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: Lung cancer caused by cigarette smoking is the important

public health issue around the world. Smoking could promote
hypermethylation of tumor suppressor genes, thereby easily
leading to the development of cancer. On the other hand,
green tea might inhibit expression of DNA
methyltransferases and tumor suppressor genes, and further
decrease the occurrence of lung cancer. In addition,
genotypes of DNA methyltransferases and tumor suppressor
genes are likely to affect their self expressions.

Moreover, microRNA-29b expression might also have an
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influence on the expression of DNA methyltransferases.
Importantly, methylation of tumor suppressor genes,
including GSTMZ and BIM, might also be formed through DNA
methyltransferases; and expression of tumor suppressor
genes could be altered by green tea drinking and its
ingredients, as well as the genetic polymorphisms of GSTM2
and BIM, thereby affecting the development of lung cancer
and survival. Therefore, we design epidemiological studies
to investigate and confirm the relationships of DNA
methyltransferases, microRNA-29b, individual genotypes,
methylation and expression of tumor suppressor genes GSTM2
and BIM in the different status of cigarette exposure and
green tea drinking; and to understand their influences on
the occurrence and prognosis of lung cancer. A total of 251
lung cancer patients and 502 healthy controls were
recruited to measure miR-29b and DNMT3B mRNA expressions in
whole blood by real-time polymerase chain reaction in the
present study. DNMT1, DNMT3A, DNMT3B, GSTM2, and BIM were
determined by polymerase chain reaction (PCR)-restriction
fragment length polymorphism. Questionnaires were
administered to obtain the epidemiologic and clinical
characteristics. Results revealed, among healthy controls,
smokers had a significantly lower miR-29b expression than
nonsmokers. After adjusting the effects of confounding
factors, compared to the subjects with the combination of
higher miR-29b expression/lower DNMT3B mR

cigarette smoking, lung cancer, tumor suppressor gene,
green tea, DNA methyltransferase, microRNA-29b.
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Abstract

Lung cancer caused by cigarette smoking is the important public health issue
around the world. Smoking could promote hypermethylation of tumor suppressor
genes, thereby easily leading to the development of cancer. On the other hand, green
tea might inhibit expression of DNA methyltransferases and tumor suppressor genes,
and further decrease the occurrence of lung cancer. In addition, genotypes of DNA
methyltransferases and tumor suppressor genes are likely to affect their self
expressions. Moreover, microRNA-29b expression might also have an influence on
the expression of DNA methyltransferases. Importantly, methylation of tumor
suppressor genes, including GSTM2 and BIM, might also be formed through DNA
methyltransferases; and expression of tumor suppressor genes could be altered by
green tea drinking and its ingredients, as well as the genetic polymorphisms of
GSTM2 and BIM, thereby affecting the development of lung cancer and survival.
Therefore, we design epidemiological studies to investigate and confirm the
relationships of DNA methyltransferases, microRNA-29b, individual genotypes,
methylation and expression of tumor suppressor genes GSTM2 and BIM in the
different status of cigarette exposure and green tea drinking; and to understand their
influences on the occurrence and prognosis of lung cancer. A total of 251 lung cancer
patients and 502 healthy controls were recruited to measure miR-29b and DNMT3B
MRNA expressions in whole blood by real-time polymerase chain reaction in the
present study. DNMT1, DNMT3A, DNMT3B, GSTM2, and BIM were determined by
polymerase chain reaction (PCR)-restriction fragment length polymorphism.
Questionnaires were administered to obtain the epidemiologic and clinical
characteristics. Results revealed, among healthy controls, smokers had a significantly

lower miR-29b expression than nonsmokers. After adjusting the effects of



confounding factors, compared to the subjects with the combination of higher
miR-29b expression/lower DNMT3B mRNA expression, subjects with other
combinations of miR-29b and DNMT3B mRNA expression had a 3.36-fold (95% C.I.
= 1.11-10.17) increased risk for lung cancer development. Significant interactions of
smoking with miR-29b or DNMT3B mRNA expression on lung cancer development
were observed; respectively. Smoking, green tea consumption, exposure to fumes of
cooking, family history of lung cancer, DNMTs genotype, GSTM2 genotype, and
BIM genotype were significantly associated with development of lung cancer.
However, the test for the interaction between smoking, green tea consumption and
DNMTs, GSTM2 genotypes on lung cancer risk was significant. Our study suggested
smoking might reduce the miR-29b expression. Smokers with lower miR-29b
expression and higher DNMT3B mRNA expression, and green tea nondrinkers with
higher DNMT3B mRNA expression were more susceptible for lung cancer
development. DNMTs, GSTM2, BIM genotype with higher promoter activity might

increase lung cancer risk elicited by smoking.

Keywords: cigarette smoking, lung cancer, tumor suppressor gene, green tea, DNA
methyltransferase, microRNA-29b.
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Fads 3 PR AT B A B RN TV e B SE h- E iR AT
(tumor suppressor gene) 2. CpG # § £ #77 A i iv% enfl ¥F]12. £ 3 [30, 31] -

- > % > Garzon ¥ 4 [32] Bl f* % pimre Y LR T 0 F 2% DNMT3B e
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Fl& I 7D 3% A 7148 DNA 7 £ it (global DNA methylation) ; #A@ » 4
% ¥ 1287 DNMT3B 2 DNMTL ek ¥l 4 5 » -7 Ak DNMT shjs e £ 0 @
YLD 950> AL FIHE DNA 7 A o Flpt > A PR L % ¥ @D SRR
DNMT3B #t3t# g 2 gie2 b2 > 2 RFV R F RPN RF L 2%
{¢ 3=z DNMT1 &2 DNMT3B eh¢ & |4 -

ALY e B RBpHF NNK & G427 2 3l4= DNA 7 it > Fla &
REF RpihF 4 0 ¢ 32% 0% [11] - NNK 71215 3 AKT B e @ k33 BTrCP "
f3 3 it 4 o Tt GSKIB/BTICP Fov ' fadfist/id ja 1t £ 7 4 & 4Ed
B 2 #-hnRNP-U 7 4 §-v gifik v > & 8- BTrCP v o fwre §23Fi% 3 v 7 >
@ DNMT 30 % B 4L% f2 > @ flmme prd 2 B B 4f 0 & @ @ o 2 Flenpads 5
BARTAMTZIAFIRDL > i2a T ERWBPF L [11] 0 § ABSHE > AP
Fq ewE § fen g ¢ B TI3EF DNMT3B TT A #1314 e >t 354 DNMT3B
CT AR H & F RF D RFL St £ 2 BFARES DNMT3B 4 713
HRERE L B EF PRSP I EY Fho KA et PRB LA KMDG
BB ert i BAT T k4 A BlAe% 7 NNK 7 F 58 AKT ot ki
DNMT3B #+ % # -

FL AR RLE T S E TV aFrdF S PR PR 05
ol [18] 5 @ E AR AR M B B E 0 © GINAARF T S e g
s [16,17] - K S pap Bk S dE b 2T g ork e pd Ao
TS TR RRSBICA T M PR chAs s~ GRS LR e 4

FALEEA o O PR ROR ehE N PPA S [18,33] 0 R I a4 © S

Ao T AP ORI ce chd E 0L A BT A2 stk X eninre B R [20
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21] - TEBHAFFA PG E - AL BEFHHPERTET B F L LG R D

N

g
=k

R A e o BulihE > AP AR AR S FR [34] 0 B FEH Y SR

f

g

N

HRLEAFEEL G T A AKY BEFREY S FE LG RS 0

GE SN TR R T e

rny,

t gk FlECH S+ DNA B 74 1 7 g4 iv* > £ 82 F 4 CpG 4p
denfie A7) 0 3 & 241 SAM i T Ak endk iy o £z DNMTs § iF ilic &
[O] ot ot s AmienE g dp R S @ i § 3 fifia it 2k % [EGCC] &7 k2
B e e ¥R fgdrd] DNMT enig f > sed 7 4 '8 Mg e 4 [12, 22]
fE BT ASES Bk 283 DNA h? At - X ST 0D B
# DNMT chig it » & - RIEF S B R &RiFd T3 p-0-" A @B pe
(catechol-O-methyltransferase[ COMT]) % & > SAM » 3 DNMT &% ird| -
Ao oo NP Y T AREDS EE DNMT3B A FIR $30 7% 5 2 &'t
T IR R FT o A F] G AN Y E R R A B & P 0 Ap M syt
FA o p N APEREFEEREIBAMY AP R AR
COMT A Flehd ¢ o A kw7 7 a4 308 2 COMT A FI$3 5 F ardir 4w
Hpip b2 DNA 7 it ch@ P> & 2 =R pac ¥ 08 6 DNMT 7 A &5
B30 s 4 B (4 2 gfg_fso

TS AGERRAT R E kTR R IR Ay F oy S IR R
e st R R R e ERF e MR e A - SR F ST g Gl R Y
P TR BFIREER PR L G R B[36] - i ehig ko Bt 0 EE

B R T MG e T R R FIE RS B ELERE LR

ARG R R K P AR R HN SR L H A T R
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VRIS OERESE S LG TR R R R R R AR B Ol R
FEE-HDFT RSB o TAED DGR A 0 T RR £ IR
(aromatic heterocyclic amines [HCAS]) & 31 & chik g » I ¥ &t pip b [37] ©
AR P o) T A R GO R RE A Bre G - BARTM T
B EEAYFEFR TSGR AN E L RBDEREL LG T
Bo i 2R om0 2 HRE R FOR 0 LT m GO R L G R
Pl R FOE R o BB R AT 0 MR RIE B G L A AUF FIY Al B B A
£ Bk B FlF o
ApFET g ¢ o EE RO DNMTIB T %+ A Fig & 5 95.1% » £ 173
W3 EAFA Y AR L GRS (97.8%) [38] 5 A F A ATy ¥ % 2. DNMT3B 2 7]
A HE S [ Ak R T E F AP A T H AT P ed & o b AT
T ¢ RP TR AR A FIR S E A K AT 0 € P A TS R
B LEGAMI TR TS TR R LRSS F g B F A DR
ARV R BRI RTEEEDORE o F s AR T H T H 5
A E R 3Ty P2 N APk
AP RERF 0 bR A F Y DNMTIBTT & FIA| 7 i 3 4e fads + i

EREEE LIS LN SURLE S S B £
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Foo O Gl R L A T B B I A G

e N =200 N = 408 OR(95%C.1)
A

4 77 (37.7%) 154 (37.7%)  1.00

7 127 (62.3%) 254 (62.3%)  1.00 (0.71-1.41)
B (R T B ) 66.6 + 11.3 65.2 +11.3
<50 18 (8.8%) 39 (9.5%) 1.00

51-59 37 (18.1%) 88 (21.6%)  0.91 (0.46-1.79)
> 60 149 (73.1%) 281 (68.9%)  1.15(0.64-2.08)
LI P

& 91 (44.6%) 281 (68.9%)  1.00

4 113 (55.4%) 127 (31.1%)  2.75(1.94-3.89)
W &

0 91 (44.6%) 281 (68.9%)  1.00 N
1-39 40 (19.6%) 61 (14.9%)  2.03(1.27-3.22)
> 40 73 (35.8%) 66 (16.2%)  3.42 (2.27-5.14)"
g EE (/x)
>1 13 (6.4%) 84 (20.6%)  1.00
<1 28 (13.7%) 59 (14.5%)  3.07 (1.47-6.41)"
0 163 (79.9%) 265 (64.9%)  3.97 (2.15-7.36)
Bk E i (#)
> 10 19 (9.3%) 71 (17.4%)  1.00
<10 22 (10.8%) 72 (17.7%)  1.14 (0.57-2.29)
0 163 (79.9%) 265 (64.9%) 2.30 (1.34-3.95)"
F5 & (2/)
>21 100 (49.0%) 202 (49.5%)  1.00

15-20 52 (25.5%) 72 (17.7%)  0.78 (0.53-1.17)
<14 52 (25.5%) 134 (32.8%)  1.46 (0.95-2.24)
Y E T ()
<1 167 (81.9%) 378 (92.7%)  1.00

1-3 18 (8.8%) 17 (4.1%) 3.31(1.60-6.86)
>3 19 (9.3%) 13 (3.2%) 2.40 (1.21-4.77)
R TOE

F:d 192 (94.1%) 401 (98.3%)  1.00

4 12 (5.9%) 7 (1.7%) 1.73 (1.16-2.57)"
A 1

SR 117 (57.4%)

B e 51 (25.0%)

Hwb 36 (17.6%)

UUBEATE A AT -

°H i g medy N=8)~m% % (N=1)Rirwmfz i (N=6) BALx (n=21)-

0.01 <P< 0.05, “P< 0.01, ""P<0.001 -
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2 g 612 418 2 DNMT3B & 719 5 % 4

2 /ﬁ% '/”J ﬁ"‘fﬁg 0 a
%0 N =204 N = 408 OR (95% C.1.)
DNMT3B

cc 0 (0.0%) 0 (0.0%)

cT 12 (5.9%) 40 (9.8%)  1.00

T 192 (94.1%) 368 (90.2%)  1.74 (0.89-3.39)
C#tis 4 7 12 (2.9%) 40 (49%) 100
T4 2 7] 396 (97.1%) 776 (95.1%)  1.70 (0.88-3.27)

rGERTE B A AT R
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Az D hRARRE e £ > 7 DNMT3B A FI 5 93 4 2% 'k 2 49

i
o DNMT3B CT # %7 DNMT3B TT £ 14
‘ bl B OR(95%C.I)* Fbl $m  OR(95%C.L)°
7
2 FE ¥ 7 25 1.00 84 256  1.03(0.42-2.55)
T 75 5 15 2.60(0.63-10.75) 108 112  7.10(2.71-18.63)
LI AEH e ¥?=3.13 (1 df); P=0.08
Wi
0 7 25 1.00 84 256  1.03(0.41-2.54)
1-39 2 7 2.10(0.33-13.42) 38 54  5.25(1.88-14.67)"
> 40 3 8  3.06(0.54-17.27) 70 58  8.60(3.19-23.17)"
I R ¥?=6.76 (2 df); P=0.03

UBAEATR RN E SO AFRN B EFEY U ER TR RO R
Gl o

“P< 0.001 -
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vl LB FEY RIRE G G FEA R > 2 DNMT3B £ T2 $30 Wk 38 4 /5

%31 DNMT3B CT £ %7 DNMT3B TT & 74|
bl #PE  OR(9%CI)  poél #E  OR(95%C.L)
T

CV R 2 11 1.00 39 132 1.56(0.17-14.62)
A4 F+ 10 29 5.06(0.52-49.34) 153 236  7.55(0.87-65.60)
I ER e v?=1.14 (1 df); P=0.29
SR AT E K
> 10 2 6 1.00 17 65  1.04(0.18-6.09)
<10 10 34 1.70(0.27-10.78) 175 303  2.72(0.50-14.82)
I ER R v?=1.36 (1 df); P=0.24

TOBEATIE RS E X DA ER R E Y ER TR R R

E R BT o



O B EAT S A BT L-29Db (MicroRNA-29b) £ H 42
e17k ] DNA ¥ A #& 4 i+ 3B (DNMT3B) # &> W 3 4 2 iy

=
ER ES

A g A B R A AR A RERS [1,2] £

\4
X

L enEo MRS A FETARR ¢ SRR LR E 2 o FE Y AL DR (tar)
e kot o R O(quinone)/¥ ¥ = A5 (hydroquine) ¥ iR R R R endf SRR
EF [3-5] &7 Wi AZEF IEdS chi 4 L F BRI 3 ARURR SFY
ACTVERF I CPEHNALENR? 2 MA I ERE M EFIEBFLI R

[6] « Pt v § M /3F D THET G AB A R B0 A L R R RS

P Eg - ek d e

Y

CEL A ML FL R SRR L5

F&e ST OHPUERE B el 4 [6,7] 27 Fad kB HFENY 0 &
Fa RBEIT PG BRSO # R i A > ¢ F
N-nitrosodiethylamine {= 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK)
[7]o st > S FSB7 P & B % R UVB #5542 & £ o0 SKH-1 spd |

Qe T A [8]5 £ 2 o HE LS T L Ee RN R e end £ 1

Big

2 EaEE 4 A2 ot A enimie &R (apoptosis) [9, 10] o 2k @ BB W o ¥4I E 5
o I 2 FE R Prd o AR e

Z i @ (epigenetic) 5 Pife R 7|3 A A AF R RAL
2 @34 ¢ 35 DNA 7 gLt (methylation) ~ % F—v (histone) i 4% ~ 12 %
% -] 48 =_i+ (nuclesome positioning) [11] - DNA % & 7 81 8 % @i B8 4]

7 L FlEkiv (silencing) R 4R > @ dE AP MY e X H e & (cell cycle

1



regulation) ~ £ % %2 (receptors) ~ DNA 2 42 (DNA repair) ~ &2 ‘m?2 & F ik 7] [12,
13] - B A Flcd+ R DNA B2 0 7 Aitigaric* » £ 3 E & CpG
AR e pe B 2> A & § 4 * S-adenosyl-methionine (SAM) s ¥ & endk BE
£ 172 DNA 7 A # # f= (DNA methyltransferase [DNMT]) & i® it &) ; DNMT 4

L ekoafig (cysteine) 22 DNA #k L e v (Cytosine) + % = BaiE & > i 48
FH T B3 SAM Fenm A £ a5 52-methylcytosine [14] o frf 5L 8 4

¢ > DNMT # 4% % 4 = DNMT1 - DNMT2 - DNMT3A -~ DNMT3B ~ 22 DNMT3L

f=q

# [15] - DNMT1 % /&% DNA ¥ it et % > ¥ 2 R A F it 5 DNMT2
s o B A v E 5 B4  DNMT3A &2 DNMT3B %2 DNA & 777 A it
% > @ DNMT3L 82787 £ 5 it DNA ¥ it e 5 > (2 s 49 ¥ DNMT3A &
DNMT3B 4 /& it o e fig e » ¢ S %D DNMT1 & DNMT3B /& 2 8 5 3 4
) [16, 17] o jA&HE > ARF L g MK I pP R S F ALK A
(epigallocatechin-3-gallate [EGCG]) 7 F 23 & Jpog fm Pz ¥ & 59 5 2 e
DNMT s o i — 5 B 7 i % iMofgg g 4 [15, 18] -

Al P pE i pe (microRNA[MIRNA]) & - B & ¥ 20-22 B 12 3 e it A
£ F XAl hHE L RNA &+ [19]-miRNA ¥ 54 %02 RNA+ # (RNA interference
[RNAI]) 48413 RNA "2 > & ¥ 4 & £ mRNA 1 382 %8 &
(untranslated region [UTR]) > 2 #r4] mRNA i :F [20] - miR-29 72% » ¥ » &

miR-29a ~ miR-29b ~ ™ 2 miR-29c ; 3 A& > miR-29b # & > DNMT3 72%



EEhE 0 F I p e ¢ Frd] DNMT3B 4 30 [15, 18] 5 - 7 &
Wy » fe apoE grﬂi;ljvf g B¢ BRI ST F e §) apoE R #
R MIR-29 AT > R 2 wAR T K [23] 0 FI o AP G BARIF I

A4 > miR-29b £2 H 4% AL 5] DNMT3B £ e ™ 3 2 chip B

g 32
Py

B 3% e m,};ﬁ - G AR P a‘éﬁ'*l\}ﬁi Bt ﬁﬁ—*ﬁﬁ’l?,‘b@ll}? 3)?5:%: _rf’Jf]}?,i Q‘FK{

full'y

n P

loacs

&4 %A% 7 (Declaration of Helsinki) » & » jEB#75 & 7 4 % n
Lo TRV fB ATy 2 tpenin 4 i ¢ (institutional review board) #7
PR R TL R R (REA R4 & % 10 55 1CD10 5 C33-C34) s
BAK oY P LFF B FR 0P BFFl o2 AR Flagrp » 1 4

FIL R 2RI d &R RIS R T - kSl emIR IR & A P A
frig b ikdpe K GF2 ek (World Health Organization) 4 # = 5% &2
[24] ; ## 52 & (73.0%) =% ’95']1«‘){%' (adenocarcinoma) % 14 % (19.7%) 7 G
A% fm e g (squamous cell carcinoma) I B > 71 @ e e BB B B B g ¢

Sk EPER o B P LR OREFRRFOMERS

VI N

SWIANETREORIE FE AT FREF A BA R R AV R B EA
NG REeEF T EIL AN MR RREFEL AL R R AL 7 R

SR LT S I8 S SRR R R S



Mg E R R & E R OEDS K E P fHVEED Y - BAREE AN
PRl bz EwanE R TR e MR REL DRI AR R LA H
(2 - EHAGE G Rttt RE DR ERE Y WG AT H R

BOBE NS A B AES jE enf OIS o g T ey 5.

Do ¥z swERl RS LRI R REXGER P 34K
o #t RERFDORE B (3050 ) sa e P PFRAT H & TR 2
AE R R SRR Bl E (100-120 = ) o P apTy ¢ o BT SE AR
PAAAEA LSBT R AN AL H AN LR A B E v
CREAT SR FORE- HERARAT B FE LR B R SRR D
BEHFPERT BY R @FPERIA T TEI - - FZ e r s - iF
— PR - B -F oA REANY R SR ER e HT R

LT B FE 0 E R ol - R AP BRI ANE R

b
M

BAvi- FUBFT  RASI AU EI N - EI -1

-4

e ~EFXT 34 EEI L [25] A0 ﬁj’lﬂ%‘&ﬁ?}?ﬁ’;'&?

I

S
o
i

«%”

¢ H A F YR A 2 H A R P gy 384 = (misclassification) > v i @
BhppFARalfE e AAFLY A LG T AR AT ] RER
1 [26] ) ZAAFT R FBEENE - EPpZ IS EERTREEAY E
% B R & 4p B Tk dic (Spearman’s correlation coefficient) & 0.66 ; i ® #

d PR LIRS B nE2L % RaY 200 —‘ﬁil‘?ﬁ’!}%"rﬂ fi & Ap BE % e



2066 Fpt > BRET N ERE LB MO ELS L Flad B RHME o U
e 2 R3PR SR A 2 LH b Ty ¢ AREF [26,27] BRRF VTR
EEG - TAPLR o 2 L b LR i g g AT RERSE R

R E) = £E ) o R PAEEE S . I S P 3

w7

G TR AL A

N

RNA %3~

TR AT L R 2R BT R g 3 dga A (heparin) ke E Y 0 @ e
B A AR - N AAIE Y 325 30-70°C T o RNA enZ B F S etk A g
buffy coat & & *fc® grw ¢ > 4 » 1 ml TRIzol 3&# 12 > # 5 /k+ 20 » 45
£ 4~ 200 ul DZPC-% 7R £ 393 o> 4°C ™ gt 12000 rpm 15 4 4515 » #-F T
A B ATECR dew F R 4o~ 500 ul 22 99% isopropanol iR & 353 2 & »0-20°C
T 10 A48 o £ 30 4°C T 4 12000 rpm 15 A 4B 0 A5 3 b R 0 £ 2 4er 1l
75%z2. RNA-ethanol ;& £ 353 o ** 4°C = gt 12000 rpm 15 4 48 > # 3 s
# RNA /TH 3% 15 4e » 2 RNase 2 2 33 KBk 03 3 - £ % 2 17 RNA
T ¥ ' % RNA 2 DEPC-treated water ﬁr% 25 % > @ % o kk R E A 260 nm &2
280 nm A £ TplE % RNA k& (W B A3 1.8) k@ ¥ 5 RNA kA

(ng/pl) -

miR-29b ¥» DNMT3B mRNA 2_ 5 #4552 T 2 8 B & sl F

TagMan microRNA Assays (Applied Biosystems » CA » USA) # i * ** 2 &
miR-29b - & L& {7 & &4 (reverse transcription [RT]) » 2~ 5 ul #ipj2 miRNA “c

» 0.15 wl NTP ~ 1.0 ul RTase ~ 1.5 ul 10x RT buffer ~ 0.19 ul RNase ###14] ~ 3 pl



S5x RT 51+ ~ 122 416 pl & Nuclease z. 3 &+ -k ; miR-29b 515 » %] 5 forward :
5’-GCT GGT TTC ACA TGG TGG C-3’£ reverse - 5°-AAC ACT GAT TTC AAA
TGGTG-3"» F i E4c™ 1 16°C 30 445 ~42°C30 » 45 ~85°C5 424 - F =
254+ 5 ul & Nuclease 2 2 33 'k » M FH FenR S pdas F &
(polymerase chain reaction [PCR]) > B~ 5 ul ¥ ##& 4%t e cDNA> 4 » 1 ul 20x 51 % ~
10 pl 2x Master Mix~ 12 % 4 ul & Nuclease 2. 3 &+ K B3t 09634 ¢ T g7 £
4§ o 12 RNU6B % ¥ 304t » RNU6B 513 4 %] 5 forward : 5°-CTC GCT TCG
GCA GCA CA-37¢2 reverse : 5’-AAC GCT TCA CGA ATT TGC GT-3° ; PCR 7%
gt % 95°C 15 # 48~ 95°C 154 ~60°C 1 » 48 > £ 40 v & - i& {7 PCR ik ¥
£_i¢ * ABI PRISM 7000 Real Time RT-PCR System and TagMan Gene Expression
probe (Applied Biosystems) » 2 sk g ¢ T pF % && — B cycle shf £ gL kT E
Gd PCR¥% A gl F|F B o & PCR i 42® » § ¥ B M HLAER EpF > )L pFen
BRI E S R E (cycle threshold [CE]) 5 @ =3¢ 278C 7 pr st &
MiR-29b Zx i ® cp ¥ £ ME » ACt=Ct (B & F))-Ct (456 £ 7))

DNMT3B mRNA z_ F #&4&-F & 4_i¢ * RT-PCR kit (Promega) #7:i& 7 5 J& >
Be 2 pg et RNA 4o #t 70°C 10 A 4815 ST 3a B kg @ /2 4r 2 A 4o £ 4e » 4l
7 5 & MMLV buffer ~2 ul 7 10 mM dNTP ~ 0.5 ul 7 recombinant RNasin
Ribonuclease #r#]# (40 U/ul) ~ 0.5 ul 7 MMLV Reverse transcriptase RNase
H(-)point mutant ~ 1 ul < Random 313 (500 ng/pl) ~ 14 2 & RNase 2. 3 3+ K47
I HRBMA L 20l PCR R B P 277 7] 5 Ji5:42°C90 4 48~ 72°C 10 4 4% -
4°C5 & 48 % & & cDNA» % 5+-20°C * # * - i * standard SYBR Green PCR kit

i£ {7 DNMT3B Z_& 4~ 17°DNMT3B 3!+ 4 %] 5 forward:5’-TAT CCG CAC CCC



GGA GAT-3’# reverse : 5’-ATC GCC TGT CAAGTC CTG TGT-3" - % % ﬁﬁﬁ%g
d TIB Molbiol Inc 2} - & # ¥ g4 ¢ 7z 7 25 pl Fast Start TagMan Probe
Master~0.5 ul UPL 45 4*~0.5 ul forward 51 3 ~0.5 pl reverse 5! 3 ~18 ul #& Nuclease
2.3 83k~ E SulRNA - @ % GAPDH § it 3R%4p& > ¢ 4c » PCR ¥ ¥

g4 B CDNA % & v & # v ; GAPDH #c % # * UPL Reference Gene
Assays > & &4» 7 7 10 ul FastStart TagqMan Probe Master ~ 0.5 pl #£ 4 ~ 0.5 pl 3/
F+ R &P~ % 4ul & Nuclease 2. 2 3+ -k -GAPDH 51+ & %] & forward:5’-GGA
GCC AAA AGG GTC ATC ATC-3’# reverse : 5’-GAT GGC ATG GAC TGT GGT
CAT-3’PCR ¥ B 4>t 42°C5 » 45 ~95°C3 A4 7 k(740 w & %k ¢

95°C 3 £ ~69°C 30 £/ ; 1245 Ct & %3+ & #p]2. DNMT3B mMRNA trp 4t £ £ -

ki1

il

Fo bl B R B s e R E R R R e E B EAT R
FEFE KRR BAIEORR TRTEL R S AR T 0
T H#E L 47 0 T2 Student’s ttest B T T B A RN RAP L BHEEE A
e B3R 1 xz-test 2 Fisher’s exact test #& #_= £.2_/4 f# o 12 Kolmogorov-Smirnov
test # @_miR-29b (P = 0.010) 2 DNMT3B mRNA (P=0.010) # &2 » i » %
FREBREZ2EFT AT S T > miR-29b 22 DNMT3B mRNA £ L& & & 18 [ 2
ke s PP g (B E-B E) KRR I F 2 Wilcoxon rank-sum test
2 Kruskal-Wallis test i& {7 » 47 o 5§ & » & J5 4 R .22 miR-29b &2 DNMT3B mRNA
AR FZ S EEFASGRARARE MR LIRS o T0 R BRI R

(logistic regression model) F-B~= & %38 e ' ¥4t & (odds ratio [OR]) 1 2



95% 7 #f % B (95% confidence interval [C.1]) o ¥ “F » &7 I cngd kit 2 %
A s k¢ o 4w 2 miR-29b 2 DNMT3B mRNA % JRAR & 30 7 3
AR TIEY 5 T iER {%’ﬁ“ﬁ #0204 %_ (likelihood ratio test) 123+ o
B PE, I T chfg e ? > KR 5 A s (main effects terms) 848
Lrie FEEN SR PR G Aotk {o 2 3 (7% JF (interaction term) it i (T
Foo #rF chP E Y AR TR E ¥ U P<005 & 5 AEFM 0 >IN

1 SAS 9.4 % A 45

5%

R U2 LFIHE SR AT R RS KD 04 ko0 H P Y
Fo— o BATTH G o T AL B L 60.6% 0 L 15 39.4% ; MRk k0T 30
#5636 %K  HBE5264K > 02 4A WL EFLE (P<0001) - 4pft
B HRR > § 26.8%:up B FACHE 40 ¢ &> @ G £.84% (OR=4.16;
95% C.I. = 1.50-11.52) o #A @ » 4% % F ~ GZ R 4B « W E T~ 102 W 0k
QL bR R A I FALR

MiR-29b 2 DNMT3B mRNA % £ &% s B2 Bt 0 £ 2w d 2 2
i o A B R4 0E £ = 5 d 2t miR-29b &2 DNMT3B mRNA 4 3§ & .2t

FRA G T e At Y e (B g X ) KR AL o A s b

AP R HR A E# <50 & ;F‘f (P =0.028 > Wilcoxon rank-sum test) 14 % & 3
% (P=0.003) ¢ > 4 &L 4 A FR M MIR-29 2 E ;¥ 9 AEHRBRY
FREYR #pmi“ﬁﬁ;ﬁ” 17 ‘ﬁ*" £ 7 H F Mg miR-290 £ R E (42 vs.

128;P =0.043)° & 7* )?‘;’s,-}]% BP0 R K Jffl FOTE K L5 R F R F 7 DNMT3B



MRNA % LF (41vs.23;P=0.041) - @ Aadh# 1-39 # & (P=0.066) 12 % %4
*#EE (P =0052) F¢ o R ARESTHRR A S K G #F 5 DNMT3B
MRNA £ 3E o - oh o R 5 K P s IR RO S X 4% R 1 7 &
%3 L AF 0% B 04 & § B D DNMT3B MRNA % 8 (51vs. 24 vs. 24;P =
0.067 » Kruskal-Wallis test) ; F $cd » KA * & & e I%;}% GIAR AT AR %R 0
3890 10 £ 040 43 10 # R b4 B F g 0 DNMT3B mRNA # mE
(51vs.24vs. 20 ; P=0.073) o A2 # » § Wk 73E L AP B R RIE L
% 2§ B F# 1 5 DNMT3B mRNA % £ (10vs. 30;P=0.014)- % @ >miR-29b
$*DNMT3BMRNA £ LB 4.7 b g BB F R LA BB 3 A 8 4 53t
¥AR -

K15 0 A P22 miR-29b 22 DNMT3B MRNA # L 3 4 2. & Bl
(%m) o 14 miR-29b 22 DNMT3B mRNA 2 B 2 5 = A =8k F A 5 8
BA g KR AR &2 miR-29b ® & 4 /DNMT3B mRNA & £ R4 & %

B0 2 BN G E S B R R e i 14 > miR-29b 14 & 4 JL/DNMT3B mRNA
% R AW - miR-290 § & % R/DNMT3B mMRNA % & % % ~ 172 miR-29b i<
% % /DNMT3B mMRNA A& % % & w4t 54 8 § 407 & (95% C.I. =
0.82-20.26) ~ 4.11 & (95% C.1.= 0.60-28.08) ~ 12 2 2.45 & (95% C.I. = 0.57-10.59)
2V A B o it — > AP - miR-29b 1 A& % JL/DNMT3B mRNA % &
# % ~miR-29b # & % W/DNMT3B MRNA # & # 3+ ~ 1/ % miR-29b (& #
7/DNMT3B MRNA & £ & » & ¥ t— de 184 PR 24 > # RO %
Y wae 24 3361 (95%C.I.=1.11-10.17 ; P=0.032) cHBg ¥ ks 2 i o A

@ »MiR-29b 2 DNMT3B mMRNA % g3 2 72 B 5 ¥ e 3 (8% o



B A e B 4 Ak T miR-29b 12 2 DNMT3B mRNA £ s 443t 5%
BBt pre2 T Er (£T)e AP EMEE EE GRS 0 mIR-29D KA £ R
247k E ~miR-29b 3 R A M2 B FEE ~ 02 MIR-29b MR A Rz B AEE A
APt MiR-29b 3 B A M2 & :}d:ﬁi—“ﬁ £73 9.17 & (95% C.l1. = 1.52-55.34) ~ 12.10
2 (95% C.|.=1.42-102.82) ~ 72 % 3.28 & (95% C.I. = 0.59-18.24) 2 % % 4 &
A D g AR MIR-200 A AR 4 B E G BEE LI (v (P
=0.026) - =t > DNMT3B mRNA B & % 2 3 ﬁ—fg ~ DNMT3B mRNA i &
F IZ2J ﬁ—fﬁ ~ 11 % DNMT3B mRNA % & # 2 & :}ﬂv’ffiiﬂz > DNMT3B

MRNA & % 2 &4 7% 4 5% 8.09

-+

(95% C.I. = 2.17-30.11) ~ 2.54 &
(95% C.l.=0.88-7.37) ~ 1212 1.06 & (95% C.I. = 0.32-3.52) 2_ " &3 4 5%
2 o fh kR DNMT3B MRNA £ st wpsd 4 s 24 ¥ ha 3 0F
* (P=0.017) -

Bois o APITR % A4 A w2 miR-29b 7 2 DNMT3B mRNA # IR+t 5%
BeF A PRI IER () AR~ B8 SRR RIRE
DNMT3B mRNA § & # J.2 A4 & % 49 #>> DNMT3B mRNA i< & % 2 & %
H 24 371 % (95% C.l. = 0.93-14.82) 2 "W 4 pigld s ¥ 2 % K w2
DNMT3B mRNA # LS9t g 4 prg 2 4 ¥ eh 3 8% (P = 0.011) - &

Mmoo S AR B mIR-200 A IEI R RS A AR Tl BEF DS E L -

S
NP ST FER £ EEF miR-29b MR £ 3 DNMT3B mRNA 3 &

% E}L"ﬁ LG RFRG R L B ot H A B miR-29b f- DNMT3B
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MRNA # Ry 4 L5 ¥ 3 5% 30 % x4 &2 DNMT3B
MRNA # AW Bs 4 frgs B4 BEHL T (F* o

Fah— BT E BT T 0 R T LR D] miR-29 $2% ch4 32 DNMT3B
chE LA R ILE 4pB £ 2 miR-29b ¥ 12 % T 3 2 DNMT 4 3L [21] o g ¢ »
B P AP > MIR-29b & L] 4o ¥ LR D 2R A T T R 0 2RI o 2

Flend o e Frd| R 4 [21] o AP S e kBT o Ede <50 k2

g

T AR BT SR S FREFHRESHIMR-29D LR F > B 260;%‘%# 23
A0k RS B AR Aot S R T A E B AL A E M @ i A BURCD afR A Bt
koo pbob s hE ;F‘,z * O o AP BT S PR £ 4 B F R4 miR-29b
FRE o B APRBIE Y ERP Y DG EAF P R T S
LEREYRONR (R Edesu i 17 2 44) B4 e miR-290 £ E
(0.01 g2 3.07) » F %% 04 = 4R » AT URBEIE R 6] (Y 8k 67.3) 47
PSR (P = #828) ME G M A MIR29D LI o g HFE P Z LER
AYROHBREALIRABOFR > L EF ARFR DL G o §5 7 P
NNK © gt I+ 1% 8% a7nAChR % & 12 1¢ a7nAChR v it » 2@ 3 38
wlme T en c-Sre ARpERL 1Y [28] 0 ¥ 4 g 3R d gt R P-catenin Fov T

[29] - tim®z 4% ¢ e B-catenin 7 22 TCF4 2% & #4547 & %8 [30] > ¢ 18 c-Myc 3-v

W 49 & ¥4 miR-29b [29] > @ i & DNMT3B mMRNA 4 JLH 4c » I 0 & $rfp
AFaged 3 AT At a2 AT > A ERBFDF S [21] 0 FI o e
o e NP E R R Y M FAREOT ER A Y B i miR-2%0 £ F
2ot R RV R AP MR R L NERBA V- 2 o AP AR

Fabl? BRI R F AT RN E L #F I DNMT3B MRNA £ 3. o iidy



B NNK » 7 % iE AKT B S @ 58 BTrCP "% f2 -9 chag 4 - Fpt 2
GSK3B/BTICP 3-v " fafist /o4 51t 5 & ¢ fFd 2 B /2# hnRNP-U 3 4 3-d g%
fait > #-PTrCP F-v d wre{%i8:% 3 Wwre F7 > & (8 DNMT 3-v % % 485 f% > ¥
B R TR R T AT T N A TR AT R R 4
[31] o ]t > A2 5 R Y R O e AP HRT 4 FE 2 R % R
DNMT3B mRNA # 3 -
i -miR-29b ¥ DNMT3BMRNA 2% &~ 5 B RE MR LR § & H 4%

+ miR-29b ™ & % & DNMT3B mRNA 3 & # Iﬂxfg B AR T e BE S miR-29b

# & % - DNMT3B mMRNA & £ ¥ & § B ¥ 8 4 W il 2 e 5 822X
miR-29b ¥ DNMT3B mRNA # e 2 prig v A L 5 ¥ an 3 0%
oo gt Bk R P F AR EOT B PFA_miR-29b B A& 4 R¥r DNMT3B mRNA & 4 3
Hon& LG - 9% miR-29b M A % R DNMT3B MRNA F A& % I # 143 4c fi
BV Rnpg gt o 2Ra > P otk ABici B2 & e Y miR-29b ¥* DNMT3B
MRNA % L83 4 ch T (8% o 4 4Bhf o APIR L G977 & BETH

FARTE MIR-20D & AR 4 R E G PRSI T o R RE oA
A2 DNMT3B mRNA # IR s 4 gty B3 PRI IFF o dopt
%% F oAy F PR F L 5 miR-29b M A 4 B2 DNMT3B mRNA & & % 3% 7 3R
B IDNA 7 it A2 & @ 3 i E F ﬁc‘ £ 5 A2 FE miR-29b ¥ DNMT3B mRNA
R [ B (do NNK) > 5 30 RO % 5 v B 840 Ol B2 o B
e L 5 478 miR-29b M A& £ .2 DNMT3B mRNA & & £ 3P| ¥ & { € 3
bR 2 S

FEFRELMA G ET IR S 0 PR PR 55
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& [7]; @ S A M R o E o 2 SN AREF TR S ey 4 [32,

3 e FIFT MG B FIEA A A VRIED RRFEACA TSN il

3
f’“
s
3
I
-
3
B
oF
e
@
pg‘
[\
S
1_}__
pird
e
|4

TE R RO T A
P [7,34] - #Fujend_ > 7 ¢ el 83 phit 2% % (epigallocatechin-3-gallate
[EGCG]) &? F e im?e @ & B it sadrd] DNMT s f » & @ ¥ i % %
Mg g 2 [15, 18] o A K ST iy B S A H] K 2] DNA 97 At
- AF ST LE 4] DNMT enjgdh ¥ - RIEE 5 i 4 Ji o S2 K s -O-

v H 445 f= (catechol-O-methyltransferase) % & > SAM > #3 DNMT i® * 4ir

RS ES E PSR S L T RS - AR R
DNMT3B MRNA 4 3 » Bt 24 08 § WA F 15 @ 407 5 K et s 6] 22 i B

2 DNMT3BMRNA £ LRIfiL > ¥ 7 5 X2 By 2 B3 ¥ AL - L&D
A0 % x4t 22 DNMT3B MRNA £ LWk 4 et B 5 3 08% o dopt
TR RERFAGET FRH G LG RS FPRAATE P H 2 R
R B d AR ROl e 4 b W 43 DNMT 22 DNA 7 4 i & 5 i cnfr )
fed o FpBHMEFRFE S DNMT3BMRNA 3 & 2T ¥ A& %5 > Bl ¥ i
Bt e BB Rt o 2R A 0 AP S KBTS F A7 & miR-20b & A R

FA BRI EF IRV R

% F D 27 miR-29b AV s B el

s
=

Fef A B BB b Rt iR AT Ay A et B R R Tl A KD
FERE-H R Y ARG S R PR S TR T N
B: I

PR GRG0 o

BN EEEFERRERE v o R E s NP ESET ESERE R ETR
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FARBE G B ¥ oA PR FIEAY KOS o AR R R ORGSR R 2 2
BARYIORICHNIEFLIH R T B TR OES R AT
e 3 F e se S A ¢ > % 4 fe3k v £ %= (aromatic heterocyclic amines) &_
1R ORI o LD B4R [35] 0 A o A PR Y o VRN R
B BB R RAE A B TG M A RFIT A LR A SR
Foobo A AR R R HRE RO > T B AR RO R L G RS
Pl TR L o S R BT 0 R RIE R G ILT A UFFIT i B F S S

* I DT F] S+ o

3t a j% miR-29b 22 DNMT3B mRNA # 3 rip] 2> 24 i E_r wpx 2 & PCR
EEF-EHAR A D EAHFHRTEEDCt BL £ A 05 p iR
Flpb o AP OF HRPPTEE F V- R o a0 AP o <30
T BAF T E AL ST A P b E 8GR PR DR B R B
o EEERREREEERHRIF LG FPRE DL b AP T R
g 5 Flet ¢ U] a g miR-29b &7 DNMT3B mRNA £ IR ¥ 3 g & ' 14 4p
B2 et T4 Flt o AR PR A L H R R AR R R T g
3k kR APk oo

BEA T o AP REERE #dvﬁb—‘k 7 MIR-29b & L ° ¥ i € H 4o

DNMT3B mRNA # 1 > i& @ FR ™ ey 4 o

o
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Rl VAR PR 25

, i ol i o ~ 112
% =71 N=T1 OR (95% C.1.)
15

~ 28 (39.4%) 28 (39.4%) 1.00

g 43 (60.6%) 43 (60.6%) 1.00 (0.51-1.96)
B (R T o+ LB Y) 63.6 + 14.0 52.6 £11.4"

<50 10 (14.1%) 32 (45.1%) 1.00

51-59 21 (29.6%) 20 (28.2%) 3.36(1.32-858)

> 60 40 (56.3%) 19 (26.7%) 6.74 (2.75-16.50)
74 5k

& 35 (49.3%) 46 (64.8%) 1.00

% 36 (50.7%) 25 (35.2%) 1.89 (0.96-3.71)
W E

0 35 (49.3%) 46 (64.8%) 1.00

1-39 17 (23.9%) 19 (26.8%) 1.18(0.54-2.59)

> 40 19 (26.8%) 6 (8.4%) 4.16 (1.50-11.52)
g R (%)

>1 13 (18.3%) 18 (25.3%) 1.00

<1 21 (29.6%) 22 (31.0%) 1.32 (0.52-3.35)

0 37 (52.1%) 31 (43.7%) 1.65 (0.70-3.89)
g R E i (#)

>10 21 (29.6%) 20 (28.2%) 1.00

<10 13 (18.3%) 20 (28.2%) 0.62 (0.25-1.57)

0 37 (52.1%) 31 (43.6%) 1.14 (0.52-2.47)
FR D (%)

>21 31 (43.6%) 29 (40.9%) 1.00

15-20 19 (26.8%) 19 (26.7%) 0.94 (0.42-2.12)

<14 21 (29.6%) 23 (32.4%) 0.85 (0.39-1.86)
W (PRI

<1 66 (93.0%) 64 (90.1%) 1.00

1-3 1 (1.4%) 5 (7.0%) 0.19 (0.02-1.71)

>3 4 (5.6%) 2 (2.8%) 1.94 (0.34-10.96)
oy TOE R

& 62 (87.3%) 66 (93.0%) 1.00

4 9 (12.7%) 5 (7.0%) 1.52 (0.89-2.59)
I A ik

R 52 (73.0%)

B e R 14 (19.7%)

d P 5 (7.0%)

"B EATE

N2l & o

A

-t

PR e gl ey (N=1) BAS K (N=4) -
P<0.01> "P<0.001 -
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% - ' miR-29b £ &

Rk P B R A T BRI 2T L

i e
¢ > #c LA d

$IE N (B &3 i) N (3] E-5 4 i) i
230 71 62(0.4-1317.0) 71 95(0.01-15100.0) 0.104
48]

& 28 43(0.4-409.9) 28 87 (5.2-15100.0) 0.091

7 43 65(0.6-1317.0) 43 102 (0.01-6400.0) 0.437
3

<50 10 46 (0.4-241.0) 32 193 (3.1-6400.0) 0.028

51-59 21 51(0.9-1032.0) 20 39 (0.01-768.0) 0.382

> 60 40  67(0.6-1317.0) 19 102 (6.1-15100.0) 0.295
LIS

4 35  42(0.4-409.0) 46 128 (6.1-15100.0) 0.003™

4 36  67(3.7-1317.0) 25 42 (0.01-6400.0) 0.268
e &

0 35 42 (0.4-409.0) 46 128 (6.1-15100.0) 0.003™

1-39 17 51(3.8-558.0) 19 42 (0.01-6400.0) 0.680

> 40 19  83(3.7-1317.0) 6 59 (3.1-182.0) 0.239
g B E (2)

>1 13 65(3.7-1317.0) 18 97 (0.01-794.0) 0.484

<1 21 62(1.0-402.0) 22 78(3.1-6400.0) 0.489

0 37  51(0.4-1032.0) 31 114 (11.9-15100.0) 0.209
gt g EE K (£)

> 10 21 65(1.0-1317.0) 20 87 (3.1-6400.0) 0.611

<10 13 45(9.7-402.0) 20 89 (0.01-794.0) 0.311

0 37  51(0.4-1032.0) 31 114 (11.9-15100.0) 0.209
FE D (%)

>21 31  65(0.6-1317.0) 29 172 (3.1-2793.0) 0.274

15-20 19 49 (0.4-478.0) 19 91 (0.01-6400.0) 0.170

<14 21 62(3.8-1032.0) 23 83(14.9-15100.0) 0.638
T (PFE)

<1 66 63 (0.4-1317.0) 64 90 (0.01-15100.0) 0.195

1-3 1 35(35.1-35.1) 5 260 (16.8-794.0) 0.558

>3 4 78(29.0-218.5) 2 128(118.7-137.0) 0.817
R

S 62 65 (0.4-1317.0) 66 103 (0.01-15100.0) 0.153

4 9  43(0.6-155.6) 5 37 (13.3-571.0) 1.000
A

Ry 52 67(0.4-1317.0) 71 96 (0.01-15100.0) 0.337

B e 14 46 (1.0-560.8) 71 96 (0.01-15100.0) 0.085

Hut 5  42(3.99-276.5) 71 96 (0.01-15100.0) 0.173

Wilcoxon rank-sum test & Kruskal-Wallis test -
"R e e ek (N=1) S AAR (N=4) -
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# =  DNMT3B mRNA # L& &

R PSR A v F R 2 Bk

Vikd) R
A - S

%I N (] E-B = E) N (B E- = E) i
30 71 35(0.4-920.0) 71 30(0.01-1972.0) 0.625
e

& 28 24(1.9-210.0) 28 29(1.3-693.0) 0.329

g 43 36 (0.4-920.0) 43 27 (0.01-1972.0) 0.304
£ i

<50 10 22 (4.8-60.9) 32 34(3.4-819.0) 0.095

51-59 21  25(2.6-920.0) 20 27 (1.3-165.0) 0.457

> 60 40  37(0.4-544.0) 19  21(0.01-1972.0) 0.151
LB S

& 35  23(0.4-210.0) 46 29(0.01-1972.0) 0.437

7 36  41(2.6-920.0) 25  27(12.3-819.0) 0.391
PP IS -

0 35  23(0.4-210.0) 46 29 (0.01-1972.0) 0.437

1-39 17 69 (10.0-920.0) 19  31(12.9-819.0) 0.066

> 40 19  25(2.6-532.0) 6 20 (12.3-144.0) 1.000
g R (%)

>1 13 24(10.1-197.0) 18 24 (0.01-440.0) 0.920

<1 21  24(0.4-205.0) 22 33(3.4-1972.0) 0.112

0 37  51(1.9-920.0) 31  28(1.3-693.0) 0.052
A %R E K (#)

> 10 21  20(0.4-197.0) 20  28(0.01-1972.0) 0.246

<10 13 24(1.9-205.0) 20 29 (3.4-440.0) 0.672

0 37 51(1.9-920.0) 31  28(1.3-693.0) 0.052
FE D (2 )

>21 31  29(1.9-544.0) 29  28(0.01-1972.0) 0.882

15-20 19 27 (0.4-137.0) 19  28(3.4-819.0) 0.579

<14 21  35(1.9-920.0) 23 31(1.3-164.0) 0.301
WEWE ()

<1 66 29 (0.4-920.0) 64  30(0.01-1972.0) 0.961

1-3 1 13(13.5-13.5) 5  22(1.3-95.0) 0.558

>3 4 47 (10.0-910.0) 2 23 (10.8-35.0) 0.817
Ry 7R R

-l 62  35(0.4-920.0) 66 30 (1.3-1972.0) 0.740

4] 9  21(1.9-87.0) 5 10 (0.01-31.0) 0.286
HEA i

Ry 52 26 (1.9-920.0) 71 28(0.01-1972.0) 0.872

Bk e By 14 43 (0.4-910.0) 71 28(0.01-1972.0) 0.225

Hiu 5  36(11.1-122.0) 71 28(0.01-1972.0) 0.722

2 Wilcoxon rank-sum test 2 Kruskal-Wallis test -
PR e gl (N=1) AS K (N=4) -
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Zm  miR-29b &2 DNMT3B mMRNA # ZL$30 3 g 4 2. & )l

i ol R

OR (95% C.1.) P&? OR (95% C.1.) P&?
$3% (N=171) (N=71)

MiR-290/DNMT3B mRNA
MiR-29b & % L/DNMT3B % & £ %°  22(31.0%) 11 (155%)  4.07 (0.82-20.26)  0.086

miR-29b & & % 3./DNMT3B % & 4 6 (8.5%) 7 (10.0%) 4.11 (0.60-28.08) 0.149 3.36 (1.11-10.17) 0.032
miR-29b X & # 3./DNMT3B < & 4 IR 40 (56.3%) 42 (59.0%) 2.45(0.57-10.59)  0.231
miR-29b & & % HL/DNMT3B ™ & £ I 3 (4.2%) 11 (15.5%) 1.00 (reference) 1.00 (reference)

I AT x?=0.707 (1 df); P = 0.400

P for trend = 0.289

a(,-lﬁéﬁ%”rﬂﬁﬁ‘ﬁ‘;&?—g P XD AR ] E A BRI 2 AT o
P12 ¥ e mR-29b 22 DNMT3BMRNA 2. £ iz % = A 8k T A 5 3 A2 WA L2 a 2> miR-29b 22 DNMT3B mRNA &4 L &_
£ w2 RNUGB #2 GAPDH # 17\ 3044 PR -
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F 1 1R B[22 miR-29b 12 2 DNMT3B mRNA £ JL3 W 4 g2 2 3 0%
5 77 T % e OR (95% C.1.) pi?
(N=71) (N=71)

F& 7 ¢ ;2 /miR-29b
b 7% H IMiR-29b & % 29 (40.8%) 21 (29.6%) 9.17 (1.52-55.34) 0.016
$4 7 % IMiR-29b # A& % 7. 7 (9.9%) 4 (5.6%) 12.10 (1.42-102.82) 0.023
A 3 7% IMiR-29b K & & 33 (46.5%) 32 (45.1%) 3.28 (0.59-18.24) 0.176
Fr) ;}’éﬂ* /miR-29b % B 4 1 2 (2.8%) 14 (19.7%) 1.00 (reference)

QI iE 1% T x?=4.94 (1df); P=0.026

P for trend = 0.015

F 7% % ;2 /DNMT3B mRNA
#4 7% % IDNMT3B mRNA 3§ A& 4 . 18 (25.4%) 6 (8.5%) 8.09 (2.17-30.11) 0.002
F4 7 % [DNMT3B mRNA <& % 3 18 (25.4%) 19 (26.7%) 2.54 (0.88-7.37) 0.086
# 34 # % /DNMT3B mRNA 3 & % 7 10 (14.0%) 12 (16.9%) 1.06 (0.32-3.52) 0.924
# 397 % /DNMT3B mRNA <& % 3 25 (35.2%) 34 (47.9%) 1.00 (reference)

3 'F”%ﬁa

P for trend = 0.193

¥* =5.673 (1df); P=0.017

BRSSP 0 5 N 82 -
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~

2oL SR AT 2 W2 miR-29b ~ DNMT3B mMRNA # ZLy»t it i 4 grg 2 2 5 ivH

" I Ll a
%I OR (95% C.1.) Pie
(N=71) (N =71)

B K A ImiR-29b
N }I’j’g/miR-ZQb R E IR 32 (45.1%) 23 (32.4%) 2.05 (0.61-6.86) 0.245
* AR }:’—‘ﬁ/miR—29b BRER 5 (7.0%) 8 (11.3%) 1.03 (0.20-5.21) 0.971
A K FIMiR-29b A & IR 30 (42.3%) 30 (42.3%) 1.82 (0.57-5.79) 0.312
& }f‘—‘ﬁ/miR—29b BREIR 4 (5.6%) 10 (14.0%) 1.00 (reference)

I AR R L x*=0.321 (1 df); P=0.571

P for trend = 0.100

% & 4 * IDNMT3B mRNA
A AR }f—‘ﬁ/DNMT3B mRNA % & % 19 (26.8%) 4 (5.6%) 3.71 (0.93-14.82) 0.064
A AR }f—‘ﬁ/DNMT3B MRNA <& % R 18 (25.4%) 27 (38.1%) 0.52 (0.21-1.29) 0.157
6N }f—‘ﬁ/DNMT3B mRNA % & % L 9 (12.6%) 14 (19.7%) 0.72 (0.24-2.19) 0.561
g E —ﬁ/DN MT3B mRNA &« & £ 31 25 (35.2%) 26 (36.6%) 1.00 (reference)

SRR RS

P for trend = 0.098

x? = 6.465 (1 df); P = 0.011

ayy :&’%ﬁ%’l*ﬂiﬁﬁii& ;‘Lﬂg-r T - ) Eﬁrj‘w] N 4’1@ ~ 1753;}‘177? LW Z_ 7‘3:)‘@; °
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SR R B EAY LE BIM AT S AR R 4 2 2k
o R B & B chd R B2 - 0 23R 20124 £ § 1,820,000 #7  (i
4 4c12.9%) 01,600,000 4 5~ = (ik R 7 = Beer19.5%) [1] - sl ¢ o p

71982& A=Wt S B R AP M = FehE & 2 F] [2] o W R ok s -

i

A2ZFEEAIM E GHR AP TP A AT I ALEIN N P

-

Bl- 7%t AEA-fae gFECEFPFRRES > P ) H e sl
H A A Rt [4,5] 4 0 (tar) $R4 © SALE T SUF AR (quinone)/
#¥ - (hydroquine) ¥ 1B R F g it &4 [5-7] L j RLIC A2 S
A chie 4 o f RUER e FARTERTFREA VT ERE § LT AE A
2 MaFEE el gy R g [6] FI 0 3 PRy PR
THT O B A R BT AELRICGRBFIL S - ks o
Z pLiE @ (epigenetic) % Fifh A 7| X A o e A F L AR
[8] - DNA % & 7 # i+ (hypermethylation) &_% gif {8430 3F 7 L Flee it
(silencing) i & B4 > & 24P B > fm o2 32 89 c3d & (cell cycle regulation) ~ 4% %
8 (receptors) ~ DNA 242 (DNArepair) ¥ ‘w2 & F ek 7] [9,10] - A& =+ &~ ¥
g€ & R4 N-nitrosodiethylamine 4= 4-(methylnitrosamino)-1-(3-pyridyl)-1-
butanone (NNK) @ itz v 115142 DNA ? Kt > Fla R E T Bg g 2
AR R [11] e A FlEcdF FB P cnDNA B A4 1 7 Aivig4ries » £ H
A % CpG Apid ey fe /7] » A & F J|* S-adenosyl-methionine (SAM) &z @ 2

i o £ DNA " A4 a5 (DNA methyltransferase [DNMT])  iF i
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#DNA 7 g4 )+ L wksept (cysteine) ¥ DNA & 2 %2 ¥ige_ (Cytosine)
FoABAES B FEEFI BRI SAM s s Ay
5’-methylcytosine [12] - @ NNK ¥ 2% 15 AKT g5 /5@ 533 BTrCP "% f£ 3¢ st
4 Bt GSK3BBTICP 3-v " fE M /4 i it 5 3 ¥ 24 & JEd o R T
hnRNP-U 7 & 3-v Bifik it » T #- BTrCP 3-v o ‘% PiFi% 1 w2 F o ¢ (F DNMT
o A R AAER A Awmei? A RH o A @Al A R (tumor
suppressor gene) frgxds+ B AT AT o diF A ATFIBN A T A FRE R
4 [11] -

FeERIMEA# ML F1L B 5 ps (teapolyphenol) & 5% i it 4 » &
P OF R SR PR R B andedli 4 [18,14] c KA BT A kehF e
- REMT o FRT A PFRF ISR g g [14] 0 B RS
BB IIT 3] 5 R BT 5 e R 2 A, 8 > ¢ FENNK [14] ©
g o MOER R S s ¢ il 83 fafig v 52 % % (epigallocatechin-3-gallate
[EGCG]) $* fimgrd|f FIPS3E § o st it » 0 7 104 dmve o 5 1%
F2DNAB A 5 @ % k& SEGCGR] ¢ 514 m?e &~ (apoptosis) [15] > EGCG &
A gt o BEE R S A 2 dog [16] - £ & hE > EGCG A7
Bt ek ? 30a prHIDNAT A #5 fisend 0 @ 3£ % [17,18] -

A ggenimie 2+ 2 BCL-2 3 & ¢ (BCL-2 interacting mediator of cell death
[BIM]) A& Fli=+t % ¢ 8% 2912-q13 iz % » " drd] A F1E BCL 728 § 2
- [19]; E#r@lg diehAd 17 73 BCL-2 iR SH %% 3 (BCL-2 homology
domain 3 [BH3]) > st sg &2 r4] k= 3¢ BCL-2 2% & > i&m MiBimre -~ (TH

[20-22] - #2Y | fmPe 5P > BCL-2 51 et R fmie 4 £ 75 B X 4 (epidermal
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growth factor receptor [EGFR]) # %] % % s 43 7% i* PISK/AKT/mTORC Ar
MER/ERT &7t & @3f > g w352 %= » ¥ 7 BIM A Fe BH3 % #4 4
Rl g $ 3w F = a2 e [23] - At &1t d & (chronic myeloid
leukemia) 272t | fmve ¥ g miz tk ¢ > BIM £ %] % VR B g phgcpE e
| (tyrosine kinase inhibitors [TKI]) #aft » fe gt ot 7 % 16 BH3 247 4c 12 5UPR S
Ka o b BIM AT S A ak 4 cp & ¢ > B BIM A Flarid 9 e BH3 35 B
NEBERG PR AERFLEF RA DG FEHENESE S L [24]

L eimie % ? 4 FIRoBIM T 223 DNA® A Harz 5 27 RAita
BH AR KA 0BT B Ed 3o fpd-d dr41H A (histone deacetylase inhibitor
trichostatin A) ¥ (4R 8 fevi ¢ fiRfiF > £ ¥ it 53 3 BIM £ 2 3f Hhwve %
= [25]¢ tekw Rty ¢ 0 58 L] e R A ALE L 43%% § BIM B &
AWM X T ANGGRE BB E R LS5 A [26] - BIM < £ & R w

AR e B Y R B9 S 2 < BM & WL (collagen-induced arthritis [CIA])

¢ BIM 30 A Aa 0 5d EGCG rgZen CIA < & RB% 3 BIM 3
vEAIREEFR A WP B EV R FERFSE R 0 EGCG i 43 58

PIBK/AKT/MTORC =3t & B js & B¢ fmPe k= [27] -

$1°0 BIM & Flog 3t 4 & ¥ P A el s 1Bl i 7 fogs 4

G R X G BIM AT 5 AR 4 Bk adp AT T o F

ﬁm

A BB A B EAY U2 BIM AT S A R 2 g ek

J& o

g
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Gl N
AV RAFPRLB AR TP B> 15 205 R g (RE B R~
% % 10%< > ICD10* #5 C33-C34) s ks s ¥ ¢ \irfpﬁg‘f ~ 5‘3%;@1{%&};@ . ;‘%_'}%%51‘% .
ARG Fr o I A 2IEBL SR AERE RHG- KD
LR Lo MR Al e R s R R EA E_sr;k (World Health
Organization [WHQ]) 4 #5338 k42 [28] o I pF > 490 1+ B b crdh BB R 3 £
B i & O b S ER B P LR R FRN IR - B AR
PER T LI 22 G HE R R B S SR B B B b chEEL (B55) 2 12

VR

S RsE b L E FARED  BESR S E R & AT B
T2 2o F Y~ B FG? 67 KR foi g REL LN 2 o
FOEY BT H R PR ¢ 5 F X end Bofe b E e B AR L
FEe B E o AWE X che Mok g FFNE Heo K % 2 FEE iR K 2 4 i
P R RIS SN T S RUEE S R S S AUE TR
BpEd MERAIFLH AL - BRMBL G R 0 B2 R e

_a

BB ORTR A RESRG PR R AR M B ik Y S

J}i‘;‘ V—JJ {fh’ fFE T '#’ E—f«,\l,l/ =

Y
kv

ho® FEEREFRFED LN 5350 0 £ 5~ #okikie (5150-250
) L2 A e Eie i Rt o SR e kbR R B B

PARE o Fte ey - e R R ARE A % e NiEe2-30 418
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w2 e Rl RESA SIS ENAT SR RFESHE T IF34T o &

SEET AT B F A E A RG] (30-50F 2) 5 ot PR RAT T ¥ % orhs i

(w
o
\»t
|l
ﬁ

AR B R (100-120F ) - AP GETT P 0 BB E
GrARAL BB RS A FAETHEERAR LTI EY SR
s ¥ S4B E ,”"k”EJ*Ei BB BN G AR NEETY B F AR R A
FME AR AT BE A @R OERIER S TEI U - e s

—F-FoH - B DAL BRFARYREY SR ER e A

3

SRR RERSE S E C N R e = L L0 B

2

AT - FEHPF L 0 FALA ST L A XS F X - T AF

3+
M

Te o EFITIA o F A S qpd [29] 0 G @A B A R RTETI

fu

REGEY R @ S E3 % % F s 4 2 (misclassification) » 3% i 4z £ A&
ARpEABARHE  ARELY 0 B F AT AR A D O] KER G

B3] #wHFAgR*RFENME - FPZ RS RITFRERLYE 0 0

=k

B engr Bl f & 4p B 7 #c (Spearman’s correlation coefficient) # 0.66

1—3
=)
M -4
o
pat}

)
f

R SRR S B R LS RAY R A F L FARTA RS AP Thles
0.66 = ri4p i enh® ¥ Remfp & KA * » s g @ AREH [30, 31] > 2R A

' 2

L2l 2 ok 2 e s
FHrFRIZEEF - LT

e

SrE TR 2 A B B F Fuia Al (heparin) duga B ¢ o X
AR G Jf: ~buffy coatfriz & ko iF 2t # A Al - X P ALAJE ¥ ¥ 5 30-70°C

T o A F) A ep] 2 & buffy coatF B~ I DNA kg 7 o
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1¥pZhao% + [20] = 3 BIMA F13] B34 7 B & pedady ~ & (polymerase
chain reaction [PCR]) #i t§ k #+:BIM A F1 4] crdk 4 > % 3 igBIM AL Flers 1 3 5
(primers) » 4 %] 5 5’-CCA CCA ATG GAA AAG GTT CA-3° ~5>-CTG TCA TTT
CTC CCC ACC AC-3" ~ 112 5°-GGC ACA GCC TCT ATG GAG AA-3’ - 0.5 plen
DNA# 4 I & 7 200 nger3l 3 + ~1.5 mM MgCl;~ 0.2 mMdNTPs ~ 50 mM KCI ~
10 mM Tris-HCI (pH 8.3) fr0.1%:BSA=PCRE et # -+ # {5 B A0 23 & 5 50
plo PCRYAR $dicie & S 05CT 7 A b2 A3 % » 4 05CTT 304) 2 #14

F~BLCT30F) 22L& ~ 12 72T T 3042 B » £35% & otk » F 3B fs e

25CL » 42 2t B is % b » PCRA # £:.3%3f % ¢ r2ethidium bromide ¢ & %

|
# 0 B ABIME A AT BAEA L0285 bp- KA H R0 B A BIMEITF 4 )
48 4 R 11363 bp- LAY 7 & 0 @ R A GBIMA F13] 4 R 5 363 bp{r285 bp=

BAD B

bl
kit 2o

0 Gl B R Dl TR P E A S AR S R e E S SRR
P NBEFELE R CEBAR TR BE B RTRIEL 2V F A
5% 78 12 Student’s t-testis T_; & A5 B £ % 78 P12 xz-test%% T_e xz-test»' MR Tk
T b b m g R e ? BIMA Fl 4] e 7 5 £ 8 5 £ 7 2Goodness-of-fit *-test
W% A F1A A E @ &4 T (Hardy-Weinberg equilibrium) o &g {5 » @& * {3427
w §F 54 (logistic regression model) HB-& i %55 hid B L e 4 E
(adjusted odds ratio [OR]) % 95%; ¥ % & (95% confidence interval [C.L.]) - ¥

¢k > likelihood ratio xz-tests:téw‘;ﬁ T A R AR R AL A w2 T A
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AR A B T IR AR T T kY o R O~ B B A TR IE
BT RN B R A A B AR fr 3 ER Rl T 2 T 0
TR E& 53 A ehih £ (deviance) 2 A R o ¢ PP Y LR TR

8 2IREIRILSAS 944 47 -

RS

B3 £ FTBLETHE (44149 2044 ) SR o ERE
Bl29% 1 93f » # PR IE N - o b M AR L R I R 245 Lo O
¢ 2155 (63.3%) & FAURIE537 (2L6%)  BbKkwmte ko A H G
PPtk ot ] 5 60% 0 & 15 40% 5 R boenT 30 & #5653 > $HRe 5 64.2
Fooo dolp 2P ATIER ch o AREOT IR > R b1 L f RS A E (54.3% vs.
31.4% ; OR = 2.59 ; 95% C.I. = 1.89-3.55) ; 34.3%:15 b 7 4z 16405 & » & f
P ¢ ) Hcie §16.1% (OR = 3.20 ; 95% C.I. = 2.20-4.65) o f4c * & K %A >
R GARRON R G RA F L AL B FF (75.1% Vs 64.5%); bk B K
HEERE o o bl e 54 122064248 4 # > AR RO B et F (17.8%) 2.5
MEDLE b et R e bR RPN B F LR b
PO RS B MFRF OISR TR B R R R

LR BIM AT hE 75 Ba bh - o Apblied o BIM drgr+
g A FHE S %) H£.9.0%07 2 91.0% > @ ¥ PR -+ AL FPIE 54 W B 7.7%
1% 92.4% ; AFIA K AW A G hp bl HRE FE2F LB (OR=
1.19 ; 95% C.1. = 0.81-1.76) -

RS 0 AP E-BIM A FAREFA L X AN AEIRIE WA e E A
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R A R AP (R Z ) AREML - ERFRET  FEEER Y E
WL g G B R ROE L il AP RO BIM A+ A A 2 A e (OR
=1.00): BI46 % BIM +/+3 F14]2 30 75 % 2 § 6.81% (95% C.I. =4.03-11.50) 7
B 2 e T o AR BIM A TR R 2 pret E G R F
I 3 (E* 54 (P=0.08)c s e m0~1-39 2 X 30408 £ 2 AR HE AL
Bokte i3m0 ek EEY BIM ++ AT 2 e £ 208 B WG 2
2 (OR=1.00) R4+ BIM+/+RA F) 42 p 3k ¢ # 51-39¢ # (OR=5.17 > 95%
Cl. = 281-9.49) ~ 122 3% BIM ++4& Fl4|2 §3F & & 5 0402 &% (OR =
8.46°95% C.I. =4.74-15.13) A %] & § B F i F G s 4 Bk tom 1 ikd BIM
+H-g1-- A FA 2 g E e & 50 &K i 54 2 (OR=1.00) Pl#¥ BIM +/-2
AT 2 aE e & %0408 &% (OR=3.78>95% C.I. = 1.05-13.64) & § A ¥
BB O RE A Bt e Ra o RN AEE BIM A FAE RS 2 BRI
FRAEGFHEFNLIEY 5 (P=017) -

B AP AR g AR B R % A &7 BIM A F A R
BB AN (Fm)e ARFERE - ER FEER Y EREREBEW
B T el o dp ot BIM +/4+ A P42 &% % k% (OR = 1.00) 4%
# BIM+/+A 5142 A% %K% L5 1867 (95% C.l.=1.21-2.86) e 4 4
B R ARt BIM H-22 - F1A 2 &% %k (OR=1.00) - 34
BIM +/-&-/- 3k F13] 2 A4 % % %% & 412341 (95% C.I. = 0.92-5.95) 2%
FA R RA LT AL FN o §ERES BIMH/+A TR 2 % x4
*EHr T10E K i 24 (OR=1.00) A% - A4EH BIM ++A F13] 2 % 5 4

*E oo 3108 jﬁEJF 1.91% (95% C.I. = 1.10-3.32) i 4 o' 5 % #7+
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BIM +/-£2-/- A F1 4] 2 & F4p * & #cx +010# F 4z £4 = (OR = 1.00) p* - P
HAF BIM 422/ 7132 % K4 £ 80 2010 ¥ £ F296% (95% C.l. =
1.00-8.84) etk 4 fBrg o ARm 0 AT H R Y B FEAT 2 BIM AT
AHSHRF A BT ATREEOLI P 5 A
oo AP R AR RTRE A RRFEH T o A
#rhF BIM /44 F14]2 4% % K4 (OR = 1.00) 4 % 4% BIM +/-g2-/-1 %)
2|2 &% % ¥4 (OR=1.00) 4% BIM++54 542 A4 % ¥+ (OR=155>
95% C.I. = 0.88-272) ~2 % 34 BIM +-2 /- 512 A4 * % ¥ % (OR =
3.65°95% C.I.=0.84-15.84) % AL I EFR B A HRF L L% o b AP HF
H2 "o mEAp e RS BIM /424 F1 32 % k4t & e v 10 (OR =1.00)

122 45 BIM +/-21-[- L F1 A2 S kA h E fics 3t 10# % (OR =1.00) - RUE: 2

BIM +/+3L 14| 2. & & 4 * & $c | >+ 10# ﬁ B FRE TR A Bk
(OR=1.67>95%C.l.=0.87-3.24) > @ 3+ BIM +/-&-[- A F]A| 2. % F 4+ & fic |

HMEmRg an e 4 t% (OR = 1254 > 95% ClI. =

—=\

10 & % Pl 8
1.35-116.67) » #ulendi > GpiFF2 ¢ o S F 4T &2 BIM A T2 $20 0% g 4
BRI EGEEFHLITFY 54 (P=0.06) -

BARFEH 2 ¢ 5 BIM A FIR 2 A4 R F AR RO IED BIM +/+
AR A2 S FF 8 G HFRF P RE L L% (OR =243>95% ClI. =
1.20-4.90) - 2@ » 7 BIM +/-22 /- L F1 3] 2. K& B % K 49 53353 BIM +/-2
S FIAI2 AT S FE  F BIM I T3] L 8 K4 o] 2104  dp ot
5 BIM +/+ A F1 2] 2 % K4 ¥ i ok 20104 K ~ 12 2 45 BIM +/-22-/- L 714 2.

HEA E ] 108 FApEOTHE Y BIM 4+ T A2 5 B A & diek 10
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E;ﬁ”’#\fﬁl VB E R RS 4 B o

Bog e FBET] 0 BIM /-2 F13) H Ap BT F HH A 1A B F R
R 4 Mo e gk X RE TS L algF M W oA AR5 AP R ik
o R RIS I ) Rkt - S

ALY E B RS NNK @ Sk izv 1 3l4= DNA 7 R > Fla
REFHBRDF L > 2% % [11] - NNK 7 25 F AKT g5 m 33 BTrCP '
fEF-v eig 4 > Fpt @ GSK3P/PTICP F-v "% jf8p /s Fiv J ¥ 2 g;{ﬁ“r} L
B /=4 hnRNP-U % 4 §-v BifE 1t > 3 % BTICP 3-v o ‘wm%% Pig i I b i » it
@ DNMT 36 7 242" 2 > @ fimie ¢ < B R ff 0 &7 @ 3l A& Flogads 5

BRY AT AATBL [11] LW hme P % 4 FR o BIM 7 £ 3
DNA 7 fgfiprz 3 A7 it a FBE AR Ko > 87 28dd 3 2 fpdy
#ri] 4| A (histone deacetylase inhibitor trichostatin A) =¥ xR % F-v ¢ fgps -
F ¥4t A BIM &g Emre o= [25] 0 hah gt ¢ 2 B8 L 2] dme i
T A AFRTF 43%5F BIMBRAR > £ 2 Bkl ~ R E 2 AT
L P AR T [26] o G ABHE > AP AT kg ¢ R TIHET BIM +/+

AT PR BIM +-2 A T3] % 2 RF M RE L g KT

-

#FEe &2 BIM RN HRE L 1 B SRR T FY ke
R o dept LR A A R F R - K ehE AR T ke AR Bl4esk 3 NNK
v EEE AKT RS k&8 DNA  A@EHprdo T -

HLRRP L E A S F T AR S P B PR
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ke [14]5 7 B FAPM AR ERE 0 ¢ EIVAARFFIN R § R g
f4iE [32,33] c R IBP Ak AERALY Mo T 2T G ors e d Ao
TP TR RRFEACA TS M PR Az AR S U e B 2
FLEEF o T TR RO R A S [14,34] 0 K S pes C SR
Ao T IrHIBERN R imr chd B GBS M F A rid X chame 2 [35,
36]c A meET L P L FIM o BIM x £ AR W E e Y 5 AR R

# 2. ~ BB & L (collagen-induced arthritis [CIA]) ® # 3 BIM 39 % ik

5y

y k@ o 5 d EGCG @ CIA ~ BRI BIM 3-v 2 TLAE F 3 e > 4ot

BEV R EFPRES R EGCG it 49 14 i PISBK/IAKT/MTORC =3 4 g 5 %k i
e [27] 0 FEBEPBAFFAPSLE  AET S F L MEOTET B X
G RB RS Bk o FuhE s AP An gty L PR [37] 0 F A A
BRI L B AL G LT IER G e AR R FREY SR

4 RE AERE L B @ li_\:}'.;‘f,z}’-%’lc‘ B AP ARAEAT Y T A

BLEF)S KL BIM A FA s 4 frg B 3 0F% > RV A

A
Wi

NPT HEH RO AT U] AR AR T ottt NPT E R
EEEFSEIAMY A5 B 2 ARER BIM ATFhe d o K kgt
3% 3k 4 3B 2 BIM A P10 5% R ordrd W R dp B 2 DNA 7 L it ecppi i8> ¥ ¢

SER G A A ¥ H s DNMT @ ;A0 £ I v g 4 B A2 3258 o

3]

54T BLRAT R R R I B e A 2R e

e R BB R A EE e Mk e b 8 LT s IR Y
P E L ERE R PR S G ook [38] SR kL BT 0

S A R A G TG - REGER TR FE Y B L3 GRS
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ERAAZERTFGREAERE T ISR AR L CHN IR
TRV E AR OE SRR I AT FEE D R B B R £ R 2 B OBk
Bho vy Fi- H e g RAc BT TAEN TSRS AP 0 T R £
(aromatic heterocyclic amines [HCAs]) & 3 & chik g4 » T 2 @25 dp b [39] -
BRAPSFL Y Y ERIEE R BOFFER RS2 ARG - BAREM RS
B EUAMENLIFGRB AN FEUL FEFRFOPREL LG 0 T
oA AR R HLE HRA R FIEL X D B BAP RO RS G ORF

BlEE R FOR R o B S R BT 0 MR TR B R ILT a AUF PPl B F] S &

£ e TR FlF o

APty ¢ o B $HR G BIM H+ A FHE S 5 8550 » LRI iEE E A

oy oerdR A g (85.3%) [40]5 @ B A AT ¥ %20 BIM AT 5 A5 aip

FErpR TR ETFATAFIMNDT G fr & o AT Y o AT

THRHE AR FPEL K AT 0 § LTI A TR R 2 AR Ap M
XA S E TR EARGE AT R F R OB A T AR

BTG SR P RHEPOHE o Ft > ARV Z R 4T T H hoonik Ao 2 R

Qi@ gy 32 N{mEAPaigk o

AP R R o LM FE Y 0 BIM A T TR e S s

Edm g DNAG AT &1 > @ R ROy -
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%8 N =245 N=490 OR (95% C.I.)?
.}:J_-_\gj
= 94 (38.4%) 200 (40.8%) 1.00
g 151 (61.6%) 290 (59.2%) 1.11 (0.81-1.52)
£ (o Tim £ E®F) 653£117 64.2 +11.6
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FEERE (B)
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22 (9.0%)
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154 (31.4%)
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74 (15.1%)
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72 (14.7%)
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87 (17.8%)
87 (17.8%)
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248 (50.6%)
79 (16.1%)
163 (33.3%)

444 (90.6%)
26 (5.3%)
20 (4.1%)
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14 (2.9%)

1.00
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*
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*
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2D MR G2 H R 2 BIM A& F13 g 5 4
i vl P8

%1 N = 245 N =490 OR (95% C.1.)°
BIM

++ 201 (82.0%) 419 (85.5%) 1.00

+/- 44 (18.0%) 67 (13.7%) 1.37 (0.90-2.08)

/- 0 (0.0%) 4 (0.8%) -

++ 201 (82.0%) 419 (85.5%) 1.00

+/-21-[- 44 (18.0%) 71 (14.5%) 1.29 (0.86-1.95)
+35H 18 A 7] 446 (91.0%) 905 (92.4%) 1.00
- $tin A7) 44 (9.0%) 75 (7.7%) 1.19 (0.81-1.76)

(OF YTy
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= 2 BIM AT E R 4 g2 T

BIM +/+ 4 %4 BIM +/-£2 -/- £ F]4)

7 ol #P OR (95%C.L) bl ¥ OR(95% C.L)°
3 FE R

2edh 7 H 88 290 1.00 24 46 1.00

¥ # K 113 129 6.81(4.03-11.50)° 20 25 3.15(0.99-10.07)
QT AE R x?=3.07 (1 df); P=0.08
e &

0 88 290 1.00 24 46 1.00

1-39 44 67 5.17(2.81-9.49) 5 8 2.25(0.49-10.36)

> 40 69 62 8.46(4.74-15.13)" 15 17 3.78(1.05-13.64)
I AT y% =358 (2 df); P=0.17

UBARRTE RN B D AR ER S EAT  EERRP YRR L
Fe B e R FOE L L

‘P=0.04, "P<0.01 -
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FAH & BIM A TR R 4 g2 T IER

L A S
BIM+/+ £ %)) BIM+/-¢2 -/- 3 F]4] BIM+/+ £ %] 7] BIM+/-¢7 -/- 2 714 BIM+/+ £ 74 BIM+/-2 -/- & %))
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3 MEH R x?=0.83 (1df); P=0.36

y% =3.46 (1 df); P=0.06
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R WA B FA T S PP E-200 %5 DNA T R pE

2 30~ MR drd A F) (GSTM2 2 BIM) 7 21t 1 2 5 g8 B 2 Ty

R R L A &R 0 22012 2 3% & 1,820,000 AT b (165
£112.9%) 41,600,000 ¢ 7+ = (kg 7~ = #ce19.5%) [1] 5 A S AP o R p AL
1982# 4z % © S E BpAp M &= Fehg & 2 7] [2]

B R AR - T A ETAM G GRREEE 2T IR AHET M
EIF A% ¥ [3] - FEL A A ES B T A
ok AR A RR S [4] A A RN (tar) WA gk L¥m
(quinone)/¥t ¥ = p= (hydroquine) % i* R R F g &4 [5,6]0 & 3 it &
AiEF MRS S F RER e FRURRSFRA T ERY § L HAEY
LY oz MA SRR EFEp gy P F R O[S - I AR
(N-nitrosamines) » | 4-4-(methylnitrosaminao)- 1-(3-Pyridyl)-1-butanone (NNK) » &_
I it kg T EART R BB R A ERTE 4 PR R
(Polycyclic aromatic hydrocarbons [PAH]) » #]4-benzo[a]pyrene (BaP) - i L H#"
Sk ¥R A TARES [0 UFEd Sk S p R
(initiation) ~ ®_# (promotion) ~ 12 % &/ (progression) = B RMFEE [7] © “%f K
A2 AFF BT b Frar A 4 2 TR PR R P 4 0 ARGL G AP
TEen> FE AN AT RS R e B oz = aid aﬂ—‘;]z [8] - 2@ >
AL TE ¢ B A BT (epigenetic) k& - BIBHE A A FleiE

v MIEEAE- AR o
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AREGEEP ERAATIE G 2 P AR ATR LD 3 A s &
I3 g RATDAES > A LF 44 ¢ F (chromating B H 7 2 14 4
(post-transcription) &A% Rk Fr 4 A Fl & R ~ v # ol o B ig 2 e B
Wend B [9] - 2 A @345 - ¢ FEDNAT A1 (DNA methylation) ~ ‘2 % F-v
(histone) 2 & r2 2 §% | %8 Z_i+ (nuclesome positioning) [10] - DNA® & 7 z it
(hypermethylation) 2 if @ g5 150 5 518 1 cha & B dg > Hocfh & 453 5
e 3 Hp end &+ (cell cycle regulation) ~ # X 42 (receptors) ~ DNA2 42 (DNA
repair) ¥ w2 & % (apoptosis) [11, 12] - A FlfxdF R nBE 7| A4 0 7 A
tighritr > £ HF ACPGAps ey fA A 7] > 2 & 4] * S-adenosyl-methionine
(SAM) 5 ® A ehdk it > & WDNAT A &4 fF (DNA methyltransferase
[DNMT]) % fefdie &) ; DNA® S a4 as | * L sikps (cysteine) £ DNA#& 4 72
rprg_(cytosing) ' &% 2 BALE L 0 AT R T BALXIISAMY T AL
A5%5" -methylcytosine [13] o frf 4 &4 P > s+ ®H &8 g fic 5 GC 3 £+
$ 5 60-70% ; Fpt 0 hfed S b chCPGH L 3 2 DNA? it w2 A T4 R
s R [14] 7 AT IR ERardl ey A TS ST fah S R
o N gEd T A -CPGR & By BB I FLE T W a0 R i 8 B S it
Booia Prd R Fehd IR [9] o & WA h FIE 2L %78 B B (non-coding region)
S R P v (hypomethylation) & 0 dopb 12 SaF 3 F] AL 2L 1 ek fi
[O]: @ tfpimie @ > RIS H £ 5 "a%Fr4] A F] (tumor suppressor gene) 13
B® A& [9 15]c 4 M AEprf AT B AT At FRE LR By B
wre AL [15] 0 KA o ARG B EF ¢ L P H W BHTRIE 0 ¥ LM
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G ftd? > pme 5747 FaDNAT AESFFRRR T2V A G
DNMT1 - DNMT2 ~ DNMT3A ~ DNMT3B£ DNMT3L [16] - DNMT1 5 /- 2 DNA
it E > O R A TR DNMT2a0E iess » e £.iv 2 5 584
DNMT3A» DNMT3BR] % ¥ DNA® &£ it g€ #7%2 & (de novo methylation) » &
DNMT3Ls2 28 2 & 5 %t DNA® A it ehr iy 0 & &5 53 #-DNMT3AZ DNMT3B
3 o AR 0 SR P DNMT12 DNMT3B chis 1+ & § # 4c chifi 2
[17-20] - £ & e E_» A A € & e (PNNKAR BRI 7 15 AKT 2 4, @ vE &b
33 BTrCP (B-transducin repeat-containing protein) *# % 3-v =it 4 > & @ 2 DNA
AESE Ry R R4 F > NNKs 7 2 iBAKTE S U E 1 By
+% 3=v U (heterogeneous nuclear ribonucleoprotein U [hnnRNP-U]) » & & #-BTrCP 3-
6 fmre i T e B0 @ (FDNAT AEBEF RS A EA Lwre Y R
fi [21] -

B- B &M T 420 5 (acute myeloid leukemia) fm e thiE {7 GFE
v T o 1L #DNMT3B 4 it 57 @ BEREDNAY & it 42 8 &% 5 3% > 4ok [ ¥
e #TDNMT12 DNMT3B 4 47 1 i BEREDNAT A it 42 & > 95% 5 4% %) eh
Ao TALDNAY AB B LRV B kR F R T AT ke B
ik FIE R A IR [22] - Flut o DNAT ki # fF cnd 5 4 I 23 3R 3o A 7]
HEg# T R R A2 B R At agit Ha g & MéE - Kim%E £ [20] »+102
L2 dm e s B¢ 4 BLE T DNMT1{~DNMT3B mRNA= % fe 5 ¢ ch
AR L F sk ? kgL W § 7 53%£258% o RS o Mg
B FIH ed S B AT A1 2DNAY RS R0 ARE FARM K 4

W] 3 & highk w2 % (squamous carcinoma) o & 5 d A B R ih
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DNMT1 - DNMT3A 2 DNMT3B3-v # & 3 B & %R > & ¥ DNA® A##fs 3
Bk el F Ry i [17,21] -

IR AT SR E R RS RE R AT AL A A B E g
A4 L F AR o ¢ $5DNAR A A FIMGMT ~ 4834 43 tmie 9 P16 M~ 11 2
fe v A # prmu 2 (glutathione S-transferase mu 2 [GSTMZ2]) » iz 2 FI3R ¥ &
SP R PRI G R R R YT A EA) [23-25] - £ & oD

v R AR AR A T LI 4=DNAT A Y [26] 0 i&F e AR TE A erdp B
Bz MaE o - o RBER BN P AL LB BRI R E (Feht 318

LA fh AR AR R e R R A TR G ORF R 0T AR
Bled_ o F B RNGE Rok BAPECT P A8 o R & H DNA AT 2L )
Og-7 2 5 % &+4 -DNA" A # # 5 (Os-methylguanine-DNA- methyltransferase
[MGMT]) 2 2 # 1 A Flg& v flpn sk # f5P1 (GSTPL) + & 4 B ¥ ch” A1
) [27] o R Rl A F] 0T A ARR B B R RZ AL %Y TR e

AR TR FPRFEFH LB SR EREAE IR F T LE

hz FEAGE FF S R FEER AT A AP B F iR TR

M
F_*
i
=
k
e

A~
!

BAY 5 Gldep A~ ¢ R o 4 [28] 0 T RATT
F- REHT o FSdcF 55 (polyphenols) ¥ it #rd] & R g o 4 0 & da 0
K [29]; AP EMEGAD RS gl AKF BESRFFRET B F
R FEE B G ORB R L B E Y AT SR AR ROE L G
AEG ARSI IEY 5 [30]c A o A FfrRmans FpEE T A
cho 54 F AP rE [30-34] o AR F AN A e 2 B OTARER £ chdp B o B A

- RENFFF A AT G A R AR & RINAG Y h i fE i £ T
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WR oo Lo s AR E S AR E AR R R =4 [35] -

a—

K 5ps o e w2 % (catechins) » i ¥ At e enZ R P EHMICE oD

7

30-42% [36] ; @ & (#FpriEz Ad) ¢ L& h) g A~ %% % theaflavins

N
A

(1-3%:h3z £) Jr & iz % thearubigins (10-40%:h3z €) o £2 4% 5 40 B criBe o it & »
Eoow gna gty F2r R S ey i 4F [37,38] - AT ORI P R
FOFSBV R kBN P RUVBL & L SKH-1pfE | Rz g Bk 475
> [39] W EB RGP O R IRV AL VA o g SR SRR AT Y
Fhe - REMT O BERET APAIF S LR B T e
[29] - F15 3% 5 2 i3y s e AT B b F ALY e lE
T E PG A R 2 RS R e i Frd] s [40,41] o R e e S
A BET UG ERFES T T 2 RS S
N-nitrosodiethylaminef=NNK [30] o % % fiz» AL Eg o1 7 12 drd 8 ) 9% g fm 72 i 2
R EEE VA A2 g A enimie B R [42,43] 5 B o im e e i s )R
PR BRI Hs AT "“Lr?f/‘%m ol R R SRR SR AR A
4 rdlrag sl 0 P n iRl B dRanEdy [29,39-42] -

FABGDE > MERDE SR LRSS T 2R R
(epigallocatechin-3-gallate [EGCG]) #+** # & #r 4| & FIPS3 L 5 & F 34 45 e
oo X2 T U e o B BiF 2 DNAB A 0 @ F kB PEGCGH] ¢ 314z imie B
= [44] ' EGCGH* #F+ % fpimre thv & BEFH B 4 fus 4 gy [45] £ & eh
2 EGCG 7 I i fm e $h ¥ 384l 53 4rIDNAY S £ i chd > & 329
[46,47] > 2 & FEGCG¥ EDNMTLR & % & » Fla #r+|DNMTL1E 1+ [47] 5 82

R imre i 5B~ ¢ DNMT3A2 DNMT3BA i £ e > @ EGCG#r+#|DNMT3A
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#DNMT3B 7 it 2 17 €35 fech [48] © Flot > % K2 F ¥ s il 6 1 5 eh
DNA® Z it > i&m "% MR cd 2 0 S8 E W 4o IR 5 e -

A 35 enDNMTL1 ~ DNMT3A ¥ DNMT3B £ F] » W] §_i= >t 4 ¢ §219p13.2 ~
2p23 ~ 12 2 20QlL.2¢0 1 § 0 gt 2 B FH A U F EF H - PR S AR
(single-nucleotide polymorphism [SNP]) [49] - B w0 @ 4ri X & 5 =**DNMT1 %]
et R 2 H - PH RS A 0 A 199505 A FF (candidate gene
approach) > &l T P 2 B - P13 pL 5 G 0§ T RIRAR 4 T § I R
5o AT Tt 0 AP~ DNMTL 5B % p 2 8 - P 5 2518
3oV B@ﬁkﬁ_‘rﬁﬂﬁ & 74831 - DNMTL1 feexon 4+% 4 f&+32204 (rs2228612) =% %
4 - BAZ G A% # (HaPMaP-HCB2 i * A% 5048 > G5 0.52) » & @
Al phd B o 'efs (Isoleucine) % £ = ¥ 3 »=eft (Phenylalanine) » @ 3% G
i A FF AP ROTAH B A FF E RN SHDNMTL? A 2R [50] - &
DNMT1 +14395 (rs16999593) =% » & 3 — BT Cerdg A ¥ 4 (MapCHBz &
ACHMEF 5017) 0 & ¥ E R A R D 2okp (Histidine) % 2 & ep
(Arginine) [51] > @ +14395 C4+ % A FlAp g > TH B A F1E 3 8B D% HE S RF

3 f% [49, 51] 0 fe B 4oyt g A % B 4> DNMTL mRNA 2 36 4 IR et

75 K
s

K 4o e DNMT3AgCH: + B 7 dcdz o b cs 5 pe-448 (1s1550157)

ﬁm

SN

¥e g0 - BGLAME N (MapCHBz 2 % Coslf 5 5 0.34) > o B w49 3 4v x
B3 gt [52] 0 & ¥ DNMT3A -4482L %] % A5 Bpyp 2 3 4 2 4 4p ki 14
[52] » fe &2 9% e Bf 7 B B 7 F % o . DNMT3Bja®s 3 A 7 % 4 fit -149
(rs2424913) #2-579 (rs1569686) hi=% 4wl 5 7 — BT2 G (MaPCHBZ i A T

Mg & 5 0.012) 2G32 T (CHB+JPT low coverage panelz & 7 % &“#f & % 0.13)
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it [53,54] 0 B A XA % 2P A B R 3 $HDNMTIBA BB 5
R o BEIEAET DNMT3BgLH & + s B 27 13 4cfeds 5 751 > £ 0 7 &0
A S - LRI A T2 CPGH § £ ATT AT chfl Tl AR

[55, 56] » #* ¢k » k7 AT 5 ¢ L PIDNMT3B -149¢ -5794L 7] § 2514 8

TR 4 LB G ApM e ¢ $2 R [54,57,58] o

A

DNA® AEH 7 & Fla BAF s RPEE s 3 2 Ea B&T
Pk F1 & R B deB i 4 B og [B5] 0 Bt > i AT X% #DNMTL
DNMT3A - DNMT3BA #1422 H £ serfp B 24 B £ & M »~ 8L 1 7 B {7
KAv RIS A F] S A8 e An BE 2 R e A F) T AT AR R PR T o

AP PR A - K& 520-22@ P L 0 & B A A0 HE RNAS + [59] -
MR PibE L € %‘gv} #E RNA* 3 (RNA interference [RNAI]) %4 #-RNA"
fRox ¥ LA B0 IES Frdl A Fl AR ¥ 4k & P EMRNAGS
2t %78 % (3 untranslated region [3° UTR]) > # 3% mRNA*# 22 #r 4] mRNAH

WA [60] 5 &0 A PRI RE A E e chA (b e kB S R LR
#i L Faen [59] -

B 4% % fa-29 72% 0 ¢ 3EmiR-29a ~ miR-29b 12 2 miR-29c - & & eh >
mMiR-29b ¢ & 1% 4t % A DNMT3AZL DNMT3B:3" UTR: & —‘k B fed 5 8
&%) F it 39 (specificity protein 1 [SP1]) *4&4 2 DNMTL1 > & 5 -“DNA? &
EHpEahL R o & e T AT A B SR A T R AR [61,62] - ¢
SR ST i fpmie @ 3| DNMT3Ben4 3 [46, 47] 5 - T H e 54 &
aPoE & 717 f &P BRI ST F e B PlaPoOER % 978 FamiR-29

BT 2w ¥ [63]o- EEEF M & i (acute myeloid leukemia) 2
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Teh EH BRI 0 p R L A2 ODNA® J g # s 3r 4 A decitabine s i 2. o
MiR-200% B EAP M o RN R EH 0k b SR F R 0 AT A
t# smez (myeloid blasts) ¥ - 2§ #&& ¢omiR-29b 4 JL4- ¢ H 5k i i HDNA®
A BF A DT A o 0 4ot decitabine 2 4 MR PO T 2kl ait
[64] - #1s > MiR-29b7 it 3 ¥ — B "B % [65] - P > F AF M
FIIMIR-2008F & § 8 - e 5 A1k o £ 2 ZDNAT A4S pF il p
mo KB Fpt B E S ke 1R o

A #EGST-muf Fl =3t 4 & $1P13ehi=% » RGST R Y fi e  fF y inih
BAF v E Rt R R 3 & A e (glutathione) fr 5 AR T S+ 12
(electrophilic) * £ 5% & > @ 2 { Zigita d Wp £ 0 ¢ FFPAHEBPDH (7
beta, 8 alpha-dihydroxy-9 alpha, 10 alpha-oxy-7,8,9,10-tetranhydrobenzo(a) pyrene)

[66-68] - GSTM1£ GSTM27} % i£90%=h¥ 4f #+ [68,69]» © » % chFt § © 5y
2> GSTMLshdak % &2 % i 4 §.2 4 % R 4B 2 [67, 70] 5 % GSTML1} &
HimAFE2 £ kB AHRRF FIRET 0 B E B AR oBPDE-DNA
G S [71] GSTM2erA FIA Y ¢ S A TS RBE bt B XL F M
I 2 R EGSTM2 4 T & T J1 3 4o enER R 5 F10t > GSTM2» #4305 A 4670 7%

Fral A F) [72, 73] o L e0hT o W GSTM2AA FIi8 A 4 BT F 4 " HUd 0

Egff, F 0 > GSTM2 W iz e L I E % M v & b FIE H fad 3 %
A A R AFAE AR [73] - i % L R A FIF B R T A

mAEREH AR Py T a1 e B [15] - £ & (hE_ > GSTM27F 7 it

% 1|DNA® A F fix 2_ “J--%}F*_;é s ;pug*ggfgz Vit a ERH

St
e

LRSS

Bedrdlie 4 5 b > B EEE T A A GSTM2 4 791 5k cnDNA® A
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v oAy B AARIFRT o
L EEBIM A F 2t 4 & $2q12-q13i= % > gt sh g drd| & F1E BCLFo% 2 f
2 - Berglg Mehd £ 7 3 5 BCL-2 iR %4 % % 3 (BCL-2 homology domain
3[BH3]) > it 43 22 #r 4] % = 30 BCL-24 £ » & @ Mikim® &= (aPoPtosis) it *
[74, 75] » t2] im¥e B ¥ > BCL-251 $ et 4 fmoe 4 £ F]5 £ 48 (ePidermal
growth factor recePtor [EGFR]) A %] X% % it %3 /% it PISBK/AKT/mTORC Fr
MER/ERT & @8> A3 w3584 ;¥ - 3 5 > BIMA F]9BH3F & 44 4
Pl e k= 34 e [76] - G i &ElEG s (chronic myeloid leukemia)
g2t mie g m iz tA Y BIMA F] S 2514 5 v A B g Bljgeps de A (tyrosine
kinase inhibitors [TKI]) #utt » et Fupd v 5 BH3Z 4= 4 11 5L PR 5 2@ » ABIM
AT A A s ¢ 0 B BIMA FIATHE S eoBH3 B B IR ST % o
I&%k%ﬁ:;}%,é,‘gﬁﬁ ok G BB RS F 4 R [T7] - i aime 3P 5k
P e F o BIMT X FIDNAY A2 3R T At a FRE LR R > B4
“ & -v 4 o fg v Fr4 A A (histone deacetylase inhibitor trichostatin A) + &4k
EHFG o RF L A5 ABIMAREF Hime = [78] - BIM* £ £ 3
wie W e BT Y AR F-9 A 2 < BUM & U (collagen-induced arthritis
[CIA]) # # EBIM3v £ R#it; 2 a » &d EGCGAIL HCIA+ &P MBIM
v AMEFR A > ) B ET N F R ESF Y MEGCGH 4 5 E
PISBK/AKT/MTORC 4§ /5 k 2 w2 = [79] - B = $3"BIM K Flendz 34 »
AR FRAIF L Rk s e WA R Y foh A 2 5 e LA WA AT §ER
BIMA F]:7DNA® 2L i > B @ &g o0t b p s 2§ %7+ 4 122 DNA

PAEBIELRETE §REBIMDT AR R o FlA @ H AR & e A
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P I P H AP BIMA LA FAULE S ¢ WETEAFLR R > Tt
PR K e BT RER T AP M R R 3R g R B AP LS 0 2BIME 0 R fR
Bl B2 B E L B L RATT R -

PAEAER AL R AR T R O 2 HAL F T RFE £ i R
FIATIER T Al a5 b 5IARn 5 B B P T b ehd it @ ke
S BB E o e B SRR RORER o ¥ - 2 6 0 & £ it 475 DNA®
AR FE LRI A F A R A T MORR P 2 b0 DNAY AH#
FEe iR drd | A FI AL A F A7 3 TR RBE AT AR (- H Y
MiR-20b2. # 4 7 ii B ADNAT BB T2 £ R o 0 > A% B985 7

B2 o $rDNAY B s 2 4 2 MR dr A R A AR R PR

euhn
5
|4

DEFAERDFREE FE L AN - B AF T BB TSR R
5 BFEGCG 2 miR-29bek %] 5 )t ¢ H L R R 7 ¥ 4 $7DNAY J 5 fis e 4
B e > A4TDNAY AEHAFE A LA F S A4 ) L DNAT A s
22 e gt b AP Y 0 B 4] FIGSTM22 BIME_E § 35 :8DNA
PAEASERERAT AL, X F T EFL B EA AL U2 GSTM22
BIMeAA #5251 B LAk L8 > 2a B Ry B gis o 7l
APRPFIR AR PR AFHA BT FE LI R OAF BTS2 R BRE
* o DNAT A @& % ~ miR-20D ~ #6 54| h FIGSTM22 BIM A %] 2 2L 7] 5 )44 ~

TALER N ARBL TR G UE SRR B GEL BB

Hoplg 2
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BERALY RN FEEOTHRET U AR LR PR MR

(Declaration of Helsiuki) » i ¥ jEB~#73 #7 7 ¥ % 0

bull'

w

bull'

R

foacs

AL FE AT 2 Wi g4 i ¢ (Institutional Review Board) #7348 o j&
2015 # 8% 3 2018& 77" » Ao ¥ iv%?ﬂ’%‘f“ﬁﬁ%l‘%‘iﬁi%%}‘%‘ AR
FEFrich 251 L REMTRRBL (REAHA % 10 5% 0 ICDI0 ~ 4
C33-C34) 2 A+ g @ » i FIRE T Rk p T AL LA A TRBRL Y &G 71T
Moo 230 01d & B mE FIUT - kSR B & 0 YRR S A e rg £
» ikype B2 ek (World Health Organization) 4 £ = 5¢ % 42 [80] At
FOIHBRAE Y o & - DHRINGES (25 R) 2 BEBAREPRRE - LRpbE
TR o Flut 0 502 LEBRAI L ORER L TR LY B ARE R B i L
EApROREFRNFIREE RS -

THIDRERETHLR YRR MR ERT o Ho ek o B S er
ST PR R A T BT EAEAE o ok AP AT AR FaE g [30] - B
THETRAYR e HEF A F DL Ei A AL A P £k
PE L ATE X he e P ER e B ARG ke lE
Feam~ ]l 2P (30-50ml) - FEFHFE ST AAFTL P > AP
B HE T 2 A R S R G B oA (100-120 ml) s A7 23
FEFF&ET SR %R "REAY SRF RE- HEARANET SR &
B AR GERIFF AT GRS AT BT B E R T TR
— M - F R - - - B - PR R X AR
PR o F R AT chir s Bl - R e AP SHEAESE R 1T

AT O-FYEHET T O FA ST AL I E XN E X - 3 o F X
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Cie o F AT A4 F AL [Bl]e S TFALBA ARRBLEL K

RAG K YR A @ S 7 54 2 (misclassification) » 4 i #yc &

ek

BRELDSRME  AAFLY  HFETY ARG T AP ] AER D

e

H

K

[80] ' 32475 # * KX 12 Jfh- EP 2 X b 8 B RITRE FAY *
Frendr g f & 4p B 2 #ic (Spearman’ s correlation coefficient) % 0.66 ; 1 ® %ﬁ“é
BRI APES B DR ERAT B8 FZ ROt R E APH s S

0.66 o 11 4p i R ¥ k2T % B A TP AEY [82, 83] iR vk

F_k

FRFR LG - LAPRR R E R ER P K BT EE T - Sk

Bechfbdf e 3R E BT AenE B ERE T W R EDR B AT Y
AR Y AR S o BN T S

R RELF - BB R

DNMT1 - DNMT3A ~ DNMT3B A %] %

DNMT1 +32204 A F)1A & & * PCR #tgise » 7 AP LR § A5
(restriction fragment length Polymorphism [RFLP]) 4 47 k i) 5 — B & 7 24 A7)
% 251250219 bp 2. A F188 DNA 5 Bk # t5 - * >3 t5 DNMT1 +33204 A %]
51+ B 755 -AGAACC TGAAAAAGTAAATCCACCG-3° %5 -CTG
AAG CGG GTG AAT CAC ATG-3' - 0.5 ul enDNA 44 3 ¢ 7 200 ng =131 %
+ ~1.5mM MgCl; ~ 0.2 mM dNTPs ~ 50 mM KCI ~ 10 mM Tris-HCI (PH 8.3) ~ f~
0.1% BSA 7 PCR ¥ b3 % ¥ » & {0 M A K 5 50 pl - PCR fa7k Sodicie = 5
95°C T I A 4h2 LA o A 95C T 15§52 R1EH T~ 60T T - A 42

FHE METR2CTA0fj2 6 » % 3B % &k F Wi 72C + 452
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4B {5 % 1t o PCR & 44 & 37C T 11 5U i MsPI g4 3f 1 16 -] p& » 3 i & 4

B 2%3f P 128t ¢ 4x_ (ethidium bromide [EB]) % ¢ & 23 o F 49 DNMTL
+32204 AA A F1 A AR 219bp - LA & 2 £ 3] DNMTL +32204 GG
AFABMARD 196 {-23bp = & A FE ;@ R Al«h DNMTL +32204 AG £
4] % Bl4 219196 fr 23bp = S A F ¥ 1 -

* 2 ity DNMTL 414395 A R4 51 3 > B 75 5 -GGC TTCACT TCT
TGCTTGGT-3 ™z 5 -ATC AGG CAATGAGGACAGCT-3' - PCR #% %
Bid BT T psmz A 0 &F 95T T 30 fi2 ¥ 67T T 30§
2 A8~ E 72T T 30F 2B BEEF 3BT E S F R ELEHT2ZT I A

7
~

5
&

Bis¥i 3 PCR A& R 5 249bp o i~ H» » PCR A4 £ 12 BssSI
i3> 37C T i it 24'I‘E3‘§F§‘JTT&W§‘J—§F),%51 249 bp enH - A P P B

B 5

\n

A k4 CC A T4l % M 189 - 60 bp > £ 4] TC A4+ B ;M 41
B
# 123 tg DNMT3A -448 A Fehsls 3+ > B5]% 5 -CTC GGC TTC TAC
ACCC-3' 1% 5 -GTTTCCCTCTTATTG TCCAG-3' -PCR % %# 5 95C
TI A2 A > F A 95T T 30 2 4L 62T T 30 fy A
MET2C T 2042 B X35 LR F BRI T2C T Adh R
%1 0 2% PCR A 4 ehE B % 343 bp» PCR ehA f# i »+ 37C T i {7 BsrGl ' 4|+
Wit 24 ) pF o A GG A FA| A AR T - £ 343 bp A $ B E O F A AA
AFA o BRE T - B 241bp ik - 102 bp chA 4 H 0 @ B A GA AT
A BHALF 2R AR P E -

* 3 g DNMT3B -1494 Flensl g + > B2 55 -TGC TGT GAC AGG
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CAGAGCAG-3 45" - GGT AGC CGG GAACTC CAC GG-3' PCR# % %%
59005CT T A4z kA1 & 0 05T T 3042 F 44~ 63T T 3042 &
11E T2CT 30452 1B B E e (735 W & 0 B ot d (5 720CT A B2 B 15 K
b5 %PCRA Y ¢nE B 5380 bp - i&— # # » PCRA 4§ rBfalfz £ *37C™ iff

L24-]p 5 RICCAFIAF & pr &) 11208 ~ 1264046 bpen= B £ 4~ & £ > & I 4

TTA T4 % & R 91162126446 bp> £ ACTA FIA ¥ LR 55 v B A S ¥ fo

GSTM24 7] % 2514

* o g GSTM2 28 Flensl 3 + B 7] 5 5°-CAC TGA CCT CCC AAC AAC
CT-3’4=5’-TCT TTT TCC CCC TCC TTT CT-3’ - 0.5 plsiaDNA# 4 3 ¢ 7 200 ng
314 + ~ 1.5 mM MgCl; ~ 0.2 mMedNTPs ~ 50 mM KCI ~ 10 mM Tris-HCI (PH =
8.3) {r0.1%BSAPCR ed| @ - & {8 WA A 23 5 5 50ul - PCR % P N
LO5CT A 42 kT3 & 0 2 ie 74095 304/ 2 844 58T T 304 2 Fh &
123 72CT 104 452 4 £35% & TR 0 F B 72T 54 sB 2wt

*PCRA 4+ %379 115U MbolIfE 4 i it 24 B » 5 * A& 4+ £:3%2 5 9% ¥
r2ethidium bromide ¢ & 213 - #7 2| 5HGSTM2 TT 2 #1731 %8 &5 3 11228 bp
- BEAP P E > FAeGSTM2 AAZ 717 %8 & 3R 111592269 bps B A = & L »

7 £ A GSTM2 AT F131 % Bl § 228 ~ 159 ~ 69 bp= £ & 4+ & &

BIM# 5] % 4514

* 2 FBIMA Flensl g + 5 7] 55 -AAT ACC ACA GAG GCC CAC
AG-3° 1125 -GCCTGAAGG TGC TGAGAAAG-3" - 0.5 ul=iDNA# 4 3 &
7 200 ng=31 3 + ~ 1.5 mM MgCl, ~ 0.2 mM dNTPs ~ 50 mM KCI ~ 10 mM Tris-HCl
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(PH 8.3) ~ 1v0.1% BSAHPCR 7% ;% ¥ » I 14 A A3 A5 550 ul - PCRIE R %
Bl A G 96TT 30§y L & > HHUTT 1542 R HH61TT - o
238 S UET2CT 104 482 £35% & ATk 0 F Ot 18 h729C 104 48
2R (S E o it A 2% Y ki e LS (SH o £ BIMB A A
T B AR R IR 14,226 bp- AP FE 0 £ 7 BIM# & AT A B AR A IR

911,323 bp A 4 & £ o

KT i)

HRHE G e HRE NI N LR ER RARR e E SRR
P NFEEFE LSRR CBAZ AR E B RRIE 2 FEE YN
3% £uStudent’ s t-testis % ; % F_&F W] 1538 B 12 y 2-testz Fisher’ s exact test
LY 2-test TR LL_IEE P et e @ DNMT ~ GSTM2 ~ 2 2 BIM
AFAl g i 5 AL B oNgts 0 % BaELTIE jF A 47105 (logistic regression model)
RP-E B RIE NI Bk ¥ @ (adjusted odds ratio [OR]) 12 % 95% 1% ¥ % &
(95% confidence interval [C.1.]) = ¥ ¢t » & & 4 47 (stratification) A4 {7 12 #& T 3o
FEHR % F 4 022 DNMT ~ GSTM2 ~ 2 2 BIMA ¥ % 25142, fF 8_F %

TR L PGS G RIS PR TR

B3t £ FTBLATLH R (M6L LT 202 k) HB AL o B
Flic38k 193/ » HBAATE N 4 — « T4 %9 T 4o (b et b 5 61.3% > &

125 38.7% ; W B o0t 30 44 5 653/ 0 B 5 64.25k o ol 28 AT s
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ARFTHE PR R B P B R ELDS f (54.2% vs. 31.5% ; OR = 2.57; 95% C.I.
= 1.89-3.52) ; 33.5%::p5 b3 AZiE40e & > @ ¥R Y BB E16.5% (OR =
3.03; 95% C.I. = 2.09-4.38) o {rig* & & 3R > W% T VIAR O H R G E L

2 AAH % ‘E—“Ff (76.1% vs. 64.1%); t 4 * % & enpF oo bl ke s 5 11.5%

L

3

%%B"d—f:b" | 87 %

|

L E o A ROTHE R 17.8% 0§ HFHLE o &
P

™
|9

RFBEFNLE QR HE O FER T RB MR B RRIE &
T bl g et b > B2 g L R E PR R

7 ¥ % 2. DNMT1 ~ DNMT3A ~ DNMT3B ~ GSTM2 ~ BIM # ]3] e i7
FooBA ted o o hpblid o DNMTL +32204:01 A 82 G $i% & Bl 5 4 o
H63.6%1 % 36.4% > @ ¥l A 282 G g R Flaop & 4w §.60.1%17 %
39.9%:; # 1AM F A G G bl R e £ 2§ A FhL & (OR=1.16595%
C.1.=093-1.45) o feps bl ® » DNMTL +14395:9 T &7 C %1 A Fleimf & u] L
74.0%11 % 26.0% > @ ¥ PR e cn T 2 C 41 45 Flerwg & A %) §.68.7% 7 2 31.3% ;
AFAMEF A G pe R oML ¥ L2 (OR = 1.30595% ClI. =
1.02-1.62) » tpi il ? > DNMT3A -448:1 G £ A 3§11 A F] el 5 & 5] £.5.4% 1
2 94.6% > @ ¥R G A S A F o A w] £4.5%0 2 955% 5 A FA|4E
Famame R eF iy EFHLE (OR = 1205 95% ClI. =
0.73-1.97) » fjp 2@ - DNMT3B -149:0 T 2 C 4 fh ¥] el 5 4 %] £.96.4%
% 3.6% @ R e T 2 C¥ig K Tl & 4w §93.0% 7 % 7.0% ; A F) A 4R
Foaipolet e d L EEHLE (OR=1.99; 95%C.l.=1.17-3.37) -
b bl d > GSTM2:n T 2 A $1i8 fh T & & w] £.14.0% 2 % 86.0% » @ $F P&

menT g A S 5 Fif 5 4 o £.8.3% 4 2 91.7%; fk FIAE 5 A (5 s b
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$REFEFHFHLAE (OR=179;95%C.l.=1.27-253) - &6l e? > BIM
F-27 4118 T euE 4 W) §.8.8% 17 % 91.2% 0 @ ¥R f -2 41 A F]eiE

W £8.3%11 2 9L7% s AFIAEF A Asp bl R e I G HFDLE
(OR =1.06 ; 95% C.I. = 0.73-1.56) -

NP AR R RE IS EL BV L7 F  DNMTL 432204 %> % 38 4
BRZAPM (£ 2)c GAFEN - B BELY W ER TR SR RE
¢ el 4 4Pt 4% DNMTL 432204 GG 4 F13] % 2 244 75 % (OR = 1.00) »
P14+ DNMTL +32204 GG # F13]2 4 3 % £ § 4.02% (95% C.I. = 1.52-10.66)
SR 2 6 %o 3% DNMTL +32204 AG A 1] 2 4 78 % £ 4 5.95% (95% C.I.
=2.83-12.49) e g 2 %k 5 KA o 3% DNMTL +32204 AA A F174] 2 4 7 %
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Table 1. Basic Characteristic of Lung Cancer Patents and Healthy Controls

Variables Cases Controls Unmatched Matched
N =251 N =502 OR (95% CI)® OR (95% CI)"
Gender
Male 154 (61.4%) 307 (61.2%)  1.01 (0.74-1.38) 1.01 (0.74-1.38)
Female 97 (38.6%) 195 (38.8%) 1.00 (ref.) 1.00 (ref.)
Age (years, mean + SD) 65.3+11.7 64.2+11.5
Smoking status
Current and ever smokers 136 (54.2%) 158 (31.5%) 2.57 (1.89-3.52)° 4.60 (2.91-7.28)°
Never smokers 115 (45.8%) 344 (68.5%) 1.00 (ref.) 1.00 (ref.)
Pack-years of smoking
>40 84 (33.5%) 83 (16.5%)  3.03 (2.09-4.38)° 5.49 (3.30-9.13)°
1-39 52 (20.7%) 75 (14.9%)  2.07 (1.37-3.13)° 3.65 (2.13-6.24)°
0 115 (45.8%) 344 (68.6%) 1.00 (ref.) 1.00 (ref.)
Green tea consumption (cups/day)
0 191 (76.1%) 322 (64.1%)  3.37 (2.01-5.67)° 3.37 (1.98-5.71)°
<1 41 (16.3%) 72 (14.3%)  3.24 (1.74-6.02)° 3.01 (1.61-5.63)°
>1 19 (7.6%) 108 (21.6%) 1.00 (ref.) 1.00 (ref.)
Green tea consumption (years)
0 191 (76.1%) 322 (64.1%) 1.82 (1.15-2.87)° 1.98 (1.23-3.20)"
<10 31 (12.4%) 91 (18.1%) 1.05 (0.58-1.88) 1.08 (0.60-1.93)
>10 29 (11.5%) 89 (17.8%) 1.00 (ref.) 1.00 (ref.)
Vegetables and fruits intake (servings/week)
<14 65 (25.9%) 169 (33.7%)  0.78 (0.54-1.11) 0.78 (1.54-1.12)
15-20 62 (24.7%) 82 (16.3%) 1.53 (1.03-2.27)° 1.56 (1.04-2.34)°
>21 124 (49.4%) 251 (50.0%) 1.0 (ref.) 1.00 (ref.)
Exposure to cooking fumes (hours/week)
>3 21 (8.4%) 21 (4.2%) 2.20 (1.18-4.12)° 2.43 (1.26-4.69)"
1-3 23 (9.2%) 25 (5.0%) 2.03 (1.12-3.66)° 2.21 (1.19-4.11)°
<1 207 (82.4%) 456 (90.8%) 1.00 (ref.) 1.00 (ref.)
Family history of lung cancer
Yes 19 (7.6%) 14 (2.8%) 2.86 (1.41-5.79)° 3.10 (1.46-6.58)"
No 232 (92.4%) 488 (97.2%) 1.00 (ref.) 1.00 (ref.)

®Data were calculated by unconditional logistic regression; "Data were matched by age and gender,

calculated by conditional logistic regression; °P<0.001; %0.001<P<0.01; °0.01<P<0.05.
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Table 2. Genotypic Frequency among Lung Cancer Patients and Healthy Controls

Variables Cases

Controls

N=251

N=502

Unmatched
OR (95% CI)*

Matched
OR (95% CI)°

Adjusted
OR (95% CI)°

DNMT1 +32204 genotypes

AA 92 (37.4%)
AG 129 (52.4%)
GG 25 (10.2%)
Aallele 313 (63.6%)
Gallele 179 (36.4%)

DNMT1 +14395 genotypes

1T 134 (54.9%)
CT 93 (38.1%)
CC 17 (7.0%)

Tallele 361 (74.0%)
Callele 127 (26.0%)

DNMT3A -448 genotypes

GG 1 (0.4%)
GA 24 (10.0%)
AA 216 (89.6%)
G allele 26 (5.4%)
Aallele 456 (94.6%)

DNMT3B -149 genotypes

1T 230 (92.7%)

CT 18 (7.3%)

CcC 0

Tallele 478 (96.4%)

C allele 18 (3.6%)
GSTM2 genotypes

1T 20 (8.2%)

165 (34.1%)
252 (52.1%)
67 (13.8%)

582 (60.1%)
386 (39.9%)

232 (47.4%)
209 (42.6%)
49 (10.0%)

673 (68.7%)
307 (31.3%)

3 (0.6%)
38 (7.9%)
443 (91.5%)

44, (4.5%)

924 (95.5%)

427 (86.1%)
69 (13.9%)
0

923 (93.0%)
69 (7.0%)

12 (2.6%)

1.58 (0.97-2.57)
1.45 (0.91-2.31)
1.00 (ref.)

1.16 (0.93-1.45)
1.00 (ref.)

1.47 (0.88-2.46)
1.13 (0.67-1.93)
1.00 (ref.)

1.30 (1.02-1.65)°
1.00 (ref.)

0.68 (0.07-6.57)
1.29 (0.75-2.20)
1.00 (ref.)

1.20 (0.73-1.97)

1.00 (ref.)

2.07 (1.20-3.55)°
1.00 (ref.)

1.99 (1.17-3.37)"
1.00 (ref.)

3.58 (1.72-7.46)"

80

1.57 (0.96-2.54)
1.43 (0.90-2.26)
1.00 (ref.)

1.14 (0.93-1.39)
1.00 (ref.)

1.48 (0.88-2.49)
1.14 (0.67-1.93)
1.00 (ref.)

1.22 (0.98-1.52)

1.00 (ref.)

0.67 (0.07-6.41)
1.28 (0.76-2.16)
1.00 (ref.)

1.20 (0.78-1.86)
1.00 (ref.)

2.05 (1.18-3.56)"
1.00 (ref.)

1.85 (1.06-2.87)"
1.00 (ref.)

4.11 (1.85-9.14)"

1.57 (0.91-2.71)
1.48 (0.89-2.48)
1.00 (ref.)

1.12 (0.91-1.38)
1.00 (ref.)

1.50 (0.83-2.72)
1.11 (0.61-2.03)
1.00 (ref.)

1.21 (0.96-1.53)

1.00 (ref.)

0.22 (0.01-3.56)
1.57 (0.88-2.82)
1.00 (ref.)

1.25 (0.78-2.00)
1.00 (ref.)

2.08 (1.13-3.83)"
1.00 (ref.)

1.64 (0.99-2.74)
1.00 (ref.)

3.76 (1.50-9.46)°



AT 28 (11.5%) 54 (11.5%) 1.11(0.69-1.81)  1.11 (0.66-1.86) 1.54 (0.86-2.73)
AA 195 (80.3%) 402 (85.9%) 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)

Tallele 68 (14.0%) 78 (8.3%) 1.79 (1.27-2.53)°  1.66 (1.21-2.27)" 1.80 (1.26-2.56)°
Aallele  418(86.0%) 858 (91.7%) 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)

BIM genotypes

-/- 0 7 (1.4%)

-1+ 44 (17.5%) 69 (13.8%) 1.31(0.87-1.98)  1.32(0.88-1.98) 1.45(0.92-2.28)
+/+ 207 (82.5%) 424 (84.8%) 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)

- allele 44 (8.8%) 83(8.3%) 1.06(0.73-1.56)  1.05(0.75-1.47) 1.09 (0.77-1.55)
+allele 458 (91.2%) 917 (91.7%) 1.00 (ref.) 1.00 (ref.) 1.00 (ref.)

*Data were calculated by unconditional logistic regression; "Data were matched by age and gender,
calculated by conditional logistic regression; “Matched data were calculated by conditional logistic
regression and adjusted for pack-years of smoking, green tea consumption, exposure to cooking fumes,

and family history of lung cancer; P<0.001; °0.001<P<0.01; '0.01<P<0.05.
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Table 3. The Joint Effects of Cigarette Smoking with DNMT1 +32204 Genotypes for Lung Cancer Risk

Variables Smoking status Pack-years of smoking
Never smokers Current and ever smokers 0 1-39 >40
CA/CN OR (95% CIl)®  CA/CN OR (95% CI)® CA/CN OR (95% CI)? CI\:IA/C OR (95% CI)* CA/CN OR (95% CI)*
DNMT1 +32204 genotypes
AA  40/114 1.24(0.62-2.48) 46/48 7.18(3.33-15.48)° 40/114 1.24 (0.62-2.47) 17/17 5.98 (2.33-15.32)° 29/31  7.90 (3.39-18.37)"
AG  62/172 1.26 (0.66-2.41) 57/76 5.95(2.83-12.49)° 62/172 1.27 (0.66-2.42) 26/40 4.97 (2.14-11.54)° 31/36  6.77 (3.01-15.21)°
GG 11/46  1.00 (ref.) 16/34 4.02 (1.52-10.66)° 11/46  1.00 (ref.) 6/15 2.60 (0.69-9.77)  10/19  5.84 (1.72-19.85)°
AA 40/114 0.81 (0.25-2.58) 46/48 2.16 (0.57-8.25) 40/114 0.81 (0.25-2.58) 17/17 - 29/31  13.47 (0.41-447.89)
AG 62/172 1.01(0.30-3.43) 57/76 1.24(0.31-4.96) 62/172 1.01(0.30-3.43) 26/40 ?6?54_153_04) 31/36 3.46 (0.15-81.07)
GG 11/46  1.00 (ref.) 16/34 1.00 (ref.) 11/46  1.00 (ref.) 6/15 1.00 (ref.) 10/19 1.00 (ref.)

Test for interaction

v?=2.09 (2 df); P=0.35

¥?=3.02 (4 df); P=0.55

“Data were matched by age and gender, calculated by (exact) conditional logistic regression and adjusted for green tea consumption, exposure to

cooking fumes, and family history of lung cancer; °<0.001; ©0.001<P<0.01; 90.01<P<0.05.
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Table 4. The Joint Effects of Green Tea Consumption with DNMT1 +32204 Genotypes for Lung Cancer Risk

Variables Drinking status Drinking duration in years

Drinkers No drinkers >10 <0 0

CA/CN OR (95% CI)*  CA/CN OR (95% CI)*  CAJCN OR (95% CI)*  CA/CN OR (95% CI)? CA/CN OR (95% CI)®

DNMT1 +32204 genotypes

AA  30/74 1.14(0.35-3.72) 56/97 2.01(0.68-5.90) 20/42 1.34(0.32-5.61) 10/32 0.52(0.10-2.63)  56/97  1.85 (0.55-6.21)
AG  30/79 1.11(0.34-3.62) 86/170 1.71(0.60-4.84)  9/46 0.47(0.09-2.36) 21/33  1.49(0.36-6.19)  86/170 1.49 (0.45-4.98)
GG 6/24  1.00 (ref.) 23/55 1.17(0.35-3.89)  2/8  1.00 (ref)) 4/16 051 (0.04-7.13)  23/55 0.9 (0.26-3.76)

AA  30/74 1.90 (0.83-4.34) 56/97 1.29(0.81-2.05) 20/42 4.01(0.93-17.30) 10/32 1.18 (0.40-3.48)  56/97  1.29 (0.81-2.05)
AG  30/79 1.78(0.78-4.07) 86/170 1.14 (0.73-1.78) 9/46 1.72(0.37-7.98) 21/33 1.81(0.67-487)  86/170 1.14(0.73-1.78)
GG 6/24 1.0 (ref.) 23/55  1.00 (ref.) 2/8  1.00 (ref.) 4/16  1.00 (ref.) 23/55  1.00 (ref.)

Test for interaction v?=4.48 (2 df); P=0.11 ¥*=4.56 (4 df); P=0.34

®Data were matched by age and gender, calculated by (exact) conditional logistic regression and adjusted for pack-years smoked, exposure to cooking

fume, and family history of lung cancer.
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Table 5. The Joint Effects of Cigarette Smoking with DNMT1 +14395 Genotypes for Lung Cancer Risk

Variables Smoking status Pack-years of smoking
Never smokers Current and ever smokers 0 1-39 >40
CA/CN OR (95% Cl)* CAJCN OR (95% CI)? CA/CN OR (95% CI)*  CA/CN OR (95% CI) CA/CN OR (95% CI)*
DNMT1 +14395 genotypes

TT  69/164 1.37 (0.41-4.55) 68/75  7.24(2.00-26.21)° 69/164 1.22 (0.41-3.60) 34/37 7.66 (1.97-29.82)° 34/38  3.12 (0.95-10.27)
CT  36/165 0.47 (0.15-1.54) 42/69  5.12(1.34-19.64)" 36/165 0.53 (0.18-1.53) 13/33 1.23 (0.29-5.21) 29/36  7.79 (1.93-31.51)°

cC 7/18 1.0 (ref.) 9/17 10.53 (1.91-58.05)° 7/18  1.00 (ref.) 2/5 1.12(0.07-17.83) 7/12  12.68 (2.08-77.25)°
TT 69/164 1.57 (0.32-7.72) 68/75  0.43(0.11-1.67) 69/164 157 (0.32-7.72) 34/37 - 34/38  0.57 (0.08-4.25)
CT 36/165 0.30 (0.06-1.41) 42/69  0.30 (0.07-1.31)  36/165 0.30 (0.06-1.41) 13/33 - 29/36  2.26 (0.09-58.56)
CcC 7/18  1.00 (ref.) 9/71 1.00 (ref.) 7/18  1.00 (ref.) 2/5  1.00 (ref.) 7112 1.00 (ref.)

Test for interaction v?=2.09 (2 df); P=0.35 ¥?=3.02 (4 df); P=0.55

%Data were matched by age and gender, calculated by (exact) conditional logistic regression and adjusted for green tea consumption, exposure to

cooking fumes, and family history of lung cancer; *<0.001; °0.001<P<0.01; %0.01<P<0.05.
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Table 6. The Joint Effects of Green Tea Consumption with DNMT1 +14395 Genotypes for Lung Cancer Risk

Variables Drinking status Drinking duration in years
Drinkers No drinkers >10 <0 0
CA/CN OR (95% CI)? CA/CN OR (95% CI)*  CAJ/CN OR (95% CI)* CA/CN OR (95% CI)? CA/CN OR (95% CI)*
DNMT1 +14395 genotypes
TT 39/103 0.73(0.22-2.41) 98/136 1.92 (0.64-5.76) 14/52 0.82(0.20-3.32) 25/51 0.98 (0.26-3.79)  98/136 2.30 (0.71-7.45)
CT 24/63 0.81(0.22-2.92) 54/171 0.82(0.28-2.38) 15/35 1.48(0.33-6.72) 9/28  0.60 (0.12-2.90) 54/171 0.97 (0.31-3.09)
cC 3/16  1.00 (ref.) 13/19 1.60(0.39-6.56)  2/13  1.00 (ref.) 1/3 5.00 (0.24-103.46) 13/19  1.97 (0.45-8.61)
TT 39/103 1.82(0.63-5.26) 98/136 0.98 (0.57-1.67) 14/52 2.44(0.55-10.79) 25/51 1.06 (0.25-4.50)  98/136 0.98 (0.57-1.67)
CT 24/63 1.91(0.68-5.38) 54/171 0.57 (0.32-1.01) 15/35 2.68 (0.61-11.88) 9/28  0.71 (0.15-3.39) 54/171 0.57 (0.32-1.01)
cC 3/16  1.00 (ref.) 13/19  1.00 (ref.) 2/13  1.00 (ref.) 1/3 1.00 (ref.) 13/19  1.00 (ref.)

Test for interaction

¥?=15.04 (2 df); P=0.0005

¥?=12.29 (4 df); P=0.02

®Data were matched by age and gender, calculated by (exact) conditional logistic regression and adjusted for pack-years smoked, exposure to cooking

fume, and family history of lung cancer.
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Table 7. The Joint Effects of Cigarette Smoking with DNMT3A -448 Genotypes for Lung Cancer Risk

Variables Smoking status Pack-years of smoking
Never smokers Current and ever smokers 0 1-39 >40
CA/CN OR (95% CI)* CAJ/CN OR (95% CI) CA/CN OR (95% CI)? ﬁA/C OR (95% CI)? CA/CN OR (95% CI)?

DNMT3A -448 genotypes

GG 0/3 - 30 - 0/3 - 30 - 0/0 -

GA  17/31 1.39(0.54-3.58) 12/19 17.25(3.64-81.70)° 17/31 1.56 (0.68-3.58) 8/6 15.58 (2.57-94.38)° 4/13  5.22 (0.71-38.40)
AA  97/313 1.00 (ref.) 104/143 6.22 (3.23-11.96)" 97/313 1.00 (ref.) 38/69 2.86 (1.36-6.02)° 66/74 5.20 (2.71-9.97)°

GG 3 - 30 - 3 - 30 - 00 -
GA  17/31 0.77(0.25-2.44) 12/19 1.80(0.35-9.36) 17/31 0.77 (0.25-2.44) 8/6 11.11 (0.25-496.82) 4/13  0.67 (0.04-11.78)
AA  97/313 1.00 (ref) 104/143  1.00 (ref.) 97/313 1.00 (ref.) 38/69  1.00 (ref.) 66/74  1.00 (ref.)

Test for interaction ¥?=3.56 (2 df); P=0.17 x*=8.57 (3 df); P=0.04

%Data were matched by age and gender, calculated by (exact) conditional logistic regression and adjusted for green tea consumption, exposure to

cooking fumes, and family history of lung cancer; *<0.001; “0.001<P<0.01.
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Table 8. The Joint Effects of Green Tea Consumption with DNMT3A -448 Genotypes for Lung Cancer Risk

Variables Drinking status Drinking duration in years

Drinkers No drinkers >10 <0 0

CA/CN OR (95% CI)*  CA/CN OR (95% CI)*  CAJCN OR (95% CI)* CA/CN OR (95% ClI)? CA/CN OR (95% CI)®

DNMT3A -448 genotypes
GG 0/0 - 3/3 3.88(0.40-37.95) 0/0 - 0/0 - 3/3 4.04(0.40-41.21)
GA 12/23  2.38 (0.76-7.47) 17/27 2.82 (1.07-7.42)° 7/14 1.37(0.28-6.64) 5/9 4.92 (0.88-27.43) 17/27 2.94 (0.99-8.71)°

AA  54/160 1.00 (ref.) 147/296 1.79 (1.06-3.02)° 24/87 1.00 (ref.) 30/73  1.07 (0.44-2.64)  147/296 1.84 (0.94-3.61)

GG 00 - 3/3 0.79(0.24-2.68) 0/0 - 0o - 3/3  0.79 (0.24-2.68)
GA  12/23 1.26(0.66-243) 17/27 1.29(0.77-2.17) 7/14 1.84(0.77-4.36) 5/9  0.66(0.23-1.90)  17/27 1.29 (0.77-2.17)
AA  54/160 1.00 (ref.) 147/296 1.00 (ref.) 24/87  1.00 (ref.) 30/73  1.00 (ref.) 147/296 1.00 (ref.)

Test for interaction ¥?=2.47 (2 df); P=0.12 %?=0.91 (4 df); P=0.91

®Data were matched by age and gender, calculated by (exact) conditional logistic regression and adjusted for pack-years smoked, exposure to cooking

fume, and family history of lung cancer. °0.01<P<0.05; °P=0.0522.
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Table 9. The Joint Effects of Cigarette Smoking with DNMT3B -149 Genotypes for Lung Cancer Risk

Variables Smoking status Pack-years of smoking
Never smokers Current and ever smokers 0 1-39 >40
CA/CN OR (95% CI)* CAJ/CN OR (95% CI)? CA/CN OR (95% CI)? CA/CN OR (95% CI)? CA/CN OR (95% CI)?

DNMT3B -149 genotypes

1T 103/298 0.73 (0.28-1.91) 116/138 6.98 (2.33-20.90)"  103/298 0.82 (0.36-1.87) 50/62

4,14 (1.48-11.56)° 66/76

CT 12/54  1.00 (ref.) 2/22 0.22 (0.02-3.07) 12/54 1.00 (ref.) 0/10 - 2/12

TT 103/298 2.13 (0.63-7.21) 116/138 4.12 (0.40-42.97)  103/298 2.13 (0.63-7.21) 50/62 - 66/76

CT 12/54  1.00 (ref.) 2122 1.00 (ref) 12/54 1.00 (ref) 0/10  1.00 (ref.) 2112
Test for interaction ¥?=8.90 (1 df); P=0.003 ¥?=11.20 (2 df); P=0.004

5.82 (2.09-16.26)"
0.40 (0.04-4.11)

1.00 (0.02-66.84)
1.00 (ref.)

“Data were matched by age and gender, calculated by (exact) conditional logistic regression and adjusted for green tea consumption, exposure to

cooking fumes, and family history of lung cancer; *"<0.001; “0.001<P<0.01.
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Table 10. The Joint Effects of Green Tea Consumption with DNMT3B -149 Genotypes for Lung Cancer Risk

Variables Drinking status Drinking duration in years

Drinkers No drinkers >10 <0 0

CA/CN OR (95% CI)*  CA/CN OR (95% CI)*  CA/CN OR (95% CI)*  CA/CN OR (95% CI)® CA/CN OR (95% CI)®

DNMT3B -149 genotypes
TT 63/151 2.44 (0.64-9.29) 156/285 3.76 (1.04-13.58)> 29/77 1.90 (0.29-12.71) 34/74  2.64 (0.40-17.34)  156/285 3.45 (0.58-20.56)
CT 4/34  1.00 (ref.) 10/42 2.38 (0.53-10.75)  2/24  1.00 (ref.) 2/10  0.85(0.07-10.33) 10/42 2.18 (0.31-15.16)

TT 63/151 2.54 (0.91-7.09) 156/285 1.65 (0.86-3.14)  29/77 2.35(0.55-10.06) 34/74 1.59(0.38-6.73)  156/285 1.65 (0.86-3.14)
cT 4134 1.00 (ref.) 10/42  1.00 (ref.) 2/24 1.0 (ref.) 2/10  1.00 (ref.) 10/42  1.00 (ref.)

Test for interaction ¥*=0.02 (1 df); P=0.89 v?=0.91 (2 df); P=0.63

Data were matched by age and gender, calculated by (exact) conditional logistic regression and adjusted for pack-years smoked, exposure to cooking

fume, and family history of lung cancer; P0.01<P<0.05.
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Table 11. The Joint Effects of Cigarette Smoking with GSTM2 Genotypes for Lung Cancer Risk

Variables Smoking status Pack-years of smoking
Never smokers Current and ever smokers 0 1-39 >40
CA/CN OR (95% CI)*  CA/CN OR (95% CI)* CA/CN OR (95% CI)*  CAJCN OR (95% CI)* CA/CN OR (95% CI)
GSTM2 genotypes

TT 12/9  4.94 (1.16-15.66)° 8/3 12.81(2.96-55.52)° 12/9  5.15(1.60-16.62)° 3/1 22.44 (1.70-296.83)" 572  9.45 (1.68-53.27)"
TA  14/39 1.16(054-2.52) 14/15 8.26 (3.21-21.24)> 14/39 1.20 (0.55-2.63) 10/9  11.20 (3.72-33.72)° 4/6  3.74(0.74-18.77)
AA  84/273 1.00 (ref.) 111/129 5.44 (3.31-8.96)° 84/273 1.00 (ref.) 37/58  3.81(2.03-7.14)° 74/71  6.89 (3.96-11.99)°

TT 12/9  7.35(1.56-34.63) 8/3 240 (0.39-14.77) 12/9  7.35(1.56-34.63) 3/1 - 5/2 -
TA 14/39 0.92 (0.37-2.29) 14/15 1.21(0.47-3.09) 14/39 0.92 (0.37-2.29) 10/9 3.26 (0.56-19.27) 4/6 0.72 (0.06-8.77)
AA 84/273 1.00 (ref.) 111/129  1.00 (ref.) 84/273 1.00 (ref.) 37/58  1.00 (ref.) 74/71  1.00 (ref.)

Test for interaction ¥?=0.18 (2 df); P=0.92 x?=3.65 (4 df); P=0.46

%Data were matched by age and gender, calculated by (exact) conditional logistic regression and adjusted for green tea consumption, exposure to

cooking fumes, and family history of lung cancer; *<0.001; °0.001<P<0.01; %0.01<P<0.05.
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Table 12. The Joint Effects of Green Tea Consumption with GSTM2 Genotypes for Lung Cancer Risk

Variables Drinking status Drinking duration in years
Drinkers No drinkers >10 <0 0
CA/CN OR (95% CI)? CA/CN OR (95% CI)* CAJ/CN OR (95% CI)* CA/CN OR (95% CI)* CA/CN OR (95% CI)*
GSTM2 genotypes
TT 3/5 1.90(0.35-10.27) 17/7 13.65(3.78-49.31)° 3/5  1.23(0.08-19.32) 24/75 3.36 (0.37-30.23) 17/7 16.54 (4.33-63.19)"
TA 14/15 4.05(1.76-9.28)°  14/39 1.57 (0.71-3.50)° 14/15 5.70 (1.98-16.40)° 4/6  3.46 (0.84-14.22) 14/39 1.83(0.77-4.33)
AA  41/146 1.00 (ref) 154/256 2.23 (1.47-3.38)  41/146 1.00 (ref.) 2/3  1.43(0.72-2.81) 154/256 2.60 (1.54-6.39)"
TT 3/5 1.87(0.57-6.18) 17/7 1.76(1.06-2.93)%  3/5 1.90(0.23-15.57) 24/75 1.81(0.41-7.98)  17/7  1.76 (1.06-2.93)°
TA 14/15 2.32(1.25-4.30)° 14/39 0.83 (0.48-1.44)  14/15 2.77 (1.23-6.22) 4/6  2.08(0.68-6.37)  14/39 0.83 (0.48-1.44)
AA 41/146 1.00 (ref.) 154/256 1.00 (ref.) 41/146 1.00 (ref.) 2/3 1.00 (ref.) 154/256 1.00 (ref.)

Test for interaction

v?=8.12 (2 df); P=0.02

¥?=12.05 (4 df); P=0.02

®Data were matched by age and gender, calculated by (exact) conditional logistic regression and adjusted for pack-years smoked, exposure to cooking

fume, and family history of lung cancer; ®°<0.001; °0.001<P<0.01; 90.01<P<0.05.
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Table 13. The Joint Effects of Cigarette Smoking with BIM Genotypes for Lung Cancer Risk

Variables Smoking status Pack-years of smoking

Never smokers Current and ever smokers 0 1-39 >40

CA/CN OR (95% CI)> CA/CN OR (95% CI)®  CA/CN OR (95% CI)> CA/CN OR (95% CI)>  CA/CN OR (95% CI)®

BIM genotypes
-/- 0/4 - 0/3 - 0/4 - 00 - 0/3 -
-/+ 24/25 2.18 (1.20-3.98)d 20/24 5.59 (2.61-11.99)b 24/45 222 (1.22-4.06)° 5/8  3.26 (0.95-11.25) 15/16 7.41 (2.96-18.55)b

++ 91/293 1.00 (ref.) 116/131 6.80 (4.00-11.57)° 91/293 1.00 (ref.) 47167 5.47 (2.93-10.22)" 69/64  8.11 (4.51-14.58)"
/- 04 - 03 - 04 - 00 - 03 -
-1+ 24/25 1.61(0.82-3.17) 20/24 0.48(0.21-1.12) 24/45 1.61(0.82-3.17) 5/8 - 15/16  0.78 (0.21-2.90)
++ 91/293 1.00 (ref.) 116/131 1.00 (ref.) 91/293 1.00 (ref.) 47/67 1.0 (ref.) 69/64  1.00 (ref.)

Test for interaction x?=3.30 (2 df); P=0.19 ¥?=3.68 (3 df); P=0.30

%Data were matched by age and gender, calculated by (exact) conditional logistic regression and adjusted for green tea consumption, exposure to

cooking fumes, and family history of lung cancer; *<0.001; °0.001<P<0.01; %0.01<P<0.05.
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Table 14. The Joint Effects of Green Tea Consumption with BIM Genotypes for Lung Cancer Risk

Variables Drinking status Drinking duration in years

Drinkers No drinkers >10 <0 0

CA/CN OR (95% CI)*  CA/CN OR (95% CI)*  CAJCN OR (95% CI)*  CA/CN OR (95% CI)? CA/CN OR (95% CI)®

BIM genotypes
-/- 0/3 - 04 - 02 - 0/1 - 04 -
-+ 10/27 1.20 (0.52-2.78)  34/42 2.78 (1.50-5.14)° 6/18 1.00(0.34-3.19) 4/9  1.90 (0.48-7.42) 34/42  2.99 (1.43-6.27)"
+/+ 50/149 1.00 (ref.) 157/275 1.91 (1.25-2.91)° 23/69  1.00 (ref.) 27/80  1.13 (0.56-2.26) 157/275 2.04 (1.15-3.63)°

- 03 - 04 - o2 - o - o4 -
-+ 10/27 1.13(0.56-2.26)  34/42 1.16(0.79-1.68) 6/18 1.05(0.42-2.63) 4/9 124 (0.42-3.64)  34/42 1.16 (0.79-1.68)
++  50/149 1.00 (ref.) 157/275 1.00 (ref.) 23/69  1.00 (ref.) 27/80  1.00 (ref.) 157/275 1.00 (ref.)

Test for interaction ¥?=0.67 (2 df); P=0.71 %*=0.08 (4 df); P=1.00

®Data were matched by age and gender, calculated by (exact) conditional logistic regression and adjusted for pack-years smoked, exposure to cooking

fume, and family history of lung cancer; 0.001<P<0.01; °0.01<P<0.05.
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