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Abstract

AIM: To determine the methylation and
expression status of mismatch repair genes
hMLH1, hMSH2 and hMLH3 and explore the
role of mismatch repair defect in pancreatic
cancer.

METHODS: Methylation status of hMLH1,
hMSH?2 and hMLH3 was detected by methyla-
tion-specific polymerase chain reaction (MSP),
and the expression of hMLH1, hMSH2 and
hMLH3 were determined by reverse-transcrip-
tion PCR (RT-PCR).

RESULTS: The frequencies of methylation for
hMLH1, hMSH2 and hMSH3 were 28.6%, 46.4%
and 39.3%, respectively in pancreatic cancer tis-
sues, and 3.6%, 10.7% and 12.5% in cancer-adja-
cent normal tissues, and there were significant
differences between cancer and normal tissues
(hMLH1: y* = 12.97, P < 0.01; hMSH2: 5* = 17.50,
P < 0.01; hMLH3: y* = 10.47, P < 0.01). The fre-
quencies of expression loss for hMLH1, hMSH2
and hMSH3 were 25.0%, 50.0% and 33.9%, re-
spectively in pancreatic cancer tissues, and 7.1%,
8.9% and 16.1% in cancer-adjacent normal tissues,
and there were also marked differences between
cancer and normal tissues (hMLHT1: y* = 6.62, P <
0.05; hMSH2: y* = 22.73, P < 0.01; hMLH3: 5* = 4.76,
P < 0.05). Methylations of hMLH1, hMSH2 and
hMLH3 were found in PANC-1, PC-3 and CF-
PAC-1 cell lines, while expression loss of hMLH1
was observed in PANC-1 and CFPAC-1 cell lines,
that of hMSH2 in PC-3 cell line and hMLH3 was
observed in PC-3 and PANC-1 cell lines.

CONCLUSION: Mismatch repair defect is com-
mon in pancreatic cancer and plays a role in
pancreatic carcinogenesis.
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match repair gene; Polymerase chain reaction; Ex-
pression loss
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1 RIS
1.1 e ] P ARE R 27 B S e I I e s %
AH L PR g 55 1E 5 bR AR %5641, bR AR IS
B TR 2, FEIRAAE-80°C A F %
H. R ATHE B2 (0 8 g s A 3 22 b Jigg 41 21
IS, i 55 1E i 2H 230 A iR 4t B v v A e
B MR A 2R AT 98 1 A e N A R e 4 i
ZPC-3. PANC-1MICFPAC-1l A T 7 5t ol
(KeyGen) EWRHR A w]L NSRBI 40 i
ZPC-3. PANC-1MICFPAC-140 /135 T RPMI
1640857536 71, Joh 4545100 mL/LIRZE ML, 5
2 (100 KU/L) S 4% 22(100 mg/L) , T-37°C K
BT 4750 mL/L CO, [ F- 46 .
1.2 KBRS AL TDNATREL. R
FIRNAisoidj)(TaKaRaZs 7))#E A TRNATEEL, H
P BRSO ] BT, W SkPCR X WV(RT-
PCR): KHBEHLOG A AM VI % Sk g 3R 47 13
RN, RNARZRIE10 pL, T3 55 S N 4 A1
30°C, 10 min; 42°C, 25 min; 99°C, 5 min; 5C, 5
min, JEIMEER. PCRE S NAKFR40 pL, &MV
AT 4 94°C, 2 min, IMEFF. 94°C, 30 s; 60°C,
30 s; 72°C, 2 min, JL30/MIEIR. FIE G D751
Z: WICHR[3]. HEAURE P EPCR IV (MSP): K
H genmedZE [ B IEAL A AR 7] G HEAThMLHL,
hMSH2AThM SH3HE PR HH AR AT I, HoAA D
RA 5 e A S50 RN HH S0 Rs  EPCRAS. PCR
KN AT Ay 95°C, 5 min, 1IMEFR. 95°C, 30 s;
60°C, 30 s; 72°C, 30 s, L3SAMEIR. HIIEALAL I
A0 FEAG I FE AR B (MR A B AR 52 3 (U)
JiHl. &L G WP 51 2 D SCHR2].

Ji g 2 2 5 8 55 1 AL 2 T
IR T R B, P<0.05 M SGe it 75 L.

2 FER
2.1 LES6B R AL 2 s A b,

1641)(28.6%) K HHhMLHI1 F 564k, 2641)(46.4%) K
HhMSH2 H 54k, 22451(39.3%) K HEhMLH3 i 3
. FEFCAH N R 55 A2, 43 A 2460 (3.6%)

6%1(10.7%)F1741(12.5%) K tHhMLH1. hMSH2
AhMLH3 A0, 13 3456 PR 7 g b A 1)
FH AR A3 1) i 25 v T 5% 1R 24 (hMILHL:
x> = 12.97, P<0.01; hMSH2: %> = 17.50, P<0.01;
hMLH3: 3= 10.47, P<0.01). 7 B4 2 b5
A, 3R 14410(25.0%) . 28%1(50.0%)A119
#1(33.9%) %A K HhMLH1. hMSH2HThMLH3
FIE . AR HAH N (R 55 1E 5 AR A b 43 0 4
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B 1 BEEBEEERMLIHI, hMSH2FhMLH3TEFRAR % 4
FBZEPC-3, PANC-TRICFPAC-1PHIBRE L AIRIKIRE. A
hMLH1; B: hMSH2; C: hMLH3; 1: PC-3; 2: PANC-1; 3:
CFPAC-1; M: ;U
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B-actin
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B-actin

AB1(7.1%)~ 551(8.9%) F19H1(16.1%) %A i H
hMLHI1. hMSH2RThMLH3 %A, ik &3 K 7E
iR I NS MR SPN S T S O RTE I R i
HALY(hMLHI: = 6.62, P<0.05; hMSH2: ¥’ =
22.73, P<0.01; hMLH3: y*= 4.76, P<0.05).

2.2 hMLH1/EPANC-1#ICFPAC-1#4
HH AL, RIEW R, FEPC-3H R A H F LK,
[ IS At R A (B 1A). hMSH2AEPC-3 46 HY H 3%
PR RIEIE K, M{EPANC-1FICFPAC-1AK
FIEAL, (RIS HE A (] 1B). hMLH37EPC-3 71
PANC- 14 H IR AL IR 2K, 7fECFPAC-1
RS H HEAE, TR IAS H 2k (10).

3 e
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Jiges TR R IATAE JR Bl 5 W R R FE T B0 R

TEYUERTY . I e DR 7 A v R AR AR AT
A B S v T 55 A AL SURN IR R e, $2
71 s DR FE R A A A2 i I 0 0 P 6 A 5 2R
T AF S AT B A 20 B H S A [ Jit A

DN A% L& 5 5 K B85 50 JF S I 2 1F
DN A K il ok F rb 8 (0 B 6F, AR TIE 52 3
F18) T A e 0 5 DR ) A k. H T R B R T
BERER U MutSKEMhMSH2. hMSH3
KhMSH6MIMutLZK & hMLHI. hPMS1,
hPMS2FIhMLH3. X $65E R i B AH A & fe g
YU 45 GAEIC DN AT 41, 7EDNAZE A (1)
HENF, KR DI B 5. AR 5
o F LA 51 DN A SR T 16 52 i B 3 S 30
DN A S il b F b e B0 % TE VA B A 1 T A
Wi 2R, (AL R A BT E, — 2
R DR S AR ATRANWTIE N, 5 455 T Rl &
A HET RIS IS ZHka S5 T A2
F R AR, RS H T B
FLAREOL o A T R o L, —
SERF Y 7R, hMLH1JS )1 ik F 34k & 5 380
(1) 2 35 98D B RAFAE T 15%-30% (1) 5 I
H, SRR B AN S B 1ol R R S
RIS RS MR R R, BT
Befe Z LA BB I L T, DNAKR G RES
AT T DN AP A5 AR 5 AR A0 A
S AT E RS A RME S, PIIbE S
SR 2 5 R A MSTIX — R AL,
Yamamoto et a/4EWFFT 0 R ILMSIFA 4 5 hMLH1
Jash 1 HRILAAHZE. {HKondo et alX}7HI ik H
FEANERE R IO 9T 20 B RhMLH L 55 TE 5%,
HALFAENMLH L SIS X L RIF T3 7R
BRFEEM ST ] R 5 HoA A B BB 2 5
R, B2 AN A 55 Rk b 25 5 R
IUEEE

TATTHIBIF 7T K B2 8.6 % i It I 20 23 b A
K hMLH Ak, 46.4% [ R g 2 2R A K
HhMSH2 FIEAL, 39.3% g 41 23 ks A K
hMLH3H %1k, Lﬁ%ﬁlfﬂ*ﬁ*ﬂkﬁfﬂﬂ’]
PR A3 3 0 35 v T 0% IE W A 2. [l R
25, o%ﬂﬁﬂﬁiﬁééﬂmﬁﬂsﬁﬁ#tlthLHl%%
1%, 50.0% B B 40 ZUbs A A K tHhMSH2 3%
ik, 33.9%%A K IMhMLH3 KA. k35
TE J I8 o AN v 1 2 TA tif SR A3 N ) B 2 v T
55 1 2. 0N e g 40 R 2R I 5 P R B,
hMLHI7EPANC-1FICFPAC-1# i Fi Ak, %
59 . hMSH2LEPC-3 40 HY FH Ak, ik k.
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