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Abstract: Orang Asli is the Bumiputera group that can be found in Peninsular Malaysia and they are divided 

into various sub-tribes based on their physical appearance, culture and their settlement. Temiar is one of the 

Orang Asli sub-tribes that can be found mostly in Perak, Pahang and Kelantan. Fifty unrelated males individuals 

from the Temiar sub-tribes from two villages in Kelantan were analyzed using five Y-STR loci (DYS385a/b, 

DYS389I/II and DYS393). Among the 50 individuals studied, 20 different haplotypes were observed and 11 

haplotypes were found to be unique, while nine haplotypes were shared by more than one individual. The overall 

haplotype diversity for the five Y-STR tested was 0.902 (SE ± 0.015) and the discrimination capacity was 0.400. 

The locus single locus diversity ranged from the highest in DYS389a/b with a value of 0.861 to the lowest of 

0.343 (SE ± 0.054) in DYS393. DNA sequences from the selected samples were then used to develop two types of 

phylogenetic trees; a character-based method and a distance-based method.  
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1. Introduction 

Orang Asli or aborigines are the indigenous minority people of Peninsular Malaysia and they are divided 

into three main tribes which are Negrito, Senoi and Proto-Malay. Each of the main group is further divided into 

six different sub-tribes [1]. Senoi is the largest tribe of Orang Asli and consists of six sub-tribes namely Temiar, 

Semai, Semoq Beri, Jahut Mah Meri and Che Wong. They are found along the slope of the Titiwangsa Mountain 

in the rural areas of Perak, Pahang and Kelantan [2]. They use an Aslian language in their communication 

suggesting that they are historically linked with the tribal people of Burma, Thailand and Indo-China [3]. 

Members of the Temiar sub-tribes mostly make a living through activities such as hunting and gathering, 

swidden agriculture and free trade activity. They are famous for their dream theory where they use their dreams 

to guide them in their social and political life. However, after British colonization, they begin to abandon their 

traditional ways and start to embrace different religions such as Islam and Christianity [4]. 

There are many markers that has been used in the studies of population genetics. One of the most common 

used marker is Y-chromosome Short Tandem Repeats (Y-STR). In human genome, Y-chromosome is only 

present in a single copy in males and passes from father to son while being absence in females. Most of the 

regions on the Y-chromosome escape recombination, and the important feature of escaping the recombination is 

the haplotypes that usually remain constant from generation to generation except if there is a mutation [5]. To 

date, there are more than 100 Y-STR markers that have been used to study paternal lineage [6]. They are used in 

differentiation between individuals due to their high polymorphic nature. However, there has yet any studies to 

be done on the phylogeny of Orang Asli using Y-STR markers.  

This study was carried out to explore the potential of Y-STR markers in the phylogenetic study of Orang Asli, 

specifically the Temiar population in Kelantan. It is also to study the pattern of polymorphism of selected Y-STR 

markers namely DYS385a/b. DYS389I/II and DYS393 in an isolated population. However, more markers and 

subjects should be included in future studies. 

2. Material and methods 

2.1. DNA sample 

ISBN 978-93-84422-41-7    

Proceedings of 2015 International Conference on Biological and Environmental Science  

(BIOES-15) 

Phuket, Thailand, October 1-3, 2015, pp.74-80 

http://dx.doi.org/10.17758/UR.U1015247 74



   Samples were collected after obtaining an ethical approval from the Institute Research Management and 

Innovation (IRMI) of Universiti Teknologi MARA (UiTM), Department of Orang Asli Development (JAKOA) 

and the National Medical Research Register (NMRR). Formal and informed consent were acquired from the 

Orang Asli subjects from two villages in Kelantan and only the one with a pure lineage of Orang Asli were 

selected. Buccal cell samples were collected from 50 unrelated individuals of the Temiar sub-sub-tribes. Sterile 

swab was rubbed against the inner side of the right cheek for approximately 30 seconds and pressed on the 

FTA
®
card (Whatman Bioscience). The process was repeated with the left side of the cheek using a fresh swab. 

FTA
®
cards were left to dry for at least an hour before storage for further use in the lab. 

2.2. FTA
®
card purification 

The card was punched into a disc of 2mm diameter. The disc was then washed with 200µl of FTA purification 

reagent. After 5 minutes, the reagent was discarded and followed by rinsing of the disc using 200µl of TE buffer 

(pH 8.0). The discs were left to dry for at least an hour at room temperature for further analysis. 

2.3. PCR amplification 
The selected markers which are DYS385a/b, DYS389I/II and DYS393 were amplified using Polymerase 

Chain Reaction (PCR). Definite pair of markers were used for each of the selected marker. An amount of 25µl total 

volume per reaction was used. The mix includes 5µl 5X HOT Firepol
® 

Blend Master Mix (Solis BioDyne), 0.4µl 

of each forward and reverse primer, FTA card disc and nuclease-free water. The sample was then amplified in the 

thermocycler (Bio-Rad). The DNA profile for the PCR reaction were; denaturation of DNA for 13 minutes and 30 

seconds at 95°C followed by 30 cycles starting with 95°C for 15 seconds, optimum temperature for each marker 

for another 45 seconds, and 150 seconds of extension at 72°C. It was followed by a final extension at 72°C for 

seven minutes and 30 seconds. The samples were stored at 4°C for further use.  

2.4. DNA fragment analysis and DNA sequencing 

The PCR products were run using 2% of agarose gel in (80V) for size confirmation. All samples were sent for 

fragment analysis. The fragment analysis was conducted using the Applied Biosystem Genetic Analyzer and 

interpreted using a GeneMapper® 4.0 analysis software. The DNA sequencing was conducted using the Applied 

Biosystems 3730XL Genetic Analyzer and were analysed using the Applied Biosystems DNA Sequencing 

Analysis Software v5.2. 

2.5. Statistical analysis 
Data from the DNA fragment analysis were used to calculate the allelic frequency (pi), gene diversity (GD), 

halplotype diversity (DH), locus diversity (DL) and discrimination capacity (DC) for the selected markers. Allelic 

and haplotype frequencies were obtained using a simple frequency formula. DH and DL were calculated using the 

formula by Nei [7] as shown in (1) where the pi values for DH and DL were haplotype frequency and allele 

frequency respectively and n is the number of individuals. 

 


 21
1

ip
n

n
D             (1) 

 

Gene diversity or heterozygosity were calculated using the formula by Nei [7] as shown in (2) where pi  

represents the haplotype frequency. 

 21 ipGD             (2) 

 Discrimination capacity was estimated as the number of individual-specific (unique) haplotypes observed 

divided by the number of individuals typed.  

 

2.6. Phylogenetic tree construction 
Forward and reverse DNA sequences were first aligned using online program Clustal Omega and then 

analyzed with Basic Local Alignment Search Tool (BLAST). The aligned sequences were then used to develop 
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Neighbor-Joining and Maximum-Likelihood tree using MEGA6 software. The trees constructed were then 

subjected to 1000 bootstrap replication to test tree reliability. 

3. Results and Discussion 

3.1. Statistical analysis 
From the 50 unrelated Temiar individuals analysed, there were 20 different haplotypes observed. Among 

those haplotypes, 11 were found to be unique, which means they were only found in one individual. The other 

nine haplotypes were found to be shared by more than one individual. The most common shared haplotype was 

Haplotype 6 as this haplotype was found in 11 individuals. The haplotypes were shown in detail in Table I, 

where Ht is the haplotype, n is the number of individual and pi is the haplotype frequencies.  

 
TABLE I: The Haplotype and Haplotype Frequency of DYS385a/b, DYS389I/II and DYS393 

Ht DYS385a/b DYS389I DYS389II DYS393 n  pi 

1 9,12 13 30 13 2 0.040  

2 10,11 13 28 14 1 0.020  

3 10,11 14 29 14 1 0.020  

4 12,13 13 29 14 1 0.020  

5 12,17 12 28 12 3 0.060  

6 12,18 13 29 14 11 0.220  

7 12,18 13 30 14 1 0.020  

8 13,16 13 29 13 1 0.020  

9 13,16 13 30 14 1 0.020  

10 13,16 14 30 13 2 0.040  

11 13,17 13 29 13 1 0.020  

12 13,17 13 29 14 2 0.040  

13 13,17 13 30 14 1 0.020  

14 13,17 13 31 13 1 0.020  

15 13,18 13 29 14 5 0.100  

16 13,18 13 30 14 4 0.080  

17 13,19 12 28 14 1 0.020  

18 13,19 12 30 14 1 0.020  

19 14,18 13 28 14 7 0.140  

20 14,18 14 29 14 3 0.060  

 

The allele frequency, GD, DL and SE for DYS389I/II and DYS393 are shown in Table II. The allele frequency, 

GD, DL and SE for DYS385a/b are shown separately in Table III. 
 

TABLE II: Allele frequency, GD, DL and SE for DYS389I/II and DYS393 

Allele DYS389I pi DYS389II pi DYS393 pi 

12 5 0.100   3 0.060 

13 39 0.780   7 0.140 

14 6 0.120   40 0.800 

28   12 0.240   

29   25 0.500   

30   12 0.240   

31   1 0.020   

       

GD 0.368 0.634 0.336 

DL 0.376 0.647 0.343 

SE 0.056 0.028 
0.054 

 

 

TABLE III: Allele frequency, GD, DL and SE for DYS385a/b 

Allele n  pi 
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9,12 2 0.040  

10,11 2 0.040  

12,13 1 0.020  

12,17 3 0.060  

12,18 12 0.240  

13,16 4 0.080  

13,17 5 0.100  

13,18 9 0.180  

13,19 2 0.040  

14,18 10 0.200  

GD 0.844 

DL 0.861 

SE 0.015 

 

The overall haplotype diversity for the five Y-STR tested in 50 individuals, was 0.902 (SE ± 0.015) and the 

discrimination capacity was 0.400. The low discrimination capacity value within this sub-tribe was expected  

due to the small number of subjects and Y-STR markers used in the study. Only 20 haplotypes were observed 

from the 50 individuals, suggesting that more markers would provide a higher DC. The discrimination capacity 

value obtained is considered low compared to the DC value of 16 Y-STR markers used in a study of three native 

populations in Sarawak; Iban, Bidayuh and Melanau [8]. However, this finding can also be attributed to the  

Temiars’ lifestyle, culture and isolated area of living, causing more similarities between each individuals. The 

duplicated marker DYS385a/b showed the greatest diversity with the value of locus diversity of 0.861 (SE ± 

0.015). It was also found to have the highest locus diversity in three main Malaysia ethnics; Malay, Chinese, and 

Indian [9] as well as in the Thai population of Yala, Thailand [10]. The least polymorphic locus was DYS393 

with a value of 0.343(SE ± 0.054) where only three alleles were found in the locus. This value was very similar 

to the result of a study in the Japanese and Central Poland population, showing that the diversity of this locus is 

almost consistent throughout different populations all over the world [11,12]. The DL value for DYS389I was 

more similar to other populations compared to DYS389II. The DL values for the DYS389II varied more in 

different populations although its mutation rate is the same with DYS389I. Although those two loci have the 

same length for their repeat motifs, the numbers of repeats in DYS389II were much higher, increasing the 

chance of polymorphism [13]. 

3.2. Phylogenetic analysis 
A total of six phylogenetic trees have been developed using the preliminary results from this study where two 

trees, Neighbor-Joining (NJ) and Maximum-likelihood (ML) trees were constructed for DYS389I, DYS389II and 

DYS393. These trees were then subjected to 100 replication bootstrap analysis. Sequences retrieved from database 

(NCBI) were used for both tress [14,15]. Analysis for three trees for DYS389I and DYS389II (Figure 1, Figure 4 

and Figure 5) showed that samples 56, 60, 70 and 80 were grouped together in clade A, except in Figure 4 where 

sample 80 was outside clade A. This suggests that trees using DYS389I markers to compare between samples are 

reliable enough to distinguish subjects from different locations. The low bootstrap value on most of the branches 

might be due to the lack of differences between the nucleotides of the sequences. It can also be due to the short 

sequence, merely around 150 base pairs, not enough to provide reliable variances to be translated into high 

bootstrap values. 

 On the other hand, in the Neighbour-Joining tree for DYS389II (Figure 2), the groupings of subjects into 

clades are not relative to their location. Although this locus has longer sequences, the differences in them are not 

enough to group them according to location. More samples are required but it can be said for now that DYS389II is 

not a good locus for tree building compared to DYS389I. Trees constructed using DYS393 (Figure 3 and Figure 6) 

show positive groupings of subjects according to their respective villages. However, the bootstrap values of 

DYS393 were also the lowest, indicating that, although it showed to be a good locus to compare subjects 

phylogenetically, the results might be less reliable.  
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     Fig 5: ML tree for DYS389II                  Fig 6: ML tree for DYS393                          

Fig 3: NJ tree for DYS393 Fig 4: ML tree for DYS389I 

Fig 1: NJ tree for DYS389I  Fig 2: NJ tree for DYS389II  
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4. Conclusion 

Preliminary results showed the polymorphism that occurred in the Temiar’s sub-tribe of Orang Asli in Kelantan. 

Combinations of five Y-STR markers; DYS385a/b, DYS389I/II and DYS393 have low discrimination capacity 

suggesting that this combination would not be good enough to distinguish between the male individuals in a 

population. DYS385a/b showed the highest single locus diversity and can be useful to determine the male lineage. 

DYS393 however, was the least polymorphic locus and it might not be useful to distinguish between individuals. 

DYS389I showed a promising result to be used in the phylogenetic analysis while DYS393 might not be a good 

locus to be used as it lacks reliability. From the preliminary results, it can be suggested that more markers should 

be used and the study should be extended to other Orang Asli’s sub-tribes so that it can provide a high 

discrimination capacity and be useful in forensic application as well as in phylogeny field.    
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