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Although the tribal populations represent a frac-
tion of the South Asian population, there are only
very few tribal populations ranging in the mil-
lions. The Central Indian tribal population Gond
is one of them, with a census size of approxi-
mately 12 million people. Various disciplines of
the humanities have drawn conflicting conclusions
with regard to their origin. Therefore, in our pre-
vious study, we analysed hundreds of thousands
of autosomal markers and found out that Gonds
share their closest genetic similarity with the Aus-
troasiatic (Munda) populations. While our findings
support our previous contention, the current anal-
ysis has revealed that the Gonds occupy a tran-
sitional position between Dravidian and Munda
groups. Sex-specific markers also differentiate the
Gond substantially from the Indian Austroasiatic
(Munda) and Dravidian (Telugu) speakers. Taken
together, we suggest a unique and distinct genetic
ancestry of the Gond population of South Asia.

Introduction

Ethnographers, anthropologists and linguists have long gleaned
that the human diversity of the Indian subcontinent preserves
numerous traces of older strata of population (see also: Peopling
of India: Insights from Genetics). They have also pointed
out that there is more ethnolinguistic complexity to the Indian
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subcontinent than the four large linguistic phyla represented
by Indo-European (Aryan), Dravidian, Trans-Himalayan
(Tibeto-Burman) and Austroasiatic. Linguistic evidence of
other older layers of peopling are found in the form of ethnolin-
guistic relict groups, such as the Burushaski (Berger, 1959; van
Driem, 2001) Vedda (Marambe, 1896; de Silva, 1972; van Driem,
2001), Kusunda (Reinhard, 1969; van Driem, 2001; Watters,
2006), Andamanese (Man, 1885; van Driem, 2001; Abbi, 2006,
2012) and Nihali (Koppers, 1947; Kuiper, 1962; van Driem,
2001; Nagaraja, 2014). Additional evidence for other layers of
peopling has been gleaned both in the form of phenotypical
observations and measurements, which used to be referred to as
somatology by the early physical anthropologists, as well as in
the complex stratification of the caste system and the many tribal
groups who have still survived effectively outside of the caste
system.

von Heine-Geldern (1928, 1932) consequently spoke of the pri-
mordial demographics of the Indian subcontinent as comprising
multiple ancient but distinct populations in Palaeolithic times. He
saw the Munda language communities as the result of the lin-
guistic incursion of Austroasiatic peoples from Southeast Asia
into the subcontinent (see also: Origins of the Austro-Asiatic
Populations). On the basis of linguistic rather than anthropo-
logical arguments, Pinnow (1963) likewise conjectured that a
westward migration into the subcontinent had given rise to the
ancient Munda. Their old ethnolinguistic hypothesis was borne
out by Chaubey et al. (2011), with the additional new insight that
this linguistic spread was a singularly male-biased intrusion.

A second hypothesis first developed by von Heine-Geldern
(1917, 1945) entailed that both a subset of Dravidian populations
represented by the various Gond linguistic communities and the
local ancestral component of the Munda populations represented
an older layer of peopling of the subcontinent. This theory was
adopted by Grigson (1938), who proposed that the Gonds were
an originally ‘pre-Dravidian’ or what he called ‘proto-Australoid’
population that had ‘been modified by a considerable Dravidian
element’, evinced by the Dravidian languages spoken by the
Gond populations. von Fiirer-Haimendorf (1943, 1945, 1948,
1953) conducted studies of the Gond tribal groups and the closely
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allied Dravidian linguistic communities, which led him to view
these peoples as remnants of an earlier primordial population that
had been linguistically assimilated.

Gond: The Largest Tribe of India

While surveying the Indian scriptures and the census data, we
observed both, that the Gond population is mentioned in ancient
scriptures and that they exhibit an exceptionally high popula-
tion size, despite covering a limited geographical region (700 km?
territory) (Ramadas, 1925; Chaubey et al., 2015, 2017). Their lan-
guages, namely, Gondi, Konda, Kiii, Kavi, Pengo and Manda, are
non-Indo-Aryan and, taken together, constitute a group of Dravid-
ian languages coordinate with Telugu, with which they comprise
the South-Central branch of the Dravidian language family. How-
ever, a recent molecular study characterised the Gonds as an eth-
nic group showing population genetic affinity with the language
communities speaking languages of both language families, that
is Dravidian and Austroasiatic (Basu et al.,, 2016). The Gonds
encompass a large number of endogamous groups that can be
identified by different names, their spoken dialects, occupation,
geographical location and varied states of socioeconomic devel-
opment (Singh, 1997). A large amount of data exists on the analy-
sis of classical genetic markers among various Gond tribes (Bha-
tia and Rao, 1986). Studies on Y chromosomal and mitochon-
drial deoxyribonucleic acid (mtDNA) markers have suggested
that the Gonds share haplotypes both with the Austroasiatic
and Dravidian-speaking populations (Baig et al., 2004; Chaubey
et al., 2008a,b; Mittal et al., 2008; Sharma et al., 2012). However,
these studies did not aim at providing high-resolution popula-
tion structure, which is crucial to tracing migrations, admixture
and the ethnic history of the Gond populations. Furthermore, it
is known that the HbS (sickle haemoglobin) gene occurs with
alarming frequencies amongst the Gonds and is highly variable
amongst the subgroups that have coinhabited the same geograph-
ical regions for several hundred years (Joshi et al., 1990; Rao and
Gorakshakar, 1990; Balgir, 2012).

Let Us Recap

Technological advances have led to enormous improvements in
the quality of the evidence that we are able to adduce. Our
first study analysed hundreds of thousands of markers amongst
the Gond and two other tribal populations, that is Kol and Bhil
(Chaubey et al., 2015). A combination of various statistical anal-
yses revealed a massive amount of genome sharing amongst Bhil,
Kol, Gond and with other ethnic groups of South Asian descent.
As only one Gond group was used in this first study, we were
unable to evaluate the question of pan-Gondi ancestry of all the
Gond groups present in India. Therefore, we further compiled
data of four Gond groups from diverse geographical locations
(Chaubey et al., 2017). We initially found that all the Gond
groups were likely to share a common ancestry with a certain
degree of isolation and differentiation. Strikingly, the analysis
also pointed out the sharing of substantial genetic ancestry with
the Indian Austroasiatic (i.e. Munda) groups rather than with

a

the other Dravidian groups with whom they share very close
linguistic similarity (Chaubey et al., 2017). This study explic-
itly ruled out that the Gond populations could represent a case
of language shift from Austroasiatic to Dravidian on a large
scale, keeping in mind their census size and genome sharing with
Munda populations, but the study implied instead that the Gond
represent distinct indigenous populations that evidently adopted
Dravidian language in a separate gradual process of linguistic
assimilation.

Revisiting the Autosomal Analysis

We took the advantage of available recent genomic data
and statistical tools on the Gond and other Indian pop-
ulations (Basu er al, 2016) and revisited the genomic
history of Gonds in the hope of shedding more light on
this question. Using the newly compiled data, first we ran
the principal component analysis (PCA) and plotted the
population-wise mean values of PC1 versus PC2 (Figure 1).
The plot showed that together with Austroasiatic (Munda)
and Tibeto-Burman speakers, Indian transitional and Gond
groups do not follow the Indo-European-Dravidian cline. The
most likely reason for this pattern is their association with
the East/Southeast Asian ancestry (Metspalu et al, 2004;
Chaubey et al., 2011). The distance of these ethnic groups
from the Indo-European-Dravidian cline is directly related with
the proportion of East/Southeast Asian ancestry (Figure 1).
Importantly, all the Gond groups (except Gondl) form their
own distinct clusters which lie in between the Dravidian and
Austroasiatic clusters. The self-clustering of the majority of
Gond groups supports the common ancestry of the Gond
(Chaubey et al., 2017). The outlier nature of Gondl is likely
due to long-term isolation from a parental group, or a pro-
cess of cultural assimilation, whereby the integration of other
tribal groups into the Gond1 may have reshaped their genome,
or both.

The ADMIXTURE analysis also supports the previous obser-
vation by showing the outlier nature of Gondl. Gond1 harbours
the least East/Southeast Asian-specific ancestry in comparison
with other Gond groups (Figure 1). The inclusion of new Indian
samples showed an additional ancestry component, segregat-
ing from conventional ASI (Ancestral South Indian) component.
These components were undifferentiated in previous studies and
are collectively known as ASI component (Reich et al., 2009;
Chaubey et al., 2011, 2017; Metspalu et al., 2011). However,
owing to overwhelming Indian samples as well as a smaller num-
ber of SNPs (Single Nucleotide Polymorphisms), this analysis
was unable to differentiate the Middle Eastern and European
ancestry components (see also: The Archaeogenetics of Euro-
pean Ancestry) (Figure 1). Therefore, it is worthwhile to con-
sider a sampling balance for ADMIXTURE analysis.

The identity by state (IBS) analysis revealed the allele shar-
ing variation of various Gond groups over the West—East geo-
graphical landscape (Figure 2). Gond1 shared more IBS with the
West Eurasian populations, supporting their admixture with the
Indo-European populations. This is also evident in their higher
ANI (Ancestral North Indian) proportion (Chaubey et al., 2017).
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Figure 1 (a) The principal component (PC) and (b) ADMIXTURE analyses of the combined autosomal data set. Both the analyses provided individual-wise information; however, for a simplified understanding,
(Figure 2) plots.
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Population History of the Gond: The Largest Tribal Population of South Asia

Table 1 The D statistics showing the gene flow among Gond and surrounding populations

w X Y Z D value Z score
Gond1l Yoruba Kol S_munda —0.0044 -2.705
Gond2 Yoruba Kol S_munda —-0.0168 —10.145
Gond3 Yoruba Kol S_munda —-0.0166 -9.647
Gond4 Yoruba Kol S_munda -0.017 —10.441
Gond5 Yoruba Kol S_munda -0.016 —10.824
Gondl1 Yoruba Bhil S_munda —0.0053 —-3.898
Gond2 Yoruba Bhil S_munda —-0.0168 —11.612
Gond3 Yoruba Bhil S_munda -0.0167 —11.158
Gond4 Yoruba Bhil S_munda -0.017 —12.286
Gond5 Yoruba Bhil S_munda -0.0161 —12.774
Gond1 Yoruba Nihali S_munda 0.0004 0.151
Gond2 Yoruba Nihali S_munda —0.0094 —-3.748
Gond3 Yoruba Nihali S_munda —-0.0077 -3.054
Gond4 Yoruba Nihali S_munda —-0.0087 —-3.441
Gond5 Yoruba Nihali S_munda —0.0067 -3.002
Gond1 Yoruba N_munda S_munda 0.0018 1.984
Gond2 Yoruba N_munda S_munda —0.0002 -0.211
Gond3 Yoruba N_munda S_munda —0.0003 —-0.303
Gond4 Yoruba N_munda S_munda 0 0.009
Gond5 Yoruba N_munda S_munda —0.0007 -0.766
D=(W,X;Y,Z).
[ B Gond1 m Gond2 mGond3 mGond4 mGond5 \
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Figure 3 Plot of chunks (DNA segments) donated by the South, East, Southeast Asian and PNG populations to the Gond groups.

Gond3-5 were least differentiated from each other in the plot.
To differentiate Gond from neighbouring tribal populations (Kol,
Bhil, Nihali and Munda), we evaluated the level of gene flow
(Table 1). We observed that most of the Gonds exhibit signifi-
cant gene flow with Munda speakers when compared with other
surrounding major populations. When compared with the Munda
speakers, the Gonds remain largely equidistant from North and
South Munda groups (Table 1).

In order to have a robust fine-grained population struc-
ture and admixture, we used haplotype and LD (linkage
disequilibrium)-based method fineSTRUCTURE (Lawson
et al., 2012). In this analysis, we specifically looked at and
compared the sharing of chunk (segment of deoxyribonucleic
acid (DNA)) counts of the Gonds (Figure 3). We grouped
populations based on their language and ethnicity, and estimated
the number of chunks donated by them to the various Gond
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groups. Of great importance is that, in a wider context, we have
found that all the Gond groups shared a significantly higher
(two-tailed p-value >0.0001) number of chunks with Papuans
and Melanesians than with East or Southeast Asians (Figure 3).
It is likely that such sharing is due to the ancient genomic history
of this region. Consistent with previous work (Chaubey et al.,
2017), North and South Munda groups were the topmost chunk
donors to all the Gond groups (except Gondl), after excluding
self-chunk contribution. Notably, for Gondl, a significantly
(two-tailed p-value >0.001) higher number of chunks were
donated by the language isolate Nihali population (Figure 3).
As both populations live in close vicinity, the gene flow beyond
the boundaries of language might be the reason of such genomic
sharing.

Sex-specific Markers Differentiate
the Gond Significantly from
Munda Speakers

The combination of autosomal analyses has suggested that, in
spite of the fact that Gonds shared a large amount of genome
with the Munda speakers, they still maintain their unique genomic
identity. However, it is not clear to what extent this putative
gene flow has shaped their maternal and paternal ancestries.
Moreover, exploring their maternal (mtDNA) and paternal (Y
chromosome) ancestries may help to evaluate the sex-specific
admixture, which is remarkable and distinct among Munda
speakers (Kumar et al., 2007; Chaubey er al, 2007, 2008a,
2011). The male-biased admixture associated with the over-
whelming occurrence of Southeast Asian-specific Y chromosome
haplogroup 02a-M95 is quite evident amongst Munda speakers.
This was one of the robust pieces of evidence suggesting the
Southeast Asian origin of Austroasiatic speakers (Chaubey et al.,
2011).

We have compiled and compared the mtDNA and Y
chromosome data for the Gond, Dravidian (Telugu) and
Austroasiatic (Munda) populations (Table 2). For maternal

ancestry, all three groups largely showed a similar composi-
tion of continental-specific haplogroups; however, for the Y
chromosome, the Munda stand out due to a staggering amount
of Southeast/East Asian-specific lineages. An extremely low
frequency of Southeast/East Asian-specific lineages amongst the
Gond groups supports our analysis based on autosomal data,
which rejects the simpler model of language shift from Aus-
troasiatic to Dravidian for the Gonds. Rather, although the Gond
language communities are Dravidian, genetically the Gonds
appear to represent an old distinct indigenous population. In fact,
for their paternal ancestry, the Gonds have been shown to bear
the highest frequency of South-Asian-specific Y chromosomal
lineages (Table 2). Therefore, studying the mtDNA and Y chro-
mosome among Gonds and their neighbours demonstrated that
demographic events restricted to only one of the sexes can be of
considerable significance in differentiating populations which
experienced excessive gene flow in the recent times.

In conclusion, based on our extensive analysis of autosomal and
haploid data, we hypothesise that before the arrival of Austroasi-
atic populations from Southeast Asia, the Gonds were already
a distinct indigenous population. Just as the Munda biologi-
cally represent an indigenous local population which received
the paternal lineage O2a-M95 together with their Austroasiatic
father tongue, the Gonds speak Dravidian languages closely affil-
iated with Telugu, but biologically the Gonds likewise represent
a locally indigenous population distinct from the linguistically
related Telugu (Chaubey et al., 2017). During the arrival and
expansion of Austroasiatic speakers in India, the Gonds received
gene flow from them. However, subsequent isolation helped them
to maintain their unique identity from surrounding populations.
Our results show that the ancestral pre-Dravidian Gond and the
original pre-Austroasiatic Munda biologically reflect either two
closely affiliated indigenous ancestral populations or perhaps one
and the same older population native to this portion of east central
India. As all the Gond groups carry the Southeast Asian signature,
it is likely that the population differentiation and expansion of
Gond with the neighbouring Munda populations continued after
the expansion and admixture of Austroasiatic speakers in the sub-
continent.

Table 2 mtDNA and Y chromosome haplogroup profiles among Gond and contemporary populations

mtDNA Y chromosome
n South E/SE Asian West Unresolved n South E/SE Asian West Unresolved
Asian Eurasian Asian Eurasian
Gond 88 71.6 0 34 25 102 70.6 8.8 49 15.7
Dravidian (Telugu) 374 70.9 0 8.8 20.3 508 54 5.3 13 27.7
Munda/Austroasiatic 732 75.4 0 3.6 21 1574 273 60.6 4.6 7.5

S-Asian haplogroups: mtDNA: M2-6, M33-65, R5-8 and R31-32; Y chromosome: C5, F, H, L and R2.
SE-Asian haplogroups: mtDNA: A—G, M7-12, R22 and N9; Y chromosome: C2, C3, D and M-O.
Unresolved haplogroups: M*, R*, N* including other lineages, for example M31 and West Eurasian specific; Y chromosome: C*, G, I-K*, P*, Q and

RI.

mtDNA references: Roychoudhury et al. (2000); Kivisild er al. (2003); Cordaux et al. (2003); Metspalu et al. (2004) and references therein; Thanseem

et al. (2006); Chaubey et al. (2008b).

Y chromosome references: Kivisild e al. (2003); Cordaux et al. (2004); Sengupta et al. (2006); Thanseem et al. (2006); Kumar et al. (2007); Chaubey

et al. (2008b); Trivedi et al. (2008).
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Glossary

Caste system Stratification of the society governed either by
hereditary transmission or occupation.

Ethnographers Scientists who study the specific human
culture, using methods such as interviews and close
observations.

Haplogroup A group of likewise haplotypes derived from a
common ancestor.

Haplotype Bunch of linked alleles present on specific DNA
segment that are likely to be inherited together.

Language shift Cultural process where a population changes
their language in a short period of time, without any major
genetic alteration.
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