p53 Codon 72 Polymorphism and Rheumatoid Arthritis
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ABSTRACT. Objective. To investigate whether the p53 codon 72 polymorphism is associated with susceptibility
to rheumatoid arthritis (RA) and its clinical features.
Methods. A polymerase chain reaction of genomic DNA-restriction fragment length polymorphism
was used to determine genotypes of the p53 codon 72 in 114 patients with RA and 114 healthy
controls. Clinical/serological manifestations were analyzed in each patient and correlated with the
genotypes.
Results. The genotype distribution of the p53 codon 72 did not differ between patients with RA and
controls (Arg/Arg, Arg/Pro, Pro/Pro genotypes 38, 58, 18 vs 37, 60, 17 controls, respectively; chi-
square = 0.08, 2 df, p = 0.96). No significant difference was found in allele frequencies between the
groups. Clinically there was no significant difference in age at onset, functional class, physician’s
global assessment, ESR, CRP, RF titer, extraarticular and cervical spine involvement, frequencies of
joint operation, and admission in RA patients according to the p53 codon 72 genotypes. However,
the number of patients within each group was extremely small, for example only 5 patients with
cervical spine involvement. No firm conclusions could safely be reached about clinical manifesta-
tions from this study.
Conclusion. No association was found between the p53 codon 72 polymorphism and RA. Studies
are needed to clarify the role of the p53 polymorphism in the pathogenesis of RA. (J Rheumatol
2001;28:2392-4)
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The p5S3 tumor suppressor gene plays a central role in cell tion of pS3 codon 72 polymorphism with RA. We investi-

proliferation and death!. The 2 common polymorphic vari-
ants of the wild-type p53 have been identified?. This poly-
morphism arises from a single base-pair substitution at
codon 72, where either CCC encodes proline (Pro) or CGC
encodes arginine (Arg). Studies have shown that 2 polymor-
phic variants of wild-type p53 differ biochemically and
biologically? and are associated with several kinds of
cancers*?,

Rheumatoid arthritis (RA) is an autoimmune disease of
unknown cause, and RA synovium resembles properties of
malignant tumors®. Recent studies show that the p53 tumor
suppressor protein is overexpressed and that somatic muta-
tions previously identified in human tumors are present in
RA synovium’'°,

Studies implicate p53 dysfunction in the pathogenesis of
RA, but no study has been reported concerning the associa-
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gated whether the p53 codon 72 polymorphism is associated
with susceptibility to RA and its clinical features.

MATERIALS AND METHODS

Patients and controls. One hundred fourteen Korean patients with RA (93
women, 21 men, mean age 45 yrs, range 16-75 yrs) and 114 ethnically
matched healthy controls (92 women, 22 men, mean age 46 yrs, range
20-76 yrs) were enrolled in this study. All patients were recruited from the
Rheumatology Clinic of the Korea University Hospital and all fulfilled the
classification criteria of the American College of Rheumatology (ACR) for
RA!. The control group consisted of healthy individuals with no autoim-
mune disease. Clinical manifestations were determined in each patient: age
at onset, functional status class according to the ACR criteria'?, physician
global assessment (PGA), erythrocyte sedimentation rate (ESR,
Westergren), C-reactive protein (CRP), rheumatoid factor (RF), history of
total joint replacement (TJR) surgery, history of hospitalization for RA for
reasons other than TJR, extraarticular manifestations such as nodule,
vasculitis, eye and lung involvement, and cervical spine involvement. The
PGA was the physician’s subjective opinion of disease severity on a visual
analog scale of 0 (not severe) to 10 (most severe). CRP and RF were
measured by nephelometry.

DNA preparation. Blood samples from all subjects were obtained for DNA
extraction. Blood was collected in EDTA tubes and DNA was extracted
using the method of proteinase K treatment and phenol/chloroform extrac-
tion.

Polymorphism typing of the p53 codon 72. The polymorphism at codon 72
of the p53 was defined using a polymerase chain reaction-restriction frag-
ment length polymorphism (PCR-RFLP). PCR was carried out using a
forward primer 5’-ATCTACAGTCCCCCTTGCCG-3’ and a reverse primer
5-GCAACTGACCGTGCAAGTC-3’. The following conditions were
applied: initial denaturation for 4 min at 95°C, followed by 25 cycles (60 s
95°C, 60 s 60°C, 60 s 72°C), and a final extension of 4 min at 72°C. The

—

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2001. All rights reserved.

l—

2392

The Journal of Rheumatology 2001; 28:11

Downloaded on April 25, 2024 from www.jrheum.org


http://www.jrheum.org/

Arg coded allele has a single Accll site in the amplified fragment. PCR
products were further subjected to RFLP analysis with the enzyme
Accll(CGCG) and separated on a 2% agarose gel. The fragment of
homozygote of Pro gave only a single undigested band at 296 bp, and the
fragment of homozygote of Arg gave bands of digested DNA at 169 and
127 bp, while the fragment of heterozygote gave 3 bands at 296, 169, and
127 bp (Figure 1).

Statistical analysis. The genotype and allele frequencies in RA patients
were compared to those in controls using the chi-square test. An association
of clinical features with each genotype was analyzed by chi-square or one
way ANOVA test. A p value < 0.05 was considered significant.

RESULTS

P53 codon 72 polymorphism in patients with RA and
controls. Samples from 114 patients with RA and 114
controls were successfully genotyped for the p5S3 codon 72
polymorphism. Figure 2 shows representative results of the
p53 codon 72 genotypes from patients and controls. The
genotypes of the p53 codon 72 polymorphism in RA
patients and controls did not deviate from the Hardy-
Weinberg predictions.

The genotype distribution of the p53 codon 72 did not

differ between RA patients and controls (Arg/Arg, Arg/Pro,
Pro/Pro genotypes 38, 58, 18 vs 37, 60, 17 controls, respec-
tively; chi-square = 0.08, 2 df, p = 0.96). No significant
difference was found in allele frequencies between the
groups (Table 1).
Clinical analysis of patients with RA based on the p53 codon
72 genotypes. Clinically there was no significant difference
in age at onset, functional class, PGA, ESR, CRP, REF titer,
extraarticular and cervical spine involvement, frequencies
of joint operation, and admission in RA patients according
to the p53 codon 72 genotypes (Table 2).

DISCUSSION

RA is a chronic inflammatory disease, characterized by
hyperplasia of the synovial lining cells, excessive infiltra-
tion of mononuclear cells, and extensive destruction of the

M Pro/Pro Arg/Pro Arg/Arg

«— 296 bp

+— 169 bp
+— 127bp

Figure 1. p53 codon 72 genotypes by PCR-RFLP. The genotypes Pro/Pro
(296 bp), Arg/Pro (296, 169, 127 bp), and Arg/Arg (169, 127 bp) are shown.
M: DNA size marker.

Table 1. P53 codon polymorphism in patients with RA and controls.

RA Controls
n=114 (%) n=114 (%)
Genotype frequencies*
Arg/Arg 38 (33) 37 (32)
Arg/Pro 58 (51) 60 (53)
Pro/Pro 18 (16) 17 (15)
Allele frequencies™*
Arg 134 (59) 134 (59)
Pro 94 (41) 94 (41)

* Chi-square test of heterogeneity between RA and controls. Chi-square =
0.08, 2 degrees of freedom; p=0.96.

** Chi-square test of heterogeneity between RA and controls. Chi—square
=0.01, 1 degree of freedom; p=0.92.

articular cartilage. RA synovium shows aggressive inva-
siveness of rheumatoid pannus, occurrence of newly formed
blood vessels, and pleomorphic fibroblast-like cells with
large nuclei and prominent nucleoli'3. These features
resemble those of preneoplastic conditions.

Because of its role as a tumor suppressor gene, the p53
gene is one of the most intensely studied human genes, and
mutations of the p53 gene are the most common genetic
alteration in human cancer.

Besides studies on mutations of the p53 gene, several
studies have shown that common p53 polymorphisms are
associated with some cancers, including human papilloma-
virus associated cancer* and lung cancer’, with respect to
susceptibility or prognosis.

There have been increasing data that implicate p53
dysfunction with RA”-!°, but the role of the p53 gene in RA
is not clearly understood'*!> and there has been no report on
the association of the p53 polymorphism with RA. To our
knowledge, this is the first study to investigate an associa-
tion between the pS3 codon 72 polymorphism and RA.
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Figure 2. Representative results of p53 codon 72 genotypes from 10
patients with RA (A) and 10 controls (B).
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Table 2. Clinical analysis of patients with RA according to p53 codon 72 polymorphism.

P53 genotypes

Arg/Arg, Arg/Pro, Pro/Pro, Chi-square or F
n =38 n=>58 n=18
Age at onset (yrs) 459 + 14 45.7+12 449 + 13 0.033 0.967
Extraarticular involvement, n 8 6 2 2.647 0.266
Admission, n 4 7 5 3.929 0.140
Joint operation, n 4 2 3 4.373 0.112
Cervical spine involvement, n 1 2 2 2.616 0.270
Functional class (= 3), % 35.1 28.3 353 7.346 0.119
Physician Global Assessment 6.6+15 64+13 64+19 0.224 0.800
ESR mm/h 40.7 £ 28 44.0 £ 25 35.1+23 0.801 0.452
CRP, U/ml 39.9 +32 452 +68 295+ 16 0.378 0.686
RF, IU/ml 410 + 783 291 + 497 134 £ 122 1.097 0.338

Data are mean + SD

Our study showed that the p53 polymorphism did not
confer susceptibility to RA and was not associated with its
clinical/serological manifestations considered for this study.
Extraarticular involvement and RF were about twice as high
in homozygous Arg patients as in homozygous Pro patients.
Some of the clinical manifestations appear to be affected
based on the p53 codon 72 genotypes, but they did not reach
statistical significance. However, the standard deviations
shown for ESR, CRP, and RF seemed excessive and the
number of patients within each group was extremely small,
for example only 5 patients with cervical spine involvement.
No firm conclusions could be reached about clinical mani-
festations from this study and geographical and ethnic
differences in the distribution of p53 polymorphism.
Therefore, we cannot rule out the possibility that the p53
codon 72 polymorphism might be associated with RA in
other ethnic populations.

Our data showed no association between the p53 codon
72 polymorphism and RA. Further studies are needed to
clarify the role of the p53 polymorphism in the pathogenesis
of RA.
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