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Sh= primerE 3 82 AlZtete] PCRE AlRSFH.  Primer
pS2ccggl T} pS2ccgg2e -395 ~ -3922] ceggE, primer pS2ccgg?
9} pS2ceggdi= 125 ~ -1229] ccggZ, 18]al primer pS2ccggS
I} pS2ccgghs= 61 ~ -589] ceggs EFete] SE3 S 1ekE
Aoz 0|59 PCR 42H=9] A7) 22} 169 bp, 215 bp, 198
bpoltt. 7} primer®] 4714 8L vh-t 2t

pS2ccggl 5' - tge aag gtc acg gtg gec ac - 3
pS2ccgg2 5' - tgg gag tct cct cca acc tg - 3

pS2ccgg3 5' - cec atg gga aag agg gac tt - 3'
pS2ccggd 5' - ggg cag get ctg tit get ta - 3

pS2ccgg5 5' - ggg cct cct tag gea aat gt - 3'
pS2ccggb 5' - acc agg acc agg geg cag at - 3

pS2 572k promoters} exon 1, 18] ARE-8F primer?] ¢
719e 19 13 2k,

aagtgattctectgactiaacctecagagtagetaggatiacaggeacecgcaccatgectggetaattt
ttgtattttttttttttotagagacggootttegoccatottggccaggetagteteaaacteetgactt

taagtgatccgectgetttggcet tacagegt tacg ‘tacaa

tttcattattaaaaccaattecactgtaaaagaattagettaggcctagacogaatoggettcatgaget
1
ccticecttcecectgoaaggtecacggtggecaccecgtgagecactgttgteaggecaagectitttec

ggccatcteteactataaatcactictacagtoagtacagtatitacect L

atgagtaggacctggattaagstcaggtiag cccatggga tttctgaatctea
gateccctcagecaamatgacectcaccacatgtegtetetotctatcagecaaatecttecatatagetiga

ccatgtctaggeaacacctttzataaacatcastogagattatistctcagaggateccegggectectt

ESZcccgb PR =riees s NN
aggcaaatgttatetaacgetetitaagcanacagagectycectataaaatocgasuctegsgeggcct

-

ctcatecctmactemmngtencetit aatggccaccat: caaggtzatc
BS2cogs

tgcgecctogtectggtatecatgetgacce t t tgct

tettectgctetatoogy, tetzacagectecy gecactattttacatacatat

Figure 1. Sequences of pS2 gene promoter region, a part of
exon 1, and primers used for PCR amplifications
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Table 1, Gastric cancer risk according to smoking and

alcohol consumption AA Y A= Yo 270 2R Fw|dsle} fAzt
Variabes Number (%) OR 5% CI) P-va1121e for Ed o] &-S A A} ps2 544 promotere] Fu|E 3=
Cases  Controls i Aot 27 e] dovellA] vrehd whd ps3at Kims S ol 2t
Smoking History 1 oo} =xlo AR P
Non-smoker 41(373) 103 (46.8) 1.00 0.099 7 #leh 272 28 296} 4. 4ol MR BRHIDHE 2)
Smoker 69(627) 117(532)  148(0.93-237) Table 2. Frequency of pS2 promoter hypermethylation, p53
Cigarette Index* mutation and Ki-ras mutation in gastric cancer
5 $
(1) 5 E?z 7; 12; ((145_7)) 126 ((1)(5)8 270 0.779 Genetic or Number of subjects (%)
- 2 L0072, Epigenetic Change T
16-34 27045 4505 134 (074242) i ¢ Yes No oul
35 B09)  47QL4)  109060-200 pS2 hypermethylation 44 (40.0) 66 (60.0) 110 (100)
p53 mutation 31(282) 79(71.8) 110 (100)
Alcohol Consumption Ki-ras mutation 5 (49) 97(95.1) 102 (100)
Never 42082 96436 1.00 0.344
Ever 68(618) 124(564)  1.25(0.79-2.00)
Ethanol uptake per week (g/week) i 4. %0._4, SFgant pS2 TR} promOtel’9| el S}
0 58(537) 115(523) 100 0366 "
<280 2702500 B4 078(045134) ol o= Alo]e
280 ¢ 5013 36064 127069230 P52 #27} promotere] A Aot £, £ 53 Atefel

AL 2N B o] Abololl= frola BNl gl

o=

*Cigarette index means cigarette consumption in pack times duration

of smoking in years, 0 2 VERATHE 3).

T Ethanol uptake per week (g/week) means average ethanol uptake in o o
gram times the average frequency of alcohol consumption per week Table 3, Distribution of pS2 promoter hypermethylation in
during last 12 months, cases according to smoking and drinking habits

FP-value for #trend

pS2 hypermethylation (%)

Variables Y N OR(95%CD)  P-value
es o
Smoking History
2 Alo|aat Never 18 (40.9) 23 (348 1.00 0.520
Ever 26 (39.1) 43(652)  0.77 (0.35-1.70)
i Alcohol Consumption
SAkre) 199 B AR e AFFS 2053.3£1235.7 Calfl Never 18(409) 24 (36.4) 1,00 0631
T 2L 1684.611005.2 Calglth, oje] 714] 20|t 2o Ever 2690 42(36) 083038181
SECIR T SRR ERERPIEEEE RS
w1220} g AAk 0 2ly] a)a 7k AAA] S & 5. 40|52 w2 pS2 FHA} promoter ZHH|El 2}
W, 2oL 3] B S o], e X, AL
solsxd - B4 Fx2d T ofFF, HEl9} vloprt 59 ZYE 2ol W2 pS2 -4} promoter I €3} S-S
SRR, AR - A2, AR BEAA, B 0Bl g sk @ - welsh HAARY, Telu ofolAaES
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= 78 ps2 1A} promoter o] FH[ESL} F-2JHA
Ao 2 WAEHITHE 5). vhddl|, Ak} g gy - Wi

| AHEFE ps2 5} promoter] e}
sHAl B A0 YEIITHGE 4),

Table 4. Distribution of cases according to the dietary intake
amounts of food items that were statistically
associated with pS2 promoter hypermethylation

pS2 hypermethylation (%)

Variables OR(95%CI)  P-value
Yes No

Steamed rice
Low 22 (50.0) 44 (68.8) 1.00 0.050
High 22 (50.0) 20(313) 220 (0.99-4.86)

Rice cake
Low 33 (75.0) 32 (50.0) 1.00 0.009
High 11 (25.0) 32(50.0)  0.33(0.14-0.77)

Lard
Low 31(70.5) 28 (43.8) 1.00 0,006
High 13(29.5) 36(56.3) 033 (0.14-0.74)

Roast chicken, Boiled chicken, Chicken soup
Low 13(29.5) 31 (48.4) 1.00 0.050
High 31 (705) 33(516)  2.24(099-5.05)

Ice cream
Low 31 (70.5) 30 (49.0) 1.00 0.015
High 13 (29.5) 34(53.1)  037(0.16:0.83)

6. pS2 SMA} promoter THHEIS} 0 50| [}2 p53 L Ki-
ras SMA} S01810| 2

PS2 747 promoter?] FEslr} SddAH ke &
wolof WX JFS dopy] Hlste], Fuedsle] e {3
AL & o] =g vl ashoict.

Table 5. Frequency of p53 and Ki-ras mutations according
to pS2 promoter hypermethylation in gastric cancer

cases
2 h hylati
Variables P2 Mypermethylation (%) = b s o b vatue
Yes No
p33
No 33 (75.0) 46 (69.7) 1.00 0.545
Yes 11 (25.0) 20 (30.3) 0.77(0.32-1.81)
Ki-ras
No 41(97.6) 56 (93.3) 1.00 0.324
Yes 1Q4) 467  034(004317)
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Conclusions
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The aim of this study was to investigate effects of dietary factors on hypermethylation in the promoter
of pS2 gene and on mutations in p53 and Ki-ras genes in relationship with hypermethylation of the pS2

gene promoter in gastric cancers.

One hundred and ten patients with stomach cancer and 220 age- and sex-matched controls were
enrolled in this study. Information on the level of exposure to dietary factors was obtained by direct
interview. The hypermethylation of the pS2 gene promoter region and mutations in the p53 and Ki-ras
genes were investigated with DNA from gastric cancer tissue.

In gastric cancer patients, diet high in steamed rice and chicken such as roast chicken, boiled chicken,
chicken soup, and that low in rice cake, lard and ice cream also increased the frequency of
hypermethylation of pS2 gene promoter. However, hypermethylation of the pS2 gene promoter did
not influence on the mutations of p53 and Ki-ras genes.

The hypermethylation of pS2 promoter region would play an important role in the gastric
carcinogenesis, but would not induce the genetic mutation of p53 and Ki-ras gene in gastric cancer
patients. None of the dietary factors was statistically associated with hypermethylation of pS2
promoter region and genetic mutation of p53 and Ki-ras genes at the same time. It is suggested that
hypermethylation of pS2 gene promoter, and genetic mutations of p53 and Ki-ras genes do not share a

common pathway in developing gastric cancer in Koreans.
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