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ABSTRACT The distribution of HLA-DRB1 alleles
and DQB1 alleles in 583 individuals of three different
caste groups of North India was analyzed by using the
polymerase chain reaction with sequence specific oligo-
nucleotide probes (SSOP) method. The populations se-
lected were Bhargavas, Chaturvedi and Brahmins. The
gene frequency and haplotype analysis revealed that
these populations are distinct from one another. The
phylogenetic analysis shows that there is a evolutionary
relationship among the three groups. Bhargavas and
Chaturvedis emerged from a common ancestral popula-
tion (presumably the original Brahmanical priest popu-
lation). Chaturvedis diverged first from the origina group
and at a later date Bhargavas and Brahmins separated
from one another.

INTRODUCTION

Indiaoccupiesan areaof 32,87,263kmsandis
located between latitudes 8°4' to 3796’ north and
longitudes 68°7’and 97°25' east and measures
about 3,214 km from North to South and about
2,933 km from east to west. In India, mgjority of
Hindusfollow endogamous marital pattern from
last several centuries. Besidesthe consideration
of socio-cultural status, restriction of marriage
within the caste is an important requirement of
such marriages. However, within the caste there
isasanction against marriage between relations
even up to seven generations. The major castes
viz, Khatriyas Brahminsand Vai sh are subdivided
into several subgroups (identified by gotrasand
surnames) and marriage within the samegotrais
generaly not preferred, hence consanguinity is
avoided (Bhasin et a. 1994; Bhasin and Walter
2000).
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In North India, afurther degree of endogamy
is seen in some sects where marriages are
restricted within the same surname. Two such
groups are Bhargavas and Chaturvedis. They
belong to the broad caste group of Brahmins but
they do not marry outside their own surname.
Thus, Bhargavas marry within Bhargavas and
Chaturvedis within Chaturvedis and not with
other Brahmins.

Brahmin population is one of the major caste
groups, which follow group endogamy. They are
broadly divided into seven groups, which are
further subdivided into gotras and surnames
(Sharmal994). For each of these subdivisions
endogamy is practiced at the group level and
exogamy at the gotra level. Bhargavas are a
subdivision of Brahminshaving adifferent origin.
They are subdivided into six gotras and further
into thirty-six kuldevies, based on the deity of
worship. They practice endogamy at surname as
well asat gotralevel but exogamy at thelevel of
kuldevies (Sherring 1974). Chaturvedis are a
subgroup having an origin from the main stock
of Brahmins but have formed a separate group
due to practice of endogamy. They are further
divided into seven gotras and sixty-four als
depending upon either the founder guru or the
place of origin. They practise endogamy at
surname level but exogamy at level of gotra's
and als(Sherring 1974).

In past, the inter group genetic variation
studies have mostly utilized blood groups, and
electrophoretic pattern of serum proteinsand red
cell enzyme polymorphisms (Lanchbury et al.
1996). These studies have shown that various
castes and sub castes within one geographic
region are much more similar to oneanother than
the same caste and sub castes from different
geographic regions. However, these studieshave
a limitation that expressed phenotypes may be
subject to selection. Further genetic differen-
tiation within the region as an effect of socio-
cultural barriers is not documented. In recent
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years a large number of DNA polymorphisms,
especially in the non-coding regions of the
human genome, have been discovered which are
selectively neutral. These markershave not been
adequately explored in Indian populations.

Human leukocyte antigensor HLA isahighly
polymorphic system and provide useful
information to study populations (Harpending
1998). HLA areagroup of cell membraneproteins
encoded by the HL A gene complex on the short
arm of chromosome six, with a high level of
genetic polymorphism, which regulate the
immuneresponse by self / non-salf discrimination
(Hughesand Nei 1992; Little and Parham 1999).
HLA genetic polymorphisms and linkage
disequilibriaof alelesat distinct HLA loci show
considerable ethnic differences (Djoulah et al.
1994). The presence of HLA haplotypes aswell
asHLA alelesalowsinferring the evolutionary
relationships among ethnic groups (Monslave
et al. 1999). Due to the sociocultural separation
among the groups coupled with the effect of
random genetic drift, gene and haplotype
frequencies in the isolated populations begin to
changegradually withtime. Thuswe can estimate
the genetic distances between populations from
the gene frequencies and reconstruct the
phylogenetic trees for human populations
(Rogers1999; Blasczyk et al. 1998).

In the present study, the allele frequency
distribution of HLA classll genesDRB1, DQA1,
and DQB1 were analysed by PCR-SSOP method
in three endogamous caste groups of Uttar
Pradesh, Bhargavas, Chaturvedis, and other
Brahmins. The phylogenetic relationshipsamong
the three populations have been constructed.

MATERIALSAND METHODS

Peripheral blood cells (PBMC's) form 583
individualsfrom three caste groups of North India
(Uttar Pradesh) were collected from Bhargavas
(196), Chaturvedis (191) and Brahmins (196).
Before samplecollectionregiona directorieswere
prepared, random numbers were generated with
the help of computer. An informed consent of
the individuals participating in the study was
obtained.

HLA typing was done using primers and
sequence specific oligonucl eotide probes (SSOP)
according to the 12th International Histocompa-
tibility Workshop.

HLA gene and phenotype frequencies were
estimated by direct counting. The two and three
locus haplotype frequenciesfor the HLA system

were computed by using maximum likelihood
method. Phylip and POPGENE statistical
packages were used for analyzing allele
frequency, test of Hardy-Weinberg equlibrium,
F,s (intra-popul ation inbreeding coefficient), F<;
(inter population variance), genomic diversity (Hg
and H;),relationship among populations ( Nei's
standard genetic distance and phylogenetic
trees).

RESULTS

Alldefrequenciesat HLA DRB1locusinthree
populationsareshownin Table 1. At DRB1 locus
atotal of 25 different alleles have been detected
in the three populations.

In Bhargavas most common alleles were
DRB1*1501 and DRB1* 0701 (8.5%) followed by
DRB1* 140x (11.4%), DRB1* 130x (11.1%), and
DRB1*040x (8.5%). AlldesDRB1* 1410, DRB1*
1502 and DRB1*1301 were less common and
occurred with afrequency of 0.3 to 0.8%. Some
of theother dleleslike DRB1* 0103, DRB1* 0406,
DRB1*090x and DRB1*160x were not at all
represented.

In Chaturvedisthe most frequent alleleswere
DRB1*0701 (21.5%), followed by DRB1* 040X
(11.4%), DRB1*030X (11.4%), DRB1* 150X
(8.7%), DRB1*010X (8.4%) and DRB1*1001

Table 1: Allele frequency distribution at DRB1 locus

Allele Bharagavas Chaturvedis Brahmins
DRB1*0103 0.000 0.003 0.000
DRB1*010X 0.064 0.084 0.051
DRB1*0301 0.003 0.003 0.000
DRB1*03011 0.016 0.000 0.005
DRB1*03012 0.003 0.000 0.000
DRB1*030X 0.050 0.114 0.080
DRB1*0402 0.013 0.014 0.000
DRB1*0406 0.000 0.003 0.000
DRB1* 040X 0.085 0.114 0.019
DRB1*0701 0.165 0.215 0.188
DRB1* 080X 0.013 0.003 0.016
DRB1* 090X 0.000 0.005 0.011
DRB1*1001 0.037 0.071 0.048
DRB1*110X 0.042 0.033 0.091
DRB1*120X 0.019 0.014 0.024
DRB1*1301 0.003 0.003 0.000
DRB1*1302 0.005 0.003 0.000
DRB1*1305 0.011 0.000 0.000
DRB1*130X 0.111 0.133 0.085
DRB1*1410 0.005 0.000 0.000
DRB1* 140X 0.114 0.057 0.125
DRB1*1501 0.164 0.035 0.069
DRB1*1502 0.008 0.008 0.064
DRB1*150X 0.069 0.087 0.123
DRB1*160X 0.000 0.000 0.003
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(7.1%). Rare alleles were DRB1* 0406,
DRB1*080X, DRB1*1301, DRB1*1302,
DRB1*1502 and DRB1*090X, these alleles
occurred with afrequency of 0.3%t0 0.8%. Some
of the aleles like DRB1*160X, DRB1* 1410,
DRB1*1305, DRB1*03011 and DRB1* 03012 were
totally absent.

Among Brahmins the most frequent alleles
were DRB1*0701 (18.8%) followed by
DRB1*140X (12.5%), DRB1*150x (12.3%),
DRB1*110X (9.1%), DRB1*130X (8.5%) and
DRB1*030X (8.0%). Alleleslike DRB1*0103,
DRB1*0301, DRB1*03012, DRB1* 0402, DRB1*
0406, DRB1* 1301, DRB1* 1302, DRB1* 1305 and
DRB1*1410 were completely absent. Other less
common aleleswere DRB1* 090X, DRB1* 080X,
DRB1*040X, DRB1*120X, DRB1*010X,
DRB1*1502 and DRB1*1501. These aleles
occurred with a frequency of 1.1% to 6.9%.
DRB1*160X and DRB1*03011 occurred witha
very low frequency i.e. 0.3 and 0.5% respectively.

Allele Frequency Distribution at DQA1
Locus: Allelefrequenciesat DQA 1 locusamong
Bhargavas Chaturvedisand Brahminsare shown
in Table 2. Among Bhargavasthe most common
allele at DQA1* locusis DQA1*010x (24.0%)
followed by DQA1* 030X (20.1%), DQA1*050X
(17.5%), DQA1*0201 (16.3%), DQA1* 0103
(16.0%), DQA 1* 0401 (3.6%). Frequency of other
alleles like DQA1*040X, DQA1*0102,
DQA1*0601, DQA1*0501 ranged between 0.3 %-
1.2%.

Table 2: Allele frequency distribution at DQA1 locus

Allele Bharagavas Chaturvedis Brahmins
DQA1*0102 0.003 0.004 0.000
DQA1*0103 0.160 0.162 0.149
DQA1*010X  0.240 0.417 0.183
DQA1*0201 0.163 0.000 0.209
DQA1*020X  0.000 0.004 0.000
DQA1*030X  0.201 0.102 0.289
DQA1*0401 0.036 0.011 0.013
DQA1*040X  0.012 0.004 0.013
DQA1*0501 0.003 0.000 0.000
DQA1*050X  0.175 0.075 0.145
DQA1*0601 0.009 0.000 0.000

In Chaturvedis allele DQA1*010X (41.7%)
was the most common allele. Other alleles
included DQA1*0201 (22.2%), DQA1*0103
(16.2%), DQA1*030X (10.2%), DQA1*050X
(7.5%). thefrequency of rareallelesranged from
1.1% to 0.4% and these were DQA1*0401,
DQA1*0102, DQA1* 040X, DQA1*020x. Alldes
DQA1*0501and DQA1*0601were completely
absent among Chaturvedis.

In Brahmins DQA 1* 030X (28.9%) was most
commondlele, followed by DQA1* 0201 (20.9%),
DQA1*010x (18.3%), DQA1*0103 (14.9%),
DQA1*050X (14.5%). Rare alleles with a
frequency of 1.3% were DQA1*0401land
DQA1*040X. AlldesDQA1* 0102, DQA1*0601,
DQA1*020X and DQA1* 0501 were compl etely
absent in Brahmins.

Allele Frequency Distribution at DQB1*
Locus: Itisevident from the Table 3 that most
common allele among Bhargavas was
DQB1*0601 (24.9%) followed by DQB1* 0201
(15.5%,), DQB1*0304 (9.9%), DQB1* (0301 (7.5%)
and DQB1*060X (7.5%). Rare dlelesincluded
DQB1*0603 and DQB1*0504. These alleles
occurred with a frequency of 0.6 to 0.8%.
Uncommon alleles included DQB1*0302,
DQB1*0303, DQB1*0503, DQB1* 0604, DQB1*
0401, DQB1* 0402, DQB1*050X, DQB1*0502and
DQB1*0602. Their frequenciesranged between
1.1t06.4%. AlldesDQB1*0103 and DQB1* 0305
were totally absent among Bhargavas.

Table 3: Allele frequencies at DQB1 locus

Allele Bharagavas Chaturvedis Brahmins
DQB1*0103 0.000 0.003 0.000
DQB1*0201 0.155 0.207 0.159
DQB1*020X 0.050 0.076 0.044
DQB1*0301 0.075 0.036 0.103
DQB1*0302 0.022 0.014 0.003
DQB1*0303 0.030 0.073 0.041
DQB1*0304 0.014 0.003 0.000
DQB1*0305 0.000 0.000 0.006
DQB1*030X 0.099 0.146 0.065
DQB1*0401 0.036 0.011 0.006
DQB1*0402 0.017 0.008 0.003
DQB1*0501 0.006 0.034 0.056
DQB1*0502 0.011 0.000 0.003
DQB1*0503 0.030 0.008 0.050
DQB1*0504 0.008 0.003 0.000
DQB1*050X 0.064 0.076 0.168
DQB1*0601 0.249 0.176 0.174
DQB1*0602 0.025 0.011 0.000
DQB1*0603 0.006 0.003 0.003
DQB1*0604 0.030 0.006 0.003
DQBI*060X 0.075 0.106 0.115

In Chaturvedis the most common alele at
DQB1locuswere DQB1* 0201 (20.7%) followed
by DQB1*0601 (17.6%), DQB1* 030X (14.6%),
DQB1*060X (10.6%), DQB1*020X (7.6%),
DQB1*050X (7.6%), DQB1*0303 (7.3%),
DQB1*03013 (3.6%), DQB1*0501 (3.4%) and
DQB1*0302 (1.4%). Rare alleles included
DQB1*0103, DQB1*0304, DQB1* 0504, DQB1*
0602, DQB1*0604, DQB1*0402, DQB1*0503.The
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frequency of these allelesranged between 0.3 to
0.8%. Allele DQB1* 0305 was completely absent.

Among Brahminsthemost common allelewas
DQB1*0601 (17.4%), followed by DQB1* 050X
(16.8%), DQB1*0201 (15.9%), DQB1* 060X
(11.5%), DQB1*0301 (10.3%) and DQB1* 030X
(6.5%). Rarealelesoccurred with afrequency of
0.3-0.6%, these alleles were DQB1* 0401,
DQB1*0302, DQB1* 0402, DQB1* 0502, DQB1*
0603 and DQB1*0604. Completely absent
alleles included DQB1*0103, DQB1*0303,
DQB1*0304, DQB1*0503, DQB1*0504 and
DQB1*0602.

Itisevident fromtables1and 3that various
allelesat theseloci are not equally distributed in
the study populations. Chi square analysis was
done to compare these populations and it was
observed that the frequencies of DRB1*010X,
DRB1*040X, DRB1* 080X, DRB1* 110X, DRB1*
130X, DRB1* 140X, DRB1* 1501 and DRB1* 1502
were significantly different in Chaturvedis and
Brahmins. The Brahmins and Bhargavas were
different at thealelesDRB1* 0402, DRB1* 040X
DRB1*090X, DRB1*1210X, DRB1* 1501,
DRB1*1502, DRB1* 150X (Table4). Cumulative
Chi square at this locus revealed maximum
differences between Chaturvedisand Brahmins.

Table 4: c? Matrix for DRB1 locus

Locus Bh x Ch Ch x Br Br x Bh
DRB1*0103 1.34 0.25 -
DRB1*010X 2.63 8.13** 1.33
DRB1*0301 0.00 1.34 1.34
DRB1*03011 14.18*** 3.21 4.81
DRB1*03012 1.34 - 1.34
DRB1*030X 26.36%**  6.22 6.92
DRB1*0402 0.00 12.16***  11.15%**
DRB1*0406 1.34 1.34 -

DRB1* 040X 4.38 T1.17***  42.85***
DRB1*0701 7.21%** 2.12 1.38
DRB1*080X 5.10 7.65** 0.14
DRB1*090X 3.21 1.58 9.14
DRB1*1001 10.66 4.32 1.23
DRB1*110X 0.89 27.93***  18.56%**
DRB1*120X 0.49 2.17 0.38
DRB1*1301 0.00 1.34 1.34
DRB1*1302 0.13 1.34 3.21
DRB1*1305 9.14** - 9.14
DRB1*130X 2.06 11.37***  3.54
DRB1*1410 0.07 - 3.21
DRB1* 140X 20.05***  27.13*** 0.48
DRB1*1501 91.43***  11.05*** 42.92***
DRB1*1502 0.000 43.58***  43.58***
DRB1* 150X 0.16 6.52 16.18***
DRB1* 160X - 0.25 1.34
Total c? 202.16 252.17 225.51

At DQA1* locus, analysis(Table5) revealed
that Bhargavas and Chaturvedis differ
significantly from one another at DQA1* 010X,
DQA1* 0201, DQA1* 020X, DQA1* 030X,
DQA1* 0501 and DQA1* 050X alleles.
Cumulative Chi square at this locus revealed
maximum differences between Chaturvedis and
Brahmins.

At DQB1* locus (Table 6) significant diff-
erences were observed between Bhargavas and
Chaturvedisat dldesDQB1* 0201, DOB1* 0301,
DQB1* 0303, DQB1* 030X, DQB1* 04012,
DQB1* 0501, DQB1* 0502, DQB1* 0503, DQB1*
0601and DQB1* 0604 and DQB1* 060X alleles.
Cumulative Chi square at this locus revealed

Table 5: ¢2 Matrix for DQA1 locus

Locus Bh x Ch Ch x Br Br x Bh
DQA1*0102 0.00 2.25 1.34
DQA1*0103  0.00 0.55 0.38
DQA1*010X  71.18*** 129.51*** 9.12**
DQA1*0201 10.82** 0.43 6.69
DQA1*020X  37.36*** 109.98*** 20.46***
DQA1*030X  12.55*** 201.90*** 10.13**
DQA1*0401  3.09 3.80 0.00
DQA1*040X 1.34 - 1.34
DQA1*0501  44.80*** 24.32***  3.13
DQA1*050X  7.14** - 7.14%*
DQA1*0601 2.25 2.25

Total c? 190.53 474.99 59.73
Table 6: c? matrix for DQB1 locus

Allele DQB1* Bh x Ch Ch x Br Br x Bh
0103 1.34 1.34 -

0201 8.77** 7.39 0.06
020X 5.29 8.52** 0.28
0301 13.77*** 33.68***  4.50
0302 1.39 5.93 13.12%**
0303 18.06***  8.94** 1.46
0304 5.93 1.34 12.16%**
0305 - 4.18 4.18
030X 9.84** 33.91***  7.23
0401 12.55***  0.95 20.45%**
0502 2.59 1.46 8.54**
0501 18.60*** 5.13 39.96%**
0502 9.14** 1.34 3.52
0503 11.83*** 20.85***  4.70
0504 1.46 3.00 6.15
050X 0.93 38.65%**  51.73***
0601 14.69*** 0.03 16.53***
0602 4.78 9.14** 23.33***
0603 0.45 0.00 0.45
0604 14.96*** 0.45 20.83***
060X 5.47 0.33 8.85**
Total c2 161.84 195.56 248.03
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maximum differences between Bhargavas and
Brahmins.

When Chi-squarevaluesat DRB1, DQA1and
DQB1 loci in the three populations were
combined (Table7) and pair wise differenceswere
cal culated maximum differences were observed
between Chaturvedis and Brahmins.

Table 7: ¢2 matrix over all loci

Allele DQB1* Bh x Ch Ch x Br Br x Bh
DRB1 202.16 252.17 225.51
DQA1l 190.53 407.99 59.73
DQB1 161.84 195.56 248.03
Total c? 554.63*** 855, 72%**  533.27***

Bh = Bhargavas, Ch = Chaturvedis, Br = Brahmins

Test of Hardy-Weinberg Equilibrium: The
distributions of various allele frequencies at
DRB1, DQA1land DQB1 loci weretested to see
whether these populations were in Hardy-
Weinberg equilibrium or not. Our resultsrevea ed
that the observed frequencies obey the null
hypothesis.

Genetic Variationin Three Populations: The
observed heterozygosities in three populations
revealed that the heterozygosities at the DRB1
locusin the three popul ations were almost equal
with an average of 0.6622. At DQA1 locus,
Chaturvedis were having the lowest frequency
of heterozygotes (0.5083) as compared to the
other two groups i.e. Bhargavas (0.7290) and
Brahmins (0.7723). At DQB1 locus, Brahmins
showed the highest heterozygosity i.e.0.7129.
When mean observed heterozygosity was
calculated over al loci, Brahmins showed the
highest value of 0.7162 as compared to the other
two populations.

Genomic Diversity Between Populations:
Genomic Diversity among populationsis shown
in Table8for eachlocusand aswell asfor all loci
combined. The total genomic diversity (H;)
among populations is quite high (ranging from
0.7150-0.8681), average being 0.7759.However,
most of the diversity wasthat between individuals

Table 8: Genomic diversity in three populations

(HLA data)
Marker H, Hg Gy
DRB1 0.8681 0.8567 0.0131
DQA1 0.7150 0.6974 0.0246
DQB1 0.7446 0.7369 0.0103
Mean 0.7759 0.7637 0.0157

within the populations (average Hs=0.7637). The
total genomic diversity between populations
(Ggp) inrelation to total diversity was generally
low (range 1.03-2.46%), the average over three
loci being 1.57%.

Levels of Inter- Population and Intra-
Population Variation: Our results show that
intra-population inbreeding coefficient (F) is
generally the main component of the total
variation in all the three populations at DRB1
and DQB1 loci and also when averaged over all
the three loci. The inter-population variation as
indicated by Fgr was found to be low (Table 9).

Table 9: Intra and inter population variation at
DRB1, DQA1, and DQB1 loci in three
populations

Locus Fis Fir Fo

DRB1 0.2240 0.2365 0.0161
DQA1 0.0356 0.0617 0.0270
DQB1 0.1056 0.1192 0.0152
Mean 0.1286 0.1453 0.0192

Relationship Among Populations; From the
genetic distance (Tablel0) data we constructed
dendrogram according to UPGMA method. In
thedendrogram, Bhargavasand Brahmins cluster
together, it is clear that the distance between
Brahmins and Chaturvedis is highest while
between Bhargavas and Brahminsit islowest.
Table 10: Genetic distance based on allele frequ-

ency data at DRB1, DQAL1 and DQBL1 loci
(Nei, Original, 1972)

Allele Bharagavas Chaturvedis Brahmins
Bhargavas - 0.9196 0.9486
Chaturvedis 0.0838 - 0.8627
Brahmins 0.0528 0.1477

Haplotype Analysis. Two and three locus
haplotype analysis was done to further study
the differences and relationships among three
populations. Two locus haplotype analysis
(Table11) revealed that therewere certain DRB1* -
DQB1* haplotype which were shared by
Bhargavas, Chaturvedis and Brahmins whereas
there were some haplotypes which were unique
to aparticular population. The total numbers of
significant haplotypes found were nine in
Bhargavas and five each in Chaturvedis and
Brahmins. The most common haplotype
i.e.DRB1*0701-DQB1*0201 was universaly
present in all the three populations at a higher
frequency. Another haplotypei.e. DRB1*0301-



288 SURAKSHA AGRAWAL, SUHASINI BHATNAGAR, UDDALAK BHARDWAJ ET AL.

Table 11: Two-locus haplotypes (DRB1 - DQB1) among three populations

Bhargavas Chaturvedis Brahmins
DRB1-DQB1 Hf DRB1-DQB1 Hf DRB1-DQB1 Hf
03011-0301 0.009677 0701-0201 0.091146 0701-0201 0.103680
0701-0201 0.041140 0701-0601 0.030205 0701-0303 0.029702
0701-0301 0.015336 1001-0501 0.012500 0701-0503 0.024752
0701-0401 0.011200 1001-0601 0.028954 1102-0601 0.064028
0701-0601 0.030356 1501-0601 0.016666 1501-0601 0.059208
1001-0601 0.017408
1501-0201 0.036808
1501-0301 0.017361
1501-0502 0.009677
1501-0601 0.105210
Hf = Haplotype frequency
Table 12: Three locus haplotypes (DRB1-DQA1-DQBL1) in three populations

Hf
Haplotype Bhargavas Chaturvedis Brahmins
DRB1-DQA1-DQB1
0701-0103-0601 0.012491 0.02500
0701-0201-0201 0.025806 0.060029 0.079207
1501-0103-0601 0.052024 0.011496 0.0198801
1501-0201-0201 0.012903
1501-0201-0303 0.0096774
1501-0201-0601 0.0096774 0.014851
0701-0201-0303 0.037500 0.014851
1502-0103-0601 0.029702
1502-0201-0601 0.014851

Hf : Haplotype frequency

DQB1*0601 wasfound with ahigher frequency
in Bhargavas and Brahmins. However, it wasless
frequent in Chaturvedis.

Three-locushaplotype (Table 12) analysiswas
carried out in all the groups. There were six
significant haplotypes in Bhargavas and
Brahmins and four in Chaturvedis.The

haplotypes common among all the three
populations were DRB1*0701-DQA1*0201-
DQB1*0201 and DRB1*1501-DQA1*0103-
DQB1*0601. Other than these haplotype
DRB1*0701-DQA1*0103-DQB1*0601 was
shared between Bhargavas and Chaturvedisand
haplotype DRB1*0701-DQA 1* 0201-DQB1* 0303

Chaturvedies

Bhargavas

Brahmins

Fig.1. UPGMA tree depicting genomic affinities among three populations based on HLA class Il loci

polymor phism
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Fig. 2. Neighbour-joining tree depicting genomic affinities among 47 populations based on HLA class

Il loci polymorphisms (Rectangular Cladogram)
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was common between Chaturvedisand Brahmins.
DISCUSSION

Inthisstudy, the polymorphism of HLA class
Il DRB1* and DQB1* genes was examined in
three populations of Uttar Pradesh. No dataisso
far available about gene polymorphism at the
DNA level inthese populations. Inthisstudy an
attempt has been made to compare the allele
frequency data of our populationswith one ano-
ther and also with the other world populations.
Bhargava, Chaturvedisand Brahminsdiffer from
one another at DRB1 and DQB1 loci. However,
the differences are less marked between Bhar-
gavas and Brahmins.

We have compared our results with other 44
world populations. We have constructed the
dendrograme using neighbor-joining (NJ) method
of Saitouand Nei (1987). Thefirst cluster formed
in the tree (Fig. 2) can be labled as the South
American cluster under which populations
like Skiuanis, Tules, Koguis, Inganos, African-
Americans and ljkas fall (Trachtenberg et al.
1996). Trachtenberg et al. (1996) has suggested
that these populations underwent little or no
admixturewith other neighboring populationsin
last 300 hundred years and hence are distinct
and form the separate cluster have. The other
populations, which are placed together, are
Japanese, Khalkhs and North Chinese
(Munkhabat et al. 1997). These populationshave
been described as Mongoloid populations. Our
populations form a separate cluster where
Bhargavas and Brahmins are nearer to one
another and are placed in the branch near to
Danish. Chaturvedis cluster with Amharas.
Amharais a population, which constitutes 38%
of Ethiopian component and 62% of Caucasoid
component. Our results indicate that the main
element in al the three groups under study is
Caucasoid element, however, Chaturvedis have
38% of Ethopian component.

We have al so used haplotype analysisfor our
comparisons. Haplotype in HLA system are
unique organi zation of HL A genesthat have been
well conserved through thousand of years and
also characteristic haplotype show a limited
regional distribution. Therefore, the HLA
haplotypeis apowerful marker and isuseful for
surveys among closely related ethnic groups.
We have compared our populations with one
another and al so with other world popul ations at
two locus and three locus haplotypes

Two locus haplotype analysis revealed that

the haplotypes DRB1* 1501-DQB1* 0601 and
DRB1*0701-DQB1*0201 were significantly
represented in all the three populations. When
we compared our datawith the other North Indian
population (Rani 1998) it was evident that the
common haplotypes found in our population
were also represented in North Indians from
Delhi (Rani 1998). The haplotype DRB1* 1501-
DQB1*0601 was the most frequent haplotype
found in Bhargavas and itsfrequency waslowest
among Chaturvedis. Brahmins had a frequency
intermediate between the two. This haplotype
may be considered as unique for this region as
it wasnot foundin other North Indiansfrom Delhi.
In Buyis (Chen et al. 1991) this haplotype is
represented significantly this points towards
African admixturein our populations.

Other unique haplotypes of our data were
DRB1*1001-DQB1*0601, DRB1*03011-DQB1*
0301, DRB1*0701-DQB1*0401, DRB1*0701-
DQB1*0601, DRB1*0701-DQB1*0503, DRB1*
1501-DQB1*0201, DRB1*1501-DQB1*0301,
DRB1*1102-DQB1*0601. These haplotypeswere
present in one or the other population and not in
the entire population group under study. Hence
some of the haplotypes may be considered as
marker haplotype for a particular population
where they are occurring with a significant
frequency.

When the three locus haplotype comparison
in our population was done it was evident that
the number of haplotypes shared by the three
populations was only two i.e. DRB1*(0701-
DQA1*0201-DQB1*0201 and DRB1*1501-
DQA1*0103-DQB1*0601.However thefrequency
of DRB1*0701-DQA1*0201-DQB1* 0201 was
higher in Chaturvedis and Brahmins while the
second haplotypei.e. DRB1* 1501-DQA 1* 0103-
DQB1*0601 washigher in Bhargavas, but it was
similar in Chaturvedis and Brahmins. The
haplotype DRB1* 0701- DQA1*0201 - DQB1*
0201 wasthe most common haplotype. Itisseen
in most of the other world populations so far
reported intheliterature. Thismay be considered
as an ancient haplotype. Both alele frequency
and haplotype comparison of our datawith other
world populations revealed that our popul ations
differ from one another and are unique. When
we compared these groups with other world
populations we found that our population have
a major Caucasian element in their genetic
constitution.
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