Table S1. Haplogroup distributions represented in Figure 1. N: number of sequences; J:
banteng, Bali cattle (Bos javanicus ); G: yak (Bos grunniens ). Other haplogroup codes are as
defined previously [1,2], but T combines T, T1°2°3” and T5 [2] while the T1 count does not
include Tlalcl haplotypes. T1 corresponds to Tla defined by [2] (16050T, 16133C), but
16050C-16133C sequences in populations with a high T1 and a low T frequency were
scored as T1 with a 16050C back mutation. Frequencies of | are only given if 11 and 12 have
not been differentiated. Average haplogroup percentages were based on balanced
representations of breeds.

Country, Region Percentages per Haplogroup

N Reference
Breed(s) T T1 Ticlal T2 T3 T4 11 12 | J G

Europe

Russia 58 34 96.6 [3]
Yaroslavl
Istoben
Kholmogory
Pechora type
Red Gorbatov
Suksun
Yurino

Ukrain 18 167 722 111 [3]
Ukrainian
Whiteheaded
Ukrainian Grey

Estonia, Byelorussia 12 100 [3]
Estonian native

Byelorussia Red

Finland 31 3.2 96.8 [3]
Eastern Finncattle
Northern Finncattle
Western Finncattle

Sweden 38 100.0 [3]
Bohus Poll
Fjall cattle
Ringamala Cattle
Swedish Mountain
Cattle
Swedish Red Polled
Swedish
Red-and-White
Vane Cattle

Norway 44 23 0.0 0.0 00 977 [1,4]
Blacksided
Trondheim
Norwegian
Telemark
Westland Fjord
Westland Red Polled
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Country, Region

Breed(s)

Percentages per Haplogroup

Ticlal T2 T3

T4

11

12

Reference

Iceland

Icelandic

12

100.0

(1]

Denmark
Danish Red (old type)
Jutland breed

32

100.0

(3]

Britain

Angus
Galloway
Highland
Kerry
Hereford
Jersey
White Park

108

42

12 94.6

[1,5,6]

Lowland Black-Pied
Holstein-Friesian
German Black-Pied

25

12.0

88.0

[1.4]

C Europe
Simmental
Evolene
Raetian Grey
Swiss Brown
Valdostana Pezzata
Rossa
Tarina
Bruna
Grey Alpine

141

35

43 922

[1,4,7]

France
Charolais
Limousin
Blonde d’Aquitaine
Gascon

98

14

6.6 92.0

[1,4,8]

Northern Spain

Albera

Alistana

Asturia Montana
Monchina
Pirenaica
Pallaresa

Rubia Gallega

25

4 13.4

82.57

(8.9]

Southern Spain
Auvilefia
Berrenda colorado
Berrenda negro

Cardena Andaluzia

638

0.1 109

31 19 84.0

[5,8-11]
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Country, Region Percentages per Haplogroup

N Reference
Breed(s) T T1 Ticlal T2 T3 T4 11 12 | J G

Southern Spain 638 01 10.9 31 19 840 [5,8-11]
Lidia/8
Morucha
Mostrenca
Murciana
Negra Serrana
Pajuna
Retinta

Portugal 318 04 15.2 17 82.6 [5,8,12]
Alentejana
Arouquesa
Barrosa
Brava
Cachena
Garvonesa
Marinhoa
Maronesa
Mertolenga
Minhota
Preta

North Italy 279 0.8 13 35 945 [4]
Burlina
Cabannina
Italian Red Pied
Ottonese
Piedmontese
Reggiana
Modenese

Central Italian Podolian 682 7.8 8.0 84.2 [4]
Calvana
Chianina
Marchigiana
Romagnola
Maremmana
Garfagnina

South Italian Podolian 178 18 8.9 14 88.0 [4]
Cinisara
Podolic
Modicana
Agerolese

Balkan and Greece
] 146 2.0 2.0 200 76.0 [1,3,4,8,13]
Podolian
Sykia
Ukrainian Grey

Ukrainian Whitehead
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Country, Region

Breed(s)

Percentages per Haplogroup

T T1 Ticlal T2 T3 T4 11 12

Reference

Balkan and Greece
Podolian
Hungarian Grey
Romanian Grey Sura
Bulgarian Grey

146

20 20 200 760

[1,3,4,8,13]

Busha
Serbian Busa
Albanian Illvaska
Greek Braquikersti/11
Bulgarian Rodopska

76

15 15 154 815

[3,8,13]

Asia

Central Asia
Ala-Tau
Bushuev

55.6 222 222

(3]

Siberia
Yakut

24

42 750 208

(3]

West Anatolia
Turkish Grey
Anatolian Black
South Anatolian
Red

48

125 42 167 66.7

[1,14]

Southwest Asia
East Anatolian
Damascus
Kurdish
Iragese

92

217 43 217 3438 54 120

[1,14,15]

Iran

Iranese

571 286 143

[16]

Ancient Iran

15

46.7 6.7 26.7 200

[17]

Korea
Hanwoo
Black
Yellow

120

58 100 700 142

[18-24]

Japan
Black
Brown
Mishima
Mongolia

190

65

25 05 393 577

242 394 152 212

[25-29]

[21,30-32]

West China, Xinjiang

Mongolian cattle

33

848 30 61 61

[33]

Ancient West China
Xiaohe, Changning

18

16.7 833

[32]

Ancient East China
Dashangian, Taosi,
Erlitou

35

57 771 171

[32]
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Country, Region

Breed(s)

Percentages per Haplogroup

Tlclal

T2

T3

T4 11

12

Reference

North China
Yellow cattle

83

3.6

20.5

67.5

60 24

[32]

Central China
Yellow cattle

106

0.9 0.9

85

425

132 340

[32]

South China
Yellow cattle

483

0.2

48

379

54 480

3.7

(32]

South China
Dulong

22

22.7

773

[34]

East China
Qinghai

23

43 4.3

43

522

8.7

8.7

17.4 [28]

Nepal
Lulu

17

70.6

5.9

176

59  [35,36]

Bhutan

Bhutanese native

26

115

46.2

42.3

[37]

Ganges

Uttar Pradesh local
Red Chittagong
Meghalaya local

Mizoram local

West Bengal local

193

57.0

43.0

[38]

Indus
Sahiwal
Hariana

Rajasthan local

Tharparker
Red Sindhi

215

43

14

544

39.9

[15,38]

South India
Ongole

Mabharashtra local

& Desi

Tamil Nadu local

80

55.0

45.0

[15,38]

Southeast Asia

Myanmar native
Cambodia native

Laotian

Vietnam native

120

95.8

4.2

(38]

Phillipines
Batanga
llocos Nort
Oloilo

23

217

783

[27]

Indonesia
Pesisir
Aceh
Filial Ongole
Galekan

22
11

47

100.0
100.0
80.0

8.5

[39]
[39]
[39]
[39]
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Country, Region

Breed(s)

Percentages per Haplogroup

Tlclal

T2 T3 T4 11 12 | J

Reference

Indonesia
Madura
Bali cattle

41
100

43.9 56.1
100.0

[39]
[39]

Africa

Egypt
Egyptian
Baladi
Domiaty
Egyptian Khaleit
Menofi

89

6.7 62.9

11

10 19.1

[1,8,40]

NW Africa
Tunisian blonde
Morocco Blonde Atlas
Morocco Olmez
Algerian local
Libyan local
Morocco Tidili

118

98.3

17

[1.8]

W. Africa
Namchi
Kapsiki
Kuri
N'Dama
Fulani
Somba

Ancient Mali

65

100.0

75

25 (T/T3)

[1,8,41]

[42]

Sudan
Baggara

100.0

(8]

Ethiopia
Sheko
Raya-Azebo
Danakil
Fogera
Horro
Boran
Arsi
Ambo
Ogaden
Adwa

287

100.0

[40,43]

S Africa
Sanga
Bonsmara
Nguni

51

100.0

[44,45]

Mozambique
Mozambique zebu

59

100.0

[44]
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Country, Region Percentages per Haplogroup
N Reference
Breed(s) T T1 Tlclal T2 T3 T4 11 12 | J G
Atlantic Isles 87 11 10.3 88.5
Mostrenca
Canaria

Ramo Grande
Vaca Palmara

America

USA 32 31 313 65.6 [5,10]
USA Creole

USA 20 30.0 70.0 [5]
Brahman

Mexico
Gir 9 100.0 [5]
Criollo 99 1.0 16.2 71 1.0 747 [5,10]

Ecuador 19 10.5 89.5 [10]
Criollo Ecuadoriano

Cuba 40 25 20.0 50 50 67.5 [10]
Cuban creole

Jamaica 7 143 85.7 [46]
Jamaica Creole

Lesser Antilles 87 23 31.0 66.7 [9,47]
Criollo

Brasil
Nelore 23 39.3 10.7 321 179 [10,15]
Criollo 40 25 50.0 475 [5,48]

Colombia
Criollo 110 26.4 9.1 64.5 [49]

Bolivia 97 31 216 753 [10,50]
Bolivian Creole
Criollo Valle
Grande

Yacumeno creole
Criollo Saavedreno
Criollo Chusco

Criollo Chaqueno

Uruguay 79 36.7 63.3 [10,51]
Uruguayan Creole

Paraguay 16 6.3 438 50.0 [5]
Pampa Chaqueno

Argentina
Argentinean Criollo 46 2.2 8.7 89.1 [5,20,48,50]
Criollo Patagonico 12 50.0 50.0 [10,50]

Total 6,728




References

1.

10.

11.

12.

13.

14.

Troy, C.S.; MacHugh, D.E.; Bailey, J.F.; Magee, D.A.; Loftus, R.T.; Cunningham, P
Chamberlain, A.T.; Sykes, B.C.; Bradley, D.G. Genetic evidence for Near-Eastern origins of
European cattle. Nature 2001, 410, 1088-1091.

Achilli, A.; Bonfiglio, S.; Olivieri, A.; Malusa, A.; Pala, M.; Hooshiar Kashani, B.; Perego, U.A.;
Ajmone-Marsan, P.; Liotta,L.; Semino, O.; et al. The multifaceted origin of taurine cattle reflected
by the mitochondrial genome. PLoS ONE 2009, 4, e5753.

Kantanen, J.; Edwards, C.J.; Bradley, D.G.; Viinalass, H.; Thessler, S.; lvanova, Z.; Kiselyova, T.;
Cinkulov, M.; Popov, R.; Stojanovic, S.; et al. Maternal and paternal genealogy of Eurasian taurine
cattle (Bos taurus ). Heredity 2009, 103, 404-415.

Bonfiglio, S.; Achilli, A.; Olivieri, A.; Negrini, R.; Colli, L.; Liotta, L.; Ajmone-Marsan, P.;
Torroni, A.; Ferretti, L. The enigmatic origin of bovine mtDNA haplogroup R: sporadic interbreeding
or an independent event of Bos primigenius domestication in Italy? PLoS ONE 2010, 5, e15760.
Ginja, C.; Penedo, M.C.; Melucci, L.; Quiroz, J.; Martinez Lopez, O.R.; Revidatti, M.A,;
Martinez-Martinez, A.; Delgado, J.V.; Gama, L.T. Origins and genetic diversity of New World
Creole cattle: inferences from mitochondrial and Y chromosome polymorphisms. Anim. Genet.
2010, 41, 128-141.

Ludwig, A.; Alderson, L.; Fandrey, E.; Lieckfeldt, D.; Soederlund, T.K.; Froelich, K. Tracing the
genetic roots of the indigenous White Park Cattle. Anim. Genet. 2013, 44, 383-386.

Schlumbaum, A.; Turgay, M.; Schibler, J. Near East mtDNA haplotype variants in Roman cattle
from Augusta Raurica, Switzerland, and in the Swiss Evolene breed. Anim. Genet. 2006, 37,
373-375.

Beja-Pereira, A.; Caramelli, D.; Lalueza-Fox, C.; Vernesi, C.; Ferrand, N.; Casoli, A.; Goyache, F.;
Royo, L.J.; Conti, S.; Lari, M.; et al. The origin of European cattle: Evidence from modern and
ancient DNA. Proc. Natl. Acad. Sci. USA 2006, 103, 8113-8118.

Miretti, M.M.; Dunner, S.; Naves, M.; Contel, E.P.; Ferro, J.A. Predominant African-derived
mtDNA in Caribbean and Brazilian Creole cattle is also found in Spanish cattle (Bos taurus). J.
Hered. 2004, 95, 450-453.

Liron, J.P.; Bravi, C.M.; Mirol, P.M.; Peral-Garcia, P.; Giovambattista, G. African matrilineages in
American Creole cattle: Evidence of two independent continental sources. Anim. Genet. 2006, 37,
379-382.

Cortes, O.; Tupac-Yupanqui, l.; Dunner, S.; Garcia-Atance, M.A.; Garcia, D.; Fernandez, J.;
Canon, J. Ancestral matrilineages and mitochondrial DNA diversity of the Lidia cattle breed. Anim.
Genet. 2008, 39, 649-654.

Cymbron, T.; Freeman, A.; Malheiro, M.l.; Vigne, J.D.; Bradley, D. Microsatellite diversity
suggests different histories for Mediterranean and Northern European cattle populations. Proc. Roy.
Soc. Lond. B Biol. Sci. 2005, 272, 1837-1843.

Radoslavov, G.A.; Hristov, P.1.; Neov, B.S.; Teofanova, D.R. Mitochondrial diversity in Bulgarian
native cow breeds. GenBank 2013, KF373013-KF373030.

Ozdemir, M.; Dogru, U. Determination of phylogenetic relationships of Turkish native cattle breeds
with other cattle breeds using mitochondrial DNA. GenBank 2006, EF126310-EF126323.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

Magee, D.A. Molecular Genetic Investigations of the Diversity and Origins of Old and New World
Cattle Populations. Ph.D. Theses, Trinity College Dublin: Dublin, Ireland, 2002.

Achilli, A.; Olivieri, A.; Pellecchia, M.; Uboldi, C.; Colli, L.; Al-Zahery, N.; Accetturo, M.; Pala, M.;
Hooshiar Kashani, B.; Perego, U.A.; et al. Mitochondrial genomes of extinct aurochs survive in
domestic cattle. Curr. Biol. 2008, 18, R157-R158.

Bollongino, R.; Burger, J.; Powell, A.; Mashkour, M.; Vigne, J.D.; Thomas, M.G. Modern taurine
cattle descended from small number of Near-Eastern founders. Mol. Biol. Evol. 2012, 29, 2101-2104.
Lee, S.; Cho, K.; Choi, Y. Molecular variation of Korean native cattle (Hanwoo). GenBank 2002,
AF499238-AF499264.

Kim, K.l.; Lee, J.H.; Lee, S.S.; Yang, Y.H. Phylogenetic reltionship of northeast Asian cattle to
other cattle populations determined using mitochindrial DNA D-loop sequence polymorphism.
Biochem. Genet. 2003, 41, 91-98.

Oh, J.D.; Lee, H.K.; Kong, H.S.; Jeon, G.J.; Yoon, D.H. Effect of sequence variation in
Mitochondrial DNA D-loop region on economic traits for Korean cattle. GenBank 2004,
AY828500-AY828506.

Mannen, H.; Kohno, M.; Nagata, Y.; Tsuji, S.; Bradley, D.G.; Yeo, J.S.; Nyamsamba, D.;
Zagdsuren, Y.; Yokohama, M.; Nomura, K.; et al. Independent mitochondrial origin and historical
genetic differentiation in North Eastern Asian cattle. Mol. Phylogenet. Evol. 2004, 32, 539-544.
Yum, S.; Suh, J.Y.; Woo, S.; Jeon, HW.; Kim, K.C.; Suh, D.S. Genetic relationship of Korean
cattle (Hanwoo) based on nucleotide variation of mitochondrial D-loop region. Kor. J. Genet. 2004,
26, 297-307.

Shin, H.D.; Kim, L.H. Bos taurus mitochondrion, complete genome sequence of Korean cattle, beef
cattle and Holstein-Friesian. GenBank 2005, DQ124371-DQ124386.

Chung, H.Y.; Ha, J.M. Haplotype analysis of mitochondrial DNA in Korean native cattle. GenBank
2004, AY526085.

Takeda, K.; Onishi, A.; Takahashi, S.; Kojima, T.; Hanada, H. Genetic variants of bovine
mitochondrial DNA D-loop region in Japanese Black, Japanese Brown and Holstein breeds. Anim.
Sci. Tech. 1997, 68, 1161-1165.

Mannen, H.; Kojima, T.; Oyama, K.; Mukai, F.; Ishida, T.; Tsuji, S. Effect of mitochondrial DNA
variation on carcass traits of Japanese Black cattle. J. Anim. Sci. 1998, 76, 36—41.

Komatsu, M.; Yasuda, Y.; Matias, J.M.; Niibayashi, T.; Abe-Nishimura, A.; Kojima, T.; Oshimna, K.;
Tajeda, H.; Hasegawa, K.; Abe, S.; et al. Mitochondrial DNA polymorphisms of D-loop and four
coding regions (ND2, ND4, ND5) in three Philippine native cattle: Indicus and taurus maternal
lineages. Anim. Sci. J. 2004, 75, 363-378.

Shi, J.; Qiao, H.; Hosoi, E.; Ozawa, S. Phylogenetic relationship between the Yellow cattle in
Qinghai province, China, and Japanese Black cattle based on mitochondrial DNA D-loop sequence
polymorphism. GenBank 2004, AB177788-AB177796.

Sasazaki, S.; Odahara, S.; Hiura, C.; Mukai, F.; Mannen, H. Mitochondrial DNA variation and
genetic relationships in Japanese and Korean cattle. Asian-Aust. J. Anim. Sci. 2006, 19, 1394-1398.
Lei, C.Z.; Chen, H.; Zhang, H.C.; Cai, X; Liu, R.Y.; Luo, L.Y.; Wang, C.F.; Zhang, W.; Ge, Q.L.;
Zhang, R.F.; et al. Origin and phylogeographical structure of Chinese cattle. Anim. Genet. 2006, 37,
579-582.



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Jia, S.; Zhou, Y.; Lei, C.; Yao, R.; Zhang, Z.; Fang, X.; Chen, H. A new insight into cattle’s
maternal origin in six Asian countries. J. Genet. Genom. 2010, 37, 173-180.

Cai, D.; Sun, Y.; Tang, Z.; Hud, S.; Li, W.; Zhao, X.; Xiang, H.; Zhou, H. The origins of Chinese
domestic cattle as revealed by ancient DNA analysis. J. Archaeol. Sci. 2014, 41, 423-434.

Yue, X.; Li, R.; Liu, L.; Zhang, Y.; Huang, J.; Chang, Z.; Dang, R.; Lan, X.; Chen, H.; Lei, C. When
and how did Bos indicus introgress into Mongolian cattle? Gene 2014, 537, 214-219.

Gou, X.; Wang, Y.; Yang, S.; Deng, W.; Mao, H. Genetic diversity and origin of Gayal and cattle in
Yunnan revealed by mtDNA control region and SRY gene sequence variation. J. Anim. Breed.
Genet. 2010, 127, 154-160.

Fujise, H.; Murakami, M.; Devkota, B.; Dhakal, I.P.; Takeda, K.; Hanada, H.; Fujitani, H.; Sasaki, M.;
Kobayashi, K. Breeding distribution and maternal genetic lineages in Lulu, a dwarf cattle
population in Nepal. Anim. Sci. J. 2003, 74, 1-5.

Takeda, K.; Satoh, M.; Neopane, S.P.; Kuwar, B.S.; Joshi, H.D., Shrestha, N.P.; Fujise, H.; Tasai, M.;
Tagami, T.; Hanada, H. Mitochondrial DNA analysis of Nepalese domestic dwarf cattle Lulu.
Anim. Sci. J. 2003, 75, 103-110.

Lin, B.; Odahara, S.; Sasazaki, S.; Yamamoto, Y.; Namikawa, T.; Tanaka, K.; Dorji, T.; Tshering, G.;
Mukai, F.; Mannen, H. Genetic diversity of Bhutanese Cattle analyzed by mitochondrial DNA
variation. Dobutsu Iden Ikushu Kenkyu 2007, 35, 5-10.

Chen, S.; Lin, B.Z.; Baig, M.; Mitra, B.; Lopes, R.J.; Santos, A.M.; Magee, D.A.; Azevedo, M.;
Tarroso, P.; Sasazaki, S.; et al. Zebu cattle are an exclusive legacy of the South Asia Neolithic. Mol.
Biol. Evol. 2010, 27, 1-6.

Mohamad, K.; Olsson, M.; van Tol, H.T.; Mikko, S.; Vlamings, B.H.; Andersson, G.;
Rodriguez-Martinez, H.; Purwantara, B.; Paling, R.W.; Colenbrander, B.; et al. On the origin of
Indonesian cattle. PLoS ONE 2009, 4, e5490.

Bonfiglio, S.; Ginja, C.; de Gaetano, A.; Achilli, A.; Olivieri, A.; Colli, L.; Tesfaye, K.; Agha, S.H.;
Gama, L.T.; Cattonaro, F.; et al. Origin and spread of Bos taurus: New clues from mitochondrial
genomes belonging to haplogroup T1. PLoS ONE 2012, 7, e38601.

Loftus, R.T.; MacHugh, D.E.; Ngere, L.O.; Balain, D.S.; Badi, A.M.; Bradley, D.G.; Cunningham, E.P.
Mitochondrial genetic variation in European, African and Indian cattle populations. Anim. Genet.
1994, 25, 265-271.

Edwards, C.J.; MacHugh, D.E.; Dobney, K.M.; Martin, L.; Russell, N.; Horwitz, L.K.; McIntosh, S.K.;
MacDonald, K.C.; Helmer, D.; Tresset, A.; et al. Ancient DNA analysis of 101 cattle remains:
Limits and prospects. J. Archaeol. Sci. 2004, 31, 695-710.

Dadi, H.; Tibbo, M.; Takahashi, Y.; Nomura, K.; Hanada, H.; Amano, T. Variation in
mitochondrial DNA and maternal genetic ancestry of Ethiopian cattle populations. Anim. Genet.
2009, 40, 556-559.

Giovambattista, G.; Posik, D.M.; Liron, J.P.; Rogberg Munoz, A.; Ripoli, M.V.; Peral-Garcia, P.
Dual African MtDNA ancestry of American Creole cattle reveals past slave and trading routes
between New and the Old World. GenBank 2006, 88 entries.

Horsburgh, K.A.; Prost, S.; Gosling, A.; Stanton, J.A.; Rand, C.; Matisoo-Smith, E.A. The genetic
diversity of the Nguni breed of African Cattle (Bos spp.): Complete mitochondrial genomes of
haplogroup T1. PLoS ONE 2013, 8, €71956.



46.

47.

48.

49.

50.

51.

Speller, C.F.; Burley, D.V.; Woodward, R.P.; Yang, D.Y. Ancient mtDNA analysis of early 16(th)
century Caribbean cattle provides insight into founding populations of New World creole cattle
breeds. PLoS ONE 2013, 8, e69584.

Magee, D.A.; Meghen, C.; Harrison, S.; Troy, C.S.; Cymbron, T.; Gaillard, C.; Morrow, A,
Maillard, J.C.; Bradley, D.G. A partial African ancestry for the Creole cattle population of the
Carribean. J. Hered. 2002, 93, 429-432.

Miretti, M.M.; Pereira, H.A., Jr; Poli, M.A.; Contel, E.P.; Ferro, J.A. African-derived mitochondria
in South American native cattle breeds (Bos taurus): Evidence of a new taurine mitochondrial
lineage. J. Hered. 2002, 93, 323-330.

Carvajal-Carmona, L.G.; Bermudez, N.; Olivera-Angel, M.; Estrada, L.; Ossa, J.; Bedoya, G.;
Ruiz-Linares, A. Abundant mtDNA diversity and ancestral admixture in Colombian criollo cattle
(Bos taurus). Genetics 2003, 165, 1457-1463.

Mirol, P.M.; Giovambattista, G.; Liron, J.P.; Dulout, F.N. African and European mitochondrial
haplotypes in South American Creole cattle. Heredity 2003, 91, 248-254.

Armstrong, E.; Iriarte, A.; Martinez, A.M.; Feijoo, M.; Vega-Pla, J.L.; Delgado, J.V.; Postiglioni, A.
Genetic diversity analysis of the Uruguayan Creole cattle breed using microsatellites and mtDNA
markers. Genet. Mol. Res. 2013, 12, 1119-1131.



