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ABSTRACT Objective: To investigate the expression and regulation mechanism of mismatch repair (MMR) gene hMSh2 of bone
marrow in chronic myeloid leukemia (CML), and study the relationship of mismatch repair gene hMSH2 and chronic myeloid leukemia
progression. Methods: Expression of MMR genes hMSH2, hMSH6, hMLHI and hPMS2 mRNAs in 27 CML patients (including chronic
phase 9, accelerated phase 8 and blast crisis 10 cases) and the normal control group (10 cases) were detected by quantitative polymerase
chain reaction (Q-PCR); methyl-specific PCR (MSP) was used to analyze methylation status of hMLH1 and hMSH2 promoters in CML;
the expression of hMSH?2 protein was detected by Western blot. Results: The expression of hMSH2 was significantly lower in CML than
in normal control (P <0.05), and decreased gradually with the deterioration of disease(blast crisis<accelerated phase<chronic phase), but
there was no statistical significance in the expression of h(MSH6, hMLHI and hPMS2 between CML and the control groups. In addition,
hMSH?2 promoter hypermethylation existed in 3 of 27 CML patients. Conclusion: Expression of hMSH2 was significantly lower in CML
than in the control group and showed a gradual decline according to CML progress, which indicated that h(MSH2 might be correlated
with CML progress.
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CML B35 27 ], 55 15 ], % 12 f5i], 4% 16-67 %, Hirp
MR 9 4, A 8 4, 2R 10 6], 322 PR AT MOE S5
RAMABRAE #0012 BT A B 1Y Ph Y R FHME . TE# X 10
2.5 7 4,23 4 AEIE 21-62 B R IIER

®1ZWE

1.2 FEiKH

AMV Wikt & . ST 8 PCR SYBR Green it &
g K34 = AE WA R P hMSH2 St ABL{R i Santa Cruz 24
] 44 . DNA/RNA/ 3 A #: BUA 7 & Omega 7= i ,EZ
DNA methylation-Gold TM kit 3¢ | ZYMO RESEACORP,,
1.3 DNA/RNA/ FE SR

i F Omega 27 £ [ AR HCE B0 i 4 DNA RNA 5
MR, B BT Omega HET
1.4 33 EE RT-PCR

Kl 4 4~ MMR 3P (h(MSH2 .|hMSH6 .hMLH1 .hPMS2)
mRNA HIF 55, EEAIAE RNA J5 801 g RNA 0 F8
A A cDNA SR 5 #1778 8 /& PCR &, 4 4~ MMR 3
P (hMSH2 .hMSH6 .hMLH1 hPMS2) } P 2 i§ B-actin 5| 4 iR
P 3 DR ST RE N A B A, R AL primier5.0 33T (5]
PiF 5 W2 1), 9t i PCR {4l CFX96™(Bio-Rad, 3 [H).
SYBR Green S0 7 fif PCR SEI45cd i FH 2744 #7402, 11
FAAKEARTE CHE A CtRA A Cf, T 2449, HAUfE
TR LY A T4 HRZH A S PR ek it

EPCR 3

Tablel Primer sequences for Q-PCR

Name Primer sequences
hMLH1 Sense:5-TGTTCTCAGGTTATCGGAGC-3
Antisense:5-CATCAATTTCCAAAGAGAAATAGTCT-3

hMSH2 Sense:5-AATGACTTGGAAAAGAAGATGC-3
Antisense:5-TTAAAGAAGTCAATTTGCTGTTG-3

hMSH6 Sense:5-AACAAGGGGCTGGGTTAG-3
Antisense:5-CGTTGCATTGCTCTCAGTATTTC-3

hPMS2 Sense:5-GAGTCAAGCAGATGTTTGCCTC-3

Antisense:5-TGTGTCTCATGGTTGGCCTT-3
B -actin Sense:5-ACACTGTGCCCATCTACGAGG-3

Antisense:5-AGGGGCCGGACTCGTCATACT-3

F 2MSP 314
Table 2 Primer sequences for MSP

Name Primer sequences Tm(C) Product(bp)

The first of the primers

hMLHI F:GTATTTTTGTTTTTATTGGTTGGA 53 252
R:TTCCTTCAACTATAACTTACRCC

hMSH2 F:GTAGTTTTGGAAGTTGATTGGGT 58 322
R:CCCCCTAAATCTTAAACACCTC

the second of the primers

hMLH1-um F:AGAGTGGATAGTGATTTTTAATGT 60 100
R:ACTCTATAAATTACTAAATCTCTTCA

hMLHI1-m F:GATAGCGATTTTTAACGC 60 92
R:TCTATAAATTACTAAATCTCTTCG

hMSH2-um F:GGTTGTTGTGGTTGGATGTTGTTT 65 137
R:CAACTACAACATCTCCTTCAACTACACCA

hMSH2-m F:TCGTGGTCGGACGTCGTTC 65 132

R:CAACGTCTCCTTCGACTACACCG

i rum, m S HRRIFFELFREL,

Note: um and m represent unmethylated and methylated respectively.
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1.5 Western blot

i Ffl Omega X7 SIRES HFEATE N, #HATHE M E R
FE S VR BRI R A B ERERLR 20 ng, S RTIISIERG HEIE HL
VK2 NC & F,5 %l g 2R 0t 2 h, AR B A
Marker JZ#UE (- F &, S TAHBEE 4, 43 SRt A
hMSH2 Hi44(1:500 %) b A B-actin HLIR(1:500 F& ) T
FEIR I 4C I E %, BES 5hric A SR A P E i e
ZHUME 2 h, 2 ECL IR = bty , Horh B-actin ZHFH
WZ,
1.6 BELFF R PCR(MSP)

1 BUG B RE 4 DNA DL DNA EZ DNA methylation-Gold
TM kit $zU BA Fi A7 56 R 40 BB R 181 . &0 )5 DNA Je2t
iF i3 PCR 25—t 5 [ W R R sh T IX, SR)5 P rF
5% U A M 519347 PCR, F=H)28 2 Y3 ig i s UK AT 5 21
(MSP 51#1 .3 2).
1.7 it=aHh

Bl B prifEE(XE S)Fon, 2L I S50 IR Yy

3 3 hMSH2 7£ CML fxi A P HIRIZEE S
Table 3 Different expression of h(MSH2 between CML and control groups

Groups Cases X+ S

Control 10 1.1310x 0.32614
CML 27 0.5671+ 0.24808*
CP 9 0.6689+ 0.15902
AP 8 0.5725+ 0.28207
BC 10 0.4711% 0.26982

* 7 :CP,BP,BC, 5 5IRF B INFEHMNIETH, SEEXRALL
5, %P<0.05,
*Note: CP, BP, BC represent the chronic phase, accelerated phase and

blast crisis respectively.*P<0.05, compared with control group.

200~

1.50=

2.00
o

1.00- *
i *

[ I I !
control cP AP BC

hMSH2 relative expression quantity
g
1

.00

2 CML 1 hMSH2 fJ mRNA %7Kk E
Fig.2 Expression of hMSH2 mRNA in CML
i:CP,BP,BC HAIRFEMH. MERIALTH, SEEIRAL
B, *P<0.05,
Note: CP, BP, BC represent the chronic phase,accelerated phase and blast

crisis respectively. ¥*P<0.05, compared with normal control group.

2.2 #B5r CML BE hMSH2 B FRETRE REL

B la] B T R LB SR O 220 M, PRAHSS B ) LR A ¢
56 K IR 7K E 0=0.05,P<0.05 F Gtit2#7 3 . i SPSS 19.0 4t
T AT 5 50T -

2 #R

2.1 CML Bt hMSH2 mRNA Fik7k F &

AR SYBR Green 5EH5E it PCR 41 T 10 %}
WA 27 f5) CML 2 % H-fErh hMSH2 23k, LA B-actin N2,
27 5] CML 43 50 k18430 9 i), Jns iy 8 i, S AzHe 10 fi,
SYBR Green S 22 & PCR SZURHE b ] 244 b 4740 3],
BE T 2R LI RE AR T X5 FRREAR A 3 R ek I ik 3R
fIIEE R B 7R 1) 5 1EH X R b #, CML (& # & # hMSH2
mRNA £ ik U] B FEAL  (P< 0.05) ,CML 4 ] 5 % BOA 1L,
hMSH2 mRNA A WL HA B EH2ES (P<0.05) (I
Bl 1,3 3). 2)CML £ 2 H] oK W 8 Pk Rk 22 7(P> 0.05),
SR T it 59 175 P S0, T S B0 ) 0 T TG 1 A B, A B IR
U < ot JRZH > A8 M > s> SRR 2).

Gene Expression

ﬁii sl a0

msh2

Target
Cmcl Cmcllc=ac2 cmdd Cac5 = 120 = 1 =314 = 15
[=NC]

0.

o

Normalized Fold Expression

0.

o

1 hMSH2 7£ CML FIxf BB AR Rk E R
Fig.1 Expression of hMSH2 in CML and control groups
E:c AXE,t B CML,

Note: c:control group; t:CML group.
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CP AP BC £ 1 {4, 4 R 7 HA 2 ], 1WifE 27 ) CML &
H P AN S hWMLHT 35 2h X 58 3k b (4523 LR
3,E4),

2.3 CML ff hMSH2 E B RiE T

Rifi J5 FRA1 10 Western blot A0 1 AH A i hMSH2 1)
AR, S5 R Image J 2x #@a4, eIt BdE L B R B
S KBS B-actin B (4% K LR~ . 1 27 fi) CML
BEd 12 4] B hMSH2 & 14 335 F %, 5 hMSH2 mRNA 2
FHFEE, D350 15 Bk WA B FRE( LA 5,6).,
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3 hMLH1-MSP H k&
Fig.3 Electrophoretogram of methylation analysis of hMLH1 promoter
sequences by MSP
i :Bu:JEEREALBAMEXTER ; Bm: FRE LB EXTER; U: KRR 7=4;
m: BEL =Y, c2.c10: XFHB4H;120.BC 4H;t17: AP H,

Note: Bu: unmethylated negative control; Bm: methylated negative
control; U: unmethylated product; m: methylated product; ¢2, ¢10: control

group; t20: BC group; t17: AP group.

4 hMSH2-MSP k&
Fig.4 Electrophoretogram of methylation analysis of hMSH2 promoter

sequences by MSP
i :Bu: dE BRI R ; Bm: BB ER; U: KRB ;
m: FELF=Y; c2.c10: XFH84H;120.BC 4H;t17: AP H,
Note: Bu: unmethylated negative control; Bm: methylated negative
control; U: unmethylated product; m: methylated product; ¢2, ¢10: control

group; t20: BC group; t17: AP group.

2D _ R

35 53 7 c4 10
5 Western blot #il] CML sh hMSH2 & B &Rik/KF
Fig.5 Protein level of h(MSH2 in CML by Western blot
7E:c2,c10: XF884H;135:BC 2H;t17:AP £H;t53:CP 4H,
Note: ¢2, ¢10: control group; t35: BC group; t17: AP group; t53: CP group.

i -
AP BC

6 CP AP BC #Nx$H8 20 i) hMSH2 B RikKF
Fig.6 Protein level of h(MSH2 in CP, AP, BC and control groups
HE:5EEMBALE, *P<0.05,

Note: *P<0.05, compared with normal control group.
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WA | 5 | i 2 A 2 S SRR AR,
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BREP 4 B 15 2 P hMSH2 .hMSH6 . hMLHI hPMS2 £
Feak, HoR R R 9 ), nE I 8 i, A AR 10 441, L 10 4l
BELE® AN, RATHE R Box ,CML B4 &8
hMSH2 235 8 F WA, 1Al 3 44510 652 22 N hMSH6 |
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CML B 556 MNC K& K562 4l hMSH2 .hMSH3 .hMLHI
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hMSH2 &35 [ HARRF A, oAb PR 238 10 i B 1 e
B W25 A THENX T e S A 7 AN IR Br s A
FATE MR E / PCR ik, LIRTHIR 2 R A e &
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R W SRR P g R SR S AR I 2 I R L 2 S (HUAR
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i$ hMSH2 H #5155 8§ 40 ATR,CHK1 F1 CHK2 Ay45 4,
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MMR ZREBRG . XAl MMR Hfs nl gl DNA 541 A9 A Rkt
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4.5 il 3.4 £5, MMR R[5 (1 33552 ZFpHLETREEE s )
TIX g H AR — A AR R R P, SRR RS, ]
H SRR A B AT 23 5 S P53 ERAL 5 TR T, XA e
3% T hMutSa Al hMutLo (TIREYEAFAE 21, BT hMLH1A
hMSH2 Z& [0 43 3152 hMutLo F1 hMutSoc 14 55 2 (40 B4,
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Wi, ELBf 9 1Ak, HRB K- 2 BB TR FeAl]

AT A e — A 1 AR AR JE O Bk = R — >
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