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Summary. Background: Polymorphisms in mitochondeial DMNA have proven Lo be uselul in
studying genetic relationships and origins. The origins of cste populations have remained
an enigma and genetic relationships among ranked caste groups are nol unilorm across
geceraphical regions of India.

Aine: This study was undertaken Lo investigate the nature and extent of mUIDMNA variaton
and relaticnships amoeng caste groups of the western Indian State of Maharashira and
examine Lhe implication of the results on their origins.

Subject and methods: One population was selected Trom each of the three caste ranks and
blossd samples were o blained with informed consent from unrelated individuals, The rank
caste populations were: upper { Brahmin: o =31, middle (Maratha; n =4 1) and lower (Mava
Baudh: » =40). Ten relevant restriction site polymorphisms (RSPs) and one Insertion)
Deletion (InDel) polyvmorphism were studied. The Hypervariable Segment | {HVS1) was
sequenced i a subset of samplal individuals,

Rezudts: Four RSP loct were found to be monemorphic in all populations. The InDel locus
wis moenemorphic in two (Brahmin and Maratha) populatons. One haplotype, constructed
on Lthe basis of the BSPs, was [ound e be predominant in all populations. Haplotype
diversity was of similar magnitudes among the Maratha and Mava Bauwdh (68% and
%, respectively), and was much higher than among the Brahmin (49%). The lrequency
of haplogroup M was found to be high in all three groups, bul, contrary Lo expectations, was
highest in the upper caste Brahmin, About 10% of Brahmins, however, possessed the
haplogroup C. Extensive variation was found in the HVS1 region. The nucleotide diversities
and mean number of mismatches were found Lo be of similar magnitudes inall three groups.
Conclusions: The upper caste group, Brahmin, is genetcally distinet From the middle and
lower caste groups. However, in view of the highest Mrequency of haplogroup M among
the Brahmin, il appears that there may have been recruitment from other populations inte
this group.

1. Introduction

The contemporary people of India are culturally stratified as tribals and non-
tribals. The non-tribal people primarily belong to the Hindu religious fold and are
hierarchically arranged in castes. The origins of the castes in India remain an enigma
(Majumder 2001). Many castes are known to have tribal origins (Kosambi 1964,
Karve 1961). The most accepted theory is that this unique social system was prob-
ably introduced to India by Aryan-speaking people (Thapar 1966) who migrated
from Europe, the Near East, Anatolia and the Caucasus about 3000-8000 years ago
{Poliakov 1974, Renfrew 1989a.b). Multple waves of migration into India during
prehistoric and historic times and the subsequent cultural differentiation resulting
in strict rules governing mating practices are two of the major causes of the genomic
diversity observed among the contemporary ethnic groups of India.
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The Indian State of Maharashira occupies roughly a wedge-shaped area
between the Arabian Sea on the west and the highlands of Bastar in the east and
between the Satpura Mountains in the north and the plains of Andhra Pradesh
and Karnataka in the south. The seaboard region, called the ‘Konkan’, is the
west coast of India and is partly isolated from the rest of Maharashira. Marathi is
the language spoken by most of the caste groups of Maharashtra. This language
belongs to the Indo-European linguistic family. To examine whether the caste groups
belonging to different social rungs have different genetic origins, we selected one
group from each of the three hierarchical levels (upper, middle and lower) to
study mitochondrial DNA polymorphisms. Each of the selected groups practises
endogamy and hence it is expected that there has been little gene flow among
these groups.

2.  Subjects and methods
2.0 Populations studied

Three populations from three different rungs of the Hindu caste hierarchy
were selected. Blood samples were obtained with informed consent from unrelated
individuals belonging to each population group. The selected populations were:

Brahmin  fupper caste) (KBR): The Brahmins are traditionally priests and
occupy the highest position in the Hindu social hierarchy. They are now engaged
in various white-collar occupations. We sampled Brahmins (n=31) from the
Konkan region.

Maratha { middle caste ) (MRT): The Marathas represent 50% of the population of
Maharastra (a state in western region of India). People of this caste claim to be
Kshatriya (warriors); the second highest Hindu social rank. They primarily practise
agriculture now. The sample size of this group was 41.

Nava Beedh (lower caste) (NBH): The Nava Baudhs predominantly inhahit the
Ratnagiri district of Maharastra. These groups have adopted Buddhism and are
therefore known as the Nava (New) Baudh (Buddhist). This community, upon
adoption of Buddhism, has drawn people from different lower-caste groups,
e.g. Chamar, Mahar, who are traditionally menial labourers, and continue to
practise the same occupation. We sampled 40 unrelated individuals from this group.

22 Laboratory analyses

DNA was isolated from each individual using the salting-out procedure
{Miller et af. 1988). Each DNA sample was screened in respect of a set of 10 loci,
using PCR amplification followed by restriction digestion, agarose gel electro-
phoresis, ethidium bromide staining and band visualization under UV light. The
primers used for PCR amplification were according to Roychoudhury et al
(2000). Additionally, we analysed the COII/tRNA"* intergenic deletion of one
of the two copies of 9bp tandem repeat sequence (CCCCCTCTA) that occurs
between np 8272-8289, previously used as a marker for populations of Asian and
Asian-derived origins, such as Polynesians and Native Americans (Rickards 1995).
The sequences of Hypervariable Segment 1 (HVS1) from position 16024-16380
(relative to the revised Cambridge reference sequence (CRS); Andrews et al. 1999)
were amplified and sequenced as described in Roychoudhury e af. (2001).
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2.3 Statistical analyses

Allele and haplotype frequencies were calculated and haplotype diversity was
estimated according to Nei (1987). Genetic distance among the populations was
estimated using the Dy distance measure (Nei 1987), and genetic affinities were
estimated using the neighbour-joining algorithm (Saitou and Nei 1987).
Nuclkeotide diversity was calculated according to Nei (1987).

3. Resulis
3.4 Allele frequencies and average heterozygosities

Locus-specific allele frequencies for the three populations and the average hetero-
Zzyeosities are presented in table 1. All three populations are monomorphic at
the Haelll np 663, Hpal np 3592, Alul np 5176 and Al np 7025 loci; no sampled
individual showed the presence of these restriction sites. However, while Ddel
(10394), Alul (10397) and Haelll (16517) loct are polymorphic in all three popula-
tions, the Mava Baudh population was monomorphic at the Hincll (13259) and
Alul (13262) loci. The 9bp CD]]_.-'[RHA"“ intergenic length mutation was not
detected among Brahmins and Marathas. This length mutation (one insertion) was
observed only among Nava Baudh (1 of 40 individuals). There was considerable
variability (0.016-0.396) in heterozygosities across the polymorphic loci (table 1).
The Al np 10397 locus exhibited the highest heterozygosity of 0,396, and the 9bp
deletion locus showed the minimum heterozygosity (0.016).

3.2 Haplotyvpe frequencies and diversities

With respect to the 11 loci (10 biallelic and 1 InDel), 11 distinet haplotypes were
observed among the 112 individuals examined from three ethnic populations.
However, in none of the populations were all the 11 haplotypes observed. The maxi-
mum number of haplotypes (eight) was observed among the Maratha; the Brahamin
and Nava Baudh contained equal numbers (seven) of haplotypes. The frequencies of
haplotypes in each study population are presented in table 2. One haplotype,
00111101010, accounted for 59.8% of all miDNA molecules. It is also evident
from the table 2 that this haplotype was modal in the pooled data set and in each
of the three study populations. Most haplotypes were shared across populations and
occurred with frequencies that were not significantly different across the populations.
The unshared haplotypes occurred sporadically.

Haplotype diversities were calculated for each population; these are presented
in tahle 2. The haplotype diversity in most of the populations was quite high

Table 1. Estimated allele Mrequencies (%), with standard errors (SEs), and heleroeygosities al the RSP
and InDrel loci®.

Dadel Aful Hinll Hincll Aful Hadll
np ¥4 np 10397 op 12308 op 13259 np 13262 np 16517 9 bp del
Population

cole (-1 SE ({2 SE (- SE {-) SE -1 SE (- SE (-} SE
KBR 16,13 6.61 1613 6.61 9032 531 968 S31 9032 531 645 441 10000 -
MRT 3415 741 3659 752 9268 407 244 241 97.5 241 2195 6.46 10000 -
MEBH 3500 7.54 3500 7.54 8250 601 000 - LODOD — 1500 565 9750 247
Heteroey posity 0.392 0.296 0.200 0.074 0.074 021 0016

*The Haelll np 663, Hpal np 3592 and Aful np 7023 loci were monemorphic for the (<) allele and
the Alel np 5176 locus was menomorphic for the (4] allele in all populations,
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Table 2. Frequencies (%) of haplotypes and estimated haplotype diversities based on 11 RSP and
InDrel loci in three ethnic populations of Maharashira and in the pooled sample.

Serial KBR MET MNBH Taoal
no. Haplolype* (n=31 (n=41) {n =40 {(n=112%)
| 001 100001 10 I (2.4 1 {0.90)
2 001 1000 1000 1{323) 4 {9.76) 1 {2.50) 0 (5.40)
3 001 1000110 2{b45) 6 (1463 6 (15.00) 14 (12.50)
4 001 1001 1000 1{323) L (244 I {2.50) 3{270)
5 001 1001 1003 1 {2.50) I {0540
i 001 1001 1D 1{323) 2 4.88) 5{12.50 B{7.10)
7 00110000 I (2.4 1 {0.90)
& 001 1L 100110 3 {948 3{270)
9 00111 101000 4 (9.70) 3{7.50) 7 (6.30)
1 Q0L L0 2 ({97 22 (53.66) 23 (57.50) 67 (59.80)
I 0011 1{323) 1 (0.9
Haplotype diversity 0494 .654 0.639 -

*The order of loa: Haelll np 663, Hpal np 3592, Aful np 5176, Alul np 7025, Ddel np 10394, Al np
10397, Hinfl np 12308, Hincll np 13259, dlul np 13262, Haelll np 16517, 9bp deletion. | = presence of
restrichion site, (0 =absence ol restriction sile.

(49 4068 40%). The highest haplotype diversity was found among Maratha
(68.40%). The haplotype diversity among the Nava Baudh was of a similar magni-
tude (64% ). The Brahmins exhibited a markedly lower diversity (49.40%). We also
carried out ANOVA analysis to partition diversity into within- and between-
population components. The results showed that the maximum percentage
of wvariation in haplotype frequencies was attributable to among-individuals
(97.8%) within-populations; only 22% of the variation was attributable to
between-populations.

3.3 Haplogroup frequencies

Based on the co-occurrence of mutations, mtDNA molecules have been classified
into several haplogroups (Torroni ef al. 1994). The frequencies of these haplogroups
show significant geographical varation, and also wvariation across major
human morphological groups—Caucasoid, Mongoloid, etc. (Chen et al. 1995).
The restriction site polymorphisms (RS5Ps) examined in the present study permitted
classification of the data into the following haplogroups: A, B, C, D, H, L, M, LI
Certain haplotypes could not be classified into any of the above haplogroups.
The percentage frequencies of unclassified haplogroups among Brahmin, Maratha
and Nava Baudh were, 9.68, 29.27 and 17.5, respectively.

Figure 1 presents the frequencies of these haplogroups in the three study popula-
tions. Haplogroups A, B, D and H were not observed in any of the populations.
Of particular interest are the frequencies of haplogroups M and U. Haplogroup M
has been proposed to be an ancient east-Asian marker (Ballinger ¢t af. 1992) and
is virtually absent among African and Caucasoid populations (Torroni ef af. 1994,
Passarino ef af. 1996a.b). However, Quintana-Murci ef al. (1999) have proposed that
the origin of haplogroup M is in Africa, in view of its high frequency in Ethiopia.
Haplogroup U has been found in high frequencies among Caucascid populations
(Kivisild et al. 1999), making it suitable for identifying Caucascid admixture
in Indian populations. The Caucasian admixture in northern Indian populat’---
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Figure 1. Frequencies of M and U haplogroups in three ethnic populations of Maharashtea.

was also highlighted by Barnabas ef af. (1996), who had also shown the absence of
Caucasian miDNA types in southern India.

The Brahmins have the highest frequency (83.87%) of haplogroup M, which is
significantly higher (p < 0.05) than in Maratha (63.41%) and Nava Baudh (65%).
The frequencies of haplogroup M between Marathas and Nava Baudhs were not
significantly different. The frequency of haplogroup U was highest among the
Mava Baudh (17.5%) followed by Maratha (7.32%) and Brahmin (645%).
These frequency differences are, however, not statistically significant (p = (0.45).
Haplogroup C, which predominantly occurs in Siberia and in American Indians,
was only found (figure 1) among the Brahmin (9.68%).

3.4, Analvsiv of HVS] sequences

The mitochondrial HVS1 was sequenced for 10 individuals from each ethnic
group, using both forward and reverse primers. Upon alignment of the HVSI
sequences from the study populations against the CRS (Cambridge Reference
Sequence) (Andrews ef al. 1999), four gaps were introduced in the CRS: one after
np 16169, one after 158183 and two after 158189, These four gaps were eliminated from
all the sequences prior to statistical analysis. The stretch of 337 nucleotides of the
HVS1 region showed deletions of nucleotide at position 16183 in several individuals.
A total of 49 polymorphic sites were observed. A list of all polymorphic sites and the
corresponding nucleotide changes at each position are presented in the Appendix.

Sharing of the HVS1 region has been primarily observed between individuals
within the same population. This was observed mainly among the Brahmin.
Different sub-haplogroups of haplogroup M have been constructed (table 3) based
on HVS1 sequence polymorphisms. Sub-haplogroups M*, M2 and M4 were found
to be the most frequent sub-haplogroups in the study populations.

3.5 Nucleotide diversities

Mucleotide diversities and mean number of mismatches have been calculated
(table 4) separately for each population. It was found that although the lower
caste population, Nava Baudh, exhibited the highest nucleotide diversity and
mean number of mismatches compared to the upper caste (Brahmin) and the
middle caste (Maratha) populations, the differences were not statistically significant.

3.6, Phylogenetic analysis

To examine the genetic affinities among three ethnic populations a neighbour-
joining tree was constructed using Nei's D, distance based on the RSP haplotype
frequencies given in table 2. The unrooted neighbour-joining tree (not shown)
showed that the Brahmins were genetically distinct from the other two populations:
Maratha and Nava Baudh.
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Table 3. Frequencies of various known sub-haplogroups of haplogroups M and U in three ethnic
populations of Maharashira.

M U
Population M * M2 M3 M4 M35 Ul X U2 u7
Brahmin ] (] 2 |
Maratha 5 | - | 2 | |
Mava Baudh 7 2 1 3 | 3 |

Table 4. Descriptive statistics and nucleotide diversities in populations of Maharashira belonging o
three different socio-cullural groups.

Population
Brahmin Maratha Mava Baudh
Mo of sequences 10 ({1} 10
Mo of polvmoerphic siles 25 7 27
Muclestide diversity (=) +2 5D 0019+ 00101 008+ 0010 002240013
Mean no. of mismatches 696+ 357 6574+ 339 BOEL 410

4. Discussion

RSP marker and sequence data of the mtDNA hypervariable segments (HVS1
and HSV2) have already been used widely and successfully to examine the origins
and relationships of human populations. The high variahility in the hypervariable
regions makes them particularly useful markers for reconstructing recent evolution-
ary events. However, the high mutation rates are known to sometimes confound
population relationships. RSPs and InDel polymorphisms on the other hand, despite
being shared by most populations worldwide, often at similar frequencies, have a
much lower mutation rate and provide a way of determining long-term evolutionary
relationships.

Populations belonging to the Hindu caste fold in India are primarily endogamous,
and there is a social rank-ordering of these populations. The origins of the popula-
tions have remained an enigma (Kosambi 1964). The Brahmins occupy the highest
social rung. They have traditionally been the torch-bearers of Aryan rituals, which
were introduced to India by Indo-European speakers who arrived in India from
Central Asia and the Middle East (Thapar 1966). A recent study (Bamshad ef al.
2001) examined the question of caste origins and, by studying some population
groups of Andhra Pradesh, concluded that the upper castes were most similar to
the Europeans, followed by the middle and lower castes. The present study was
conducted to examine the origins of the ranked caste populations of Maharashira.
Since only the maternally inherited mitDNA has been investigated, our study is
restricted to a maternal perspective of genetic origins.

The miDNA RSP haplotype data (table 2) showed that there is extensive sharing
of a single haplotype (00111101010} across the three caste groups of Maharashira
which belong to distinct ordered social ranks. This reveals a commonality of
mtDNA lineages among the ranked caste groups. This haplotype has also been
found at fairly high frequencies among many populations, both tribal and caste,
from disparate geographical regions of India (Roychoudhury ef af. 2000, 2001 and
our unpublished data). Thus, it appears that there may have been a small ancient
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founding group of Indian populations. In view of its wide distribution at high
frequencies among geographically and ethnically disparate populations of India,
we also believe that this haplotype is the most ancient in India. It is, however,
also possible that this haplotype has recently expanded in frequency, while other
haplotypes have decreased or have been lost due to drifi. We do not believe that this
is a parsimonious explanation, otherwise there would have been considerable local
fluctuations in the frequencies of this haplotype which is not observed, and the
haplotype is modal across a disparate array of ethnic populations in India
{ Roychoudhury et of. 2000, 2001 and our unpublished data).

An analysis of the frequencies of phylogenetically distinet haplogroups provides
further insights. It has been found in earlier studies (Roychoudhury ef af. 2000,
Bamshad et af. 2001) that haplogroup U, which is a Caucasian haplogroup, is
prevalent among the caste populations, particularly in the north Indian upper
caste populations. [ts frequency decreases as one descends the ladder of social
rank, from the upper caste to the lower caste populations. In the present study no
such pattern was observed (figure 1) and the upper caste population harboured the
lowest frequency of haplogroup U. An interesting feature that emerged from this
study was that about 10% of the upper caste Brahmins possessed haplogroup C.
Haplogroup C is predominantly found in Siberia. [t is, therefore, possible that there
has been a specific flow of genes into upper caste populations of Maharashtra,
because this haplogroup has not been found in the middle and lower caste samples
in our study.

On the other hand, the frequency of haplogroup M, which is an ancient Asian
haplogroup (Ballinger ¢ af. 1992), was the highest among Brahmins. In India,
haplogroup M occurs at highest frequency in tribal populations and is predominant
in central and southern India. It is, therefore, striking that the frequency of this
haplogroup should be the significantly higher among Brahmin than among the
Maratha and Nava Baudh of Maharashtra.

Our phylogenetic analysis revealed that the Maratha and the Nava Baudh were
genetically more similar to each other than to the Brahmin. The main reason why the
Brahmin stand out as being genetically distinct is that they possessed a high fre-
quency of haplogroup C, which was not found in either of the two other populations.

The present study, therefore, provides evidence of somewhat different origins of
the ranked caste groups of Maharashira. Although, on the one hand, the popula-
tions belonging to distinct tiers of the caste hierarchy predominantly share one
haplotype, there is at least one distinctive feature of the upper caste group—they
possess haplogroup C, which is absent in the other two groups. It is puzzling that the
Brahmin should possess the highest frequency of haplogroup M. From the resulis of
previous studies (Roychoudhury e af. 2000, 2001, Bamshad et af. 2001), one would
have expected the Brahmins to possess higher frequencies of haplogroup U and
lower frequencies of haplogroup M compared to the Maratha and Nava Baudh.
Although premature, it is tempting to speculate that there may have been large-scale
gene flow from other populations harbouring high haplogroup M frequencies into
the Brahmins of Maharashira. Kosambi (1964) had raised the possibility of tribal
origins of some caste groups, which is not inconsistent with the present data since
most tribal populations in India possess high frequencies of haplogroup M. It may,
therefore, be interesting to specifically conduct a genetic study to test this hypothesis
in Maharashitra.
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Appendix

Raw data: nucleotides at various positions in the HVS1 segment for 30 individuals
drawn from three ethnic populations of Maharashira. A dot () in a particular
nucleotide position indicates that the nucleotide is the same as the nucleotide at
this position occurring in the Cambridge Reference Sequence (CRS). The CRS is

provided in the first line of the table below.

POFLH .
CCDE-
SL.NO.

KBER-001
KER-002
KER-003
KER-004
KBR-005
KBER-00&
KBR-007
KER-008
KBER-015
KBR-016
MET-001
MET-002
MET-003
MET-004
MET-005
MRET-00&
MET-007
MET-008
MET-009
MET-017
NEBEH-008
NEBH-017
NBEH-033
NEBEH-034
NEBH-035
NBH-036
NEBEH-038
NEBH-033
NEH-040
NEH-041

NUCLEQCTIDE POSITION - 1e000

00000000000000111121111121111211112311121111111111
33456578885999900011222334444 4455556666666 777778888
T8B1l6951262345248014694602457834682346789236890123

......................................... Cooiiais
.................. NP SR I |
L PR A A (5 SRS S L S L R S o
..................... A A A S A
s e e R e e R R e R e e e e
LE Cia s v as s s e i e R R R
............................. et i e e
LE PR ¥ B R i R R S R R e Y
LE Cia s v as s s e i e R R R
..................... Do e R e R e
........................................... T ss
G R Y T
LE [ L Ciensns Bovesp e mmasowns bosssnsis
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Zusammenfassung,  Hintergrund: Die Polymorphismen beit der mitochondrialen DNA haben sich [ur das
Studivm der genetischen Berichungen und Urspringe als bravchbar erwiesen, Die Urspringe von Kaslen
haben bis jetzl ein Ritsel bestehen lassen, und die genetischen Besichungen ewischen den verschiedenen
Kasten sind in den geceraphischen Regionen Indiens nichl einheitlich.

Liel: Die vorliegende Studie wurde durchgefuhrer, um die Art und das AovsmaB der miDNA-Variationen
und der Bezichungen swischen verschisdenen Kasten im westindischen Staat Maharashira zu erfassen und
die Verbindungen der Ergebnisse mil deren Ursprungen zu untersuchen.

Material wnd Methoden: Jeweils eine Population der drei verschiedenen Kasten wurde ausgewahlt, und
Blutproben wurden von vorher informierten Personen genommen, die sich zu einer Untersuchung bereit
erklarten und keine verwandtschalllichen Berichungen untereinander aubfsiesen. Dhe nach der Ranghohe
ausgewihllen Kasten waren lolgende: | hochgestellle Kaste (Brahmin: n= 311 2. mittere Kaste
(Maratha; n=401) und 3 untere Kaste {(Mava Bawdh: n=40). Zehn relevante Restriktionslingen-
Polvmorphismen (RSP und ein Insertion Deletions-Polymorphismus (InDel) wurden untersucht, Das
hypervariable Segment | {HVS 1) wurde in einer Untergruppe der Stichprobe sequenzerL,

Ergetnisse: Vier RSP-loci wurden in allen Populationen als menomorph gelunden. Der InDel-locus war in
swel Populationen monomorph {Brahmin und Maratha), Ein Haplotyp (aulbavend aul der Basis von
RSP's) wurde in allen Populationen als pradominant identifiziert. Die Haplotypen-Verschiedenheil zeigte
sowohl bei den Maratha (68%) als auch bet den Mava Baudh (64%) ahnliche GroBenordnungen, war aber
bet den Brahmin {(49%) deutlich grober. Die Frequenz der Haplogruppe M owurde bei allen drei
Populitionen in einem hohen Prozentsate gefunden. Aber entgesen aller Erwartungen, existierte die
hochste Frequene in der Oberkaste der Brahmin, Jedoch etwa 10% der Untersuchten der Brahmin-
Kaste besitzen die Haplogruppe C. Eine extreme Variation wurde in der HVS 1- Region gelunden. Dhie
Mannighlugkeiten des Mukleotds und die mittere Anzahl von Ungleichheten wurden bei allken drei
Kasten in ahnlichem Ausmal gelunden.

Schiufifolgerungen: Die Oberkaste der Brahmin ist gegenober der Mittel- und der Unterkasie genetisch
verschieden, Aber mit Blick aul die hochste Frequenz der Haplogruppe M innerhalb der Brahmin scheint
es, dalt e dorl eine Bekrutierung von anderen Populationen in diese Gruppe segeben hal.

Résume,  Arrigre-plan: Les polvmorphismes de PADN mitochondrial ont Fait la preave de leur utilité
pour 'élude des origines el des parentes génétiques. Les origines des populations castées de 'lnde sont
restées enigmabiques el les apparentements penéliques des castes ne sonl pas uniformes d'une région
eeoeraphigue 4 une aulre,

Bur: Celle élude a @1é entreprises pour analvser la nature el 'étendue des variations A" ADMNmL ains que les
relations des groupes castes de 'élat indien ocadental du Maharashira el pour examiner ce que les
résultats impliquent quant a leurs crigines,

Sujets et méthodes: Une population a eté sélactionnde dans chacune des lrois castes el des échantllons
sanguins onléle oblenus de sujets non apparentes pleinement informés du but de F'aude. Les populations
ordonnées en castes &laient : le rang supérieur (Brahmane; n= 311, rang moyen (Maratha; n=41) et le
rang inférieur {Mava Baudh: n=40). On a éudié les polymorphismes de dix sites de restriction (RSPs)
el d'un locus d'insertion/delétion (InDel). Le segment hyvpervariable TSHY 1) a él@ séquence 4 partic d'un
sous-ensemble des individus échantllonnes.

Resultats: Quatre loa RSPs ont &€ trouves monomorphiques dans les treis populatens, Le locus InDkel
esl menomorphique dans deux d'entre-elles (Brahmane et Maratha), Un haplolype construit sur la base
des RSP est prédominant dans les trods groupes. La diversite haplotypique est de magnitude similaire
cher les Maratha el les Mava Baudh (respectivement 68% el 64%), netlement plus élevée que cher les
brahmanes (49% ). La Mréquence de hapleogroupe M oest élevée dans les rois groupes, mais conlrairement
4 e oqui @il attendu, ele est plus haute chez les brahmanes, Prés de 0% des brahmanes cependant
portent haplogroupe C. Une large varation a eté rouvée dans la région du SHVI. Les diversilés
nucléotidiques et le nombre moyven de non appariements, onl une magnitude semblable dans les trois
IO pes,

Condusions: La caste supérieure Brahmane est génétiquement distinete des castes movenne el inlérieure;
cependant, sa équence plus élevée de Uhaplogroupe M. laisse penser qu'elle aurail pu recevoir des apporis
de population extlernes,

Resumen.  Antecedenies: Los polimorfismos del ADN mitccondrial han demostrado ser adles en el
estudic de los origenes v de las relaciones genéticas de las poblaciones, Los origenes de las castas conlinian
siende un enigma v las reladones genéticas entre los grupos estratificados en castas no son unilormes
a lraves de las distinlas regiones geograficas de la India.

Ohjetive: Este estudio se emprendio para investigar la naturalez v la magnitud de la variacion del ADMNmt
v las relaciones entre los grupos de castas del estado ocadental indio de Maharashiea, v para examinar la
implicicion de los resullados sobre sus orfgenes.

Sujetos v metodng: Se selecciond una poblacion de cada una de las 3 caleporias de casias v las muestras
de sangre s¢ obluvieren previe consentimiente informade a partic de individuos no emparentados, Las
calegorias de casta lueron: alta (Brahmin; n= 31}, media (Maratha: n =410 v baja (Nava Baudh; n =40,
Seestudiaron 10 polimorfismoes de dianas de restricadn { Restriction Site Polimorphisms, RSPs), de interds
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para el objetive del estudie. v un pelimorisme de Insercion, Delecion (InDel). El Segmente Hipervariable
I (HVS 1) Tue secuendade en un subgrupo de los individuos muoestreados,

Resultados: Se encontro que cuntro loci RSP eran monomorhices en wodas las poblaciones, El locus InDel
era monemaorfico en dos pobladones (Brahmin v Maratha). Un haplotipo, construide sebre la base de
los RSPs, se encontre que era predominante en todas las poblaciones. La diversidad haplotipica fue de
magnitud similar entre los Maratha v entre los Mava Baudh (68% v 64%, respectivamente), ¥ lue mucho
mis elevada que entre los Brahmin (49%). Se observd que la Mrecuencia del haplogrupo M oera alla en
lors Lres grupos, pere, contrariamente a lo esperade, lue mas elevada en la casta alta Brahmin, Cerca del
10% de los Brahmins poseia, no obstante, ¢l haplogrupo C. Se encontrd una amplia variacion en la
resion HVSI1, Las diversidades nucleotidicas v el nomero medio de emparejamientos erroneos lueron de
magnilud similar en los res grupos analizdos.

Conclusionss: La casta alta, Brahmin, es genéticamen le diferente de las castas media v baja. Sin embargo.
en vista de la ekevada lrecuenaa de haplogrupo M oentre los Brahmin, parece que ha podide haber una
incorporacion de individuos de otras poblaciones a este grupo.
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