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p53 gene is one of the tumor suppressor genes involved in tumorigenesis. In this research, 
genomic DNA was extracted from normal human blood sample for analysis of sequencing 
in p53 gene. The Viog-ene™ Blood and Tissue Genomic Extraction Kit (VIOGENE Cat: 
#GGI001) was used in DNA extraction. This extracted DNA was then used in peR 
amplification together with specific designed primers for the three experimented exons; 
exon 8, 9 and 11. After PCR, gel electrophoresis was done using one percent of agarose gel. 
The PCRproducts obtained were gel extracted using the Viogene™ Gel Extraction System 
(VIOGENE Cat: #EG 1001) before sent for sequencing process. Consequently, exon 8 and 
9 was amplified successfully, however, failed to be sequenced. Meanwhile, exon 11 was 
failed to be amplified. 
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ABSTRAK 

Gen p53 rnerupakan salah satu daripada gen penindas tumor yang terlibat dalam 
tumorigenesis. Datam penyelidikan ini, DNA genomik diekstrak daripada sam pel darah 
manusia yang normal untuk menganalisis penjujukan gen p53. The Viogene™ Blood and 
Tissue Genomic Extraction Kit (VIOGENE Cat: #GGI00I) digunakan dalam 
pengestrakan DNA. DNA yang diestrak kemudiannya pengamplifikasian peR bersama 
dengan primer yang direka secara spesijik untuk tiga ekson yang dikaji, iaitu ekson ke-8, 
ke-9dan ke-Il. Selepas peR, elektroforesis gel dilakukan dengan menggllnakan satll 
peratus gel agaros. Produk peR yang diperolehi digel-esktrak dengan Viogene™ Gel 
Extraction System (VIOGENE Cat: #EGIOOl) sebelum dihanlar untuk proses penjujukan. 
Sebagai kesimpulan, ekson 8 dan 9 berjaya diamplifikasikan, tetapi, gagal dalam proses 
penjujukan. Manakala, ekson 11 tidak berjaya diamplifikasikan. 

Kata Kunci: gen p53, gen penindas tumor, ekson8 dan 9, ekson I I, penjujukan DNA 



INTRODUCTION 

Cancer has a longer history than mankind. According to Ladik (1994), a tumor has 
been found by S.U. Willinston in the early 1920s in a bone on the skeleton of a dinosaur in 
Wyoming. Rudolf Virchow, a German pathologist, explained that cancer was known as 
"Omnis cellula a cellula", which means cells arise from other cells. According to V armus 
(1993), there are four major cell types prone to tumour formation in a human body; the 
epithelial cells, the connective tissues, the blood-forming cells and nerves. "Cancer is 
caused by the accumulation of mutations in human cells that lead to uncontrolled cell 
growth. It is an evolutionary process in which cells acquire mutations as a result of 
spontaneous and environmentally-induced DNA damage." (Vousden, 2001). There are 
three classes of genes that promote tumor formation: genes that regulate cell proliferation, 
genes that control programmed cell death or apoptosis, and genes required for the repair of 
damaged DNA. Depending on how they affect each process, they can be grouped into two 
general categories: 1) oncogenes and 2) tumor suppressor genes. 

Oncogenes are genes involved in control of cell proliferation. But when abnormally 
expressed, they can transform a normal cell into a tumor cell. According to Knudson 
(1999), oncogenes are symbolized by three letters taken from the name of the tumor in 
which these genes were first discovered, for example, the "c" (c-onc) distinguishes the 
cellular gene from a similar gene present in retroviruses (v-onc). 

Tumor suppressor genes are a family of genes that instruct cells to produce protein 
that restrain aberrant cell growth and division. Since tumor suppressor genes code for 
proteins that slow down cell growth and division, the loss of such proteins allows a cell to 
grow and divide in an uncontrolled fashion. In this way, it allows the cell to grow and 
divide normally and continuously. Several types of tumor suppressor genes have been 
studied, such as p53, Retinoblastoma (Rb), Neurofibromarosis 1 and 2 (Nfl and Nf2), von 
Hippel-Lindau (VHL) and others. 

The p53 gene has been a major focus for many cancer biologists since its discovery 
in 1979 due to its association with a vast majority of human tumors that mostly associate 
with the mutations ofthe p53 gene itself The p53 gene is made up of 11 exons and encodes 
a 2.8 kb mRNA. It consists of 393 codons, and has 3 functional domains; the 
transcriptional domain, the sequence-specific DNA binding domain and the tetramerization 
domain (Figure I). The product ofp53 is 53 kilo Daltons protein. 
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Fiaure 1: This picture shows the structural organization ofp53 protein. (Ko,1996) 

According to Karen (2001), p53 is an extremely efficient inhibitor of cell growth, 
inducing cell cycle arrest and/or apoptotic cell death, depending on cell type and 
environment. Regulation of p53 activity is therefore critical to allow for both normal cell 
division and tumor suppression. Thus, p53 function must be dampened sufficiently to 
allow normal growth and development, while retaining the capacity for rapid induction in 
response to stress associated with tumorigenesis. 
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LITERATRE REVIEW 

Tumor Suppressor Genes 
Tumor suppressor genes are genes whose absence of function can lead to cancer. 

This means that if a pair of tumor suppressor genes are either lost from a cell or inactivated 
by mutation, their functional absence can lead to cancer development. 
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Figure 2: This picture shows the loss or mutation of tumor suppressor gene which leads to cancer 
from a normal cell. (http://newscenter.cancer.gov/sciencebehindlcancerlcancer48.htm) 

Tumor suppressor genes are a family of genes that instruct cells to produce protein 
that restrain aberrant cell growth and division. Since tumor suppressor genes code for 
proteins that slow down cell growth and division, the loss of such proteins allows a cell to 
grow and divide in an uncontrolled fashion. In this way, it allows the cell to grow and 
divide normally and continuously (Figure 2). 

Ficure 3: This picture shows the function of tumor suppressor gene proteins while cell proliferates. 
(http://newscenter.cancer.gov/sciencebehind/cancerlcancer49.htm) 
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p53Gene 

In the early 1980's, p53 gene was first came to be known as a tumor antigen or a 
tumor protein 53 and in the late 1980's, it was called as an anti-oncogene due to its 
function in inhibiting the cell proliferation. Analysis of the mutational events that target the 
p53 gene has revealed evidence for both exogenous and endogenous mutational 
mechanisms. However, according to Oren (1988), p53 has a half-life about 20 min and is 
generally located in the cell nucleus. 

Structure of p53 gene 
The p53 is made up of 11 exons (Figure 4) and encodes a 2.8 kb mRNA. It consists 

of 393 codons, and has 3 functional domains~ the transcriptional domain, the sequence
specific DNA binding domain and the tetramerization domain. According to Macdonald 
(1997), it has 4 "hot spots" for mutation in codons; 129-146, 171-179, 234-260 and 270
287. 
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Ficore 4: Schematic on exons and introns sizes of the p53 genomic organization. (Soussi, 2001) 

The product ofp53 is 53 KiloDaltons protein. The p53 protein prevents a cell from 
completing the cell cycle if its DNA is not replicated properly. It does this by binding to a 
transcription factor called E2F (Cowell, 1995). This prevents E2F from binding to the 
promoters of proto-oncogenes thus preventing them from promoting cell growth and 
division. According to Ko (1996), although the p53 protein acts as a transcriptional 
activator of genes containing p53-binding sites, it is also capable of strongly inhibiting 
transcription from many genes lackingp53-binding sites. 
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Function ofp53 Tumor Suppressor Gene 

"The p53 tumor suppressor gene plays an important role in preventing cancer 
development, by arresting or killing potential tumor cells. Mutations within the p53 gene, 
leading to the loss of p53 activity, are found in about half of all human cancers, while 
many of the tumors that retain wild type p53 carry mutations in the pathways that allow 
full activation of p53. In either case, the result is a defect in the ability to induce a p53 
response in cells undergoing oncogenic stress. Significant advances have been made 
recently in our understanding of the molecular pathways through which p53 activity is 
regulated, bringing with them fresh possibilities for the design of cancer therapies based on 
reactivation ofthep53 response" (Vousden, 2001). 

"p53 functions directly in DNA replication, repair and recombination in order to 
eliminate spontaneous and chemically induced DNA damage (Fig. 4). Once damage occurs, 
p53 undergoes phosphorylation, dephosphorylation, acetylation and sumoylation at 
specific sites in order to serve as a transcription factor. In this role, p53 regulates the 
synthesis of proteins that participate in cellular functions important in the elimination of 
cells with DNA damage or preventing the replication of damaged cells" (Sung, 1995). 

Morris (2001) reported that the association between loss of p53 function and 
malignant progression is partially due to the role p53 plays in the response to DNA damage 
as "guardian of the genome". Recent studies on the cell-cycle with ionizing radiation (IR)
exposed cells led to the finding that the 01 checkpoint is absent in cells with mutant p53. 
Subsequently, it was found that p2raf

', an integral component of the 01 checkpoint, is 
under the transcriptional control of p53 and that synthesis of p21 increases after exposure 
to either IR OI chemical mutagens in cells with wild-type p53. A 02 checkpoint is intact in 
many cell lines with mutations in p53, but evidence exists that a p53-regulated checkpoint 
also operates during the 02 1ransition and that loss of this checkpoint contributes to an 
increase in polyploid cells. Besides that, p53 protein is an integral component of one 
apoptosis pathway that responds to DNA damage such as IR, topoisomerase inhibitors, and 
mutagens that form covalent DNA adducts. p53 protein responds to DNA damage signals, 
which may be the blockage of RNA polymerase II, by up-regulating the synthesis of bax, 
an apoptosis-promoting protein. 
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Figure 5: Nonna! p53 response to DNA damage. (Morris, 2001) 

Morris explained that cellular DNA is damaged by chemical or physical insult (1); 
p53 is up-regulated (2) and undergoes phosphorylation, dephosphorylation and acetylation 
(3) to active isofonns; p53 acts as a transcription factor (4a) and as a structural component 
(4b) of protein complexes; the proteins under the regulatory influence ofp53 and the p53 
protein complexes all modulate cellular functions that influence the mutant frequency (5); 
cells are halted at the various p53-regulated checkpoints (6) to allow the removal (repair) 
of DNA damage (7); when DNA damage is not repaired, the cells are then targeted for 
death (8); these factors combine to reduce the accumulation of mutations within the 
genome (9). When mutation in p53 leads either to the loss of the protein or to aberrant 
function of the protein, the p53-mediated response to DNA damage is abrogated, leading to 
an increase in the mutant frequency. 
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Mechanism ofp53 Mutation 

"When p53 function is impaired, its ability to preserve genomic integrity is 
compromised. This may result in an increase in mutation on both a molecular and 
chromosomal level and contribute to the progression to a malignant phenotype. In order to 
study the effect ofp53 function on the acquisition of mutation, in vitro and in vivo models 
have been developed in which both the frequency and mechanism of mutation can be 
analyzed. In human lymphoblastoid cells in which p53 function was impaired, both the 
spontaneous and induced mutant frequency increased at the autosomal thymidine kinase 
(TK) locus. The mutant frequency increased to a greater extent in cell lines in which p53 
harboured a point mutation than in those lines in which a "null" mutation had been 
introduced by molecular targeting or by viral degradation indicating a possible "gain-of
function" associated with the mutant protein. 

Further, molecular analysis revealed that the loss of p53 function was associated 
with a greater tendency towards loss-of-heterozygosity (LOH) within the TK gene that was 
due to non-homologous recombination than that found in wild-type cells. Most data 
obtained from the in vivo models uses the Lac! reporter gene that does not efficiently 
detect mutation that results in LOB. However, studies that have examined the effect ofp53 
status on mutation in the adenine phosphoribosyl transferase (APRI) gene in transgenic 
mice also suggest that loss ofp53 function results in an increase in mutation resulting from 
non-homologous recombination. The results of these studies provide clear and convincing 
evidence that p53 plays a role in modulating the mutant frequency and the mechanism of 
mutation. In addition, the types of mutation that occur within the p53 gene are also of 
importance in determining the mutant frequency and the pathways leading to mutation. 

OBJECTIVES 

The main objective of this research is to obtain the genomic sequence of exon 8, 9 
and 11 of the p53 gene by using the established primers. In other words, this research is to 
isolate exon 8, 9 and 11 of the p53 gene before proceed with sequencing. 

Apart from that, no comprehensive and regular work of p53 gene on Sarawak's 
cancer cases has been performed. Therefore, this research also has an objective of creating 
novel data for cancer cases in Sarawak using the normal human blood sample before 
employing the patient blood sample for subsequent analysis. Although this work has been 
done elsewhere, there is a need for peR and sequence analysis so that the work can be 
available for mutation surveillance of local cancer cases. From that, it would be possible 
to perform comparative analysis between normal and mutated genomic sequence in order 
to obtain mutation status in colorectal cancerous tissue. 
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1.1 

METHODOLOGY 

Blood Genomic DNA Extraction 

This protocol was conducted based on the manufacturer's protocol. The Viogene™ 
Blood and Tissue Genomic Extraction Kit (VIOGENE Cat: #GGI001) employed on 
normal human blood available in the laboratory. The contents of this kit were Buffer EX, 
Buffer L YS, Wash Buffer, Proteinase K powder, Genomic DNA columns and Collection 
tubes. 

First, 200lli of thawed blood was pipetted into sterile l.5ml microcentrifuge tube. 
After that, 20111 of Proteinase K and 200111 of Buffer EX were added to the sample. The 
mixture was mixed immediately by vortexing for 20 seconds. Later, the sample was 
incubated at 60°C for 20 minutes in order to lyse the cells, and then the incubator at 70°C 
for 20 minutes to inactivate Proteinase K. 

Subsequently, the sample was added with 210111 of ethanol and mixed by vortexing 
for about 10 seconds. Then the mixture was applied to a Genomic DNA column in a 2ml 
Collection tube provided, and was brought to be centrifuged at 8000 rpm for 2 minutes. 
The filtrate was decanted. Five hundred microlitre of Wash Buffer was added and was 
centrifuged at 8000 rpm for 2 minutes and then at full speed (13000 rpm) for the following 
2 minutes to completely dry the column. After that, the Genomic DNA column was placed 
in a new 1.5ml tube and the Collection tube was discarded. The DNA was eluted with 
2(0).11 of preheated ddH20 by centrifugation at 8000 rpm for 2 minutes. Finally, the eluted 
DNA was stored at -20°C until use. 

Agarose Gel Electrophoresis 

The gel electrophoresis was performed by using 1.0% of agarose gel. This 
preparation needed 0.5g of agarose powder, 50mI of IX TAE buffer, Erlenmeyer flask and 
other gel electrophoresis equipments, such as gel tank, comb, gel tray and power pad. 
Preparation of 1 % agarose gel involved dissolving 0.5g agarose powder in 50 ml IX TAE 
buffer in an Erlenmeyer flask. Dissolution was via heating in a microwave. The liquid gel 
was poured into a gel tray which is set up in a gel tank with a comb in order to make wells. 
After Solidification, the comb was carefully removed from the gel while IX TAB buffer 
was poured into the gel tank until the gel is slightly submerged. Then, the extracted sample 
of DNA was mixed with 6X Gel Loading Dye before loaded into the wells. Subsequently, 
the power supply was turn on for the electrophoresis progression until the blue dye 
indicator flowed upon third quarter of the gel. After electrophoresis, the gel was brought to 
be stained in Ethidium bromide (EtBr) for about 15 to 30 minutes and also destained in 
distilled water. Eventually, the gel was viewed under the UV transilluminator for screening 
before photographs were taken using Direct Screen Instant Camera DS 34 Polaroid 
(Ultralum, Inc). 
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Polymerase Chain Reaction (PCR) 

There are three major steps in a peR, which are repeated for 30 or 40 cycles. This 
is done on an automated cycler, which can heat and cool the tubes with the reaction 
mixture in a very short time. 

1. 	 Denaturation 
During the denaturation, the double strand melts open to single stranded 
DNA, all enzymatic reactions stop. 

2. 	 Annealing 
The primers are jiggling around, caused by the Brownian motion. Hydrogen 
bonds are constantly formed and broken between the single stranded primer 
and the single stranded template. The more stable bonds last a little bit 
longer, which primers that fit exactly, and on that little piece of double 
stranded DNA (template and primer), the polymerase can attach and starts 
copying the template. Once there are a few bases built in, the hydrogen 
bond is so strong between the template and the primer, that it does notbreak 
anymore. 

3. 	 Extension 
This is the ideal working temperature for the polymerase. The primers, 
where there are a few bases built in, have a stronger attraction to the 
template, created by hydrogen bonds, than the forces breaking these 
attractions. Primers that are on positions with no exact match, get loose 
again because of the higher temperature and do not give an extension of the 
fragment. 
The bases, complementary to the template, are coupled to the primer on the 
3' side (the polymerase adds dNTP's from 5' to 3', reading the template from 
3' to 5' side, bases are added complementary to the template) 

In this research, the followings were reagents and respective volume used in the 
PCR mixture: 

Reagent Stock Concentration Final Concentration Volume (J,l1) 
PCR buffer lOX IX 5.0 
MgCh 25mM 2mM 4.0 
UP-primer 2.5pmole O.5pmole 10.0 
OOWN-primer 2.5Qmole 0.5pmoie 10.0 
dNTPs lOmM 0.2mM 1.0 
Taq polymerase 2U/I00J,l1 1 U/50J,l1 1.0 
DNA 2.0 

Total volume of reaction mixture, (J.ll) 50.0 
Table 1 Measurement of reagent involved in PCR protocol 

TIle general parameters used in this research are as below for 35 cycles: 

1 PCR parameters ITemperature 0c) IDuration 
Initial denaturation 198.0 	 11 minute 
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uence Direction 
5'-CACCTCTTACCGATTTCTTC -3' Forward 
5'-TGATAAGAGGTCCCAAGACT -3' Reverse 
5'-CCTCfCACTCATGTGATGTC-3' Forward 
5'-TTCACCCCTCAGACACACA-3' Reverse 

Table 3 Primers details used in the research 

Name S 
P53-89UP 
P53-89DP 
P53-1tUP 
PS3-11DP 

Denaturation 94.0 30 seconds 
Annealin re er Table 1 and 2 45 - 60 seconds 
Extension 72.0 1-2 minutes 
Final Extension 72.0 5 minutes 

Table 2 Parameters used in peR cycle 

Primers 

Furthermore, there were 2 designed primers used in the project, a set of primers for 
exon 8 and 9 and another for exon 11. The PCR primers for exon 8 and 9 were: 

P53-89UP and P53-89DP were primer pair used was to amplify part of intron 7 and 
9, whole of intron 8 and both exon 8 and 9 of genomic human p53 gene. In details, the 
genomic region covered by this primer set encompasses 259 bp of intron 7, and reverse 
primer covers 26 bp of intron 9, 150 bp of exon 8, 74 bp of exon 9 and 91 bp of intron 8. 
The forward-reverse primers are intra-intronic. Total expected length of amplified product 
is 598 bp (0.598 kbp). Theoretically, the annealing temperature calculated using the 
formula below is 54°C. Meanwhile, the primer pair, P53-11UP and P53-11DP, which was 
used to amplify exon 11 of genomic humanp53 gene encompasses 50 bp of 5' and 21 bp 
of 3' flanking intron region. Exon 11 is 1277 bp in length. Thus, total expected length of 
this IDlplified product is 1348 bp or 0.1348 kbp. The calculated annealing temperature 
using the same formula as above is 54°C. 

Gel Extraction 

The gel extraction was performed according to the Viogene™ Gel Extraction 
System (VIOGENE Cat: #EGlOOl) manufacturer's protocol. In this kit, there were Buffer 
OEX, Wash I Buffer, Wash II Buffer, Gel Extraction columns and Collection tubes. A 
sterile scalpel blade was firstly used to excise the gel slice containing the DNA fragment of 
interest of which was placed in a sterile 1.5ml tube. Half a mililitre of Buffer GX was 
added and the mixture was incubated at 60°C for 10 minutes to solubilize the gel slice. All 
of the solubilized gel mixture was pipetted to a Collection tube and centrifuged at full 
speed (13000 rpm) for 1 minute. Consequently, the filtrate was discarded. 

The column was washed once with 0.5ml of Wash Buffer I by centrifuging at the 
full speed for 1 minute and once with O.7ml of Wash II Buffer. After that, the column was 
centrifuged again for an additional of 3 minutes to remove ethanol residue. The column 
was then transferred to a new 1.5 ml tube. Thirty microlitres of ddH20 was added and it 

as left to stand for 1 minute before centrifuged for 2 minutes to elute DNA. Finally, the 
tracted DNA was stored at -20°C. 
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Automated DNA sequencing 

In this research, this sequencing protocol was performed based on the ABI Prism® 
Big Oye™ Tenninator Cycle Sequencing protocols (Applied Biosystems). A volume of 
20J.11 reaction mix was prepared, consisting of 8JlI of Big Dye Terminator reaction mix, 1 JlI 
pf 3.2pmol of primer, and 8JlI of DNA template and top up with sterile Ultra-pure water. 
After adding each reagent into a sterile 1.5ml tube, the mixture was mix well and was spin 
briefly. The tube was then placed in a DNA Engine (PTC-2000 Peltier Thennal Cycler, MJ 
Research) with the following parameters for 25 cycles; 90°C for Denaturation, 50°C for 
Annealing and 60°C for Extension. 

Following PCR, the samples were precipitated with 2.0JlI of 3M NaOAc and 50JlI 
of 95% ethanol while moving to the precipitation stage. In this stage, firstly the entire 
contents of each extension reaction was pipetted into a tube of NaOAclEthanol mixture 
and thoroughly mixed. The tube was then inverted and left at room temperature for 13 
minutes to precipitate the extension products before it was spun at maximum speed (13000 
rpm) for 25 minutes. After that, the supernatant was carefully discarded with a 
micropipette and the pellet was rinsed with 250JlI of 70% ethanol. Following washing, the 
pellet was air-dried. Finally, the dried pellet was sent to IHCM for sequencing stages. 
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RESULTS 

Blood Genomic DNA Extraction 

Blood sample was successfully extracted using the Viogene™ Blood and Tissue 
Genomic Extraction Kit (VIOOENE Cat: #001001) was a success. The result was 
observed based on the figure below (Figure 5) taken after running gel electrophoresis. 
Lane 1 indicates the DNA template. 

Lane 
1 

Fipre 6: Gel electrophoresis with 1.0% agarose gel at ~75 volts for 30-35 minutes 

Results that can be reported: 
1. Clear band observed from the figure above. 
2. No contaminations such as RNAs, proteins and others. 
3. No severe fragmentation can be seen, such as smears. 
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PCR ampUfication of exon 8, 9 and 11 

The PCR results obtained from exon 8 and 9 at the annealing temperature of 54°C 
(fable 4), however, no result was obtained from exon 11 using different annealing 
temperatures shown as the table below (Table 5). From this, the primers used in analyzing 
exon 8 and 9 had been proven to be well designed, whereas, for exon 11, the primers used 
has failed in amplifying the interested DNA fragment. The following tables have shown 
the results of different annealing temperatures used in the amplification of exon 8, 9 and 11. 
The Polaroid then indicates the DNA band in consequence of the amplification. The lkb 
DNA ladder is used as a ruler in order to measure the size of the DNA obtained. 

rfi 	 . fT ble4 D'fii 1 erent ann earmg temperatures us ed f4or the ampll catton 0 exon 8 and 9 • 
~Exon 

50.0 51.0 52.0 53.0 54.0 55.0 

8 and 9 X X X X ...; X 

x =	No result. ...; = Result obtained. 

Tab.e 5 D'ffi 1 erent ann earmg temperature us ed£or th catton 0 exon 11: 	 e ampll rfi . f 

~Exon 34.0 36.0 38.0 40.0 42.0 44.0 46.0 48.0 

11 X X X X X X X X 

50.0 51.0 52.0 53.0 54.0 55.0 

X X X X X X 

X=No result. 

Overal~ the PCR result for exon 8 and 9 was very successful, while the PCR result for 
exon 11 was not successful. 
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The figure shown in Figure 6 indicates the results of the peR amplification of exon 8 and 9 
(Lane 2) using the Ikb DNA ladder (Lane 1). As shown in the Figure 6, there is a slightly 
faint band in Lane 2 which indicates the existence of the DNA. The size of the peR 
product is also shown beside the figure, which is in between the band shown 500 bp and 
700bp. 

Lane Lane Lane 
1 2 3 

-600bp 

SOObp 

FIpre 7: This figure indicates the DNA band for exon 8 and 9 with DNA ladder using 1.0% of 
agaroae gel at 7S volts for approximately 30-35 minutes. Lane 1 showed the DNA ladder, Lane 2 
was loaded with PeR product and Lane 3 was the negative control. 

As a conclusion from the observations above, the size of the DNA band is in the 
range from SOObp to 700bp, while the expected size of the peR product was 598bp. This 
means that the DNA band seen above had met the size of the exon 8 and 9 in this research. 
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Gel extraction 

After PCR amplification, the interested DNA fragment is extracted from the gel using 
Viogene'lld Gel Extraction System (VIOGENE Cat: #EGlOOI). The result, as shown in 
Figure 8, was obtained. As indicated, Lane 1 was the 1kb DNA ladder, while Lane 2 
indicated the DNA band, containing exon 8 and 9. 

Lane Lane 
1 2 

-600bp 

8: This figure indicated the DNA band for exon 8 and 9 after gel extraction with lkb DNA 
ladder in Lane 1 and Lane 2 with product from gel extraction using 1.0% of agarose gel at 75 volts 
fOr approximately 40-45 minutes. 

The DNA band in Lane 2 fits the expected size of exon 8 and 9 after gel extraction. From 
the observation of Figure 8, it was concluded that the interested DNA was successfully 
eXtracted from the gel based on the manufacturer's protocol. 
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Automated DNA Sequencing 

10 II Jl 41 50 
'ro T CC ',': T1 ' MAUCe TT CIHT CT T GC ACA NT TT O ANOT O NO CCT GCC CG GT G A 

FIpre 9: This graph shows the result of the automated sequencing using primer P89-UP, 

11 30 4) j() 60 
TA. T AA CCtf TT OCAAAMICCC T ee t{A HACA NCCC OO COOO NCAA IT CCTTT AT 

J'Ipre 10: This graph shows the result of the automated sequencing using primer P89-DP 

rom both figures, the A, C, T and G are the 4 nucleotide bases involved in DNA, while 
N iDdica1es the undetectable nucleotide, The detection of the particular nucleotides is 

hued on the graph peak. showing the highest present. As a matter of fact, this result 
obIaiDed from the sequencing is used to match with the GenBank to search for a particular 

for subsequent comparative analysis, However, there was no result obtained for both 
primers used in the automated DNA sequencing 
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DISCUSSION 

PCRRaula 
Primer used for exon 8 and 9 was an intronic primer because both exons, exon 8 

(ISO bp) and exon 9 (74 bp) were small, sufficiently to be amplified by I set of primer . 
.IaGrcasing the concentration of MgCh and primers to the maximum were some of 
eJl"imization methods used in the PCR, however, did not make a change. PCR parameters 
wen: also adjusted based on published journals, for instance changing annealing 
taupeaatun:s or duration of each steps in PCR and increasing the cycles. From this 
optimization process, the DNA band shown in the Figure 5 for exon 8 and 9 become more 
obvious which means the interested DNA fragment extracted from exon 8 and 9 weremore 
coaceotrated. However, the concentration of DNA will be reduced drastically after the gel 
extraction causing a huge loss of DNA for further analysis. Thus, the concentration of the 
intaated DNA fragment ought to be sufficient for gel extraction. 

In the research, no result was obtained for the analysis of exon 11, even when low 
annealing temperatmes have been attempted. Low annealing temperature affects the 
specificity of the PCR product. Thus, the lowest temperature considered was 34°C. 
Howevet there was still no result probably due to primer errors, contaminations while 
aliquot or degradation of primers. Besides that, there were still many other possible causes, 
for ex.ample insufficient template, poor quality template, insufficient PCR components and 
others. Regardless of all suitable adjustments that have been made, the resuJts were still 
UDIUCCCSSfuI. However, as shown in Table 2 above, there was a result in screening at 
SJ.(fC, but the PCR product was in wrong size. Even though optimizations had been done 
on the MgCh concentration, primer concentration, extending the extension period and 
iDcreasiDg PCR cycle, the product was still unable to obtain. Therefore, the redesigning of 

primer set is necessary. 

HIIW. of Sequences in Exon 8 and 9 

Sequence analysis performed on exon 8 and 9 was carried out although not 
~ good results. GenBank was not able to search the sequence due to the numerous 
.....ectable nucleotides. There are many possibilities for this negative result. The main 
paelllblle cause of this fault probably was due to impurities during preparation or during 
.,aUfication. According to Brown (1994), the incidence of 'carry over' of saIts such as 

within the sample may have occurred during the EthanoVsodium acetate 
pecipilation, which is needed to remove unincorporated dyes, affecting the purity. As a 

of fact, PCR purification should be done before gel extraction in order to purify the 
poduct though it is seen to be clean in the geL Consequently, the result for the DNA 
IeCpIlcing was not successful. 
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CO CLUSION 


Successful results were obtained in the PCR amplification for exon 8 and 9, while 
for elton 11 was on the other hand. It was probably because of the poorly designed primers. 
From that, new set of primers should be designed in order to gain results in future. In 
sequencing. the exon 8 and 9 were not able to be determined as a matter of high 
ooutamination risks while preparing sequencing samples. 

The blood DNA extraction, gel extraction, PCR and sequencing were performed 
based on commercial kits with manufacturer's protocols. Thus, there was no issue on 
protocols in the laboratory. However, technical or practical fault, such as contaminations, 
exposures and others, may affect the results. 

The whole observations of this experiment were done on normal human blood 
specimen. Therefore, the mutation status of cancerous blood or tissue via comparative 
aualysis was not able to be determined as patient blood sample was not available during 

course ofthis study. 

FUTURE WORKS 

In future. the availability of patient blood sample for analysis will provide data for 
mutation analysis work. 
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GENTS AND BUFFERS 

EDTA preparation 
of9.3085g of Sodium ethylenedia-miretetraacetate (EDTA).2H20 is added to 

oflbO. Later, this mixture is stirred vigorously using a magnetic stirrer. Then, the 
• mixtme is adjusted to 8.0 with NaOH pellets. Subsequently, the volume is_.d'to SOml before dispensed into aIiquots and fmally sterilized by autoc1aving. 

batTer 
Tris base is mixed with S7.1 g of Acetic acid glacial and 100ml of O.S EDTA solution. 

ofddH20 is added to dissolve the mixture. Then, the pH is adjusted to ph 7.2 using 
acid. Finally. The mixture is top up to 1000mL 

buffer 
oftbe SOX TAB buffer is dispensed into a l000mI cylinder tube. Then, ddH20 is 

top up until l00Oml. 

l'IallllllAK 
lOailfml in H~ 

mstorage 

AproIeGel
loraprosc powder is added with SOm1 of 1 X T AE buffer in an Erlenmeyer flask. 

it is heated in microwave for 1 minute for dissolve . 

.... bromide (EtBr) 

ZlIIt.ctfEtBr is dispensed in a container and added with SOOml ofdistilled water. 


~r"lfI~ Prepantion 
i& ._..alhtof 12.3g ofNaOAc salt is dissolved in 30ml sterile Ultra-pure water. Then, the 

J!Itiusted to 4.6 using glacial acetic acid. After adjusting the pH, the volume is top up 
r-.-!liDmIbefbre sterilization by autoc1aving. 

......Ior umealing temperature calculation 
••.eJing temperature = [(number of A + T residues) X 2°C + (number of 0 + C 

__>X 4°C] - SoC 
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