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ABSTRACT DNA samples from 123 unrelated individu-
als belonging to 2 endogamous tribal populations, namely,
the Kova Doras and Konda Beddis, of East Godavari Dis-
trict, Andhra Pradesh, South India were analysed for § hu-
man specific polymorphic insenion/deletion loci. Except
Alu CD4, all the lod are polymorphic in both the popula-
tions. Most of the loci showed high levels of hetemzygos-
ity in both the populations. The average hetemzygosity is
higher in Konda Reddis than in Koya Doras. The results
were compared with  available Indian data on four other
tribul populations, namely, Lodha, Munda, Samal and
Tipperah.

INTRODUCTION

In recent nmes, polymomphc DNA markers are
widely used w study the genomic diversity of In-
dian populanons as most are selectvely neatral,
more ubiguitous and have higher heterozy gosites
than polymorphic protein and enzyme markers.
Past studies on Indianethnic groups have employed
mitochondrial DNA markers (Mountain etal. 1995,
Bamshad et al. 1996; Roychoudhury et al. 2000);
Y chromosomal DNA polymomphisms (Thangara)
elal. 1998; Bhattacharyya et al. 1999) and VNTR
and STR markers (Papiha et al. 1996; Mukherjee
et al. 19949),

Indian society has been traditionally divided
into a number of castes, tribes and religious com-
munities. The ribals are accepled to be the an-
tochthones. There are about 400 contemporary
tribes (Majumder and Mukherjee 1993) consti-
tuting 7.53% of the total Indian population
(Sirgjuddin et al. 1994). The tribal people gen-
erally tend 1o be of shorter statre, more curly
hair and darker pigmentation when compared to
other Indians (Mountain et al. 1995).

In the present study eight human - specific
insertion/deletion polymorphisms were studied
in two tibal populations, namely, Koya Dora

(KD} and Konda Reddi (KR). Of these, seven
are Alu inserion/deletion markers, while the
eighth marker (mi—NUC) pertains 1o a mito-
chondral DNA segment, 340 bp in length, which
gol inseried into the human nuclear genome. It
is also human — specific.

Though Alu sequences are found in most
mammalian genomes, only some of them are
human - speecific (Batzer et al. 1994; Bater et
al. 1996). These human-specific Alu polymor-
phisms are very useful in the study of human
population structure, because the ancesiral states
of these polymorphisms are known. The present
study includes six human specific Alu polymor-
phisms (Alu D1, Alu ACE, Alu APO, Alu PV92,
Alu TPA2S, and Alu FX 111 B) whose ancestral
state 15 the absence of the Alu element, while
the ancestral state of Alu CD4 is the presence of
the Alu element.

MATERIALS AND METHODS

Blood samples were collected, with appmo-
priate consent, from 60 Konda Reddis (32 males
and 28 females) and 63 Koya Doras (29 males
and 34 females) belonging to nearby villages of
Rampachodavaram of East Godavari distret,
Andhra Pradesh. All individuals were unrelated
o the second - cousin level.

From each individual 5 ml of intravenous
blood was collected in tubes containing EDTA .
DMNA was isolated using the salling out proce-
dure {Miller et al. 1988). PCR meactions were
carried out in a Perkin Elmer 2400 thermal cy-
cler. Oligonucleotide primers used in PCR am-
plifications of the eight loci along with corre-
sponding cyeling conditions and reaction mix-
ures are given in table 1.

Gene counting method was used for estimat-
ing allele frequencies. Using these allele frequen-
cies heterozygosities at individual loci were
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Table 1: Oligonucleotide primers, reacion mixture and cyeling conditions of the loci studied

Laocus FPrimer sequences

Cyeling temperatiure pratocal

Reaction miviure

(10 )

References

mt—NUC

Alu [¥1

5 ACAAAGTCCAGG TIT CTA ACAG- ¥

5 AGT CTT GCT TAT TAC AATGAT GG -3

30 eyeles x (94°C for 155, 63°C for Ms, 72°C for min)
5-TGC TGA TGC CCA GGG TTAGTA AA -3
5-TTT CTG CTA TGC TCT TOC CTC TC - 3

1.25 U Tag DNA polymerase  Zischler et al.
25 ng each primer, 19495
100 ng genomic DNA

30 eyeles x (949C for Imin, 66°C for lmin, 72C for 1 min)

Alu ACE

5-CTG GAG ACC ACT OCOC ATCCTT TCT - 3°

S-GAT GTG GOC ATC ACATTCGTC AGA T -3
3 eyeles x (94°C for Lmin, 58°C for lmin, 72°C for 1 min)

Alu APD

Alu PV 92

- AAG TGC TGT AGG CCA TTTAGATTA G -3
5-AGT CTT OGA TGA CAG CGT ATA CAG A -3

30 eyeles x (949C for Imin, 50°C for Lmin, 72C for 1 min)
5-AAC TGG GAA AAT TTG AAG AGA AAGT -3

1.25 U Tag DNA polymemse Stoneking
25 ng each  primer et al. 1997
100 ng genomic DNA

5-TGA GTT CTC AACTCC TGTGTG TTA G -3

30 eyeles x (94°C for Imin, 54°C for Imin, 72°C for 1 min)
Alu TPA 25 5-GTA AGA GTT O0G TAA CAG GAC AGCT -3

5 COC CACCCT AGG AGAACT TCTCTT T -3°

30 eyeles x (94°C for Imin, 58°C for Imin, 72°C for 1 min)
Alu FXIII B 5-TCA ACT CCA TGA GAT TTT CAG AAG T -3

5-CTGGAA AAAATG TATTCAGGTGAGT -3

30 eyeles x (949C for Imin, 56°C for Lmin, 72C for 1 min)

ALL CD4

5 AGG OCT TGT AGG GTT GGT CTG ATA - 3
5-TGC AGC TGC TGAGTG AAA GAA CTG -3

Edwands and
Gibbs 1992

1.25 U Tag polymemse
25 ng each primer

3 eyeles x (94°C for Imin, 58°C for 1.5min, 72°C for Imin) 100 ng genomic DNA

estimated. Gene diversity was estimated accord-
ing to Nei {1973). Genetic distance was calcu-
lated as per Nei (1972). A dendrogram was con-
siructed from the matrx of genetic distances
following UPGMA (unweighted pair-group
method) of Soeath and Sokal (1963). For gene
diversity and cluster analyses, available data on
other tribal populations of India (Majumder et
al. 1999) were pooled with those generated in
the present study. The other tribal populations
include Lodha, Munda and Santal (Austro —Asi-
atic speaking tribals of West Bengal) and
Tipperah (Tibeto- Burman speaking tribals of
Trpura).

RESULTS

Allele Frequencies and Genomic Diversity
Within Populations

The allele frequencies and heterozy gosities
for the insertion (+) /deletion (<) alleles for the
eight loci sudied in two populations, Koya Dora
and Konda Reddi, are given in table 2. Except
Alu CD4 all the loci are highly polymorphic.
The deletion allele for Alu CD4 locus is com-
pletely absent in Konda Reddis. Most of the loci

showed high levels of heterozygosity in both the
populations. The average heterozygosily is
higher in Konda Reddis than in Koya Doras.

Genomic Diversity Between Populations

Table 3 shows the resulis of gene diversity
analysis in six tribal populations, two {rom
Andhra Pradesh ithe present study) three from
West Bengal, the Lodha, Munda and Santal, and
one from Tripura, Tipperah (Majumder et al.
1999). The total genomic diversity (H ) among
the sub populations 1s high. IUis cleady evident
from the table that most of the genomic diver-
sity is due to the contribution of vadation within
populations (H) rather than genetic differences
between populations. The diversity among the
six populations is 4.8%.

Genomic Alfinities among Six Tribal Popu-
lations

The affinities among six trbal populations
(2 of the present study populations namely KD
and KR and the 4 smdied by Majumder et al.
1999, reconstructed employing the UPGMA
method is shown in figure 1 using allele fre-
quency data of all the eight loci. It is seen that
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Table 2: Allele frequencies and heterey gosity at eight
polymuorphic loci in Koya Dora and Konda

Locus insertion'deletion Kova Dora Konda Reddi

(+) (-] n n
mi—MNUC 55 50
+ 04273 04107
_ 0.5727 (L5893
heterozy gosity (L4894 (L4540
Alu D 55 50
+ 04081 (.3200)
_ 0.5909 (La&00
heterozy gosity 04834 (14352
Alu ACE 40 53
+ 03775 07170
_ 0.2250 (.28
heterozy gosity (L3488 (L4058
Alu APO 58 54
+ 1.6724 el
- 03276 (L3880
heteroey gosity (4406 (4754
Alu P92 55 53
+ 06545 (a3
A (.3455 (.3962
heterozy gosity 0.4522 04784
Alu TPA2S 549 57
+ (16441 (1.5905
i (.3559 (4035
heterozy gosity (1.4584 L4814
Alu FXINB 55 S0
+ (L8000 (L5000
i 0.2000 (L5000
heterozy gosity 0. 3300 (1500
Alu CD4 549 54
- 0.9746 10000
i 00254 (LK
heteroey gosity 00496 (.00
All loci
heterozy gosity (L3803 (.4075

n = number of individual s studied

there is no clear clustering of ethnic groups by
linguistic background, although the Tibeto-Bur-
man speaking Tipperahs stand out as distinet
from the Auvstro-Asiatic and Dravidian speak-
g tribal groups.

DISCUSSION

As new alleles are not generated at Alu in-
sertion (+)/deletion (=) loct, and as there 15 no
identified selection pressure on these loci, these
loci have gained importance in the study of ge-
netic structures of human populations. Several
populations in India and other parts of the world,
are highly polymorphic for these loci. Majumder
et al. ( 1999) reported consistently high levels of
average heterozygosity in 14 populations from

Table 3: Analysis of gene diversity in 6 tribal groups

Locus H, H, D, L.
m — NUC 04890 04916 00064 0.013
Alu [ 04370 0.4334 (L0036 0L.008
Alu ACE 04326 04008 (00258 0.0a{
Alu APO 04758 (.4053 0L0705 (0148
Alu PVa2 04768 04544 00224 0087
Alu TPA 25 04866 04731 00135 0.028
Alu EXIIIB 03972 03602 00280 (L.070
Alu CDH 00258 00256 00002 0.008
Mean 0.4037 (.3824 00213 (L{HE
Tipperah
Santal
Munda

—— Kuonda Reddi
Kaoya Daora

i 1 1 1
(.03 (02 0.01 0.0

Fig. 1. Dendrogram of 6 Indian tribal populations
based on diversity for eight pol ymorphic loci

India mnging from 0351 o 0.449. The present
study populations also exhibit high levels of
heterozy gosity. The KD has an overall heterozy-
gosity of (.3803 while KR has 04075, The ex-
tent of genomic differentiation (G ) among six
tribal groups, Lodha, Munda, Santal (West Ben-
gal) and Tipperah (Tripura) (Majumder et al.
1999} and KD and KR (present sudy) is higher
than those observed by Stoneking et al. (1997)
from other parts of the world except Africa.
Majumder et al. (1999) observed that, consis-
tent with the findings of classical markers, the
Alu insertion/deletion markers also show high
levels of genomic diversity in Indian populations.
The results of the present study agree with this
observation.

It is pertinent 10 note here that both the
present study populations, KR and KD are lin-
euistically Dravidian while three of the remain-
ing four tribal populations are Austro-Asiatic
(Santal., Munda and Lodha) and the fourth
iTipperah) is Tibeto Burman (Sino Indian). As
is evident from the figure 1 the Tipperahs are
genetically quite distant from the other popula-
tions. However, it is interesting 1o note here that
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though KR and KD are linguistucally similar and
geographically live in close geographical prox-
imity, they do not form a cluster. 1t is observed
that Lodhas and KDs though belonging to dif-
ferent linguistic groups and also inhabiting dis-
tant geographical locations, are genetically close
and form a cluster. Thus, this analysis reveals
that the Dravidian and Austro- Asiatic speaking
tribals are genetically similar, while the Tibeto-
Burman speaking Tipperah are genetically more
distant from trabals of the other linguistic groups.
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