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Independent Origins of Indian Caste
and Tribal Paternal Lineages

generally considered to be the aboriginal inhabitants of
the Indian subcontinent, present in the region before
the arrival of Indo-European speakers [2]. As such, they
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mosomes from 15 tribal and 12 caste groups and consti-The origins of the nearly one billion people inhabiting

the Indian subcontinent and following the customs of tutes the most extensive dataset of Indian Y chromo-
somes to date. The studied caste groups originate from
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Table 1. Estimated Indigenous and Nonindigenous
Contributions to Indian Caste and Tribal Y
Chromosome Gene Pools

Nonindigenous Indigenous
Contribution Contribution

Caste groups 74% 26%
North caste groups 88% 12%
South caste groups 68% 32%

Tribal groups 29% 71%

These estimates are based on the frequencies of seven haplogroups
(which account for �80% of Indian Y chromosomes), assuming that
haplogroups H-M52, O-M95, and F-M89 have indigenous origins,
whereas J-M172, L-M20, R-M17 and R-M124 have nonindigenous
origins given their putative phylogeography (see text).

haplogroups in tribal groups are significantly rarer in
caste groups and vice versa. Moreover, haplogroups
that are likely to be of indigenous origin are in higher

Figure 1. Y Chromosome Haplogroup Frequencies in 931 Indian frequency in tribal groups, whereas haplogroups that
Males from 27 Populations are likely to be of nonindigenous origin are higher in
Haplogroup relationships are shown with haplogroup-defining frequency in caste groups. Indeed, we estimate through
markers along the relevant branches of the tree. Haplogroup fre- a phylogeographic approach (Table 1) that 74% of the
quencies are given as a percentage. Data from [10] were excluded

caste Y chromosome gene pool has nonindigenous ori-from the calculation of frequencies of haplogroups P-M74 and
gins, whereas 71% of the tribal Y chromosome geneR-M124 because of missing information. *, significantly higher fre-
pool has indigenous origins. A preferable approachquency (p � 0.01) in a �2 test comparing caste versus tribal groups.
would be to obtain statistical estimates of these contri-
butions, but this requires estimates of the Y haplogroups
frequencies in the ancestral populations, which in theHaplogroups R-M17, J-M172, R-M124, and L-M20 are

among the most frequent Y lineages in caste groups. present case are impossible to estimate because tribal
groups have received Y chromosomes from casteThey are all significantly more frequent in caste than in

tribal groups (Figure 1). The average frequency of R-M17 groups and, hence, cannot provide estimates of Y haplo-
group frequencies prior to contact.in 15 tribal groups from four different states of India is

only 9% (or 6% if the Chenchus are excluded). Thus, To investigate the relationships of caste and tribal
groups by simultaneously taking into account the infor-the unusually high frequency of R-M17 in the Chenchu

tribe (27%) is not representative of other tribal groups mation provided by all Y chromosome haplogroups, we
calculated Fst distances between all pairs of Indianand hence cannot be taken as evidence for an Indian

origin of R-M17, as claimed previously [5]. By contrast, groups and performed a multidimensional scaling (MDS)
analysis (Table 2, Figure 2). We also included 604 individ-R-M17 is present in all Indian caste groups and reaches

a frequency of 40% in north caste groups [5]. Given uals from west and east Europe, and west, central, and
east Asia. To compare average Fst values betweenthe high frequency of R-M17 in central Asia (typically

20%–40% [9]), its rarity in west Asia [9, 13] and its ab- groups of populations, we performed t tests using aver-
age Fst standard errors calculated by resampling oversence in east Asia [14], Indian R-M17 Y chromosomes

most probably have a central Asian origin [8, 9]. Haplo- populations (Table 2) via jackknife and permutations
procedures (see the Supplemental Data section for addi-group J-M172 in India may have a west Asian origin [8].

However, it was noted that the M67 marker, which is tional details). Resampling over populations is appro-
priate because (1) Fst standard errors are affected bycommon in west Asian J-M172 chromosomes, is almost

absent from Indian J-M172 chromosomes [5]. Given that both errors from sampling populations and individuals,
but in practice, the error from sampling individuals isJ-M172 is rare in Indian tribal groups (Figure 1), absent

in east Asia [9], and typically found in central Asia at negligible compared to the error from sampling popula-
tions [16], and (2) the null hypothesis to be tested is notfrequencies of 10%–20% [9], it is possible that Indian

J-M172 chromosomes originate from central Asia rather Fst � 0 (which would require resampling over individu-
als), but Fst (first group of populations) � Fst (secondthan west Asia. Haplogroup R-M124 is restricted to the

Indian subcontinent, Iran, and central Asia [5]. It gener- group of populations). Hence, we find that north and
south caste groups are significantly (p � 0.001) moreally occurs at low frequencies (1%–4%) except in Indian

caste groups and Indo-European speakers from central closely related to each other (average Fst �

�	.TD
(�	.TD
(�	.TD
(�x305.9(resampling)-orror1.2(c1ran,)-28ampling)logroup)-28,%)Tj
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