© Kamla-Raj 2003
PRINT: ISSN 0972-3757 ONLINE: 2456-6360

Int J Hum Genet, 3(3): 135-138 (2003)
DOI: 10.31901/24566330.2003/03.03.01

HLA Antigen Distribution in Selected Gujarati Subcaste
from Mumbai, Maharastra, India

S.U.Chhayat and U. Shankarkumar ?

1. Department of Transfusion Medicine, Tata Memorial Hospital, Parel, Mumbai 400 012,
Maharastra, India Email: sonalu@rediffmail.com
2. HLA Department, Institute of Immunohaematology (ICMR), 13" Floor, NMS Bldg, K.E.M.Hospital, Parel,
Mumbai 400 012, Maharastra, India, Email: shankarkumar16@hotmail.com

KEY WORDS HLA; Lohanas, Banyas; Gujarati
Brahmins; diversity

ABSTRACT Indian population is well known for its
genetic diversity. Among the numerous endogamous
communities, which are restricted very much by cus-
tom, marriage and occupation we have collected 178
unrelated Gujarati speaking individuals, belonging to
Lohanas, Banyas and Gujarati Brahmins caste groups.
We present here the HLA- A, B, C and DR locus antigen
distribution of these endogamous caste groups compared
with each other. The HLA antigens were identified by
using the standard complement mediated NIH
microlymphocytotoxicity assay. The phenotypic fre-
quencies of HLA- A2, A9, B5, B35, B40, DR2, DR3 in
Banyas, A10, A19, B8, B17, Cw3, DR7 in Lohanas and
A1, B7, B22, Cw5, DR1 in Gujarati Brahmins were found
to be significantly increased. The phenotype frequen-
cies of A10, B13, DR6 in Banyas, B15, B22, DR4 in
Lohanas and A2, A10, B8, B13, B37, Cw7, DR6 in
Gujarati Brahmins were found to be significantly de-
creased among the HLA antigens tested. Haplotype analy-
sis revealed that A33-B44-DR7 haplotype were present
in al the three caste groups while, A1-B17 in Brahmins,
A11-B35, A2-B5, A3-B18 in Lohanas and A11-B62,
A3-B40 in Banyas were unique among the caste groups.
Haplotype A24-B5 was identified among Lohanas and
Banyas. The observed antigen frequencies and linkage
disequilibrium among the three Gujarati caste groups sug-
gest the influence of genetic drift caused by selection,
geography and culture. The study also reveals that the
caste groups in India cannot be considered as a single
panmictic population with reference to genetic charac-
teristics, which may have a clinical relevance in unre-
lated donor selection for allogenic bone marrow trans-
plantation in India.

INTRODUCTION

The population of India has been subjected
to successive waves of immigration and inva-
sions from the Middle East, Central Asia and
Mongolia, contributing to the present day gene
pool (Bhasin et a. 1994). The Brahminsare con-
sidered the upper caste Hindusin India. Gujarati

Brahminsare agroup of Brahminswho practice
strict endogamy within Gujarati speaking com-
munity and are mainly situated in Maharashtra
and Gujarat State. They are priests, scholars or
cooksreferred asMahargj. The Banyasareknown
asVaniain Gujarati isaconglomeration of people
from different caste namely Visa, Dasha and
Pancha bunched in a single group because of
their profession. Lohanas are principally found
in Sind, Gujarat and Kutch. They believe that
they wereorigindly soldiersand statesmen, when
their power declined, they took to trade. Lohanas
probably belong to thelohaniswho formerly held
the communities between the Sulliman Hillsand
theIndus. L ohanas have anumber of exogamous
divisions called Nukhs. Marriages are prohib-
ited between members of the same Nukh
(Einthnoven 1990).

Several workers have conducted numerous
studies on the genetics of various populations
in India. Literature has been reported on blood
groups, red cell enzymesand serum protein poly-
morphisms(Bhatiaand Rao 1986). TheHLA com-
plex isthemost diverse and polymorphic genetic
system with major functional and medical impli-
cation (Charron 1997). Our initial knowledge of
thishighly complex system which has devel oped
over the second half of the 20" century allowed
usto understand itsrolein theimmune response
and thereby itsimpact in Transplantation Medi-
cine, Autoimmunity, Infectious Disease, Allergy
and Cancer (Charron 1996). It hasalso provided
unique contributions to Anthropology and
Population genetics (Charron 2000). Distribution
of HLA antigensin various ethnic groups of the
world and Indiahave been reported (Imanishi et
al. 1992; Mittal et al. 1982; Pitchappan et al. 1984;
Mehraet a. 1986; Shankarkumar et al. 1999, 2000,
2001, 2002a; Chhayaand Shankarkumar 2001).
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In the present study we investigated the distri-
bution of HLA antigens in Gujarati speaking
Brahmins, Banyas and L ohana caste groups.

MATERIALS AND METHODS

Blood samplesfrom random 178 healthy un-
related Gujarati speaking individuals belonging
to Lohanas (n=46), Banyas (n=78) and Gujarati
Brahmins (n=54) from Mumbai were studied for
HLA -A, -B, -C and -DR locus antigen profiles.
Tentofifteen milliliters of venousblood (in hep-
arin 50 |U/ml) wascollected in asteriletubefrom
each individual. The lymphocyteswereisolated
by density gradient centrifugation on
Histopaque. HLA- A, B, C and DR locus anti-
gens were identified by NIH two - stage
microlymphocytotoxicity assay (Terasaki and
Mc Clelland 1964) using T cellsfor class| typing
and B cellsisolated by a miniature nylon wool
column for class Il with alonger incubation pe-
riod (Manikasundari et a. 1984). A total of 190
antiserum wereused for defining 17 specificities
for HLA- A locus, 29 for HLA- B locus, 8 for
HLA- C locus and 10 for HLA- DR locus anti-
gens. The antisera were commercia (Biotest,
Germany; Behring, Germany; Pelfreez, USA) in
origin. The typing tray included a minimum of
three antiserafor each supertypic specificity. The
phenotype frequency (PF), genotype frequency
(GF), standard error of gene frequency (SEGF),
haplotype frequency (HF), Co efficient of link-
age disequilibrium (Delta) and “t” values were
calculated following the method described by
Baur and Daniloves (1980).

RESULTS

TheresultsonHLA- A, B, Cand DR antigen
frequencies of the three Gujarati caste groups
arecompared in Table 1. The phenotypic frequen-
ciesof HLA- A2, A9, B5,B35,B40, DR2, DR3in
Banyas, A10,A19,B8,B17, Cw3, DR7inLohanas
andA1l, B7,B22, Cw5, DR1in Gujarati Brahmins
were found to be significantly increased. The
phenotype frequencies of A10, B13, DR6 in
Banyas, B15,B22, DR4in Lohanasand A2, A10,
B8,B13,B37,Cw7, DR6inGujarai Brahminswere
found to be significantly decreased among the
HLA antigens tested. Further HLA- A28, B18,
B27, Cw1, Cw6, DR6 werefound to be decreased,
while B48, DR8, DR9, DR10 werenot identified
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Tablel: Percentage frequencies among different
Gujarati caste groups studied

Guijarati caste
HLA Banya Lohana Brahmin
N-78 N-46 N-54
Al 24.40 21.70 46.30
A2 35.90 23.90 16.70
A3 21.80 26.10 22.20
A9 33.30 28.30 24.10
A10 9.00 23.90 11.10
All 20.50 19.60 24.10
A19 10.30 26.10 14.80
A28 12.80 13.00 9.30
B5 41.00 23.90 38.90
B7 7.70 13.00 22.20
B8 10.30 10.90 3.70
B12 17.90 21.70 16.70
B13 1.30 13.00 1.90
B14 0.00 4.30 1.90
B15 10.30 4.30 9.30
B16 1.30 0.00 0.00
B17 17.90 30.40 18.50
B18 3.80 8.70 5.60
B21 10.30 6.50 7.40
B22 5.10 4.30 14.80
B27 3.80 4.30 1.90
B35 21.80 19.60 14.80
B37 0.00 2.20 1.90
B40 29.50 13.00 20.40
B48 0.00 0.00 0.00
Cwl 2.60 2.20 3.70
Cw2 2.60 6.50 0.00
Cw3 10.30 19.60 7.40
Cw4 30.80 34.80 25.90
Cw5 0.00 6.50 7.40
Cwé 3.80 4.30 3.70
Cw7 2.60 0.00 1.90
DR1 0.00 0.00 10.30
DR2 51.40 22.20 37.90
DR3 32.40 27.80 31.00
DR4 21.60 11.10 24.10
DR5 27.00 27.80 27.60
DR6 5.40 0.00 6.90
DR7 29.70 44.40 24.10
DR8 0.00 0.00 0.00
DR9 0.00 0.00 0.00
DR10 0.00 0.00 0.00

among all the three caste groups. Haplotype
analysis reveled that A33-B44-DR7 haplotype
were present in all the three caste groups while,
A1-B17inBrahmins, A11-B35, A2-B5, A3-B18in
Lohanasand A11-B62, A3-B40 in Banyaswere
unique among the caste groups. Haplotype A24-
B5 was identified among Lohanas and Banyas
(Table 2). Most of the newly identified and de-
fined WHO Nomenclaturefor HLA antigens 2002
(Marsh et al. 2002) have not been tested in these
populations.
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Table 2: Common Haplotypes observed among
the Gujarati caste groups studied.

Haplotypes HF/1000 LD/1000 chi-square T value

Lohanas

A2-B5 23.50 16.00 12.52 2.93
A3-B18 11.20 9.10 12.67 2.43
A11-B35 45,20 29.20 11.74 3.09
A33-B44 27.40 18.60 14.88 3.23
A24-B5 44,90 31.20 29.14 4.53
A33-B44-DR7 12.30 10.30 9.57 2.03
A11-B35-DR4 45.20 35.90 59.03 5.48
Banyas

Al1l1-B62 15.60 11.30 7.75 2.28
A3-B40 17.70 10.30 5.75 2.18
A24-B5 36.50 23.60 27.82 4.55
A33-B44 14.80 12.40 16.14 2.58

A24-B5-DR2 160.00
A33-B44-DR7 51.80

79.90 7.95 3.35
38.10 7.36 2.44

Brahmins

Al1-B17 84.60 58.60 7.39 3.00
A33-B44 37.70 33.70 12.00 2.12
A33-B44-DR7 27.40 22.20 13.82 2.68

HF = Haplotype frequency per 1000
Delta = Linkage disequilibrium per 1000.
T value > 2 indicates positive for Delta.
Chi-sguare with Yates correction.

DISCUSSION

Studies of various human populations using
PCR based typing have revealed the extent of
aleicdiversityinHLA (Appleand Erlich 1996).
Theoretically high polymorphism of agene can
occur due to mutation rate, selection, genetic
hitchhiking or a combination of all the three
(Kaufmann 1996). In addition these data have
been used to generate hypothesis about the na-
ture of selective forces operating on the HLA
loci to elucidate the pattern of human evolution
and migration. Earlier population studies have
indicated that there are many alleles and
hapl otypes that appear to be specific for agiven
population group. Indigenous populations or
caste groups show avery restricted diversity of
allelesat aparticular HLA loci consistent within
apopulation (Trachtenberg et al. 1995). More-
over specific allelesfound uniquely in aparticu-
lar indigenous group may have been generated
by point mutation or gene conversion from the
ancestral alele after the group separated from
the other groups (Titus-Trachtenberg et al.
1994). Multiple polymorphic allelesin apopula
tion are maintained at appreciable frequencies
due to either overdominance (heterozygous ad-
vantage), frequency dependent selection or
other selectiveforce (Erlich and Gyllenten 1991).

Both selectiveforcesand ahigh rate of germline
diversification are involved in the evolution of
HLA aldicdiversity. Thusanewly arisenfavor-
ablevariant allele might co-exist with the paren-
tal alelerather than replacing it when selective
forces favoring diversity is operating. Recently
in the Indian population newer HLA aleleslike
A*0211, A*3303, A*3306, B*1405, B*2708,
B*2714, DRB1* 1506, DRB1* 1508 have beeniden-
tified to co-exist with other aleles (Shankarkumar
et al. 2002a,b; Rozemuller et al. 2002;
Shankarkumar 2002; Kankonkar et al. 2003;
Shankarkumar et al. 2003). One of the character-
istic propertiesof HLA diversity in human popu-
lation is the phenomenon of linkage disequilib-
rium, the non-random association of particular
alelesat HLA loci. Certain haplotypes are very
much more frequent than any other combination
of dleles(Shankarkumar et a. 20024). Strong link-
age disequilibrium between closely linked loci
may be due to lack of cross - over between the
loci and morelikely selection for aparticular com-
bination of dlele (Appleand Erlich 1996). In prin-
ciple population admixture may also create link-
age disequilibrium patterns but that is unlikely
to account for extensive disequilibrium observed
in human populations. Thus elucidation of the
extended haplotypes in these caste groups by
molecular typing for newly identified antigens
will reveal theHLA alldlicdiversity and enableto
identify newly arisenfavorablevariant allelesco-
existing in the population. Further it will helpin
identifying theallelic mismatchesintheallogenic
bone marrow transplantation with unrelated do-
nors.
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