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Effects of betel quid chewing on the DNA methylation status of oral mucosa in south
Asia
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To reveal the effects of DNA methylation status on the oral cancer carcinogenesis,
we carried out the analysis of lesions in in betel quid chewers. First of all, we evaluated the swab samp
le accuracy using swab and tissue samples in promoter region of pl6 and MGMT so on. DNA methylation status
was well correlated between swab and tissue samples. Then, we analyzed DNA methylation status of Taiwan s
wab samples using pyrosequencing method focused on pl6 and MGMT. 10% samples indicated positive. Furthermo
re, we examined the methylation positive of pl6 in cancer patients and detected it in high ratio (almost 1
00%). These results possibly suggested the usefulness of pl6 analysis as a biomarker in oral cancer.
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Table 1. Targets CpG islands and the primers for pyrosequencing

Gene Primer Size(op)
Forward 5-AGGGGTTGGTTGGTTATTAG -3

P16 Biotinylatec-reverse | 5-CTACCTACTCTCCCCCTCTC -3 76
Sequencing primer 5.GGTTGGTTATTAGAGGGT -3'
Forward 5-GTTTAGGATATGTTGGGATAGT -3’

MGMT Biotinylatec-reverse | 5-CCACCCAAACACTCACCAAAT -3 106
Sequencing primer 5-GTTGGGATAGTTAGAGTTTTTAGAA -3’
Forward 5-GTTTTAGGGAGGTTTTGGAAATAT -3'

RECK Biotinylated-reverse | 5~CCCCCCACCCTTTAATAACTAACT-3 | 81
Sequencing primer 5-GGAAATATTGTGAGGTAGG -3'

(p57KIP2) DNA (hMLHL)
(TMS1, CASPS, APAF-1)
RECK
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p161NKA4 50.9
MGMT 56.4

p16INKA4 37. MGMT 60.0
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pl6
mild dysplasia 12/29(41.1%) severe
dysplasia 10/20(50%)

16/29(55.2%)
(J Oral Pathol Med 2007)
DNA

false
positive

P16 DNA

Sample  CpG-1 ~ CpG2  CpG3  CpG4  CpG-5 CpG6  Mean SD
100001T 2177 218 2003 198 297 1926 2094 145

1000027 11.28 13.35 10.61 1132 1291 9.88 11.56 133
100003T 276 454 219 21 399 121 281 124
100004T 115 387 118 1.65 279 152 203 1.08
HI100005T 143 i 083 178 2.26 0.76 173 0.96
H100006T 1.09 38 134 1.88 268 114 199 1.08
H100007T 158 49 232 249 kay) 1.06 259 136
H100008T 275 718 287 33 254 225 343 183
H100009T 1.26 33 0 1.56 2.0 0 137 129
H100010T 215 435 131 1.9 221 113 218 115
HI10001IT 218 33 19 1.61 348 1.09 226 095
H100012T 1.1 32 116 1.64 236 101 175 087
H100013T 229 n 077 1.64 235 125 192 0.88
HI00014T 1.36 446 123 1.38 2.09 146 2 124
HI00015T  1.65 382 117 1.66 24 119 196 099
H100016T 291 557 254 274 40 265 34 121
HI00017T 58 9.01 448 354 6.82 451 569 199

P16 DNA

Sample CpG-1 CpG-2  CpG-3  CpG4 CpG-5  CpG-6 Mean
10000IN  1.34 363 2.19 22 278 1.25 223
100002N 428 3.85 246 3.79 3.54 201 332
100003N 189 539 4.02 1.61 318 1.1 2.87
100004N 351 691 282 242 351 244 36
HI100005N L1628 0.99 133 243 09 1.6
HI00006N 142 119 1.05 1.86 207 0.86 141
H100007N 181  4.06 0.96 1.88 246 14 21
HI00008N 133 431 1.84 1.89 24 138 2.19
HI00009N 1.78  4.18 0 2.1 253 0.88 1.91
HI000ION 0.99 398 1.46 1.8 1.94 1.14 1.89
HI0001IN  1.45 3.68 0 1.83 37 139 2.01
HI100012N  1.55 2.76 1.2 1.89 2.62 147 1.92
HI00013N  1.48 296 0 1.72 233 1.33 1.64
HI100014N 096  2.88 1.07 1.78 1.87 112 1.61
HI1000I5N 2,05 337 0 1.62 2.65 097 1.78
HI100016N  3.45 4.24 2.09 2.63 3.68 1.72 297
HI00017N  3.71 392 112 1.94 1.98 1.12 2.3
DNA
Cp6-1  CpG-6
. DNA
DNA
DNA pl6
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21 14
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DNA

o No | primary | serum | CaseNo | pimary | serum |
1 M U 12 MU - =

M U
2 U MU 13 M U 5 =
3 M U - u 14 M U MU
4 M U MU 15 MU MU
5 M U M U 16 MU MU
6 M U MU 17 MU MU
7 MU MU 18 M U MU
8 MU MU 19 MU Lo
9 MU MU 20 MU MU
10 M U U 21 U .
1 M U - -

Frequency of the hypermethylation of p16 in cancer patients

Hypermethylation rate (%)

Primary Serum

p16 methylation (+) 20/21 14 /21 *

# 5 case did not detect both methyl- and unmethyl band

S.D

0.9

0.89
1.64
1.69
0.81
0.47
1.09
111
1.44
1.09
1.44
0.64

0.73
1.2

0.98
1.24
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