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ABSTRACT Filly three unrelsted blood samples from
Bhils and 38 warelaied blood samples from Pawars, teo
endogamous tribes residing in Marmada wvalley,
Maharashira, Wessern India, were examined for HLA A and
B antigen profiles. The Bhil group was characterized by
high frequencies of HLA Al, ALQ, BS, BY, B15 and B27;
ihe frequencies of HLA All, A28, B7, B12, B35, B37 and
B55 were found 1o be higher m Pawars. Both the inbal
populations had higher frequendes af AZ, A9 A19, BT,
Ba0 and B33, Two locus haplotype analysis revealed that
A10-BE a common Indian haplotype and A9-B37 wers
observed in hath the tribal populations in positive linkags
disequibrium. Haplotypes A9-B35 and A3-B13 were ob-
served only in Pawars. The haplotype A9-B37 was unigue
in these two iribal populations and was not reported in the
aiher ribal populations hitherio studied in India. Thus HLA
antigen frequencies and haplotypes which are unigque for
each inbe investigated suggested a genetic isolaton.

INTRODUCTION

Tribal groups in India form a significant
proportion of the population (8.01% in 1991)
and they are believed to be the carliest settlers
of the country, There are a total of 427 tribal
communities in India (Singh, 1993}, The domi-
nant ethnic group among the Indian tribal popu-
lation is Proto-Australoid, although tribes liv-
ing in the sub-Himalayan belt have more Asian
characteristics, Foy Burman (1971) classified
tribal areas on the basis of their geographical,
ecological, economic, administrative, ethnic and
social factors into 4 geographical regions (viz.
Himalayan region, Middle Indian region, West-
ern Indian region and South Indian region) along
with one distinct sub-region of the Islands (Is-
lands sub-region).

The Bhils are one of the largest tribes con-
centrated mainly in Western Madhya Pradesh,
Rajasthan, Eastern Gujarat and Morthern
Maharashtra. Racially they were classified as
Gondids, Malids (or) Proto-Australoid but their

social history is still a mystery (Bhatia and Rao,
1986). There are several sub-sections of the tribe
like the Dhobi Bhil, Dungri Bhil, Mewari Bhil,
Rewal Bhil and Tadis Bhil, of which some of the
divisions have attained independent tribal stams.
The Pawars resemble a primitive tribe Koli of
western Satpura hills and are concentrated chiefly
in Khandesh. Even though migrant admixture
have been noticed in tribal groups these tnbes
hardly perform marriages outside their group
even today which makes them unigue.

Numerous studies on the genetics of tribal
groups in India have been conducted by various
workers and literature have been reported on
blood groups, red cell enzymes and serum pro-
tein polymorphisms (Bhasin et al., 1992, 1994),

The HLA systemn, the most polymorphic and
complex set of genetic markers known in man,
is of valuable significance in anthropological
studies (Dausset, 1981). Distribution of HLA
antigents in various Indian tribal groups from
South India viz. Irulas, Malayalis, Kotas, Badagas
and Koyas have been reported (Selvakumar et
al., 1987 ; Papiha et al., 1983 ; Pitchappan et al.,
1997). However data are rather scanty from other
parts of India (Papiha et al., 1983). Therefore we
felt it was worthwhile to investigate the distribu-
tion of HLA antigens in the Bhils and the Pawars
of Dhadgaon in Marmada valley of Dhule dis-
trict, Maharashira, Western India,

MATERIALS AND METHODS

An HLA typing laboratory was set up at
the Primary Health centre of Dhadgaon, Dhule
district and the reagents and equipments were
shifted to the field from the Institute in Mumbai.
Random blood samples were collected during
the moming hours after clinically examining the
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individuals, Five mulliliters of venous blood was
drawn in a sterile wbe (in heparin S00Uml) from
each of the 53 unrelated Bhils and 38 unrelated
Pawars and transported at 2-5” to the laboratory
within 3 hours.

For HLA typing the hepannised blood was
diluted with an equal volume of phosphate buff-
ered saline (PBS), layered on Histopaque-1077
(Sigma H - 8889) and centrifuged at 1,600 rpm
for 20 minutes (Boyum, 1968). The interphase
Iymphocytes were harvested in PBS and wahed
twice by centrifuging at 1,000 rpm for 10 min-
utes to remove the contaminating non-
lymphocyte cells. The pure Iymphocyte suspen-
sion was adjusted to 4,000,000 cells/ml. HLA A
and HLA B typing was performed by NIH two-
stage microlymphocytotoxicity assay (Terasaki
and Mccelland, 1964) with a battery of 60 HLA
antisera which included 7 commercial sera
{Biotest, Germany ; Behnng, Germany; Pelfreez,
USA), 5 donated sera (NIH, USA) and 46 indig-
enous sera of local origin (1TH, Mumbai).

The local indigenous sera (r values 0.8 -
1.00) were earlier collected from multiparous
women (Mumbai) and first screened by us for
HLA antibodies (Shankarkumar et al., 1998).
These sera covered all the 11 common specific-
cities of the HLA A locus viz. Al A2 A3 AD,
A4, AlD, A26, AlL, AL9, A33, A28 and all
the 20 common specificitics of the HLA B lo-
cus wiz. B, B5l, BY, BE, B12, B44, BI3,Bl4,
B15,B62, B17, B18, B22, B5S, B27, B35, B37,
B40, B61, BS3.

The phenotype frequency genotype fre-
guency, standard error of genotype frequency
two locus haplotype frequencies co-efficient of
linkage disquilbrium (delta) and chi-square with
Yate's correction were caleulated from 2 x 2 ta-
ble as described by Mintal (1976) and Baur and
Daniloves { 19807,

RESULTS AND DISCUSSION

The distribution of HLA A and B antigen
phenotypes and their frequencies in Bhils and
Pawars are shown in table 1. The study revealed
significant higher frequencies in A2, A9, A19,
B7, B40 and B53 in both the tribal populations.
In the Bhils, one of the largest tribes concen-
trated in western Madhya Pradesh, increased fre-

guenciesof A1, A10, BS, BE, B15 and B27 were
observed on the other hand, in Pawars another
primitive tribe resembling the Koli tribe of west-
ern Satpura hills increased frequencies of ALL
A2R, B5, B12, B35, B37 and B55 were ob-
served. Although the phenotype frequencies of
HLA B22 were more or less equal in both Bhils
(3.7% ) and Pawars (5.3%), B35 {a split anti-
gen) was identified only among Pawars (2.6%).
Also the sphit antigens A24 (9), B44 (12), B51
(5) and B62 (15) were all identified with low
frequencies only among the Bhils and were wo-
tally absent among Pawars. Further studies are
warrented including all the split antigens and
new antigens that have been designated by
WHO Committee for Nomenclature of HLA
System 1996 (Bodmer et al., 1997).

Table 2 gives the HLA gene frequencies in
Pawars and Bhils alongwith the data reported
in other Indian inbal populations. Frequencies
of A19, B35, B40 and B53 were higher in the
present tribes when compared to the other tribal
populations. The frequency of A1 was signifi-
cantly increased in Bhils (16.40%), while B37
was increased in Pawars (4,00%). HLA B14 and
B18 were not identified in the present tribes, as
was the case in Malayalis, but have been re-
ported in the other ribes (Badagas, Kotas and
Koyas) studied. Among the tribal populations
reported it 15 evident that A2 and B7 gene fre-
quencies in Pawars (33, 10% and 14.20%) were
significantly increased as was in the case of
Kotas (45.68% and 15.63%). while it was de-
creased in the Bhils (24.80% and 9.90%) and
Irulas (10.80% and 1.60%). HLA A3 was sig-
nificantly increased in Badagas (13.79%) and
decreased in Imulas (1.20%) whereas it was maore
of less equal in Bhils (7.9%) and Pawars (8.2).
The gene frequencies of A% among the tribes
ranped variably in Kotas (3.34%), Badagas
(E.62%), Pawars (14.20%), Bhils {16.40%%),
Malayalis (19.80%) and Irulas (22.10%). The
gene frequency of BS was found very much re-
duced in Pawars (4.00%) and increased in Irulas
(23.80%). Incidentally, it is also of interest to
note that, B51 the split of BS was increased in
Bhils {3.8%) but unidentified in Pawars
(0.00%); as was the case in Imlas (9.00%) and

* Malayalis (0.00%), but occurred vanably among

other tribes reported (range 0.49 - 2.59%).
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Table 1: HLA A and B antigens in Bhils and Pawars, Dhadgaon, India.

HiLA Bhilis o 53} Pavwars fa 15}
auiigens M WPF %O SEGF M HPF Wlsl  * SEGF
] 1] k! ] 16.4 3% 7 184 9.7 36
A2 n 434 248 48 2 553 EER| il
Al B 15.1 749 2.3 ] 158 82 30
Al 16 3.2 16.4 i 10 6.3 I4.2 43
AlD o 17.0 29 24 5 13.2 .8 LR
All I 189 9.9 KR 10 263 14.2 4.3
AlD 1% 5B 199 4.3 13 .z 189 A0
A4 1 1.9 09 0 ]
A 1 1.9 09 0 1]
A28 4 15 is 1% 4 105 4 27
A- 1 049 a
i 11 08 1.0 32 3 19 4.0 213
BT 10 189 2.9 LR 10 6.3 4.2 41
bE @ 17.0 29 29 4 10.5 54 27
B12 3 a7 29 1.6 3 79 4.0 2.3
B13 1 1.9 0.a 0.4 2 5.3 2.7 1.9
B15 5 9.4 4.8 21 | 14 1.3 1.3
Bi7 9 17.0 29 29 fh 158 8z 33
B2z 3 57 19 .6 F] i3 2.7 1.9
B27 4 1.5 38 1.% 1 .6 1.3 1.3
B35 11 208 1.0 iz 1z M. 17.3 48
B3T 2 I8 1.9 1.3 3 18 4.0 213
B40 2 kL . 4.6 18 474 175 6.0
Bd4 1 1.9 0.4 0.9 ]
Bs1 4 7.5 13 .9 0
B53 14 6.4 14.2 a7 ] .9 15.7 4.5
B5S 0 I 26 1.3 1.3
Bal 1 LR 1.9 1.3 o
B- 3 29 ]
N + = pumber pasitive for the allele %PF = percentage phenotype frequency
2alF = pereentage genotype frequency SEGF = standard ermor of genotype frequency
‘Table 2: Gene frequencies {In percentages) of Bhils and pawars compared with Indian tribes
HiA Pawars kil Malayalis@  lrulosiE Kaya* Kova# Brdagas#
{m 38} fm 53 n 42} ri2/] i 04} n 103} L]
Al 0.0 1640 4.9 G.80 37- 7.77 D48
A2 EER I 24.80 18.40 1080 23.40 4568 17.24
Al E.20 750 1.20 510 530 68D 1379
Al 14.20 1640 19.80 22.10 MR 534 #.al
AL ©NT MNT NT NT NT NT MNT
Al 0.00 000 NT NT 1330 4.94 345
AlD 6,80 .50 4.00 1050 HR .91 517
A5 KT MNT NT NT 050 NT T
Ao 0.00 0.%0 NT NT 4.3 000 0.86
Al MNT MNT MT MT NT NT WT
Abh NT NT NT NT NT NT HNT
all 14.20 95 1280 18,640 2870 1605 13.79
AlY 18.90 19.90 MR MR MR 291 1207
AlD NT NT 0.00 270 e NT T
AdD MNT NT NT NT ki 1] NT MNT
Adl NT NT 1370 0.%0 00 000 0,00
AdZ NT MWT 0.00 4.0 050 LX) 000
Al3 U0 (L] 2.40 4.30 NT .00 000
AT4 NT NT NT NT NT NT MNT
AR 5.40 380 E.T0 2,90 110 LB 517
AGR MT NT NT NT NT NT MNT
AGS NT NT NT NT NT NT MNT
A5 NT MWT NT NT NT NT NT
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Table 2 : Contd...rrrrreres

HELA Pawars Bhils Malayalisid  frafonil Koya® KataW Badrgas
r 38) fn 331 i 42 falal) fr 94 fm [} fn 58§
Add NT NT NT NT NT NT NT
ABA- 000 0.5 5.50 3.20 13,20 16 10,36
BSs 4.00 11.00 1140 380 MR T.2E .90
asi 000 180 0 000 160 0.49 159
Bs2 WT NT 0.0 500 1,20 NT NT
B7? 14.30 9940 11y 1.60 200 15.63 145
5] 5.40 8.90 240 14,10 4,30 |46 4.31
BIZ 4.00 2.90 3.60 1.10 NR 1.40 .21
[EEE] 000 0,50 240 0.ED 530 NT NT
B45 WT NT NT HT 4,80 NT NT
B2 2.70 0.90 140 00 1.0 148 1.76
Bl4 00 0.00 000 0,30 1.0 2.9 145
B4 WT NT MT NT MT NT NT
B&S NT NT NT NT MT NT NT
RIS 1.30 4,80 1140 100 110 188 .62
[£] 7 000 1.90 NT NT WT NT NT
Bal NT NT BT NT .10 NT NT
RB75 WT NT NT NT NT NT NT
A6 WT NT MT WT WT NT NT
BT WT NT NT HWT MT HT NT
BlG NT NT NT NT .10 0.0 000
B3E WT NT WT NT MNT NT NT
B9 WT T MT NT MT NT NT
BI7 B2 .90 11440 %80 25 50 143 345
ABs7 NT NT WT NT NT NT NT
A58 NT NT MT NT NWT NT NT
AIg 0,00 0.0 WT NT 120 0,49 1,72
B2l MNT NT MNT NT 0.50 0 H 0L
B49 WNT NT NT MNT NT NT NT
BA0 NT NT NT NT NT NT NT
B2 270 290 15.50 .94 0.50 0.49 0.4%
B54 NT NT MT NT MT NT NT
Bis 1.30 0.0k LY 0.30 T NT NT
Bin WT NT WT NT NT NT NT
B27 1.30 3RO WT NT 1. (K] 4.31
Bis 17.30 11.00 1.0 0.940 270 140 G003
Ri7 4,00 1.9 LY 1.30 0,00 NT NT
B40 271.50 22.30 15,50 18,50 530 1.7 1207
Rl NT NT MT MNT MT NT NT
Bl 0.0 0.0 WT NT NT NT NT
Bl NT T NT NT 0.5 0.0 0.
B42 NT NT NT NT 0.5 NT NT
Bdi MNT NT MT NT MT NT MNT
B47 NT NT NT NT NT NT NT
B8 NT NT NT NT MT MT MT
BS53 15,70 240 .00 4,00 110 NT NT
B NT NT NT NT NT NT NT
Bi? NT NT HT NT MT NT MNT
BT NT NT MT NT MT NT NT
BT1 NT NT MT NT MNT NT NT
BT NT NT T NT NT NT NT
B73 NT NT NT NT MT MT MT
BTE NT NT MT NT NT NT NT
BEl NT NT WT NT NT NT NT
B- 00 2.5 G.00 7.50 24.30 12640 14.65

MT = Mot tested ; NE = Mol

reporied )
@@ : Pitchappan etal., 1997; # | Selvakumar et al., 1987; * - Paphia et al., 1983
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Muost of the newly identified and defined
HLA antigents alongwith their splits {Bodmer
et al., 1997) have not been tested previously in
these tribal populations. All the antigens which
have been studied showed differential gene fre-
quencies in each of the tribal populations e.g.
HLA B13 had the lowest frequency in Bhils
{0.90%), highest frequency in Badagas (7.76%)
and variable frequencies in Malayali (7.40%),
Irulas (5.10%), Koyas (3.20%) and Kotas
(2 48%). This could be attributed to the demic
expansion of the population concemed (Cavalli-
Sforza et al., 1993),

The two locus haplotype frequencies and
the linkage disequilibria figures of Bhils and
Pawars alongwith the other reported Indian
tribal populations are given in table 3, In Bhils
and Pawars significant positive linkage disequil-
ibrium was seen for two haplotypes - A10-BS
(t=2.51;2.52) and A9-B37 (1= 1.E4; 2.18). On
the contrary, in Pawars A9-B35 (t = 2.13) had
significant positive linkage disequilibrium and

A3 -BI3 (t = 1.55) occured more frequently.,
Further, the Bhils showed contrast with Pawars
in total absence of haplotypes A3 - B13 and A9-
B35, the latter being dominantly characteristic
of the Pawars.

Haplotype frequencies in Indian popula-
tions after HLA typing including A3, A9, Al0Q,
B, B13, B35 and B37 have been reported among
Indian Hindus (Mittal et al., 1982), North Indi-
ans (Mehra et al., 1986), South Indians
(Pitchappan et al., 1984; Selvakumar etal., 1988)
and all possess the haploytype A10-BE. Among
the tribal populations, Kotas and Badagas
(Selvakumar et al., 1987) do not posses this
haplotype but Malayalis and Irulas (Pitchappan
et al., 1997) do possess it as has also been ob-
served in Bhils and Pawars of the present study.
According to Pilchappan (1988) the presence
of haplotype A1-B17 and absence of A1-BE in
the Indian population was due to the “Founder
Effect”. Reports from the fnibal population stud-
ted viz. Kotas, Badagas, Malay- alis and Irulas

Tahle 3: Two locus haplotypes identified in Bhils and Pawars and compared with other tribes

Piygralsion Hapioiype FFa Danx "™ K
Pawars AS-BL3 111440 1800040 1.55 4.712
{n 38} AlD-BE 290104 3000 252 1347
AG-B35 406,00 124300 213 4,36
AD-B3T 22300 20700 218 07
Bhils AS-BIT 213.00 23500 1.84 4.45
im 53 Al0-BH A76.00 6E1.(H] 2.51 1 3.5
Eootase Al-B7 463.10 1.0 0.50 MR
n 103} AL-BT T44.30 208250 10.74 MR
AL-BY 70940 20870 322 NR
AR 216,70 146.60 1.55 NR
AlL-B4D 197.00 5.80 0.05 MR
AlR-B7 128.10 El.60 0.52 MR
Badagass Al-Bi2 28.87 2007 133 NR
in 3B) ABIZ 18.37 586 0.33 NR
AZBIS 1543 17.92 1.0 MR
AZB40 15.75 1017 0.55 MR
L11-B15 27.56 13,62 087 MR
Malayalisie AlD-BE 241.00 2321040 MR 1 4.6
in 42) AZl-R44 241,040 21500 MNE 22 Bl
AR5 GE6.00 AT7E.00 MR 4.0
Irulasie AlD-BE TE0.00 00,00 MR 41.30
fm 190} AL-BE 508,00 25100 NR 500
All-B40 B13.040 A67.00 MR 1438

a Haplotype frequency per 10,000

t = 2 indicates positive linkage disequilibrium
Maximum passible value of Dela per 10,000
Selvakumar e al., [987
Prichappan et al., 1997
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revealed that each tribe presented a unique char-
acteristic HLA haplotype. Kotas has A2-B7
while Badagas have A2-B15 more frequent
(Selvakumar et al., 1987). The Malay- alis had
A33-B44 while the Irulas have A1l - B40 more
frequent (Pitchappan et al., 1997). Similarly it
15 observed that Pawars have A9 - B35 while
Bhills have A9-B37T more common,

The presence of A10-BE in all the tribes
except Kotag and Badapas sugpest a Proto-
Australoid descent during the demic expansion
of hiuman evolution (Cavalli-Sforza et al,, 1993),
while the uniqueness observed in the haplotypes
of all the tribes hitherto studied suggest genetic
isolation, migration caused by geography and
culmre, selection advantage which supports the
Founder effect hypothesis for the presence and
absence of specific haplotypes in a particular
tribal population studied. A well planned sudy
using OMA polymorphisms at the sequence
level for these HLA alleles and haplotypes will
generate more information on the affinity, ori-
gin and genetic diversity of these tribal
populations.
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