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SUPPLEMENTAL FIGURE LEGENDS 

Supplemental Figure 1. Distribution of ancestral (blue) and derived (red) allele frequencies at the 

variants rs4293393 of the UMOD gene and rs75770792 (T555I) of the CORIN gene in 44 

worldwide populations. The ancestral allele of UMOD is the risk one, whereas the ancestral allele 

of CORIN is the protective one. 

Supplemental Figure 2. Decay of extended haplotype homozygosity (EHH) for UMOD variant in 

HapMap populations. Haplotype decay around rs4293393 in Luhya in Webuye - Kenya (LWK), 

Maasai in Kinyawa - Kenya (MKK), Yoruba in Ibadan - Nigeria (YRI), Utah residents with 

Northern and Western European ancestry (CEU) and Gujarati Indians in Houston (GIH). The 

ancestral allele is reported in blue, the derived allele is reported in red. 
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rs75770792  CORIN
Ancestral allele:  G  
Derived allele:  A 

rs4293393 UMOD
Ancestral allele:  T   
Derived allele:  C     
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Supplemental Table 1. UMOD rs4293393 genotype in ancient genomes of archaic or anatomically modern humans. 

Sample Location Coverage Age UMOD 
rs4293393 

Reference 

Mezmaiskaya-1 
(Neanderthal) 

Siberia 52x 60,000-70,000 ybp C/C 1 

Denisovan Siberia 30x 50,000 ybp C/C 2 

Ust_Ishim Siberia 42x 45,000 ybp T/T 3 

Anzick-1 Montana 14.4x 12,707-12,556 ybp T/T 4 

Motala-3 Sweden 0.55x 8,000 ybp T/T 5 

Motala-12 Sweden 2.4x 8,000 ybp T/T 5 

Mota Ethiopian 12.5x 4,000 ybp T/T 6 

Paleoeskimo-Saqqaq Greenland 20x 4,100-3,900 ybp T/T 7 

ybp, years before present. 
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Supplemental Table 2. Allelic frequencies of selected variants in worldwide populations. 

    rs699 
(AGT) 

rs776746 
(CYP3A5) 

rs4293393 
(UMOD) 

 

Population N Lat. Long. A1 A2 Fr(A1) A1 A2 Fr(A1) A1 A2 Fr(A1) References Genotyping chip 

Abhkasians 20 42,97 41,44 T C 0,53 G A 0,92 C T 0,25 8 Illumina_Human610_K 

Adygei 17 44,81 40,21 T C 0,53 G A 0,88 C T 0,24 9 Illumina_HumanHap650K 
Afar 12 8,49 40,49 T C 0,38 G A 0,54 C T 0,27 10 Illumina_Omni_1M_chip 

African_Ancestry 83 31,72 -84,49 T C 0,26 G A 0,34 C T 0,21 11  
Algeria 19 36,75 3,04 T C - G A 0,74 C T 0,11 12 Affy_GenomeWideSNP_6.0 
Altaian 16 51,79 82,68 T C 0,22 G A 0,91 C T 0,16 7,13 Illumina_Human610_Quad_v1.0, 

Illumina_Human660W_Quad_v1.0 
Amhara 26 7,55 40,63 T C 0,40 G A 0,66 C T 0,31 10 Illumina_Omni_1M_chip 
Anuak 23 8,24 34,59 T C 0,17 G A 0,24 C T 0,39 10 Illumina_Omni_1M_chip 

Araba 22 42,90 -2,69 T C 0,59 G A - C T 0,20 14 Illumina_Human_1_100K 

Ariblacksmith 17 5,78 36,57 T C 0,47 G A 0,50 C T 0,47 10 Illumina_Omni_1M_chip 
Aricultivator 24 5,78 36,57 T C 0,22 G A 0,29 C T 0,43 10 Illumina_Omni_1M_chip 

Armenian 35 40,07 45,04 T C 0,50 G A 0,96 C T 0,26 15,8 Illumina_Human610_K, 
Illumina_Human610_Quad 

Ashkenazy_Jewes 21 61,52 105,32 T C 0,62 G A 0,86 C T 0,17 15 Illumina_Human610_Quad 

Aussie 477 -35,3 149,13 T C 0,58 G A 0,92 C T 0,17 16 Illumina_HumanHap300_Duo, 
Illumina_HumanHap_300 

Balkar 19 45,11 41,37 T C 0,50 G A 0,84 C T 0,26 8 Illumina_Human610_K 

Balochi 25 27,53 60,58 T C 0,36 G A 0,80 C T 0,12 9 Illumina_HumanHap650K 

Bantu_N.E. 12 -3,37 35,68 T C 0,13 G A 0,17 C T 0,04 9 Illumina_HumanHap650K 
Bantu_S.E. 25 -23,54 29,27 T C 0,06 G A 0,12 C T 0,22 9 Illumina_HumanHap650K 

Bantu_S.W. 15 -17,98 14,25 T C 0,20 G A 0,27 C T 0,23 9 Illumina_HumanHap650K 

Bedouin 48 29,40 36,31 T C 0,44 G A 0,85 C T 0,16 9 Illumina_HumanHap650K 
Biaka_Pygmies 32 3,94 17,02 T C 0,03 G A 0,09 C T 0,50 9 Illumina_HumanHap650K 

Bizkaya 22 43,22 -2,69 T C 0,48 G A - C T 0,16 14 Illumina_Human_1_100K 

Brahui 25 27,86 66,12 T C 0,46 G A 0,88 C T 0,16 9 Illumina_HumanHap650K 
Bulgarian 13 42,73 25,49 T C 0,46 G A 0,96 C T 0,12 8 Illumina_Human610_K 
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Burmese 15 19,00 98,00 T C 0,27 G A 0,77 C T 0,20 17 Illumina_HumanHap_610K 
Burusho 25 35,22 75,80 T C 0,30 G A 0,78 C T 0,38 9 Illumina_HumanHap650K 

Buryat 19 49,54 114,39 T C 0,24 G A 0,95 C T 0,11 7 Illumina_Human660W_Quad_v1.0 
Cambodian 11 12,57 104,99 T C 0,18 G A 0,73 C T 0,09 9 Illumina_HumanHap650K 

Canary_Island 17 28,10 -15,4 T C - G A 0,88 C T 0,21 18 Affy_GenomeWideSNP_6.0 

Utah 165 39,32 -111,09 T C 0,59 G A 0,96 C T 0,17 11  
Chamar 10 27,57 80,10 T C 0,35 G A 0,35 C T 0,30 19 Illumina_HumanHap650Yv3 

Chechen 20 49,82 15,47 T C 0,48 G A 0,97 C T 0,18 8 Illumina_Human610_K 

Chinese 85 39,73 -104,98 T C 0,19 G A 0,76 C T 0,05 11  
Chukchi 14 56,24 93,66 T C 0,36 G A 0,89 C T 0,46 7 Illumina_Human660W_Quad_v1.0 

Chuvash 17 55,56 46,93 T C 0,56 G A 0,97 C T 0,15 15 Illumina_Human610_Quad 

Colombian 13 4,57 -74,3 T C 0,15 G A 0,85 C T 0,69 9 Illumina_HumanHap650K 
Colouredcolesberg 20 -30,71 25,09 T C 0,20 G A 0,40 C T 0,33 20 Illumina_Omni_2.5M 

Colouredwellington 20 -30,71 25,09 T C 0,20 G A 0,65 C T 0,33 20 Illumina_Omni_2.5M 

Cypriots 12 35,13 33,43 T C 0,58 G A 0,96 C T 0,13 15 Illumina_Human610_Quad 
Dai 10 22,01 100,80 T C 0,10 G A 0,55 C T 0,20 9 Illumina_HumanHap650K 

Denmark 162 56,26 9,50 T C 0,60 G A 0,95 C T 0,17 21 Illumina_HumanHap_300 

Dharkar 12 27,57 80,10 T C 0,58 G A 0,58 C T 0,38 19 Illumina_HumanHap650Yv3 
Druze 47 32,45 36,80 T C 0,44 G A 0,91 C T 0,14 9 Illumina_HumanHap650K 

Dusadh 10 27,57 80,10 T C 0,30 G A 0,70 C T 0,50 19 Illumina_HumanHap650Yv3 

East_Greenlander 10 67,76 -51,65 T C 0,45 G A - C T 0,15 7 Illumina_Human660W_Quad_v1.0 
Egypt 31 26,82 30,80 T C 0,25 G A 0,87 C T 0,21 12,15 Affy_GenomeWideSNP_6.0, 

Illumina_Human610_Quad 
Esomali 17 9,15 40,49 T C 0,30 G A 0,47 C T 0,23 10 Illumina_Omni_1M_chip 
Estonians 15 58,59 25,01 T C 0,67 G A 0,80 C T 0,20 13 Illumina_Human610_Quad_v1.0 

Ethiopian_Jewes 13 9,15 40,49 T C 0,31 G A 0,62 C T 0,42 15 Illumina_Human610_Quad 

Ethiopians 19 9,15 40,49 T C 0,34 G A 0,68 C T 0,34 15 Illumina_Human610_Quad 
Evenki 16 45,74 126,66 T C 0,28 G A 0,87 C T 0,19 7 Illumina_Human610_Quad_v1.0 

Finland 157 61,92 25,75 T C 0,58 G A 0,95 C T 0,19 21 Illumina_HumanHap300 

French 29 46,23 2,21 T C 0,69 G A 0,91 C T 0,24 9 Illumina_HumanHap650K 
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French_Basque 24 42,99 -2,62 T C 0,60 G A 0,96 C T 0,23 9 Illumina_HumanHap650K 
Georgians 20 42,32 43,36 T C 0,70 G A 0,97 C T 0,28 15 Illumina_Human610_Quad 

Gipuzkoa 22 43,07 -2,22 T C 0,66 G A - C T 0,30 14 Illumina_Human_1_100K 
Guighanakgal 15 7,94 -1,02 T C 0,03 G A 0,30 C T 0,47 20 Illumina_Omni_2.5M 

Gujarati 88 29,76 -95,36 T C 0,39 G A 0,76 C T 0,28 11  
Gumuz 19 10,78 35,57 T C 0,39 G A 0,37 C T 0,21 10 Illumina_Omni_1M_chip 
Hadza 17 -3,37 35,68 T C 0,04 G A 0,25 C T 0,15 22 Illumina_HumanHap550 

Han 128 39,91 116,39 T C 0,19 G A 0,71 C T 0,09 9 Illumina_HumanHap650K 

Hazara 29 33,94 67,71 T C 0,29 G A 0,74 C T 0,12 9,23 Illumina_HumanHap650K, 
Illumina_HumanHap650K 

Hungarians 20 47,16 19,50 T C 0,70 G A 0,90 C T 0,23 15 Illumina_Human610_Quad 

Iparralde 24 43,08 -2,27 T C 0,60 G A - C T 0,23 14 Illumina_Human_1_100K 
Iranians 20 32,43 53,69 T C 0,45 G A 0,90 C T 0,35 15 Illumina_Human610_Quad 

Iraqi_Jewes 11 33,22 43,68 T C 0,59 G A 0,91 C T 0,41 15 Illumina_Human610_Quad 

Irish 211 53,34 -6,27 T C 0,58 G A 0,94 C T 0,17 24 Illumina_HumanHap550 
Japanese 115 36,20 138,25 T C 0,20 G A 0,74 C T 0,05 9,11 Illumina_HumanHap650K 

Jordanians 20 30,59 36,24 T C 0,48 G A 0,87 C T 0,20 15 Illumina_Human660W_Quad_v1.0 

Juhoansi 18 -19,28 13,51 T C 0,03 G A 0,19 C T 0,53 20 Illumina_Omni_2.5M 
Kalash 25 34,02 74,25 T C 0,36 G A 0,76 C T 0,24 9 Illumina_HumanHap650K 

Karitiana 24 -9,01 -65 T C - G A 0,77 C T 0,08 9 Illumina_HumanHap650K 

Karretjie 20 -32 21,99 T C 0,05 G A 0,22 C T 0,40 20 Illumina_Omni_2.5M 
Kazakhs 18 48,02 66,92 T C 0,36 G A 0,83 C T 0,17 13 Illumina_Human660W_Quad_v1.0 

Khwe 17 -23,15 23,41 T C 0,06 G A 0,12 C T 0,38 20 Illumina_Omni_2.5M 

Kol 17 27,19 80,33 T C 0,38 G A 0,74 C T 0,32 19 Illumina_HumanHap650Yv3 
Koryak 17 61,43 166,79 T C 0,21 G A 0,91 C T 0,24 7 Illumina_Human660W_Quad_v1.0 

Kumyk 14 42,14 47,09 T C 0,57 G A 0,93 C T 0,18 8 Illumina_Human610_K 

Kyrgyzians 19 41,20 74,76 T C 0,34 G A 0,95 C T 0,29 13 Illumina_Human660W_Quad_v1.0 
Lahu 10 101,98 24,99 T C 0,05 G A 0,70 C T 0,10 9 Illumina_HumanHap650K 

Lebanese 82 33,85 35,86 T C 0,49 G A 0,90 C T 0,18 15,25 Illumina_Human610_Quad, 
Illumina HumanHap 610K 

Lezgins 18 41,45 48,28 T C 0,39 G A 0,94 C T 0,22 15 Illumina_Human610_Quad 
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Libya 17 26,13 17,23 T C - G A 0,76 C T 0,15 12 Affy_GenomeWideSNP_6.0 
Lithuanians 10 55,17 23,88 T C 0,50 G A 0,95 C T 0,20 15 Illumina_Human610_Quad 

Luhya 90 0,62 34,77 T C 0,11 G A 0,13 C T 0,22 11  
Maasai 171 -2,81 37,92 T C 0,14 G A 0,49 C T 0,29 11  
Makrani 25 22,26 71,19 T C 0,40 G A 0,86 C T 0,28 9 Illumina_HumanHap650K 

Mandenka 24 12,00 -12 T C 0,04 G A 0,31 C T 0,10 9 Illumina_HumanHap650K 
Maris 15 56,43 47,96 T C 0,73 G A 0,80 C T 0,40 13 Illumina_HumanHap650Yv3 

Maya 25 22,92 -102,36 T C 0,08 G A 0,70 C T 0,44 9 Illumina_HumanHap650K 

Mbuti_Pygmies 15 1,00 29,00 T C - G A 0,07 C T 0,60 9 Illumina_HumanHap650K 
Mexican 77 34,05 -118,24 T C 0,31 G A 0,74 C T 0,19 11  
Miaozu 10 26,60 106,71 T C 0,15 G A 0,65 C T 0,00 9 Illumina_HumanHap650K 

Mongola 19 46,86 103,85 T C 0,21 G A 0,76 C T 0,16 7,9 Illumina_HumanHap650K, 
Illumina_Human660W_Quad_v1.0 

Mordovian 15 54,24 44,07 T C 0,50 G A 0,90 C T 0,13 8 Illumina_Human610_K 

Moroccan_Jewes 16 31,79 -7,09 T C 0,59 G A 0,87 C T 0,34 15 Illumina_Human660W_Quad_v1.0 

Moroccans 10 31,79 -7,09 T C 0,35 G A 0,75 C T 0,15 15 Illumina_Human660W_Quad_v1.0 
Morocco_N 18 33,07 -4,71 T C - G A 0,83 C T 0,17 12 Affy_GenomeWideSNP_6.0 

Morocco_S 16 23,36 -14,35 T C - G A 0,62 C T 0,16 12 Affy_GenomeWideSNP_6.0 

Mozabite 30 31,95 4,06 T C 0,50 G A 0,85 C T 0,25 9 Illumina_HumanHap650K 
Nafarroa 17 42,69 -1,67 T C 0,68 G A - C T 0,24 14 Illumina_Human_1_100K 

Nama 20 -19,83 16,09 T C 0,05 G A 0,32 C T 0,53 20 Illumina_Omni_2.5M 

NAN_Melanesian 19 -0,79 113,92 T C 0,03 G A 0,82 C T 0,45 9 Illumina_HumanHap650K 
Netherlands 290 52,13 5,29 T C 0,63 G A 0,94 C T 0,17 16 Illumina_HumanHap300_Duo 

Nganassan 15 74,12 96,46 T C 0,30 G A 0,90 C T 0,00 7 Illumina_Human660W_Quad_v1.0 

Nogai 16 44,49 45,74 T C 0,56 G A 0,84 C T 0,22 8 Illumina_Human610_K 
North_Italian 13 41,87 12,59 T C 0,38 G A 0,81 C T 0,04 9 Illumina_HumanHap650K 

North_Ossetian 15 42,38 44,05 T C 0,53 G A 0,90 C T 0,20 8 Illumina_Human610_K 

Orcadian 16 59,04 -3,15 T C 0,56 G A 0,84 C T 0,13 9 Illumina_HumanHap650K 
Oromo 21 7,55 40,63 T C 0,43 G A 0,57 C T 0,24 10 Illumina_Omni_1M_chip 

Oroqen 10 126,56 48,75 T C 0,10 G A 0,85 C T 0,00 9 Illumina_HumanHap650K 

Palestinian 51 31,95 35,23 T C 0,48 G A 0,82 C T 0,20 9 Illumina_HumanHap650K 
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Papuan 17 -4,27 138,08 T C 0,09 G A 0,79 C T 0,09 9 Illumina_HumanHap650K 
Pathan 23 17,05 80,10 T C 0,46 G A 0,87 C T 0,17 9 Illumina_HumanHap650K 

Pima 25 29,05 -108,02 T C 0,10 G A 0,46 C T 0,04 9 Illumina_HumanHap650K 
Romanians 16 45,15 24,95 T C 0,38 G A 1,00 C T 0,13 15 Illumina_Human610_Quad 

Russian 28 61,52 105,32 T C 0,57 G A 0,93 C T 0,23 13,15,9 Illumina_HumanHap650K, 
Ilumina_HumanHap650Y , Illumina 
Human610-Quad v1.0 

Sahara_OCC 18 23,98 -12,99 T C - G A 0,79 C T 0,08 12 Affy_GenomeWideSNP_6.0 

San 76 -23,54 30,80 T C 0,13 G A 0,31 C T 0,36 9 Illumina_HumanHap650K 
Sandawe 28 -11,77 33,99 T C 0,11 G A 0,21 C T 0,30 22 Illumina_HumanHap550 

Sardinian 28 40,12 9,01 T C 0,63 G A 0,96 C T 0,21 9 Illumina_HumanHap650K 

Saudis 20 23,89 45,08 T C 0,55 G A 0,92 C T 0,15 15 Illumina_Human660W_Quad_v1.0 
Selkup 17 61,01 99,19 T C 0,29 G A 0,74 C T 0,00 7,13 Illumina_Human610_Quad_v1.0, 

Illumina Human660W-Quad v1.0 
Sephardic_Jewes 19 38,73 37,06 T C 0,53 G A 0,97 C T 0,13 15 Illumina_Human610_Quad 
She 10 26,10 119,30 T C 0,20 G A 0,55 C T 0,05 9 Illumina_HumanHap650K 

Sindhi 25 35,57 72,42 T C 0,30 G A 0,78 C T 0,28 9 Illumina_HumanHap650K 

Somali 23 6,66 43,79 T C 0,25 G A 0,46 C T 0,23 10 Illumina_Omni_1M_chip 
Basque 20 42,74 -1,99 T C - G A 0,95 C T 0,30 12 Affy_GenomeWideSNP_6.0 

Spaniards 12 40,46 -3,74 T C 0,58 G A 0,92 C T 0,25 15 Illumina_Human610_Quad 

Spain_NW 17 42,50 -8,1 T C - G A 0,94 C T 0,13 18 Affy_GenomeWideSNP_6.0 
Spain_S 17 37,45 -5,98 T C - G A 1,00 C T 0,21 18 Affy_GenomeWideSNP_6.0 

Sudanese 24 12,86 30,22 T C 0,11 G A 0,15 C T 0,20 10 Illumina_Omni_1M_chip 

Surui 21 -60,88 -9,99 T C 1,00 G A 0,83 C T 0,21 9 Illumina_HumanHap650K 
Sweden 302 60,13 18,64 T C 0,57 G A 0,92 C T 0,20 21 Illumina_HumanHap300 

Syrians 16 34,80 39,00 T C 0,44 G A 0,94 C T 0,19 15 Illumina_Human660W_Quad_v1.0 

Tadjik 20 38,86 71,27 T C 0,50 G A 0,90 C T 0,10 23 Illumina_HumanHap650K 
Tu 10 41,77 98,01 T C 0,20 G A 0,90 C T 0,05 9 Illumina_HumanHap650K 

Tujia 10 28,31 109,74 T C 0,15 G A 0,50 C T 0,05 9 Illumina_HumanHap650K 

Tunisia 18 33,89 9,54 T C - G A 0,86 C T 0,11 12 Affy_GenomeWideSNP_6.0 
Turkmen 19 38,97 59,57 T C 0,47 G A 0,89 C T 0,21 8,23 Illumina_HumanHap650K,  
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Illumina_Human610 K  
Turks 19 38,06 35,01 T C 0,39 G A 0,89 C T 0,18 15 Illumina_Human610_Quad 

Tuscan 96 43,77 11,25 T C 0,55 G A 0,95 C T 0,16 9 Illumina_HumanHap650K 
Tuvinian 16 51,89 95,63 T C 0,22 G A 0,84 C T 0,09 7 Illumina_Human610_Quad_v1.0 

Tygray 21 14,03 38,29 T C 0,40 G A 0,62 C T 0,21 10 Illumina_Omni_1M_chip 

Ukranian 20 48,38 31,17 T C 0,55 G A 1,00 C T 0,10 8 Illumina_Human610_K 
United_Kingdom 463 55,38 -3,44 T C 0,60 G A 0,92 C T 0,18 16 Illumina_HumanHap300_Duo 

Uygar 10 43,79 87,63 T C 0,55 G A 0,95 C T 0,20 9 Illumina_HumanHap650K 

Uzbeks 24 41,38 64,59 T C 0,40 G A 0,85 C T 0,27 15,23,13 Illumina Human660W-Quad, 
Illumina_HumanHap650K, Illumina 
Human660W-Quad v1.0 

Velama 10 17,05 80,10 T C 0,40 G A 0,55 C T 0,40 19 Illumina_Human610_Quad_v1.0 
West_Greenlander 10 74,75 -22,21 T C 0,35 G A 0,95 C T 0,35 7 Illumina_Human660W_Quad_v1.0 

Xun 19 -23,83 22,32 T C 0,03 G A 0,21 C T 0,37 20 Illumina_Omni_2.5M 

Yakut 25 65,09 135,13 T C 0,40 G A 0,90 C T 0,06 9 Illumina_HumanHap650K 
Yemenese 10 15,55 48,52 T C 0,40 G A 0,75 C T 0,20 15 Illumina_Human610_Quad 

Yemenite_Jewes 15 15,55 48,52 T C 0,60 G A 1,00 C T 0,27 15 Illumina_Human610_Quad 

Yizu 10 27,00 104,85 T C 0,20 G A 0,80 C T 0,10 9 Illumina_HumanHap650K 
Yoruba 191 7,38 3,90 T C 0,08 G A 0,14 C T 0,23 9 Illumina_HumanHap650K 
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Supplemental Table 3. Allelic frequencies of selected variants in worldwide populations. 

    rs75770792 
(CORIN) 

rs4293393 
(UMOD) 

 

Population   N    Lat     Long   A1 A2 Fr(A1) A1 A2 Fr(A2) References Genotyping chip 

African Caribbeans in Barbados 102 13,19 -59,54   A    G  0,07 C T 0,76 26 Illumina Omni 2.5M Chip 

Americans of African Ancestry in SW USA 104 35,49 -118,63   A    G  0,04 C T 0,79 26 Illumina Omni 2.5M Chip 
British in England and Scotland 104 54,21 -2,00   A    G  0,00 C T 0,80 26 Illumina Omni 2.5M Chip 

Chinese Dai in Xishuangbanna China 100 22,01 100,80   A    G  0,00 C T 0,91 26 Illumina Omni 2.5M Chip 

Colombians from Medellin Colombia 107 6,23 -75,59   A    G  0,02 C T 0,83 26 Illumina Omni 2.5M Chip 
Finnish in Finland 100 61,92 25,75   A    G  0,00 C T 0,74 26 Illumina Omni 2.5M Chip 

Gujarati Indian from Houston Texas 113 29,76 -95,37   A    G  0,00 C T 0,74 26 Illumina Omni 2.5M Chip 

Han Chinese in Bejing China 108 39,90 116,41   A    G  0,00 C T 0,90 26 Illumina Omni 2.5M Chip 
Iberian population in Spain 150 40,46 -3,75   A    G  0,00 C T 0,81 26 Illumina Omni 2.5M Chip 

Japanese in Tokyo Japan 105 35,79 139,69   A    G  0,00 C T 0,95 26 Illumina Omni 2.5M Chip 

Kinh in Ho Chi Minh City Vietnam 121 10,82 106,63   A    G  0,00 C T 0,91 26 Illumina Omni 2.5M Chip 
Luhya in Webuye Kenya 116 0,62 34,77   A    G  0,04 C T 0,78 26 Illumina Omni 2.5M Chip 

Mexican Ancestry from Los Angeles USA 103 34,05 -118,24   A    G  0,00 C T 0,83 26 Illumina Omni 2.5M Chip 

Peruvians from Lima Peru 105 -12,05 -77,04   A    G  0,00 C T 0,62 26 Illumina Omni 2.5M Chip 
Puerto Ricans from Puerto Rico 111 18,22 -66,59   A    G  0,00 C T 0,75 26 Illumina Omni 2.5M Chip 

Southern Han Chinese 153 27,50 112,46   A    G  0,00 C T 0,93 26 Illumina Omni 2.5M Chip 

Toscani in Italia 112 43,14 11,15   A    G  0,00 C T 0,84 26 Illumina Omni 2.5M Chip 
Utah Residents with Northern and Western 
European ancestry 

183 39,32 -111,09   A    G  0,00 C T 0,82 26 Illumina Omni 2.5M Chip 

Yoruba in Ibadan Nigeria 189 7,40 3,92   A    G  0,05 C T 0,79 26 Illumina Omni 2.5M Chip 
Afar 12 8,49 40,49   A    G  0,00 C T 0,73 10 Illumina Omni 1M Chip 

Amhara 26 7,55 40,63   A    G  0,00 C T 0,69 10 Illumina Omni 1M Chip 

Anuak 23 8,24 34,59   A    G  0,00 C T 0,61 10 Illumina Omni 1M Chip 
Ari Blacksmith 17 5,78 36,57  A   G  0,00 C T 0,53 10 Illumina Omni 1M Chip 

Ari Cultivator 24 5,78 36,57   A    G  0,00 C T 0,57 10 Illumina Omni 1M Chip 

Ethiopian Somali 17 9,15 40,49   A    G  0,00 C T 0,77 10 Illumina Omni 1M Chip 
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Gumuz 19 10,78 35,57   A    G  0,00 C T 0,79 10 Illumina Omni 1M Chip 
Maasai in Kinyawa 31 10,00 -1,50   A    G  0,03 C T 0,69 10 Illumina Omni 1M Chip 

Oromo 21 7,55 40,63   A    G  0,02 C T 0,76 10 Illumina Omni 1M Chip 

Somali 23 6,66 43,79   A    G  0,04 C T 0,77 10 Illumina Omni 1M Chip 
South Sudanese 24 12,86 30,22   A    G  0,00 C T 0,80 10 Illumina Omni 1M Chip 

Tygray 21 14,03 38,29   A    G  0,00 C T 0,79 10 Illumina Omni 1M Chip 
Wolayta 8 8,00 37,84   A    G  0,00 C T 0,63 10 Illumina Omni 1M Chip 

amaXhosa 15 -28,34 30,08   A    G  0,03 C T 0,70 27 Illumina Omni 1M Chip 

Basters 30 -23,28 17,29   A    G  0,00 C T 0,65 27 Illumina Omni 1M Chip 
Coloured 65 -30,71 25,09   A    G  0,02 C T 0,71 27 Illumina Omni 1M Chip 

Ju/'hoan 19 -19,02 20,54   A    G  0,00 C T 0,50 27 Illumina Omni 1M Chip 

Xun 33 -18,98 18,92   A    G  0,05 C T 0,64 27 Illumina Omni 1M Chip 
Bantu_Speakers_(Zulu,Sotho,Tswana) 32 -30,69 23,14   A    G  0,00 C T 0,80 20 Illumina Omni 2.5M Chip 

Gui_and_Ghana 15 7,94 -1,02   A    G  0,00 C T 0,53 20 Illumina Omni 2.5M Chip 

Juhoansi 18 -19,28 13,51   A    G  0,00 C T 0,47 20 Illumina Omni 2.5M Chip 
Karretjie 20 -32,00 21,99   A    G  0,03 C T 0,60 20 Illumina Omni 2.5M Chip 

Khomani 39 -26,98 20,78   A    G  0,03 C T 0,62 20 Illumina Omni 2.5M Chip 

Khwe 17 -23,15 23,41   A    G  0,15 C T 0,62 20 Illumina Omni 2.5M Chip 
Nama 20 -19,83 16,09   A    G  0,03 C T 0,48 20 Illumina Omni 2.5M Chip 
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Supplemental Table 4. Allelic frequencies of UMOD rs4293393 variant and prevalence of antibiotic-resistant UTIs in worldwide populations. 

rs4293393 
(UMOD) 

Gram-neg. bacteria 
fluoroquinolone 

resistant (%) 

Enterobacteriaceae 
cephalosporin 
resistant (%) 

E. coli (%) 

Population Country N Lat Long A1 A2 Fr(A1) 

Afar Ethiopia  12 8,49 40,49 C T 0,27 3,70 3,70 76,00 

African_Ancestry United States of America  83 31,72 -84,49 C T 0,21 15,91 4,33 83,52 

Amhara Ethiopia  26 7,55 40,63 C T 0,31 3,70 3,70 76,00 

Anuak Ethiopia  23 8,24 34,59 C T 0,39 3,70 3,70 76,00 

Araba Spain  22 42,90 -2,69 C T 0,20 34,90 14,60 89,74 

Ariblacksmith Ethiopia  17 5,78 36,57 C T 0,47 3,70 3,70 76,00 

Aricultivator Ethiopia  24 5,78 36,57 C T 0,43 3,70 3,70 76,00 

Aussie Australia  477 -35,3 149,13 C T 0,17 11,50 7,83 100,00 

Balochi Iran  25 27,53 60,58 C T 0,12 19,17 29,65 77,23 

Biaka_Pygmies Central African Republic  32 3,94 17,02 C T 0,50 30,00 12,80 83,61 

Bizkaya Spain  22 43,22 -2,69 C T 0,16 34,90 14,60 89,74 

Brahui Pakistan  25 27,86 66,12 C T 0,16 45,40 33,80 32,07 

Bulgarian Bulgaria  13 42,73 25,49 C T 0,12 37,40 58,30 46,25 

Burmese Thailand  15 19,00 98,00 C T 0,20 59,60 46,70 74,12 

Burusho Pakistan  25 35,22 75,80 C T 0,38 45,40 33,80 32,07 

Utah United States of America  165 39,32 -111,09 C T 0,17 15,91 4,33 83,52 

Chamar India  10 27,57 80,10 C T 0,30 63,30 54,38 71,89 

Chechen Czech Republic  20 49,82 15,47 C T 0,18 20,80 27,50 68,91 

Chinese United States of America  85 39,73 -104,98 C T 0,05 15,91 4,33 83,52 

Cypriots Cyprus  12 35,13 33,43 C T 0,13 51,90 35,60 58,79 

Dai China  10 22,01 100,80 C T 0,20 69,35 51,85 92,94 

Denmark Denmark  162 56,26 9,50 C T 0,17 12,40 8,40 77,65 

Dharkar India  12 27,57 80,10 C T 0,38 63,30 54,38 71,89 

Druze Syria  47 32,45 36,80 C T 0,14 28,00 51,00 100,00 

Dusadh India  10 27,57 80,10 C T 0,50 63,30 54,38 71,89 
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Esomali Ethiopia  17 9,15 40,49 C T 0,23 3,70 3,70 76,00 

Estonians Estonia  15 58,59 25,01 C T 0,20 11,80 11,40 80,98 

Ethiopian_Jewes Ethiopia  13 9,15 40,49 C T 0,42 3,70 3,70 76,00 

Ethiopians Ethiopia  19 9,15 40,49 C T 0,34 3,70 3,70 76,00 

Evenki China  16 45,74 126,66 C T 0,19 69,35 51,85 92,94 

Finland Finland  157 61,92 25,75 C T 0,19 13,20 6,40 86,21 

French France  29 46,23 2,21 C T 0,24 16,70 12,90 83,16 

French_Basque Spain  24 42,99 -2,62 C T 0,23 34,90 14,60 89,74 

Gipuzkoa Spain  22 43,07 -2,22 C T 0,30 34,90 14,60 89,74 

Gujarati United States of America  88 29,76 -95,36 C T 0,28 15,91 4,33 83,52 

Gumuz Ethiopia  19 10,78 35,57 C T 0,21 3,70 3,70 76,00 

Han China  128 39,91 116,39 C T 0,09 69,35 51,85 92,94 

Hungarians Hungary  20 47,16 19,50 C T 0,23 30,20 25,30 68,71 

Iparralde Spain  24 43,08 -2,27 C T 0,23 34,90 14,60 89,74 

Iranians Iran  20 32,43 53,69 C T 0,35 19,17 29,65 77,23 

Irish Ireland  211 53,34 -6,27 C T 0,17 24,20 11,70 87,30 

Japanese Japan  115 36,20 138,25 C T 0,05 30,32 21,35 81,12 

Kalash India  25 34,02 74,25 C T 0,24 63,30 54,38 71,89 

Karitiana Brazil  24 -9,01 -65 C T 0,08 9,00 3,45 77,52 

Kazakhs Kazakhstan  18 48,02 66,92 C T 0,17 18,60 18,60 100,00 

Khwe Botswana  17 -23,15 23,41 C T 0,38 11,00 NA 74,96 

Kol India  17 27,19 80,33 C T 0,32 63,30 54,38 71,89 

Lahu China 10 101,98 24,99 C T 0,10 69,35 51,85 92,94 

Lebanese Lebanon  82 33,85 35,86 C T 0,18 29,00 NA 100,00 

Libya Libya  17 26,13 17,23 C T 0,15 25,60 14,60 39,50 

Lithuanians Lithuania  10 55,17 23,88 C T 0,20 16,00 17,40 73,38 

Luhya Kenya  90 0,62 34,77 C T 0,22 6,50 2,20 71,88 

Maasai Kenya  171 -2,81 37,92 C T 0,29 6,50 2,20 71,88 

Makrani India  25 22,26 71,19 C T 0,28 63,30 54,38 71,89 
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Maya Mexico  25 22,92 -102,36 C T 0,44 55,50 10,20 100,00 

Mexican United States of America  77 34,05 -118,24 C T 0,19 15,91 4,33 83,52 

Miaozu China  10 26,60 106,71 C T 0.00 69,35 51,85 92,94 

Moroccan_Jewes Morocco  16 31,79 -7,09 C T 0,34 77,70 5,60 83,51 

Moroccans Morocco  10 31,79 -7,09 C T 0,15 77,70 5,60 83,51 

Morocco_N Morocco  18 33,07 -4,71 C T 0,17 77,70 5,60 83,51 

Morocco_S Morocco  16 23,36 -14,35 C T 0,16 77,70 5,60 83,51 

Nafarroa Spain  17 42,69 -1,67 C T 0,24 34,90 14,60 89,74 

Netherlands Netherlands  290 52,13 5,29 C T 0,17 10,70 5,50 86,92 

North_Italian Italy  13 41,87 12,59 C T 0,04 42,80 17,38 56,31 

Orcadian United Kingdom  16 59,04 -3,15 C T 0,13 18,65 17,30 83,52 

Oromo Ethiopia  21 7,55 40,63 C T 0,24 3,70 3,70 76,00 

Oroqen China 10 126,56 48,75 C T 0.00 69,35 51,85 92,94 

Palestinian West Bank  51 31,95 35,23 C T 0,20 36,60 41,05 100,00 

Pathan India  23 17,05 80,10 C T 0,17 63,30 54,38 71,89 

Pima Mexico  25 29,05 -108,02 C T 0,04 55,50 10,20 100,00 

Romanians Romania  16 45,15 24,95 C T 0,13 31,00 44,20 51,69 

Sardinian Italy  28 40,12 9,01 C T 0,21 42,80 17,38 56,31 

Saudis Saudi Arabia  20 23,89 45,08 C T 0,15 24,80 19,90 86,18 

Sephardic_Jewes Turkey  19 38,73 37,06 C T 0,13 26,94 27,80 94,12 

She China  10 26,10 119,30 C T 0,05 69,35 51,85 92,94 

Sindhi Pakistan  25 35,57 72,42 C T 0,28 45,40 33,80 32,07 

Somali Ethiopia  23 6,66 43,79 C T 0,23 3,70 3,70 76,00 

Basque Spain  20 42,74 -1,99 C T 0,30 34,90 14,60 89,74 

Spaniards Spain  12 40,46 -3,74 C T 0,25 34,90 14,60 89,74 

Spain_NW Spain  17 42,50 -8,1 C T 0,13 34,90 14,60 89,74 

Spain_S Spain  17 37,45 -5,98 C T 0,21 34,90 14,60 89,74 

Surui Brazil 21 -60,88 -9,99 C T 0,21 9,00 3,45 77,52 

Sweden Sweden 302 60,13 18,64 C T 0,20 9,65 3,15 84,90 
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Syrians Syria  16 34,80 39,00 C T 0,19 28,00 51,00 100,00 

Tu China  10 41,77 98,01 C T 0,05 69,35 51,85 92,94 

Tujia China  10 28,31 109,74 C T 0,05 69,35 51,85 92,94 

Tunisia Tunisia  18 33,89 9,54 C T 0,11 50,60 17,10 100,00 

Turks Turkey  19 38,06 35,01 C T 0,18 26,94 27,80 94,12 

Tuscan Italy  96 43,77 11,25 C T 0,16 42,80 17,38 56,31 

Tygray Ethiopia  21 14,03 38,29 C T 0,21 3,70 3,70 76,00 

United_Kingdom United Kingdom  463 55,38 -3,44 C T 0,18 18,65 17,30 83,82 

Uygar China  10 43,79 87,63 C T 0,20 69,35 51,85 92,94 

Velama India  10 17,05 80,10 C T 0,40 63,30 54,38 71,89 

Xun Botswana  19 -23,83 22,32 C T 0,37 11,00 NA 74,96 

Yizu China  10 27,00 104,85 C T 0,10 69,35 51,85 92,94 

Yoruba Nigeria  191 7,38 3,90 C T 0,23 47,80 NA 52,17 

Drug-resistant UTI and E. Coli prevalence data were derived from Zowawi et al.28 NA, data not available. 
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Supplemental Table 5. Association of ultrasensitive C-reactive protein by quintiles of urinary uromodulin-to-creatinine ratio in the CoLaus cohort 

(N=5,447), by sex and menopausal status. 

Model Right-censored 
observations, n 

Q1 Q2 Q3 Q4 Q5 P LRT P 
trend* 

Men, n=2,585  517 517 517 517 517   
Mean uromodulin-to-creatinine ratio 
(mg/g) in each quintile 

 4.90 10.9 15.9 22.4 38.7   

Mean frequency of rs12917707 T/G 
allele carrier status 

 38.4/61.6% 37.7/62.3% 38.1/61.9% 30.6/69.4% 21.3/78.7%  <0.001 

Unadjusted 33 ref 0.04 
(0.07) 

0.09 
(0.07) 

0.08 
(0.07) 

0.02 
(0.07) 

0.36 0.99 

Age adjusted 33 ref 0.06 
(0.07) 

0.12 
(0.07) 

0.10 
(0.07) 

0.02 
(0.07) 

0.33 0.57 

Fully adjusted& 33 ref 0.03 
(0.07) 

0.06 
(0.07) 

0.03 
(0.07) 

0.03 
(0.07) 

0.60 0.65 

Premenopausal women, n=1,260  252 252 252 252 252   
Mean uromodulin-to-creatinine ratio 
(mg/g) in each quintile 

 5.83 13.6 19.3 26.7 45.7   

Mean frequency of rs12917707 T/G 
allele carrier status 

 36.8/63.2% 40.6/59.4% 35.0/65.0% 25.3/74.7% 19.2/80.8%  <0.001 

Unadjusted 15 ref 0.26 
(0.10) 

0.34 
(0.10) 

0.34 
(0.10) 

0.35 
(0.10) 

0.003 0.001 

Age adjusted 15 ref 0.26 
(0.10) 

0.34 
(0.10) 

0.34 
(0.10) 

0.36 
(0.10) 

0.003 0.001 

Fully adjusted& 15 ref 0.21 
(0.10) 

0.35 
(0.10) 

0.29 
(0.10) 

0.30 
(0.10) 

0.001 0.001 

Postmenopausal women, n=1,602  321 320 321 320 320   
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Mean uromodulin-to-creatinine ratio 
(mg/g) in each quintile 

 6.45 14.8 21.8 29.9 49.7   

Mean frequency of rs12917707 T/G 
allele carrier status 

 38.2/61.8% 40.7/59.3% 36.5/63.5% 30.3/69.7% 19.7/80.3%  <0.001 

Unadjusted 27 ref 0.002 
(0.09) 

0.14 
(0.09) 

0.13 
(0.09) 

0.18 
(0.09) 

0.09 0.009 

Age adjusted 27 ref 0.01 
(0.09) 

0.14 
(0.09) 

0.14 
(0.09) 

0.18 
(0.09) 

0.09 0.009 

Fully adjusted& 27 ref 0.09 
(0.09) 

0.05 
(0.09) 

0.04 
(0.09) 

0.06 
(0.09) 

0.20 0.12 

Data are coefficient (SE) from multiple tobit regression for log-transformed ultrasensitive C-reactive protein as the dependent variable.  

The G allele of UMOD variant rs12917707 has been consistently associated with higher urinary uromodulin levels in an additive manner.29 The rs12917707 variant is in almost 
complete linkage disequilibrium with the variant rs4293393 (R2 = 0.95, D’ = 1).  

Q1, Q2, Q3, Q4, Q5: quintiles of circulating usCRP generated separately in men, pre-menopausal and post-menopausal women.  

P LRT, P value from a likelihood ratio test including 4 dummy variables to test the effect of all quintiles.  

P value for sex by uromodulin-to-creatinine ratio interaction = 0.025 in a model including men and women. P value for menopausal status by uromodulin-to-creatinine ratio 
interaction = 0.056 in a model including women only. To test for interaction, we used the continuous square-root transformed urinary uromodulin-to-creatinine ratio variable.  
& The fully adjusted model includes age, bmi, smoking, alcohol consumption, CKD-EPI, HDL-cholesterol, log-triglyceride, lipid lowering drug, type 2 diabetes and hypertension as 
covariates. 

  



20 
 

SUPPLEMENTAL REFERENCES 

 

1. Prüfer K, Racimo F, Patterson N, Jay F, Sankararaman S, Sawyer S, Heinze A, Renaud G, Sudmant PH, de Filippo C, Li H, Mallick S, 
Dannemann M, Fu Q, Kircher M, Kuhlwilm M, Lachmann M, Meyer M, Ongyerth M, Siebauer M, Theunert C, Tandon A, Moorjani P, Pickrell 
J, Mullikin JC, Vohr SH, Green RE, Hellmann I, Johnson PLF, Blanche H, Cann H, Kitzman JO, Shendure J, Eichler EE, Lein ES, Bakken TE, 
Golovanova LV, Doronichev VB, Shunkov MV, Derevianko AP, Viola B, Slatkin M, Reich D, Kelso J, Pääbo S: The complete genome 
sequence of a Neanderthal from the Altai Mountains. Nature 505: 43–49, 2014 

2. Meyer M, Kircher M, Gansauge M-T, Li H, Racimo F, Mallick S, Schraiber JG, Jay F, Prüfer K, de Filippo C, Sudmant PH, Alkan C, Fu Q, Do 
R, Rohland N, Tandon A, Siebauer M, Green RE, Bryc K, Briggs AW, Stenzel U, Dabney J, Shendure J, Kitzman J, Hammer MF, Shunkov 
MV, Derevianko AP, Patterson N, Andrés AM, Eichler EE, Slatkin M, Reich D, Kelso J, Pääbo S: A high-coverage genome sequence from an 
archaic Denisovan individual. Science 338: 222–226, 2012 

3. Fu Q, Li H, Moorjani P, Jay F, Slepchenko SM, Bondarev AA, Johnson PLF, Aximu-Petri A, Prüfer K, de Filippo C, Meyer M, Zwyns N, 
Salazar-García DC, Kuzmin YV, Keates SG, Kosintsev PA, Razhev DI, Richards MP, Peristov NV, Lachmann M, Douka K, Higham TFG, 
Slatkin M, Hublin J-J, Reich D, Kelso J, Viola TB, Pääbo S: Genome sequence of a 45,000-year-old modern human from western Siberia. 
Nature 514: 445–449, 2014 

4. Rasmussen M, Anzick SL, Waters MR, Skoglund P, DeGiorgio M, Stafford TW, Rasmussen S, Moltke I, Albrechtsen A, Doyle SM, Poznik 
GD, Gudmundsdottir V, Yadav R, Malaspinas A-S, White SS, Allentoft ME, Cornejo OE, Tambets K, Eriksson A, Heintzman PD, Karmin M, 
Korneliussen TS, Meltzer DJ, Pierre TL, Stenderup J, Saag L, Warmuth VM, Lopes MC, Malhi RS, Brunak S, Sicheritz-Pontén T, Barnes I, 
Collins M, Orlando L, Balloux F, Manica A, Gupta R, Metspalu M, Bustamante CD, Jakobsson M, Nielsen R, Willerslev E: The genome of a 
Late Pleistocene human from a Clovis burial site in western Montana. Nature 506: 225–229, 2014 

5. Lazaridis I, Patterson N, Mittnik A, Renaud G, Mallick S, Kirsanow K, Sudmant PH, Schraiber JG, Castellano S, Lipson M, Berger B, 
Economou C, Bollongino R, Fu Q, Bos KI, Nordenfelt S, Li H, de Filippo C, Prüfer K, Sawyer S, Posth C, Haak W, Hallgren F, Fornander E, 
Rohland N, Delsate D, Francken M, Guinet J-M, Wahl J, Ayodo G, Babiker HA, Bailliet G, Balanovska E, Balanovsky O, Barrantes R, Bedoya 
G, Ben-Ami H, Bene J, Berrada F, Bravi CM, Brisighelli F, Busby GBJ, Cali F, Churnosov M, Cole DEC, Corach D, Damba L, van Driem G, 
Dryomov S, Dugoujon J-M, Fedorova SA, Gallego Romero I, Gubina M, Hammer M, Henn BM, Hervig T, Hodoglugil U, Jha AR, Karachanak-
Yankova S, Khusainova R, Khusnutdinova E, Kittles R, Kivisild T, Klitz W, Kučinskas V, Kushniarevich A, Laredj L, Litvinov S, Loukidis T, 
Mahley RW, Melegh B, Metspalu E, Molina J, Mountain J, Näkkäläjärvi K, Nesheva D, Nyambo T, Osipova L, Parik J, Platonov F, Posukh O, 
Romano V, Rothhammer F, Rudan I, Ruizbakiev R, Sahakyan H, Sajantila A, Salas A, Starikovskaya EB, Tarekegn A, Toncheva D, 



21 
 

Turdikulova S, Uktveryte I, Utevska O, Vasquez R, Villena M, Voevoda M, Winkler CA, Yepiskoposyan L, Zalloua P, Zemunik T, Cooper A, 
Capelli C, Thomas MG, Ruiz-Linares A, Tishkoff SA, Singh L, Thangaraj K, Villems R, Comas D, Sukernik R, Metspalu M, Meyer M, Eichler 
EE, Burger J, Slatkin M, Pääbo S, Kelso J, Reich D, Krause J: Ancient human genomes suggest three ancestral populations for present-day 
Europeans. Nature 513: 409–413, 2014 

6. Gallego Llorente M, Jones ER, Eriksson A, Siska V, Arthur KW, Arthur JW, Curtis MC, Stock JT, Coltorti M, Pieruccini P, Stretton S, Brock F, 
Higham T, Park Y, Hofreiter M, Bradley DG, Bhak J, Pinhasi R, Manica A: Ancient Ethiopian genome reveals extensive Eurasian admixture 
throughout the African continent. Science 350: 820–822, 2015 

7. Rasmussen M, Li Y, Lindgreen S, Pedersen JS, Albrechtsen A, Moltke I, Metspalu M, Metspalu E, Kivisild T, Gupta R, Bertalan M, Nielsen K, 
Gilbert MTP, Wang Y, Raghavan M, Campos PF, Kamp HM, Wilson AS, Gledhill A, Tridico S, Bunce M, Lorenzen ED, Binladen J, Guo X, 
Zhao J, Zhang X, Zhang H, Li Z, Chen M, Orlando L, Kristiansen K, Bak M, Tommerup N, Bendixen C, Pierre TL, Grønnow B, Meldgaard M, 
Andreasen C, Fedorova SA, Osipova LP, Higham TFG, Ramsey CB, Hansen TVO, Nielsen FC, Crawford MH, Brunak S, Sicheritz-Pontén T, 
Villems R, Nielsen R, Krogh A, Wang J, Willerslev E: Ancient human genome sequence of an extinct Palaeo-Eskimo. Nature 463: 757–762, 
2010 

8. Yunusbayev B, Metspalu M, Järve M, Kutuev I, Rootsi S, Metspalu E, Behar DM, Varendi K, Sahakyan H, Khusainova R, Yepiskoposyan L, 
Khusnutdinova EK, Underhill PA, Kivisild T, Villems R: The Caucasus as an asymmetric semipermeable barrier to ancient human migrations. 
Mol Biol Evol 29: 359–365, 2012 

9. Li JZ, Absher DM, Tang H, Southwick AM, Casto AM, Ramachandran S, Cann HM, Barsh GS, Feldman M, Cavalli-Sforza LL, Myers RM: 
Worldwide human relationships inferred from genome-wide patterns of variation. Science 319: 1100–1104, 2008 

10. Pagani L, Kivisild T, Tarekegn A, Ekong R, Plaster C, Gallego Romero I, Ayub Q, Mehdi SQ, Thomas MG, Luiselli D, Bekele E, Bradman N, 
Balding DJ, Tyler-Smith C: Ethiopian genetic diversity reveals linguistic stratification and complex influences on the Ethiopian gene pool. Am J 
Hum Genet 91: 83–96, 2012 

11. International HapMap Consortium: A haplotype map of the human genome. Nature 437: 1299–1320, 2005 

12. Henn BM, Botigué LR, Gravel S, Wang W, Brisbin A, Byrnes JK, Fadhlaoui-Zid K, Zalloua PA, Moreno-Estrada A, Bertranpetit J, Bustamante 
CD, Comas D: Genomic ancestry of North Africans supports back-to-Africa migrations. PLoS Genet 8: e1002397, 2012 

13. Raghavan M, Skoglund P, Graf KE, Metspalu M, Albrechtsen A, Moltke I, Rasmussen S, Stafford TW, Orlando L, Metspalu E, Karmin M, 
Tambets K, Rootsi S, Mägi R, Campos PF, Balanovska E, Balanovsky O, Khusnutdinova E, Litvinov S, Osipova LP, Fedorova SA, Voevoda 
MI, DeGiorgio M, Sicheritz-Pontén T, Brunak S, Demeshchenko S, Kivisild T, Villems R, Nielsen R, Jakobsson M, Willerslev E: Upper 



22 
 

Palaeolithic Siberian genome reveals dual ancestry of Native Americans. Nature 505: 87–91, 2014 

14. Rodríguez-Ezpeleta N, Alvarez-Busto J, Imaz L, Regueiro M, Azcárate MN, Bilbao R, Iriondo M, Gil A, Estonba A, Aransay AM: High-density 
SNP genotyping detects homogeneity of Spanish and French Basques, and confirms their genomic distinctiveness from other European 
populations. Hum Genet 128: 113–117, 2010 

15. Behar DM, Yunusbayev B, Metspalu M, Metspalu E, Rosset S, Parik J, Rootsi S, Chaubey G, Kutuev I, Yudkovsky G, Khusnutdinova EK, 
Balanovsky O, Semino O, Pereira L, Comas D, Gurwitz D, Bonne-Tamir B, Parfitt T, Hammer MF, Skorecki K, Villems R: The genome-wide 
structure of the Jewish people. Nature 466: 238–242, 2010 

16. McEvoy BP, Montgomery GW, McRae AF, Ripatti S, Perola M, Spector TD, Cherkas L, Ahmadi KR, Boomsma D, Willemsen G, Hottenga JJ, 
Pedersen NL, Magnusson PKE, Kyvik KO, Christensen K, Kaprio J, Heikkilä K, Palotie A, Widen E, Muilu J, Syvänen A-C, Liljedahl U, 
Hardiman O, Cronin S, Peltonen L, Martin NG, Visscher PM: Geographical structure and differential natural selection among North European 
populations. Genome Res 19: 804–814, 2009 

17. Chaubey G, Metspalu M, Choi Y, Mägi R, Romero IG, Soares P, van Oven M, Behar DM, Rootsi S, Hudjashov G, Mallick CB, Karmin M, 
Nelis M, Parik J, Reddy AG, Metspalu E, van Driem G, Xue Y, Tyler-Smith C, Thangaraj K, Singh L, Remm M, Richards MB, Lahr MM, 
Kayser M, Villems R, Kivisild T: Population genetic structure in Indian Austroasiatic speakers: the role of landscape barriers and sex-specific 
admixture. Mol Biol Evol 28: 1013–1024, 2011 

18. Botigué LR, Henn BM, Gravel S, Maples BK, Gignoux CR, Corona E, Atzmon G, Burns E, Ostrer H, Flores C, Bertranpetit J, Comas D, 
Bustamante CD: Gene flow from North Africa contributes to differential human genetic diversity in southern Europe. Proc Natl Acad Sci USA 
110: 11791–11796, 2013 

19. Metspalu M, Romero IG, Yunusbayev B, Chaubey G, Mallick CB, Hudjashov G, Nelis M, Mägi R, Metspalu E, Remm M, Pitchappan R, Singh 
L, Thangaraj K, Villems R, Kivisild T: Shared and unique components of human population structure and genome-wide signals of positive 
selection in South Asia. Am J Hum Genet 89: 731–744, 2011 

20. Schlebusch CM, Skoglund P, Sjödin P, Gattepaille LM, Hernandez D, Jay F, Li S, De Jongh M, Singleton A, Blum MGB, Soodyall H, 
Jakobsson M: Genomic variation in seven Khoe-San groups reveals adaptation and complex African history. Science 338: 374–379, 2012 

21. Leu M, Humphreys K, Surakka I, Rehnberg E, Muilu J, Rosenström P, Almgren P, Jääskeläinen J, Lifton RP, Kyvik KO, Kaprio J, Pedersen 
NL, Palotie A, Hall P, Grönberg H, Groop L, Peltonen L, Palmgren J, Ripatti S: NordicDB: a Nordic pool and portal for genome-wide control 
data. Eur J Hum Genet 18: 1322–1326, 2010 



23 
 

22. Henn BM, Gignoux CR, Jobin M, Granka JM, Macpherson JM, Kidd JM, Rodríguez-Botigué L, Ramachandran S, Hon L, Brisbin A, Lin AA, 
Underhill PA, Comas D, Kidd KK, Norman PJ, Parham P, Bustamante CD, Mountain JL, Feldman MW: Hunter-gatherer genomic diversity 
suggests a southern African origin for modern humans. Proc Natl Acad Sci USA 108: 5154–5162, 2011 

23. Di Cristofaro J, Pennarun E, Mazières S, Myres NM, Lin AA, Temori SA, Metspalu M, Metspalu E, Witzel M, King RJ, Underhill PA, Villems 
R, Chiaroni J: Afghan Hindu Kush: where Eurasian sub-continent gene flows converge. PLoS ONE 8: e76748, 2013 

24. Cronin H, O'Regan C, Finucane C, Kearney P, Kenny RA: Health and aging: development of the Irish Longitudinal Study on Ageing health 
assessment. J Am Geriatr Soc 61 Suppl 2: S269–78, 2013 

25. Haber M, Gauguier D, Youhanna S, Patterson N, Moorjani P, Botigué LR, Platt DE, Matisoo-Smith E, Soria-Hernanz DF, Wells RS, 
Bertranpetit J, Tyler-Smith C, Comas D, Zalloua PA: Genome-wide diversity in the levant reveals recent structuring by culture. PLoS Genet 9: 
e1003316, 2013 

26. 1000 Genomes Project Consortium, Auton A, Brooks LD, Durbin RM, Garrison EP, Kang HM, Korbel JO, Marchini JL, McCarthy S, McVean 
GA, Abecasis GR: A global reference for human genetic variation. Nature 526: 68–74, 2015 

27. Petersen DC, Libiger O, Tindall EA, Hardie R-A, Hannick LI, Glashoff RH, Mukerji M, Indian Genome Variation Consortium, Fernandez P, 
Haacke W, Schork NJ, Hayes VM: Complex patterns of genomic admixture within southern Africa. PLoS Genet 9: e1003309, 2013 

28. Zowawi HM, Harris PNA, Roberts MJ, Tambyah PA, Schembri MA, Pezzani MD, Williamson DA, Paterson DL: The emerging threat of 
multidrug-resistant Gram-negative bacteria in urology. Nat Rev Urol 12: 570–584, 2015 

29. Olden M, Corre T, Hayward C, Toniolo D, Ulivi S, Gasparini P, Pistis G, Hwang S-J, Bergmann S, Campbell H, Cocca M, Gandin I, Girotto G, 
Glaudemans B, Hastie ND, Loffing J, Polasek O, Rampoldi L, Rudan I, Sala C, Traglia M, Vollenweider P, Vuckovic D, Youhanna S, Weber J, 
Wright AF, Kutalik Z, Bochud M, Fox CS, Devuyst O: Common variants in UMOD associate with urinary uromodulin levels: a meta-analysis. J 
Am Soc Nephrol 25: 1869–1882, 2014 

 


