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INTRODUCTION:
In the Indian Subcontinent a vast number of subpopulations exist, originating from different

racial stocks and their diversity is dynamically maintained by linguistic, cultural, religious and

geographical barriers. The genetic markers that are polymorphic in the populations of this

region, show extensive magnitude of variation in allele frequency among subpopulations in

different regions (Papiha et al 1982, Mastana and Papiha 1994). In the countries of the Indian

subcontinent, pooling of genetic information from different populations for medico-legal

problems will lead to spurious results. The necessity to study the genetic composition of

various subpopulations for paternity and forensic testing has recently been advocated by

Lewontin and Hartl (1991) and others. We have studied five main endogamous groups of Sri

Lanka and have seen a considerable variation in their individual allele frequencies for several

genetic systems. The aim of this paper is to examine how theseallele frequency differences

influence parameters like PE (Power of Exclusion), PM (Probability of Match), and DP

(Discriminant Probability) in each of the five endogamous subpopulations.

MATERIAL & METHODS:

Populations:

Sinhalese: The Sinhalese are the largest community on the Island and occupy most of the

south, west and east of Sri Lanka. Religiously the Sinhalese follow Buddhism.
Tamils: The Tamils (Sri Lankan and Indian) are the largest Hindu ethnic minority in Sri Lanka.
They are primarily concentrated in the North and North-eastern regions.

Burghers: The Burghers are the descendants of intermarriages between the Sinhalese and

the Portuguese and Dutch traders. They practise Christianity and are concentrated in the

Western side of the Island.

Moors: The Moors (Muslims) originated through the intermarriages of local people with Arab

traders. Moors are also concentrated on the West Coast.

Malays: The Malays in Sri Lanka are descendants of intermarriages between the Malays

(Malaysia) and local women. The Sri Lankan Malays embrace /s/am andlive practically in every

part of the island.

Blood samples from Sinhalese (100), Tamils (102), Moors (100) Burghers (103) and Malays

(102) were collected and transported by air to the Department of Human Genetics, Newcastle

University for processing and analysis. Standard serological methods were used for analysis

of blood groups (ABO, MNSs, Rhesus, Kell, FY, P, JK and Colton), while red cell enzymes (AK,

ACP, ADA, ESD, GLO, GPT, PGP, PGI, 6PGD, G6PD, LDH, MDH and PGM1 subtypes) and

serum proteins (C3, BF, PLG, ORM1, ORM2 and subtypes of HP, GC, TF and PI) were

analysed using starch gel and iso-electric focusing electrophoresis. Power of exclusion,

Probability of Match and Discriminant Probability was calculated using the methods of Garber

and Morris (1983) and Jones (1972) respectively.

RESULTS AND DISCUSSION:

The allele frequency variation in all the five populations investigated was compared by Chi-

sqaure analysis and overall heterogeneity was observed for 30% of the systems (Rhesus,

KIDD, ACP, ESD, HP, C3, TF, GC systems and PGM1*2+, PLG*1alleles). Sinhalese differed

significantly from other populations in about 12% of the systems (11 out of 92 comparisons),

and a higher numberof significant differences were found in Tamils (12), Burghers (13),

Moors (17) and Malays (14). This diversity among the numberof genetic systemsindicates that
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the five populations of Sri Lanka constitute different subpopulations, maintained by cultural

religious and ethnic barriers. To understand the effect of these genetic differences will have

on paternity and forensic testing , we calculated the Power of exclusion (PE), Probability of

Match (PM), Discriminant Probability (DP) for each system (Table 1). There is a

considerable spread of PE values in Sri Lankan populations. It ranges from 0%in Kell to 45%

in MNSs. The MNSs system is the most informative system followed by PGM subtypes and

GC subtypesin all the five populations. Using only the blood groups, one can exclude

around 83%ofall falsely accused fathers in three populations (Sinhalese, Tamils and Moors),

while this exclusion power of the blood groupsis slightly better in Burghers (86%) and Moors

(87%). Using the battery of red cell enzymes, cumulative power of exclusion (CPE) range

between 73-78%, the highest found in the Moors. For serum proteins, CPE shows a narrow

range 80-83%. Overall using these conventional systems more than 99% of wrongly alleged

fathers could be excluded from each of these populations. Sixteen systems have been found

to be very informative in all the five populations (ABO, Rhesus, MNSs, FY, JK, ACP, ESD,
GLO, GPT, BF, ORM1 and subtypes of PGM, GC, TF, Pl and HP) excluding 99%of alleged
fathers in Burghers and Moors and 98% in Sinhalese, Tamils and Malays.

A further analysis was attempted to calculate the probability of match (PM) and discriminant

probability (DP) of these twenty seven conventional systems. A trend similar to that observedin

PE values was observed in PM and DPestimates.In all populations MNSs shows lowest PM

values, and therefore has the highest probability of being able to discriminate between blood
samples. Other systems with low PM and high DP are PGM and GC subtypes. For blood
groups, there is a very similar range of PM estimatesin ail the five populations with the lowest

in the Moors (1.14 x10 -3 ) and highest in the Malays (2.26 x 10° ). A similar trend was

observed for red cell enzymes and serum proteins. Moors and Burghers showed the lowest

PM values for both red cell enzymes and serum proteins. The combined probability that

two blood samples match on all twenty seven genetic markers varies from 1.09x10-8
(Sinhalese) to 2.64x10-9 (Moors). Using the battery of sixteen systems, PM values varied

from from 1.11x10°/ (Sinhalese) to 2.64x10-8 (Moors).

In conclusion, it seems that in spite of the wide variation in allele frequencies among thefive

populations, the CPE values for each group are very similar, thus the substructure of the

population may have very little effect in paternity testing. Due to considerable variation in

each genetic system in different populations, appropriate genetic database for traditional

markers is still required. The cumulative probability of match is quite different in the

investigated groups therefore, for forensic testing individual subpopulation analysis is essential

and warranted.
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