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Materials and methods

Blood sample

We conducted genotype analysis of Fas gene promoter
—670 using blood samples from 95 normal healthy
women and 83 cervical, 108 endometrial, and 68 ovar-
jan cancer patients with invasive diseases. Table 1
shows the clinical characteristics of cancer patients. All
subjects were Japanese women. No statistically signifi-
cant differences were found between control subjects
and cancer patients in each group in terms of age dis-
tribution, smoking, and menstrual status. This study
was approved by our institutional review board, and
all samples were obtained with consent.

DNA preparation

Peripheral blood lymphocytes were disrupted with
lysis buffer (20 mM NaCl, 10 mM Tris=HC1 [pH 8.0],
10 mM ethylenediaminetetraacetic acid [pH 8.0}, 0.5%
sodium dodecyl sulfate, 50 ug/mL proteinase K), and
genomic DNA was extracted with phenol—chloroform
and precipitated with ethanol using standard techni-
ques. Purified DNA samples from the cells were
stored at —20°C until use.

Genotyping of Fas gene promoter —670

Polymerase chain reaction (PCR) and restriction frag-
ment length polymorphism analysis of the Fas gene
promoter —670, modified from a technique described
by Lee et al.'”, was conducted with the primers 5'-
CTACCTAAGAGCTATCTACCGTTC-3' and 5'-GG-
CTGTCCATGTTGTGGCTGC-3'. Hundred nanograms

Table 1. Clinical characteristics of gynecological cancer patients

of the DNA template from each sample was amplified
by PCR in a final volume of the 50-pL reaction con-
taining 10 mM Tris—HCl (pH 8.3), 50 mM KCl, 2 mM
MgCl,, 0.01% (wt/vol) gelatin, 200 pM deoxynucleo-
side triphosphate, 0.5 uM each primer, and 1.25 U Taq
polymerase (Applied Biosystems, Branchburg, NJ) as
previously described'?. After an initial denaturation
at 96°C for 3 min, 40 cycles of denaturation (94°C for
1 min), annealing (58°C for 1 min), and extension
(72°C for 2 min) were carried out on a Perkin-Elmer
GeneAmp PCR System 9700. The final extension was
performed at 72°C for 10 min. After digestion of
PCR products with restriction enzyme Muval (Roche
Applied Science, Penzberg, Germany) under recom-
mended conditions, DNA fragments were visualized
on a 3.0% agarose gel electrophoresis with ethidium
bromide staining, and gel images were obtained using
the ATTO densitograph UV-image analyzer (ATTO
Corp, Tokyo, Japan).

Statistical analysis

To compare the polymorphic features of Fas gene pro-
moter —670 between control subjects and cancer
patients, Pearson’s Chi-square test was used. A level
of P < 0.05 was accepted as statistically significant.

Results

The Mual site at —670 position is polymorphic,
whereas the Mual site at —858 position is a constant
restriction site. After digestion with Mval enzyme, two
fragments, 233 and 98 bp, were produced if A nucleo-
tide was present at —670 position. In the presence of G

Endometrial cancer (n = 108) Ovarian cancer (n = 68)

Variable Cervical cancer (1 = 83)
Age distribution (years)
<30 4 (4.8%)
31-50 39 (47.0%)
51-70 35 (42.2%)
>70 5 (6.0%)
Menstrual status
Premenopause 45 (54.2%)
Postmenopause 38 (45.8%)
FIGO stage
1 37 (44.6%)
1 31 (37.3%)
I 15(18.1%)
v 0 (0%)
Histologic type Squamous
59 (71.1%)
Nonsquamous
24 (28.9%)

3(2.8%) 3(4.4%)
26 24.1%) 20 (29.4%)
68 (62.9%) 41 (60.3%)
11 (10.2%) 4 (5.9%)
34 (31.5%) 25 (36.8%)
74 (68.5%) 43 (63.2%)
84 (77.8%) 26 (38.2%)

4 (3.7%) 7 (10.3%)
19 (17.6%) 32 (47.1%)

1(0.9%) 3 (4.4%)
Endometrioid Serous

97 (89.8%) 34 (50.0%)
Nonendometrioid Nonserous

11 (10.2%) 34 (50.0%)
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AA GA GG

<t— 233 bp
<4— 189 bp

<— 98 bp

<— 44 bp

Figure 1. Genotyping of Fas gene promoter ~670 in DNA samples
from peripheral blood lymphocytes by PCR-restriction fragment
length polymorphism. The genotypes AA (232 bp), GA (188, 233
bp), and GG (189 bp) are shown.

substitution at this position, the resultant 233-bp
fragment was further cleaved into two fragments,
189 and 44 bp, because of the new Muoal restriction
site. Figure 1 shows an example for genotyping of Fas
gene promoter —670 in DNA samples purified from
peripheral blood lymphocytes. The fragments of 233
and 189 bp indicated the AA and GG genotypes,
respectively. The GA genotype contained these two
bands. ,

Table 2 shows the genotype and allele frequencies
of Fas promoter —670 in the 354 samples examined.
Hardy-Weinberg equilibrium of the A/G allele was
maintained in our population. Eighty-three patients
with cervical cancer had a statistically higher frequency
of GG genotype and G allele than 95 controls (P =
0.0353 and 0.0278, respectively). There was no signifi-
cant difference in the genotype or allele prevalence
between control subjects and endometrial or ovarian
cancer patients. As shown in Table 3, the Fas —670 GG
genotype was associated with an increased risk for the
development of cervical cancer (OR = 2.56, 95% CI =
1.08-6.10) compared with the AA genotype. There also
appeared to be a trend toward increased frequency
from AA to GG genotype in cancer patients (P test for
trend <0.05). The G allele also increased the risk of
cervical cancer (OR = 1.60, 95% CI = 1.05-2.43) com-
pared with the A allele.

Discussion

There is an expanding body of literature suggesting
that host factors, including genetic polymorphisms,
may explain some of the individual differences in can-
cer occurrence. A large number of previous studies
have been conducted on the correlation between
germ-line polymorphisms of cancer susceptibility
genes and the higher risk of human malignant tumors.
Polymorphisms in the promoter region or 5'-flanking
region of genes can lead to different levels of gene
expression and have been implicated in a number of
diseases. The Mual polymorphism at —670 position of
the Fas gene within the enhancer region occurs at the
consensus sequence of nuclear transcription element
gamma interferon activation signal (GAS) binding site
and could conceivably influence the expression of Fas
gene’®), Homozygosity for G allele could result in
a complete deletion of the binding sequence of tran-
scription element GAS, which is responsible for the
signal emanated through STAT1, and in a significant
alteration in the gene expression.

Several previous studies addressed the association
of this SNP with autoimmune diseases®”#". Lai
et al.® conducted Fas promoter —670 polymorphism
analysis using surgical and biopsy tissue specimens of
cervical neoplasm and reported that the frequency of
AA genotype and A allele increased in accordance
with the multistep carcinogenesis from cervical intra-
epithelial lesion to invasive squamous cell cancer.
They stated that AA genotype, conferring more effi-
cient Fas expression, could be one of the mechanisms
that cells use to avoid carcinogenesis. In contrast, our
present results on germ-line polymorphism of Fas pro-
moter —670 demonstrated that the frequency of GG
genotype or G allele increased the risk of cervical can-
cer. Very recently, Engelmark et al."® and Dybikowska
et al."® have demonstrated that AA genotype in Fas
gene promoter at —670 position may not be engaged
in the development of cervical neoplasia in a Swedish
and a Polish population, respectively. Allelic differ-
ences of Fas promoter —670 polymorphisms were

Table 2. Genotypic and allelic frequencies of Fas promoter —670 in control subjects and cancer patients

Genotype frequency Allele frequency
Samples AA GA GG A G
Normal (1 = 95) 23 (24.2%) 54 (56.8%) 18 (18.9%)" 100 (52.6%) 90 (47.4%)"
Cervical cancer (n = 83) 15 (18.1%) 38 (45.8%) 30 (36.1%)" 68 (41.0%) 98 (59.0%)"
Endometrial cancer (1 = 108) 39 (36.1%) 50 (46.3%) 19 (17.6%) 128 (59.3%) 88 (40.7%)
Ovarian cancer (n = 68) 18 (26.4%) 37 (54.4%) 13 (19.1%) 73 (53.7%) 63 (46.3%)

“P = 0.0353 ¥* vs normal.
P = 0.0278 %? vs normal.

© 2006 1GCS, International Journal of Gynecological Cancer 16 (Suppl. 1), 179-182

_82__,



182 M. Ueda et al.

Table 3. Risk of cervical cancer associated with Fas promoter
~670 genotypes and alleles

Fas promoter —670  Control Cancer
polymorphism subjects patients OR (95% CI)
Genotype
AA 23 (24.2%) 15(18.1%) 1.00 (referent)
GA 54 (56.8%) 38 (45.8%) 1.08 (0.49-2.37)
GG 18 (18.9%) 30(36.1%) 2.56 (1.08-6.10)
Allele
A 100 (52.6%) 68 (41.0%) 1.00 (referent)
G 90 (47.4%) 98 (59.0%) 1.60 (1.05-2.43)

observed in various ethnic groups"®. The frequency
of =670 A/G alleles in healthy individuals differed
among American, Korean, and Japanese populations.
The genotype distribution in normal controls of the
Japanese population obtained in our study was con-
sistent with previous reports(m'm). The differences of
materials analyzed and the ethnic variation of geno-
type frequency of Fas gene promoter in different geo-
graphical regions may affect the discrepancy in the
results between our present study and other reports.
In cervical cancer tissues and cell lines, significant
decrease in the expression levels of Fas has been repor-
ted®®1®_ The higher frequency of GG genotype or G
allele in our series may result in a significant decrease
in Fas gene expression and subsequent escape from
apoptosis of the cells in cervical carcinogenesis. Sun
et al.'” also observed an increased risk of esophageal
squamous cell carcinoma associated with Fas —670
GG genotype. Moreover, our recent study“S) using 279
cervical smear samples has demonstrated that the fre-
quency of G allele increased from low-grade squa-
mous intraepithelial lesion to high-grade squamous
intraepithelial lesion (HSIL) and that there was an
increased odds ratio for G allele in HSIL cases com-
pared to controls among the patients with high-risk
human papilloma virus. Here we demonstrated that
the germ-line polymorphism of Fas gene promoter
—670 is closely associated with the risk of cervical can-
cer in a Japanese population. It might be of interest
to evaluate further whether this SNP could be used
as a disease marker for the natural history of cervical
neoplasias in a setting of a longitudinal cohort study.
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