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C ervical carcinoma is the third malignant tumor of
women, which leads to about 200,000 women爷s

death each year over the world. In our country each
year about 131500 new cases emerge, and mortality is
3.89 per hundred thousand.

The population distribution of cervical carcinoma
has an obvious regional phenomenon in China, and the
incidence of cervical carcinoma in countryside or
mountain area is higher than that in cities or plain area.
The incidence is quite high in Shan'xi proince, in
where Lueyang county exhibits predominant position as
the highest spot. It stretches down toward northwest
and northeast geographically, which forms the high inci鄄
dence in Qinling Mountain area.

Carcinogenesis is a complex process involving a

number of genetic and epigenetic events. Human papil鄄
lomavirus (HPV) is considered the mainly etiologic fac鄄
tor for cervical high-grade precursor lesions and cervi鄄
cal cancer [1].

HPV16 and HPV18 are the most frequent types in
cervical carcinoma development [2, 3]. HPV16 is mostly
associated with squamous cervical carcinoma (SCC) and
HPV18 with adenocarcinomas (AC). E6 and E7 gene of
HPV early region encoded have function of transfor鄄
mation, which are carcinogenic key genes of HPV.

p53, an important tumor-suppressor gene of human,
is located in chromosome 17P13 and encodes a 53kDa
protein[4]. Deficiency of p53 function is a critical step in
tumor development. However, variation and loss of
heterozygosity of p53 was seldom found in development
of cervical cancer [5]. The reason for p53 mutation is
abided by HPV E6 protein and degraded through me鄄
diated ubiquitin [6].

Recent years, a common polymorphisms of p53 ex鄄
on 4 at codon72 is regarded as a cofactors in carcino鄄
genic transformation of HPV induced tumor. Wild -
type p53 protein exhibits a common polymorphism at
amino acid 72, at where either a praline or an arginine
amino acid can be encoded. Story A . (1998) [7]
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noted that women with the Arg/Arg genotype were
more susceptible to HPV-associated tumorigenesis than
the women with the Arg/Pro genotype in the United
Kingdom. Furthermore, Thomas M . [8]showed that
the arginine form of p53 protein was significantly more
susceptible to high-risk HPV E6 mediated degradation
than the praline form.

Some studies supported the hypothesis of Story A [9,

10], however, many studies failed to confirm the hypoth鄄
esis [11, 12], even several studies for the same population
had obtained inconsistent results.

The reason of the difference has two aspects to ex鄄
plain: first, the content of samples was different, credi鄄
bility with large sample studies is not the same as that
with small samples. Secondly, Hardy-Weinberg equilib鄄
rium is unbalance in different population. It has been
reported that p53 codon72 polymorphism varies be鄄
tween the different ethnic populations [13, 14].

Up to now, it had only one report on the relation鄄
ship between p53 codon72 and cervical cancer in Han
population in China [15]. The samples were only 15 cer鄄
vical cancer patients. The Arg/Arg genotype of the
cases vs. corresponding genotype of controls, 字2= 6. 45,

< 0. 05, Chi-square analysis showed significant differ鄄
ences in two groups. But other studies on Asian women
did not achieve similar results. So we conducted a new
investigation to study whether the p53 codon72 argi鄄
nine alleles confer a risk factor for cervical carcinoma in
Han population.

To elucidate the association betweem p53 codon72
and cervical cancer is better to screen the women who
have high -risk to develop cervical cancer. Assessing
the risk degree is beneficial to improve the efficiency of
follow-up examination for HPV infectors.

MATERIALS AND METHODS

Subject Samples
The cervical tissues were from 33 women with

squamous cervical carcinoma in the Tumor Hospital of
Shan忆xi Province, in where all cervical specimens were
confirmed in cytological diagnosis. The periphery blood
was obtained from 51 women who attended routine
healthcare examination and no cervical lesions were

observed. All ethical identification of those who were
involved in the study was confirmed. Finally, a stan鄄
dardized questionnaire was canvassed on attendees to
obtain demographic and other relevant information.

DNA extraction
DNA was isolated from the malignant cervical tissues

or the peripheral leukocytes according to the manufac鄄
ture manual of Extract-DNA Animal PCR Kits (Figure
1). All DNA samples were dissolved in water and stored
at -20益. The quality of DNA was checked by OD 260/

280 measurement.

PCR Amplification of p53 Polymorphic Sequences
The polymorphic regional sequences of the p53

gene was amplified from DNA of the cervical tissues
and blood samples. The primer p53 Pro +/p53 Pro -
(Table 1) were used for the Pro allele PCR and the
primer p53 Arg +/Arg -(Table 1) for the Arg allele

Fig. 1 0.8% Agarose gel analysis DNA isolation of cervical sam鄄
ples

1 2 3 4 5 6 7

Fig. 2 Representative agarose gel analysis of p53 polymorphism
at codon72. Line1 from top to bottom respectively showed mark鄄
er 100bp, 200bp, 300bp, 400bp, 500bp, line 2, 4, 6 were Pro
product 177bp, line 3, 5, 7 were Arg product 141bp.
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PCR. In each reaction a blank sample was employed as
negative control to ensure no sample contamination.
The PCR mixture was heated at 94毅C for 4 minutes
with denaturation and in PCR with the primer
p53Pro+/p53 Pro-followed by 35 cycles of 40 seconds
at 94毅C, at 59毅C for 40 seconds and at 72毅C for 30
seconds, with the primer p53 Arg +/Arg-followed by
35 cycles of 40 seconds at 94毅C, at 59毅C for 40 seconds
and at 72毅C for 30 seconds. Final elongation was at 72毅
C for 10 min. PCR products were analyzed on 2.5% a鄄
garose gels and visualized under UV light transillumina鄄
tor.

Statistical methods
SPSS10. 0 was conducted to analyze and process all

data materials. X2 was used to find association. OR and

95% CI were calculated to estimate the risk ratio of
Arg/Arg vs. Pro/Arg and Pro/Pro groups.

Analysis of p53 codon72 polymorphism indicated
that the frequencies of the Arg allele and the Pro allele
were 59.1% and 40.9% in the cases with squamous cer鄄
vical carcinoma, 52.0% and 48.0% in control group, re鄄
spectively. The Arg allele vs. the Pro allele, OR=1.34
(95%CI=0.68耀2.62). The rates of the Arg and the Pro
homozygosity and the Arg/Pro heterozygosity were
33.3%, 15.2% and 51.5% in cases with squamous cervi鄄
cal carcinoma, 21.6% , 17.6% and 60.8% in control
group, respectively. OR and 95% CI of the Arg/Arg

Primers Sequence

p53 Arg+ (codon 33-38) 5' TCCCCCTTGCCGTCCCAA 3'

p53 Arg- (codon 72-78)5' CTGGTGCAGGGGCCACGC 3'

p53 pro+ (codon 66-72) 5' GCCAGAGGCTGCTCCCCC 3'

p53 pro- (codon 120-126) 5' CGTGCAAGTCACAGACTT 3'

Table 1 Nucleotide sequence of primers p53 codon 72 allele

p53 codon72 Cases with SCC (%) control (%) OR 渊95%CI冤

alleles

Arg 39 (59.1) 53 渊52.0冤 1.34 (0.68耀2.62)

Pro 27 (40.9) 49 渊48.0冤 1 渊reference冤

Genotypes

Arg/Arg 11 (33.3) 11 (21.6) 1.80 (0.37耀8.97)

Arg/Pro 17 (51.5) 31 (60.8) 0.99 (0.25耀4.08)

Pro/Pro 5 (15.2) 9 (17.6) 1 渊reference冤

Total 33 (100.0) 51 (100.0)

Arg/Arg 11 (33.3) 11 渊21.6冤 1.82 (0.82耀2.41)

Arg/Pro or Pro/Pro 22 (66.7) 40 渊78.4冤 1 渊reference冤

Table 2 Frequencies of Codon 72 Polymorphism
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genotype was 1.82 (0.82耀2.41) compared with the Pro/
Pro and the Arg/Pro genotypes. Chi -square analysis
showed no significant differences between two groups
(Table 2).

p53 protein displays polymorphism at amino acid 72,
which resulted in either a Pro or an Arg residue at this
position. Storey A et al. concluded that the HPV-asso鄄
ciated cervical cancer patients with two copies of the
Arg form have a sevenfold higher risk of developing
cervical cancer than those with one arginine form.
However, other studies failed to confirm that results.
Nowadays, relevant studies generally regarded that p53
codon72 polymorphism was associated with region/eth鄄
nic crowd differences.

Our research on Hans population in Shan忆 xi
Province showed that Arg/Arg vs. Arg/Pro and Pro/
Pro co -genotype between two groups, OR =1. 82
(95%CI =0. 82-2. 41), 字2 =1. 435, =0. 231, the dif鄄
ference did not have statistical significant, which re鄄
vealed no association between the Arg/Arg genotype
and cervical cancer and no evidence to support the hy鄄
pothesis of Storey .

The results of this study failed to confirm those of
the previous Xi MR et al.'s study[15], which showed that
the Arg/Arg genotype of cases vs. that of controls, 字2=
6.45, < 0. 05. Chi-square analysis showed significant
differences in the proportions. There should be some
aspects to be taken into account. First, the sample size
of Xi MR .'s was relatively small, 15 cases and 20
controls. The small sample size has a tendency to induce
sampling error. Secondly, 38% Arg/Arg genotype of
controls in Xi MR's report was higher than other stud鄄
ies on the association between p53 codon72 gene and
risk of tumor development in our country. The Arg/
Arg genotype frequencies of the healthy Han ethical
women in Henan and Shandong province [16,17]were all
less than 30% , comparatively close with our result,
21.6% Arg/Arg in control population. Based on the
above reasons our study suggests that our control popu鄄
lation be more representative of Han population.

Although Chi-square analysis showed no significant

differences between two groups, OR value suggested a
weak correlation between Arg/Arg genotype and cervi鄄
cal cancer. The number of our samples may be the rea鄄
son that conclusion didn't have statistical significance.
The OR was so close to one, it need more samples to
draw a statistical significant conclusion.

Some studies indicated that p53 Arg homozygosity
was a possible risk factor of HPV associated cervical tu鄄
morigenesis. Greece and South Africa etc. [9,10], in their
race/ethical control population, the frequencies of the
Arg/Arg genotype were less than 20%. However, some
studies in American Caucasian[11,12] and in some countries
in Europe [18耀20] showed that the frequencies of the Arg/
Arg genotype in those control population were more
than 47% . Our result showed that p53 Arg homozy鄄
gosity was 21.6%. Therefore, in Han population in Chi鄄
na, a possible susceptibility of p53 codon72 polymor鄄
phism to cervical cancer at a late carcinogenetic stage
cannot be ruled out, but this risk was quite weak.

Furthermore, the association between p53 codon72
polymorphism and squamous cervical cancer in Han
population was not only correlated with the frequencies
of the Arg homozygosity of controls, but also be in鄄
volved in other factors, such as HPV types or HPV
variables etc. Duin MV [21]suggested that in p53 codon72
Arg/Arg women with the infection of HPV-16 350T
variants rendered a higher risk of cervical cancer. The
association between p53 codon72 polymorphism and
cervical cancer should be further investigated on HPV
variables and host polymorphisms to identify the popu鄄
lations with high risk to develop cervical cancer.

In p53 analyses, we used clinical specimens instead of
blood samples. This approach likely results in an overes鄄
timation of homozygous p53 Arg/Arg or p53 Pro/Pro
women, due to the possible occurrence of allelic loss at
the p53 locus. Loss of heterozygosity at this locus has
been reported in 8 耀15% of cervical carcinomas [16,22].
However, it was known that in abnormal cervical tissues
the dyskaryotic cells were admixed with normal cells.
The carcinoma samples contained at least 5% stroma.
Therefore, the fraction of normal cells in samples should
be certained to obtain right p53 genotyping. Since the
methodology for p53 genotype detection was based on
two separate PCR reactions, the detection of low copy

34



number of one p53 allele is not affected by the possible
presence of high copy number of the other allele. This
was supported by reconstruction experiments[21]. In addi鄄
tion, a study [23]showed that amongst the same women
the allele frequencies were well approximate whether
DNA samples extracted from either cervical tissue or
peripheral blood. Therefore, we believe that samples
have not been misinterpreted due to a possible allelic
loss at the p53 locus.
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