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ABSTRACT

Background/Objective: Single nucleotide polymorphism (SNP) is a commonly occurring DNA sequence variation within the
human population. The prevalence of these sequence variations differs in various populations and may lead to the suboptimal
regulation of genes, including those of the apoptosis pathway. The regulation of cellular death is partially controlled by the
interaction between tumor necrosis factor receptor family gene, Fas and its ligand, FasL. A base substitution in Fas -670 A>G
(rs1800682) has been found to alter the binding affinity of the Fas protein to its activators, potentially altering its apoptotic
potential. The lack of proper apoptosis regulation can lead to a wide plethora of human conditions involving uncontrolled cellular
growth such as cancer. The purpose of the study was to investigate whether there was any association between the Fas -670
polymorphism and risk of cervical cancer in multi-ethnic Malaysian women.
Methods: Using restriction fragment length polymorphism (RFLP-PCR), Chi-square and logistic regression analysis, this study
investigated the Fas -670 SNP and its associations with cervical cancer in the multi-ethnic population of Malaysia.
Results: No significant associations were found between Fas -670 A>G SNP and risk of cervical cancer using the genotype
model, dominant model and allele frequency model analysis, even after stratification into the Malay, Chinese and Indian ethnic
subgroups; and cancer types.
Conclusion: Our results showed that the A>G SNP of Fas -670 does not affect the risk of cervical carcinogenesis in Malaysian
females.
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1. INTRODUCTION
Apoptosis, the process of programmed cell death, is critical
in a multitude of developmental processes, which includes
the regulation of damaged cells and the maintenance of tis-

sue homeostasis.[1] The regulation of apoptosis in the human
body is triggered by two main apoptotic mechanisms; the
extrinsic receptor mediated pathway and the intrinsic mito-
chondrial pathway.[2] The proper function of components in
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both pathways ensures that compromised cells are dealt with
swiftly and effectively via a series of mechanisms resulting
in the dysfunction of the membrane, shrinkage of the cells,
condensation of the chromatin and the DNA degradation of
abnormal cells.[3] The death of these cells is often necessary
for preventing the onset of malignancy in the body. However,
genetic variability in the genes associated with the mech-
anism of apoptosis can potentially compromise regulatory
function resulting in abnormal growth and cancer.[4]

Cervical cancer is one of the most common cancers found in
females worldwide. Approximately 527,600 new cases were
reported and 265,700 deaths were attributed to cervical can-
cer cases worldwide in 2012 alone.[5] In the multi-ethnic pop-
ulation of Malaysia, cervical cancer is the 3rd most common
female cancer attributing towards 7.7% of all cancer cases in
females throughout 2007 to 2011. Cervical cancer was found
to be most prevalent in Chinese females, followed by Indian
and Malay females with an age standardized rate (ASR) of
9.8, 7.6 and 5.1 respectively.[6] The main culprit in cervical
carcinogenesis is the human papillomavirus (HPV).[7] The
high risk oncogenic types of this sexually transmitted virus
are found in almost every cervical carcinoma case and are
considered to be an essential factor in cervical transforma-
tion.[8] Even so, infection with HPV in the cervical cells
rarely progresses with cervical malignancy,[9] as infected
cells could be subjected to cellular death via apoptosis by the
human immune system. Up to 99.7% of cervical carcinoma
cases worldwide can be found with traces of HPV,[8] but less
than 1% of HPV infected conditions actually proceeds into
malignancy.[9]

One of the most important triggers of apoptosis in the re-
ceptor mediated pathway is the interaction between the Fas
(TNFSF6, CD95/APO-1) [GenBank: 31968] protein and its
ligand, FasL.[10–12] The Fas gene is a member of the tumor
necrosis factor receptor family, capable of triggering a death
signal cascade which leads to cellular apoptosis via cytotoxic
T-lymphocytes and NK cells.[12–14] The expression of Fas has
been found highly regulated in a multitude of cells, including
the basal squamous cells of the cervix.[15] Hence, variations
in the expression of the Fas genes within these cells could
directly affect apoptosis. In addition to that, Fas expression
is detectable alongside the presence of high risk HPV-16 and
HPV-18,[16] suggesting that the regression of HPV infection
in cervical cells can potentially be affected by Fas -induced
cellular apoptosis targeting HPV infected cells, eliminating
them before the viral copy reaches critical mass and triggers
neoplasia.

One of the many conditions which may alter Fas expression
in the cervix is the occurrence of a single nucleotide poly-

morphisms (SNPs) within the promoter region of the Fas
gene.[17] Of particular interest is Fas -670A>G (rs1800682)
found at the STAT1 transcription factors binding site.[18] The
STAT1 proteins function as signal transducers and transcrip-
tion activators for the Fas gene.[19] The substitution from
A to G at this SNP has been found to produce a Fas pro-
tein with differing binding affinity to STAT1[20] altering the
promoter activity of Fas and causing a change in the apop-
totic potential. Moreover, since the prevalence of SNP varies
from one population to the next, certain populations may
inherently have a lower apoptosis potential and subsequently
be more susceptible towards harbouring HPV infected cells,
predisposing them to cervical carcinoma.

In this case-control study, the prevalence of Fas -670 SNP in
females of various ethnic groups residing in Malaysia was
investigated in order to identify associations with cervical
cancer.

2. METHODS
2.1 Study subjects
A total of 313 cervical samples from females from the three
main ethnic groups (Malay, Chinese and Indian) in Malaysia
were included for this study. From these, 204 Thin Prep
samples processed at National University of Malaya Hospital
(HUKM) from 2008 to 2011 for Papanicolaou (PAP) smear
screening were randomly selected and designated as the con-
trol group. These control samples were previously tested
negative for HPV and negative for intraepithelial lesions and
malignancy (NILM). Subsequently, 109 archival formalin
fixed paraffin embedded (FFPE) tissue samples, were also
randomly selected from the same hospital and designated
as the case group. These tissue samples were also collected
from 2008 to 2011, have been previously diagnosed with ei-
ther squamous-cell carcinoma (SCC) of the cervix, cervical
adenocarcinoma (ADC) or cervical adenosquamous carci-
noma (ADSC). Table 1 shows the distribution of controls and
cases across the three ethnics of Malaysia and the distribution
of cases according to carcinoma type.

Table 1. Study population characteristics
 

 

Character Control Cases Total 

Mean age  
(Range) 

40.89 
(21-73) 

52.72 
(24-84) 

45.01 
(21-84) 

Ethnicity 

Malay 66 56 122 

Chinese 97 35 132 

Indian 41 18 59 

Carcinoma type 

NILM 204 

Squamous cell carcinoma (SCC) 36 

Adenocarcinoma (ADC) 70 

Adenosquamous carcinoma (ADSC) 3 
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Institutional ethics approval for carrying out the study was
obtained from the Medical Research and Ethics Committee
of National University of Malaysia (Universiti Kebangsaan
Malaysia), prior to commencing the experiments. Informed
consent was also obtained from the study participants. DNA
extraction was done using QIAAMP DNA Mini Kit (Qiagen
GmbH, Germany).

2.2 Identification of Fas -670 single nucleotide polymor-
phism

Restriction fragment length polymorphism (RFLP) was used
to identify the single nucleotide polymorphism for both case
and control samples. After DNA extraction, PCR amplifica-
tion was carried out using the following primers: - Fas -F:
5’-GGC GCA ACA TCT GTA CTT T-3’ (forward) and Fas
-R: 5’-CAG GAG CCT TGG CTA ATT-3’– 3’ (reverse).

The primers were modified from those described in a previ-
ous study,[17] producing shorter amplicons which improves
the amplification process for genomic DNA derived from
archival FFPE tissue samples.

2.3 Polymerase chain reaction
The polymerase chain reaction (PCR) was carried out in du-
plicates for each sample. Each 50 µl reaction contains 0.2 to
0.5 µg of genomic DNA, 0.2 µM each of both forward and
reverse primers, 0.2 mM of each of the four deoxynucleotide
phosphates, 1× PCR buffer and 1.25 U of EURx Taq poly-
merase (Roboklon GmbH, Germany). PCR amplification
was carried out using BIORAD C1000 Thermal Cycler (Bio-
Rad Laboratories, USA) using the following protocol: Initial
denaturation temperature of 94◦C for 5 minutes; 35 cycles
of 94◦C for 30 seconds, 55◦C for 30 seconds and 72◦C for
45 seconds; and a final extension step at 72◦C for 5 minutes.
Gel electrophoresis was carried out using a 1.5% agarose gel
(Sigma-Aldrich, USA) with ethidium bromide staining. The
PCR fragments were visualized using a UV transilluminator.
The primers amplify a 149 bp segment of the Fas promoter re-
gion carrying the -670A>G single nucleotide polymorphism
site.

2.4 Fas PCR purification and RFLP
After confirmation of amplification, the sample amplicons
were purified using GeneJET PCR purification kit (Thermo
Fisher Scientific, USA). An aliquot (50 ng) of the purified
products was treated with the FastDigest restriction enzyme
MvaI (Thermo Fisher Scientific, USA). Gel electrophore-
sis was carried out for the resulting amplicons using a 3%
agarose gel, pre-stained with ethidium bromide. The gel was
then viewed under a UV trans-illuminator. The MvaI enzyme
digests the 149 bp amplicons if the SNP substitution A>G

was present producing two bands of 105 bp and 44 bp respec-
tively. The AA genotype remains undigested by the MvaI
restriction enzyme, maintaining the 149 bp band, whereas
the GG genotype is fully digested showing the 105 bp and
44 bp bands. The heterozygous AG genotype is partially
digested and will show the 149 bp, 105 bp and 44 bp bands
simultaneously. Verification of the RFLP results was done
by sequencing the PCR products for 10% of the samples (1st
Base Laboratories, Malaysia).

2.5 Data analysis
Data was analyzed using Statistical Package for Social Sci-
ences (SPSS). MvaI allele frequencies association with cer-
vical cancer risk was determined using crude odds ratio (OR)
and 95% confidence intervals (95% CI) acquired from χ2

statistical test. Unconditional logistic regression analysis
was carried out to acquire the adjusted odds ratios for the
SNP using the AA genotype as the reference category for
both control and case group. Adjustments were done to-
wards controlling the potential confounding effect of age.
Study population was also stratified according to ethnicity,
controlling the variable as it could modify the outcome of
analysis. P values are based on two sided probability test
with a significance level of P < .05.

3. RESULTS
The SNP present at Fas -670 for all controls and cases ex-
cept one sample was successfully identified using the gel
electrophoresis after treatment with MvaI restriction enzyme.
Figure 1 shows the PCR fragmentation after restriction en-
zyme digestion. No deviation was found between the rep-
resentative sequencing data chromatogram and the RFLP
results. Figure 2 shows the sequencing chromatogram for
each possible genotype after restriction enzyme digestion.

Next, Table 2 shows that no significant association was found
in the general population between the Fas -670 AG and GG
genotype when compared to the AA genotype among females
with cervical cancer. Even so, both AG and GG genotypes
were non-significantly associated with lower odds ratio for
cervical cancer when compared to the AA genotype. The
dominant model analysis also shows a reduced association
of AG and GG genotype compared to the referent wild type
AA genotype (OR = 0.57; 95% CI = 0.297-1.094). As for
the stratified study population, no significant association was
found in any of the stratified ethnic groups in the genotype
analysis. Despite the lack of significant associations, the
genotype GG reduces the odds of cervical cancer in the
Malay and Indian ethnics but increases the cervical cancer
odds in the Chinese ethnic. The AG genotype was also found
to contribute to the non-significant reduction in odds of cer-
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vical cancer in all three ethnicities. However, no significant
associations were found in the dominant model analysis and
the allele frequency analysis in the general study population
and in the ethnic-stratified study population. As with the
genotype model analysis, the G allele is found to decrease
cervical cancer odds in the Malay and Indian ethnic groups
but increase the odds in the Chinese ethnic group. Further
stratification according to cancer types, as shown in Table 3,
did not show any significant association between the SNPs
and cervical cancer.

Figure 1. PCR bands after RFLP and gel electrophoresis.
Fas -670 AA genotype is undigested by the MvaI enzyme
and hence remains as a single 149 bp band. Homozygous
GG genotypes are fully digested, forming two smaller bands,
105 bp and 44 bp. Heterozygous AG genotype are partially
digested resulting in 3 bands; 149 bp, 105 bp and 44 bp.

Figure 2. Sequencing chromatogram for the PCR
amplicons. The arrow indicates the location of the Fas
-670A>G SNP. (A) shows the sequencing chromatogram
obtained from a sample harbouring the homozygous A
genotype. (B) shows a doublet peak of A and G nucleotides
from a sample with heterozygous genotype. (C) shows a
sample with homozygous G genotype.

Table 2. Fas -670 genotypes and alleles association with invasive cervical carcinoma
 

 

Population (n) Genotype (n; %) Controls (n; %) Cases (n; %) ORb 95% CI p valued

Total (312)e A/A (73; 23.4%) 44 (21.6%) 29 (26.9%) 1a - - 
A/G (171; 54.8%) 116 (56.9%) 55 (50.9%) 0.556 0.282-1.096 .09 
G/G (68; 21.8%) 44 (21.6%) 24 (22.2%) 0.612 0.263-1.425 .255 
G/G + A/G vs A/A - - 0.57 0.297-1.094 .091 
G allele (307; 49.2%) 204 (50.0%) 103 (47.7%) 0.912c 0.655-1.268 .641 

Malay (121) A/A (21; 17.4%) 8 (12.1%) 13 (23.6%) 1a - - 
A/G (65; 53.7%) 36 (54.5%) 29 (52.7%) 0.428 0.121-1.509 .187 
G/G (35; 28.9%) 22 (33.3%) 13 (23.6%) 0.296 0.071-1.224 .093 
G/G + A/G vs A/A - - 0.379 0.113-1.270 .116 
G allele (135; 55.8%) 80 (60.6%) 55 (50.0%) 0.650c 0.390-1.084 .127 

Chinese (132) A/A (36; 27.3%) 26 (26.8%) 10 (28.6%) 1a - - 
A/G (71; 53.8%) 54 (55.7%) 17 (48.6%) 0.701 0.250-1.965 .5 
G/G (25; 18.9%) 17 (17.5%) 8 (22.9%) 1.551 0.415-5.801 .515 
G/G + A/G vs A/A - - 0.852 0.321-2.261 .748 
G allele (121; 45.8%) 88 (45.4%) 33 (47.1%) 1.074c 0.621-1.858 .907 

Indian (59) A/A (16; 27.1%) 10 (24.4%) 6 (33.3%) 1a - - 
A/G (35; 59.3%) 26 (63.4%) 9 (50.0%) 0.464 0.118-1.818 .27 
G/G (8; 13.6%) 5 (12.2%) 3 (16.7%) 0.522 0.068-4.032 .534 
G/G + A/G vs A/A - - 0.473 0.126-1.783 .269 
G allele (51; 43.2%) 36 (43.9%) 15 (41.7%) 0.913c 0.413-2.018 .981 

Notes.a Reference genotype. b Unconditional logistic regression was used to obtain odds ratio: adjusted for age and ethnicity for overall study population; and age only for ethnic stratified population 
c Crude odds ratio based on A allele as referent. d p values are two tailed and <.05 is statistically significant. P values for G allele are adjusted for Yates Correction for continuity. e The SNP for one 
sample was non-identifiable and was excluded from the analysis. 
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Table 3. Fas -670 genotypes and alleles association with invasive cervical carcinoma: by cancer type
 

 

Genotype 
NILM  SCC ADC 

n (%)  n (%) OR (95% CI) p d n (%) OR (95% CI) p d 

A/A 44 (21.6%) 11 (30.6%) 1a        16 (23.2%) 1a - 

A/G 116 (56.9%) 18 (50.0%) 0.484 (0.181-1.290)b .147        36 (52.2%) 0.720 (0.321-1.614)b .425 

G/G 44 (21.6%) 7 (19.4%) 0.629 (0.183-2.164)b .462        17 (24.6%) 0.772 (0.288-2.069)b .607 

G/G + A/G 
vs. A/A 

- - 0.517 (0.203-1.317)b .167         - 0.733 (0.336-1.597)b .434 

G allele 204 (50.0%) 32 (44.4%) 0.800 (0.483-1.324)c .458          70 (50.7%) 1.029 (0.700-1.514)c .961 

Notes. a Reference category. b Unconditional logistic regression was used to obtain odds ratio: adjusted for age and ethnicity. c Crude odds ratio based on A allele as 
referent. d Statistical significant P value is <.05. P value is two tailed and adjusted for Yates Correction for continuity. 

 

4. DISCUSSION

The Fas gene is a critical gene in the regulation of apop-
tosis in cells. These cells may be afflicted by a multitude
of conditions which result in cellular stress and DNA dam-
age that requires the induction of cellular death to prevent
widespread damage. Apoptosis may also be triggered in
response to infection by HR-HPV, eliminating the infected
cells prior to or during viral integration or even in response
to cervical cancer. The Fas mediated apoptosis mechanism is
triggered by interferon gamma from inflammatory cells. The
interferon gamma proceeds to activate tyrosine kinase which
phosphorylates STAT1 forming the tyrosine-STAT1 complex.
The complex upon integrating with the nuclear transcription
element of Fas promoter initiates gene transcription.[21] Af-
ter gene activation, Fas receptor proceeds to bind with its
ligand, FasL, triggering the trimerization of the Fas receptor.
An intracellular Fas-associated death domain (FADD) binds
to the death effector domain (DED) on the Fas receptor.[22]

Pro-caspase-8 and pro-caspase-10, the non-active initiator
components of the caspase pathway then binds to FADD, re-
sulting in the formation of the death-inducing signalling com-
plex (DISC).[23] The close proximity of these pro-caspases
to the DISC allows them to be cleaved and become active
caspase-8 and caspase-10 heterotetramers.[24, 25] Caspase-8
and caspase-10 activates the subsequent caspase cascades,
leading to the initiation of caspase-3 and caspase-7 which
are able to release the caspase-activated deoxyribonuclease
(CAD) from its inhibitor. The CAD enters the nucleus of the
cell and proceeds to digest the DNA into small fragments
ultimately causing apoptosis of the affected cell.[26] This
whole apoptosis triggering process can however be affected
by the A to G base substitution in the STAT1 transcription
factor binding site of Fas promoter where the A allele at the
-670 SNP position was found to bind better to STAT1 than
the G allele.[17, 20]

In our present study on Malaysian females, there was no
significant association between the Fas -670 polymorphism

and the risk of cervical cancer using the genotype model,
the dominant model and the allele frequency model analysis.
There were no significant association even after the study
population was stratified according to ethnic groups and can-
cer types. Despite the previously reported differences in the
binding affinity between Fas and STAT1 due to the A>G SNP,
our findings suggest that it does not predispose females with
either SNP to cervical carcinoma in Malaysia. Similar ob-
servations had been previously made in the black and mixed
ethnic females of South Africa,[27] females of China[28, 29]

and of South Korea.[30] A study on Fas -670 and carcinoma
in situ in Swedish females also found no significant associa-
tion.[31] More importantly, two recent meta-analysis studies
compiling results of several different studies found no sig-
nificant associations, even after stratification into Asian and
Caucasian study groups.[32, 33] The lack of significant asso-
ciations may be attributed to the absence of changes in the
transcription activity of Fas. Despite the binding affinity of
STAT1 to Fas -670 promoter region being affected by the
variant allele, it was previously reported that the change in
binding affinity might be insufficient towards statistically
altering the expression of a reporter gene.[20] Even so, there
are a number of other studies which have reported otherwise.
For example, the GG genotype and G allele has been noted
to significantly increase risk of cervical carcinoma by 2.5
and 1.6 times respectively in Japanese females.[34] There
were also indications that synergistic effects of both A and
G alleles contributed to cervical carcinogenesis as heterozy-
gous AG genotype and the combined AG+GG genotypes
had significantly increased risk in North Indian females.[35]

Brazilian females under 48 years with the heterozygous AG
genotype were also found to have 5-fold increase in risk
compared to females with wild type AA genotype.[36]

Our findings do offer several interesting insights regarding
the Fas SNP genotypes in the various ethnics in Malaysian
females. Analysis of the allele frequencies in Malay and
Indian females found that the G allele is less likely to cause

Published by Sciedu Press 5



http://jer.sciedupress.com Journal of Epidemiological Research 2018, Vol. 4, No. 2

cervical cancer compared to the referent A allele. The domi-
nant model analysis in the Malay and Indian ethnicity also
showed reduced risk for cervical cancer for the AG+GG
genotype when compared to the AA genotype. Given that
the A allele was found to exhibit a higher binding affinity
to STAT-1 than the G allele, one would have expected any
variations from the A allele to result in the subpar function
of the Fas gene. However, this was not unique to Malaysia
as similar observations has been made in Taiwan where the
A allele and AA genotype significantly increased the risk of
high grade squamous intraepithelial lesions (HSIL) and SCC
when compared to the G allele and GG genotype, by 1.26
and 1.83 times respectively.[37] For the Malaysian Chinese
females, the GG genotype and G allele increases risk of cer-
vical carcinogenesis compared to their wild type counterpart.
Interestingly, in contrast to the previously reported increase
of cancer risk in both North Indian and Brazilian females by
AG,[35, 36] the heterozygous genotype was associated with a
reduction in cervical cancer risk in all the ethnicities in our
study.

Cumulatively, our results suggest that despite the lack of
significant associations, the G allele may exert protective
effects towards cervical carcinogenesis in the Malay and In-
dian females but remains a potential risk factor in Chinese
females. Our results also suggest that a cumulative presence
of both A and G alleles may be critical in suppressing the
development of cervical cancer.

Observations on the Fas -670 SNP genotype distributions
in the different ethnics of Malaysia revealed further inter-
esting results. The genotype distributions for AA, AG and
GG for Malay females (17.4%, 53.7% and 28.9% respec-
tively) were different from the genotypic distributions for
Asian females, which tend to have AA genotype prevalence
of 20%-40%.[29, 30, 34, 37, 38] Interestingly, the genotype dis-
tribution for Malay females were more similar to those of
mixed ancestry females in South Africa, albeit with lower
GG prevalence.[27] The genotypic distribution of AA geno-
type for Malaysian Chinese (27.3%) was also less prevalent
than in China (∼ 44%),[29] showing evolutionary changes
as a large majority of Chinese in Malaysia emigrated from
China hundreds of years ago. Given that Malaysia is closer
to the equator than China, the geographic location of a study
population might exert more weight in determining SNP
prevalence than the ethnic background. Even so, the ethnic-
ity of a particular study population continues to be relevant
since there are ethnic groups which are still confined to a
single geographical location.

Furthermore, two other SNP risk factors have been recently
suggested to work in tandem with Fas -670 in contributing

towards deregulation of Fas expression and the carcinoma of
the cervix. The Fas -1377G>A SNP is located in the silencer
region in the 5’ upstream region of the gene, though the
site does not comply with any known silencer sequence.[39]

The SNP lies at the binding site of SP1 to the Fas gene,[17]

regulating the transcriptional activation of Fas. It has been
suggested that binding of STAT1 alone was not sufficient
for transcription activation and that synergistic SP1 binding
was necessary.[40] Li and co-authors had recently reported
that the variant forms of Fas -1337 and -670 SNPs were
associated with a marked decrease in Fas gene expression
and survivability in ovarian cancer in China.[41] In cervi-
cal cancer, the -1377A/ -670A haplotype increased the odds
for -670A alone from 1.26 to 3.05 in Taiwanese females.[37]

Therefore, variations of synergistic effects by both SNPs
do exist, potentially resulting in variations of Fas expression
level in different ethnicities. Alternatively, the FasL -844T>C
SNP is also a potential risk factor. The variant C allele in
the Fas ligand site -844T>C is twice as active[42] and are
found to be more expressed in the T cells compared to the
T allele, causing activation-induced cellular death (AICD)
of the T cells and thereby increasing the risk in cervical
cancer in females with the variant CC genotype by three-
fold.[29] Additionally, Lai also reported that additive FasL
-844CC interaction increases the risk of HSIL/SCC to 2.13
times, higher than Fas -670AA alone in Taiwan implying
that a synergistic effect was present.[37] Fas -844 variant
SNP has also been reported to help HPV infected cells es-
cape lymphocytes mediated immune response by triggering
the apoptosis of the Fas sensitive lymphocytes.[29, 37, 43] This
immune escape mechanism by FasL SNP therefore allows
the HPV to persist in infected cervical cells, allowing for
transformation of the cervical cells into more severe lesions.
Furthermore, the type of HPV was not associated with the
Fas -670 SNP, -1377 SNP or FasL -844 SNP, indicating that
the down regulation of Fas expression was facilitated solely
by the SNPs.[37] Therefore, future studies incorporating both
SNPs of Fas -1377 and FasL -844 into the studies of Fas -670
in Malaysian females could further identify the association
of Fas and FasL SNP with cervical carcinogenesis.

Aside from that, future studies should also take into consid-
eration several limitations present within the current study.
Firstly, given that the SNP association analysis includes eth-
nic stratification, the sample size may have been too greatly
diluted to produce significant association findings. Second,
despite controlling for age and ethnicity, there are a number
of other potential confounders and modifiers which may af-
fect the outcome of the study. Factors which influence risk
for cervical cancer such as infection with HPV, smoking,
multi parity, oral contraceptives usage, early onset of sexual
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intercourse and multiple sexual partners may very well be
confounders in the current study.[44–48] Incorporating these
socio-demographic factors will thereby also justify an in-
crease in the sample size but overcoming these limitations
in future studies may greatly improve the results, potentially
providing more clarity in identifying SNP-malignancy asso-
ciations.

5. CONCLUSION

This study observed no association between the Fas -670 SNP
and cervical cancer in the female population of Malaysia,
even after stratification according to ethnicity and cancer
type. This indicates that the type of Fas -670 SNP does not
predispose Malaysian females to, or protect them from cervi-
cal cancer. However, we suggest an increment in number of

study subjects and better control of potential confounders to
further improve future studies on the SNP. The incorporation
of the additional risk factors Fas -1377 SNP and FasL -844
SNP in future studies involving Fas -670 SNP and cervical
cancer may also be essential to identify the synergistic effects
of these SNPs and cervical cancer risk in Malaysia.
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