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Background: An aberrant function of the mismatch repair
system has been reported to underlie carcinogenesis in
several fumors, including colorectal and gastric carcinomas,
and to induce the typical genotype of microsatellite instability
(MS1).

Purpose: We aimed to determine the frequency of MSI in
early-onset sporadic gastric carcinoma and elucidate the role
of promoter methylation in ARMLAY as the mechanism of MSI
Materials and Methods: Thirty-six early-onset sporadic gas-
tric carcinomas were analyzed to determine the status of
MSI and the frequency of methylation of the promoter region
in kLT, M3S1 was determined using five markers recom
mended by NCI MSEH (high), MSEL (low), and M35 (Micro-
satelite stable). Methylation specific PCE (MSP) and direct
automated genomic sequencing analysis with DMNA modified
by sodium hisulfite have been performed to confirm promoter
region methylation. Al the data were analyzed regarding charac-
teristics of molecular changes, and clinicopathologic variables.
Results: The microsatellite status was determined as MSI-H
in five cases (138%), MSI-L in 13 cases (36.1%), and MS5
in 18 cases (B00%). kMLHT was methylated in seven cases
(19.4%]. In all cases of MSIH, promoter of AMLHT was
methylated, and in two of the 13 cases of MSIL, RMWLHY
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promoter methylation was identified. Methylation was not
found in any cases of M35, Promoter methylation in AWLHY
was significantly correlated with M31 status (P<<0001). We
could not find any relationship between MS| and clinico-
pathologic parameters.

Conclusion: These results suggest that an abnormal func-
tion of the mismatch repair system may be associated with
gastnc carcinogenesis in more than 10% of early-onset gas-
tric carcinomas and MS| appeared to be closely related to
the promoter methylation in AVLHT. (J Korean Gastrie
Cancer Assoc 2003;3:50-55)
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Fig. 1. Microsatellite instability in five markers. Arrows indicats additional bands that present imstability. N, normal mucosa; T, tumor

tissue.
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2) DNAQ| £5

DNAS) 32¢ $479 Wi olgalsid 5 bz
22 6004 nudeic lysis o] 278 ANA 225
S ¥, 292 ysateyE HA 65°ColA <k 3087 WEAF
o, 34l RNase S92 718 3 37CoIA o 3087 Ho
A7Aeh. 20002) DA GAL Aoy AARe) B F
SANL ssopropancish EF2NAL). WA ¥ 4AAL
v BT 70% olghE2 ArR) 4R 3 ARES 23l
100:18] DNA rehydration sclutions “d7}3le] DNAE £3)
A5t

3) Microsatellite instability 2

$19r2] mstel| st S s EARe s 2 3
B#ANG 5709 TARE NCIA EFH o3 A48,
BAT25, BAT26, D28123, D58346, D175250-% o] 8-31% o0,
o| 5 BAT25, BAT26% o2 7](mononuclectideys] wHE-4]d
o], D28123, D58346, D175250 F 709 <27)(dinucleotide)
9 ghEAdo] 9= FHo|th(9) PCRE 60 ngd genomic

DNA, 2 pmol®) 2} primer, 50 mM KCL, 10 mM Tiis, 0.4 mM
dNTP, 1.5 mM MgCR29} 0.5 wnit®] Taq DNA polymerase
(Promega, Madison, WI, U.S.A)E E33l+= 1049 HEF$E
Mo AYsigd. PCRY A DAlE 4% F<F 94°Co
denatuation step3 A -2 @HAlE= 30% 94°C, 30% 45~
55°C, 45%& 72°C9) 35 cycled] AL AH, 7R 3 72°Co
A wkAlE chA|9l extension step2 AX T PCR AHEe]
loading buffer (95% formamide, 20 mM EDTA, 0.05% xylene
cyanol, 0.05% bromophenol blue) & 53F YW 3t 97°Cel| A 5&
77 E R % 50% wea s EHIE 6% polyacrylamide Z1E
247 9k A7) 51,800 V, 60 mAystE D A7) dEo)
B silver <82 A 331e] microsatellite instability 3
& B3 dEFig 1.

MSI9) DA & 508 EAR} F 270 o] el EARAE
Reol ASE MSIH High)®, 1709 EAR el 2R
S HO) ALE MSIL (Low)=, 29H44AE Xo|x] 2= 7
&3 MSS (microsatellite stable)E H73331EHh(9)

4y Methylation specific PCR (MSP)

MSPH & DNAS bisulfite ¥ 32l 2% oW g7} &
2l &L cytosine uracilZ WHEE 3, oA A AS=
WHEA] o 22 ol &3l vl 3H alleled} H| | 2HE
alldled G551 WhHo]oh(10) DNA 1 g2 NaOH 325l
denatuation?] 7] ¥ Sodiwn bisulfite® SHHA)ZH k. DNA A
FE Wizard DNA purification resin (Promega)2 o] £-3lae] A
A ¥ ddH202 R wld g 4L A8 pri-
mer 43749 -& unmethylated allele?] 7% TTAATAGGA-
AGAGTGGATAGTG 8 TCTATAAATTACTAAATCTCTTCA,
methylated allele & TTAATAGGAAGAGCGGATAGC H
CTATAAATTACTAAATCTCTTCG) % oh(10) PCR HH&-2
10x PCR buffer (16.6 mM ammonium sulfate, 67 mM Tris (pH
8.8), 6.7 mM MeCL2, and 10 mM 2-mercaptoethancl), dNTPs
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feach at 125 mM), primers (300 ng each per reaction), and
bisulfite ¥ DNA (50 ng)& E§sled HF &7 0] 500%
A gk BE PCR #H5-2 95°C 58 3 125 units of Tagq
polymerase s B HHY 9] hat siang Al9PslEdh 35 # (30
s at 95°C, 30 s at 56—58°C, then 30 s at 72°C)8) PCR HH2-&
Hybaid OmniGene temperature cycler (Hybaid, UK.)oll4 2]
yehgie). POR 4L 3% agarose Aol A7|4Es}e] W&
BAslgch okA) contral® SW48 A E ol A S224) DNA
2 o) gahgict
5) Bisulfite ¥& DNAZQ| 7MY BN

Sodium bisulfite s A-&3te] W27 DNAS PCR 554
Z1 ¥ ABI 377 prism sequencer (Perkin-Elmer, Norwalk, CT)&
o] g3le] A7) 4DE EA3lgch. MSPol| o] &3 DNAY
bisulfite W 2] AFAR-Z FH317] A% A E rMiA!
FAAE WFLE At er 3709 primers ¢l &3

Table 1. Clinicopathologic characteristics according to MSI*

MSI {+} MSI (-} No (%) P value

Sex 0.510
Male 4 21 25 (69.4}
Female 1 10 11 {30.6}

Age group 0.603
<240 2 g 10 27.8}
40~50 3 23 26 {72.2}

Location 0.338
Antrum 4 14 18 (50.0)
Body, Fundus 1 17 18 {50.0}

Histology 0.305
Diffuse 3 25 28 (77.8}
Intestinal 2 ] 8 (22.2}

Bormann type 0.606
I I 3 11 14 {39.9)
oI, 1v 2 20 22 {60.1}
Total 5 31 36 (100}

*MSI = microsatellite instability, MSI-H

CAave 18

Cara 10 (CAze 20 CHse 21

nested PCRE DNAE SZstgdh(11)
6) AMEEM Y EH

Aol A 5 FAA wle] 8 7]5o|lded B3 A5
=48, Weld A59 A4S dB RS Al &
Al 2= t-test, chi-square test, Fisher’s exact test& o] 83143
oo, IBM Z 74 SPSS (version 9.0, SPSS Inc) Z-A| =&
aWE ALl

E 1t
1) AT M, WE(H 2y

4k AT 36009 &, Wu)E 25 1 11093, HEdd
£ 43 26-50)Al0] R 2o 40t A o] 109, 400 ] F7}
26ef| o) o). Wl 9] B8] - FFaniram) 1790, AF-(body)
1091], $) A (fundus) 8], A A| ol A Wwlo] Y= AL
Idlo]feh. £ 2 23 Lelol 32 (CEA)E 6 ng/ml ©]
8] 3090, 20 ng/ml ©]¢] 3ellolgich Wwle) KA BRe
Bormmann £-5 1, 11, 11T, Iv&@e] Zh2}+ 1, 13, 18, 4ollo]gic),
2L interstinal ¥ ¢] 8], diffuse % o] 28of|¢] %} 204
ol FERD FAFo] AN e, W7 1, 7} 174,
m, vz} 19dle] g = 240004 ]2 A<= (distal
gastrectomy)®|, 1Ied|ollA] A5 H A= (iotal gastreciomy)
o], 1efef| 4] ZH) A RA A= proximal gastrectomy)e] 4] 3P
2 cHTable 1).

2} Microsatellite instability % AvLHT ETAHFS] HIES]

3690]9) A9+ microsatellite S Holsld S o 27)
oA markerol] 4] BelAAS B ¢l MSLHE 591(13.8%), 1
e markeroll A <A S W el MSILE 139(32.5%), &
= markerol A S Mol MSSE 189l](55%)01 2ok 36
o] F 7oll(19.4%)o A FRAZE-H o3 B chFg. 2).
RMLHD SRS v Asket MSIE A9 E4s14 MSI-H
¢l 5ol B hMLE! AR SR oA HE
MSI-LS] 13¢d] & 2odlol| ) mpirlyl 27 B8 w22 W
Hor, MSSE X ol ool A rii1e) vilAE LAY
7 9ok AMLE! SRARE-S) vl kel MSIZel = 2 3
PAZE JF5 RYCHP<0.001) (Table 2).
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Fig. 2. Methylation specific PCR in AMLHI, U presents unmethylated allele and M presents methylated allele. Arrows indicate bands

for methylation.
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Table 2. Relationship between MSI and promoter methylation in AMIHI

Total no. (%) MSI-H MSI-L MSS P-value
Methylation (+) 7 (19.4) 5 0 £0.001
Methylation () 29 (20.6) 0 11 18

3) MSI ¥ hMEHT ZTXFR| HEAES HAN, HaH
SA019) AEEN

A, ded, k9] 94 5 448 atet AEH, <
T F9 E7, W71E MSIL, EAA5 w2 g3t 4
PEAS ABEE o 90 g dFE Role 24
UAY 5 glichTable 1).
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A RA7)A A HEE A7 AWEEA g 9 9
ko] A Wl oyl AR Wit AA g A
ek fAzEe okt F4R A 2Honcogene) 2 F
ok A4 A A tumer suppresser gene)d] 7]5 o4 8 &
Zlsl= kg genctic B epigenetic HE} ¥ uxE3 ¢}
£ AAeck el b2 Weld, JdA4A e 35
= 7HA 2 gov], o] AW Ahaiel A Al tiae
8] gelr| o] z AFAH2R AASE 2 Z 532 W
7H) AZAIE £ @A o= 91 ol vzl 29
e #AA wEt 2 o] 599 HAT)IAHY ABREY
< =58 =k gidh

25 AR hMLHI, hMSH2, hPMSI, hPMS2,
RMSH3, hMSHE S0 9o0] DNA B4 4] 2. F7} vhak)l=
AL ol 7R AAAN FA Do eF A&
th(12) o]&F 22 {27 FARTE T)golyo] dAsL
EAS fAde) 8 2577 sAE A L, A5H 4 ol
8 A& & BAE FoslA Ao ole 2L B A E
2 FAMEFTFUAS0] FpA FARTY A7
Z 3o e oo SJ3le] AAslE Zo] HuEmEA
e H 1,(13,14) 24 dAge] ASelw o 15%14 2
27 FRAZA Y F]5ol o] LTI 2 ARA el
T AR AR Yok@,5) oA RAZLE 75 ool
P 7% microsatellite instability=He 312 o] £ E,
ol HlZd e ALY 77t BhEEE B (micro-
satellite) 7} E<FH A= JeblE 22 o

HZ THAARAAE 75 249 Fa VHE &3
A5 olZdEr}t drE 3 g, fA79 Szt o
T BE3E CpG island?) WA= §479] 752 £4
A71E Fo3 w3kE d#A glon, o]l Wit o
o fARIA HIHRh. (1516 ) $AAS) FA7

K

53 w3} del A J)gido] Fitxn uieto] 219y
¥ EY9E CpG island methylation phenotype (CIMP)2}H
3 A7) E Bok ML AR ASE 2AAES 9
Ay ¥uE3 9o, A4ud daet F MSIE 227
E 7139 dERo| rMiH! FARY] AR wH gz
G A Yok

H el MS18] HleE ohoklA EuEw 9, A8H
marker®] 5 Aol vk Xolst JAIRE ¢ 30%e)4
MSIE WERITh(17,18) Han 5(19)2 ALl A= 64%,
TEGEAAE 17%4) MSIe 2% &} 93, Rhyu 5(20)
& 31%14 MSU} Jeldd 2 ¥ 2 3o} fjokell ) MSIE
Ro|= A% 2o A% A=) A5 B 5 9
ov] o ¥ vl Gy Ao 2¥A Yoy B A
o)A ¢k 12.5%21 4 MSI-H, 32.5%2114 MSILE XA
Marker®] 7 MSLLE o)X WFel| E3HX]|7)E 7ol wt
2t 2 A5 v LA B} 7 AT vl ¢ v &9
Atell A MSIE ERHE, o B A el HL 5
8 AZ8 marker Kol 719% 7 = YAR AT AA
T Beo] P& FFeAE AT 7 Yok el LAy
Rl i B Bl L g s B P B e s B B g B o i
DHo| ghi Fheiel g1, AAE AL dadFHe
2} MS19) wlg B 2 JAL RN pMiH1e] F2AREH o
A3} v ol Aol g Hol=dl, dF o] S/1EFE MSI)
gol vehdohs X 17t k2l MSEHE E 4 o= 27
WMLHI Z237) B9 oA E B4 5] MsIE
e o 7)A1E A diagkd fAR A rLlr 3
A9 dld#dE & 5 dok 2@ MSILS] 13 =
2] 20f|ol| At pMLH! A7) wAHE ok MSILT
o 3tk 7oL oFf g =gke] g FEolv, MSILT
9] 7% MSI-HR o= MSSTH Hl=23t o4, Wely <
A8l FARE S Wol7) wjfel MSIHSE 23k A
7t Boh(9) MSLLE v 23 ohekdl 4] 2elo|=tn
A= =0 AAZE 2T HAA Flselde] vHl2F
| Zoll LAYl o}F] SE 3 9 B markerE HA3)
2] A MSILE 3% AL, o 7ol MSI-HS
FAA W FAS T A7) R o R E MSIHT 2.8 o] 9
AR Ay B A pmiH1e SRS o
A3t Hel 208 A 7)< £ shede] adn ¥
F gk 2@ HToE MSILE €o7)E= 7|Aog 3}
QA 2 AATTH -2 DNA repairel] B3l $A7}9)
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o4 A MSI-L7} viebdebs o] Eo] Qlov, m|git A
9] Bk E sl IR FARRE MGMTe| AES
3 M, MGMTY &30} ol 2 shet MSIL7L AHaiAl &
AAAGE AFE U7} Poh(1622) 2 & A< wo )
& el A wo]7} doju Y g o g MSILE Hole A%
7 o] A% AHoE Msssh L ToR FHFHer # A
ojck. & Ay AfRt o fdel A MSILTE 9 9 2
A7NAE FsZlE A ARE, oA Aey doky F
& FA17F MSLLE Jehd 7ped & AAE 5 ok MSI
Fe Zet 34, WelH ] ARRAIE g 5
gPed ol SES SH9 o]l Had Zog 47
e}

B ooltell A fjeke) 2ok F H25A FARAY o) 4ol
Tedslz o]g] FAo] TR rMLHI FAAE) EAAR Y
ol dgel S A 2 5= 9l o) 3 o B S ¥
& Z3lo], o]E Y BAAERH WHE A AFY F
o] THHI oI A2 A Lol g Ao} ol
ALE Rolv, 27 RFAA 715 ¢ F3| Lda
o] 4# 7 ohe] AT wisheke] Al AEH 2
g o]FojAol ¥ Ao A7k

- =

o 15%9) ALL B2 RAATS o143 BAS Y
2 ke, o] A MSIE AMLHIS) FAARS WA
S A Bado] 92 Ao FAAL. & AT
2 ML aMLH! SRR S5 ek 94,
B4 g9 4T ABYE BANAL TP, A%
44l Felo] WAt 3 AFE Feolo] eke] LA
& s, o3 B4 AABD TAH o Y AN
8] o] ol Folel & Zolok.
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