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Abstract

AIM: To analyze the relations among the aberrant
methylation of the promoter CpG islands of tissue
inhibitor of metalloproteinase 3 (TIMP3) gene, its
protein expression, and the clinicopathological
features of gastric adenocarcinoma.

METHODS: The methylation status of promoter
CpG islands and protein expression of TIMP3
gene in the tumors and the adjacent normal muco-
sal tissues of 78 patients with gastric adenocarci-
noma were detected by methylation-specific PCR
(MSP) and immunohistochemistry respectively.

RESULTS: The CpG island methylation of
TIMP3 was detected in tumour tissues, cancer-
adjacent tissues and lymph node with metastasis.
In increasing order of frequency, the hypermeth-

ylation rates of these tissues were 35.9% (28 of
78 non-neoplastic tissues), 85% (17 of 20 early-
stage cases), 89.7% (52 of 58 progression-stage
cases), and 100% (78 of 78 metabasis lymph
node), respectively, and there was marked dif-
ference between cancerous and non-cancerous
tissues (P < 0.05). However, there were no sig-
nificant differences among subgroups of tumor
tissues (P > 0.05). Immunohistochemistry analysis
confirmed TIMP3 down-regulation in tumur tis-
sues. The rate of TIMP3 gene expression in non-
neoplastic tissues was 100%, while in tumour
tissues, it decreased dramatically: in early-stage
cancer, it decreased to 30% (6/20); in progression
stage, it was 3.4% (2/58); and in metabasis lymph
node, it was 0% (0/78). Of 70 tumor tissues with
negative TIMP3 expression, 64 (91.4%) were hy-
permethylated and 6 (8.6%) were unmethylated,
indicating that there were significant association
between hypermethylation and reduced or nega-
tive TIMP3 expression (P < 0.01).

CONCLUSION: The hypermethylation of pro-
moter region in CpG islands is a main mecha-
nism of reduced and loss expression of TIMP3
gene, and it may provide an evidence for mo-
lecular diagnosis and stage evaluation of gastric
cancer.
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AW BT FRAAR G FEAF I

HR: FEFAARAS, T, HENTE
BT BT PTIMPIA R B S FH A
FARACS AR, R 5 ) 4 35.9%(28/78);
85.0%(17/20), 89.7%(52/58); #:A45#H & 4
100%(78/78). B ##ZATIMP3A K 23T 7 A&
ER & T H EFFBLA(P<0.05). § EF
FEBEZL A TIMP3 & & A4 23F 4 [ H(100%),
200 21 8 5% P, 641 FARE(30%), 5841 it &
B F P, 26 A (3.4%), EEHSKE L P
AR AL (0%). B RET06) & & R A P
ARAT, 646 TIMP3A B & 3 F F A AL
(91.4%), TIMP3& & ik 5 B3 -F ¥ AL E
7 2 i 48 K (P<0.01).

£t B TFTRCpGEHZHFTRMARE T HAR
PTIMP3 A B &k %k &6 T 2HH), TR A
BT 5 m A i E AR A2 —.

*8813: BIE; TIMP3; CpG5y; FEL
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H I (gastric carcinoma) & 4=t Ftfe i WL AL
JHRg 2 —, HRARER —NZEEZ 52
B Bk B I B PR 3R g AR AN A B AN
[F) PR, 5 A AH 5k BT ) 45 4 S 3R TE 7K1 e,
T EUE R A R R A SR PR D e R AT
Aeil il 2 Fhagte, H s A DN A S H
A AR R BRI K 5 SR AR 22 A 3 B D R TA
R A AR 3 AL AR 2 BrRa 1 R 2R R Pl
AT BAIER. & 5N IR X A
F & MNCpGIFFI, FRoACpGEy, MH AL, XL
TS AT 1) LI I AN e AR A, (R — BB PR 3R 1)
AN N e e B AT TR = v I i S S
RIAR 22 JM9gg AH O HE DRI IR 2R 35 8 3L 8 3l 1 X
[ B 34 45 5%, fipl6, THBS1, TIMP3, hMLHI,
MGMTZY, 21 284 g 4 111 B 573 (tissue
inhibitor of metalloproteinase-3, TIMP3)$& i1 3% it
< e AR N, R R A A i A TR
B REAEFNEFE, TIMP3 I 25 5 e 1k A2
SRPL FRATT R R LA P CR (methylation-
specfic PCR, MSP)H AR G2 20 234k 2 73055
Sl AGT U 7 818 H e KR TR TS IR AR AL
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HAFNE R M B 45 P TIMP3JE M B 8 FCpG &y
FHJEAG AN B R A G O, BRI IR R S 27
S5 R AR IE A, 2 BT TIMP3SE A
CpG & 5 F AL 5 i S LI PR B AIE
1 I

1 RATSE

1.1 A4 1998-03/2005-05 [F = RL K 24} &
H— BBt RO T R s B s R RS
ERAL . B SR M B 457841, 295
PR € 12 W, Fi PR BoiE 6 DB TN M 23 i bx
e R 2 R T e A K 300
TR H A oAb B Z oy . 4y UL 54
B, 24 SEEER56.2+7.5% B E 120
1, 2 J 1 H e 58415 sr e At44dl, KoL A 14
#1. 10 mmol/L hydroquinone#13.9 mol/L sodium
bisulfitelyJ [ Sigma’A #]; DNA Clean-up System
It [ Promega’s i1 ; TIMP3Hik A SPi A &) [
R LAl ) TR PR A ]

1.2 7%

1.2.1 VA FHPCR(MSP) X H 4L
B 5 EP CR T AT, B3 Ak il A BE A AN R
Ak B OE N (¥ A0 R i 4 i 4 S S BE R
B % . IR AL (TIMP3-M) AR B 3E 4k
(TIMP3-U)51%¥), TIMP3-M5 5] %: 5 CGT
TTCGTTATTTTTTGTTTTTCGGTTTTC-3H1
5-CCGAAAACCCCGCCTCG -3; TIMP3 -U#|
WFH R 5-TTTTGTTTTGTTAT TTTTTGTT
TTTGGTTTT-3#15-CCCCCCAAAAACCCCAC
CTCA-3. N4t 95 CHiAEES min/&, 95°C
APE30 s, 59°CIRK60 s, 72°CIEMG0 s, 40ME
R, 72°CFHAEMP10 min, BURHHEER HLVK, EBY
. R APOLE LR (Pharmacia LKB Ul
troscan) KAEHE, 7B LUK S5 . S0 S IR,
L YHERAT S50 #T

1.2.2 Ay KSR EPUEREA —
TR e (7, G AL Ak Yo o 8 IR % I
HEAT. e bR e 40 M0 5 8% 8 60 2 B
P, DUIE 25 4 XA B, LAPB SAR,

Shimizu er a/": 5B T WELYL (4 5 5 A B
PEZH 53 A1 36 B2y AR 4), ot 05y, B
0 55 1 B 32 5 T B 2 ) R DR 1), G (i e
TGy, Yt 35y, Jo VA Ml 04y,
BH P 41 B 20<30 % & K147, 30%-60% # 42457,
>60% & h 35y, R Z AT . <240 A

A7 B A 5
FAEAE FZ AR
R RAR A
o T AL, XA
AL T 38 3 R 4L
i, {2 R
B AT % & FDNA
V2R DN & S
ZDNA B 15
1545 7 XONBE T
L S AGE AR
Ak, ¥ DNA
4, WA A
b 9 69 TG AL A2
MR A B
)
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[ IEE A 1 2 3 4 ®1 SEELATIMPIBIHFEENLSEORIEN (%)
DNA VA2 &4 M m u m u m u m u
A b 55 B 5 08 500 bp
s EviE LA TIMP3[BE)FEFEA TIMPIZEEIZRIA
EAH SEEA 250 bp AR n BEE B
R, AFFRAE e
W ) A B 100 bp === 78 28 (35.9) 78 (100.0)
B L0 4% A SHSEE 20 17 (85.0) 9 (45.0)
Gy T AL 1 EBEESIEPCRIMSP). 1: I IA(E X214y, 2. HEAISE 68 52(89.7) 2oz
RAAKRa AT R, 3 RIS 4 BEHKELS. LIS 78 77 (98.7) 12 (15.4)
B, BRI
el B A
PAT A A

R SR
T

&
d -" ¥

L

2 TIMP3 EEGRBLAMREBLERSP x 400). A: 1FHH L B: RIS C: IR D HEmke s,

TIMP3RIE B, 37024 55 FHE,4-570 A5 B, 6
53 A R .

it AT Dly” M Fisherk Bk 5620 # A
[ IF 00T S R TIM P32 K 3l 1 H 4k R Al i
I IA 1 25 5. R SPSS1245 T8 H 443 #t.

2 BR

2.1 TIMP3 AR &3 T FRAHH LIRS
FENZHDNA NI, ZMSPY 15, LA
eI 3G =) 53 9 116 bpAI122 bp. H
IERAL B LRk 45 P TIMP3 2
DA 8l 7 38 47 F AR B I I %, LA Hh ) B
PR Y R85 % (17/20) BRI
Ji89.7 % (52/58) M i B bk .45 98.7 % (77/78), T
B IEH 412U 435.9%(28/78), L4 iH2# s,
B9 A% 5 R A R AT AR B
(P<0.01, E1, K1), $& BBk A
2, TIMP3 FUEAL R Ty, i D A Ak n] g

S5 B I R AR RS,

2.2 TIMP3% & & ik o %o 9% LBAL A7 78411 IE
WHZATIMP3 8 13RI 4 N FHPE(100%), H
T, 20490 5L ol BHAE, 11451 B
PE(55%); 584913k J& 301 e b2 1400 BH A, 37461
M1 (63.8%), 78414k 4 rh BH 12, Bk
66(84.6%), LGt R, B A4S B IEE 4
ZUL B AR W3 1 L(P<0.01, K2, K1),
PR SRR B S A, TIMP3 2R (AR 1A
AR, %I I 1T B8 T TIMP3 H 54k
SEEARIL TR IEWRATIMPI & A RIL
F AL T A0 M BT, A A 4E AT D A i /> &
KIL(E2A), BRARGSHETOHIR, & A BA U B
59, L0 AR SRR, e A IR R 5
T e A 2 ORI Sy BOR AR K (R )
1), BRI 40 A AN TR

2.3 TIMP3A R B3 T FRAUALE G R
% Z PRI E R, SRIEIRAE KA TIMP3
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X 2 HENEERIEY STMPBEL REBHRABNER 1 (%) Wi REE
K LHR T DNA
$=hT n TIMP3FS5) S EREH L TIMP3ZEBRIE Zii 2 ii?
IR (cm) <5 5 3(60.0) 1(20.0) AL, AT
5-10 45 42 (93.3) 18 (40.0) A 98 AL 89 BT 5
>10 8 7 (87.5) 2 (25.0) BAGF W RAGTT .
RIREAL: Borr.2 12 10 (83.3) 4(33.3)
Borr.3 37 33(89.2) 15 (40.5)
Borr.4 9 9 (100.0) 2(22.2)
LISEAL= PN i) 44 39 (88.6) 17 (38.6)
KA 14 13 (92.9) 4 (28.6)
HK53 R+ &R 27 21(77.8) 15 (55.6)
FIN=2N 31 31 (100.0)° 6(19.4)°
IEEEEERRS: <7 36 30 (83.3) 17 (47.2)
=7 22 22 (100.0)° 4(18.2F
= BET, 2 6 3 (50.0) 1(16.7)
RIET 23 21 (91.3)° 9(39.1)
BERE 29 28 (96.6) 11 (37.9)

?P<0.05, °P<0.01.

TR T A PO A HUR A K A 2100 %
vs 77.8%, P< 0.01); M E L KT 74 (1 457
I ZU P TIMP3 FEEAG 2 B Wl T2 T 74
FILZ(100% vs 83.3%, P<0.05); M R F1E K
JEEZH 2 TIMP3 FE AL A B (2 s &I AL
JEHHZ(91.3%F196.6% vs 50%, P<0.05), $E/R
TIM P35 A R4 2 T v Lok iR AR K,
WREGE 2 (=T, KT RGE KM e 2 W,
SR KN R AR R R G R TG, fE
5849t Ji 1 R AL 23, TIMP3H R IA B
HA36.2%(21), FPUIRFN SR A ACH ZATIMP3
RIS T g R A KA Z2L(55.6% vs
19.4% , P<0.01); #HH WL T7N M4
TIMP3 & &AW 2w T KT 7N (A7) 1)
WA (47.2% vs 18.2%, P<0.05), #&/RTIMP3 45 [
FILF PR UTRIBARAEK, HBEMHELSE LT
IR 22 WL, 5 R K . KRR 812
IR R L TE R (FK2).

3 IiE

ARy Z R 2 BOER, AWy
PRI AR AR e, FoR AENLEIAE T4
JHO A e PRI 5 R R D e R AR T R A BAR
iR B I Ay, A MR TR B R R L K
R, — A RELEm, i DNAKE
W2 P 51 SR T T R AR g — AN i 2 g4 o7
(epigenetics))zi M, JLWTFTHIXS ZAL KPR IL 1)
Ak, X AR AL R A o R A, (B
LATRFENDNAFF S K, EDNAH 516
PG 7 SN SRRV i B PR 1) R0k, 4%
DNAZjfE, SEAL IR R 1) e # rhollok ik
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Z R EA R HSDNA R AR
TR I S A, LS A i R
DIIAF D 183 S5 DRI R Rk A R0 9 i D sy Y 64
U, IX B S A D5 — g T R I e
PRIETL 5 — 5 T A A S DR R T 5w S 8l
PHFEIX CpG iy 5 e AL T A il m RN A% 5%
PEFRY, S E0ZIE R T, TIMPs K A 44N ik
BI(TIMP1, 2, 3, 4), J:FRTIMPI, 2, 44 0 %1% 5
W, TIMP3 2 541 oL lR(ECM) 4 & 1R
VAT A, AT AN B IR R Y
BE R, A7 TN - o 6t g 1 300 3o 5 e 4 P e
T TNF-o 32 A P RE P A6 T2, 3036 5 41 M o
T I BB P 45 412 HOBIMMPAIHE I MMP
4%, TIMP3, 4588 5 MMP-247 = JE 215 A1y, #)
REAE BEMHIMT 1-MM PELE MM P-2f J5 11 i B,
A bR 40 i ) A K K 6 B Smiith et al™&:
IR IETIMP3 [N 25 i 4N oAk A T4 2293 34
WA D, SR TG, B S AEAE R SR 41
Ao TNF-o) Bt A I 1 ] R B 70%.

IRV L I TIMP3 5 B 9 1) 5% & b H
70 P PR R R L, FRATTA I T IE R
M, HRMARKEE KOG P TIMP3EER
S CpG &y 58 AL S Bl 45 SRR I, 85%
PA b 1) 4% 0 B 9 AT TIMP3 LK 53 C p G B St
LIS, 5 W B A b B = R
(P<0.01), UFBATIMP3EEJH 3l Cp G & &4k
T 1% DR R TR O 11 A R IR, LA
T R IEHLH]. Gagnon er a/®RIETE BT AT
TIMP3 mRNARIAHK . TIMP3IERH )5 5) 1
CpG &34 0 H FEAL IMCE- 7t 41 ik b, 1
5-AZA-CdR% FTIMP3JEA £ AL, HEAT %
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;@ﬁgifﬂr i, SHIEIRT-PCREGI, AILTIMP3IER T H R MIAE TN ik pged 1) e R v e Uy Tl AT — 2 11
IR 5 LA F

#, feiRskit, 7
HEETAT, A—
SR A A R
T, JFRALAS LA
P E AR
BB SR
BF 5 A 1 R T AE
R ATHR,
LA FERESL.

ik, HARRFEE FARR]. AL AR, 7861 1IEH B
LA TIMP3 8 [ 4T AR B, 1 A B BH P
FI5 028191(35.9%); 2041 51 H P TIMP3 &
FIRIR O BH A, SR BH P 3 IE S 17491(85 % );
58451 1t 2 91 15 98 T TIMP3 25 A 2382 149 B 4, FY
FEAb BH 38 A 52491(89.7 % ); 78151 H5 F itk . 45
HTIMP3 2K 1R IA P12, FSEALBHIE & IE A 77
$1(98.7%), F- . W R A RS e gk
IR R A 2R 1 22 e 38 A W 35 PR (P<0.01),
UESE T TIMP3H [ 3Rk ik 2k 5 1% 5 8 3)) 7
CpG i FIIEAL B VI DK, Feng et al™4{Is 1 2%
B I 40 0 RTARMITEG-30T 58 i A5 M A1 45 4R,
UEBTIMP3 2L R JH 31 Cp G iy AL 2 % 2 A
B R AR R ) A B SR 7R R AR A
W, S2BITIMP3 33 7 CpG iy kA Ak, A
FR214, $EREBR A3 CpGEy AL LLSE, —
LG T A P DT 3% G R DR AR v, A g | i R R 3R
R R AEAR S T H I B 34 5 bR AR F AL AN
A SIS 0 BH P, 8 R Sk SR AT R

TEANTE 2 FIEAOIR DL, JRs 2 23 VR 2 (1 i
JAN M, Z2MSPOH A AL S ) 48 )5, thaT
HRAYEF=H. ZARATIMP3H (A3 5A 4 B,
Uk, MERRA %52 SN AR . Kerbel ™4
T8, FATHAL W RE IRV v B 960 40 10 A i A gkt
RN IR B A A KA, XM AR KA AR
EH T % 1P . 2 40 TR R A M 3 0 R T e ok A
BT RS AN A K DR AT R R s T S IR
(R EREME AR B Fr LA, A i A fieh g s A
R 2y F bR KO T g SN HY A
JigRa 1) — ML B i . AL B IR AL U N
35.9%, 7 J3 e R E J 0 1 R AL R TR (85 %
H189.7%), W45 T AL 2 498.7 % 55—
FTIMP3 8 38 P PR IA A e T H B 4
2, 1 R R e AN R g B
ik, ML LT BRA BRI, Fkgh e
ARTIMP3 A HSEAL Bt A il eg 1 ik e 1 20 7 v,
R AR EW R, AWK
HIg T LA IR R R4 #S. Yegnasubramanian
et al®™ i, 1§ Freal-time MSPX §i 41 Ly 40 ity
A T3BI R RT SRR . 9 VB B iy B B
254 F 4 Al g A SR EAT BRI, TR T A
# 5 TIMP3 AL [ &TAAH G, JF BRIHAEN CpG
AL 5 7 5 s 1R Rk R A K, X —
SR TIMP3 2 R A A 75 i R v b A
EAER. ik, 1E#ACh, TIMP3 CpG S0 1K

SHIME.

TIMP37EN K1 AR 2 I IR R A
PRI R, WHRRAE, Bk, WL, ufh
P 5 (A5 Y, S AR S e BB IR 10 T 3 40
21 L 18 5L Dl A R (RITRE BUR ), JF S )
IR R R B DA DG AR TIMP3JE R 75 J5UR M
P PP AL S DLANRIE B 2D, I Hh R A,
BAT RIGEAL AFAE, $E75 AT RETIMP3 LA 7E
SR AT A R AL, ey L, iR
SN R 28 M CANBUARBILAE i 256 A 58 4% B
SR T BN AL SR, IERIUAELIDN AFTIE(L
AR IR B 2 U, IRAWTFIDN AR AL
L5 R IR I 3 S A FIHLHHE A7 R T e
TABLEI AT S A T IR T
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