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[(HE] 8@ %Kit PTCHI XEFENETBAA POER K =T HMRA 5-A 22 - AW HF (5-Aza-dO) X B Bt 36 57 1
A, ZT&:wWI0GAFBAR L EEFEF N AP % MMk AGS, #1842 F0 4 o 9 & RNA o 2 B 4 DNA, i &
QRT-PCR # 3l PTCH1 # & # mRNA %L,Mbp(methylatlon specific PCR) 44T PTCH1 £ & B 2 F X ¥ £ & 4, A 5-Aza-dC
AFEAGS WMk, AR E ARSI A BT EWNE PTCHl EEF A FWHE, 2R . G848 BFE¥A48H
BBtk AGS ¥ PTCH1 # B kg ah FF AT Z AAEK AKX RE G —0.591(P=0.006) ;5-Aza-dC ¥y 4 32 3] 5| &2
B AGS W R A BT G /G W . PTCHI # X A £ F R MBI kAH i, 4 PTCHIEZFNBEH FREHF &
& B 4 M PTCHL K %k 3k £ B R B 2 — ,5-Aza-dC f 3 # PTCHI 3 E]??U&H(NJ}*H’”‘iﬁtiz\,ﬁﬁ%ﬁﬁ”;&é’ﬂmﬁﬁjﬂo
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Role of PTCH1 gene hypermethylation in tumorigenesis of gastric cancer

ZUO Yun,GAO Jun, LI Zhao-shen” , SONG Yu, TU Jian-cheng, CHENG Zhi-jian, WANG Hao, FENG Yu-fang, CHEN Ya-
nan, LIU Su-xia, GONG Yan-fang
Department of Gastroenterology.Changhai Hospital,Second Military Medical University, Shanghai 200433, China

[ABSTRACT] Objective: To study the effect of PTCHI1 methylation on gastric carcinogenesis and the therapeutic effect of
methylation inhibitor, 5-aza-2'-deoxyeytidine (5-aza-dC), for treatment of gastric cancer. Methods: The total RNAs were
extracted from 10 gastric cancer tissues, their corresponding adjacent normal tissues, and gastric cancer cell line AGS. The
PTCH1 mRNA expression was detected by Quantitative real-time PCR (QRT-PCR) and the methylation of the promoter was
examined by methylation specific PCR (MSP). AGS cells were treated by 5-Aza-dC; the cell cycle and apoptosis were examined
by flow cytometry, and the methylation level was also observed. Results;: PTCH1 expression was negatively correlated with
promoter methylation in gastric cancer tissues, their corresponding adjacent normal tissues, and gastric cancer cell line AGS(r=
—0.591,P=0.006). 5-Aza-dC treatment caused apoptosis and G, /G, phase arrest of AGS cells,and also induced demethylation
of PTCHI and increased its expression. Conclusion: Hypermethylation of PTCH1 gene promoter region is one of the main causes
of low PTCH1 expression in AGS cells. Demethylation agent 5-Aza-dC can reverse this methylation status of PTCHI1 and
regulate the expression of PTCHI1,suggesting a role for it in gastric cancer treatment.
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Hedgehog (HHD {5 538 s b M MR IR & B b f& gl Madkh PTCHL JE 9 W R AIR S 5 23K, DU K
MEESFHLH Z —, KISk S 5 2R Sk Mg W3R 5-R/ 44-2"- B A T (5-Aza-dC) Xt H
KA HH 5538 i £ 245 SHH, HHIP, 40tk PTCH1 3 B 5k A1 36 38 09 5 i, ) 45
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55 1EH A SV H B BT R UE 5L Ol AR AE .
hE R E 7B R E 3 6L TR AR RS 60 2L TG
AR 5K Bk TR B R 2 2 AR YT, AN H
FEAN MO bR AGS W H o E R A7 B I AR Bl g
Bed bt & 10 %0 B 4R Mg 1 Ham’s F12K $5
FRI 37°C .5 % COH M I,

1.2 EEZRXANAME  5-Aza-dC W H Sigma 237 ;
TRIzol IFI W A Invitrogen 24 ) ; RNA J2 # 57
& PLIL A F Annexin V /PT Bk ji =X 8 12 4 I
WA A S EAEY TRARAF; F
Ak & EZ DNA Methylation-Gold Kit™ Il H
O KRR I & A RA R ABI7500 B 52 &
PCR X bh 26 [E B AW RGE o8 w77,

1.3 5-Aza-dC 4 ¥ AGS @i, AGS 40 g bk 7% 5
3X10°HEM T 100 ml KiFoi P, 29 24 h 5 A0 A %)
BOE KW, FRFEM A AL E S 5X10 “mol/L
5-Aza-dCALBE, 24 h #e i 1 WK, ELEALBE 3 d, e £E 40
i, RIS RN 5-Aza-dC 17 55 5% (14 41 B 7 Ry it
M, SR M ah 32 RNA Fil DNA $ETS256 2047 .

1.4 % RNA ## cDNA 4 & & DNA #4100
mg A ZUEWE T WF S B AR L BE2Y 1 X 10° AGS

AR T PBS vk 5 g0 WOAR | 4 B 7 il 4R s
RNAUH 50 pl TE 8 ) , B UK A I RNA ¥ B8 K 4
JE, W1 pl B RNALIIA 1 ul 0.5 pg/pl Oligo-
dT18,10 pl DEPC-H:O,iE%,70°C /K 5 min J5 il
CE VK AL RO A LTI 4 pl 195X R
MM .1 pul 19 20 U/pl RNA BEMHIF L2 pl 1)
10 mmol/L dNTP,iR4)J5 37°CKI 5 min; FEMIA 1
pl B 200 U/ pl 2% 568§ (M-MuLV) , 42°C /K 60
min J&, 70°C /K ¥ 10 min & 1k & B 5 W, & LAY
cDNA* ¥ —20°C i fF 5 M1, S EVHIN 20 i DNA §%
WA W /A AR U7 ¥5 3R 45, NanoDrop-1000 4= i
RS /0] WG 73 66 B I DNA Jif
1.5 PTCHI AR # %eaf 22 QRT-PCR #&al I
cDNA =4 2 pl B MA PTCHL b Fif514 (%
145 0.5 uls 2 X SYBR Green RealTime PCR Master
Mix # 10 pl. T WK 7 pl. 76 ABI7500 #9520} 2
PCR A E3EAT 35 A9 HEARFR ARG L 554 95°C 5 s,
55°C 5 5.72°C 30 s, DA practin fE RN S, ¥ 1=
TSR I 2 AT R 27 2O 84T PTCH SR AR %
KA TR E EAT SIS BRI FRL UK 0T

X1 SIMFEINNTEEYKE

Tab 1 Primer and length of PCR product
PCR type Gene Primer Product length(bp)
QRT-PCR PTCH1 5-TGT GCG CTG TCT TCC TTC TG-3' 119
5'-ACG GCA CTG AGC TTG ATT C-3'
B-actin 5'-GCC ATC CTG CGT CG-3' 260
5'-TGG GCA CCG GAA CCG CT-3'
MSP Methylation 5'-GTT AAT TCG TGA TTT TTC GGA-3' 197

5'-ATA ACA AAC CTA CGA ACC GC-3'

Unmethylation

5-AAT GTT AAT TTG TGA TTT TTT GGA-3' 197

1.6 AX fmpaslbn ze i B 3 fe 8 = U AL
MR HE Y AGS 04520 1 X 10° 40 L, L 1 000
r/minE > 5 min, H# EHEFFEW. 3 ml 0. 01 mol/L
PBS(pH 7. HVEH 1 K, B0 FE PBS, AWK Hl%
M 70%8 S 1T ml 4°CREE 24 h L E, BOoRk
[ E# .3 ml PBS B 5 min, 400 H A5’ i 3§ 1
WL B2 PBS, A1 ml A9 PT Yl (MR N 100
pg/ml,0. 01 mol/L PBS.pH 7. 4) 8, 4°C k¥ 30
min, i3 4 A AR I 20 At ] B R AR A R TR

1.7 E R %44 DNA K EZ DNA Meth-
ylation-Gold Kit™ H 3 4k 30 7 &, % 1 B 5 e 1,
RAELBTEW T B 20 1 DNA (500 ng) FE &, A
130 pl Bl 419 CT Conversion Reagent. it & J5
98°C it 10 min, 64°C i & 2.5 h, 4 CIRFEEH. H

600 pl ) M-Binding Buffer Il A& 1) Zymo-spin
BT R ER 4 CHRIFER 1L DNA T A Zymo-
spin BOH P CEUENR A, 2 E L 30 s, BBR
W HMA 100 pl B9 M-Wash Buffer 24, B0
30 s; A 200 pl B M-Desulphonation Buffer |4
Ff HBCE 15~20 min, 2H B L 30 s; LA 200 pl
1) M-Wash Buffer 2|4, B0 30 s; il A 30 pl
M-Elution Buffer, & 0 W 8 # /L 47 ) DNA, %k
f) DNA 7] —20°C {47 1 R & H .

1.8 MSP (methylation specific PCR) #& @ )i
ABI 2% A B Methyl Primer Express v1. 0 {2 %t
PTCH1 mRNA #5552 ih A8 GHh 0 8 |
I —3 950 bp M FiE+2 050 bp #E4T CpG 543 #7 Fl
ST, MSP 5149 W% 1, BUE WA AR £k A 2 i
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#

TR 2009 4 8 A LA 30 %

9 DNA 8y, ¥ 5 B J7 1% BE i By A4 & 47 B T
PCR #3884 , KA 41T . 95°C HAEYE 5 min, B 10
AEER R BT PCR(94C AR 30 s, & M R B A 416
Wi 0.5 C, N Tm E+3°CRER] Tm {H—2°C , Hfa]
30 s, 72°CHEAP 30 s), J5 40 DEI N PCR
<94°cw¢ 30 s, Tm fH—2CHE M 30 s,72°C #EAH 30
o PTHEFEMIAT 1.5 Yo BN B A e UK A BT
1.9 itz R SPSS 13. 0 Gl kit 47
3Hr, PTCHI £ mRNA FxF k875 B 448
FlJE 55 1E 8 41212 8] 1) 22 5740 B ok HE 280 Mann-
Whitney U #:55 , PTCH1 3£ [ 5 35+ H 3 b R 16 i
4141 55 1 H AL U2 (8] (17 2% 52 43 MR F Fisher
Kk, B4 PTCH1 W 4L R 5 3k i A1
KAEST BT K H Spearman’s K%,

2 # B

2.1 PTCHI1 # B mRNA & § % % . AGS, § /&
MR ey EF AR P kR U ER QRT-
PCR #:0 % BL, PTCH1 % K 75 B % 41 20 fn 5 98 40
Ml AGS HAFEHAE—E 1 FRE I E AGS B S B,

Cn04 Calb

55 B R 7Fﬂ JI U4 PTCH1 YA X 4235 &
Sy 12620, 89 Fl 2. 7441, 67, P 4 = 8] £ 15
%ﬁ%%%ﬁ(;q:mm:o. 023),
2.2 MSP#n PTCHI AR &3 FRXAEF &4
Ry EF AR FHTFEAALTAL HTME
PTCH1 5 [H 7 B 8 4 80 W b iy & AR 3 FRATT X
10 1) 15 g 4 20 J L9 5% 1E W L4 T MSP K
?)ﬂJ 6 B LR 1 95 55 0 W A SRR P Bk YT
BT, KR BN 60 % 1 20% (Fisher #i VI,
MR P=0. 057, R P=0.029), —&F
FEF U B 0 PTCHI 3 K 77 78 3 H 38 kR
PN I W 115 S e G SR S
2.3 HEAL P PTCHI FAMLEL £k ahta £
Hao# R Ti#—2%08 PTCHI £ik5H )57
H3E Ak 2 R 56 2 L FR AT 10 1) 18 i A 57 1E 40
Uk PTCH1 JE R i B BE 4k 5 A0 X 3R 5K i F 47 T 41
PR i U SRR T Ny L S T U
Zih PTCH1 By %5 I & 8 QRT-PCR fH 43 %l K
0.9340. 7181 2. 58 £ 1. 52, 5 H FL AL R 75 & 74
X% MK RECN —0.591(P=0.006),

Cn06 Ca09 Cn09

BH1 BE
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Fig 1 Products of methylation-specific PCR (MSP) of PTCHI1 gene promoter in gastric cancer and adjacent normal tissues

Ca:Gastric cancer; Cn:Adjacent normal tissue; M:Methylation PCR production; U:Unmethylation PCR production

2.4 5-Aza-dC & 3t § & AGS @ fo Bl B 4= 8 =
% PTCH1 AR P RALKESW Hra EHAEKNDY
AGS il 510 “mol/L 5-Aza-dC 43 72 h )& .
WA 4 A AT PT Y (0 (%) 40 A JE 01 I (P 2) , Ak B
J5 AGS Mg B8 Go /G SABE Y . RIS, W8 1% 4
4T Annexin V /P1 X Ge v 4 0 40 g 98 1=, Ab # )5
AGS 4L I B T gl i, 3 M SR A5 R R
WY, Ab 3820 5 0 B4 2 [A) A7 7E 1 3 25 S (P<C0. 05,
B 2), X 5-Aza-dC 4b P AT 5 B AGS 41 g ;N
PTCH1 A& H B RN K3k 23 4T T MSP FlAHXF
FAR MM E W E 3 s, A BT R AGS 4i i
TR PTCHI K H 36 A 7 51045 2] 4 1 1hip 2 B
EFPFIAREY 3, PTCHI 2% [H mRNA M Xt % ik &
BAR AL S B AGS #i R R 3h PTCHI 2K X
37 41 45 20 9 3 i B S AR Y SR BB PTCHIL
FEH mRNA X RIA 5w, #F— %Y PTCHIL

JE DR A 5 LR R A G,
3 i it

AT R i 96 6 WL 35t A% 2 AF 9 i IR, I RE 4 R 4
ML JE R4 DNA A7 46 ) 32 I8 H 56 Ak A 4 X3
CpG B B AL, = CpG 5 Rk 3 kT &
SRS 43400 i 25 I 0 L R 5 | R A R P A Ak
BLAI 2 B AR ) 5-Aza-dC ] fiff X 26
FH 56 b g 2 A1 7 R A 3R 3k L AT & 4 AR AR

HH {5 g2 —NAERREE N EEGE S
M 38 B HH R 5 72 IR IG T R 30 5 Dl 38 BR L T A
TEH A b o R IR SRR IR . SR, 7 B2
HLE MBI E M HH 555 S0 7% 5 0s T
o | R A% o g R0 b e . R AT B SR O AR AE L A /DN A
it g 4 21 e 4 B & b AT R I B SHH @ % 58,
81U IHALE R IE M MR i R (B S H JHEM
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Fig 2 Cell cycle of gastric cancer cell line AGS treated with 5-Aza-dC
A Untreated cells; B:Treated cells; C:The statistic result of cell cycle (* P<C0.05;n=3,x=%s)
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Fig3 PTCHI methylation and PTCH1 mRNA expression of gastric cancer cell AGS treated with 5-Aza-dC
M: Methylation PCR production; U:Unmethylation PCR production

JBERR) 2 ik SHH K H 2z & PTCH™ , SHH 1 i X ¥
HHIP 7€ & W 38 I 77 76 = W46, 78 B A SCmk
B P R WL PTCHI JE PR 7 B 98 v i) dile 2 0 58 45 (1)
RiEJLFR W PTCHI 6 W 34k 5 B X A2 1
SR IE AR S50 & BUAE 1 9 4 21 i 5% 1E 41 41
e A0 R P T REAR I 2] PTCH1 mRNA, H 5% 1E
W R A R R AR R AL RN A B bk rh A
10 AL, F W0 PTCH JE /R g 3 A, v
S A B T e R R A LR 2 —

ARG K B E i & B T AFE PTCH1
B FREE R EER L, BRARRS 5 HE
PTCH1 H AR A 1 73 F L, o ik 5 B
WA )2 R AR B OC R L AT o PTCHI 2k [ & H 34k
VB B bR R O S B IR YT KBS L Rt
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