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Supplementary Table S1. Population coverage analysis of seven selected for vaccine construction 
	population/area
	Class I
	Class II
	Class combined

	
	coveragea
	average_hitb
	pc90c
	coveragea
	average_hitb
	pc90c
	coveragea
	average_hitb
	pc90c

	Algeria
	0.00%
	0
	0
	77.15%
	6.96
	3.06
	77.15%
	6.96
	3.06

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Algeria Arab
	0.00%
	0
	0
	77.15%
	6.96
	3.06
	77.15%
	6.96
	3.06

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	American Samoa
	98.75%
	14.16
	9.67
	0.00%
	0
	0
	98.75%
	14.16
	9.67

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	American Samoa Polynesian
	98.75%
	14.16
	9.67
	0.00%
	0
	0
	98.75%
	14.16
	9.67

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Argentina
	97.50%
	12.37
	8.55
	62.67%
	5.31
	1.88
	99.07%
	17.68
	11.57

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Argentina Amerindian
	97.50%
	12.37
	8.55
	45.78%
	3.54
	1.29
	98.64%
	15.91
	10.12

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Argentina Caucasoid
	0.00%
	0
	0
	80.65%
	7.52
	3.62
	80.65%
	7.52
	3.62

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Australia
	94.51%
	12.83
	8.03
	33.15%
	2.51
	1.05
	96.33%
	15.34
	8.99

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Australia Australian Aborigines
	87.31%
	9.49
	5.52
	33.15%
	2.51
	1.05
	91.52%
	12
	7.3

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Australia Caucasoid
	99.94%
	21.31
	16.49
	0.00%
	0
	0
	99.94%
	21.31
	16.49

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Austria
	99.91%
	20.06
	15.4
	93.34%
	9.83
	7.51
	99.99%
	29.89
	23.29

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Austria Caucasoid
	99.91%
	20.06
	15.4
	93.34%
	9.83
	7.51
	99.99%
	29.89
	23.29

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Belarus
	0.00%
	0
	0
	43.81%
	3.28
	1.25
	43.81%
	3.28
	1.25

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Belarus Caucasoid
	0.00%
	0
	0
	43.81%
	3.28
	1.25
	43.81%
	3.28
	1.25

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Belgium
	99.39%
	15.54
	10.89
	79.39%
	7.26
	3.4
	99.87%
	22.8
	16.22

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Belgium Caucasoid
	99.39%
	15.54
	10.89
	79.39%
	7.26
	3.4
	99.87%
	22.8
	16.22

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bolivia
	0.00%
	0
	0
	77.82%
	6.51
	3.16
	77.82%
	6.51
	3.16

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bolivia Amerindian
	0.00%
	0
	0
	77.82%
	6.51
	3.16
	77.82%
	6.51
	3.16

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Borneo
	0.00%
	0
	0
	49.02%
	3.78
	1.37
	49.02%
	3.78
	1.37

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Borneo Austronesian
	0.00%
	0
	0
	49.02%
	3.78
	1.37
	49.02%
	3.78
	1.37

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Brazil
	96.10%
	13.66
	8.6
	63.80%
	5.38
	1.93
	98.59%
	19.04
	12.17

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Brazil Amerindian
	93.24%
	9.61
	7.44
	48.60%
	3.61
	1.36
	96.52%
	13.22
	8.55

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Brazil Caucasoid
	99.32%
	17.2
	12.35
	84.39%
	8.14
	4.49
	99.89%
	25.33
	18.24

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Brazil Mixed
	97.02%
	14.96
	9.31
	77.50%
	7.07
	3.11
	99.33%
	22.03
	14.96

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Brazil Mulatto
	0.00%
	0
	0
	74.09%
	6.66
	2.7
	74.09%
	6.66
	2.7

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bulgaria
	99.42%
	16.56
	11.89
	57.23%
	4.69
	1.64
	99.75%
	21.26
	15.07

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bulgaria Caucasoid
	99.52%
	16.8
	12.28
	57.23%
	4.69
	1.64
	99.79%
	21.49
	15.24

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bulgaria Other
	99.58%
	14.45
	10.05
	0.00%
	0
	0
	99.58%
	14.45
	10.05

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Burkina Faso
	67.18%
	6.47
	2.13
	0.00%
	0
	0
	67.18%
	6.47
	2.13

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Burkina Faso Black
	67.18%
	6.47
	2.13
	0.00%
	0
	0
	67.18%
	6.47
	2.13

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cameroon
	89.72%
	11.66
	6.81
	49.87%
	3.98
	1.4
	94.85%
	15.63
	8.59

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cameroon Black
	89.72%
	11.66
	6.81
	49.87%
	3.98
	1.4
	94.85%
	15.63
	8.59

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Canada
	0.00%
	0
	0
	38.41%
	2.95
	1.14
	38.41%
	2.95
	1.14

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Canada Amerindian
	0.00%
	0
	0
	38.41%
	2.95
	1.14
	38.41%
	2.95
	1.14

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cape Verde
	99.18%
	18.11
	13.4
	80.38%
	7.53
	3.57
	99.84%
	25.64
	18.29

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cape Verde Black
	99.18%
	18.11
	13.4
	80.38%
	7.53
	3.57
	99.84%
	25.64
	18.29

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Central Africa
	86.04%
	10.49
	5.01
	62.71%
	5.27
	1.88
	94.79%
	15.77
	8.59

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Central African Republic
	28.02%
	2.13
	0.97
	82.69%
	7.49
	4.04
	87.54%
	9.62
	5.62

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Central African Republic Black
	28.02%
	2.13
	0.97
	82.69%
	7.49
	4.04
	87.54%
	9.62
	5.62

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Central America
	7.76%
	0.56
	0.76
	49.91%
	3.93
	1.4
	53.80%
	4.48
	1.52

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Chile
	95.94%
	13.36
	8.48
	67.08%
	5.82
	2.13
	98.66%
	19.18
	12.36

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Chile Amerindian
	99.63%
	15.31
	10.48
	72.65%
	6.15
	2.56
	99.90%
	21.46
	15.3

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Chile Mixed
	90.09%
	11.24
	7.02
	52.65%
	4.27
	1.48
	95.31%
	15.5
	8.7

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	China
	94.57%
	12.63
	8
	59.99%
	5.02
	1.75
	97.83%
	17.65
	10.56

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	China Oriental
	94.57%
	12.63
	8
	59.99%
	5.02
	1.75
	97.83%
	17.65
	10.56

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Colombia
	8.36%
	0.59
	0.76
	54.02%
	4.39
	1.52
	57.86%
	4.98
	1.66

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Colombia Amerindian
	0.00%
	0
	0
	47.40%
	3.71
	1.33
	47.40%
	3.71
	1.33

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Colombia Black
	3.65%
	0.26
	0.73
	65.25%
	5.61
	2.01
	66.51%
	5.87
	2.09

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Colombia Mestizo
	14.07%
	0.99
	0.81
	56.31%
	4.59
	1.6
	62.45%
	5.58
	1.86

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Congo
	0.00%
	0
	0
	68.66%
	5.93
	2.23
	68.66%
	5.93
	2.23

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Congo Black
	0.00%
	0
	0
	68.66%
	5.93
	2.23
	68.66%
	5.93
	2.23

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cook Islands
	0.00%
	0
	0
	78.59%
	7.11
	3.27
	78.59%
	7.11
	3.27

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cook Islands Polynesian
	0.00%
	0
	0
	78.59%
	7.11
	3.27
	78.59%
	7.11
	3.27

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Costa Rica
	0.00%
	0
	0
	24.31%
	1.78
	0.92
	24.31%
	1.78
	0.92

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Costa Rica Mestizo
	0.00%
	0
	0
	24.31%
	1.78
	0.92
	24.31%
	1.78
	0.92

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Croatia
	99.79%
	18.57
	14.43
	66.71%
	5.71
	2.1
	99.93%
	24.28
	17.34

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Croatia Caucasoid
	99.79%
	18.57
	14.43
	66.71%
	5.71
	2.1
	99.93%
	24.28
	17.34

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cuba
	98.92%
	17.43
	12.11
	85.48%
	8.03
	4.82
	99.84%
	25.46
	18.21

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cuba Caucasoid
	99.05%
	17.32
	12.16
	0.00%
	0
	0
	99.05%
	17.32
	12.16

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cuba Mixed
	0.00%
	0
	0
	85.48%
	8.03
	4.82
	85.48%
	8.03
	4.82

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cuba Mulatto
	98.74%
	17.46
	11.97
	0.00%
	0
	0
	98.74%
	17.46
	11.97

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Czech Republic
	99.08%
	17.48
	12.29
	86.21%
	8.36
	5.08
	99.87%
	25.84
	18.64

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Czech Republic Caucasoid
	99.08%
	17.48
	12.29
	88.76%
	8.82
	6.23
	99.90%
	26.3
	19.34

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Czech Republic Other
	0.00%
	0
	0
	64.14%
	5.34
	1.95
	64.14%
	5.34
	1.95

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Denmark
	0.00%
	0
	0
	88.98%
	8.7
	6.35
	88.98%
	8.7
	6.35

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Denmark Caucasoid
	0.00%
	0
	0
	88.98%
	8.7
	6.35
	88.98%
	8.7
	6.35

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	East Africa
	90.78%
	11.73
	7.16
	68.30%
	5.87
	2.21
	97.08%
	17.6
	10.15

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	East Asia
	98.18%
	15.6
	10.05
	81.82%
	7.76
	3.85
	99.67%
	23.36
	16.07

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ecuador
	77.35%
	6.17
	3.09
	52.17%
	3.95
	1.46
	89.16%
	10.12
	6.46

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ecuador Amerindian
	77.35%
	6.17
	3.09
	52.17%
	3.95
	1.46
	89.16%
	10.12
	6.46

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	England
	99.93%
	21.06
	16.21
	93.48%
	9.83
	7.52
	100.00%
	30.89
	24.31

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	England Caucasoid
	99.93%
	21.06
	16.21
	93.48%
	9.83
	7.52
	100.00%
	30.89
	24.31

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Equatorial Guinea
	0.00%
	0
	0
	47.58%
	3.76
	1.34
	47.58%
	3.76
	1.34

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Equatorial Guinea Black
	0.00%
	0
	0
	47.58%
	3.76
	1.34
	47.58%
	3.76
	1.34

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ethiopia
	0.00%
	0
	0
	83.00%
	7.63
	4.12
	83.00%
	7.63
	4.12

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ethiopia Black
	0.00%
	0
	0
	83.00%
	7.63
	4.12
	83.00%
	7.63
	4.12

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Europe
	99.68%
	18.78
	14.4
	85.83%
	8.34
	4.94
	99.96%
	27.12
	20.94

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Fiji
	0.00%
	0
	0
	79.87%
	6.88
	3.48
	79.87%
	6.88
	3.48

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Fiji Melanesian
	0.00%
	0
	0
	79.87%
	6.88
	3.48
	79.87%
	6.88
	3.48

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Finland
	99.99%
	21.45
	16.71
	51.14%
	4.08
	1.43
	100.00%
	25.53
	19.81

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Finland Caucasoid
	99.99%
	21.45
	16.71
	51.14%
	4.08
	1.43
	100.00%
	25.53
	19.81

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	France
	99.80%
	19.28
	14.79
	88.54%
	8.82
	6.11
	99.98%
	28.1
	21.73

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	France Caucasoid
	99.80%
	19.28
	14.79
	88.54%
	8.82
	6.11
	99.98%
	28.1
	21.73

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Gabon
	0.00%
	0
	0
	41.78%
	3.15
	1.2
	41.78%
	3.15
	1.2

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Gabon Black
	0.00%
	0
	0
	41.78%
	3.15
	1.2
	41.78%
	3.15
	1.2

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Georgia
	98.32%
	15.8
	10.3
	75.05%
	6.66
	2.81
	99.58%
	22.46
	15.47

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Georgia Caucasoid
	98.94%
	16.56
	11.26
	75.05%
	6.66
	2.81
	99.74%
	23.21
	16.11

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Georgia Kurd
	98.19%
	15.61
	10.2
	0.00%
	0
	0
	98.19%
	15.61
	10.2

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Germany
	99.93%
	20.67
	15.86
	91.14%
	9.33
	7.16
	99.99%
	30
	23.33

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Germany Caucasoid
	99.93%
	20.67
	15.86
	91.14%
	9.33
	7.16
	99.99%
	30
	23.33

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Greece
	0.00%
	0
	0
	66.92%
	5.76
	2.12
	66.92%
	5.76
	2.12

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Greece Caucasoid
	0.00%
	0
	0
	66.92%
	5.76
	2.12
	66.92%
	5.76
	2.12

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Guatemala
	7.76%
	0.56
	0.76
	49.16%
	3.76
	1.38
	53.11%
	4.31
	1.49

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Guatemala Amerindian
	7.76%
	0.56
	0.76
	49.16%
	3.76
	1.38
	53.11%
	4.31
	1.49

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Guinea-Bissau
	96.39%
	14.87
	9.09
	71.16%
	6.23
	2.43
	98.96%
	21.1
	14.25

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Guinea-Bissau Black
	96.39%
	14.87
	9.09
	71.16%
	6.23
	2.43
	98.96%
	21.1
	14.25

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hong Kong
	96.05%
	13.36
	8.48
	0.00%
	0
	0
	96.05%
	13.36
	8.48

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hong Kong Oriental
	96.05%
	13.36
	8.48
	0.00%
	0
	0
	96.05%
	13.36
	8.48

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	India
	89.41%
	11.06
	6.61
	74.99%
	6.69
	2.8
	97.35%
	17.74
	10.41

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	India Asian
	89.41%
	11.06
	6.61
	74.99%
	6.69
	2.8
	97.35%
	17.74
	10.41

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Indonesia
	86.79%
	10.21
	5.3
	47.84%
	3.78
	1.34
	93.11%
	13.99
	7.82

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Indonesia Austronesian
	86.79%
	10.21
	5.3
	47.84%
	3.78
	1.34
	93.11%
	13.99
	7.82

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Iran
	97.50%
	15.31
	9.65
	64.22%
	5.42
	1.96
	99.11%
	20.74
	14.21

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Iran Kurd
	0.00%
	0
	0
	55.78%
	4.53
	1.58
	55.78%
	4.53
	1.58

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Iran Persian
	97.50%
	15.31
	9.65
	65.72%
	5.59
	2.04
	99.14%
	20.9
	14.31

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ireland Northern
	99.94%
	21.41
	16.6
	94.65%
	10.04
	7.71
	100.00%
	31.45
	25.12

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ireland Northern Caucasoid
	99.94%
	21.41
	16.6
	94.65%
	10.04
	7.71
	100.00%
	31.45
	25.12

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ireland South
	99.93%
	21.06
	16.25
	93.15%
	9.62
	7.45
	100.00%
	30.67
	24.15

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ireland South Caucasoid
	99.93%
	21.06
	16.25
	93.15%
	9.62
	7.45
	100.00%
	30.67
	24.15

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Israel
	89.39%
	10.91
	6.6
	68.79%
	5.91
	2.24
	96.69%
	16.82
	9.67

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Israel Arab
	94.42%
	13.01
	8.05
	67.51%
	5.78
	2.15
	98.19%
	18.8
	11.58

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Israel Jew
	93.75%
	12.16
	7.78
	69.65%
	6
	2.31
	98.10%
	18.16
	11.18

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Italy
	99.03%
	17.59
	12.47
	85.90%
	7.65
	4.96
	99.86%
	25.24
	18.28

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Italy Caucasoid
	99.03%
	17.59
	12.47
	85.90%
	7.65
	4.96
	99.86%
	25.24
	18.28

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ivory Coast
	67.75%
	5.63
	2.17
	0.00%
	0
	0
	67.75%
	5.63
	2.17

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ivory Coast Black
	67.75%
	5.63
	2.17
	0.00%
	0
	0
	67.75%
	5.63
	2.17

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Jamaica
	0.00%
	0
	0
	27.41%
	2.02
	0.96
	27.41%
	2.02
	0.96

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Jamaica Black
	0.00%
	0
	0
	27.41%
	2.02
	0.96
	27.41%
	2.02
	0.96

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Japan
	98.63%
	15.97
	10.49
	74.83%
	6.7
	2.78
	99.66%
	22.67
	15.61

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Japan Oriental
	98.63%
	15.97
	10.49
	74.83%
	6.7
	2.78
	99.66%
	22.67
	15.61

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Jordan
	90.83%
	11
	7.15
	52.88%
	4.21
	1.49
	95.68%
	15.21
	8.78

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Jordan Arab
	90.83%
	11
	7.15
	52.88%
	4.21
	1.49
	95.68%
	15.21
	8.78

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kenya
	89.56%
	11.29
	6.7
	0.00%
	0
	0
	89.56%
	11.29
	6.7

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kenya Black
	89.56%
	11.29
	6.7
	0.00%
	0
	0
	89.56%
	11.29
	6.7

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kiribati
	0.00%
	0
	0
	10.89%
	0.77
	0.79
	10.89%
	0.77
	0.79

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kiribati Micronesian
	0.00%
	0
	0
	10.89%
	0.77
	0.79
	10.89%
	0.77
	0.79

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Korea; South
	98.21%
	16.03
	10.36
	85.32%
	8.33
	4.77
	99.74%
	24.36
	16.89

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Korea; South Oriental
	98.21%
	16.03
	10.36
	85.32%
	8.33
	4.77
	99.74%
	24.36
	16.89

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Lebanon
	0.00%
	0
	0
	70.46%
	6.11
	2.37
	70.46%
	6.11
	2.37

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Lebanon Arab
	0.00%
	0
	0
	70.46%
	6.11
	2.37
	70.46%
	6.11
	2.37

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Macedonia
	26.72%
	2.02
	0.96
	66.53%
	5.71
	2.09
	75.47%
	7.73
	2.85

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Macedonia Caucasoid
	26.72%
	2.02
	0.96
	66.53%
	5.71
	2.09
	75.47%
	7.73
	2.85

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Malaysia
	81.38%
	8.65
	3.76
	57.99%
	4.79
	1.67
	92.18%
	13.45
	7.54

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Malaysia Austronesian
	63.18%
	5.89
	1.9
	55.38%
	4.53
	1.57
	83.57%
	10.42
	4.26

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Malaysia Oriental
	87.82%
	9.94
	5.75
	70.35%
	6.02
	2.36
	96.39%
	15.96
	9.27

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mali
	96.02%
	14.09
	8.71
	0.00%
	0
	0
	96.02%
	14.09
	8.71

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mali Black
	96.02%
	14.09
	8.71
	0.00%
	0
	0
	96.02%
	14.09
	8.71

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Martinique
	22.56%
	1.58
	0.9
	74.51%
	6.72
	2.75
	80.26%
	8.3
	3.55

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Martinique Black
	22.56%
	1.58
	0.9
	74.51%
	6.72
	2.75
	80.26%
	8.3
	3.55

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mexico
	97.97%
	13.96
	9.23
	55.04%
	4.45
	1.56
	99.09%
	18.41
	12.21

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mexico Amerindian
	99.87%
	15.59
	11.55
	42.59%
	3.22
	1.22
	99.93%
	18.81
	14.24

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mexico Mestizo
	98.13%
	14.55
	9.55
	68.51%
	5.92
	2.22
	99.41%
	20.47
	14.37

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mongolia
	95.31%
	10.33
	7.86
	81.85%
	7.79
	3.86
	99.15%
	18.12
	13.24

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mongolia Oriental
	95.31%
	10.33
	7.86
	81.85%
	7.79
	3.86
	99.15%
	18.12
	13.24

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Morocco
	98.63%
	16.27
	10.87
	83.44%
	7.83
	4.23
	99.77%
	24.1
	16.88

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Morocco Arab
	99.32%
	17.41
	12.77
	85.07%
	8.09
	4.69
	99.90%
	25.51
	18.59

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Morocco Caucasoid
	97.94%
	15.4
	9.91
	79.75%
	7.27
	3.46
	99.58%
	22.67
	15.63

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Nauru
	0.00%
	0
	0
	38.66%
	2.94
	1.14
	38.66%
	2.94
	1.14

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Nauru Micronesian
	0.00%
	0
	0
	38.66%
	2.94
	1.14
	38.66%
	2.94
	1.14

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Netherlands
	0.00%
	0
	0
	83.44%
	7.97
	4.23
	83.44%
	7.97
	4.23

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Netherlands Caucasoid
	0.00%
	0
	0
	83.44%
	7.97
	4.23
	83.44%
	7.97
	4.23

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	New Caledonia
	98.18%
	11.53
	8.29
	81.41%
	7.05
	3.77
	99.66%
	18.58
	14.06

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	New Caledonia Melanesian
	98.18%
	11.53
	8.29
	81.41%
	7.05
	3.77
	99.66%
	18.58
	14.06

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	New Zealand
	0.00%
	0
	0
	84.46%
	7.98
	4.5
	84.46%
	7.98
	4.5

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	New Zealand Polynesian
	0.00%
	0
	0
	84.46%
	7.98
	4.5
	84.46%
	7.98
	4.5

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Niue
	0.00%
	0
	0
	77.82%
	6.66
	3.16
	77.82%
	6.66
	3.16

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Niue Polynesian
	0.00%
	0
	0
	77.82%
	6.66
	3.16
	77.82%
	6.66
	3.16

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	North Africa
	96.03%
	13.95
	8.67
	75.06%
	6.71
	2.81
	99.01%
	20.66
	14.15

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	North America
	99.06%
	17.13
	11.89
	87.89%
	8.74
	5.78
	99.89%
	25.87
	18.77

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Northeast Asia
	94.70%
	12.72
	8.04
	59.99%
	5.02
	1.75
	97.88%
	17.74
	10.64

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Norway
	0.00%
	0
	0
	94.71%
	10.13
	7.74
	94.71%
	10.13
	7.74

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Norway Caucasoid
	0.00%
	0
	0
	94.71%
	10.13
	7.74
	94.71%
	10.13
	7.74

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Oceania
	94.71%
	11.64
	7.86
	59.87%
	4.97
	1.74
	97.88%
	16.61
	10.06

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Oman
	99.69%
	18.3
	14.3
	0.00%
	0
	0
	99.69%
	18.3
	14.3

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Oman Arab
	99.69%
	18.3
	14.3
	0.00%
	0
	0
	99.69%
	18.3
	14.3

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Pakistan
	97.09%
	11.14
	8.42
	1.18%
	0.08
	0.71
	97.13%
	11.22
	8.44

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Pakistan Asian
	96.75%
	11.03
	8.32
	1.45%
	0.1
	0.71
	96.79%
	11.13
	8.34

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Pakistan Mixed
	97.73%
	11.3
	8.59
	0.00%
	0
	0.7
	97.73%
	11.3
	8.59

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Papua New Guinea
	97.92%
	10.38
	8.06
	69.15%
	5.88
	2.27
	99.36%
	16.25
	10.79

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Papua New Guinea Melanesian
	97.92%
	10.38
	8.06
	69.15%
	5.88
	2.27
	99.36%
	16.25
	10.79

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Paraguay
	0.00%
	0
	0
	4.90%
	0.34
	0.74
	4.90%
	0.34
	0.74

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Paraguay Amerindian
	0.00%
	0
	0
	4.90%
	0.34
	0.74
	4.90%
	0.34
	0.74

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Peru
	99.99%
	13.75
	9.77
	49.87%
	3.83
	1.4
	100.00%
	17.59
	12.52

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Peru Amerindian
	99.99%
	13.75
	9.77
	49.87%
	3.83
	1.4
	100.00%
	17.59
	12.52

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Philippines
	94.98%
	11.01
	7.81
	28.56%
	2.13
	0.98
	96.41%
	13.13
	8.4

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Philippines Austronesian
	94.98%
	11.01
	7.81
	28.56%
	2.13
	0.98
	96.41%
	13.13
	8.4

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Poland
	99.77%
	18.81
	14.49
	84.46%
	8.09
	4.51
	99.96%
	26.9
	20.69

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Poland Caucasoid
	99.77%
	18.81
	14.49
	84.46%
	8.09
	4.51
	99.96%
	26.9
	20.69

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Portugal
	98.72%
	16.58
	11.1
	78.00%
	7.11
	3.18
	99.72%
	23.69
	16.37

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Portugal Caucasoid
	98.72%
	16.58
	11.1
	78.00%
	7.11
	3.18
	99.72%
	23.69
	16.37

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Romania
	99.67%
	17.97
	14.04
	0.00%
	0
	0
	99.67%
	17.97
	14.04

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Romania Caucasoid
	99.67%
	17.97
	14.04
	0.00%
	0
	0
	99.67%
	17.97
	14.04

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Russia
	99.27%
	16.75
	11.83
	77.62%
	7.16
	3.13
	99.84%
	23.91
	16.76

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Russia Caucasoid
	3.96%
	0.28
	0.73
	88.52%
	8.85
	6.1
	88.97%
	9.13
	6.35

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Russia Mixed
	5.05%
	0.35
	0.74
	0.00%
	0
	0
	5.05%
	0.35
	0.74

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Russia Other
	99.98%
	17.6
	14.34
	85.01%
	8.12
	4.67
	100.00%
	25.72
	19.83

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Russia Siberian
	99.43%
	17.82
	13.29
	78.83%
	7.31
	3.31
	99.88%
	25.13
	17.88

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Rwanda
	24.87%
	1.88
	0.93
	62.79%
	5.22
	1.88
	72.05%
	7.1
	2.5

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Rwanda Black
	24.87%
	1.88
	0.93
	62.79%
	5.22
	1.88
	72.05%
	7.1
	2.5

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Samoa
	0.00%
	0
	0
	80.86%
	7.42
	3.66
	80.86%
	7.42
	3.66

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Samoa Polynesian
	0.00%
	0
	0
	80.86%
	7.42
	3.66
	80.86%
	7.42
	3.66

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sao Tome and Principe
	97.02%
	15.52
	9.61
	66.50%
	5.67
	2.09
	99.00%
	21.19
	14.34

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sao Tome and Principe Black
	97.02%
	15.52
	9.61
	66.50%
	5.67
	2.09
	99.00%
	21.19
	14.34

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Saudi Arabia
	98.26%
	15.42
	10.12
	80.14%
	7.34
	3.52
	99.65%
	22.75
	15.82

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Saudi Arabia Arab
	98.26%
	15.42
	10.12
	80.14%
	7.34
	3.52
	99.65%
	22.75
	15.82

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Scotland
	65.34%
	6.12
	2.02
	90.82%
	9.19
	7.11
	96.82%
	15.31
	9.21

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Scotland Caucasoid
	65.34%
	6.12
	2.02
	90.82%
	9.19
	7.11
	96.82%
	15.31
	9.21

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Senegal
	95.58%
	13.86
	8.52
	30.28%
	2.28
	1
	96.92%
	16.13
	9.53

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Senegal Black
	95.58%
	13.86
	8.52
	30.28%
	2.28
	1
	96.92%
	16.13
	9.53

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Serbia
	73.37%
	6.52
	2.63
	0.00%
	0
	0
	73.37%
	6.52
	2.63

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Serbia Caucasoid
	73.37%
	6.52
	2.63
	0.00%
	0
	0
	73.37%
	6.52
	2.63

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Singapore
	92.66%
	11.97
	7.54
	65.78%
	5.61
	2.05
	97.49%
	17.58
	10.36

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Singapore Austronesian
	90.55%
	11.34
	7.11
	65.78%
	5.61
	2.05
	96.77%
	16.94
	9.72

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Singapore Oriental
	94.81%
	12.86
	8.1
	0.00%
	0
	0
	94.81%
	12.86
	8.1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Slovakia
	0.00%
	0
	0
	18.28%
	1.28
	0.86
	18.28%
	1.28
	0.86

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Slovakia Caucasoid
	0.00%
	0
	0
	18.28%
	1.28
	0.86
	18.28%
	1.28
	0.86

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Slovenia
	0.00%
	0
	0
	84.85%
	8.16
	4.62
	84.85%
	8.16
	4.62

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Slovenia Caucasoid
	0.00%
	0
	0
	84.85%
	8.16
	4.62
	84.85%
	8.16
	4.62

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	South Africa
	93.03%
	12.49
	7.68
	32.10%
	2.33
	1.03
	95.27%
	14.82
	8.57

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	South Africa Black
	91.96%
	12.22
	7.43
	32.10%
	2.33
	1.03
	94.54%
	14.54
	8.3

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	South Africa Other
	97.61%
	14.73
	9.41
	0.00%
	0
	0
	97.61%
	14.73
	9.41

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	South America
	88.30%
	10.22
	5.98
	58.59%
	4.85
	1.69
	95.15%
	15.07
	8.58

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	South Asia
	94.73%
	12.73
	8.08
	75.38%
	6.73
	2.84
	98.70%
	19.46
	12.86

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Southeast Asia
	94.56%
	12.61
	8
	56.98%
	4.7
	1.63
	97.66%
	17.31
	10.29

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Southwest Asia
	92.50%
	12.08
	7.52
	43.93%
	3.45
	1.25
	95.79%
	15.53
	8.88

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Spain
	87.52%
	10.62
	5.61
	80.51%
	7.45
	3.59
	97.57%
	18.07
	10.73

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Spain Caucasoid
	87.52%
	10.62
	5.61
	80.84%
	7.5
	3.65
	97.61%
	18.11
	10.79

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Spain Other
	0.00%
	0
	0
	6.30%
	0.44
	0.75
	6.30%
	0.44
	0.75

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sri Lanka
	52.39%
	4.16
	1.47
	0.00%
	0
	0
	52.39%
	4.16
	1.47

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sri Lanka Asian
	52.39%
	4.16
	1.47
	0.00%
	0
	0
	52.39%
	4.16
	1.47

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sudan
	93.78%
	12.46
	7.83
	60.56%
	4.97
	1.77
	97.55%
	17.43
	10.38

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sudan Arab
	70.21%
	6.47
	2.35
	0.00%
	0
	0
	70.21%
	6.47
	2.35

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sudan Black
	2.19%
	0.15
	0.72
	0.00%
	0
	0
	2.19%
	0.15
	0.72

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sudan Mixed
	94.39%
	12.9
	8.03
	60.56%
	4.97
	1.77
	97.79%
	17.87
	10.74

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sweden
	99.99%
	21.01
	16.34
	88.07%
	8.78
	5.87
	100.00%
	29.79
	23.24

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sweden Caucasoid
	99.99%
	21.01
	16.34
	88.07%
	8.78
	5.87
	100.00%
	29.79
	23.24

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Taiwan
	97.77%
	14.52
	9.38
	67.88%
	5.85
	2.18
	99.29%
	20.37
	14.21

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Taiwan Oriental
	97.77%
	14.52
	9.38
	67.88%
	5.85
	2.18
	99.29%
	20.37
	14.21

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Thailand
	91.21%
	11.53
	7.23
	63.90%
	5.4
	1.94
	96.83%
	16.93
	9.73

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Thailand Oriental
	91.21%
	11.53
	7.23
	63.90%
	5.4
	1.94
	96.83%
	16.93
	9.73

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tokelau
	0.00%
	0
	0
	55.11%
	4.24
	1.56
	55.11%
	4.24
	1.56

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tokelau Polynesian
	0.00%
	0
	0
	55.11%
	4.24
	1.56
	55.11%
	4.24
	1.56

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tonga
	0.00%
	0
	0
	71.91%
	6.16
	2.49
	71.91%
	6.16
	2.49

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tonga Polynesian
	0.00%
	0
	0
	71.91%
	6.16
	2.49
	71.91%
	6.16
	2.49

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tunisia
	97.52%
	14.16
	9.23
	74.26%
	6.59
	2.72
	99.36%
	20.76
	14.54

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tunisia Arab
	97.52%
	14.16
	9.23
	74.97%
	6.68
	2.8
	99.38%
	20.85
	14.6

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tunisia Berber
	0.00%
	0
	0
	74.47%
	6.6
	2.74
	74.47%
	6.6
	2.74

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Turkey
	44.80%
	3.14
	1.27
	76.19%
	6.91
	2.94
	86.85%
	10.04
	5.32

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Turkey Caucasoid
	44.80%
	3.14
	1.27
	76.19%
	6.91
	2.94
	86.85%
	10.04
	5.32

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Uganda
	94.87%
	13.76
	8.3
	0.00%
	0
	0
	94.87%
	13.76
	8.3

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Uganda Black
	94.87%
	13.76
	8.3
	0.00%
	0
	0
	94.87%
	13.76
	8.3

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ukraine
	0.00%
	0
	0
	50.64%
	3.84
	1.42
	50.64%
	3.84
	1.42

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ukraine Caucasoid
	0.00%
	0
	0
	50.64%
	3.84
	1.42
	50.64%
	3.84
	1.42

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	United Arab Emirates
	3.37%
	0.24
	0.72
	32.92%
	2.3
	1.04
	35.19%
	2.54
	1.08

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	United Arab Emirates Arab
	3.37%
	0.24
	0.72
	32.92%
	2.3
	1.04
	35.19%
	2.54
	1.08

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	United States
	99.10%
	17.26
	12.07
	88.10%
	8.77
	5.88
	99.89%
	26.03
	18.99

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	United States Amerindian
	99.67%
	15.98
	11.25
	42.79%
	3.33
	1.22
	99.81%
	19.31
	14.13

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	United States Asian
	97.46%
	15.1
	9.51
	78.84%
	7.31
	3.31
	99.46%
	22.41
	15.27

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	United States Austronesian
	0.00%
	0
	0
	58.09%
	4.8
	1.67
	58.09%
	4.8
	1.67

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	United States Black
	97.11%
	15.42
	9.56
	71.50%
	6.32
	2.46
	99.18%
	21.74
	14.67

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	United States Caucasoid
	99.83%
	20
	15.24
	90.15%
	9.12
	7.02
	99.98%
	29.12
	22.47

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	United States Hispanic
	98.92%
	16.35
	11.16
	72.95%
	6.51
	2.59
	99.71%
	22.85
	15.84

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	United States Mestizo
	99.23%
	16.56
	11.69
	72.23%
	6.41
	2.52
	99.79%
	22.98
	16.05

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	United States Polynesian
	99.57%
	17.25
	12.65
	73.18%
	6.42
	2.61
	99.88%
	23.67
	16.68

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Venezuela
	90.04%
	9.26
	7
	3.01%
	0.21
	0.72
	90.34%
	9.48
	7.05

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Venezuela Amerindian
	90.07%
	9.17
	7.01
	0.00%
	0
	0
	90.07%
	9.17
	7.01

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Venezuela Caucasoid
	11.45%
	0.81
	0.79
	0.00%
	0
	0
	11.45%
	0.81
	0.79

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Venezuela Mestizo
	9.75%
	0.69
	0.78
	0.00%
	0
	0
	9.75%
	0.69
	0.78

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Venezuela Mixed
	0.00%
	0
	0
	3.17%
	0.22
	0.72
	3.17%
	0.22
	0.72

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Vietnam
	91.82%
	11.66
	7.36
	54.44%
	4.42
	1.54
	96.27%
	16.08
	9.19

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Vietnam Oriental
	91.82%
	11.66
	7.36
	54.44%
	4.42
	1.54
	96.27%
	16.08
	9.19

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Wales
	1.00%
	0.07
	0.71
	0.00%
	0
	0
	1.00%
	0.07
	0.71

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Wales Caucasoid
	1.00%
	0.07
	0.71
	0.00%
	0
	0
	1.00%
	0.07
	0.71

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	West Africa
	95.49%
	14.06
	8.55
	65.23%
	5.61
	2.01
	98.43%
	19.67
	12.42

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	West Indies
	98.98%
	17.5
	12.25
	69.22%
	6.05
	2.27
	99.69%
	23.55
	16.2

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	World
	98.55%
	16.09
	10.6
	81.81%
	7.75
	3.85
	99.74%
	23.84
	16.51

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Zambia
	98.10%
	14.99
	9.71
	0.00%
	0
	0
	98.10%
	14.99
	9.71

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Zambia Black
	98.10%
	14.99
	9.71
	0.00%
	0
	0
	98.10%
	14.99
	9.71

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Zimbabwe
	93.79%
	12.68
	7.86
	68.30%
	5.87
	2.21
	98.03%
	18.54
	11.29

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Zimbabwe Black
	93.79%
	12.68
	7.86
	68.30%
	5.87
	2.21
	98.03%
	18.54
	11.29

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average
	63.06
	9.34
	6.32
	55.3
	4.92
	2.43
	82.92
	14.26
	9.38

	Standard deviation
	43.68
	7.3
	5.3
	30.26
	2.95
	1.94
	25.25
	8.37
	6.64



Supplementary Table S2. Predicted disulfide bond candidates in the multi-epitope vaccine construct. Residue pairs were identified based on favorable geometric parameters (Chi3 angle) and bond energy (kcal/mol) using Disulfide by Design 2.0 server. Pairs with suitable spatial proximity and low energy values were selected for cysteine mutation to enhance structural stability.
	Res1 Seq #
	Res1 AA
	Res2 Seq #
	Res2 AA
	Chi3
	Energy

	1
	GLY
	5
	THR
	119.55
	5.51

	6
	LEU
	19
	CYS
	-58.11
	2.85

	7
	CYS
	85
	GLY
	81.25
	4.1

	8
	LYS
	13
	VAL
	78.13
	5.93

	8
	LYS
	14
	ARG
	-92.87
	2.26

	9
	TYR
	16
	GLY
	-66.08
	3.74

	25
	PRO
	30
	ILE
	108.05
	1.65

	26
	LYS
	28
	GLU
	118.04
	1.3

	26
	LYS
	29
	GLN
	-67.59
	2.31

	27
	GLU
	42
	ARG
	87.78
	6.48

	33
	CYS
	38
	ARG
	-93.81
	1.97

	37
	GLY
	40
	CYS
	95.94
	1.49

	51
	PHE
	67
	ASP
	95.64
	3.48

	75
	ASP
	81
	GLY
	94.72
	1.49

	79
	GLY
	87
	PRO
	124.03
	6.94

	96
	ILE
	108
	PRO
	113.02
	4.33

	99
	TYR
	109
	GLY
	83.58
	5.94

	99
	TYR
	110
	ILE
	-90.73
	2.84

	104
	LEU
	133
	SER
	83.44
	4.1

	105
	GLY
	110
	ILE
	93.83
	3.67

	107
	GLY
	110
	ILE
	-72.58
	5.21

	114
	HIS
	117
	LYS
	105.03
	3.09

	119
	GLY
	135
	PHE
	-76.37
	2.34

	124
	ILE
	132
	GLY
	126.83
	6.07




Supplementary Table S3. The binding energy score of the vaccine and TLR-4, the energy is calculated in kcal/mol.
	Cluster
	Members
	Representative
	Weighted Score

	0
	71
	Center
	-842.2

	
	
	Lowest Energy
	-1090.7

	1
	55
	Center
	-796.2

	
	
	Lowest Energy
	-1097.9

	2
	41
	Center
	-1053.0

	
	
	Lowest Energy
	-1081.4

	3
	41
	Center
	-891.0

	
	
	Lowest Energy
	-891.0

	4
	39
	Center
	-935.1

	
	
	Lowest Energy
	-935.1

	5
	29
	Center
	-904.7

	
	
	Lowest Energy
	-919.2

	6
	28
	Center
	-857.8

	
	
	Lowest Energy
	-922.9

	7
	27
	Center
	-955.5

	
	
	Lowest Energy
	-955.5

	8
	23
	Center
	-783.9

	
	
	Lowest Energy
	-871.1

	9
	21
	Center
	-855.2

	
	
	Lowest Energy
	-924.4

	10
	21
	Center
	-825.4

	
	
	Lowest Energy
	-850.6

	11
	17
	Center
	-776.0

	
	
	Lowest Energy
	-881.2

	12
	16
	Center
	-873.4

	
	
	Lowest Energy
	-1011.9

	13
	16
	Center
	-806.0

	
	
	Lowest Energy
	-806.0

	14
	15
	Center
	-799.6

	
	
	Lowest Energy
	-839.4

	15
	15
	Center
	-819.5

	
	
	Lowest Energy
	-819.5

	16
	15
	Center
	-880.2

	
	
	Lowest Energy
	-880.2

	17
	15
	Center
	-866.7

	
	
	Lowest Energy
	-866.7

	18
	15
	Center
	-836.9

	
	
	Lowest Energy
	-836.9

	19
	15
	Center
	-808.9

	
	
	Lowest Energy
	-950.6

	20
	15
	Center
	-802.5

	
	
	Lowest Energy
	-802.5

	21
	14
	Center
	-833.9

	
	
	Lowest Energy
	-973.3

	22
	13
	Center
	-862.3

	
	
	Lowest Energy
	-862.3

	23
	13
	Center
	-917.9

	
	
	Lowest Energy
	-917.9

	24
	12
	Center
	-878.9

	
	
	Lowest Energy
	-878.9

	25
	12
	Center
	-844.6

	
	
	Lowest Energy
	-844.6

	26
	12
	Center
	-790.2

	
	
	Lowest Energy
	-842.4

	27
	11
	Center
	-803.5

	
	
	Lowest Energy
	-960.8

	28
	11
	Center
	-894.5

	
	
	Lowest Energy
	-894.5

	29
	11
	Center
	-873.9

	
	
	Lowest Energy
	-873.9



Supplementary Table S4. The binding energy score of the vaccine and TLR-2 is calculated in kcal/mol.
	Cluster
	Members
	Representative
	Weighted Score

	0
	168
	Center
	-782.6

	
	
	Lowest Energy
	-938.6

	1
	122
	Center
	-770.9

	
	
	Lowest Energy
	-931.6

	2
	106
	Center
	-777.1

	
	
	Lowest Energy
	-926.3

	3
	102
	Center
	-759.0

	
	
	Lowest Energy
	-861.6

	4
	92
	Center
	-770.2

	
	
	Lowest Energy
	-978.3

	5
	45
	Center
	-709.8

	
	
	Lowest Energy
	-874.2

	6
	43
	Center
	-858.8

	
	
	Lowest Energy
	-858.8

	7
	37
	Center
	-714.2

	
	
	Lowest Energy
	-817.4

	8
	32
	Center
	-719.3

	
	
	Lowest Energy
	-830.8

	9
	28
	Center
	-755.3

	
	
	Lowest Energy
	-841.5

	10
	27
	Center
	-729.1

	
	
	Lowest Energy
	-784.9

	11
	25
	Center
	-759.4

	
	
	Lowest Energy
	-829.7

	12
	19
	Center
	-708.5

	
	
	Lowest Energy
	-783.9

	13
	19
	Center
	-815.4

	
	
	Lowest Energy
	-815.4

	14
	16
	Center
	-835.4

	
	
	Lowest Energy
	-835.4

	15
	12
	Center
	-741.7

	
	
	Lowest Energy
	-821.7

	16
	10
	Center
	-790.6

	
	
	Lowest Energy
	-790.6



Supplementary Table S5. Redocking results of the vaccine-TLR-4 generated using from cluspro 2.0 server
	Cluster
	Members
	Representative
	Weighted Score

	0
	224
	Center
	-824.3

	
	
	Lowest Energy
	-920.8

	1
	178
	Center
	-654.9

	
	
	Lowest Energy
	-745.7

	2
	135
	Center
	-625.8

	
	
	Lowest Energy
	-841.5

	3
	83
	Center
	-609.3

	
	
	Lowest Energy
	-830.6

	4
	74
	Center
	-603.9

	
	
	Lowest Energy
	-773.4

	5
	64
	Center
	-617.0

	
	
	Lowest Energy
	-787.9

	6
	46
	Center
	-607.0

	
	
	Lowest Energy
	-670.6

	7
	26
	Center
	-699.6

	
	
	Lowest Energy
	-699.6

	8
	24
	Center
	-715.5

	
	
	Lowest Energy
	-715.5

	9
	23
	Center
	-617.5

	
	
	Lowest Energy
	-652.4

	10
	18
	Center
	-607.2

	
	
	Lowest Energy
	-659.7

	11
	13
	Center
	-657.9

	
	
	Lowest Energy
	-657.9

	12
	13
	Center
	-646.2

	
	
	Lowest Energy
	-646.2

	13
	12
	Center
	-667.3

	
	
	Lowest Energy
	-667.3

	14
	10
	Center
	-628.4

	
	
	Lowest Energy
	-628.4

	15
	10
	Center
	-626.8

	
	
	Lowest Energy
	-626.8

	16
	8
	Center
	-613.2

	
	
	Lowest Energy
	-641.0

	17
	4
	Center
	-627.0

	
	
	Lowest Energy
	-655.7

	18
	3
	Center
	-664.0

	
	
	Lowest Energy
	-664.0



Supplementary Table S6. Redocking results of the vaccine-TLR-2 generated using cluspro 2.0.
	Cluster
	Members
	Representative
	Weighted Score

	0
	89
	Center
	-1226.2

	
	
	Lowest Energy
	-1239.6

	1
	34
	Center
	-1019.1

	
	
	Lowest Energy
	-1183.3

	2
	32
	Center
	-1114.8

	
	
	Lowest Energy
	-1114.8

	3
	31
	Center
	-1043.2

	
	
	Lowest Energy
	-1211.0

	4
	24
	Center
	-951.0

	
	
	Lowest Energy
	-1172.4

	5
	23
	Center
	-972.5

	
	
	Lowest Energy
	-1160.9

	6
	21
	Center
	-981.9

	
	
	Lowest Energy
	-1225.4

	7
	21
	Center
	-1015.1

	
	
	Lowest Energy
	-1150.6

	8
	20
	Center
	-1029.9

	
	
	Lowest Energy
	-1070.2

	9
	19
	Center
	-969.3

	
	
	Lowest Energy
	-1055.5

	10
	19
	Center
	-1017.0

	
	
	Lowest Energy
	-1142.1

	11
	19
	Center
	-958.6

	
	
	Lowest Energy
	-1063.7

	12
	18
	Center
	-982.3

	
	
	Lowest Energy
	-1136.6

	13
	17
	Center
	-1080.5

	
	
	Lowest Energy
	-1146.3

	14
	16
	Center
	-1013.9

	
	
	Lowest Energy
	-1200.7

	15
	16
	Center
	-1110.9

	
	
	Lowest Energy
	-1142.5

	16
	16
	Center
	-1048.2

	
	
	Lowest Energy
	-1160.7

	17
	16
	Center
	-984.4

	
	
	Lowest Energy
	-1040.3

	18
	15
	Center
	-965.4

	
	
	Lowest Energy
	-1059.9

	19
	14
	Center
	-1064.1

	
	
	Lowest Energy
	-1147.3

	20
	14
	Center
	-1087.6

	
	
	Lowest Energy
	-1112.1

	21
	14
	Center
	-1069.8

	
	
	Lowest Energy
	-1081.5

	22
	14
	Center
	-1028.6

	
	
	Lowest Energy
	-1157.8

	23
	13
	Center
	-1006.8

	
	
	Lowest Energy
	-1330.7

	24
	13
	Center
	-993.1

	
	
	Lowest Energy
	-1110.7

	25
	13
	Center
	-946.9

	
	
	Lowest Energy
	-1049.4

	26
	12
	Center
	-940.0

	
	
	Lowest Energy
	-1115.2

	27
	11
	Center
	-1176.1

	
	
	Lowest Energy
	-1176.1

	28
	11
	Center
	-1051.6

	
	
	Lowest Energy
	-1051.6

	29
	10
	Center
	-1124.9

	
	
	Lowest Energy
	-1124.9
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	Energy Parameter
	Vaccine TLR-2
	Vaccine TLR-4 Complex 

	MM-GBSA

	Van der Waals Energy
(kcal/mol)
	-132.21
	-142.01

	Columbic Energy (kcal/mol)
	-32.14
	-32.67

	Total Gas Phase Energy (kcal/mol)
	-162.35
	-182.68

	Total Solvation Energy
(kcal/mol)
	22.24
	22.41

	Net Energy (kcal/mol)
	-135.11
	-157.27

	MM-PBSA

	Van der Waals Energy
(kcal/mol)
	-132.21
	-143.01

	Columbic Energy (kcal/mol)
	-32.14
	-33.67

	Total Gas Phase Energy (kcal/mol)
	-162.35
	-182.68

	Total Solvation Energy
(kcal/mol)
	22.37
	24.90

	Net Energy (kcal/mol)
	-142.98
	-152.78




















