africa/Reunion 1(0.29) 1(0.03) 2 (0.06) 2 (0.05) 2 (0.05)
Africa/Senegal 7(0.18) 7(0.19) 4(0.1) 3(1.83) 7 (0.16)
Africa/Sierra Leone 1(0.29) 1 (0.03) 1(0.02) 1(0.02)
Africa/South Africa 31(8.93) 869 (22.01) 848 (23.59) 52 (7.47) 900 (21.78) 900 (20.97)
Asia/Bangladesh 2 (0.05) 2 (0.06) 2 (0.05) 2 (0.05)

2
Asia/Hong Kong 6 (1.73) 12 (0.3) 16 (0.45) 2(0.29) 18 (0.44) 16 (0.37)  (50)
Asia/India 1(0.29) 6 (0.15) 7(0.19) 7(0.17) 7 (0.16)

1
Asia/lsrael 4 (1.15) 63 (1.6) 65 (1.81) 2(0.29) 67 (1.62) 66 (1.54) (25)
Asia/lapan 2 (0.58) 5(0.13) 7(0.19) 7(0.17) 7 (0.16)
Asia/Jordan 2 (0.05) 2 (0.06) 2 (0.05) 2 (0.05)
Asia/Malaysia 1(0.03) 1(0.03) 1(0.02) 1(0.02)
Asia/Maldives 1(0.03) 1(0.03) 1(0.02) 1(0.02)
Asia/Nepal 2(0.05) 2 (0.06) 2 (0.05) 2 (0.05)
Asia/Pakistan 1(0.03) 1(0.03) 1(0.02) 1(0.02)
Asia/Singapore 1(0.29) 12 (0.3) 13 (0.36) 11 (0.27) 2(1.22) 13(0.3)
Asia/South Korea 9(0.23) 9(0.25) 9(0.22) 9(0.21)
Asia/Sri Lanka 2 (0.05) 2 (0.06) 2 (0.05) 2 (0.05)
Asia/Thailand 3(0.08) 3(0.08) 3(0.07) 3(0.07)
Europe/Austria 2 (0.58) 15 (0.38) 15 (0.42) 2 (0.29) 17 (0.41) 17 (0.4)
Europe/Belgium 4(1.15) 71(1.8) 75 (2.09) 75 (1.82) 75 (1.75)
Europe/Croatia 2 (0.05) 2 (0.06) 2 (0.05) 2 (0.05)



Europe/Czech
Republic
Europe/Denmark
Europe/Finland
Europe/France
Europe/Germany
Europe/Gibraltar
Europe/Greece
Europe/Ireland
Europe/Italy
Europe/Liechtenstein
Europe/Netherlands
Europe/Norway
Europe/Portugal
Europe/Romania
Europe/Russia
Europe/Slovakia
Europe/Spain
Europe/Sweden
Europe/Switzerland
Europe/Turkey

Europe/United Kingdom*
North America/Canada
North America/Mexico
North America/Puerto Rico
North America/USA
Oceania/Australia

South America/Argentina
South America/Brazil

5(1.44)

4 (1.15)

153
(44.09)

17 (4.9)

36 (10.37)
48 (13.83)

5(0.13)
144 (3.65)
3(0.08)
32(0.81)
98 (2.48)
6 (0.15)
1(0.03)

6 (0.15)
11 (0.28)
1(0.03)
57 (1.44)
30(0.76)
23 (0.58)
2 (0.05)

2 (0.05)
3(0.08)
46 (1.16)
16 (0.41)
45 (1.14)

1(0.03)
1968
(49.84

37 (0.94
3(0.08
1(0.03

157 (3.98

44 (1.11

1(0.03

)
)
)
)
)
)
)
8(0.2)

3(0.08)
103 (2.87)
3(0.08)
34 (0.95)
93 (2.59)
6(0.17)
1(0.03)
5(0.14)
10 (0.28)
1(0.03)
59 (1.64)
32(0.89)
23 (0.64)
2 (0.06)
2 (0.06)
3(0.08)
50 (1.39)
16 (0.45)
49 (1.36)

1(0.03)
1558
(43.34)

54 (1.5)
3(0.08)
1(0.03)
176 (4.9)
92 (2.56)

8(0.22)

2(0.29)
43 (6.18)

2(0.29)

8 (1.15)

1(0.14)

1(0.14)

4(0.57)

1(0.14)

558
(80.17)

17 (2.44)

1(0.14)

5(0.12)
146 (3.53)
3(0.07)
36 (0.87)
101 (2.44)
6 (0.15)
1(0.02)

6 (0.15)
11 (0.27)
1(0.02)
63 (1.52)
32(0.77)
23 (0.56)
2 (0.05)

2 (0.05)
3(0.07)
51(1.23)
16 (0.39)
49 (1.19)

1(0.02)
1962
(47.48)

54 (1.31)
3(0.07)
1(0.02)

193 (4.67)

92 (2.23)
1(0.02)
8(0.19)

159
(96.95)

5(0.12)
146 (3.4)
3(0.07)
36 (0.84)
101 (2.35)
6 (0.14)
1(0.02)
6 (0.14)
11 (0.26)
1(0.02)
63 (1.47)
32(0.75)
23 (0.54)
2 (0.05)
2 (0.05)
3(0.07)
51(1.19)
16 (0.37)
49 (1.14)

1(0.02)
2120
(49.39)

54 (1.26)
3(0.07)
1(0.02)

193 (4.5)

92 (2.14)
1(0.02)
8(0.19)

1
(25)




* there are five missing nucleotide observations



Table S4

Country nsp3-V1069 nsp4-V94 RNA poly.-Y460 RNA poly.-L694 ORF3a-L106 N-D343
I Vv A Vv C Y I L F L D G
Freq 1085 3206 1005 3290 3 4293 1685 2611 444 3852 3854 442
Africa/Botswana 8(0.74) 71(2.21) 79 (2.4) 79 (1.84) 79 (3.03) 79 (2.05) 79 (2.05)
Africa/Ghana 3(0.28)  30(0.94) 33 (1) 33(0.77) 33 (1.26) 5(1.13)  28(0.73) 28(0.73)  5(1.13)
Africa/Malawi 3(0.09) 3(0.09) 3(0.07) 3(0.11) 3(0.08) 3(0.08)
Africa/Nigeria 11 (0.34) 11 (0.33) 11 (0.26) 11 (0.42) 1(0.23)  10(0.26) 10(0.26)  1(0.23)
Africa/Reunion 2 (0.06) 2 (0.06) 2 (0.05) 2 (0.08) 2(0.05) 2(0.05)
Africa/Senegal 7(0.22) 7(0.21) 7 (0.16) 7(0.27) 3 (0.68) 4(0.1) 4(0.1) 3(0.68)
Africa/Sierra Leone 1(0.03) 1(0.03) 1(0.02) 1(0.04) 1(0.03) 1(0.03)
190 710 900 900 900 898

Africa/South Africa (17.51) (22.15) (27.36) (20.96) (34.47) 2 (0.45) (23.31) 898 (23.3) 2 (0.45)
Asia/Bangladesh 2 (0.06) 2 (0.06) 2 (0.05) 2 (0.08) 2 (0.05) 2 (0.05)
Asia/Hong Kong 2 (0.18) 16 (0.5) 18 (0.55) 18 (0.42) 18 (0.69) 18 (0.47) 18 (0.47)
Asia/India 1(0.09) 6(0.19) 7(0.21) 7 (0.16) 7(0.27) 7(0.18) 7(0.18)
Asia/lIsrael 8(0.74) 59 (1.84) 67 (2.04) 67 (1.56) 67 (2.57) 6(1.35)  61(1.58) 63 (1.63) 4(0.9)
Asia/lapan 7(0.22) 7(0.21) 7 (0.16) 7(0.27) 7(0.18) 7(0.18)
Asia/Jordan 2 (0.06) 2 (0.06) 2 (0.05) 2 (0.08) 2 (0.05) 2 (0.05)
Asia/MaIaySia 1(0.03) 1(0.03) 1(0.02) 1(0.04) 1(0.03) 1(0.03)
Asia/Maldives 1(0.03) 1(0.03) 1(0.02) 1(0.04) 1(0.03) 1(0.03)
Asia/Nepal 2 (0.06) 2 (0.06) 2(0.05) 2(0.08) 2 (0.05) 2 (0.05)
Asia/Pakistan 1(0.03) 1(0.03) 1(0.02) 1(0.04) 1(0.03) 1(0.03)
Asia/Singapore 13 (0.41) 13 (0.4) 13 (0.3) 13 (0.5) 2(0.45)  11(0.29) 11(0.29)  2(0.45)
Asia/South Korea 9(0.28) 9(0.27) 9(0.21) 9(0.34) 9(0.23) 9(0.23)

Asia/Sri Lanka 2 (0.06) 2 (0.06) 2 (0.05) 2 (0.08) (0.45) 2 (0.45)
Asia/Thailand 1(0.09) 2 (0.06) 3(0.09) 3(0.07) 3(0.11) 0.23) 2 (0.05) 2(0.05)  1(0.23)
Europe/Austria 9 (0.83) 8 (0.25) 17 (0.52) 17 (0.4) 17 (0.65) 17 (0.44) 17 (0.44)



Europe/Belgium
Europe/Croatia

Europe/Czech
Republic

Europe/Denmark
Europe/Finland
Europe/France

Europe/Germany
Europe/Gibraltar
Europe/Greece
Europe/Ireland
Europe/Italy

Europe/Liechtenstein

Europe/Netherlands
Europe/Norway
Europe/Portugal
Europe/Romania
Europe/Russia
Europe/Slovakia
Europe/Spain
Europe/Sweden

Europe/Switzerland
Europe/Turkey

Europe/United
Kingdom*

2(0.18)

78 (7.19)

1(0.09)

19 (1.75)

27 (2.49)

1(0.09)
1(0.09)

7 (0.65)

1(0.09)

34 (3.13)
1(0.09)

4(0.37)

623
(57.42)

73 (2.28)

3(0.09)

68 (2.12)
2 (0.06)
17 (0.53)

74 (2.31)
6 (0.19)
1(0.03)
5 (0.16)

10 (0.31)

1(0.03)

56 (1.75)
32 (1)
23(0.72)
1(0.03)
2 (0.06)
3(0.09)
17 (0.53)
15 (0.47)

45 (1.4)
1(0.03)

1493
(46.57)

75 (2.28)
2 (0.06)

5(0.15)

146 (4.44)
3(0.09)
36 (1.09)

101 (3.07)
6 (0.18)
1(0.03)
6 (0.18)

11 (0.33)

1(0.03)

63 (1.91)
32(0.97)
23(0.7)
2 (0.06)
2 (0.06)
3(0.09)
51 (1.55)
16 (0.49)

49 (1.49)
1(0.03)

1005 1115
(100) (33.89)

75 (1.75)
2(0.05)

5(0.12)

146 (3.4)
3(0.07)
36 (0.84)

101 (2.35)
6 (0.14)
1(0.02)
6 (0.14)

11 (0.26)

1(0.02)

63 (1.47)
32(0.75)
23 (0.54)
2 (0.05)
2 (0.05)
3(0.07)
51(1.19)
16 (0.37)

49 (1.14)
1(0.02)

2121
(49.41)

3(0.18)

1681
(99.76)

75 (2.87)
2(0.08)

5(0.19)
146
(5.59)
3(0.11)
33(1.26)
101
(3.87)

6 (0.23)
1(0.04)
6 (0.23)
11 (0.42)

1(0.04)

63 (2.41)
32(1.23)
23 (0.88)
2 (0.08)
2(0.08)
3(0.11)
51 (1.95)
16 (0.61)

49 (1.88)
1(0.04)

440
(16.85)

3(0.68)

4(0.9)

7 (1.58)

335
(75.45)

75 (1.95)
2 (0.05)

5(0.13)

143 (3.71)
3(0.08)
36 (0.93)

94 (2.44)
1(0.03)
1(0.03)
5(0.13)

11 (0.29)

1(0.03)

59 (1.53)
32(0.83)
23 (0.6)
2 (0.05)
2 (0.05)
3(0.08)
51 (1.32)
9(0.23)

49 (1.27)
1(0.03)

1786
(46.37)

75 (1.95)
2 (0.05)

5(0.13)

143 (3.71)
3(0.08)
36 (0.93)

94 (2.44)
1(0.03)
1(0.03)
5(0.13)

11 (0.29)

1(0.03)

59 (1.53)
32(0.83)
23 (0.6)
2 (0.05)
2 (0.05)
3(0.08)
51 (1.32)
9(0.23)

49 (1.27)
1(0.03)

1786
(46.34)

3(0.68)

7(1.58)
5(1.13)

1(0.23)

4(0.9)

7(1.58)

335
(75.79)



North
America/Canada

North
America/Mexico

North
America/Puerto Rico

North America/USA

Oceania/Australia

South
America/Argentina

South America/Brazil

South America/Brazil

2(0.18)

32(2.95)

23 (2.12)

1(0.09)

2 (0.18)

52 (1.62)

3(0.09)

1(0.03)

161 (5.02)

69 (2.15)

6(0.19)

8(0.2)

54 (1.64)

3(0.09)

1(0.03)

193 (5.87)

92 (2.8)

1(0.03)

8(0.24)

54 (1.26)

3(0.07)

1(0.02)
193 (4.5)

3
(100) 89 (2.07)

1(0.02)

8(0.19)

54 (2.07)

3(0.11)

1(0.04)
192
1(0.06) (7.35)

92 (3.52)

1(0.04)

8(0.31)

9(2.03)

50
(11.26)

1(0.23)

45 (1.17)

3(0.08)

1(0.03)

143 (3.71)

91 (2.36)

1(0.03)

8(0.21)

44 (1.14)

3(0.08)

1(0.03)

144 (3.74)

91 (2.36)

1(0.03)

8(0.21)

10 (2.26)

49
(11.09)

1(0.23)

* missing nucleotides



Table S5

(2]
, g PERR R e
Core haplotypes of spike and other genes ‘é’_ '\%g'ﬁf’i’%ggggk\r:Qﬂggggggggii:$i;£$zi mﬂgmgg
§ COP3FFIsIcr8eescR2328230885883828xar?d%ax0
w MO NN NN NNDND D DN N DN NN DN NNHNCCCCCCCCECWUSZSZZZZZ
REF VDRNKARSRYKGYKHKYKHKFIRTIHVTSVIVIGETLKR
VDRNKARSRYKGYKHKYKHKFI-RTIHVTSVIVIGETLKR 3530 .
VDKNKARSRYKGYKHKYKHKFI-RTIHVTSVIVIGETLKR 330 K .
VDRNKARSRYKGYKHKYKHKFV-RTIHVTSVIVIGETLKR 163 . . . . . . . . . . . . . . . . . . . . .V.
2777777777777777777777-RTIHVTSVIVIGETLKR 66 227222727227721717221721727227172172217171717127. .
VDRNKARSRYKGYKHKYKHKFI-RTIHVTSVIVIDETLKR 35 e b T
VDRNKARSRYKGYKHKYKHKFI-2Z7277777777777777 30 . . . . . . . . . ... ... .......1777772722222222222171
Z777777777777777777777-77777777777777777 16 7272727727272 27272171712721272171717127212717171712721717171727171727272717171712727171717171712
VDRNKARSRYKGYKHKYKHKFI-RTIHVTSVIVIGETPKR 15 P .
VGRNKARSRYKGYKHKYKHKFI-RTIHVTSVIVIGETLKR 12 .G . o s .o
2777777777777777777777-RTIHVTSVIVIDETLKR 11 22722722227272227221727222722727222727172712717. . D .
VDRNKARSRYKGYKHNYKHKFI-RTIHVTSVIVIGETLKR 8 . . . N .. . .. .
ADRNKARGRYTGYKHKYNHKLI-KAIHVTSITVIDETLKR 7 A . G . T . N . L K I T . D .
VDRNKARGRYTGYKHKYNHKLI-KAIHVTSITVIDETLKR 6 . ..G . LT . . N . L K T . D .
VDRSKEQGQNKGYKHKYKHKFI-RTIHVTSVIVIGETLKR 6 .S EQGQN
VDRNKARGQYKGYKHKYKHKFI-RTIHVTSVIVIGETLKR 5 .GQ. .o
VDRNKARSRYKGYKHKYKHKFI-RTIYVTSVIVIGETLKR 5 .o Y. .
VDRNKARSRYKGYKHNYKHKFI-RTIHVTSVIVIGEALKR 5 - . N . . A
VDRNKVRSRYKGYKHKYKHKFI-RTIHVTSVIVIGETLKR 5 VAR .o .o
Rare variable haplotypes of core 41 . P . D .




Table S6

Continent/Country/Region/Sub-region

2021-10-17
2021-11-23

2021-11-24

2021-11-25

2021-11-26

2021-11-27

2021-11-28

2021-11-29

2021-11-30

2021-12-01

2021-12-02

2021-12-03

2021-12-04

2021-12-05

2021-12-06

2021-12-07

2021-12-09

total

Africa / Ghana / Accra

Africa / Nigeria / Abuja

Africa / South Africa / Western Cape
Province / Cape Town Metro

Asia / Israel

Asia / Sri Lanka / Marawila

Asia / Thailand / Bangkok / Nongkhaem
Europe / Denmark / Midtjylland
Europe / Denmark / Syddanmark
Europe / Germany / Bavaria

Europe / Germany / Bavaria / Munich

[

Europe / Germany / North Rhine-
Westphalia

Europe / Gibraltar

Europe / Ireland / Meath

Europe / Netherlands / Noord-Holland

Europe / Netherlands / Noord-Holland /

Amsterdam

Europe / Sweden / Stockholm

Europe / United Kingdom / England

Europe / United Kingdom / Scotland

North America / Canada / Alberta

North America / Canada / Ontario 1

[N

I

u w b W

14

P AONBRP R NN

=R ;R

w

21
27



North America / USA / California / San
Francisco County

North America / USA / Connecticut /
Fairfield

North America / USA / Georgia

North America / USA / Hawaii

North America / USA / Hawaii / Honolulu
County

North America / USA / Louisiana

North America / USA / Louisiana / Caddo
Parish

North America / USA / Louisiana / Orleans
North America / USA / Louisiana / St
Tammany

North America / USA / Massachusetts
North America / USA / Ohio

North America / USA / Texas

North America / USA / Texas / Houston

North America / USA / Texas / Houston
County

North America / USA / Texas / San Antonio
County

North America / USA / Washington

North America / USA / Washington /
Whatcom County

North America / USA / Wisconsin /
Milwaukee County

Oceania / Australia / Queensland

[

U W kL PN

total

28

24

144



Table S7

England Scotland Wales

2021-12-01 4
2021-12-02 5
2021-12-03 4
2021-12-04 13
2021-12-05 7
2021-12-06 17 1

2021-12-07 8




