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2) RUNX3 8% promotere| DtHEs) ofF 24
9Jekz2 oA DNAE At &4 Mspl+ Hpa Il (New England
Biolabs, Berverly, USA)¢} Zt7} WH-§- A]# methylation specific
digestions 1311tk DNA 500ng¥} A2 E2 Mspl 3-& Hpa
1T 50 unit, 2] 3 10X ¢ 5 wAjzlste] 37°CollA 77t whke-
A7tk 2X SYBR Master Mix 10 ul, #l13+& 2 #2] 3 DNA(50
ng), 7 CCGG A gH-91el et primerE ©]--ato] AAI7E A3)
Z3H8(IQcycler, Bio Rad, USA)S AAISHATHEE 1). 2 CCGG
2o thato] Hpall2 423 919 DNAS F3 0= Alggh 4
AIRE A4 Sekee] g AT A7I7E AaE AeleA]
genomic DNAS F3 0.2 3o} A2 215.9] 80% o]/3e] 245
Foz AN, F 7 o]l FA B2 HArlEst

FPoz wReA

Table 1. Primer sequences for PCR reactions for promoter
regions of RUNX3 genes

Genes  Site Primer sequences Position”
RUNX3 RUNX3-1 Forward : 5'-cttgggtctacgggaatacg-3"  30258-30347
Reverse : 5'-cgecgtetecgectge-3'
RUNX3-2 Forward : 5'-gcaggcggagacggcg-3'
Reverse : 5'-cttctgctttecegettete-3
RUNX3-3 Forward : 5'-gagaagcggeaaagcagaag-3" 30183-30232
Reverse : 5'-ccetgegecctgagec-3'

30212-30300

RUNX3-4 Forward : 5'-gcctcagggegeagge-3' 30140-30199
Reverse : 5'-ctcgeageggecggec-3'
RUNX3-5 Forward : 5'-gecegeccgcetgegag-3' 30054-30156

Reverse : 5'-cacgagggecgeccge-3
*Primers located in the promoter region (Genbank accession number
AL0230%).
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Table 2. Distribution of cigarette smoking and alcohol drinking
amounts in gastric cancer cases with or without RUNX3
promotor hypermethylation

RUNX3 promoter

. hypermethylation, OR
Variables YF;lumbery(%) (5% Q1) P-value
Negative Positive

Smoking history 0.7444

Non-smoker 31 (38.8) 22 (36.1) 1.00

Smoker 49 (61.2) 39 (63.9) 1.12 (0.56-2.23)
Cigarette index* 0.7960"

0 30 (37.5) 21 (34.4) 1.00

1-15 8 (10.0) 9 (14.8) 1.6l (0.53-4.85)

16-34 26 (325) 21 (344) 1.15 (0.52-2.57)

35- 16 (20.0) 10 (16.4) 1.89 (0.34-2.35)
Alcohol consumption 0.3778

Never 27 (33.8) 25 (41.0) 1.00

Ever 53 (66.2) 36 (59.0) 0.73 (0.37-1.46)
Ethanol uptake per #
week (g/vP\)/eek) . 0.6449

0 27 (33.3) 25 (41.0) 1.00

< 280 36 (44.4) 24 (39.3) 0.72 (0.34-1.52)

280 < 18 (22.2) 12 (19.7) 0.72 (0.29-1.79)

*Cigarette index means cigarette consumption in pack times duration
of smoking in years.

" Bthanol uptake per week (g/week) means average ethanol uptake
in gram times the average frequency of alcohol consumption per
week during last 12 months.

¥ Pvalue for ¥ trend-
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Table 3. Distribution of dietary intake amounts according to RUNX3
promoter hypermethylation status in gastric cancer tissue

RUNX3 promoter

. hypermethylation, 0 P-value
Variables number (%) R (95% CI) for Yot
Negative  Positive

Fruits
Low 45 (55.6) 27 (44.3) 1.00 0.4218
High 36 (444) 34 (557) 235 (0.65-2.82)

Meat
Low 42 (51.9) 31 (50.8) 1.00 0.6766
High 39 481) 30 (492) 0.85 (0.40-1.82)

Red meat
Low 41 (50.6) 32 (52.5) 1.00 0.4389
High 40 (494) 29 (475) 0.75 (0.35-1.57)

Chicken
Low 48 (59.3) 28 (459) 1.00 0.3393
High 33 (407) 33 (541) 142 (0.69-2.89)

Kimchi
Low 49 (60.5) 23 (37.7) 1.00 0.0120
High 32 (395) 38 (623) 269 (1.23-5.83)

Soybean foods
Low 48 (59.3) 24 (39.3) 1.00 0.0100
High 33 (40.7) 37 (60.7) 272 (1.27-5.81)

Soybean

Ppastes
Low 4 (543) 29 (475) 1.00 0.1313
High 37 45.7) 32 (525) 1.81 (0.84-3.92)

Jams, honey,

candies and

chocolate
Low 67 (827) 39 (639) 1.00 0.0193
High 14 (173) 22 (361) 264 (1.17-5.97)

Stews
Low 48 (594) 24 (39.3) 1.00 0.0252
High 33 (40.7) 37 (60.7) 240 (1.12-5.16)

Table 4. Distribution of nutrient intake amounts according to
RUNX3 promoter hypermethylation status in gastric
cancer tissue

RUNX3 promoter

hypermethylation, N P-value for
o amber (%) RO% D et
Negative  Positive
Carbohydrate
Low 31 (383) 17 (28.3) 1.00 0.0847
Medium 30 (37.0) 16 (26.7) 092 (0.38-2.25)
High 20 (47) 27 (45.0) 1.38 (0.89-2.13)
Calcium
Low 31 (383) 16 (26.2) 1.00 0.2193
Medium 26 (321) 22 (36.1) 1.87 (0.79-4.43)
High 24 (297) 23 (37.7) 129 (0.83-1.99)
Vitamin C
Low 31 (383) 17 (27.9) 1.00 0.0803
Medium 32 (395) 15 (24.6) 0.86 (0.35-2.09)
High 18 (22) 29 (47.5) 1.68 (1.09-2.59)
Folate
Low 30 (37.0) 17 (27.9) 1.00 0.9708
Medium 26 (321) 22 (36.1) 0.98 (0.38-2.57)
High 25 (309) 22 (36.1) 1.08 (0.64-1.84)
Vitamin E
Low 24 (296) 24 (39.3) 1.00 0.4082
Medium 27 (33.3) 19 (39.2) 0.70 (0.29-1.70)
High 30 (37.0) 18 (29.5) 0.75 (0.48-1.16)
Vitamin B6
Low 32 (36.5) 15 (24.6) 1.00 0.0452
Medium 24 (296) 23 (37.7) 215 (0.88-5.23)
High 25 (309) 23 (37.7) 1.33 (0.86-2.07)
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[ Abstract ]

Effects of Environmental Factors on RUNX3 Promoter Hypermethylation

in Gastric Cancer Tissue

Sang-Yong Eom', Yanwei Zhang', Byung-Wan Woo’, Hyo-Young Yun’, Young-Jin Song’, Sei-Jin Youn’,

Taisun Hyun', Joo-Seung Park’, Yong-Dae Kim', Heon Kim', Jong-Won Kang'

Departments of Preventive Medicine', Departments of Surgery’, Departments of Internal Medicine’,

College of Medicine Chungbuk National University; Department of Food and Nutrition®,
Chungbuk National University; Department of Surgery, Eulii University’

Background  This study aimed to investigate the effects of environmental factors on hypermethylation of the RUNX3 gene promoter
gastric cancer tissues in Korea.

Methods 142 gastric cancer patients were enrolled. Exposure data to environmental factors were collected by interview.
Hypermethylation of the RUNX3 gene promoters were analyzed in gastric cancer tissue.

Results Kimchi, soybean foods, stews, jam, honey, candies, chocolate and vitamin B6 intake increased the risk of hypermethylation
of the RUNX3 gene promoter.

Conclusions  Some dietary factors may be related with hypermethylation of the RUNX3 gene promoter in gastric cancer tissue.

(Korean ] Health Promot Dis Prev 2008 ; 8(2):117-122)
Key words Gastric cancer, Diet, RUNX3, Hypermethylation
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