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p53 Codon 72 Polymorphism and Risk of Cervical Carcinoma in

Korean Women

A common polymorphism of the wild type p53 is known at codon 72 of exon
4, with 2 alleles encoding either arginine (CGC, p53Arg) or proline (CCC,
p53Pro). A recent study suggested that this polymorphism affects the sus-
ceptibility of p53 protein to human papillomavirus E6 oncoprotein mediated
degradation and that individuals homozygous for p53Arg are seven times more
susceptible to HPV-associated carcinogenesis of the cervix than heterozygotes.
To examine whether the p53Arg genotype could be a risk factor for HPV-
associated cervical carcinomas in the Korean population, we analyzed the p53
codon 72 polymorphism status of HPV-positive invasive cervical carcinomas
from 52 Korean women and 103 healthy control samples. The proportion of
individuals homozygous for p53Arg, homozygous for p53Pro, and heterozygous
for the two alleles were 40%, 19%, and 41% in normal healthy controls; 42%,
17%, and 40% in women with HPV-positive invasive cervical carcinoma. There
were no significant differences in the distribution of p53 genotypes between
controls and cervical carcinomas. This finding indicates that the p53Arg geno-
type is not associated with an increased susceptibility to cervical carcinoma
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in Korean women.

INTRODUCTION

Human papillomavirus (HPV) infection has been
shown to be an important causative factor in the devel-
opment of cervical catcinoma. HPV-16 and -18 are the
most frequently detected types in cetvical carcinomas (1).
HPV-16 and -18 encode two majot oncoproteins, E6 and
E7. It is known that the E7 oncoprotein can bind to and
rendet inactive the retinoblastoma cellular tumor sup-
ptessot protein (2). On the other hand, the E6 oncopto-
tein binds to the p53 cellular tumor supptessor protein
and promote its degradation via the ubiquitin dependent
proteolysis pathway (3, 4).

A common polymortphism is known at codon 72 of
the p53 gene, with two alleles encoding either arginine
(p53Arg) or proline (p53Pro) (5). Storey et al. (6) re-
cently investigated the effect of the codon 72 polymot-
phism of p33 on the susceptibility to E6-mediated degra-
dation. They reported that individuals homozygous for
p33Arg are seven times more susceptible to HPV-asso-
clated carcinogenesis of the cervix than heterozygotes.
Several groups have failed to confirm this result in vat-
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ious ethnic populations (9-15). In these teports no asso-
clation of the p33Arg genotype with cetvical catcinoma
was found. To investigate whether the p53Arg genotype
could be a risk factor for HPV-associated invasive cetvical
catcinomas in the Korean population, we examined the
p33 codon 72 genotypes of HPV-positive invasive cervi-
cal carcinomas from 52 Korean women and 103 healthy
control samples.

MATERIALS AND METHODS

Tissue specimens and DNA extraction

Snap-frozen tumor samples from Korean women who
had undergone surgery for cervical carcinoma at Kei-
myung University Dongsan Medical Center in Taegu city
between 1993 and 1999 wete used. DNA of tissue sam-
ples were extracted by QlAamp tissue kit (QIAGEN
Inc., Valencia, U.S.A.). DNA of healthy controls were
extracted from EDTA-treated whole blood by Dr.
GenTLE kit (Takara Shuzo Co., Otsu, Japan).
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Detection and typing of HPV

Detection and typing of HPV were done by a PCR
analysis described by Fujinaga et al. (7). Briefly, the E6/
E7 ORF region was amplified using consensus ptimets
(5-TGTCAAAAACCGTTGTGTCC-3' and 5-GAGCT-
GTCGCTTAATTGCTC-3"). PCR was done in 40 4L,
containing about 200 ng DNA, 0.2 unit TaKaRa Taq
DNA polymerase (Takara Shuzo Co., Otsu, Japan) and
1.5 mM MgCl;, for 34 cycles (1 min at 95C, 2 min at
55T, and 2 min at 727C). The products wete electro-
photesed on 1.5% NuSieve 3:1 agarose (FMC BioPro-
ducts Co., Rockland, U.S.A.) gel. HPV types wete iden-
tified by sizes of the PCR products and further confirmed
by restriction enzyme analysis using Awvall, Rszl, Bg/ll,
ot Accl (TaKaRa Shuzo Co.).

Genotyping of p53 gene at codon 72 by PCR

The genotypes of p53 gene at codon 72 were detected
by PCR with allele specific primers (p53Pro+/p>3— for
Pro sequence; p33+/p33Arg— for Arg sequence) as de-

-

-—
-

Fig. 1. PCR analysis of the polymorphism at codon 72 of the
p53 gene. A: PCR products primed with allele specific primers
(see Materials and Methods) are shown by the arrows in the
lanes A (Arg allele specific primers, 141 bp) and P (Pro allele
specific primers, 177 bp). B: PCR products primed with p53+
and p53- primers (see Materials and Methods) digested (+)
or undigested (-) by Accll. The Arg and Pro alleles are deter-
mined as the 1594124 bp and 283 bp bands respectively,
which are indicated by the arrows. 1, example of Arg/Arg homo-
zygote; 2, example of Arg/Pro heterozygote; 3, example of
Pro/Pro homozygote; M, 100 bp ladder-size marker.
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sctibed by Stotey et al. (6) with slight modification.
Briefly, PCR with allele specific primers was done in 20
uL, containing about 100 ng DNA, 0.1 unit TaKaRa
Taq DNA polymerase (TaKaRa Shuzo Co.) and 1.5 mM
MgCl, for 30 cycles. The products were electrophoresed
on 2% agarose gel. The arginine specific PCR tesults in
a 141 bp product and the proline specific PCR results
in a 177 bp product (Fig. 1A). The genotypes wete con-
firmed by AecIl restriction enzyme digestion, which dis-
ctiminates between the polymorphic sites (8). PCR for
restriction enzyme analysis was done with p33+ and
p>3— primets. The PCR-amplified DNA products wete
digested with 4 units of AecIl enzyme (TaKaRa Shuzo
Co.) for 3 hr at 37, and the products were subjected
to electrophoresis in 1.5% NuSieve 3:1 agarose (FMC
BioProducts Co., Rockland, U.S.A.) gel. Since the Arg
allele, but not the Pro allele, has a single AecIl recog-
nition site (CGCG), the former was determined as two
bands of 159 and 124 bp, and the latter as a single band
of 283 bp (Fig. 1B).

RESULTS

The PCR-based analysis used for this study specifically
detected the genotypes of polymorphic alleles (Arg ot Pro
allele) as shown in Fig. 1. The frequencies of the p33
codon 72 genotypes are summarized in Table 1. There
wete no significant differences in the propottion of the
different p33 codon 72 genotypes between individuals
with HPV-16/18 positive cetvical carcinomas and con-
trols.

DISCUSSION

In a previous report, Storey et al. (6) showed that the
codon 72 Arg/Pro polymorphism of p53 gene affects the
susceptibility of p53 to E6-mediated degradation in vitro,
with p53Arg more susceptible than p53Pro. They also
suggested that a seven-fold increase in the tisk of human
papillomavirus-associated cervical carcinoma in Cauca-
sian women homozygous for the arginine form at the
codon 72 polymorphism of p33.

In this study, we examined this hypothesis in the

Table 1. Distribution of p53 codon 72 genotypes in patients and controls

Arg/Arg (%)

Pro/Pro (%) Arg/Pro (%)

HPV-positive invasive cervical carcinomas (N=52)
HPV-16/18-positive invasive cervical carcinomas (N=46)
Controls (N=103)

22 (42.3) 21 (40.4) 9 (17.3)
18 (39.1) 19 (41.3) 9 (19.6)
41 (39.8) 42 (40.8) 20 (19.4)

Numbers in parenthesis represent relative frequencies
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Kotean population by analyzing p53 genotypes of HPV-
positive invasive cetvical carcinomas isolated from 52
Kotean patients as well as blood samples from 103
healthy controls. We did not detect significant differences
in the frequencies of Arg versus Pro alleles between
individuals with HPV-16/18-positive invasive cetvical
catcinomas and healthy controls. Our results provide evi-
dence that the p53Arg genotype is not a tisk factor for
the development of HPV-associated cervical catrcinoma.
It is unlikely that the discrepancy between out results
and those of Stotey et al. (6) could be attributed to differ-
ences in methods, because we used similar techniques,
which were further confirmed by the use of AccIl restric-
tion enzyme analysis.

Consistent with our results, other groups (9-15) found
no statistically significant differences in the distribution
of p53 codon 72 genotypes between the control women
and cervical cancer patients. The results of Stotey et al.
could be due to chance because it was based on a com-
patison between a smaller group of cancer patients and
a small control group. As it is known that significant
differences exist in p53 genotypes frequencies between
different populations (16), the genotypes of the controls
in the report of Storey et al. may also reflect a mixed
ethnic origin.

Since our study was done in a population with a rel-
atively high prevalence of arginine homozygotes, the pos-
sibility that this study in populations with a high fre-
quency proline allele, such as black Africans (16) or
Brazillians (17), might yield significant results can not
be totally ruled out. However, at least in Korean women,
it seems that the p33Atrg genotype is not associated with
an increase in susceptibility to HPV-associated cervical
carcinoma.
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