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Abstract. In order to estimate DNA match statistics it is necessary to understand population genetic

features of the major populations of the jurisdiction. Here we summarise some findings of a large-

scale research project recently undertaken on autosomal microsatellite data from indigenous

Australian donors. This research follows from court decisions that scrutinised the level of

understanding in this area. D 2005 Published by Elsevier B.V.
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1. Introduction

Indigenous Australians have a unique evolutionary history resulting in a complex

system of inter- and intra-tribal relationships. Although European colonisation has

disrupted to a varying extent these and other features of Aboriginal life, forensic DNA

evidence has recently been questioned with respect to the impact that this evolutionary

past may have had on their population structure and thereby, the estimation of DNA match

statistics [R v Bropho [2004] WADC 182 (unreported)].

The extent of substructure within the indigenous Australian sub-population raises two

main questions relevant to the interpretation process: (1) what is the appropriate value of
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the coancestry coefficient, h or Fst?, and (2) what is the effect of substructure on the

performance of the sub-population model? This paper summarises research that focuses on

these issues. Research examining classical markers as well as DNA SNPs has shown

considerable heterogeneity exists within the indigenous Australian population. The

significant question is, to what extent do autosomal microsatellites used in contemporary

forensic testing show similar structuring effects?

2. Population data

Autosomal STR profiles from 6312 indigenous Australian and 28,821 non-indigenous

donors were collated. The non-indigenous groups included Australian and New Zealand

Caucasians, East Timorese, New Zealand Maori and Pacific Islanders. The samples had

been analysed using either the nine-locus AMPFlSTRR Profiler Plusk, the 15-locus

AMPFlSTRR Identifilerk, the 10-locus SGM Plusk (Applied Biosystems, Foster City,

CA) or the GenePrint CTT (Promega, Madison, WI) multiplex PCR systems. Ethnicity

was by self-declaration.

With respect to the indigenous Australian dataset, many data were associated with a

geographic placeholder assigned by either the location of the offence or the place of

residence indicated by the donor. Following reference to the language map of Aboriginal

Australia developed by Horton [1], contemporary placeholders were assigned to a putative

region (regional populations=14) and tribal territory (tribal populations=65). In this way

the data were segregated along traditional rather than contemporary lines.

3. Fst estimation for aboriginal Australian sub-population

Neighbour-joining (NJ) trees were developed using the Genetic Data Analysis (GDA)

software package [2]. Trees were constructed from h estimates for the full set of

populations (Npops=83; N =35,133) and all the remote Aboriginal groups minus the non-

Aboriginal groups and indigenous groups from the urban centres (Npops=65; N =6312).

Estimates for the parameters f (the inbreeding parameter within populations), F (the

total inbreeding coefficient), and h, were obtained using the method of Weir and

Cockerham [3]. In contrast to many previous studies on indigenous Australian populations

involving classical or non-autosomal markers, but in agreement with Ayres et al. [4], we

find that the autosomal STR h values are low. Our analysis supports the use of a h value of

0.03 in the match probability formulae of Balding and Nichols [5] as being sufficiently

conservative for estimates calculated from indigenous Australian data.

4. Reliability of the sub-population model

As a component of the recent conjecture, the performance of the sub-population model

has been questioned along the lines of: (1) what would occur if the estimate used for h in

the match probability formulae differed from the true parameter in the population? (2)

what would happen if the sub-population itself were subdivided?

We have assessed these questions directly by simulation, extending upon the methods

of Curran et al. [6]. The full results are given in Buckleton et al. [7]. The match probability

was estimated probability and compared to the true match probability. The outcome of



Table 1

Results of simulations to test the performance of the sub-population model

Simulation 1

hBreed hCalc Conservative estimates (%) Non-conservative estimates (%)

0.03 0.03 99.3 0.7

0.03 0.05 91.4 8.6

0.03 0.07 75.8 24.2

0.03 0.09 58.1 41.9

Simulation 2

hX hZ hCalc Conservative estimates (%) Non-conservative estimates (%)

0.03 0.01 0.03 99.3 0.7

0.03 0.03 0.03 99.3 0.7

0.05 0.07 0.03 99.1 0.9

0.03 0.09 0.03 99.1 0.9

S.J. Walsh et al. / International Congress Series 1288 (2006) 382–384384
these comparisons was categorised as either conservative, i.e., favouring the defendant, or

non-conservative, i.e., favouring the prosecution. In simulation 1 (Table 1) the value h
used in the calculation (hCalc) was altered relative to the btrueQ or known level of

substructure (hBreed). The results show that if the correct or nearly correct value is used for

h the model appears to be significantly conservative most of the time. In simulation 2

(Table 1) varying levels of sub-structure (hZ) were introduced into the sub-population,

where the population itself already had a known level of substructure (hX). The results

show that the induced departures from HWE and LE in the sub-population appear to have

very little effect on the conservative performance of the model (Table 1).
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