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Original Communication

BACKGROUND: The tribal communities of South India are
considered to be the original inhabitants of the Indian sub-
continent, belonging to the most primitive Dravidian speak-
ing communities. These Dravidian speaking forest dwell-
ing tribal populations have remained isolated from any in-
termingling with other non-tribal communities.
AIMS AND OBJECTIVES: We propose to understand the
evolutionary processes mediated by molecular, functional
and immunological information based on human leukocyte
antigen (HLA) genetic system.
MATERIAL AND METHODS: The HLA-A diversity was
analyzed in seven Dravidian tribal populations namely
Malapandaram, Paniya, Kurichiya, Kanikkar, Adiya,
Kattunaikka and Kuruma of Kerala, South India using the
PCR-SSP method. The tribal communities were compared
with a group comprising of random non-tribal Dravidian
samples of southern India.
RESULTS: In the present study, 11 HLA-A alleles were
identified in the South Indian population. The most frequent
alleles included HLA-A*24, A*02, A*33 and *A11. HLA-A*24
had the highest frequency in all the tribal groups while,
A*02 was the highest frequency allele in the RND group.
The haplotype Cw*14-A*24 was present in all the popula-
tions. The three-locus haplotype B*52-Cw*14-A*24 was
observed in all the populations except Kurichiya and
Kanikkar.
CONCLUSION: The study suggests that the RND popula-
tion is highly diverse and more likely to have an admixed
origin.
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Southern India is one of the oldest geophysical re-

gions of the world. [1] This peninsular region is surrounded

by the Bay of Bengal in the east, the Indian Ocean on

the south and the Arabian Sea on the west. Majority of

the people of southern India speak languages belong-

ing to the Dravidian language family. The tribal commu-

nities of South India are considered to be the original

inhabitants of the Indian sub-continent,[2] belonging to

the most primitive Dravidian speaking communities. The

tribal communities of India continue to extensively hunt

and gather as well as practice low input shifting cultiva-

tion. The highlands of the Western Ghats are home to

34 tribal communities of Kerala.[3] These Dravidian

speaking forest dwelling tribal populations have re-

mained isolated from any intermingling with other non-

tribal communities. These communities are scattered in

different regions of the forests of the Western Ghats

and comprise 1.8% of the total population. Class and

caste distinctions isolate the tribal populations, which

remain geographically and culturally isolated in small

endogamous groups and have very little contact with

the mainstream population. The endogamous tribal com-

munities in Kerala are some of the oldest and most evo-

lutionarily conserved groups in India. Consanguineous

marriages are very common among these isolated com-

munities predisposing them to several genetic disorders,

leading to drastic population decline.

 The human leukocyte antigen (HLA) genetic system

has been extensively used to understand the evolution-

ary processes mediated by molecular, functional and

immunological information.[4-5] Several investigators have

used the HLA system to understand human genetic re-

latedness and migrations of different world popula-

tions.[4,6-9] In an earlier study we have reported the HLA

-B and -C polymorphism in various tribal communities

of South India. [10] In the present study, we have ana-

lyzed the HLA-A allele frequency and HLA class I

haplotypes in seven tribal populations of Kerala and one

non-tribal population. The HLA-A data is pertinent in

constructing the complete HLA class I haplotypes and
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in understanding the migration patterns of different popu-

lations in India.

Materials and Methods

Blood samples were collected from individuals who

voluntarily consented to participate in the study. The

mode of sampling was random and only unrelated indi-

viduals were selected for the study. All the seven tribal

communities used in the study dwell in isolated colo-

nies in the deep forest and due care was taken to avoid

sampling from related individuals and siblings. The

seven tribal communities (N=107) include the

Malapandaram, Paniya, Kurichiya, Kanikkar, Adiya,

Kattunaikka and the Kuruma. Tribal community leaders

were approached with the help of Non Governmental

Organizations working with the seven tribal populations

from different regions of Kerala. The purpose of the study

was explained to the tribal leaders who in turn informed

their communities.

Blood samples were collected with informed consent

from a Dravidian population group (n=77) consisting of

randomly selected non-tribal Malayalam speaking indi-

viduals from the staff and students of Rajiv Gandhi Cen-

tre for Biotechnology, Thiruvananthapuram, Kerala. We

refer to them as the Random Non-tribal Dravidian (RND)

population group as they belong to different castes and

communities and form a heterogeneous Dravidian popu-

lation of South India. This group was used to under-

stand the genetic structuring of tribal and non-tribal com-

munities of the region. This research work was approved

by the Institutional Human ethical committee of the Rajiv

Gandhi Centre for Biotechnology, Thiruvananthapuram,

Kerala. Around 5-10 mL of peripheral blood samples

were collected in EDTA vials from the subjects and

stored at 4°C.

Molecular HLA typing was carried out using the poly-

merase chain reaction with sequence specific primer

(PCR-SSP) method for the HLA-A locus. Amplification

primers for HLA-A were synthesized based on published

literature.[11] The basic principle of the PCR-SSP typing

utilizes the same PCR protocol and parameters for typ-

ing all the HLA-A alleles. As an additional quality con-

trol measure, 10 reference DNA samples from the 12th

International Histocompatibility Workshop (1995) were

also typed simultaneously. Most of the alleles are de-

tected in group-specific amplifications corresponding to

serological specificities although some allele specific

detection is possible. HLA antigens are defined here as

two digit -”alleles” based on allelic-group molecular reso-

lution.

Results

All the 107 samples used in the present study did not

show any ambiguity on amplification. Hardy-Weinberg

equilibrium (HWE), maximum-likelihood estimate of al-

lele frequencies, haplotype frequencies, linkage disequi-

librium, relative linkage disequilibrium and their signifi-

cance as determined by chi-square test were calculated

using the Arlequin v.2.0. (http://anthropologie.unige.ch/

arlequin). [12-13]

The HLA-A allele diversity was characterized in seven

tribal communities of Kerala, South India using the PCR-

SSP method. In the present study, 11 HLA-A alleles

were detected in the tribal and RND populations. There

was no significant deviation (P>0.05) from HWE in any

of the populations. The HLA-A allele distribution is sum-

marized in Table 1. The RND had the highest polymor-

phism of HLA-A alleles with all 11 alleles detected. The

number of HLA-A alleles in each community ranged

between 2 and 8 alleles. The Kurichiya community had

the highest number of alleles while the Paniya had the

least number of alleles. HLA-A*24 was present in all

the communities and had the highest allele frequency

in all the tribal groups. HLA A*02 and A*33 alleles were

present in all the communities except Paniya. HLA*A11

was absent only in the Malapandaram population. HLA

A*02 was the highest frequency allele in the RND group.

The HLA bi-locus haplotype frequencies occurring at a

frequency above 10 percent are summarized in Table

2. The haplotype Cw*14-A*24 was present in all the

populations. The other major shared haplotypes include

B*52-A*24, B*58-A*33, Cw*07-A*02, Cw*10-A*33,

Cw*15-A*24. The three loci haplotypes at a frequency

above 10 percent are shown in Table 3. The three-lo-

cus haplotype B*52-Cw*14-A*24 was present in all the

populations except Kurichiya and Kanikkar.

HLA-A allele frequency and haplotype distribution
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Discussion

There is considerable debate about the evolutionary

histories of the Indian tribals. The proto-Australoid tribals,

who speak dialects belonging to the Austric linguistic

group, are believed to be the basic element in the In-

dian population. [14] Other anthropologists, historians and

linguists have supported the view that the Austro-Asi-

atic (a subfamily of the Austric language family) speak-

ing tribals are the original inhabitants of India. [15-17] Else-

where it has been proposed that the Dravidians are the

original inhabitants, the Austro-Asiatics being later im-

migrants.[2] Recent findings based on genomic and mi-

tochondrial markers [18] support the view that Dravidians

were spread throughout India [19] and were later restricted

to Southern India to avoid linguistic dominance.

Table 1: HLA-A allele frequencies in the tribal communities of Kerala

HLA-A PN MP AD KR KA KN KU RND
n = 10 n = 10 n = 23 n = 10 n = 22 n = 17 n = 15 n = 77

A*01 0.1 0.05 0.1 0.091

A*02 0.1 0.239 0.25 0.114 0.118 0.033 0.195

A*03 0.044 0.05 0.058

A*11 0.15 0.044 0.05 0.318 0.118 0.033 0.156

A*24 0.85 0.35 0.544 0.25 0.409 0.706 0.433 0.169

A*26 0.05 0.022 0.026

A*30 0.029 0.006

A*31 0.05 0.05 0.065

A*32 0.046 0.067 0.026

A*33 0.35 0.044 0.1 0.091 0.029 0.333 0.162

A*68 0.022 0.2 0.023 0.045

PN-Paniya, MP-Malapandaram, AD-Adiya, KR-Kurichiya, KA-Kanikkar, KN-Kattunaikka, KU-Kuruma, RND- Random Non-tribal Dravidian

Table 2: HLA bi-locus haplotypes occurring with a frequency of more than ten percent

Haplotype PN MP AD KR KA KN KU RND

B*07-A*24 0.05 0.043 0.2 0.099 0.015

B*07-A*68 0.15 0.023

B*35-A*24 0.044 0.26 0.094*

B*51-A*24 0.1 0.087* 0.033

B*52-A*24 0.25 0.05 0.196 0.045 0.265* 0.033 0.026

B*57-A*01 0.1* 0.05* 0.026

B*57-A*02 0.1* 0.026

B*58-A*33 0.135 0.05 0.046* 0.029* 0.265 0.045*

B*61-A*02 0.109 0.1 0.023

B*61-A*24 0.4* 0.152 0.182 0.147 0.2* 0.028

B*62-A*24 0.05* 0.159

Cw*01-A*11 0.11 0.007

Cw*04-A*24 0.044 0.05 0.147

Cw*06-A*01 0.1* 0.013

Cw*06-A*02 0.1* 0.068* 0.029* 0.017

Cw*07-A*02 0.022 0.1 0.023 0.029 0.033 0.059

Cw*07-A*68 0.15

Cw*10-A*24 0.1 0.05 0.027

Cw*10-A*33 0.25 0.05* 0.063 0.029 0.2* 0.052*

Cw*12-A*11 0.15

Cw*12-A*24 0.15 0.119 0.029

Cw*14-A*24 0.5 0.2 0.314 0.2 0.035 0.382 0.333 0.135*

Cw*15-A*02 0.107 0.05 0.053

Cw*15-A*24 0.05 0.05 0.05 0.118 0.333

* Haplotypes in linkage disequilibrium, P<0.001

PN-Paniya, MP-Malapandaram, AD-Adiya, KR-Kurichiya, KA-Kanikkar, KN-Kattunaikka, KU-Kuruma, RND- Random Non-tribal Dravidian
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In the present study we observe that the major HLA-

A alleles in the tribals (HLA A*24, A*02, A*11 and A*33)

are shared with the South Indian RND group and North

Indian populations. [8] However A*01 is present at a very

high frequency in the North Indian population while it is

sparsely distributed in the Dravidian communities. A*33

and A*11 alleles were restricted to the Asian popula-

tions of Pakistan, North India and Orientals. [7-9] It is no-

table that A*24 is present with the highest frequency in

all the tribal communities and North Indian population,

but not in the other world populations.[7-9] A*31 has been

reported to be the most frequent allele in the Dravidian

caste groups of South India (TamilNadu),[20] however in

the present study it was present only at a lower fre-

quency in the RND group and mostly absent among the

tribals. This shows that there might be considerable dif-

ference between the genetic make-up of Dravidian com-

munities in TamilNadu and Kerala.

The presence of the bi-locus haplotype Cw*14-A*24

in all the South Indian populations may be characteris-

tic of the Dravidian population. The presence of the hap-

lotype B*52-Cw*14- A*24 in five of the seven tribal

groups is very interesting. This haplotype may be an

ancestral haplogroup identifying the earliest inhabitants

of Southern India. This haplotype is absent in the

Kurichiya and Kanikkar populations. It is present at a

lesser frequency among the RND group. The Kurichiya

have a high social status and are thought to represent

undifferentiated stock of proto-historic Dravidian speak-

ers of Kerala comprising the Nair and Ezhava.[21] Previ-

ous studies on HLA-B and -C allele diversity [10] also

show that the Kurichiya cluster with the mainstream

population compared to the other tribal communities.

The Kanikkar who are considered typical of Malids be-

long to the pre-Dravidian stock, which is believed to be

closest to the non-tribal communities.[22] The Kanikkar

tribal group has been progressively shifting from the tribal

traditions and has more contact with the communities

lying near the forest fringes. This has led to admixture

in their gene pool, leading to loss of ancestral haplotypes

shared by more primitive isolated communities. Paniya,

Adiya and Kattunaikka may be the most primitive com-

munities in comparison to the others due to the high

frequency of the B*52-Cw*14- A*24 haplotype. The RND

group though a non-tribal population is more admixed

and may be a reason for the presence of this haplo-

type.

The present study on HLA-A corroborates the earlier

observation based on HLA-B and -C that the RND popu-

lation is more diverse and likely to have an admixed

origin. The complete HLA class I data will be more valu-

able to bone marrow transplantation registries and use-

ful in the study of molecular anthropology and genetic

predisposition to autoimmune and infectious diseases,

vaccine development and vaccinogenomics.
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