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Detection of Promoter Hypermethylation of RASSF1A and CDH13
Gene by Nested Methylation Specific Polymerase Chain Reaction
in Hepatocellular Carcinoma Patients

GONG Huan-yu, LIU Zhen-guo, ZHANG Hao-ye

(Infection Section, The Third Xiangya Hospital, Central South University, Changsha 410013, Hunan, China)

Abstract: To evaluate the methylation status of the promoter region of RASSFIA and CDH13 gene using
serum samples from hepatocellular carcinoma(HCC) patients, nested methylation-specific PCR (nMSP) was
used to detect RASSFIA and CDH13 promoter hypermethylation in serum DNA from 32 cases of HCC,
while serum samples from 20 healthy individuals were used as controls. The positive rate of promoter hyper-
methylation in RASSF1A and CDH13 gene were 53.12% and 31.25% in the serum of HCC patients.
Overall, 68.75% patients with HCC can be detected with promoter hypermethylation in serum DNA. No
aberrant promoter methylation was detected in the controls. Clinical data including age, sex, HBV, levels
of AFP, clinical stages, invasion and metastasis showed no correlation with aberrant methylation of
RASSF1A and CDH13 (P>0.05). The data showed that it is sensitive for nMSP to detect the aberrant me-
thylation in the promoter of RASSFIA and CDH13 gene in HCC. The detection of RASSF1A and CDH13
gene promoter hypermethylation in the serum of HCC patients can give useful information for the screening,
early diagnosis, and prediction of prognosis of HCC.
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1.1 #HA

HCC 4 32 ik A 2008 4 10 J1~2009 4E 10
HAERBEIER | BeR) | EAeheihmEE, B
Pk 25 B, Lotk 7 )5 SFAAERE 566 % 5 Hoh HBV
FHAE: 28 75 LT AFP A5 I 45 4% <400 pg/L,
=400 wg/L 5 2 41; %I TNM 30 T~ 114
24 4 M ~IVHA 8 il ; 47 191] 35 22 2 2L P 2
UESE, FARBBALS T R B MR A 5 mL.
TEHR BRAL MG R 5 20 24 (HFREAAAS %
1.2 XFIEFRF

FEAF: QIAamp Blood Mini kit(£5[E Qiagen
7)), EZ DNA Methylation-Gold Kit (Zymo Re-
search Orange, CA), dANTP. FE [ K. RNaseA .
LA Taq DNA 34 (Takara 28 7] 77 ), DL2000
DNA ladder (JERTIRZE VEA F]7™ il ), Tris B3,
e Sy . S5 (3£ Sigma AF]). PCR 514
FPAN WLSEE Ik, 51T I A R R
AFA L. DMEM 53750 H Gibeo A5 T3
JEAAR/NAE I, BUM DU 2R AR 9 TR /] 2.

1.3 DNA HIREVFIEE

I35 H i 25 DNA 2 EC: B 600 WL I3 ™
¥ # QIAamp Blood Mini kit 13 B 5 JF 47 $2 B
HepG2 2 its DNA (42 HL: %% HLJ7 k5 75 e
A IAK HepG2, & 10% 074 113 Y DMEM 1% 5%
WRESE, R R AL AR i i, IF DA -
ST IR EL DNA.  1E A Sh JE I ik B 40
DNA F$REC: DAIbR B 40 A 43 125 W 40 125 AR A ok 2
Y, M-S0 EE L SR O L 4L DNA.
AHEHA MG DNA FI4HAE DNA S50 % A 0/ A o
B ERT, -80 CIAF& .
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I35 H AR R T Mg A ML i) DNA 2800 WA iR
AEMEME, CpG H A< FE LAk iy B m g e 7 A8 Sy Bk
WA E T F A I e e AN & AR AR . EZ
DNA Methylation-Gold Kit iz 71 £ 16 1fi 5 2l fk &
LAY LTS DNA K40 DNA, FAARERAEF: L
AT,
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FHIF nMSP 43 RASSF1A F1 CDH13 J:[H
SIYIFESI LR 1, PCR W AKR A 25 pl: &
10xPCR Buffer 2.5 pLL (& Mgz"), 2.5 mmol/L
dNTP 2.0 pL, LA Taq DNA R4 0.3 pL, 10
pmol /L FIAMI 51 145 0.8 wL, VAR ER & a0 &1
J5 IR DNA 2.0 pL, AZEE FKEREE 25
pL, MU PCR 7§24 95 °C 8 min, 1 M1
5 94 °C 30 s, # 1 raliR KRR & 35 s,
72 °C 35 s 35 ¥R ; 72 °C 5 min. 55 % PCR
FH R AR AN B AR 5 |9 4309 3 (B 17
I 1), 25 pL PCR (KR AL 10x PCR Buffer
2.5 uL (& Mg®), 2.5 mmol/L ) ANTP 2.0 pL,
LA Taq DNA R4 0.3 wL, 10 pmol /L (1) H &
AR 4L B IS 1 pl, Ml PCR
3G 1.0 L, MEBEFKERE 25 pL,
W] PCR 53X 2% : 95 C 5 min, 1 NG ;
94 °C 30 s, %R 1 ProiR kR IR & 30 s,
72 °C 40 s, 32 NMEH, 72 CHEMH 10 min. FIHTF
JE AN LR HepG2 1 DNA™ R GEH A M i itk £
i e DNA 1 by B 3 Ak BH 0 X B A=l F 240 BH
PEXT IR, DASEE LB FRES IR IR e B
10 WL PCR F=¥)45 2.0% (ISR WEEEIE FLIK , TR
R BE(EB) e f, THRERAUR RS T SR ZE L.
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& 1 RASSF1A #1 CDH13 5|95 IR NRE R I BB K/
Table 1 Primer sequences, annealing temperature and amplified fragment size of RAASF1A and CDH13

Gene Sense Anti-sense Annealing/(¢+°C™")  Length/bp
RASSFIA-F  AGGAGGGAAGGAAGGGTAAG TAACTTTAAACACTAACAAAC 52 207
RASSFIA-M  GGGTTTTGCGAGAGCGCG GCTAACAAACGCGAACCG 51 169
RASSFI1A-U  GGTTTTGTGAGAGTGTGTTTAG CACTAACAAACACAAACCAAAC 60 169
CDH13-F TTGGAAAAGTGGAATTAGTTGGTAT  CTCTTCCCTACCTAAAACAAAAAAAC 52 410
CDH13-M TCGCGGGGTTCGTTTTTCGC GACGTTTTCATTCATACACGCG 60 243
CDH13-U TTGTGGGGTTTGTTTTTTGT AACATTTTCCATACACACA 60 243
2 %R

1 2 3 4
2.1 & RASSF1A #1 CDH13 EE /531 FX F Marker pl p2 M U M U M U M U
EURNER .

AHIGE R nMSP 3546 440 it Je s N I35
H1 RASSFIA . CDH13 JE[R A HEA R, B o
JHl RASSF1A-F F1 CDH13-F M5 | 1153 514 1
207 bp £ 410 bp i RASSF1A J:[H K CDH13 3
FIR BT IX A B, 459 DNA A rhay ] 41 i
AR F B, SRJG 405 RASSFIA-M, RASSF1A-U
M CDH13-M, CDH13-U % 5 VE5 9175 2 Ik
Y3, XSPTRRYE (H3EL) brAs, FH S L AEER
SALB 3G, AR Y XTI
CRHEAL) b, RAARHEALS 1 54
g WoN, A 17 B 40 Mg R I s B
RASSFIA JEHERII(E 1), K%K 53.12%,
10 3L CDH13 JER R 3l X 7 AR (#12),
Ko 38 31.25% 5 1M 20 1l 1E 5 Xt BE 20 1L 1% 2
SN 1 R DR 1) S FE R AL, A s R L
FHIVIE 5 % B A i 358 7 9 5 TR S B R AR A R
P S A gt L (P<0.05).

1 2 3 4
M UM UMU M U

Marker pl p2
bp

169

B 1 RASSF1A E[E nMSP F=4 58 i B ik B

Marker;: DNA marker; pl; ¥ ACTEMEST IR p2: KT A
LTS, M. PRALL W, U RPREALEF,; 1.2;
I ompe s % ik 3. BEFBAE; 4. AR,
Fig.1 nMSP products of RASSF1A gene detected by gel
electrophoresis

Marker: DNA marker; pl: Methylation positive control; p2:
Unmethylation positive control; M: Methylation band; U:
Unmethylation band; 1, 2: HCC serum; 3: Normal serum;
4. Blank control.

2 CDH13 EFE nMSP F=4#) 5 i i ik B

Marker: DNA marker; pl: AL TR AT R p2: P8
raesd BB M. FARLEG; U RFEMEW; 1247
e H ik 3, BRI 4. AR

Fig.2 nMSP products of CDH13 gene detected by gel
electrophoresis

Marker: DNA marker; pl: Methylation positive control;

p2: Unmethylation positive control; M: Methylation band;

U: Unmethylation band; 1, 2: HCC serum; 3: Normal

serum; 4: Blank control.

2.2 RASSFIA #1 CDH13 EFRHEL 5 £ EIL
RIREHF X R

Giit M K, I3 RASSFIA Fl CDH13 Jik
PR 5 HE AL 5 B AR08 L PRI L I vE AFP.
HBV J&3Y DL g 4301 ARAD S 7% 2 1 o W]
AN (P>0.05). 14 4 HE 451 HCC
BE M P RASSFIA 2K . CDH13 B [H 575 H
G mR R, (HESTRITFEE X, X
AR ShaA R A G, AfriE— RSt
23 FWEERFRENRHEMLE

HCC S MG RASSFIA KPR F AL AG: %
h 53.12%(17/32), CDH13 Jt[H FH AL A HY %
1 31.25%(10/32), 32 ] HCC IfiLiE 4 68.75%
(22/32) Z/DREKL I 2] — > 3% 55 B 34k,
F15.63% (5 /32) 5 1) 100 35 Hh e [R] B A ) 2]
RASSF1A F1 CDH13 PRSI B B 364k,
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Table 2 Relation between methylation status of RASSF1A and CDH13 gene in serum and clinicopathological
freatures of patients with HCC

RASSFIA  gene CDH13 gene
Clinical data n
Methylation/ (% ) P Methylation/ (% ) X P
Age(Years)
<55 15 7 4
0.473 0.723 0.276 0.712
=55 17 10 6
Gender
Male 25 14 8
0.379 0.678 0.030 1.000
Female 7 3 2
HBV
Positive 28 15 9
. 0.018 1.000 0.083 1.000
Negative 4 2 1
AFP/(pg L)
<400 10 5 3
0.057 1.000 0.011 1.000
=400 22 12 7
TNM stage
t-1 24 12 0.376 0.691 6 1.745 0.218
m~v 8 5 ’ ' 4 ' '
Metastasis
No 18 3
1.245 0.308 4.073 0.062
Yes 14 7
3 W B RERCAT A SN IR e AR S k. HUR L ZE el

JHF A B g 2 D M P s ) B 2R, R
FRICT- . TARVIBRIEIAYT I 0 ik
Tk, FARVIBRBNAA G 78 2 K= AT
RIFRMEENZE. 7EIHIR 4R BE L
B AR, A TR YT AR AL, R,
A g 1 B2 WA T ST B R X
Wi 2 %o W PR R LR TR AT ST, & BRI
FHJA ST IX CpG 5 F B Ak (9% 3k PR e 7 stk
WG, SRR E I FRBE, I T MR
KA R Y 4 S R AN 0 & A L &
RIS FRH S K 2 AR SRR G S R, A
RASSF1A . P16, APC. R1Z1 %5112 3 H X fl &
w H S AR e R AR i R R A ), = —Fh
BRI o3 iR i ).

RASSF1A FE[H 2 2000 4 & B — AL F A
Jeftfk 3p21.3 ERAEIEE. Yeo W S T T
JHF- 240 e g £ T R DI B3 JH 9 4 25 4 o7 28 Ab
JEIMLE H RASSFIA JE R H LAk 1 X BERF 5T, &
PRI MSP G 25 5 55 AR R 1) i 9ee 20 2 k)
SERST A HIE 100%, 1ML RASSF1A 53 H 31k

BRI RASSF1A HILAL A L6 (42.5% )3t /)N
TR T RASSFIA FREAL Y Ho 4911 (92.5% ) 5
XA T HCC B 3K I RASSF1A H
b, HS5EmH IR 41.5%". Ik
Fe5 M PCR(MSP) 72 HETAI CpG & 5% H
FAL B F ), H MSP LS N Rt &,
RAFE AR, O TG I3 / M L e YR AR A
WP I DNA B H JERIR SIS AN S AR A%
WL BN, nMSP IEK 5 H RASSF1A 5
F AL B0 5K 53.12%, nMSP ¥:3E Tl HCC
BEMIEARAH DNA B9 H LIRS,

SEXETE F1-13(CHD13) & cadherin S8 B4,
RZ—, JE—FH LAY | AR AR A RS AR 4
. CHD13 TEAMRRGIT | 1555 3 S A AR
AT R A AR, CHDI3 FE & | 2L
i . M . e RS AGA T, R RIS A
CHD13 Jii 1 W AL BT AR SC > H 3 bk
E ey R Y g alll | Oy a6
R L5 R R, 7EF 4 T CDH13 JE 3+ H
AL IR CDH13 FEPH I3 () =R, i - 240 i
Je FR ML / L7 P CDH13 LR ) B REAR R A&
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B oM AR DL AR IE. FRATTR A nMSP 5 Xt 32 141)
JHF- 24 1t 9 £ I3 i 25 DNA BEAS CHD13 3 [
5’4 CpG & AL RS AT TR, W Ak Asr
HRiE31.25%, HIEWE LS4 CHD13 3k
bR R, PRz H AL AT R 5 HCC
%&ﬁ K, B B IR AR BT S A B B 1
A5G R A T P

MZAE 32 fi] HCC BH MiE A 22 #)
(68.75% ) /L REFu I £ RASSF1A 8 CHD13 J
o — A5 R R R AR R DU i i
RASSF1A . CHD13 F K H 56 Ak XF JiF 4t At 38 30
T B IG YT WA — 2 48 5 L
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