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01515401 [QIR==% /\]_a]-o]]k] _l,]o]- le\g_g_o o]: 6HH :E_o 7‘]°i
& A QATH(9) Helicobacter pylori 7@l &3 919+ kAl
5} DNMT3b % 7) Al she] 9IS Qobio s 1
St AR A5k A ol YA v stE 7]
A Felwnd s,

B QT §F9l0] A DNMT3b = 22k] tha st 9o
Aol 4R e B ARE AELH EARTE Hs
zrol R 12} 3l th B3 DNMT3b Z741¢] thg Al
ote] ¥ 7], 22812l £l 9 Helicobacter pylori 7+

= [¢}

ABANE Gotr izt st

1o Ho mlo i

} =]
o =

1) ohe

o] -t 2T AT A= 1769 9otk At} 704 9
PZ2FE o] &3k xFL 2001d 12€9FE 2002
RE7A 72Ty JRY DA Loz ek
29 AAES T2 Al FolA W 245

S u = o= H%

02 HET AGHE A5 T & A FUYAES A @2
ArES o2 St Yol, 7], 248 ERol=
SHS TR Gtk 2T 2L 71#elA 2L VN
3 & ¢4 3

% as9 @Lx}ami EES

2) DNMT3b genotyping
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(Qiagen Inc. Valencia, CA)S ©|-&3}%t}. DNMT3be] A &
& 2N A AR A= glo] st} —149 9 7]%e)
B CT ¥7)749(C46359T, GenBank accession no.
ALO035071)E 83| 7] 93te] PCR A s Hkdo] tha 4 &
A (restriction fragment length polymorphism assay)S- 4 A] &}
A}t AlE Al (primer)= 5-TGCTGTGACAGGCAGAGCAG-3’
(nt 46151- 46170)7 5°-GGTAGCCGGGAACTCCACGG-3"
(nt 46530-46511)E AR5 T o 7)A AojR &= 380 &7
2%(bp)& DNMT3b G-2+e] A WA AL(exon)S T
th TE& 913 20 419] PCREFE-S 53 DNA 50 ng, 7}
Z} 2] A& Al 30 pmol, Z} deoxynucleotide triphosphate 250 M,
KCI 40 mM, MgCl, 1.5 mM, Tris-HCI 10 mM, 18|31 Tagq
polymerase (Bioneer Co., Daejeon, Korea) 1.0 unitS ¥ 33}
th PCR -2 95°ColA] 523t MAAIZ] 5 95°CollA] 30
%, 65°CAl A 30%, 72°Coll A 3029 ZAC 2 353] HlgA
Atk mlA T oz 72°CAlA] 1087 AR5t t) 380 bpe
£ Avrll (New England BioLabs, Inc., Beverly, MA)<- ©|
§31e] 37°Coll A 1641 7HE <t WA A T WHEAHE-2 2.5%
NuSieve 3 : 1 agarose gelolA] 7] 953193 ethidium
bromide 2 9 A3} o] UV transilluminationol| A #1894tk T
S54RI WHole Avrll ATEZS 714 2709 band
(207 bp, 173 bp)2 LER} T, ofAE C T2 G AAE Avrll
A gH-97E 1ol 1712 380 bp band® UEFTHFig. 1).
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4) Helicobacter pylori A&
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Fig. 1. PCR-based restriction frag-
ment length polymorphism genotyp-
ing of DNMT3b promoter C46359T.
bp = base pair; Lanes 1 and 8: TT
variant; Lanes 3 and 4: CT hetero-
gygotes; Lanes 5, 6, 7 and 9: CC
wild type.
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(OR)Z H7tatdon, 7t 43 7 A4 sty et

o] A7A-& Fisher’s exact test2 41314 ot A A goll =
SPSS (ver.10.0)S o] 231 0.1 P ko] 0.05 T kel He=
FAASR fodo] e Aoz AT

2 ot

1) oI His

bl A FEAH L 59.6+1241 4 P31 2L 61.8+
H21A 2 F 7 219 Aol= §lAth(P=0.196). F ol A &
o= SATollA] 120 56, D20l A] 26 : 442 72X &
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T FolAe] DNMT3b 7219 §43e] B¥Xe By
@ aoll A CC & o] 14.8%, CT & o] 71.6%, TT & o] 13.6%
A thzFoll A CC &o] 40.0%, CT & o] 42.9%, TT & o]
17.1% Ak T Wol ok 4¢F T4 P =] #AE 2A2H
3 AEAE Tl dotr okt CC ST H A o e u
CT o] FHIA= Sh2A AP =7} 42530 F7E o] A
RAL(2HH] 213, 95% 41 2] 771+ 2.324~8.803) TT - T
A 2,154 FEE F71S BYH( Aty 142, 95% A

Table 1. DNMT3b genotypes and allele frequencies of case and
control subject and their association with gastric cancer

DNMT3b C46359T

Cancer Normal
Genotype group group P-value OR*  95% CI'
No. (%) No. (%)
CC 26 (14.8) 28 (40.0) 1
CT 126 (71.6) 30 (42.9) 0.000 4.523 2.324~8.803
TT 24 (13.6) 12 (17.1) 0.086 2.154 0.898 ~5.165
CT+TT 150 (85.2) 42 (60.0) 0.000 3.846 2.040~7.251
Total 176 70

*odds ratio;TQS% confidence interval.

2717k 0.899 ~5.165). 3FA| 7k A1F]F7ko A 1 njgte] ¥ 3ty
B2 fostAe Fotth T tig-F-H2KT allele)dl| Al 138 =
7} 3.8478) Z7}stHtH @ e] 1.88, 95% A1F]F7F 2.040~
7.251). 9714 T Wo|7} CC 5F A ¢} vl aste] $j9ke]
A ARAETL YUY F2 AL & 5 YUTHTable 1).

3) DNMT3b ZZIXIQ| Csd A n}
DNMT3b £ x1449] F-H 37 o] Wriete] #AE B
™ CC, CT, TT Z+2+9] 83} 9]t 9] ¥ 7]= Pgko] 09722
Aol It CCE, CTHIT &7 W7ol EA AR

p#kol 0.8172 F<]3k #A7F ¢l A THTable 2).
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s EERERSAEEERE R P%M 0.086°.2
2o A= Jet) CC, CT, TT Z+2+2] &3} Lauren &
fistel A9 g5 CCY, CTHTTY 39| 2ol P
Ftol 047002 M2 Aol fle A= YENHTHTable 2).

Table 2. DNMT3b genotypes and their association with stage,
differentiation and Lauren’s classification of stomach cancer group

DNMT3B genotype

CC (%) CT (%) TT (%) CT+TT (%)
stage
1 13 (17.8) 51 (69.9) 9 (12.3) 60 (82.2)
I 3 (11.5) 20 (76.9) 3 (11.5) 23 (88.5)
11T 5 (11.6) 31 (72.1) 7 (16.3) 38 (88.4)
v 5 (14.7) 24 (70.6) 5 (147) 29 (85.3)
P-value* 0.972
P-value ' 0.817
Differentiation
Well 4 (154) 19 (73.1) 3 (12.5) 22 (84.6)
Moderate 3600 43 (86.00 4 (8.0 47 (94.0)
Poor 19 (19.0) 64 (64.0) 17 (17.0) 81 (81.0)
P-value* 0.080
P-value ' 0.086
Lauren’s classification
Intestinal 10 (13.3) 58 (77.3) 7 (9.3) 65 (86.6)
Mixed 5 (11.1) 32 (71.1) 8 (17.8) 40 (88.9)
Diffuse 11 (19.6) 36 (64.3) 9 (16.1) 45 (80.4)
P-value* 0.398
P-value ' 0.470
*P-value between CC, CT, TT and pathologic status; TP_value

between CC, CT+TT and pathologic status.
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Table 3. DNMT3b genotypes and allele frequencies and their
association with H. pylori status

DNMT3b C46359T

H. pylori  H. pylori
+ J—
Genotype () group (=) group P-value OR* 95% CI'
No. (%) No. (%)
CcC 17 (20.0) 37 (23.0) 1
CT 55 (64.7) 10 (62.7) 0.615 1.185 0.612~2.277
TT 13 (15.3) 23 (14.3) 0.649 1.230 0.505~2.995

CT+TT 68 (80.0) 124 (77.0) 0.592 1.193 0.625~2.277

Total 85 (34.6) 161 (65.4)

*odds ratio; T95% confidence interval.

5) DNMT3b =ZIAtQ| Cte M1} Helicobacter pylori 2+
Aol ZHA

T o ESOlA Helicobacter pylori 795 34.6% (85/
246)0]Ath. Helicobacter pylori 7¥a7-olA ¢ dAFL
87.1% (74/85)°] L, v+ ATl A& 634% (102/161)=
gk &Fo]7h AU THP=0.000). DNMT3b %7212 th & 4 3}
Helicobacter pyloriori 7+G%}9] #A o] A oA T Ho|7}
)+ 7% Helicobacter pylori 7+8 0] 1.1938] Z713l= A S
2 Ueigtey A4 Fo4 1A TH(Table 3).
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DNA w9 she jolural ol 4 B4 oln B ool
wao] BaAQ) ol HBE FHA 5 ZelE A
AAL olAlo] 23 AL PLh(18) o] 2] DNA W3k
DNMT (DNA methyltransferase)ol] 2| &) mj 7§ &t 54 54
Aol CpG Y sk T4 fael MEse gelg & 9
o A WA= dEs HodA 2 DNAY A =2 JHAIE
(de novo) WEe 2 F2 DNMT3 Fo 93 wj7fdc}. ks
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DNMT3bi= 4 24-8] 5% ja|sh hAIE2) Jol Bas
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AL AL B, 2490, Als ] A A4 59 B2 AX
W E5ddAE T8 98 & 2o 4744922 F
= DNMT3b 304 @43 of 2 kel S| <
ol glo] BaHa ik A% ofd R F ol “‘“E
AREE F7HAITI=A A B ZFol7k itk ofd
Tl A HetolA DNMT3b 2702 Aol T 55 z4
A7F AN P = STk freldh Aol jlnka &Y
t}.(7,23) 3} A5 Montgomery 5(8)2 -H-9}oll A DNMT3b
=24 tgel C BEFAA7 TT S5 4T o) v awsh
of by APEsk Felsl ST wusYch
E AFGAE T WHol A8 0] 380 AE Ao 93
29 27 9SS ¢ 5 Ao o o) 83kef ekl
A7 Mz EAAZ o4 7FsAel YL Rolth

DNMT3b A o] T} 43 ghe] 22 5k4 §&3}e] 2
Aol gk AFEo] ol gkth Shen 5(7)& H|
i o] o] A DNMT3b 46539C—T t}& A 3} o oFhA
ote] BA G 3 Rustgh CC B2 A 9}
< W CT o] THTA &) A ddel 24 A=
FoletA S7kAITaL St o]l g Rojdl| wE 99
Eo A= Aol ARt HFA A B0l B 2
o}l 3T} WA Lee $(23)2 DNMT3b -283T—C, —579G
=T g3 dolagt Agela HehdAe] APzt wA
= Aol Al Aol AJAT AP A Eetol A= BA L ¢l
ATk AT o]F ol thE Aol BT FAA -9
] zpo], Q1F 9] tol, HTAYAALE Aol Foll o Ao
7H4E % drka Sk sAnk B A 6] A DNMT3b
234 g4 $Age Rxsl 99te] 24 Lax
she] ABAL FS 5 QA T Aol= HZ T2
Fgo) w4 7129 zpolo] 71913 Rolekn Y2t 5 9}

Aolth. 26| Eold WO oz DNMIZ} B33
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Z 3ol X} DNMT3b &30 2ke] 82 9]¢ ‘*‘719}«1
Aol glvkar atgitk shA gk o] A7t DNMT3b =312t
T3 figke] dFok Aol flvkar A= ol H T
a1 Ay ZFsit}. Wang 0(22)‘_ T3 59 #ajo| A DNMT3b
X020 Aol dFE diets AT 2 F Ut
A STk F ATl A DNMT3b 32| ¥ TNM
W7sks BARAoR ok Aol I AR A
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EE Mo Me TZHTA Y AE77to] BEAZCRE #9 Gonzales FA, Jones PA. The human DNA methyltransferases
s Auds AFE AL £ Uk 9k o 39 (DNMTs) 1, 3a and 3b: coordinate mRNA expression in nor-
DNMT3b 22} t}al A ao] A= w3 7] Yaia] AL mal tissues and overexpression in tumors. Nucleic Acids Res
ol 77l Wadt Aow AT} w3t 9joke] uba o] 1999;27:2291-2298.
o} DNMT3b 227 tha A 7te] ApAe] o A7 = 7. Shen H, Wang J,.Spltz. MR, Hong WK., Mao HL, Wei Q. A
a8 Roz AR, novel polymorph1srT1 in hPmm v?ytosm.e DNA—m.ethyltrans—

ferase-3B promoter is associated with an increased risk of lung

Helicobacter pylori= 19941 WHOOA] 9] qkoll x| mguigh cancer. Cancer Res 2002;62:4992-4995.

(type ) SAEAZ 74 Ak FE3 T 7)WL o} A 8. Montgomery KG, Liu MCP, Eccles DM, Campbell IG. The

g A YA LA dEtA A TEAE S
APAAS veEl 2 Ytk B AT X X Helicobacter pylori
AT A fete] TAEC] w2 AL & F UdTh
Helicobacter pylori 793} DNMT3b &2z} t}d A 3to] o
Zd 3 AFE o} & AT A AES 0] Helicobacter pylori
773 v g ol A DNMT3b 2372 T3 4] #32
ol Ae F ToA e Aolzb itk olel wet
Helicobacter pylori 7+ ©] DNMT3b &2 2} t}3 Ao <3k
S WA A e o R e

=

=4 k] ;] uﬂ 3l
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w A7l F=3lol A DNMT3b F37ke] thg A,
AT T wol §H%o| aoww 24 A
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A} 1:}33}\4,] Tdgy= EH:]?} o 7}

Hellcobacter pylori 7} 7] AANAE §93 ABA

S AT & AFAAE 2R FAT BAR
o 4El 57l ST & AATHE HolAE AT
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DNMT3b Promoter Polymorphism and Risk of Gastric Cancer in the Korean Population

Sung Geun Kim, M.D., Hun Jung, M.D., Sin Sun Kim, M.D., Kyung Hwa Jeon, M.D., Kyo Young Song, M.D.,
Jin Jo Kim, M.D., Hyung Min Jin, M.D., Wook Kim, M.D., Cho Hyun Park, M.D., Seung Man Park, M.D., Keun

Woo Lim, M.D., Seung Nam Kim M.D. and Hae Myung Jeon, M.D.

Department of Surgery, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: DNA methylation is an important epigenetic factor in tumorigenesis. We hypothesized that polymorphism
of the promoter of the DNA methyltransferase 3b (DNMT3b) genes, which are responsible for regulating the
methylation status of tumor suppressor genes, are associated with increased risk of gastric cancer.

Materials and Methods: In this hospital-based case-control study, to determine the role of this polymorphism of
the promoter of DNA methyltransferase 3b (DNMT3b) genes in gastric cancer, we genotyped 176 cases and 70
control subjects. To determine the genotype, we used a polymerase chain reaction restriction fragment length
polymorphism assay. We compared alleles and genotypes between the two groups and revealed an association
of DNMT3b promoter polymorphism with increased risk of gastric cancer in the Korean population.

Results: Genotype frequencies were 14.8% (Cytosine-Cytosine), 71.6% (Cytosine-Thymine), and 13.6% (Thymine-
Thymine) in the case patients and 40.0% (Cytosine-Cytosine), 42.9% (Cytosine-Thymine), and 17.1% (Thymine-Thymine)
in the control subjects, respectively. Compared with CC homozygotes, CT heterozygotes had a 4.523-fold increased
risk (OR, 2.13; 95% Cl, 2.324~8.803), and the TT homozygotes had a 2.154-fold elevated risk (OR, 1.42; 95% Cl,
0.899~5.165). For the T variant genotype (CT+TT), there was a 3.846-fold increased risk (OR, 1.88; 95% ClI, 2.040 ~
7.251). However, no significance was observed in the genotype distributions of both polymorphisms according to
histopathology, stage of stomach cancer. The Ssame results were observed with Helicobacter infection.

Conclusion; DNMT3b promoter polymorphism, especially the T variant genotype, is associated significantly with thean
increased risk of gastric cancer. (J Korean Gastric Cancer Assoc 2007;7:9-15)

Key Words: Gastric cancer, DNMT3b, Methylation, Gene polymorphism, Cancer risk suscotability
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