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Abstract We studied the effect of the p53 gene Arg72Pro
polymorphism on bladder cancer susceptibility in a case
control study of 121 bladder cancer patients and 114
age-sex matched controls to determine whether this
polymorphism is a biomarker for the risk and how ag-
gressive the disease is. Genomic DNA was obtained
from venous blood samples for genotype determination
by PCR and restriction digestion. The genotype fre-
quencies in the patient group were Arg/Arg: 0.3553,
Arg/Pro: 0.4711, Pro/Pro: 0.1736, and in the control
group Arg/Arg: 0.3684, Arg/Pro: 0.4825, Pro/Pro:
0.1491. The distribution of genotypes between the two
groups was not statistically different (3>=0.260, df> 2,
P=0.878). The patient group was subdivided into two
groups as superficial bladder cancer (n=88) and invasive
bladder cancer (n=33), according to the presence of
muscle invasion. The distribution of genotypes in the
superficial group was Arg/Arg: 0.3409, Arg/Pro: 0.5114,
Pro/Pro: 0.1477 and in the invasive group Arg/Arg:
0.3940, Arg/Pro: 0.3636, Pro/Pro: 0.2424. No associa-
tion was observed with the invasiveness of the tumor
(y*=2.542, df: 2, P=0.281). Stratification of the data by
tobacco exposure did not result in a significant difference
in genotype frequencies. These data do not support an
association between the p53 Arg72Pro polymorphism
and bladder cancer.
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Introduction

The Arg72Pro polymorphism of the p53 gene has been
known since 1987 [10]; however, its significance as a
genetic susceptibility factor for cancer is still a matter of
controversy. The association studies between this poly-
morphism and cervix [11, 13], lung [3, 9, 14], breast [12,
15], and esophagus cancers [5, 8] reveal disconcordant
results. With respect to bladder cancer, no association
was observed in two studies [1, 9]. However, a Taiwanese
group recently reported that Pro/Pro genotype is pre-
dominant in invasive tumors [1]. This observation is
quite interesting, since it is known that p53 mutations
are associated with high-grade, and high-stage bladder
tumors [2].

In this study, we determined the genotype frequency
of the p53 gene Arg72Pro polymorphism in bladder
cancer patients and age-sex matched controls. Our aim
was to understand whether this polymorphism is a bio-
marker associated with susceptibility to bladder cancer
and to study its relationship to tumor invasiveness in the
Turkish population.

Materials and methods

Peripheral blood samples were collected from 121 bladder cancer
patients and 114 age-sex matched controls. Information about sex,
age, lifetime tobacco exposure of the patient, and histopathology of
the tumor was obtained from medical records (transitional cell
carcinoma, mean age: 60.15, SD:11.10, range: 25-87, percentage of
smokers: 72.0, male-female ratio: 5:1). The age-sex matched control
group was comprised of non-cancer patients from the Atatiirk
Chest Disease Research Hospital (mean age: 59.33, SD: 13.58,
range: 23-79, percentage of smokers: 63.8, male-female ratio: 5:1).
Informed consent was obtained from all subjects. Genomic DNA
was isolated from 700 pl blood by standard phenol-chloroform
extraction. P53 Arg72Pro polymorphism was determined by poly-
merase chain reaction (PCR) and restriction digestion. Briefly,
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amplification was carried out using primers P53+ (5-
TCCCCCCTTgCCgTCCCAA-3") and P53- (5-CgTgCAAgTCA-
CAgACTT-3’) [13]; then the 279 bp amplified product was digested
with BstUl enzyme [3] and electrophoresis carried out in 2%
agarose gels. The presence of the restriction site resulted in two
fragments of 160 bp, and 119 bp which was indicative of the Arg
allele (Fig 1). Based on the pathology report of the surgical speci-
mens the cancer group was subdivided into two groups as super-
ficial (Ta and T1), and invasive (2T2a) by AJCC staging. The
Chi-square test was used for statistical analyses.

Results

The distribution of the p53 Arg72Pro genotypes in the
patient and the control groups is shown in Table 1. The
genotype frequencies in the patient group were Arg/Arg:
0.3553, Arg/Pro: 0.4711, Pro/Pro: 0.1736, and in the
control group Arg/Arg: 0.3684, Arg/Pro: 0.4825, Pro/
Pro: 0.1491. A significant difference between the two
groups was not found (*>=0.260, df: 2, P=0.878). The
patient group was subdivided into two groups as su-
perficial bladder cancer (n=288) and invasive bladder
cancer (n=133) according to the absence or presence of
muscle invasion, respectively. The distribution of geno-
types in the superficial group was Arg/Arg: 0.3409, Arg/
Pro: 0.5114, Pro/Pro: 0.1477 and in the invasive group
Arg/Arg: 0.3940, Arg/Pro: 0.3636, Pro/Pro: 0.2424. No
association was observed with the invasiveness of the
tumor (y*>=2.542, df- 2, P=0.281) (Table 2). We eval-
uated the effect of tobacco exposure on the genotypic
distribution of p53 alleles in the 111 patients for whom
information on smoking status was available. Among
smokers (n=80), distribution of the genotypes was Arg/
Arg: 0.3125, Arg/Pro: 0.4750, Pro/Pro: 0.2125 and

Fig. 1 P53 Arg72Pro genotyping experiments. Polymerase chain
reaction products were digested with BstU1 and separated on 2%
agarose gel. Arg encoding allele produces two fragments of 160 bp
and 119 bp, and Pro encoding allele produces an uncut fragment of
279 bp. B-26 is an example of Pro/Pro homozygote, B-33, and B-34
are Arg/Pro heterozygotes, and B-35 is an Arg/Arg homozygote. M
is the GeneRuler 100 bp DNA Ladder (MBI Fermentas)

Table 1 Distribution of P53 Arg72Pro genotypes in the age and
sex-matched controls and bladder cancer patients: y>=0.260,
df=2, P=0.878

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

Case
Control

43 (35.53)
42 (36.84)

57 (47.11)
55 (48.25)

21 (17.36)
17 (14.91)

121 (100)
114 (100)

Table 2 Distribution of P53 Arg72Pro genotypes in superficial and
invasive bladder tumors: y>=2.542, df=2, P=0.281

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

Superficial
Invasive

30 (34.09)
13 (39.40)

45 (51.14)
12 (36.36)

13 (14.77)
8 (24.24)

88 (100)
33 (100)

among non-smokers (n=31), Arg/Arg: 0.3871, Arg/Pro:
0.4839, Pro/Pro: 0.1290. Based on these results an as-
sociation was not observed (> =1.199, df: 2, P=0.549).

Discussion

An association between the p53 Arg72Pro polymor-
phism and cancer risk has been reported for breast [12],
cervix, esophagus [8], and lung [3] cancers. Although the
biological basis of these observations is not very well
established, working models backed up by experimental
data suggest that the Arg form is more prone to degra-
dation after infection with HPV, making the Arg allele
bearing individuals more susceptible to cervix cancer
[13]. The Pro form hinders the protective activity of the
p53 gene after exposure to cigarette smoke in adeno-
carcinoma of the lung [3]. Smoking is a definite [7] and
HPV infection is a probable risk factor for bladder
cancer [4].

We investigated the p53 Arg72Pro polymorphism in
bladder cancer patients since cigarette smoke is an im-
portant etiologic factor for bladder cancer in Turkey [6].
Furthermore, we studied the relationship between this
polymorphism and invasiveness of the tumor. When the
genotype frequencies of the patient and the control
groups were compared, none of the p53 Arg72Pro ge-
notypes were found to be associated with a significantly
increased bladder cancer risk (Table 1). Stratification of
the data by tobacco exposure did not result in a signif-
icant difference in genotype frequencies. This lack of
association parallels the results of two previous bladder
cancer studies [1, 9]. With respect to the invasiveness of
the tumor, we did not find a significant association with
any one of the p53 genotypes. The only other study
which addresses the association between tumor inva-
siveness and p53 genotype, which was carried out in a
Taiwanese population, is not in agreement with our
findings [1]. The risk of cancer imposed by a particular
polymorphism in a specific population is a complex
phenomenon. It is dependent on both environmental
factors, such as the exposure to specific carcinogens, and
the presence of other allelic modifiers modulating the



cancer risk in that population. This may account for the
differences between the Taiwanese and the Turkish
populations.

In conclusion, we did not detect an excess of any of
the p53 Arg72Pro genotypes either in the bladder cancer
versus control or in the superficial bladder cancer versus
invasive bladder cancer groups. Therefore, p53 Arg72-
Pro polymorphism does not appear to be a bladder
cancer-related biomarker for the Turkish population.
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