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Abstract 

The modified DNA extraction protocol of anuran skin was determined by using mitochondrial DNA from cytochrome oxidase 

I (COI) gene. There were nine species of 44 individuals comprising two family of anurans; family Bufonidae that comprised 

genera Phrynoidis, Pesdostibes, Ingerophrynus, Dutthaphrynus and Ansonia and family Ranidae were included in this study. 

Specimen were collected from eight localities in Sarawak including Universiti Malaysia Sarawak Campus (UNIMAS),Kubah 

National Park, Gading National Park, Bako National Park, Mount Santubong, Mount Jagoi, Annah Rais (Padawan) and 

Batang Ai National Park. In this study, cytochrome oxidase 1 (COI) of mitochondrial gene was used to investigate suitable 

parameters in amplifying PCR products for skin sampled. The annealing temperature for these selected species ranges from 

50 - 63   based on the optimization. From this study, concluded that the modified DNA CTAB extraction protocol was 

useful to extracting DNA from anuran skin. 

Keywords: DNA extraction protocol, Mitochondrial DNA, Cytochrome Oxidase 1, Family Bufonidae 

Abstrak 

Protokol pengekstrakan DNA yang diubahsuai untuk kulit anuran telah ditentukan dengan menggunakan DNA mitokondria 

dari gen oksidase cytochrome I (COI). Terdapat sembilan spesies daripada 44 individu yang terdiri daripada dua keluarga 

anurans; keluarga Bufonidae yang terdiri daripada Phrynoidis genera, Pesdostibes, Ingerophrynus, Dutthaphrynus dan 

Ansonia dan keluarga Ranidae telah dimasukkan dalam kajian ini. Spesimen telah dikumpulkan daripada lapan lokaliti di 

Sarawak termasuk Kampus Universiti Malaysia Sarawak (UNIMAS),Taman Negara  Kubah , Taman Negara Gading, Taman 

Negara Bako, Gunung Santubong, Gunung Jagoi, Annah Rais (Padawan) dan Taman Negara Batang Ai. Dalam kajian ini, 

cytochrome oksidase 1 (COI) gen mitokondria telah digunakan untuk menyiasat parameter yang sesuai dalam 

memperluaskan produk PCR untuk kulit sampel. Suhu penyepuhlindapan ini adalah di antara spesis yang dipilih dari 50   - 

63   berdasarkan pengoptimuman. Daripada kajian ini, kesimpulan bahawa DNA yang diubahsuai CTAB pengekstrakan 

protokol adalah berguna untuk mengekstrak DNA daripada kulit anuran. 

Kata kunci: Protokol pengekstrak DNA, mtDNA, Sitokrom oksidasi I (COI), Keluarga Bufonidae. 
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1.0 INTRODUCTION  

 Borneo is known as the third-biggest island in the World after Greenland and New Guinea 

(Thiessen, 2008). The island of Borneo is also known as one of the best places to 

understanding one of the World‟s fast disappearing treasures  which is old growth (primary) 

tropical rainforest  (Rowthorn et al., 2008). There are three nations that located inside Borneo: 

Brunei, Malaysia (representing Sarawak and Sabah) and Indonesia. 

Herpetofauna can be divided into two classes which are amphibians (frogs) and reptiles. 

Amphibians are known as cold-blooded and their body temperature kept changed with 

temperature around it (Richardson, 2005). Biologists have discovered that amphibians are 

among the most fascinating and numerous of terrestrial vertebrates. More than 4500 species of 

living amphibians belong to order Anuran and most of 96 % were classified as advanced frogs 

(suborder: Neobatrachia) (Ruvinsky and Maxson, 1996). According to Duellman (1999); 

Lannoo (2005) the number of known extant amphibian kept increased rapidly in recent year 

with over 2700 species. Nearly 350 million years ago, amphibians have evolved a wide range 

of morphological and ecological types (Duellman and Trueb., 1986). Their distinctive features 

include no tail, a short (often stocky body), long hind legs and short front ones, large bulging 

eyes and wide mouth (Inger and Stuebing, 2005; Garbutt and Prudenta, 2006).  

Both of toads and frogs are classified under the Order Anura (Amphibia) which exactly means 

growing without tail when adult (Inger and Stuebing, 2005). Toads are classified under family 

Bufonidae. According to Liu et al. (2000) there are more than 30 species and 33 genera within 

family Bufonidae and it shows that it is one of most species rich amphibian families. But there 

is increase in the number on genera of family Bufonidae from 33 genera to 34 genera with a 
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worldwide distribution except for Australian (Amphibianweb, 2012) and among of that eight 

genera can be found in Borneo. According to Duellman & Sweet, (1999) there are 250 species 

of genus Bufo that distributed around the world and now divided into several genera. 

Phrynoidis asper was known from Borneo, Sumatran and parts of Southeast Asia and shows 

the species had greater movement compared to other species in terms of distribution (Inger, 

2003). 

Graybeal, (1993) stated that the current taxonomy is likely a poor reflection of phylogenetic 

relationship within the family bufonid. Hence, the aim of this study were to examine the 

phylogeny relationship among the bufonids presence in Borneo via optimize the PCR 

amplification and determine the best protocol for extraction to obtain DNA from toad skin.  

PROBLEM STATEMENT:  

Since taxonomic identify of the family Bufonidae keep changes or revised, it is important to 

look at the relationship of the genus at molecular level to valid the species has changed. 

Hence, molecular study was conducts in order to find the relationship within family Bufonidae 

based on mitochondrial gene by using Cytochrome Oxidase Subunit 1. 

RESEARCH OBJECTIVES 

The objectives of this study are: 

1) To identify the best protocol for extraction DNA from anuran (toads) skin. 

2) To optimize the PCR amplification from mtDNA by using COI. 
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2.0 LITERATURE REVIEW 

2.1 Family Bufonidae 

Family Bufonidae are known as “true toads” and are widely distributed around the World 

(Inger and Stuebing, 2005). There are one hundred and forty seven species of frog which 90 

species are endemic to Borneo and among of that consists of Family Bufonidae (Inger, 2005). 

Bornean Toads have been divided into five genera which are Ansonia, Bufo, Leptophryne, 

Pedostibes, Pelophryne and Pseudobufo (Inger and Stuebing, 2005). There are changes in the 

genus from Bufo to Duttaphrynus, Ingerophrynus and Phrynoidis (AmpbiaWeb: 2012). All 

toads within the genus Bufo shared the most special characteristic which is paratoid gland near 

their eyes (Duellman & Trueb, 1996). Moreover, toads were known as poor jumpers among 

Anurans (Graybeal, 1997). Most toads have thick warty on their backsides.  

Each of genera has different distribution. Genus Ansonia were restricted to “primary and old 

secondary forests, including selectively logged forests, in hilly to mountains country” (Inger 

and Stuebing, 2005). Genus Bufo (Toads) mainly lived in primary or secondary forest except 

for Bufo melanostictus usually lived in environment created by human (Inger and Stuebing, 

2005) and also except for species Bufo quadriporcatus mainly confined to peat forest near the 

coast. Whereas genus Pedostibes mostly found in undisturbed forests, though they also may 

encounter in old secondary habitats and also known as only truly arboreal members of family 

Bufonidae. Genus Ansonia, had population radiation in Borneo (Inger et al., 2000), with 12 

species now known from the island showing altitudinal specialization and morphological 

differentiation in adults and larvae (Inger, 1992; Inger& Tan, 1996). Genus Pelophryne has 

little information on their habitat due to their small body size (less than 30mm) with portion of 
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scattered warts on the back and head hence, distinguished from the other toads (Inger and 

Stuebing, 2005). Further studies have showed two new species of bufonids from genus 

Pelophryne are described from the Gunung Murud region of northern Sarawak which are 

Pelophryne murudensis and Pelophryne linanitensis (Das, 2008).  

2.2 AMPHIBIAN SKIN (TOAD)  

The skin is the most important organ system in the amphibians (Gentz, 2007). The differenced 

between frog skin and toad skin are frogs usually have smooth skin whereas toads have large 

lumps or warts on its skin (Ramlah et al., 2011). Skins have been developed into two parts 

which is epidermis and dermis. Each part is closely united but generally unlike in their 

structure of nature and origin (Romeo and Parsons, 1986). According to Wells, (2007) 

mentioned that “the epidermis is derived embryologically from ectodermal cells and the 

dermis is derived mainly from mesodermal cells, which is also give rise to most of the body‟s 

other tissues, including bones, muscle and connective tissues”. The epidermis parts have three 

different layers which are stratum corneum, stratum germinativium and basement membrane. 

But the composition of dermis parts consist of five cells or pigment known as stratum laxum, 

stratum compactum, blood vessel, granular and mucous gland and chromatophore. 

An amphibian‟s skin serves many functions that depended on certain species such as toads 

which contained small organs called gland (Stefoff, 2007). The skin is permeable, means that 

water and gases can pass through the skin as gas exchange. The oxygen gases entered into 

blood vessels and exchanged carbon dioxide moved out through microscopic openings in the 

skin.  The skin of amphibians also permeable to water and often colorful (Stebbins and Cohen, 

1995) which means that they are unable to be active for long in exposed and dry areas because 
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of their inability to conserve body water, which is lost both by evaporation through the skin 

and by the production of a copious and dilute urine (Walker, 1987).  

Toad skin obviously differs from frog. As mentioned by (Ramlah et al., 2011) it showed that 

the difference is due to adaptations to survive in dried habitat compared to frog. That might 

support that the distribution of toads are more wide distributed and easily to survives even in 

human habitat such as Duttaphrynus  melanostictus (common Sunda Toad). Other than that, 

toad skin is thicker compared to frog skin. The thick layer is useful for supporting the paratoid 

gland near the eyes. The toad skin is special because the skin is use as natural weapon to 

defend from predators. The paratoid gland and warts on the skin will secrete a milky, latex-

like toxin when toad is disturbed (Inger and Stuebing, 2005) and this makes them taste nasty 

and dangerous to predators but it is not dangerous to handle by human.  

 

2.3 Skin study 

DNA can be extracted from various sources. In molecular studies, many of researches tend to 

use blood and tissue samples rather than hair and skin for DNA extraction. Actually skin is the 

major part of living organism and possible to extract DNA via it. Simpson et al., (1999) 

mentioned the process of sampling for tissue collection can be harmful and affect the animals 

habitat compared to collect the shed skin. Thus, there is several studied done via skin.  

Extraction of DNA using shed skin has successful by using modified version of Puregene 

DNA isolation kit (Simpson et al., 1999). The study has shows that the complete DNA was 

able to be extracted from the sample and sufficient amount of DNA was also obtained from 

the shed skin that was several months preserved. Clark, (1998) also mentioned the sufficient 

quantity of DNA for PCR amplification can be obtained from the shed skin. In added, the 
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identification of unknown species of reptiles was also determined by collecting the shed skin 

for molecular study. Ojeda et al., (2012) also successful DNA extraction for skin of wild and 

domestic species. They used modification of DNA extraction protocol Sambrook et al., (1989) 

in order to obtain good amount of DNA. As a result, they managed to achieve successful DNA 

extraction for molecular study. Besides the protocol modification, there were several methods 

used including the phenol-chloroform and DNA extraction kit but the phenol-chloroform 

caused the DNA degraded early before molecular amplification and the used DNA extraction 

produced low amount of DNA (Ojeda et al., 2012). They concluded that the novel protocol of 

the study was useful for DNA extraction of skin sample. 

2.4 Mitochondrial DNA  

Mitochondrial DNA is known as genetic material that composed of 37 genes which essential 

for normal mitochondrial function. Based on Avise, (2004) mtDNA had been used widely in 

the molecular markers for phylogenetic study in animals due to its simple genomic structure.  

 According to Harlt & Jones (2001) mentioned that mitochondrial DNA have a characteristic 

that gives information on maternal and non-recombining mode of inheritance.  It was the 

maternally inherited characteristic (Fong, 2010) which means that the characteristic is passed 

on to their progeny (Hoelzel & Dover, 1991). There are several characteristics of 

Mitochondrial DNA that leads to use in comparative analysis of mtDNA which are the small 

size of the molecule and lack of recombination (Semina et al., 2007). Mitochondrial DNA 

(mtDNA) also was widely used as molecular markers in phylogenetics analysis due to its rapid 

rate of evolution (Moore, 1995). Hence, it always widely used in population genetics and 

evolutionary studies (Irwan et al., 1991).  
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2.5 Cytochrome Oxidase 1 

Cytochrome Oxidase 1 (CO1) is a subunit of the cytochrome oxidase complex (appendix D). 

Cytochrome Oxidase 1 (CO1) is very an effective and efficient marker for DNA identification 

to identify the species of the animal (Vilaca et al.,2006).Its amino acid sequence is highly 

conserved across phyla making it easy to align hence it possible to design useful universal 

primers (Hills et al., 1996). Ramlah, (2003) also mentioned that CO1 is very useful as the 

genetic marker in phylogenetic relationship study. 

2.6 Polymerase Chain Reaction (PCR) 

According to Esa et al., (2008) mentioned that molecular study is better and useful in 

identification. Polymerase chain reaction (PCR) amplification is an important step in 

molecular study (Mullis, 1990). According to Mullis & Faloona, (1987) stated that PCR is a 

technique that used to amplify the number of copies of a specific region of DNA to produced 

sufficient amount of DNA.  PCR usually works on the two designated and oriented primers; 

anneal complementary to the targeted regions of DNA template that are to be amplified and 

continued with primer extension (Mullis, 1990; Mullis and Faloona, 1987). The specific region 

of DNA is mainly based on the primer used in the PCR technique.  Palumbi, (1996) have 

mentioned that there are three major phases in PCR known as denaturation, annealing and 

extension.  Rossiter & Caskey, (1993) state that the denaturation phase helps to break down 

the DNA from double to single strands where heat is applied to stop all enzymatic reactions. 

Hence, high and appropriate temperatures have determined to set as denaturation temperature. 

If the denaturation phases were incomplete or only took short process can be the sources of 

failure of genomic DNA (Palumbi, 1996). There were several factors that influence the yield 
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of the PCR amplification. Studies (Saiki, 1989; Erlich et al., 1991) found that the components 

of PCR, protocol and duration can influenced the yield of PCR. 

2.6 Molecular study on Anuran 

Anuran can be classified under two major groups: frogs and toads. Since, the advanced frogs 

(suborder: Neobatrachia) were diverse in various  groups hence, numerous studies of their 

evolutionary history using morphological, behavioral, ecological and biochemical approaches 

were done to determine the phylogenetic relationships but it was still obscured (Duellman and 

Trueb, 1986; Cannatella and Hillis, 1993; Ford and Cannatella, 1993; Hedges and Maxson, 

1993). This was due to morphological traits that were unable to resolve branching patterns 

within the Anuran (Duellman and Trueb, 1986). Then, the findings on molecular phylogenetic 

of certain species are continued in order to differentiate it from other species by looking at 

gene variation rather than morphological differences, since molecular methods were useful for 

elucidation of specific and generic level relationships (Hillis, 1991; Maxson, 1992).  

As usual various type of genes were used in molecular study with varies section of cytochrome 

oxidase. In studied of Ruvinsky and Maxson, (1996) nucleotide sequences of portions of the 

mitochondrial 12S and 16S ribosomal RNA gnes were used to extend the previous study done 

by Hay et al., (1995) and was evaluated phylogenetic relationships within the neobatrachia. 

The analysis was done on eight new representatives of Dendrobatidae, Hylidae, 

Leptodactylidae and Myobatrachidae and 12 representatives for Neobatrachia that support 2 

major lineages (Bufonidae and Ranoidae) by overall almost 900 nucleotide for each. They 

concluded that there were monophyletic among the neotropical Bufonidae and their 

derivatives. 
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 A studied on phylogeny was done by Macey et al, (1998) about the relationships among 

Tibetan populations of Bufo bufo species. This study was identified by using 1063 bases of 

mitochondrial DNA sequences from the gene encoding ND1, tRNA
IIe

, tRNA
Gln

, Trna
Met

 and 

ND2. The DNA sequenced was taken from nine populations that belong to three Asian species 

and three out group. It concluded that there is single tree produced from the parsimony 

analysis of 1063 aligned DNA sequenced containing 181 phylogenetically informative bases 

position.  

Next, further study was done by Liu et al., (2000) on the relationship of Asian Bufonids by 

using partial sequenced of mitochondrial DNA genes. In this study, they used twenty-six 

samples that representing Bufo species from China and Vietnam. The sequences from 12S 

ribosomal RNA, 16S ribosomal RNA, cytochrome b and the control region were analyzed by 

used parsimony. As a result, it shows that the East Asian Bufonids were grouped into two 

major clades.  

In order to gain good DNA band for sequencing analysis, the optimization of Polymerase 

Chain Reaction was done. Several studies had done the optimization of suitable annealing 

temperature for primers bind to specific region. Ramlah and Gawin, (2011) studied on 

Limnonectes species by using Cytochrome oxidase 1 of mitochondrial gene. The study was 

done to investigate suitable parameters for PCR product. They had used three different 

parameters and yet the most suitable parameter was the second program (initial denaturation: 

96
0
C for 5 min, denaturation: 95

0
C for 45 sec, annealing: 48-53

0
C for 1 min 30 sec, extension: 

72
0
C for 1 min 30 sec, final extension: 72

0
C for 10 min, 30 cycles).  
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3.0 MATERIALS AND METHODS 

3.1 Sample Collection 

The sample was collected at eight different localities over Malaysia Borneo (Figure 2). There 

were two methods used: streams transect and forest transect. Mainly, all samples were 

recorded in the following measurement and microhabitat parameter (table 5). 

 

3.1.1 Study sites  

Toad skin were collected from eight study sites: UNIMAS campus (Kota Samarahan), Matang 

Wildlife Centre , Annah Rais (Padawan), Mount Gading National Park, Mount Santubong, 

Bako National Park , Mount Jagoi (Bau) and Kubah National Park. Based on Figure 1, red 

circle indicates the sampling site for fresh samples and green circle for voucher samples site; 

Batang Ai National Park. Only one reference book Inger & Stuebing, (2005) was used for toad 

species identification. Most skin samples were preserved as dry skin inside freezer -80
 o

C and 

some of skin was preserved in wet of 100% ethanol and kept inside fridge -20
 o

C. The skin 

samples preserved in the cryogenic vial containing 100% ethanol produced high quality DNA 

band. Whereas tissues of specimen were preserved with absolute ethanol and all of the 

samples had been preserved as museum voucher specimen. 
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Figure 1: Map of study sites (from http://travelmalaysiaguide.com/images/Maps/borneo-malaysia-map.jpg 

retrieved on 4 October 201) 

3.2 DNA extraction 

There were two methods used to extract the DNA; by CTAB method and Promega Wizard SV 

Genomic DNA Purification System Kits. DNA was extracted from tissue and skin using 

manual Cetyl-trimethyl-ammonium Bromide (CTAB) that be modified. About 20mm
 
of the 

tissue sample (tissue and skin samples) were minced and placed into 1.5 ml appendof tube (A) 

which contains 600 µl of 1X CTAB  and (10-15 µl) proteinase K. According to Scott and 

Graham, (2001) CTAB used as detergent that helps lyse the cell membrane and denatures 

proteins. While, proteinase K is an enzyme that digests the proteins in the tissue sample and 

also helps to digest any composition within skin sample. Then, the mixture from the appendorf 

tube (A) was incubated in the water bath at 65
0
C for one hour. After that, 600 µl of 

chloroform-isoamyl alcohol was added and then the appendorf tube was centrifuged at 13000 

rpm for 20 minutes. A new appendorf tube (B) was prepared and 500µl of upper aqueous 

http://travelmalaysiaguide.com/images/Maps/borneo-malaysia-map.jpg
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supernatant from the previous appendorf tube (A) was added. Then, 500µl of cold absolute 

ethanol were added into 1.5ml appendorf tube (B) and then stored in the freezer for a one 

night. After storing, the appendorf tube (B) was centrifuged at 13000rpm for 20 minutes. The 

supernatant was removed from the appendof tube. Then, 500µl of 70 % cold Ethanol and 25µl 

of 3M sodium chloride (NaCI) were added to the eppandorf. Then, the mixture was 

centrifuged at 13000rpm for 20 minutes. Then, the supernatant was fully removed from the 

tube and the pellet located on the bottom of the appendorf tube was left. The pellet was air 

dried to allow the evaporation of ethanol. Then, the pellet of the DNA was dissolved in 30-

50µl sterilized distilled water. Then, the DNA pellet was stored in the refrigerator (-20
0
C). For 

extraction using Promega Wizard SV Genomic DNA Purification System Kits was done by 

follows protocol within kits.  

3.3 Gel electrophoresis for DNA sample 

The extraction product was determined through gel electrophoresis. Only 2 µl of the DNA 

product was taken and mixed with 2 µl loading dye was loaded in the 1 % agarose gel 

containing ethidium bromide in 1X TAE buffer. Then, the 2 µl of Fermentas GeneRuler 
TM

 

1Kb DNA ladder was used. The voltage was set at 200 Volts for 30 minutes in order to 

complete the process. Then, gel was visualized using UV transilluminator. 

3.3Polymerase Chain Reaction (PCR) amplification 

The standard PCR protocol (Sambrook et al., 1989) was used to amplify the primers targeting 

partial cytochrome oxidase 1 (CO1) was approximately for 500 base pair fragment. The 

amplification was carried out by using thermal cycler (Biometra) machine. The CO1 primers 

sequence that was used in this study is listed inside table1. 
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Table 1: List of primers for CO1 gene used in this study 

Primer Sequence Direction 

CO1-f „5-CCTGCCGGAGGAGGTGAYCC-3‟ Forward 

CO1-e „5-CCAGTAAATAACGGGAATCAGTG-3‟ Reverse 

 

The master mix was prepared according to the number of samples and includes a reaction for 

negative control. The preparation of PCR master mix for one time reaction was shown in 

Table 2. Next, the amplification was done by using the PCR profile in Table 3. Seven PCR 

programs were designated for the optimization (Table 4), following Ramlah (1998) and 

Ramlah (2011) 

Table 2: PCR ingredient used in the study 

Component Quantity (µl) 

5 X reaction Buffer 5.0 

dNTP mix  0.5 

MgCI2 1.5 

Forward Primer 1.25 

Reverse Primer 1.25 

DNA Template 1.5 

Taq polymerase 0.3 

ddH2O 13.7 

Total Volume 25.0 
 

Table 3: PCR parameter used in the study 

Step Temperature (
o
C) Time 

Pre-denaturation 94 5 minutes 

Denaturation 94 45 seconds 

Annealing 50 (optimized) 1 minute 30 seconds 

Extension 72 1 minute 30 seconds 

Final Extension 72 8 minutes 

Soaks 4 Infinity 
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Table 4: Seven PCR programs with different sets of parameters, the number of reaction performed and cycling 

temperatures, following Ramlah,(1998) and Ramlah, (2011). 

PCR programme Cycling Temperature   

A Initial denaturation: 94   for 5 min 

Denaturation: 94  for 45 sec 

Annealing : 50  / (45-55  ) /  (50-

52  ) / (50-55  ) / (55-60  ) (50-

56  ) / (58-63  )for 1.30 min 

Extension: 72   for 1.30 min 

Final Extension: 72  for 8 min 

Storage: 4    for forever. 

 

 

30 cycles 

B Intial denaturation : 92  for 30 sec 

Denaturation: 92  for 45 sec 

Annealing: 45-55  for 30 sec 

Extension: 72   for 1min 

Final extension: 72  for 8 min 

Storage: 4  for forever 

(Based  Liu et al.,2000) 

 

 

30 cycles 

C Initial denaturation: 94   for 5 min 

Denaturation: 94  for 1.30 min 

Annealing : 50  for 1.30 min 

Extension: 72   for 1.30 min 

Final Extension: 72  for 8 min 

Storage: 4    for forever. 

 

 

30 cycles 

D Initial denaturation: 96   for 5 min 

Denaturation: 96  for 45 sec 

Annealing : 50  for 1.30 min 

Extension: 72   for 1.30 min 

Final Extension: 72  for 8 min 

Storage: 4    for forever. 

 

 

30 cycles 

E Initial denaturation: 96   for 5 min 

Denaturation: 96  for 45 sec 

Annealing : 52  for 1.30 min 

Extension: 72   for 1.30 min 

Final Extension: 72  for 8 min 

Storage: 4    for forever. 

 

 

40 cycles 

F Hotstart 

Initial denaturation: 94   for 5 min 

Denaturation: 94  for 45 sec 

Annealing : 50  for 1.30 min 

Extension: 72   for 1.30 min 

Final Extension: 72  for 8 min 

Storage: 4    for forever. 

 

 

30 cycles 

G Ramlah, (1998) 

Initial denaturation: 96   for 5 min 

Denaturation: 95  for 45 sec 

Annealing : 48-53  for 1.30 min 

Extension: 72   for 1.30 min 

Final Extension: 72  for 10 min 

Storage: 4    for forever. 

 

 

 

 

30 cycles 
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Each of the PCR products was run on 1 % agarose gel containing 1µl ethidium bromide for 

conformation of DNA band. The agarose gel electrophoresis is run for 30 minutes at 90 V and 

100bp DNA ladder was used and then were visualized under UV transluminator. 

3.4 Gel electrophoresis for PCR product. 

The PCR product was determined through gel electrophoresis. Only 1 µl of the DNA product 

was taken and mix with 1 µl loading dye was loaded in the 1 % agarose gel containing 

ethidium bromide in 1X TAE buffer. Then, the 1µl of Fermentas GeneRuler 
TM

 100bp DNA 

ladder was used. The voltage was set at 200 Volts for 30 minutes in order to complete the 

process. Then,  gel was visualized using UV transilluminator. 

3.4 Purification of PCR products and sequencing 

The PCR products were purified by using DNA purification kits (Fermentes and Promega) 

according to the manufactures instruction. There were three parts of purification which are 

removal of protein, RNA and fragmented DNA. The purified products were sent for 

sequencing to First Base Sequencing Laboratory to gain the appropriate sequenced. The 

sequenced obtained was used for analysis. 

3.5 DNA sequence analysis 

CHROMAS program software was used to displays fluorenscence-based DNA sequence 

(COI) based in nucleotide bases. Clustal X program was used to multiple alignment COI 

sequences and checked aligns sequence. The Basic Local Alignment Search Tool (BLAST) 

was used to rapid sequence comparison. It was used to identification searches in this study. 

 


