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ABSTRACT This study attempts to understand the genetic structure and affinity among two major ethnic caste
groups viz., Tat and Kurmi of north India in order to examine the effect of geographical as well as occupational
proximity among these groups and their genetic relationship with two other predominant populations of the same
region. The genetic structure and diversity of the studied populations was examined by analyzing polymoarphism at 15
micmsatellite loci. The Jat and Kumi populations displayed high degmree of heteroey gosity with average heteroey gosity
in the range of (LT88 to 0.796 at all the studied loci. The most frequent allele commaon for the populations was
ohserved at four loci (D215, vWA, DESIITS and DI65S539) while the mmaining eleven loci showed differences in
their allele frequency. The level of intra-population genetic diversity is found significantly high. The coefficient of
gene differentiation wars found to be low (average f: is 1.1 per cent and ranges between 0.2% at DI6S539 10 2.5%
at D3S31T) across the loci, indicating close .Lrhnli} “hetween the two :Jn:.n:.up.mundl caste gmoups, Clustering pattem
based on neighbouring joining tree reveals two clear clusters, one for Kurmi and Jat and other for Khatri and Thakur
populations. The results strongly demonstrate that the geographical as well as occupational proximity attributes

significantly to genetic affinity between the studied populations.

INTRODUCTION

The vast spectrum of genetic diversity in
Indian populations is a subject of great interest
to population geneticists and evolutionary
biologists. Studies based on morphological,
classical genetic marker data show greater
diversity among Indian populations (Bhasin and
Walter 2001 ), comparable 1o global populations.
The enormous genetic diversily among vanous
subcastes and castes is primarily guided by
ethno-historical faclors, geographical proximity
and socio-cultural rules of mamiage practices
(Malhotra 1979; Malhotra and Vasulu 1993,
Cavalli Sfroza et al. 1994; Bhasin et al. 1994),
These studies indicate that in some regional
populations ethno-historical factors play a
significant role than other factors while in cenain
cases geographical proximily constitule a strong
force than socio-cultural factors.

Although in India most of the Hindu
communities follow strict endogamy but gene
flow among the people with similar occupation,

tradition and inhabiting same geographical
territories cannot be ruled out. In general, among
tribal populations isolation and endogamy play
agreater role in mantaming the genetic diversity
whereas in some regional populations, especially
among castes and subcastes in nothern parts of
the country, geographical proximity is observed
as major influencing factor than socio-culwral
varnables.

The Gangetic belt in northern parts of the
country shows an interesting geographical
feature with least geographical barrers limited
o rivers o hillocks and the deh delia region
which were suitable for human inhabitation since
prehistoric times (Ahmed and Saxena 2001).
Conducive conditions for human inhabitation
found in this region led to several waves of
migration and settlement and might have been
the directive force in the formation of various
castes, subcastes and scheduled castes. Histon-
cally this region has played a major mole in the
socio-political scenano and has seen the nse and
fall of several dynasties from pre-Mauryan period
(325200 BC) 1o Moguls and British occupation,
which had changed the population profile of the
entire country. Because of several historical wars,
epidemiological events and natural calamity, this
region had expenenced demographie upheaval
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of population expansion, boltlenecks and wide
migration and settlement of various ethnic, racial,
cultural, religious populations from different
parts of the world. Further socio-religious
movements of Hinduism, Buddhism, Islamic,
Jammism and Christian elements had influenced
the population structure since the beginning of
human occupation. Therefore, the present-day
population of the region is the successiul residual
of the past demographic upheavals and has the
genetic-imprint of the historical events. The
genetic diversity or affinity among the major
dominating castes and subcastes of this region
15 due to the relative roles of listoncal events,
geographical proximily and socio-cultural
varables of the population structure. The relative
roles of these influencing factors especially
whether socio-cultural or geographic or historical
events had played a crucial role in shaping the
genelic structure of the populations has been
one of the interesting research investigalions
among population biologists. Though only
limited studies have been conducted to
characterize the genetic structure and to
understand the micro-evolutionary process of
these regions (Bhasin et al. 1994; Papiha 1996,
Mastana 1999; Bhasin and Walter 2001) yet
several mieresting populations are o be explored.
For example, momphological diversity among
diverse castes and subcastes showed that the
casle hierarchy is not stictly reflected in their
biological affinity (Mahalanobis etal. 1941). The
sub castes and other major castes are genetically
more similar irrespective of socio-culural or
religions bamiers, whereas scheduled castes
show greater diversity from Brahmins and upper
caste groups (Mahalanobis et al. 1941). Further
genelic variation studies show ABO*B allele
maore frequent in higher castes than in lower casle
groups, whereas other raditional polymorphic
system show low levels of genetic differentiation
among different caste groups{ Bhasin et al. 1992,
Bhasin et al. 1994; Papiha et al. 1972). And an
extensive study based on 24 genetic markers (Y
blood groups, 11 red cell enzymes and 4 serum
protweins ) among 6 groups showed low genebc
variation. And the FIS estumate was found o be
higher than FST wvalues, possibly due 1o the
influence of high rates of endogamy of the caste
structure { Lanchbury et al. 1996).

With the development of molecular tools of
genomic analysis, which has an immense power
o address the ongin and microevolutionary

M. TANDON ET AL.

process of the human populations, the above
finding can now be addressed with much more
clarity and depth that was not possible with the
erstwhile classical genetic markers ( Bowcock el.
al. 1994; Deka et al. 1995a; Jorde etal. 1997; Perce-
Lezaun et al. 1997, Calafell et al.1998; Kimmel
et al. 1998). In the present study microsatellie
markers were chosen, as they are highly informa-
tive and provide greater insights and understand-
ing of population structure {Deka et al. 1999,
Mukherjeeet al. 1999; Dutta and Kashyap 2001 ;
Destro-Bistol et al. 2000; Reddy et al. 2001).
However studies on genetic polymorphism based
on microsatellite markers in this region are very
rare. Here we have considered two predominant
socio-economic caste populations of the Uttar
Pradesh State viz., the Jat and Kormi to
mvestigate their genomic structure and the
affinities. Jat and Kurmi along with Thakur and
Khatri are some of the major populations widely
spread in western parts of Uttar Pradesh
adjoining Punjab and Haryana. Histoneally Jat
population appears to have come from Central
Asia and have widespread and settled. The ongin
and history of Kurmi is not clear however the
ethno histoncal accounts suggests that they
migrated from central India and possibly
originally belong 1o austroloid ethnic tribes
several centurdes ago. Jal and Kurmi are two
compatriol caste, share same occupation but with
diverse ethnic and migration background.
Thakurs are believed 1o have migrated from
weslem Eorasia during ecardy medieval penod.
They belong 1o Indo-Caucasoid ethnic group and
are traditional warnors and rulers. Khairi are
migrants of westem India, they claim o be Rajput
and believe that therr communily name 15 comupl
form of Kshatriya. There are hardly any study on
the genetic structure of these populations Lo
investigate their affinity and diversity. The
present study is perhaps the first report on their
genetic structure and is part of nationwide
analysis of genomic diversity of Indian
populations. Jat and Kurmi are widely distributed
in northern region and their large population sizes
would naturally result to the promotion of
breeding populations possibly with little external
gene flow.

The basic objective of present study is o
mvestigate whether geographical and occu-
pational proximity could be the cause of genetic
affinity between the populations with different
ethnicity and also o explore that the genetic
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affinity is least with other predominant
populations with different traditional occupation
despite the geographic proxmity.

MATERIALS AND METHODS

Populations Studied: Blood samples were
collected from 99 healthy, normmal and unrelated
donors belonging o two endogamous popu-
lations viz. the Jat and Kurmi from places near
Dehradun town in Uttar Pradesh State. The Jat
belongs o Indo-Caucasoid while the Kurmi
belong o Austrolond ethnie groups. Linguisti-
cally also the Jat are Indo- European while Kormi
are Austro-Asiatic. Their main occupation of both
the castes 1s agrniculture, they celebrate same
festivals and their regional deities are also similar.

Markers Studied: The fificen microsatellite
loci( Powerplex 16™ Kit) studied are Penta E(15g),
PentaD{21g), D18S51(18g21.3), D21811(21g11-
2121 THON(1 1p15.5), D3S1 338(3p). FGA(4g28).
TPOX(2p23-2pter), DES1179(8q), vWA( 12p12-
pler). CSF1PO(3q33.3-34), D16S339( 16q24-qter),
D78820(7q11.21-22), D135317(13g22-g3 1) and
D3SE18(5923.3-32). These loci were chosen for
two reasons. Firstly, they consist of repetitions
of tetranucleotide or pentanue keotide repeat units
and are therefore less prone to slippage of
polymerase during enzymatic amplification (He
et al. 1996) thus enabling unambiguous allele
typing. Secondly they are located on different
chromosomes except D355 18 and CSF1PO (both
on chromosome 5) and D21511 AND Penta D
(both on chromosome 21) so there is no
possibility of mitotic recombination as they are
present far apant from each other. All 15 studied
loci are substantially unlinked, which makes them
ideal tools 1o study genomic varation.

DNA Extraction, Multiplex PCR Amplifica-
tion and Genotvping: Blood was collected in
EDTA coated tubes. DNA was isolated from
lymphocytes by phenolichloroformm extraction
followed by ethanol precipitation. The DNA
precipitate was dissolved in 10mM TE buffer and
stored at-20"C (Sambrook et al. 1989). The fifleen
autosomal STR loci were co amplified with 2ng
of emplate DNA in a reaction mixture containing
Gold ST*R 10X Buffer, 10X Primer pair mix and
Tag DNA polymerase in buffer B (Promega
Corporation, Madison U5 A.), while ABI
Prism™ 377 DNA sequencer was used for
genotyping. Resultant data analysis and allele
designation were carried oul using the

Genescan™ and Genotyper™ softwares.
Statistical Analvsis: Gene counting method
has been wsed 1o estimate the allele frequency
with DNATYPE software (Chakrobarty et al.).
Hardy-Weinberg equilibrium { HWE ) was assayed
by the exact test (Guo and Thompson 1992).
DISPAN software (Ota 1993 ) was used o compute
G, and D, distances between populations. D,
was then employed for the construction of the
neighbour —joining (NI) phylogenetc tee

RESUTLS

The data on allelic variation at 15 micro-
satellite loci among the studied populations
exhibit extensive polymorphism at all the loci and
these were published elsewhere (Tandon et al.
2002) The heterozygosity per locus and the
overall average heterozy gosity values in the Jat
and Kurmi populations is shown in Table 1. The
values range from 0,520 at TPOX 10 0966 at FGA
in Kurmi and 0,691 at TPOX and 0.913 at Penta D
and Penta E in Jat. The patterns of allelic
distribution at 15 loci among the two populations
are shown in Fig. 1. The fowr loci namely Penta E,
FGA, D185S51 and D21511 show a vastlevel of
allelic distribution. The range of allele at the
studied loci vanes from 5 at Penta E 1o 35 at
D21511 inJat whileitis 36.2 at D2151 1 in Kurmi.
For both the communities, the most frequent
alleles are 1429, 17, at D218 11, vWA, DES1179
and D1653539 loci respectively (Table 2). The
estimates of G value, a measure of the extent of
genetic differentiation at all the loci showed
considerable heterogeneity. It is as high as 2. 5%
Table 1: Locuswise average heterozygosity and G,

values at 15 microsatellite loci in Jat and
Kurmi Population of MNorth India.

Locus Jar Kurmi 16

J.“_
D35 1358 (185 0.799 0013
THOH .76 0.681 0011
21511 0.7a (.903 0.007
TPOX 0.691 .52 0011
DESS1 0.74 (1. 764 0005
PENTA E 0913 0.941 0.014
WA .83 (1.ER2 0017
DES 1179 0.733 .78 0.016
(L (.E33 (1. 966 .
DESELS 0.73 (.88 0013
DI35317 (.75 0.711 0025
D7S820 0.714 0.723 0005
Das539 0.E1 (1. 823 0002
C5FIPO 0.79 0.8 0.007
PENTA D 0913 .78 0016
Average 0.788 0.796 0.0r
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incase of D138317 and bowest (0.29%) a D165539
locus. The average G was found to be very low
(1.15%). To assess the genetic distance between
the two caste groups D distance was compuled
(MNed et al. 1983) and compared with other two
predominant castes -Thakur and Khatri,
cohabiting the region. The genetic distance of
the other comparable populations of the same
geographical area s larger than between the Jat
and the Kurmi. The genetic affinity between the
four populations was investigated using
neighbour-joining (NJ ) method (Saitou and Nei
1987) and the pattem obtained (Fig. 2.) which
clearly revealed two distinet clusters, one
consisting of the Kurmi and Jat with a low genetic
distance of 0,071 and the other of the Khatri and
Thakur populations.

DISCUSSION

The anthropological and archacological
records reveal that the fenile Gangetic region of
Uttar Pradesh had nurtured many civilizations
after settlement of modem humans in this area.
Genetic studies are however scanly Lo
substantiate succession of civilization in this
region. Even the few studies undertaken 1o reveal
genetic diversity are based on classical genetic
markers and anthropological data (Tiwart and
Bhasin 1968). This study perhaps, is the first
attempt of genomic varialion among Lwo
predominant occupational caste groups of the
region. The Jat and Kurmi are two widely
distributed populations in several regions of
northem and western India. Both the communi-
ties have different historical backgrounds and
have migrated from other terftories and settled

in western UP at different periods in the past. As
per documented history Jat population is the
offshoot of Scythian population of Central Asia
and known o have migrated o India between |
BCw 5 AD Russell and Hiralal 1916). The origin
and history of Kurmi is not clear. In physical
appearance Kurmi bears resemblance Lo
Austroloid ethnic elements: shon height, with
dark brown skin colour, swbbed nose, thick lips
and prominent eyebrow-ridges. The ethnic notes
suggest the possibility of two groups of Kummni:
one from Chota Nagpur and Orissa belt and
others in the northern region. 1 is possible that
Kurmi of Uttar Pradesh were basically Austroloid
ethnic population migrated from central India and
during generations of their stay with other
neighbounng populations and possible admixture
with the castes around might have acquired some
of the Caucasoid morphological features or traits.
Both are endogamous occupational caste groups
with different historical backgrounds but live and
share the same geographical area (since their
settlement) along with other similar widely
distnbuted caste groups e.g., Thakur, Khatrietwe.
Given the situation, apar from other influencing
factors, the genetic affinity between these two
are expected to be guided by the relative roles of
geographic proximity, which might allow
admixture and gene flow, and in contrast the caste
endogamy which will maintain the genetic
homogeneity. The extent of population differen-
Liaton f(_ih__r= 1.1%) is rather low, clearly indicates
that within a geographical unit the population
group show greater genetic sitmilarity. Previous
studies based on classical genetic polymorphism
i Papihaetal. 1996; Bhasin and Khanna 1992) 1o

Jat

Furmi

Khatri

Thakur

Fig. 2. Neighbour-joining tree depicting genetic variation among Jat and Kurmi with Thakur and Khatri

populations of Morth India
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investigate genetic affinity among these groups
revealed low level of genetic differentiation
among them but greater significant differences
with the other neighbounng populations. Though
the genomic studies of these region is not
explored till date, the present study based on 15
microsatellite loci suggest that the genetic affinity
between Jat and Kurmi is greater influenced by
zeographic proximily, despite the lwo groups are
ethnically different and follow caste endogamy
but their same occupation might have been the
major factor responsible for gene flow among
the two populations. Polymorphism at fifieen
microsalellite loci reveals that the Jat, in general,
shows greater diversity than Kurmi at all the
studied loct, except at FGA locus. This possibly
suggests differential rate of endogamy and
variable population size of the two caste groups.
Kurm caste group 15 numerncally smaller and
highly endogamous over a narrow geographical
area, which is expected to lead lower range of
allelic vardation. [tis interesting 1o find that both
Jat and Kurmi show the least number of alleles at
D165539 locus and highest number of alleles at
D18551 and Penta E loci. This could be due 1o
greater mutation rates at these loct than other
studied genes or could be due to presence of
some specific influencing factors of selection or
past demographic events affecting some
susceptible loci. The result shows close affinity
between Jat and Kurmi. Their genetic structure
is primarily guided by endogamy however cenain
extent of gene flow cannot be ruled out. This
professional proximity could have been the
strong influencing factor for genetic affinity
between them. Theoretically, gene flow can have
stronger and greater influence than other
competing co-evolutionary factors and can have
a greater and stronger influence on genetic
structure of the population. In contrast the
endogamy and inbreeding are slow process and
its influence on the genetic differentiation can
be nullified by other factors e.g., bottleneck
events, populaions’ expansion and gene flow.
Though the sample sizes is limited and apart form
other influencing factors what can be inferred
from the results is that greater genetic affinity
between Jat and Kurmi is attributed to gene flow.
This can possibly be verified by future model
based studies on gene flow among the regional
populations. The greater genetic diversity with
respect Lo other neighbouring populations
Thakur and Khatri of the same geographical area
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is possibly due to least gene flow and the genetic
differentation is more influenced by their caste
endogamy. One of the interesting aspect of these
widely distributed caste groups is that they form
localized groups forming separale gene pools.
Toinvestigate the genetic differentiation of these
widely distributed castes groups in different
regional breeding populations and the
microevolutionary process, study especially
based on genomic data will be of much interest.
Hence it can be concluded that geographical
proximity and occupational affiliations seem Lo
be strong determinants of genetic affinities
among populations. In near future we expect that
such well genomic designed studies among
regional populations will give further insights,
of the influence of geographical and
occupational proximily on population structurd
and the genomic differentiation.
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