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Abstract. A study was undertaken to assess the utility of mtDNA as a forensic tool in the Malay
Peninsular. Two populations, modern Malay and Orang Asli, were sampled and their mitochondrial
DNA (mtDNA) analysed. Comparing the different haplogroups that were found, there are clear
differences between the two populations. As a forensic tool, the use of mtDNA in the Orang Asli is
limited as many individuals share the same haplotype, reducing the power of discrimination. In the
Malay population, the power of discrimination is sufficiently high to make it a valuable tool. © 2003
Elsevier B.V. All rights reserved.
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1. Introduction

Mitochondrial DNA has proven to be a useful tool for human identification as well as
understanding modern human evolution and migrations. Malaysian populations are
underrepresented in the published data, and therefore, before using mtDNA as a forensic
tool in Malaysia, it is important to study the population. This is particularly so when
there are distinct populations within the main population, such as the Orang Asli. In
addition to providing useful information for forensic studies, this information will also
provide information on the relationships of the Malay population with neighboring
populations.

2. Materials and methods

In total, 102 samples were collected from 11 states of Peninsular Malaysia and 58
samples from two populations of Orang Asli (Kensiu and Jahai) were collected. DNA
was extracted using Puregene® DNA Extraction kit. The HVI region was amplified
using L.15926 and H16431 primers and sequenced. Polymorphisms were reported by
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Table 1

Population Samples Haplotypes” Power of exclusion”
Malay 102 73 (6) 0.0203

Orang Asli 58 12 (18) 0.1961

? Total number of haplotypes observed (most frequently occurring haplotype in brackets).
® The probability that two samples chosen at random would have the same haplotype.

aligning the sequence obtained to the Anderson Reference Sequence [1]. RFLP analysis
of the coding region was performed to examine the following mutations: + 10394/
+10397 Ddel/Alul [2,3], +13262 Alul [4], —5176 Alul [4,5], — 12406 Hincll [6],
+12308 Hinf1 [7], — 1715 Ddel [7,8] and — 7025 Alul [5,8]. The haplogroups were
determined using a combination of the HVI sequence and RFLP analysis (haplogroup
nomenclature was in accordance with the above references and M. Richards, personal
communication).

3. Results

Analysis of the hypervariable region I was used to place the samples into haplogroups.
A summary of the mtDNA diversity is shown in Table 1.

Additional information from RFLP sites located outside of the hypervariable regions
was used, in some cases, to place the samples into more highly resolved haplogroups. The
different haplogroups along with their defining polymorphisms and the frequencies of
these haplogroups in the tested populations are shown in Table 2.

From the data, it is clear that there are large differences between the modern Malay and
the Orang Asli populations, both in the power of discrimination and in the haplogroups
composition.

Table 2
The distribution of haplogroups within the modern Malay and Orang Asli populations
Haplogroup Defining polymorphisms Population frequencies
Malay Orang Asli
m? +10394/+ 10397 Ddel/Alul 39.12 5.17
M21la +10394/+ 10397 Ddel/Alul 5.88 34.48
M21b +10394/+ 10397 Ddel/Alul - 1.72
M-D +10394/+ 10397 Ddel/Alul, — 5176 Alul 1.96 -
M-C +10394/+ 10397 Ddel/Alul, + 13262 Alul 0.98 -
B4 9-bp deletion 7.84 -
BS 9-bp deletion 10.78 6.90
E +10394/+ 10397 Ddel/Alul, — 7598 Hhal 1.96 -
Fla — 10394/ — 10397 Ddel/Alul, — 12406 Hincll 16.67 -
N9a — 10394/ — 10397 Ddel/Alul 2.94 3.45
R — 10394/ — 10397 Ddel/Alul 7.84 -
R21 +10394/ — 10397 Ddel/Alul, — 1715 Ddel 1.96 48.28
Y +10394/ — 10397 Ddel/Alul 1.96 -

# Includes all variations of the M super haplogroup that are not specified.
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4. Discussion

As in other populations, mtDNA can be a powerful tool for human identification when
used in the Malay population. However, the differences between the Malay and Orang Asli
populations highlight the need for care in interpreting any results in a forensic context.
Further studies examining the nuclear autosomal and Y-chromosome loci will provide an
improved understanding of the genetic composition in different populations in Peninsular
Malaysia.

References

[1] S. Anderson, A.T. Bankier, B.G. Barrell, M.H. de Bruijn, A.R. Coulson, J. Drouin, I.C. Eperon, D.P.
Nierlich, B.A. Roe, F. Sanger, P.H. Schreier, A.J.H. Smith, R. Staden, I.G. Young, Sequence and organisation
of the human mitochondrial genome, Nature 290 (1999) 457—-465.

[2] A. Torroni, T.G. Schurr, M.F. Cabell, M.D. Brown, J.V. Neel, M. Larsen, D.G. Smith, C.M. Vullo, D.C.
Wallace, Asian affinities and continental radiation of the four founding Native American mtDNAs, Am. J.
Hum. Genet. 53 (1993) 563—590.

[3] T. Kivisild, H.-V. Tolk, J. Parik, Y. Wang, S.S. Papiha, H.-J. Bandelt, R. Villems, The emerging limbs and
twigs of the East Asian mtDNA tree, Mol. Biol. Evol. 19 (10) (2002) 1737—-1751.

[4] A. Torroni, T.G. Schurr, C.-C. Yang, E.J.E. Szathmary, R.C. Williams, M.S. Schanfield, G.A. Troup, W.C.
Knowler, D.N. Lawrence, K.M. Weiss, D.C. Wallace, Native American mitochondrial DNA analysis indi-
cates that the Amerind and Nadene populations were founded by two independent migrations, Genetics 130
(1992) 153-162.

[5]1 A. Torroni, D.C. Wallace, Mitochondrial DNA variation in human populations and implications for detec-
tion of mitochondrial DNA mutations of pathological significance, J. Bioenerg. Biomembranes 26 (1994)
261-271.

[6] T. Kivisild, K. Kaldma, M. Metspalu, J. Parik, S. Papiha, R.Villems, The place of the Indian mitochondrial
DNA variants in the global network of maternal lineages and the peopling of the old world, in: S. Papiha,
R. Deka, R. Chakraborty (Eds.), Genomic Diversity: Applications in Human Population Genetics, Kluwer
Academic/Plenum Publisher, New York, 1999, pp. 135-152.

[7]1 A. Torroni, K. Huoponen, P. Francalacci, M. Petrozzi, L. Morelli, R. Scozzari, D. Obinu, M.L. Sarontaus,
D.C. Wallace, Classification of European mtDNAs from an analysis of three European populations, Genetics
144 (1996) 1835—1850.

[8] V.Macaulay, M. Richards, E. Hickey, E. Vega, F. Cruciani, V. Guida, R. Scozzari, B. Bonne-Tamir, B. Sykes,
A. Torroni, The emerging tree of West Eurasian mtDNAs: a synthesis of control-region sequences and
RFLPs, Am. J. Hum. Genet. 64 (1999) 232—449.



	Mitochondrial DNA profiling of modern Malay and Orang Asli populations in peninsular Malaysia
	Introduction
	Materials and methods
	Results
	Discussion
	References


