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INTRODUCTION

Many populations seem to have evolved
from genetic admixture caused by major mi-
grations during the history and the evolution
of mankind. The admixed individuals have
genetic charactenstics commonly found in
both the populations. When the coniributing
parental populations are genetically very dis-
similar, the admized populationfhybrid pop-
ulation generally resembles to cach of the pa-
rental ones in some respect, Infact, most ofien
their genetic constitulion is some where in be-
tween those of the contributing parental pop-
ulations, In describing the population struc-
ture of admized populations, therefore, it is
important 1o identily the mixing elements and
the proportion of such mixire (Chakraborty,
1988}, Implications of genetic admixiure stud-
tes lie in understanding the magnimude of ge-
nelie affinities with the parental populations
and inepidemiological context, in studying the
discase-marker associations in search of can-
didate genes of complex diseases, It would be
worth mentioning here, as an example, about
the native American Indian groups, who have
been shown 1o have extremely high prevalenc-
es of diabetes, This has been most fully docuo-
menied among the Pima Indian of Arizona
{(Enowler et al,, 1981}, Genetically admixed
griups having native American ancestry, such
a3 Mexican- Americans, have been shown to
have rates of diabetes that are proponional to
thedegree of Amerindian ancestry, and that the
pattern is consistent among various Amerin-
dian and admixed groups across widely differ-
ing environmental sirata leads one to presume
a genctic mechanism, although it is difficalt
o preclude all other environmental mecha-
nism {Schull and Hanis, 1990}, Keeping in
view the aforesaid considerations, two differ-
ent studies have been presented in the present
paper on the genetic admixtore and the study

of the origin of a population as o model for fu-
turistic approach in bislogical anthropologi-
cal studies in India, Since India is composed
of several populations sub-divided into vari-
ous sub-populations and many of them being
admixed, there is ample scope for studying ge-
netic admixiure in assessing the degree and
magnitude of the contribution of parenial pop-
ulation, the origin of populations wis-g-vis the
implied genetic role in the eticlogy of com-
plex disenses,

The first study deals with the estimation of
genetic admixiure among Mexican- American
of Storr County, Texas. In this context, if one
looks into historical aspects it could be seen
that the first European contact with Mexico
occurred in 15]% with the arrival of Hernan
Cortez on the eastern coast of the Gulf of
Mexico (del Hoyo, 1979), In 1583 Don Luis
Carvajal founded a new administrative divi-
sion, ‘Muevo Beino de Leon’, in northen Mex-
0. Geographically this area, from 1583 to
1824, was composed of the states of Texas,
Mew Mexico, Nuevo Leon, Coahuila, Tama-
wlipus, Chihuahos, San Luis Potosi, Zacale-
cas, Durango, Mayarit and Sinaloa (Mon-
temayor-Hernandez, 1971). Later in 1832 the
State of Texas dissociated itself from Mexico,
and became a separate independent State (Re-
public of Texas); only o be incorporated into
the United States in 1845 (Hernandez-Garza,
1973},

When the Spanish (31,7%), Portuguese and
Sephardic Jews (68.3%) colonzed the north
castern section of "Nuevoe Reino de Leon® (del
Hoyo, 1979}, there was almost no admixture
with the nomadic native populations of the
region (estimated at 35,000 inhabitants in
Muevo Leon and 35,000 in Coahuila). The
native Indians were lorced 1o leave Nuevo
Leon and Coahwila because of the increasing
pressure from the colonizers, thereby aban-
doning the region principally to the Europe-
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ans. However, the Tlaxcaltecan Indians from
Ceniral Mexico migrated to this region as a
regult of an agreement with the colonizers.
Subsequently, a considerable degree of ad-
mixing of the European and Tlaxcaliecan gene
pools occurred (Cossio, 1925; Montemayor-
Hernandez, 1971; del Hoyo, 197%9; Hernan-
dez-Garza, 1973%; Crawford et al,, 1974},

The Mexican populations (8,740,439) tha
reside in United States (Mexican-Americans)
are distributed principally in the States of
Texas (31.5%), New Mexico (2.7%), Arizona
(4 5%), Colorade (2.4%), California (41.6%)
and Nlinois (4.7%) (US Census 1980). Starr
County, one of the 254 counties in Texas, is at
least 93.8 per cent Mexican-American. Its
Mexican population originated principally
from the States of Nuevo Leon and Coahigila
before and after the independence of the Stae
of Texas (Hernandez-Garza, 1973).

This study assesses the extent of heteroge-
neily of the genetic siructure of Mexican-
American as also the percentage contribution
aof parental populations to the present day
Mexican-American.

The second study envisages the genetic af-
finities of Srilankan populations with special
reference to the Origin of the Sinhalese, Myth-
ological and historical sketch of the Srilankan
populations indicate that they are heterogene-
ous and composed of diverse ethnic groups,
Ancienl chronicles of Srilanka relate the ori-
gin of the Sinhalese with the legend of Prince
Vijava who arrived on the north-west coast of
izland in 543 B.C. somewhdre from north-east
of north-west India. Fuorther, as Srilanka oc-
cupies an important position on seahighways,
it had received a constant influx of people fr-
rom varioos parts of the world (especially
from middle-east and Europe) including Indin
(Kshatriya, 1995). Taking inlo consideration
mythological, historical and linguistic reconds
of Srilanka, an attempt is being made 1o study
ithe degree of gene diversily and genetic ad-
mixture among the population groups of Sri-
lanka alongwith the populations of the south-
ern, north-east, north-west India, middle-cast
and Burope.

Kirk (1976} and Saha [ 1988 ) studied genet-
i composition of the population of 5ri Lan-
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ka in order to determine the validity of Cey-
lonese mythology regarding the legendary
origin of the Sinhalese people. While Kirk
(1976) found the Sinhalese 1o be genetically
more close to Bengalis and also with the
Tamils of India to a lesser extent, Saha (1988)
failed 1o recognise any genetic characteristics
in the present day Sinhalese population that
are distinet from those in the Tamils of Sri
Lanka. Later, however, Tay and Saha (1989)
undertook a more detailed study on gene dif-
ferentiation and genetic admixture among the
Sinhalese and the Tamils of Sri Lanka and
found that the Sinhalese have a sironger ge-
netic contribution from the Bengalis of India
than the Tamils of Sri Lanka.

These earlier studies focussing mainly on
the Sinhalese and Tamil population appear to
have aver simplified the historical and my-
tholocial records of Sri Lanka, Therefore, the
degree and the magnitude of the “Toreign ad-
mixiure” might have been compromised. In
view of the abowve the genetic affinitizs of the
Sri Lankan population have been studied af-
ter considering a detailed cthno-historical
account of Sri Lankan populations.

MATERIAL AND METHODS

As far as first study on Mexican-American
is concerned, genetic data were collected as
part of a larger investigation of the cpidemi-
ology of gallbladder disease, whers 1004 ran-
demly selected persons had complete physi-
cal examimations {Hanis, 1991a,b}). From the
1004 persons examined, 993 blood samples
were analysed. The following erthocyte en-
zymes and plasma proteins were examined:
the polymorphic sysiem ABD, Rh, MNSs,
Dulfy(FY), Kell (K), Kidd(JK), Adenylate
kinase(AK), Haptoglobin (HF), Phosphoglu-
comutase | (PGMI1). Glutamate pyruvate
transaminase (GPT), Glyoxalase I (GLO I},
Phosphoglycolate phosphatase (PGP), Este-
rase D (EST D}, Acid phosphatase ( ACPT), 6-
phosphogluconate de hydrogenase {(6-PGDY),
Adenosine deaminase (ADA), Group specif-
ic component (GC), Apolipoproteins E
(APOE), and A-IV (APO ATV, and the mon-
omorphic system Haemoglobin (HB ) and Eezll
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antigen (KP). The details of sample typing,
sampling protocols, and about the area and
project are well documented in Hanis €1 al,
(1983, 1985, 1991a.b).

The allele frequencies for different system
other than PGMI were computed by maximum
likelihood method (Reed and Schull, 1967).
Allele frequencies for PGM | were calculated
by gene counting. The percentage contribu-
tion of ancestral population to the hybrid pop-
ulaticons (the present day Mexican- American)
was caleulated by the method of Chakraborty
{ 1985, 1986); each groupbeing considered as
the product of the admixture of three paren-
tal populations Spanish, Amerindan and West
African. To determine whether the propor-
tions of genes recerved by the sub-populations
from their ancestral sources are significantly
different from each other: a regrssion analy-
sis of heterozy gosity on genetic distance
(Harpending and Ward, 1932} was carried out,
and the significance of regression equation
wis assessed by the method Snedecor and Co-
chran { 1967}, Finally, examination of non-
random association of alleles af different ge-
netic loci by the methods of Brown et al.
{1980} and Chakraborty {1981) was intended
to show whether any residual effects of admix-
ture remain in the current population and 50
make it heterogenous,

Gene frequency data on the ancestral pop-
ulations was oblained from Mourant et al.
(1976) and Hanis et al. {1991h).

Second study deals with the genetic affini-
ties of Srilankan population with special ref-
erence to the Origin of the Sinhalese. In this
context therefore, the available information
on genetic data of various most likely conirib-
utory gene pools is presented in table 1,

Afer careful scrutiny, 1wo data sets were
selecied, and genetic distance analysis was
performed - first on the basis of 11 population
groups: the Sinhalese, the Tamils of Sri Lan-
ka, the Yeddahs, the Tamils of India, the South
Indian Muslims { Andhra Pradesh, Kerala), the
Gujaratis, the Punjabis, the West Indian Mus.
lims (Gujarat, Bombay), the Bengalis, the
populations of Middle east (Saudi Arabia,
Kuwait, Jordian and Iran) and Europe (LK.,
Holland, Denmark ) with 40 alleles contralled

by 13 polymorphic loci; and the second on the
basis of 8 population groups (the Sinhalese,
the Veddahs, the Tamils of India, the Sooth
Indian Muslims, the Gujaratis, the Punjabis,
the West Indian Muslims and the Bengalis)
with 43 alleles controlled by 15 polymorphic
loci (Eshairiya, 1995).

Genetic distances among these population
were computed by Nei's standard genetic dis-
tance (MNei, 1972}, and their standard errors
(SE) by Nei and Roychoudhury's (1974]) meth-
od. To determine the significance of genetic
distances amang the different population the
gene frequency data were comparcd pairwise
by the Chi-square statistic {Mei and Roy-
choudhary, 1974). The distance matrin was
then used to construct a phylogenetic tree
based on unweighted pair-group method with
arithmetic mean (Li Jin, 1988},

The percentage contribution of ancestral
populations to the hybrid populations (the
Sinhalese, the Tamils of Sri Lanka) was cal-
culated by the method of Chakraborty (1985,
R6), each being considered the produoct of the
admixture of three parental population. The
parental population for the Sinhalese have
been considered as the Bengalis and the
Tamils of India, and the Veddahs of 5ri Lan-
ka and for the Tamils as the Sinhalese of Sri
Lanka, the Bengalis and the Tamils of India.

RESULTS AND DISCUSSIOMN

Allele Frequency {Mexican-American of
Starr Coontry]

The allele frequency estimates for the 21
loci (Table 2) were used for a goodness-of-fit
chi-square test to determine whether the phe-
notype and genotype frequencies in the Mex-
ican-Americons, and their sex and birthploce
subgroups, depart from the Hardy-Weinberg
proportions (Table 3), omitling the cases
where sample sizes were oo small (<10 indi-
viduals). The phenciype (genoiype) frequen-
cies for most of the loci are in reasonable
agresment with their respective Hardy-Wein-
berg expectations,

Only 11 chi-squares values out of 189 are
significant (at<0.05). Some of these involves
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small observed frequencies (<3 individuals) of
specific phenotypes (e.g. KK type of the
Kell blood group in total; 2°2°.2°2 33 phe-
notype of PGMYT in Texas males). The overall
pattern of phenotype (genotype) distributions
al these 21 loci 15 in sccordance with the Har-
dy-Weinberg capeciations,

Grenetic Admixtore

Table 4 presents the estimated values of
admixture based on 17 polymorphic genetic
loci. fitting a trikybrid model using the ances-
tral frequencics shown in the appendix . There
is little difference among the Mexican-Amer-
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Tauble 2: Allele frequencles Among Mezican-American of Slare County by sex and place of birth
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ican subgroups, The Spanishcontribution var-  Mexico females, and the African contribution
ies from 55.9% for Texas males io 66,25 for varies from 5.9% in the Mexico total 1o 11.7%
Texas females, that from Amerindians varies in Texas males. The Mexican-Americans of
from 27.6% in Texas females to 34.2% in Starr Coonty, Texas appear 1o be hybrid pop-
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Eell-Kp and HH 1o were monomarphic for Kpb and Hb-a allebs, respectively

Spanish contribution followed by Amerindi-
an and a small West African contribution.

ulations with Spanish, Amerindian and West
African admixture, with a predominantly
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Although the standard errors of these esti-
mates are provided, no rigoroos est of homo-
geneity 15 possible because of the unknown
sampling disiribution of the estimated admix-
ture proporiions (o determine whether the
gene-flow Mmom outside is homogeneous. The
procedure of Harpending and Ward {1982)
was therefore applied. The genetic distance
(r,) of subpopulation from a hypothetical cen-
troid of all subpopuolations 15 related 1o the
average heterozygosity (H=h{1-r}, with ab-
solute value of b being equal to H, the aver-
age heteroeygosity in the pooled population.
Using 18 genetic loci {excluding the two mon-
omorphic Hb and Kp loci, and the APOA [V
locus for which a large number of indivivals
were nol typed ], analysis of the regression
[(Table 5) of heterorygosily on genetic dis-
tance shows it to be consistent with lingarity,
H in the pocled populations (34 06% ) does nol
differ signiticantly from the regression coef-
ficient {33,971, The varicus subpopulations of
the Mexican- American population of Starr
County are therelore similar in the proportion
of the genes they have received from the an-
cestral proportions, which is consistent with
the similarity of admixture propostions esti-
mated in the previeus section,

MNon-random Association Among Genetie
Loci

It is well known that the mixture of pepula-
tions with disparate allele frequencies can
produce non-rondom association of alleles ai
two or more unlinked loci (L3, 1955; Nei and
Li, 1973; Chakraborty and Weiss, 1988). Em-
ploving the procedure suggested by Brown et
al. (1980, from the available genotype data
on each individual, we defined a multi-locus
genotype for each individual excluding the
monemorphic Hb and Kp loci and the APOA
I¥ genotype, for which too few data were avail-
able. With respect to the remaining 18 loci, the
number of loci was determined for which each
of 862 individunls was heterozygous. Compar-
ing the observed distribution with that expect-
ed, under the assumption of random associa-
tion of alleles at different loci using
Chakraborry's ( 198 1) algorithm we find {table
&) that the observed distribution isin fair agree-
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Tabled: Fercentage contribatien from Spanish,
Ameerindian and Wesl African gene poalsio the
condemporary Mesbean-Americans of Starr
County by sex ans birth place

Mexican Spanish Amarindics  Werl Africon
-Ami#riran

Males

Texss SERERTT4 2233206 101.72&1.24
Mezico G 00 42 293321 .37 AO5E065
Tatal SEAZ£24T 31692213 968012
Femnles

Texus 66.2520.21 17572019 6070010
Mlexaca 5002075 34 09£0.51 BS12D 79
Tixinl 631772066 30162057 GU0R=0.30
Total

Texax 63252094 23822081 7EB=043
Mexica G1T1=1.04 FIA7:090 5922047
Toaal 62 ¥kxl 19 3055=1.03 7162100

The computations are done with 17 palymorphic loci
1ABDL Bh, MNS:, DTy, Kell, Kid, AK, ADA, ESTD,
ACE, GPT, GLO, PGD, PGE, Hp, Os and POM 1 }. APOE
lesziad dgta are sl used for sdmixture esikmatios because
allele frequencies at this locug are nof availsble for dhe
appropriare sneeitral popalations.

Total £: Average heterozygosity (H) and genetic

distance from scemtrold {r ) among the
Mexbcan-Amsericans of Starr Coanty based
omn 18 palymarphic leci
Prpuiunan ralE Hi+E
Mules
Texas 000580 0010 03343000550
Mexico 0004810001 5 0 318620 0549
Femubes
Texns 0,001 22000003 03342200553
Blenico U001 G000 1. 3350+0.0559
Regression Analysia: H =b{1-r); H ploticd sgaiss I,

through the arigin has r= 0900 d 1. = 2, p=0.05
Regresion coefficient thecagh arigan (b) = 0.1397 20,0033
Average helerozygosity in pooled population (H) =
D 506200554

ment with the observed one (goodness-of-fity?
with 9d.f. = 19.96, p=0.01). Since the expect-
ed distribution involves the observed data at
least partially (locus-specific observed heter-
ozygosigy values), there are some technical
difficulties for determing the degree of free-
dom of the above goodness-of-fit statistic,
detailed in Chakarborty {1984}, However,
Brown et al, (1980) showed that the expecta-
tions of mean and variance of the number of
heterozy gous loci can be written as functions
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of locus-specific heterogzy gosities under the
assumption of random association of alleles,
and the 95% confidence limit of the observed
variance of the number of heterozygous loc
can also be calculated. In the Mexican-Amer-
ican data the mean number of heterozy gous
loci was 6,63 and the variance was 3,54, Their
expected volues (under random association)
are 6.84 and 3.33, respectively, The 93% con-
fidence limits of the variance are 3.02-3.64,
Clearly, these suggest no evidence of non-ran-
dom association of allele among the 1B poly-
morphic loci in this population.

The admixture results are largely consist-
nt with report for other Mexican-American
groups in the United States, Reed (1974), us-
ing the Rh blood group system, estimated 32,0
+ 5.6% Amerindian ancestry among the Mex-
ican-Americans of California. Gottlieb and
Kimberling's (1979) findings, from a small
admixture study in Colorado, showed 80.0%
Spanish contribution to the population, indi-
cating a somewhat larger Amerindian compo-
nent than séen in other studies. Population
ndmixiure estimates computed for the Mexi-
can-Americans of San Antonio, Texas, based
on skin reflectance (Reletl ford et al., 1983),
showed the Amerindian contribution (1o be
46.0%, 27.0% and 18.0%, respectively among

Tuhle & Dheerved and expecied distribution of the
number of hetervzrgons locl in the Mexican-

Ammerieans of Slarr County Texas
Mumber af _ﬂumbrrqﬁn‘iu’iuir
helerozygons Joci (Abeerved Expacisd
-2 & .72
i Fi .73
i %1 3805
k| 125 115.94
] [, 0] 164961
T 16T 1R5.10
B 137 151.80
L B 9348
10 E] | 4285
11-1R 22 18.56
Tatsl H62 862,00
Menn 6. 630 6.B36
Variance 3.54D 3,331

Goodness-nl-in b=1 %94, d.f.=9, pad0l
5% Confidence interval fod variance (3,024, 3.63H)

the Barrio, Transition and suburban Mexican-
American neighbourhoods. Based on gene
frequency data on L8 genetic loci Chakraborty
et al, (1986} cstimated £3.8%, 310.0% and
18, 7% Amerindian ancestry, respectively, in
the same threes social classes.

The result obtained from the tribybrid mod-
¢l in the presenl investigation indicated
around 62.0%, 30.0% and B.0% contribution
froom the Spanish, Amerindian and West Afri-
can gene pools, respectively. Although vari-
ous studies show some regional as well as so-
cial class wariation regarding the contribution
of Amerindians to the Mexican-American of
the United States, there was no remarkable
heterogeneity in genetic admixture among
subgroups of the Starr County population, Our
cstimates of admixture are similar 1o those
obtained by Garza-Chapa (1983), Cerda-
Flores et al. (1987), Cerda-Flores and Garza-
Chapa {1989) and Cerda-Flores ¢t al. (1991}
for the Mexicans of Nuevo Leon in northeast-
ern Mexico. The Chisquare statistic forthe 21
genetic marker systems 1o fit the Hardy -Wein-
berg equilibrivm indicates that intermixing is
old encugh to have eliminated any early non-
random association of genes.

In summary, on the basis of the genetic dota
presented, it is concluded that the Mexican-
Americans of Starr County, Texas, classified
by sex and birthplace, are not genetically dis-
tinguishable. The findings on genetic admix-
ture indicate a predominant influence from the
Spanish, and lesser contributions from Amer-
indians and West Africans. The history of ad-
mixture is apparently old epough to have
brought the entire Mexica- American gene pool
to Hardy-Weingberg equilibrivm. The multi-
locus heterozy gosity distribution also suppors
the inference of genetic homogeneity.

Coming back to the dynamics of genetic
relationships between Sri Lankan Populations
with special reference to the Origin of the Sin-
halese ihe allele frequencies of 40 alleles in
11 populations and 43 alleles in 8 populations
are presented in table 7.

Average heterozygosity and genetic differ-
ences along with their standard errors among
all the 11 population groups were estimated
using Mei's standard genetic distance among



116

Tabbe 7: Allele frequencies smong the selected population Groups
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all the pairs of population (Table B). The av-
erage heterozy gosny vares between 27.4%
{Bengalis) and 32.6% (Veddbas), The genet-
ic distances show aosignificant differentation
as examimed pairwise by the chi square statis-
Lics,

However, the dendrogram generated from
genetic distance matrix (Fig, 1) revealed an
absorbing pattern of clustering. 1L can be seen
that the Sinhalese, the Tamils of Sri Lanka and
India and the South Indian Muslims form one
clusier, while (he Gujarans, the Punjabis and
the West Indian Muslims form the other. These
Pwo g lusters are quite distinct and do not show
much affinities with the Bengalis, the Ved-
dahs. the populations of Middle Eost and Eu-
rogpe, Infact, the Yeddahs stand out o be way
apart from all the populations,

The results of a more detalled analysis on
the basis of 43 alleles in 8 population groups
for average heterozygosity and the genetic
distince amang all the pairs of populations
together with theie standard errors are present-
eid i table 9, The average helerogy posity var-

17

ies between 27.9% (Sinhalese) and 32,2
(Vieddahs), The genetic distances do not reviend
significant differentation as examined pair-
wis by the chi sguane stalisiic.

Nevertheless, dendrogram produced from
the genetic distance matrin (Fig. 2) and the
clustering obiained, further sirengihens earli-
er observatiens, 1t can be seen that the Sin-
halese. the Tamils of India and South Indian
Muslims form one ¢luster, while the CGujarat-
is, the Punjabis and the West Indian Muslims
the other, an slmost identical clustering ob-
served in the earlier dendrogrom, Here too, the
Bengalis and the Yeddahs are farthest from the
Sinhalese,

Both the dendrograms reveal close similar-
ities between the Sinhalese and the Tamils of
Sri Lanka; the Sinhalese and the Tamils of
Imchia and berween the Tamils of Sei Lanka and
the Tamils of India,

Genetic Admixture

Table 10 presenis the estimaied values of
adimiziure for the two hybrid popaiations i

Tahbe B: Standard genetic distamce and sverage heleroayposity amang the population grosps of Sri Lanka, Indis,

the Middie Easi. and Enrnpe
Fpmidrn Sl is weblis  Eesglh il Pt St - el LR Esapy
Lo in'En i L Fmi
[, 5 e Abarn froro g
Swinkow L
i
HnlLkan {117} ns
=k Fi 250
Wl [T 1] bt ] ELL
ol oM i
Fr— T i am DAl
i aEn il i
LT 1 L] 41 am -] bl U
=l Hn =l £31 Sk
Fargaba 44 k-4 o i1 E 1] s
=2 ] Fin =50 V0 4 E L]
Salfinkn L. 1] [RE 2 k18] in . Jud
Tomrss 4 L1 s = UL i i
Wed nflan 1R 0 ae n T [121] 1 E
Einirm tidh HE] - +S 1k =1 = 111 | il
e vk = LA pai 1 i Pl ] o 12 A am
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blakeFad [SL]] AL b X ] 5 ] 1 10 mn ®E LR
o o wim Al Ca HH LSE] sk A48 o
Faanpe Ak 't} o s 1 ET bk HE ne 1] L |
£L 0 il — i3] =7 zHd T il =k a1 i

Values on the diazgonal are the average heteroeygosites (%) (e g, Sinhalese = 28 445, below ihe disgonal are
stantdard penetic distances in 107 codon hiferesess per locis,
All compatasions are based on 13 polymeorphic loci: ARG, MM, KH, B, HE, HE TF, ACE AK. ESD, PG, PGM anxl

QP
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Fig. 1. Genetic relationships of Sri Lanksn popalations (Sikhalise, Tamils and Yeddahs with Indian popalations
(Tamils, Soath Indias Musline, Gujaratiz, Panjabs, West Indisn Muoskims snd Bungalls) snd pogslaiions
from the Middie East ond Europe based on ihe genetle distance matrix (40 alleles conirolled by 13 bocl)
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Fig. 2. Genete relationships of the Sikhalese with tbe Tamils of India, Sowth Indian Muslims, Gojaraiks, Pus-
jubsin, West Indlan Muslims, Bengalls and the Yeddahs based on the genetic distance matriz (43 allolex

contralled by 15 loel}
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the Sinhalese and the Tamils based on 13 poly-
morphic loci, fitting & eribyybrid model using the
ancestral frequencies shown in appendix 2.
The Bengalis, the Tamils and the Veddahs
are considered parental populations for the
Sinhalese, The Bengalis contribution is found
o be 25.41%, the Tamil (India) contribution
1o be 69 86% and that of the Veddahs only
4.73%. Thus, the Sinhalese have predomi-
nantly Tamil (India) contribution followed by
the Bengalis and the Veddahs. 1t may be high-

influence of the Sinhalese (who already have
a very high contribution from the Tamils of
India) and the Bengalis to a lesser extent.

In conclusion, it may be said that the orig-
inal inhabitants of 5ri Lonka are the Veddahs
who have had little admixture with the Sia-
halese and possibly none with the Tamils, The
Veddahs are quite distinct because they were
confimed to inhospitable dry zones and hardly
influenced by their neighboring inhabitants.
Further, the Sinhaless and the Tamils of Sn

Tahle #: Sinndard genetic distance nnd averags heternaygosity amang the selected populntion proups of Srl Lanka

amd Inidla
Populaiion Simhmlese  Weddwhr Beagalis  Gujenais  Punjabds Fumidls Wiest Sauth
lmdidn Indizan
Murlimy  Muslisg

Sinhalsse 183

=528
Wesldali 1543 32,12

=575 EER
Bengaliz 1058 2049 2857

&5 & i 2.94 w485
i arslis 4.3 2543 BT 2901

wd. I& +11.02 =170 =4.77
Funjahis 5.66 2195 SED U0 020

£2.68 +9.82 =4.94 =0ES £5. 78
Tamils LT 16.8% PG 1.74 2.31 8.3

=TS =5 50 407 =1 23 £1.37 =564
‘Wt Indian 476 26.10 582 03z .55 .57 g [Pl
Muslims =346 10,12 =306 #1.0% .75 =119 =566
South bndian  1.00 18.49 15.50 5054 BED 2,17 TE4 1887
Ml wslinms £, 64 7,18 £9.45 +4. 26 =510 +01.34 =601 =540

Valucs om the Jregonsl Be (e avernge NEleroay goallies (5 12, 5., Sinhalese = 21.55); below the diagonal ase standamd

genetic dismmces in 10" codon differences per locus.

All computatians ae bused on 13 polymeorphic locl: ABC, MM, RH, P HB, HE TE ACE, AK, ESD, PGD, POM end GEPD,

Kell and Duffy,

lighted here that the fusion of the Veddahs and
the Sinhalese has been recaorded in the ancieni
chronicles of Sri Lanka (Dipavamsa and Ma-
havamsa) as carly as 543 B.C., but, the Ved-
dahs were subsequently pushed to inhospita-
bie dry zone for a long pericd of Bime under
the pressure of early colonizers.

While studying the Tamils of Sri Lanka; the
Sinhalese, the Bengalis and the Tamils of In-
dia are considered as ancestral populations.
The contribution of the Sinhalese to the
Tamils of Sri Lanka is found to be 55.20%.
Similarly, the Beagali contribution is found 1o
be 28.17% and that of the Tamils (India}
16.63%. The results indicate a predominant

Lanka are genetically an admixed populations.
The Sinhalese who first came from north-west
India under the leadership of Prince Vijayain
543 B.C. and occupied the Island, have re-
ceived and exchanged a substantial amount of
their genes from and with the populations of
north-zast and south India. The Sinhalese and
the Tamils have no contribution from the pop-
ulation groups of north-west India. In facy, the
contribution made by Prince Vijaya and his
small band of 700 compantons (o the eriginal
pool of the Sinhalese must have been washed
out by the long standing contribution for over
2000 years from the population groups of
north-east and sowth India.



120

Talsle 10 Cantribulion (%) frem the gene poals of
Sinhalese, Bengaits, Indian Tamils and
Vedldmls to the contemporary population
groups of Svi Lanks

Papniative Ninbzlere  Bempalie Tiremd[n Veddadis

M Al 8 &0 BEenh] & TI20. 36
3520987 HLIT2SM0 06,6176

Sinhalese
Tamils

ALl compurstions are bssed om |3 palymarphic losi: ABO,
Bih, REL P, BE, P T ACE, AK, ESD, PG PGM, and
CIRPT

Iuis further observed that although there is
a noleworthy contribution from the Bengalis
(Morth-east India) o the present day Sin-
halese, the Tunnl (South India) contribution is
predominani, The coniribution from the pop-
ulations of North-east India got diluted proh-
ably because the Indian infleence on the Sin-
halese afier Bth century AI>, became predom-
inontly South Indian {Raghavan, 1964). Thus,
the Sinhalese of Sri Lanka are genetically
maore semilar o the Tamils of Sn Lanka and
Indin who were always in close proximity with
cach other historically, linguistically, geo-
graphically as well as culturally.

Im nutshell, the lindings from these two
studies have a pumber of imponant implica-
ficms with respect o the utility of such popu-
lation in anthropogenetic and epidemiologic
conlexts. Firsl, the ethno-historical, mytho-
logical and other related records in associa-
tion with the genetic data can be used (o dem-
onstrate the onigin of o population as also the
genetic relationships between populations.
Sccondly, the demonstration of homogeneity
in an admixed population con suggest that this
population is suitable for siudying disease-
marker association in search of candidate
genes of complex diseascs, such an associa-
tion cannet possibly arise from population
miixure alone (Chakraborty and Weiss, |98E).
Thirdly, in spite of polyphyletic origin of the
admexed population, muili-locus genotypic
distribution can be demonstrated w satisly the
premises of random segregation of unlinked
loci. Therefore, the probability of finding a
specific multi-locus genotype in such a pop-
ulation can be determined by the product rule
of locus-apecific genoiype probabilines. The
E62 Mexican-American individuals on which
I 8-locus penotypes, data were available con-

GALUTAM EUMAR KSHATRIYA

stitute 62 different multiple-locus geno-
Iy pes, iLe norepeal of any multiple-locus gen-
olype wis observed in the sample. Based on
allele frequencies the most probable muliiple-
locus genotype in this population would be en-
countered once inevery 885,764 individuals.
This shows that the discretized genotypic in-
fomation in such a population 1s sufficient 1o
determine the wentity of the individeal even
when the population is of admixed origin.

KEY WORDS Mexican-American, Srilankan. Sin-
halpse, Genetic Admixoure, Gepetic
Loz, Chi-spaere, Centroid.

ABSTRACT A number of blo-statistical sppraschos
arg maw avadlable o usdersinnd the origin of o populaion,
1he genelic relations hips borween the populsions end he
relelive contributlon of snceitral papulations io the
presen dey admiyed p*.rp‘ul-rliuns.'.l'h 2L papeT -
vides the findings of reo differen ::udm; B i umP::-
timatsan of genetic admis e among the Mexican-Amer-
wian of Starr County, Texss and the other on gesetic al-
finities of Srilankan populaticns with special reference 1o
arigin of the Sinkalase. The resales, in aggregaie, sagges!
that ke populations under study are hamogencaus inspile
of thelr admixed patune and point lewards the atiliiy of
#uch populations for genetic and epidemiclogecsl sied-
ies. The findings also sugges che utilsy of hio-sakistically
methods inund- gstsnding the arigin of n populaiionin as-
socialion with othor related focts.
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Appendix 11 Allele frequencies for 17 genetic locl in Mexicon-Americans of Stare Connty amd puintive ancesiral

populsiions
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1 The allele frequencics for the Mexican- Americans are from the presen( survey (smimming over all indiviguala} snd
those for ike ancestral populstioos are compiled from the leersure (see Hanis ¢ al . 1991 b for exact snurees fnam
Mosrant et al%s, 1976 compilation}.
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Appendix 21 Allele frequency 13 genstic locl among the selected Sel Lankan popalstiens and patative ancestral

populations
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* Kshatriys (1995)





