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Detection and analysis of methylation status of HHIP gene in human pancreatic cancer cell lines
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[ ABSTRACT] Objective:To explore the relationship between HHIP expresson and its hypermethylation in human pancrestic cancer
cdl lines,9 asto provide new indghtsinto the tumorigenes s of pancreatic cancer. Methods: Human pancregtic cancer cdl linesBxPG 3,
CFPAC1,PANC 1 ,AsPC1 and PaTu8988s were used in the present study. Reverse transcriptase polymerase chain reaction(RT- PCR)
and immunocytochemical S P method were used to detect the expresson of HHIP at mRNA and protein level s before and & ter treatment
with 5-azar 2 - deoxycytidine (5-Azar CdR) ,a DNA methyltranderase inhibitor. Methylation spedfic PCR (MSP) combined with DNA
sequencing were adopted to identify the Cp Gidand methylation of HHIP gene. Results: Expresson of HHIP mRNA/ prote n was absent
in the five pancreatic cancer cell lines before 5 Aza CdR treatment , and re-expressed dter treatment with 5 Aza CdR. Cp G idand
hypermethylation of HHIP gene was observed in the five pancregtic cdl lines by MSP and DNA sequencing. Condusion :
Hypermethylation in CoGidand of HHIP gene is corrdated with the inhibition of HHIP expresson in human pancreatic cancer cell
lines, and it might play an important role in the devdlopment and progresson of pancreatic cancer.
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4g931.21 31.3, GAG TGG GT-3 , 118 bp
Hedgehog 2001, 95 3min;94 30s,56 30 s,
3 Hh ) Hedgehog 72 305,35 ;72 10 min 2%
(78] 9] [10]
HHIP &G 1.4 HHIP
HHIP SP 2cmx2cm
’ A AP : ,ddH20 1 : 100
PG , ; 90 mm
’ . 2x10Y/ml 3
1 d ,PBS 3 , 1min;
1.1 BxPC- 95 % 15 min, 5 min,PBS 3
3 CEPAG-1 PANG1 , 2min;HHIP ( 1:100)4
AsSPC-1 ,PBS 3 , 5min; 37
(ATCC) , PaTu8988s Phil- 30 min, PBS 3 . 5min;DAB 5
ipps Universitat Marburg min, 2, lmin, 1 min,
Elsasser H P 30 min, 30 s, 10 min,
DNA 5 -
2- (5-azar 2 -deoxycitydine ,5 Azar CdR) ()
Sgma , TRIzol Invitrogen , L5 PCR (M SP)
RT-PCR () ~ HHIP  pG /
HHIP Abnova : DNA,  DNA,
, DNA Met hPrimer
(Qiagen Methylatior Gold Kit™) HHIP MSP ,
Qiagen ,Zymoclean™ DNA HHIP-M ( ) :5-TGT
TIANquick Midi  TTC GTC GTC GTC GTG3 ,5- CCA CAA ATA
DNA ( TTCACT TATCCGTATAACG-3 ,

) , TaKaRa Ex Taq™ DNA 86 bp; HHIP-U ( ) :5- GTT
TaKaRa TGT TTT GTT GTT GTT GTT -3 ,5- TTT
1.2 5 Aza CdR GTTATA TGGATA AGT GAATATTTGTGG

10 % T-3 , 86 bp 2541,
10 U/ ml DM EM . 37 5%CO: 10 x PCR 2.541 2.5 mmol/L dNTP
24 h 2.54l 0.25W 1

, 5% 10 ° mol/L TacDNA (2.5 UI1)0.1p
5 AzarCdR 48 h, DNA 2u | ddH20 17.4p1 95 30
5AzaCdR s55 30s,72 30 s,38 ;72 5 min
1.3 RT-PCR HHIP mRNA TRIzol 2% ZymocleanTM

RNA , DNA AsPC1 M
cDNA HHIP :5-GAT GAA AGA GGA 86 bp ,
CTG CTA AGC CG3 ,5-TTC TCA AAT CAA
CTT GGT GTG GA-3 , 175 bp )

GAPDH :5- ACA TCA AGA AGG
TGG TGA AGC A-3 ,5- TCA AAG GTG GAG

2.1 RNA 1ul RNA
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1.0% , 18S rRNA 2.3 HHIP ,
28 S rRNA , , 5 Aza CdR BxPCG3 CFPAC1 PANC1 As
RNA RNA PC1 PaTu8988s HHIP
D2so/ Da2so 1.9 , RNA , , 5 HHIP
DNA 5 Aza CdR ,BXPG3 CFPAC1 PANC1 As
2.2 HHIP mRNA RT-PCR , PC1 PaTu8988s ,
5Aza CdR BxPCG-3 CFPAC1 PANC1 As HHIP , 5
PC1 PaTu8988s , 5 HHIP ( 2, RTPCR
HHIP mRNA ; 5Aza 2.4 HHIP CpG 5
CdR ,BXPCG3 CFPAC1l PANC1 AsPC1 DNA MSP BxPC
PaTuB8988s HHIP mRNA 3 CFPAC1 PANC1 AsPC1 PaTu8988s
175 bp , HHIP M 86 bp U
MRNA (1 , HHIP CpG ( 3)
bp M Al A2 Bl B2 CI C2 DI D2 El E2 AsPC1 MSP M ,
, 80 CpG
( 4A); 80
1 5AzaCdR G
HHIP mRNA ’ =y
Figl Expression o HHIP mRNA in pancreatic 4B ( GG )
cel lines before and after 5 Aza- CdR treatment ,
M : DL2000 marker; A: BXPC3; B: PaTu8988s; C: AsPC1; D:
PANG1;E:CFPAC1. Al-El:Before 5AzaCdR treatment ; A2-E2: '
After 5-Aza- CdR treat ment
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Fig2 Expression o HHIP protein in pancreatic cel lines before and after 5-Aza- CdR treatment (immunocytochemical S P method)
A :AsSPC1;B:PaTu8988s;C:BxPC3;D:CFPAC1;E:PANC1;Al-El:Before 5Aza CdR treatment ; A2-E2:After 5 Azar CdR treatment. Origi-
nal magnification: x 400
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DL 2000 BXPC-3  CFPAC-1 PANC-1  AsPC-1 PaTu8988s HHIP
Mackr M U M U M U M Uu M U [17] HHIP
[18-19] a
86 bp — RT-PCR
HHIP 5 BxPC3
3 HHIP CFPAG1 PANG1 AsPG1  PaTu8988s
MSP , , 5 Aza CdR
Fig3 Methylation-specific PCR of HHIP in 5 HHIP ,
pancreatic cell lines HHIP
M :Methylated primer ;U :Unmethylated primer
M SP HHIP
g0 20 100 , HHIP
MML“J—AM
GITITYGITIGITIYGIYGIYGCIYGCIYGTIYGIT
Original sequence [20]
, CpG
[19]
Post-treated sequence M SP HHIP Cp G
50 &0 70 M SP
I—lLl—hl—l—l—l—l—l—l—Ll—l—hl—l—l—l—l—l—th—l—l—Ll.
TATTATTITAGAGITTAGIGIIGGITIIIGI
Original sequence
"N DNA ,
Post-treated sequence
M U
4 AsPC 1 HHIP M ,
MSP M U
Fig4 Sequencing results of MSP product of ' M U ’
HHIP gene in pancreatic cell line AsPG1 '
A : Methylated sequending result ; B: Unmethylated sequenang result ’
5 M
3 U
Hedgehog Hh 2 , 5 HHIP CpG
PTCH Smo : MSP
di DNA ,
(- CpG : HHIP
,Hedgehog CpG , MSP
[12-14]
,Hedgehog , HHIP
, Hedgehog , 5AzaCdR HHIP
[13,1516] H H I P M SP 5
Hh , HHIP CpG :
Hh PTCH Hh HHIP
,PTCH Smo , CpG HHIP
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