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Abstract

AIM: To investigate the value of detection of
stool miR34b/c methylation in the diagnosis of
colorectal cancer.

METHODS: Multiple displacement amplifica-
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tion (MDA) was used to amplify bisulfite modi-
fied genomic DNA, and methylation-specific
PCR (MSP) was used to analyze methylation of
miR34b/c in colorectal cancer tissue and stool
DNA from 126 patients with colorectal cancer and
stool DNA in 64 patients with benign diseases.

RESULTS: In 126 cancer specimens and
matched tumor-adjacent tissue specimens,
95.2% (120/126) and 11.9% (15/126) showed
methylation of miR34b/c, and there is a signifi-
cant difference in the rate of methylation be-
tween them (P < 0.01). There was no significant
correlation between methylation of miR34b/c
and clinicopathologic parameters (all P > 0.05).
The rate of methylation of miR34b/c in stool
DNA was significantly higher in cancer patients
than in patients with benign disease (90.2% vs
7.8%, P < 0.01). The sensitivity and specificity of
detection of miR34b/c methylation in diagnosis
of colorectal cancer were 90.2% and 92.2%, re-
spectively.

CONCLUSION: The hypermethylation of
miR34b/c is frequent in colorectal cancer and
may be used as a novel diagnostic biomarker
for colorectal cancer. MDA and MSP techniques
provide ideal tools for analysis of methylation in
trace DNA samples.

© 2013 Baishideng. All rights reserved.
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displacement amplification, MDA)H K x4 it
T ARER B S AR AR AT & R R ALY 3, 454
W A ACH S PCR(methylation-specific PCR,
MSP)#it] 28 22 Fw J64% F miR34b/c 2k B F 2 AL
KA.

ZR: 2 HMEFEALZmiR34b/c AR 69 F L
L Fa M % A 95.2%(120/126), *T 544 9% & &
WL A 11.9%(15/126), W H WA B E 2
F(P<0.01); miR34b/c ¥ ALK & L5 &6 Kk
AR TR FAR £ (P>0.05). 4 AR ER
miR34b/c ¥ A AL Ak % £90.2%(111/123), £
%5 T EF AT IRT.8%(5/64), £ FH %t 3 &
SL(P<0.01). 42 DNA miR34b/c A T 4 B %
TR W GG AR 1 91.2% , 4 1 4 92.2%.

5 miR34b/c W AR L AW 2o
FAFA4E, o] £ miR34b/c T AEALH 2R A
% AT 205 W e — AR e AT B AR E .
MDA % 4-MSP 4 miRNA # F AL > T HRAE T
—Fr BB AT T
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HY). ASCKH 2 B Y B (multiple displace-
ment amplification, MDA)F AR A 85 H 34k
B 5 PEPCR (methylation-specific PCR, MSP)H; AR
I T 126450 45 FL e i FE(EmiR 34b/cHE ]
FEAOIRES, DAER HoAE 45 B W S 2 Wb i
INAEEAIEIEN

1 RS

1.1 A4t

111 ARAOKCSE: IR A1 23 bR AR ok B R e 5 4h
R AR RF2011-06/2012-08 41 B 45 H 1% &
=, B6TH, 59, ik A38-82%, S
52% . T AR AR R R AR, R
MR R A, /NI 22 P K SR A AR I
DNA, -20 ‘CORA7; I [FIHIEFAF i A UL AL 1 64
91 1 O R (3748 BV i J 2, 27481 B
Jik it B AR ) AR S ARSI 0 ) R K M g R
FHARJG LRI s A 8Us A, 38 f
-80 CIRAF. A1 B AL ARG B AR SZ AT B
JEOIT AR50 S 1) G [R] 05 2 32 1 )
A AZIDNAFRBOA & RARH UL KA
DNA$EHAF &5 4 M DNASEAF & RAR 4>
1L KEPI DN ASE GRG0 R S Ak B 71
Wizard DNA Clean-up system(Promega/s &)«
EZ DNA Methylation™-Direct Kit; X-SssI A V)il
(FEFEINEB A w); % A R S £6 (L DN AREAT
43N 143857 & EpiTect Whole Bisulfitome
Kit(f#[# Qiagen); PCRY 171X 7]: HotstarTag DNA
polymerase(#[E Qiagen).

1.2 7

1.2.1 AF4DNA#FRI: (1)HLDNAFIFEE:
EEAVV AR L S E SR 0 S o7 g =3 TSR
WRIG S I UL B EZIUDNA; (2)FEDNAFH I
HX100-200 mgF&fd, Fstool DNA Extraction Kit
FEINDNA, #RAE3ZUIIEET, &5 - ANt
PEASCRST I 4 188 % 5 1 (3) A LDNAH G R
A=A ) 4 1 R 2L DN A BB 1) e e B E
NAMEMAEAR PRI DNA, #4288 1t
FEAT. EHUDNAJG HSss T ARSRIFTIEH A
0 i 5 ERTA A Sk IBH 0T R, oA 428 Ak 2 ) 9 L2
JH 2 PRI A A DAy [ )

1.2.2 ARZDNA LALER 2546 A ZUL
HADNAZH “Wizard DNA Clean-up system”
TR BB AT 8, A i R 2L ZHDN AR
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2E S|1¥E5l BWEE(C) HERAR/bp)
miR34b/c-UF 5'-TGGTTTGTGGGGTTTTAAGG-3' 59 147
miR34b/c-UR 5'-TCCCAACCCCAAACCCTA-3'

miR34b/c-MF 5'-ATTCGTTTCGTTTCGCGTTCGTTTC-3' 59 128
miR34b/c-MR 5'-CTAAAACTAACTCTCTCGACCCCG-3'

RIRE N E1f: 28 “EZ DNA Methylation ™-
Direct Kit” 71 &1t BT,

1.2.3 MDA LALER £ 3 3519 DN A AT A 25
2033 i H EpiTect Whole Bisulfitome Kitf™
B S AT A R AL 3, BIELS WL AR R A
BEHIIDNA, IS pL K# K, FIIALESK
i1 uL REPLI-g Midi DNA polymerasef129
uL EpiTect WBA Reaction Buffer < Wi &1, 4
DiiRA], 1828 C ARl AL 209 3G )88 h, SR e
95 °C 5 minZ 11 X WV, 4 ‘CLRAT.

1.2.4 ¥ EACH FHPCRA= & k4547 miR34b/c
RO AR A S | ) 2 I8 2 2% Gk 7], 519
FPA B KR LR 1 P L (K 1); PCRA|
Yl B A T TREAE AV AR 2 pL
LMD AY 3L N4 DN A AR, PCRX N
1A% 425 pL: 10X Buffer 2.5 pL , Mg™ 0.5 pL,
TaqDNAZ 0.2 uL , ANTP 2 uL, FRALFIR
AL B FUFSIE1 ul, Ll MDAY 41
FEPIZHDNA 2 pL oA, Kb 7K 15.8 pl. [A) i

Z%: 95 °C 10 min, 95 C 305,59 °C 30s, 72 C
30 s, BL EAPERILA0ANEER, 72 ‘CHEMHIT min. &
IRPCRY MG, 45 pL PCRyMIAE2%I IR B
el AT VK, T A R G 5 5 RO
.

Brit AT K SPSSI3.048 i kT %
i3 HT; B FRAmiR34b/c FHEALAS HU R 2 A EE
B, XM K%, P<0.05I WGt 2¢ AT Bt
ZE5t;, P>0.0SNA A S EE B EEZE R, &
T P R RS S P SRR A I 2 X5

2 BR

2.1 4 A M %A 2miR34b/c A B W A ey # b F
1E12641 45 B 41239, 95.2%(120/126) 4%
HimiR34b/cJ A AR, 150 R [ 5% 1E 421
HAA11.9%(15/126) 6 th F AL, — & LA i)
BENZEREP<0.01, K1).

2.2 £42miR34b/c K B TR B & 1260
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150
50

B 1 MDA-MSPEZARMIMILE B iz Rz 4B LRI FEEmiR34b/ B
REVEPEAL. P: o5 I 2HAR; T: BT, S: ZE{FDNA; u:

45 1 e AR A AR A, 3K e A
B ERIR123F bR A, 90.2%(111/123)4%
HmiR34b/cHE A AL, T R miR34b/c
F LA A R N 7.8%(5/64). 5 BlR 41 4L bR A
miR34b/c FIEALKT G BLAR L, 76 BT A 12041
miR34b/c AL B PE R AL bR A, HAT 11
B SEAT AR A A BHPE; J 2L SV BE bR AR, X
(AT ARA IS A B, $E 7R 3T AR A miR34b/c
A HH 2 R RO ME RS AT T %, (R SR G
. S miR34b/cIt K AL 12 W 45 L e 1)
BB 2991.2%, 1 2490.2%.

2.3 miR34b/c ¥ AL 45 A 1 5 s Rk BB A S e
% B SIS T 12000 45 i 41 2UR 111451
55 e F 3 25 miR34b/cHE N FHIEAL 55 s
PE S SRR MIREAEE L IR 23 S A B4 )
(AH DG REAT T K256 53 B, AR R IABATT 2 TR] ()
AN (P>0.05, %2).

3 17E

miRNAE—2£19-25 bplIfRFAEmMIG . bk
RNA, BAT S8R AT R REER. —4
miRNAW 5ZA4, B8 LA AR mRNA 3'
R SE A, S EmMRNA K B iR ok 2 R
(M, 75 G AT RN R IL, 2510
2 241 L 4 B R O T 4 T O AN A A TR B, R
ZRmiRNATE 8 T ok B v vl G4y v 5 T 2
(£ () VP Z TR IS 7 miRNATE 45 H Y
FE AL LR IE A RIS, W BRI
IXEEmiRNA S T AT 2k 2 ek o,

Kalimutho % &
824 45 A Jh 5% F
97.5%# S5 1) .77
miR34b/c ¥ &AL,
R BLTS5Y% 8 f
#DNA miR34b/c
VAL, 75%%45
MR T AR
BT AA TR
#4935 BT 4L
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= n BEl  RPEWK PIE n BEL REPEIY PE

M3l

5 67 63 66 60

L4 59 57 2 0.795 57 51 0.789
FH(S)

>65 47 46 1 46 44

<65 79 74 5 0.523 77 66 10 0.212
e iy=

TR 39 38 1 39 38 1

T 87 82 5 0.747 84 73 11 0.132
liilzwap:i

| 12 11 1 11 9 2

I 52 50 2 52 47 5

1] 48 46 2 47 43 4

Y 14 13 1 0.555 13 12 1 0.766
REEDE

[ 38 37 36 34

I 52 49 51 45

1] 36 34 0.342 36 32 0.645

20084EToyotaZ " % HlmiR34b/c{E 45 1 ke h
AEAE R AR I R FH AR, 100%(9/9) 1 25 T i 4
Ji A T LK, 90%(101/111) 1) 45 e 4 £ %
FJEAL, SR DN A S 4 5% B 400 161 7] 5 - ot 4
ST AT e 2 AR A 5 5 4 s A TR
miR34b/cf Ik, 1ESE T miR34b/c FH AL FIHAG
TR &R, 20114EKalimuthof 7k — 4
UESE T Toyotafl & B, 7E82M1 45 H i, 97.5%
(19939 2 7R miR34b/c AL, JF A INT5% (1) 20
DNA miR34b/c T HAL. iZWFoT ] R 20
DNA miR34b/c(’) H R4k (A 2 W] AL T 20 21
(R R IEAR A HH R, (0 75% R BH M4 m] 4 b 45 .
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ment amplification, SDA)J7 VA G2 f 4% & e 1
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