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ABSTRACT

An association between the Arg dlele of the p21"*™Y“™ codon 31
polymorphism and lung cancer has been previoudy reported. However, the
genotype distribution of p21 codon 31 polymorphism as well as the association
of this polymorphism with lung cancer risk and prognosis remain undefined in
the Taiwanese population. Therefore, | investigated the genotype distribution
of p21 codon 31 polymorphism in 155 lung cancer patients and 189 non-cancer
controls. The genotype frequencies in Taiwanese nor-cancer controls were
0.51 (Ser) and 0.49 (Arg). Chi-sguare analysis indicated significant differences
in genotype distribution of p21 from other reports in Swedish (P=0.001),
Caucasians (P=0.001), Indians (P=0.001), and African-Americans (P=0.001).
However, our data did not found an association of the Arg dlele of the p21
polymorphism with the lung cancer risk in Tawan. Lung cancer patients with
Ser/Arg and Arg/Arg genotypes were a a nonsignificant 1.15-fold excess risk
of lung cancer when compared to individuals with the Ser/Ser genotype (95% Cl,
0.70-1.86). In addition, although p21 is a downstream target of p53, | found no
significant correlation of p21 polymorphism with p53 polymorphism and p53
gene mutation in lung cancer patients. | further investigated the association of
p21 polymorphism with prognosis in 154 lung cancer patients. Patients with
the Ser/Ser genotype tended to have poor prognosis than those with the Ser/Arg
and Arg/Arg genotypes (P=0.10, by the log rank test). My data suggested that
p2l codon 31 polymorphism may not play a significant role in cancer

susceptibility and prognosis of lung cancer patients in Taiwan.

Key words:. lung cancer, p21 codon 31 polymor phism, susceptibility,

prognosis, p53 tumor suppressor gene.
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p53 11 exons Exon2 exonll 393
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apoptosis (Selvakumaran et al., 1994; Wang et a., 1996)

p53 apoptosis Transcription-dependent
apoptosis p53 bax
apoptosis Transcription-independent apoptosis p53 protein
Transcription repair coupled factor TFII H(XPB XPD)

apoptosis (Sevakumaran et d., 1994; Wang et a., 1996)

p21 (somatic mutation)
(Shimizu et a., 1996; Koopman et a., 1995) p21
codon 31 C A Ser Arg
p21 codon 31 DNA-binding zinc-finger domain

(El-Deiry et d., 1993; Huppi €t a., 1994)

Ser Arg
(Chedid et d., 1994)
p21 Cyclin-CDK wild-type
Ser p21 variant Arg p2l (Lori et 4.,
1996; Sun et a., 1995) (Transfection)

(Chedid, et al., 1994)

p53  p21



(genetic polymorphism)
P53 codon 72

(Jn et d., 1995; Kawagjiri et a., 1993; Weston €t 4d.,

1992) Wild-type p53 codon 72 CGC CcC genotypes

Arg (CGC, wild type Pro
(CCC, variant type (Matlashewski et a., 1987)
Matlashewski et a. (1987) polymerase chain reaction (PCR)  p53

(amplification) BstUI digestion
p53 electrophoretic mobility
(Maltlashewski et a., 1987) p53
Daudi Pro p53
(Zhang et al., 1992) p53

p53 codon72

Beckman et a. (1994) Prodlde
0.63 0.17 Westoneta (1994)
Pro dlde
Pro allele 035 0.40 (Kawgjiri et d., 1993; Murata
et al., 1996)

p53 codon 72 p53 codon 72

10
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(1.6%) (Sidlander et al., 1996)
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1997) Arg (Heinzd et d., 1996)
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1996 ) 0.29 (Birgander et d., 1996) 0.16 (Birgander et d.,
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Blpl ( 5-GCTNAGC-3', New

England Biolabs Beverly, MA) 37°C 4-8 Ser dlee
Blpl ; Argadlde 3% agarose
ethidium bromide p21 (Figure 1)
p53 p53
Genomic DNA phenol-chloroform
proteinase K DNA single-strand
conformational polymorphism (PCR/SSCP) DNA 63
p53 exon 4-11
PCR/SSCP Lehman et a. (1991)
oligodeoxynucleotide primer PCR p53 exon 411
PCR PCR a ¥P-dCTP 95°C
denaturation sample loading DNA
non-denaturing polyacrylamide gell 5%
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p53 Genomic DNA L ehman
et d., (1991) oligodeoxynucleotide primer
PCR p53 exon 4 p53 codon 72
BstU1 ( 5-CGCG-3, New England
Biolabs Beverly, MA) 60°C 4-8 Arg dlde
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ethidium bromide p53

p21 Pearson c? test

dlde (logistic regression)
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Kaplan-Meer
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(The life test procedure, 1988) p2l1

p53 Pearson c” test
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codon 31 Ser/Ser Ser/Arg Arg/Arg 27.0%, 47.1%
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Table 1
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Tablel Frequency of codon 31 dlelesof p21l in different populations

Population Genotypes Arg dlde P vdue® Reference
Ser/Ser (%) Ser/Arg (%) Arg/Arg (%)  frequency

Taiwanese (N=189) 51(27.0)  89(47.1)  49(259)  0.49 This study

Swedes (N=761) 692(90.9) 67(8.8) 2 (0.3) 0.05 0001 Sjalander et d., 1996
Caucasians (n=65) 58 (89.2) 7 (10.8) 0 (0.0) 0.05 0001 Sunetd.1995
Indians (n=92) 66(71.7)  23(250)  3(33) 0.15 0001  Birgander et dl.,1996
African- American (n=122) 56(45.9)  61(50.0)  5(4.1) 0.29 0001  Birgander et d.,1996
Japanese (N=55) 23(412)  19(345)  13(236)  0.46 0.098  Hachiyaet d.,1999
Chinese, Singapore (n=121) 27(223)  69(57.0)  25(207)  0.49 0251  Birgander et d.,1996
Chinese, Guizhou (n=105) 25(238)  55(524)  25(238) 050 0.700  Birgander et dl.,1996

2 p vaues were caculated using the X? test.



Table2 Didribution of p21 polymorphism by case/control status and clinicopathologica parameters of lung cancer patients

Characterigtics Genotypes Totd
/Sy (%) Sa/Arg (%) Arg/Arg (%) Crude OR?*(95% Cl) Adjusted OR"(95% Cl)
Non-cancer control 51 (27.0) 89 (47.1) 49 (25.9) 189 1.00 1.00
Sex Made 23 (26.1) 45 (51.1) 20 (22.7) 88 1.00 1.00
Femde 28 (27.7) 44 (43.6) 29 (28.7) 101
Age > 65 30 (31.9) 40 (42.6) 24 (25.5) 94 1.00 1.00
<65 21 (22.1) 49 (51.6) 25 (26.3) 95
Lung cancer 38 (24.5) 85 (54.8) 32 (20.6) 155 1.15(0.70-1.86) 1.19(0.71-2.01)
Sex Mde 31 (25.2) 68 (55.3) 24 (19.5) 123 1.05 (0.56-1.96)° 1.15 (0.60-2.22)d
Femde 7 (21.9) 17 (53.1) 8 (25.0) 32 1.39 (0.54-3.57)° 141 (0.54—3.70)“'
Age > 65 28 (25.7) 59 (54.1) 22 (20.2) 109 1.36 (0.74-2.50)° 1.36 (0.74-2.50)f
<65 10 (21.7) 26 (56.3) 10 (21.7) 46 1.02 (0.44-2.39)° 1.36 (0.74-2.50)f
Tumor type
AD 18 (25.0) 41 (56.9) 13 (18.1) 72 1.12 (0.60-2.08) 1.17 (0.62-2.19)
SQ 15 (25.9) 30 (51.7) 13 (22.4) 58 1.07 (0.55-2.09) 1.17 (0.55-2.48)
Tumor sage
| + 11 13 (25.5) 26 (51.0) 12 (23.5) 51 1.09 (0.54-2.21) 1.30 (0.61-2.78)
" +1v 21 (24.7) 49 (57.6) 15 (17.6) 85 1.14 (0.63-2.04) 1.12 (0.62-2.04)
Smoking
Yes 27 (25.5) 55 (51.9) 24 (22.6) 106 1.13 (0.65-1.96) 1.38 (0.68-2.79)
No 11 (22.4) 30 (61.2) 8 (16.3) 49 1.29 (0.61-2.71) 1.30 (0.61-2.76)

a
b
c

d Adjusted for age.

Adjusted for age and sex.

deds ratios were caculated by using controls aged > 65 and controls aged < 65 as references.

Adjusted for sex.

Odds ratios were caculated by using mae controls and fema e controls as references.

Odds ratios were ca culated to measure the association of the Ser/Arg and Arg/Arg genotypes with lung cancer risk.



Table3 Didribution of p21 polymorphism by the p53 genotypes and mutation of lung cancer patients

Characterigtics Genotypes Totd pa
Sy (%) SHArg () ArgArg (%) vaue

p53 genotypes (N=126)

Arg/Arg 10 (23.2) 26 (60.5) 7 (16.3) 43 0.69

Arg/Pro 11 (21.1) 27 (51.9) 14 (26.9) 52

Pro/Pro 9 (29.0) 15 (48.4) 7 (22.6) 31

p53 mutation (N=63)

yes 4 (36.4) 4 (36.4) 3 (27.3) 1 0.82

no 15 (28.8) 24 (46.2) 13 (25.0) 52

3P vaues were cdculated using the c? test.



FIGURE LEGEND

Fig. 1 Dection of p21 codon 31 polymorphism by PCR and Blp 1 digestion. PCR
product digested (+) or undigested ¢) with Blp 1 for 4-8 hrs at 37° C. The Ser
encoding and Arg encoding framents and determined as the 245 plusl45 bp and 100
bp bands,respectively. 1 is an example of an Ser/Ser homozygote, 2 is an example of

an Ser/Arg heterozygote, and 3 is an example of an Arg/Arg homozygote.
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Fig. 2 The Kaplan-Meier survival curves with respect to p21 codon 31
genotypes in 154 lung cancer patients. P-values were calculated using the log
rank test. The estimated median survival times for patients with Ser/Ser,
Ser/Arg, and Arg/Arg were 18, 20, and 24 months, respectively. The patients
with Ser/Ser genotype had poor prognoses than those with Ser/Arg and Arg/Arg

genotypes (P=0.10).
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