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p53 polymorphism in human papillomavirus-associated Kazakh's
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Abstract

AIM: To investigate the relationship between p53 codon
72 polymorphism and human papillomavirus (HPV) type
16 infection in Kazakh's esophageal cancer (EC) in Xinjiang,
China.

METHODS: Encoding regions of p53codon 72 and HPV-16
E6 were amplified by polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) and polymerase
chain reaction (PCR) methods using pairs of primary
esophageal squamous cell carcinoma (SCC) tissue and
corresponding normal mucosa, which were collected from
104 patients of Kazakh in Xinjiang, China.

RESULTS: Only arginine allele was detected in 70.1% (39/55)
of HPV-16-£6- positive cases but only in 40.8% (20/49) of
HPV-16-E£6-negative cases (P<0.05; OR, 3.53; 95% C(J,
1.57-7.98). In contrast, such a significant correlation
between p53 polymorphism and HPV infection was not
evident in corresponding normal mucosae. The allele
frequency of Arg allele in cancer cases (0.68) was higher
than that in normal mucosa samples (0.54) (P<0.05; OR,
1.80; 95% (7, 1.21-2.69).

CONCLUSION: p53 codon 72 Arg homozygous genotype
is one of the high-risk genetic factors for HPV-associated
SCC of Kazakh. Individuals carrying Arg allele compared
to those with Pro allele have an increased risk for
esophageal SCC.
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INTRODUCTION

Esophageal cancer iscommon in several areas of central Asia,
including Xinjiang Uygur Autonomous Region,China. The
incidence of Kazakh's EC is the highest among population in
Xinjiang and its age-adjusted mortality rate up to 92/100 000

has been reported in Kazakh's population'™. The population
size of Kazakh was estimated to be 13 million around theworld
and 10 million Kazakh distributed in Kazakhstan and 2 million
in Xinjiang, China. The population in the present study was a
Kazakh isolated community located at the Northeast of Xinjiang.
The genetic homogeneity and geography stability of the
population, aong with shared exposureto common environmental
variables, provide an excellent opportunity for the study of
genetic influence on EC. These cancers are mostly SCC, and
show ahigh frequency of mutation in the p53 tumor suppressort2.
Epidemiological studies have suggested that a number of risk
factors are involved in the carcinogenesis of Kazakh's SCC,
including deficienciesin vitamins and mineral's, consumption
of pickled foods and environmental exposure to specific
nitrosamines, etc®4. Viral infections, inparticular HPV infection,
have been reported in esophageal cancers from China, and
HPV DNA has been detected in 0-60.0% of cancer tissues by
polymerase chain reaction analysis>®. HPV isimplicated in the
pathogenesis of squamous cell carcinoma of the cervix and
esophagus. HPV -16 encodes E6 protein, which bindsto cellular
tumor-suppresser protein p53 and directs degradation through
the ubiquitin pathway!. This event is mediated by another
cellular protein termed E6-AP, a component of the ubiquitin
pathway®?. The arginine allele at codon 72 of p53 was found
to be more susceptible to degradation by HPV E6 protein than
the proline alele in vivo, thus resulting in a high frequency of
esophageal SCC in individuals homozygous for arginine at the
codon®. On the basis of these experiments, it has been widely
assumed that p53 is functionally inactivated by the viral E6
protein in HPV-associated cancer cells and that infection with
high-risk HPV types leads to the same phenotype as aloss of
p53 function because of p53 gene mutations or direct
degradation®. The association of p53 codon 72 polymorphism
with HPV-16-associated esophagus SCC risk has been studied
by several groups but with inconsistent results. Kawaguchi
et al .1 reported that the form of p53 protein carrying an Arg
residue at this position in HPV-16/18 positive samples was
found to be significantly more susceptible to degradation by E6
protein than that in HPV-16/18 negative samples. There are
controversia resultsfrom severa clinical studies of esophagus
SCC4, A part of Kazakh's esophageal SCC correlated
with the presence of HPV-16/181*¥. To our knowledge, p53
polymorphism in Kazakh's esophageal SCC has apparently not
been documented. In this study, we investigated the genotypic
frequency of p53 codon 72 polymorphism and HPV-16 E6 in
Kazakh's esophageal SCC patientsin Xinjiang, China. The data
we obtained seemed to be the first regarding the association of
this polymorphism with HPV-associated risk for cancer of the
esophagus.

MATERIALS AND METHODS

Tissue specimens

Pairs of primary Kazakh's esophageal SCC tissue and
corresponding normal mucosa were obtained from 63 patients
who underwent surgery in the Department of Surgery, 1%
Teaching Hospital of Xinjiang Medical University, from 1999
to 2003, and from 41 patients who underwent surgery in
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Department of Surgery, the People’ sHospital of Xinjiang Uygur
Autonomous Region, China, between 1998 and 2000. No patient
had been given treatment prior to the study. In all cases the
histopathological type of tumorswas squamous cell carcinoma.
Cancer tissues and well-separated normal esophageal mucosae
obtained from surgically resected esophageal SCC patientswere
fixedin40 g/L formal dehydeand embedded in paraffin. Genomic
DNA was prepared by proteinase K digestion and phenol/
chloroform extraction, followed by ethanol precipitation, as
described by Greer et al 1™

HPV detection and identification

First, as a control, purified genomic DNA was successfully
amplified by PCR using primers specific for the 3-globin gene,
indicating asuitable quality and quantity of DNA. PCR analysis
was then performed using HPV-16 E6 oligodeoxynuclectide
primersasfollows HPV-16E6forward, 5 -GCAAGCAACAGTT
ACTGCGA-3 andreverse, 5 -CAACAAGACATACATCGACC
-3'. Amplified PCR products were then determined by
electrophoresis on 15 g/L agarose gels stained with ethidium
bromide. Finally, the gels were analyzed by DC-2000 image
system (Bio-Rad, USA).

Analysis of codon 72 polymorphism

p53 exon 4 (codons 33-125) containing codon 72 was amplified
by PCR using oligodeoxynucleotide primers 5 -TGAGGACC
TGGTCCTCTGAC-3 (forward)and5'-AGAGGAATCCCAAA
GTTCCA-3' (reverse), under the following conditions:
denaturation at 94 °C for 30 s, primary annealing at 54 C for
30, and extension at 72 °C for 30 sfor 35 cycles. PCR products
(412 bp) were digested overnight at 37 °C with Acc |1, which
was cut within the sequence corresponding to the Arg codon
(CGC) at position 72 to generate two fragments of 252 bp and
160 bp!*®. The DNA fragments were then resolved by
electrophoresis on 30 g/L agarose gels stained with ethidium
bromide. Presence of uncut (412 bp) DNA wasindicative of the
Pro allele and heterozygous for Arg/Pro genotypes showed
three fragments of 412, 252 and 160 bp.

Statistical analysis

Chi-sguare test was used to examine the correlation between
the p53 codon 72 polymorphism of the esophageal SCC patients
and the presence of HPV-16E6 by SPSS software(12.0).

RESULTS

Frequency of HPV-16E6 among Kazakh's esophageal SCC patients
Pairs of 104 DNA sample from primary Kazakh’ s esophageal
SCC tissues and corresponding normal mucosae were analyzed
for the presence of oncogenic HPV-16-E6 using PCR methods
(Figure 1). The frequency of HPV-16-E6 gene in cancer cases
(52.9%) was higher than that in corresponding normal mucosae
(39.4%) (Tables 1, 2). These results were similar to previous
reportsi®e,

Table 1 Argand Pro alleles of p53 in SCCs of Kazakh’s esopha-
gus (n, %)

Pro Pro/Arg Arg
Esophageal SCC (n = 104) 21(20.2) 25(24.0) 58 (55.8)
HPV16E6 positive (n=55) 8 (14.5) 8 (14.5) 39 (71.0)
HPV16E6 negative (n=49) 13 (26.5) 16(32.7) 20 (40.8)

2P<0.05 vs negative.

Arg allele at the codon 72 in HPV-associated esophageal SCC
PCR-RFL P was carried out on 104 DNA samplesfrom primary

Kazakh's esophageal SCC tissues and corresponding normal
mucosae to analyze the association between the p53 codon
72 polymorphism and HPV-associ ated esophageal SCC by DC-
2000 image system (Figure 2). It showed atypical pattern of
codon 72 evaluated by restriction analysis. Presence of the
Pro allele resulted in resistance of the PCR amplified DNA
fragment to digestion by Acc I1. The comparision between the
distribution of p53 alleles at codon 72 in HPV-positive
esophagea SCC with the HPV-negativegroupisshownin Table 1.
Thefrequency of presence of Arg aleleaonefrom the Kazakh's
esophageal cancer specimenswas similar (55.8%, 58 of 104) to
other population cases of esophageal cancer!™®. Moreover, there
was a marked difference in the frequency of Pro/Arg alleles
between HPV-positive and HPV -negative groups. p53 Arg dlele
aone was detected in 71.0% (39/55) in the HPV -positive group,
whereasin 40.8% (20/49) in the HPV -negative group (P<0.05; OR,
3.53; 95% Cl, 1.57-7.98) (Table 1). The allele frequency of Arg
dldesin cancer cases(0.68) washigher than that in normal mucosa
samples(0.54) (P<0.05;0R, 1.80; 95%Cl, 1.21- 2.69).
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Figure 1 Agarose gel electrophoresis of HPV-16 E6 PCR-am-
plified fragments. Lane M: 100 bp DNA ladder marker; Lane
1: negative sample; and Lane 2: positive sample.

Table 2 Arg and Proalleles of p53 in normal mucosae of Kazakh’s
esophagus (n, %)

Pro Pro/Arg Arg
Normal mucosa (n = 104) 28 (26.9) 40 (38.5) 36 (34.6)
HPV16E6 positive (n = 41) 10 (24.4) 18 (43.9) 13 (31.7)
HPV16E6 negative (n = 63) 10 (15.9) 30 (47.6) 23 (36.5)
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Figure 2 Restriction analysis of p53 codon 72 polymorphism.
The PCR product from the proline alleles had a single band
with a fragment of 412 bp in length. The arginine was cleaved
by Acc Il, yielding two small fragments (252 and 160 bp). Lane
M: 100 bp DNA ladder marker; Lane 1: homozygous for
arginine; Lane 2: homozygous for proline; and Lane 3: di-
gested sample, heterozygous for the polymorphism.

Arg allele at the codon 72 in surrounding normal mucosae in
HPV-associated esophageal cancer

Differencesin p53 polymorphism in the corresponding normal
mucosae were not significant between HPV -positive and -
negativetissues (P>0.05; OR, 0.81; 95%Cl, 0.35-1.86) (Table2).
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DISCUSSION

Infection with human papillomavirusisan important etiological
factor in the development of SCC and it has been proposed
that individuals homozygous for Arg/Arg at codon 72 of p53
are severd times more susceptible to HPV-mediated cancer07,
In agreement with the result, studiesin Indiaand Mexico aso
found a strong increase in SCC risk associated with p53
polymorphism and the presence of HPV infectioni*®*?. In China
similar research has been carried out on esophageal SCC,
ovarian carcinoma, and breast carcinoma®?. However, several
studies conducted in different countries failed to reproduce
this observation?-2!. This polymorphism has been shown to
vary with ethnic and geographical distribution.However, its
influence has not been elucidated in the Kazakh popul ation.

In the present study, the frequency of HPV-16-E6 genein
Kazakh’'s esophageal SCC cases was higher than that in
corresponding normal mucosae, suggesting that thereisatrend
towards an association between the carcinogenesis of Kazakh's
esophageal SCC and the presence of HPV-16 infection. These
results were similar to previous report!*®, which suggested that
infection with HPV-16 might be involved in carcinogenesis of
Kazakh's esophageal SCC. In addition, the distribution of p53
codon 72 Arg homozygous genotype in Kazaks's esophageal
SCC wassignificantly higher than that in corresponding normal
mucosae, indicating that an individual homozygous for p53
Arg would be more likely to develop esophageal SCC than a
Pro/Arg heterozygote or a Pro homozygote. Furthermore, it is
noteworthy that the distribution of p53 codon 72 Arg
homozygous genotype in HPV positive samples of Kazakh's
esophageal SCC was at a 3.53-folds higher risk for the
development of esophageal SCC compared with HPV negative
samples. In contrast, such a significant correlation between
p53 polymorphism and HPV infection was not evident in
corresponding normal mucosae. From the above analyses, when
stratified with HPV infection, the frequency of p53 codon 72 Arg
homozygous genotype was at a 1.48-folds increased risks for
developing Kazakh' s esophageal SCC compared with p53 Arg
homozygosity (Arg/Arg) solely. Therefore, thisimplied p53
codon 72 Arg polymorphism in combinationwith HPV infection
could increase the risk of development of SCC in Kazakhs.

p53 tumor-suppresser protein accmulates rapidly through
post-transcriptional mechanisms and is also activated as a
transcriptional factor, thusleading to growth arrest or apoptosis
when DNA damage has occurred®. The ubiquitin-dependent
proteolytic pathway plays a mgjor role in selective protein
deregulation. E6 oncoprotein of oncogenic HPV-16/18 might
use this cellular proteolytic system to target p53 protein” and
bind to acdlular protein of E6-AP, and the E6-AP complex might
interact with p53, resulting in the rapid ubiquitin-dependent
degradation of p53@#7. The level and half-life of p53 in E6
immortalized cell lines or in HPV-positive cervical carcinoma
cells have been reported to be generally decreased®?, Certain
HPV types such as HPV-16/18 found in SCC of esophagus
suggested a model by which E6 degraded cell growth control
by elimination of the p53 tumor suppresser protein and led to
HPV-associated esophageal SCCI0%,

In conclusion, the current study reveals the potential role
of the polymorphism of p53 at codon 72 in HPV -associated
carcinogenesis of esophageal SCC in Kazakh population.
Individuals carrying Arg aleles compared to those with Pro
alleles have an increased risk for esophageal SCC.
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