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Abstract

AIM: Transcriptional silencing induced by
hypermethylation of CpG islands in the
promoter regions of genes is believed to be an
important mechanism underlying tumorigenesis.
This study explored the correlation of p16
hypermethylation with tumorigenesis and the
development of gastric cancer.

METHODS: Methylation-specific polymerase
chain reaction (MSP) was used to detect meth-
ylation of the p16 gene in 41 specimens of gastric
cancer, 40 specimens of premalignant lesions
and 38 normal control specimens. The expres-
sion of p16 protein was detected by immunohis-
tochemistry.

RESULTS: The positive rate of p16 gene meth-
ylation was significantly higher in gastric cancer
than in premalignant lesions and normal con-
trol specimens (56.1% vs 17.5%, 2.63%, both P <
0.05). The positive rate of pl6 gene expression
was significantly lower in gastric cancer than in
premalignant lesions and normal control speci-
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mens (51.2% vs 90.0%, 100.0%, both P < 0.05).
The positive rate of pl6 gene methylation was
significantly higher in poorly differentiated can-
cer than in well-differentiated cancer (81.2% vs
40.0%, P < 0.05). The positive rate of pl6 gene
methylation was significantly higher in gastric
cancers with metastasis to the lymph node than
in those without metastasis to the lymph node
(80.9% wvs 30.0%, P < 0.05). The positive rate of
pl6 gene methylation was higher in gastric can-
cers with invasion to the serosa than in those
without invasion to the serosa (60.0% vs 52.4%,
P > 0.05). The positive rate of p16 protein expres-
sion in gastric cancers with pl6 gene methyla-
tion was significantly lower than that in gastric
cancers without p16 gene methylation (26.1% vs
83.3%, P < 0.05).

CONCLUSION: Hypermethylation of CpG is-
lands in the promoter of the pl6 gene exists in
gastric cancer and can downregulate p16 expres-
sion. The level of hypermethylation of these
CpG islands increases from premalignant lesions
through lower degrees of malignancy to higher
degrees of malignancy, and might be involved
in tumorigenesis and the development of gastric
cancer.

Key Words: Gastric neoplasm; Premalignant le-
sions; DNA methylation; p16; Methylation-specific
polymerase chain reaction; Immunohistochemistry
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BHH: @t abm B, & AR L Ao B xR
P pl6 X H B 3T RCpG &y FAAKF R H
Fik, A RREIAL, SATIAVE R &
B R PRER.

Fik: AP A FHRRESBSE AL
(methylation-specific PCR, MSP)#&m414] & J&
LRLR. A0 JE AT R T LA LR e3840 IR SRR 4L
LPpl6 LB B -F5CpGly T, BA %
JELAALK I IR R 0 R & F A

| E )

B A w Wk
il T MY R 2
—, AR
EAA/ R S A Ay
AR RESF
HT BRGLA.
AW ey FE R AL
1B DNA &%
HeP)R A0 R
X % DNA 5 7] VA
sh ey AUk PR,
EP AR BT
RCpGH & FA
A fe 3R 4 g A
B & Rk P oA
TR, LR
K R BT 0
&
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l‘ﬁiiﬁym R BARARPpleAR] FAMLMBEES  EIOLE.
DNA ¥ i A VI .
s  S6.1%(23/41), AT ELLR Y H17.5%(7/40),

&, AWK
% Bt 9% A H A W
ik, SR AT
R T2
Fo ik 57 09 F ik
&, LA 2w

i B AT BB L LR P 42.6%(1/38), BT G 7
A Z A 0 £ F A B FEP<0.05). B EAL P
pl6JA B F A [R5 2 51.2%, & A7k K 448
+ 490.0%, E% *TRAL P A100.0%, AL
5 )6 WL a6 £ A B EH(P<0.05). 1K
PR B 404 F W p 162k B W A Ak e b e R
B &5 T2 (81.3% vs 40.0%, P<0.05). A
AEEHEHB G FRALP, plo AR T AT
MEL LA EN £7FHA T EH(81.0% vs
30.0%, P<0.05). iz 8 RE R BEE F LR
g, R TR b G Rk R R TSIt £
F(60.0% vs 52.4%, P>0.05). B &L Fpl6
R WA R AL G R G Rk TR R K
TP AR M 20(26.1% vs 83.3%, P<0.01).

it BRARTHEEAPIAR BT
S5CpGEdFTAL, FFHAARAXFRE
T EF T BASENR LR, ploA R ZH
FENE FRINARE., KELE54m L.
pl6A B W RALEY & &, BT JE A L5
B EA BRI ey, R AR EACPGE &
WRACH TR AR A4 i -0 B B0 — A H
B FE AT,

XEeia: B, MERAE; DNAREM,; pl6EH; B
R R R AR, REAt

XSTKR, EBIGRR), BER, TR KA. p16ERSRENES
e RETPOWERA. WRENHENAYE 2007,15(26):2839-2843
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N R 0 TR R 2 VF 2 R IR S i SR IR T 46
R FEDR I Ak W 35 R DR 41 B g 4% 2
(genetics) AL FNHE K] 26 T 15452 (epigenetics ) B
AU e RIS 2 R ST AEDN AT 5 3 4
AR IR 450 T R AR (1) A% P R DRk ) e AR
T PRI 2 08 1) 503 ] e s DN A R B4k >k ST
p16, p2 1A JE AL, gt — A 41 f 3t 5 2 (1) 41
P DAL, AR R I R AR TR B E . H A IX
L R A DG ik DR vy FHY A 5 o R oK R IR F
TR ARSI R FH B S AR R S vk SR W
% % (methylation-specific PCR, MSP)™ ¢ % 41
G T VERIE 9T i O W AR p16.E R
IR O R AR, BE THE
e P p16KE A 2 1 X 3 Ak 5 2 R A I
KA, VLI EEAL 5 1 I R B A 2 TR 1)
KZ, LLNHpleE R AL S Bk A K

1 SRIASE

1.1 A8 KRR S B BE2004-11/2005-03
BB bRA. B4, B2361, 186l
LA 54(38-72) %, AT (FL R IR .
RIS )25, AR 70 A 28 (RE Vo ED R4 i
Fe) 1609, 3 T3 A2 4049 % 25 4 vl R
th-E g b AR 284, 18P AR A -
FAN A A= 2445, -y bR ARG IR -
ARG 124 Horp 5224, 21841,
PEAEWE 534 (38-64%); X AL (IE % M R %
YRR #)3841, H2141, 21761, ho47
TEWE53(44-68)% . K bn A — 4 S HIVE A,
ARG TN -70°C (AR VKA P 447, RAIMSP
R LA, 55— AR A 40 g/L H [
S, AT H R B R G LA AT . p 1oL H
FEAL (M) AR AL (U) e 81 1 s S e 5 1 (L
HEAEY) TREAA A A S )P R ple(M):
5TTATTAGAGGGTGGGGCGGATCGC3'( I
%), 33CAACCCGAACCGACCGTAAS'(F
W), YA B 151 bp; pl6(U): S'TTA
TTAGAGGGTGGGGTGGATTGT3'(_L¥),
3'CAACCCCAAACCACCATAAS'(Riif), ¥4
FrBEK B 150 bp. ANTP, 10X 7ag Buffer, Tag
DNAR GBI AR BARA AL AW Z D
HlgGEAL T I AEYH AT IR AF]), DABREH
WD LA TR PR 7).

12 7

1.2.1 PCR¥ 3Epl6A H PCRIRMNAZRNDMSO
0.7 uL, ANTPIRAHI2.0 uL(Z9KFE200 umol/L), 10
X Tag Buffer 2.5 uL, Tag DNA% 4 H§0.6 pL (1.2
U), 5140.7 uL, DNA 1.0 uL (0.2 pg), ngliK=
25 pL. JEFR 414 94°C 5 min, 94°C 30's, 54°C 30,
30AMIEFR, 72°C 7 min. R EEE HL vk A 2 PCR
I

1.2.2 ik ten KBS E- DAY
R AR A AL B E 25V (SPIR). IR
0.01 mol/LMIAR £h 2% 1l (pH6.0), T b
P Al AEFFLE92°C-98°C 15 min, A4
20 min, 0.1 mol/L PBSYE2VK. ¥ Il 1E #1112 1
B, 20 min, JH 22 4WUE, Tt 50
FREI — U, DAIEH h2E My A —Hui ] v
XTI, 37°CHF A2 hi, Bl PKE 20 min, E4CIK
. Bl A, il 20 min, 0.1 mol/L
PBS#E2 min X 3K, MZEM# 4 RlgG, 37C
0.5 h, 0.1 mol/L PBSYE2minX 37k, % NSP
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300 bp
200 bp

100 bp

151 bp

151 bp 150 bp

1 PI6HIMSPAT. Marker: Frifill; U: JEFFEA LY 1, M:
FHEL 3, N IR IE; P IR ATRES; T: B

R, 37°CHEF 0.5 h, 0.1 mol/L PBSYES min X 3
W. WINDABR (A, i T RA, 5T
), ZE1BKYE. IRARZE R YL, K, &,
PER RS, B TR S5 . plod (ATERINR |- ¢
AN A (L AR, MR RS A, N
FHPER L. S A PR Y U153 B A 40 B s an
FRLESC R T 43 A S B L.

2 B8

2.1 plOA B AR AL 45 B 5 BT AR
i AR S Ve S [0 39 1151 bplt) Jr B, TTIE
W Xof FEURE i AR B RE e 1k 5 |09 1 150 bp
1 Be (K1),

22 pl6 AR B FTRAMALAZTORLL F s
JRo B ARG & R pl6aR [ K IA A IE b
I R e RD bR B A i R B R A, e
AR 0 1) B A A AR 55 I ) R R T
W (E2). B DR AR R B R4 ple
A B 53R 43 5310 4 56.0%, 17.5% 12.6%, 7%
SR I BH P S L LR A 4 7R S o O
A B 1 22 (81.2%) 58 1 40 A 1 (40.0%) M4 v, HL
PHZA ) LA et 27 3 (P<0.05), Flk 45
I e R A B . (80.9% ) AN AT itk 1
SEEF 1) H AL BHME 2. (30.0%) 1 1=y, HL i 411A]
P AT 4o i 2 3 X (P<0.05). 33 3k 3 1 2
(17 55 e Y R A B P 2.(60.0%) 552 A 35 S 1 J2 [
FH AR BH 7 26 (52.4%) 38 g, (H P9 ALIm) LA L 4
T2E B L(P>0.05). pl6HK (A{EIEH 4 4,
I 72 R RS s A 3R BH % 43 53l S41100.0%,
90.0%, 51.2%, HZ#i A%, B4l 5 155 X,
WEZH K i A p 16 R IEBHPE R LT B
PEZ 7 (P<0.05). B p et FEEAL R PR
p 168 (1R IE P H26.1%, MBI HE4lpl6HE
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S4¢A n  pleEAEMKIBIR  pleRIAPAIER
= 41 23(56.0%)° 21(51.2%)°
Sk 25 10(40.0%)
Kok 16 13(81.2%)°
LSRR
B 21 17(80.9%)
Vi 20 6(30.0%)°
=
RERE 20 12(60.0%)
REEBE 21 11(52.4%)
BBE(L
B 23 6(26.1%)
]S 18 15(83.3%)"
BAIRTAE 40 7(17.5%)° 36(90.0%)
ERWRE 38 1(2.6%) 38(100%)

°P<0.05 vs JBAIRAD; °P<0.05 vs [FEWIBAE; °P<0.05 vs &
DE; 9P<0.05 vs BIMEESERHS; "P<0.05 vs BBEYLIDIE.

Rk PR 4 83.3%. P4l thi AT % = =
(P<0.05)(F&1).

3 e
B L AL TE S R 2 —, 2 P A
AT FRT 3 R/  22 A 40 R R 11 2R3y % 22 ol A5
Y R 2 S 80T B R AR
FE DR ) R IR AM A E p T DN AR FEHE S G 1)
MU, B SZDNAJT A LAAMAHLE]IT . DNAF
Fafb 3 BUE tHDNA F B B (DMT) i1k, S-MIE
T R (SAM)SE AL FF L 45 o, JB RS- 2
YR S5-I
RGN TR, 2 b7 A B E [113%-4%. J3 3))
TIXE G CpGIFA, WMo kA A, FEF )30
DX A0 T DUAE 5 S KT R DR 3Rk 7
TE A0 P R A 2 DR Bl LR R E AR
A, AT LOE RS RIE, M7E R 40 fa
F09e i IR )7 DX Ak, e 3 52 309, 5 D
ANBERIE. fEMIR AL 5 H AT 5 DN AR &
2. 4R B AE A DG 1A R o R R RS, O
MG ECEEMR I EERE. 5O RMTFL
AR IR AEAE— AN B A IR IR I Cp G iy
FH AL, R 3E K Cp G & F LA 2 244 e
T A ERR A AR

p16ZE [ Zh REF=WIp 1 655 [ A& T2 41 i
JEEAANEI R 7. plOJE PR AR S 5l 2k vE, 44 2K 2 x4
Ji R AR, 5 RS A P I R G I 4
Tk LA NS, AT A A B e A i 3G . pl6

Kbl Fmas X
AWML BAATE
A Bl deTang
et al kit § J&
pl6& B P A1k Ta
& H30%-60%.
Kang et a/iRid
pl6. COX-2% %
EAEZEE X, W
(AR Wiar
BAK, (2 B E P
HE &M T AL

WA # & 5

AR FIMSP
I ik B S JE a4k
7 kB B R
T § IR P
plok B F AL R
AR EaR&
H#ATT AR, KA
W B R F ey
KA P TR
KT 2R P
B, mitk
R P 2 EAA
#, RTEpl6 L H
W R ALK T 46 4F
H 5B B
Fo W5 M 09 F BR.
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| BRE XA

R W i b G A8 K
WA Eplok
B &% F X CpG
BRFFDNAF A
AL T VAR SEMSP
ke, BT F
8 AT R T A M)
Fo -0 H K495
B

| PACE L4

F A A% (epi-
genetics): AHF R
FEDNAFF LA
KT ILT AT
VR R LS
PR A R T, X
G N E SN Y d
X T DNA T
KA, &G Tk
A5 Rk L.

2 pl6ZBBISPE). A: IEH A IRFAR PN (X 100); B: FEH]
S ARPEME (% 400); C: BB % 400).

FER I RS AP e T R Z B b, IS LT
J75 25 DA ) e 2 Ry R R0 U™ A 9 T e A
Tpl6XEK A 5 1CpG i FHEAL I K & B, B
P FP pl6 LK i 3 F-CpG &% 1 3EAL K 1556.1%, 1M
Tang et al”' %38 B v p1 63L DA AL B PE
30%-60%, P25 SLAH— B X pl 6K
AL 55 B e B AE 1) 2 AT R I, S JiEp 165
DAL v AL B 2 AU R BE RN L 2 B RS AT G, T
EEIRETL . A B iEp163E K e 8h 1
HHBEABH P R S i T AR, Rk Rl i p 16
FEDRE Bl 7 HORE AR PR N, ) i R 3 0K 1 410
TR FSE 308 0, DA T A R 4 o £ S0 2 5 448
pl6FEH 3 3 1 WAL 2 R AE TR Mb . Ak
SEEERS B, IR hp 1 636 K H 64k A AT BE 1 N VP
il B TS 1 — AR AR, T B 1R
NI 993 A R SR T ke, R 3 T A2 T p 16 3 [R]
FEARCTRZS I 7t 1 A A 4 SR A5 A AT A ELIK O
I U012 BT DA 970 T i 03 A2 R p 1 636 R R

FEARAS HEAT TR, B F i p 16 DR A,
BH 1k 2% Sl 25 v 9o 173 A8 B 1 0 L, (AL o
HUIR AL HH p 163 PR A AR B M 22 2417.50%, 7 i
TE T A B A S R T p 16 KL A
FH AL BH 1 % S P B I %y, $eorpleJk Al
JE BT CpG iy H Ak T e R A2 1 o L )
Oy AR GpledE IR AL 58 IRIB LR
WEFCRIL, ploFEH A 87 X HI L S SR Rk
BRAT IR R, Epl63E N = ALk 4lplo sk
IR IA B R, 70 R0, AT,
P pl6 i [ R IK BH 1 e 52 i B A 34, R A
JE B X AL A p 16 TR E 1 98 v R 06 11 =
B,

B2, TR A DGR DR R R AOIR S e ]
B A2 52400 40 M 1) — o dd N AR A7 I NE, A IR
AR BN R R E R Y B R P AR T AR
F. IXFRCpG I v Ak S 76 g T Aa 7
rh A BN AN (. DN A F IEALE PR 2
W7 Ay BB AN TS VA A5 T PR . A
ORI M. R AEDNAF ALK IR DN A
FP AR e, st M0 25 2 41 I, 4025 i
AR T R e b 2 ISk, 4k B LR IA R
A, OHEIA N 2 A9 77 (0 i e L DR T 1 T
i&[m-le]‘
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