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[# E] 8@ WEAGE EHALS B AGS 1M+ A5 78 X141 HAE FH 8 FH( human hedgehog interacting protein,
HHIP)JEN 3 31 K38 CpG By i) 3L AKF R S BB AL KR, F ¢k :RT-PCR K 30 il A B FEH 41 354
AGS i HHIP mRNA (W335 , S 4 2300~ 5 i F H A0 55 5 M PCR( methylation specific PCR, MSP )73 31 46 ] 15 9 4H 21
FEE 5542 HHTP F235F HHIP ZER 5 3 F XU 3LRIRAS . AGS AT H SRR 55 B8 BE 1 77) 5-20 242" -JBd B M F( 5-Aza-
2'-deoxycitydine ,5-Aza-de )X PR /5 , RT-PCR \MSP FIER AL T PCR( bisulfite sequencing PCR, BSP )2 5I46:3 AGS 411} HHIP
mRNAZR K 5 3 F Xk 50K P25 . CpG 5 A Ay 55 808 1284k s 43 A HHIP 52K G 8h T IX CpG & F LK 254k 5
HHIP mRNA Fih /KPS 2 (] A ek . 48 R« BILHZTP Y HHIP mRNAC0.82 + 0.38 vs 1.60 +0.26,P =0. 000 ) F12&
(0.51+0.03 vs 0.83 £0.27,P <0.05 M FIXBML T AL, IF B 5FE HEH TNM 438 bR kL 2556 R 1 o i 3
HFEMEC B P >0.05 ), FEHALUF HHIP 3 H 5 31 X H 34k K7 B8 10 F B A AGS 4l (17.7 £3.59 )% vs (62.9 =
6.14)% (99.7 £0.67 )% ,3J P <0.05 ], AGS Z4BJfi7E 5-Aza-dec T U5 HHIP mRNA 3Kk W] B 7( 4. 68 £0.22 vs 0.21 =
0.12,P <0.01 ), HHIP 3 81X B 34k K SE I 8 FFEL (10,1 20.21 )% vs (90.2 £0.67 )% ,P <0.01 ], CpG & W FeAb iz
MWD T H HHIP JER 5 37 X 40K F-5 mRNA FE 2K r= -0.693,P=0.00 ). % #: HHIP 3£ 31T
IX. CpG £ iy e P AL K- ] RESE S A ) HHIP 2R KR5S 5 BRI kL.
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High methylation level of CpG island in HHIP gene participates in the occur-
rence of gastric cancer

Song Yu, Zuo Yun, Tu Jiancheng, Feng Yufang, Xu Zhiying ( Department of medical oncology, First People’ s Hospital
of Zhangjiagang, Zhangjiagang 215600, Jiangsu, China )

[ Abstract ] Objective:To Observe the methylation level of CpG island in human hedgehog interacting protein ( HHIP )
gene in gastric cancer tissues, peritumoral tissues and AGS cells, and to explore the relationship between the methylation
level of CpG island and the tumorigenesis of gastric cancer. Methods: The expressions of HHIP mRNA in 30 human gas-
tric carcinnoma tissues, peritumoral tissues and gastric carcinoma AGS cells were detected by RT-PCR. The expressions of
HHIP and the methylation level of promoter region of HHIP gene in gastric carcinnoma tissues and peritumoral tissues were
detected by immunohistochemical staining and methylation specific PCR ( MSP ), respectively. Before and after the treat-
ment of methyl transferase inhibitor 5-Aza-2’-deoxycitydine ( 5-Aza-dc ), the HHIP mRNA expression, methylation level of
promoter region and methylation sites locus on CpG island in AGS cells were detected by RT-PCR, MSP and bisulfite se-
quencing PCR( BSP ), respectively. The correlation between the methylation status of CpG island at HHIP promoter region
and HHIP mRNA expression level was analyzed. Results: The expression of HHIP mRNA ( 0.82 +0.38 »s 1.60 £0.26,
P =0.000 ) and HHIP (0.5 +0.03 vs 0.8 £0.27, P <0.05 ) in gastric carcinoma was significantly lower than that in the

peritumoral tissues. No significant correlation was observed between the expression of HHIP mRNA or protein and age,
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sex, TNM stage, differentiation degree and lymph node metastasis ( P >0.05 ). The methylation level of HHIP gene prom-

tor in the peritumoral tissues was significantly higher than that in the gastric cancer tissues and AGS cells ([ 17.7 =
3.59 1% vs[62.9+6.14 1% ,[99.7 +0.67 % ; all P <0.05 ). Compared with that before 5-Aza-dc treatment, the
HHIP mRNA expression in AGS cells was significantly increased after treatment ( 4. 68 +0.22 »s 0.21 +0.12, P <
0.01 ), while the methylation level of AGS cells decreased significantly ([ 10.1 £0.21 1% »s [ 90.2 £0.67 1%, P <

0.01 ), and the methylation sites in CpG islands were significantly reduced. The degree of HHIP methylation showed a

negative correlation with the mRNA expression( r = —=0.693, P =0.00 ). Conclusion: High methylation level of CpG is-

land in HHIP gene promoter may increase the expression of HHIP gene, and then be involved in the carcinogenesis of gas-

tric cancer.

[ Key words ] human hedgehog interacting protein ( HHIP ) gene; gastric cancer; methylation

R DL IR 2 — , H R R S
PhRESE =007, S PE R R A . H AR A ﬁ?ﬂ(
3R B R EEA T 7 3, wE ME—A A A
AFB IR R R 2 BB # #12 HTE;EEF'H%Eﬁ
FARYREAE, A2 mBG . P, WA E
KA EJEE’J/\¥1‘JL%J A A W R AR
A, RN A e RG T 7 S (T 1Y A e s, AT
HEE L, ﬁﬁﬁ‘h?iﬂ,%.ﬁ’]%ﬁ‘ LR S AT
BB IR 2R 16 RN SR AR UK, DA AR 9 5 988 1) &2k L Kk
Jt s N EINFHE AR A (human hedgehog
interacting protein , HHIP )3&R 4 T 4q31.21-31. 3, fig
I PTCH 3R 55 4+ 455 Hedgehog( Hh )EE T, I
FHLIT Hh {5 5% S . Hh {5 5 38 B9 5 0 S 2 0
SEVFZ MR R AR N Z —, HHIP JE R &%
M 8 B R A5t DR, AT R ] Hh G B, BB
FE MG E T BT, AN B HHIP 3k
KHIEA G )7 X CpG & F BEARR A8 19 5C 2 i R
TAGE , AW FT AR FR HHIP JE F AL 7 6 9 kR
PR

1 #MREFZ*

1.1 ARARRA Z XA

W BE 2009 4F 02 J 2 2011 48 9 A fEsk g T
S— NREREE T B RAUA AR IR B S 55 240
25530 i, e 54 17 1) Lok 13 B, R LA 60
(35 ~72 % ). TGN 55 4 4128 22 5 W 2
PR IR AR o A S8 TE AR AL I & i
T, TARHARIATAERIRT

NBE AGS 0tk A b R B bk by
FLARESE Be A0 JE Rk pt o F LA RS B ) 51 5
R A4-2" - A F7( 5-Aza-2'-deoxycitydine ,5-Aza-dc )
) B < Sigma 23], TRIzol 1 H € [H Invitrogen 2
A, BT AN HHIP B4 H 3£ [ Santa Cruz 2 7,
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DAB (a5 4l — H 2R XUEUK B BE R AR L R
PERIE A B 0 S R A BRA Rl RNA S ik
SRR G A L A TRARA R, H X
AR F & EZ DNA Methylation-Gold Kit W B At 5
KR EABR AT

1.2 AGS Zmfe 3% xF= 5-Aza-de 4L 32

AGS 4B EH 3 x 10° 418 $2 70T 100 ml
Be e, & 10% IR 4 17 B9 Ham” s F12K 55 5%
T 37 C 5% CO, FEFFPHMIEFRL 24 h )5,
YA AT E A K, R A S 80% LA B, A
5 x10° mol/L 5-Aza-dc ZbFR, %5 24 h # 1 X, 72 h
JE AN . TR B BE R N 5-Aza-de FSF-47 55 5% 40
IR (Ep il
1.3 RT-PCR #%# AGS #m )it
¥ HHIP mRNA # & &

B I A2 S 55 AL 245 100 mg 76 A P T IS
WA ,5-Aza-de AEBRET 5 ) AGS 445 1 x 10°
A3 PBS #heJa 25 0o IS A 44 B 2 4
U7 AL B RNA A% T 50 wl TE o ffi ] RNA
fi%%ﬁtnumm . cDNA, RT-PCR 5% %) W3

o RT-PCR W f& & : ¢cDNA 2 pl, b FiF5 945
0.5 pl,10 x PCR Buffer 10 pl,10 mmol/L dNTP BE
WO0.5 wl, TTHRK 6.5 wl #hFE ERFH A 20 wl. 33
A 95 CAEME 5 5,55 CiB A 5 5,72 CIEfH 30
s, 345 NMEA . AHFE XY 1S B-actin, PCR =4
25 By NEWR R I HL Uk 4 0 J PR e A5 ke B i F A T LT
Zel e EE 6 ( Tmage J 3K PF508T ), DA B-actin fE
NS, T HHIP 3£ H RT-PCR F=¥6% EHE S
B-actin 2 RT-PCR PR E R HE L AE N
HHIP FE[X mRNA (A& &

1.4 Smmsiesiban HHIP £ & S 44
P o F A
HLbRAF 10% H T A2
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il 4 wm BELEY A ,60 CIEFEHET 30 min, B A
BHZHIORN 5 min, KK E T KBRS 95% .
85% \75% Wik§H 4% 1 min,ddH,0 P& 1 min,20% k
Tt B2 10 min, 236 T ACE R AT, ddH,0 ¥ 3
WL, PBS Y3 WK, BT 3% H,0, #' 10 min, PBS ¥ 3
Wo H10% IEH L1 37 °C F ] 20 min, I
A BFTA HHIP —4T TAEW( 1: 100 ) AP Eirid
(1) B A — B AR o AL R AR I I BE R B R
( streptavidin peroxidas, SP ). £t DAB {4 75 KK
SEGY PR I R AT RS O T R A R

K FH EL BT Ay BE A e B8 E 190 R Sk B
PEXTRE, DL PBS A0 —Hi i as FAXT HR. >R H] Falleni
S LAY A M e (R 4l 3 4L
AN S BAYE 1 s AR R BE B, 2 405 %
o AR BHME, 3 43, 1E 400 £5 655 R FEHL %L 5
NIRRT | AR P 200 P S 20 R A R o
HANFEL . <5.0% H04335.0% ~25% M 1 57
26.0% ~50.0% M2 533;51.0% ~100% H 3 53
BH P 200 B 450 53 N G 00588 B 4 P SR B S 4
HE, AT 0 ~2 73 B, e fL 3 ~9 2 R FH .

®1 519F75

Tab.1 Primer sequence

Annealing

Method Gene Primer sequence Length( bp ) emperaturel ¢/°C )

RT-PCR HHIP 5'-CTGCTTCTGTATTCAGGAGGTT-3’ 229 55
5'-GGGATGGAATGCGAGGCTTA-3'

B-actin 5'-AGAGCTACGAGCTGCCTGAC-3’ 184 60
5'-AGCACTGTGTTGGCGTACAG-3'

BSP HHIP 5'-GGGGAGGAGAGAGGAGTTTG-3' 243 60
5'-CCCRACRACCTCCCTACTAC-3’

B-actin 5'-AGAGCTACGAGCTGCCTGAC-3’ 184 60
5'-AGCACTGTGTTGGCGTACAG-3'

MSP Methylation 5'-GTAGTAGTCGGGTAGTTTCGGAATTTTC-3' 190 60

5'-AAAAACGACTAACCGCGACG 3 '

Non-methylation

5'-AGTAGTTGGGTAGTTTTGGAATTTTTGG 3 ' 188 60

5'-AAAAACAACTAACCACAACA-3’

1.5 & ®ABR #44 DNA

Wy AT AR B R 55 22U 5-Aza-de &b
FRAET 50 AGS 41 5 DNA H-4lifk, % EZ DNA
Methylation -Gold Kit H Akl & 4T DNA # 1k,
H5 DNA RUEEH (1)« C” 4k o« U7 4% 3t B 5 45 1 .
AL PR T - 20°C A7 — A 45 .
1.6  MSP( methylation specific PCR )4 HHIP 3
B B 3T K3 F ALK -F

I ABI 23 F] Methyl Primer Express v1.0 {4
Wit HHIP J5 87X 38 MSP 5 19)( 26 1), 4600 15 9
FEos UM 5-Aza-de REBRAET 519 AGS 41 ie HHIP
FE R 87 XS ALK . WK R 110 x Buffer
5 wl,dNTP 1 pl, ERIESIY4 1.5 pl, Tag i 1.0
pl,ddH,0 32 !, 5V A5 R £h A B3 1) DNA 8 .
PEER &A% 194 °C 7B 1E 30,60 CiE Kk 40 5,72 °C IEAi

50 s, 3t 40 MEER .
1.7 BSP( bisulfite sequencing PCR )#:| HHIP 2 R
P A

HHIP BSP 5455 H] ABI /3] Methyl Primer Ex-
press v1.0 AT R 1), 85 5-Aza-de A0 B X}
AGS 2l HHIP 2R 5 871X CpG 5 F A A5 Y
HEALARZS B 52 o SV AR F A : 10 x Buffer 5 pl,
dNTP 1 I, E RIS ¥4 1.5 pl, Tag i 1.0 ul,
ddH,0 34 wl, BV AR £ AL B it 19 DNA 6 ul. 40
AEERY 1 EIRAAE R, 94 CAEME 30 5,60 CiB 2k
40 5,72 CHEAH 50 s, BSP 459 3% [ K2\ w1l
J¥, B H R A
1.8 it

THEBIELL v + s RIR, KT SPSS16. 0 3
TG00, R 7 K5, Spearman A 5& 4347 ¢ K
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B ZRE SR COX Ll XA, DL P <
0.05 5% P <0.01 #REFEAGIFE L.

2 # R

2.1 HHIP mRNA /£ AGS %0ff | B J& 200 B J5 5 4h
Lo Rk B 506 R R I AE ARG £ A

RT-PCR il 4% 5 i@ 7~ , HHIP mRNA 78\ B &
4 Ko B A BUh 45 ik 76 AGS il rh o
KCE 1), BREEA240h HHIP mRNA FHPEZ R 30%
(19/30 ), 57 4L 2L 1 BHAE R 66. 67%( 20/30 ).
HHIP mRNA 7 B 40 B xS ik B E KT
FEEHZ(0.8 + 0.38 vs 1.6 +0.26,P =0.000 ).
HHIP mRNA K3k 58 5] TNM 203 73 fh 2
JE R ELEE R IO BAH M P >0.05 X %2 ).

bp

300—
200—
100—

HHIP

P-actin

Fig. 1 The expression of HHIP mRNA in gastric cancer
tissues, peritumoral tissues and gastric cancer AGS cells

M :Marker;1:AGS cells; 2,3 : Peritumoral

tissues; 4:Gastric cancer tissues

2.2 HHIP ZGEBEAFEFHRFHREALE
16 AR AR AR K &

G AUk 22 K I 45 5% 7, HHIP 25 (9 B
P e 0 357 S A 0 A e 0 R, L B P e 38 DA 4
MaAZ R A, /0 DR S B AR e 81 2 ), HHIP 7EH
FEA L PRPER S 30%( 9/30 ), 855 IE# 44U Y
FH: RN 53.33%( 16/30 ), 78 B4 4V h Rk &
T2 41210 0.51 £0.03 vs 0.83 +0.27,P <

0.05 ). Pearson FHIAMTE5 A WK , HHIP mRNA 3
RS EHFIREFEMECP =0.000,r =0.935 )( 3
3 ). HHIP & [ F# ik 54H M0 TNM 4311 734k
FREE MR R I TCH AR P >0.05 X %4 ).

%2 HHIP mRNA RiZ5IEKFEIFSHXER

Tab.3 Relationship between expression of
HHIP mRNA and clinical features

HHIP
Feature n Relative
) t P
expression
Sex
Male 17 1.3+0.02 0.545 0.596
Female 13 1.3 +0.01
Age( t/a)
<50 11 1.3+£0.02 0.012 0.991
=50 19 1.3£0.01
TNM stage
I 20 1.3 +£0.01 -0.0310.976
I 10 1.3£0.01
Differentiation
Well and moderate 16 1.3+£0.02 0.972 0.39%4
Poor 14 1.3+0.01
Lymph node metastasis
Yes 12 1.3+0.02 0.162 0.875
No 18 1.3+0.01

BE . ESHANBE AGS fiatksh HHIP mRNA HIRIE

Gastric cancer tissue

y @ A = &

L '
- Fals
.‘ - 3

24

¥
<77 P ey
. h
L | SIS0
. fop b
} -‘
\ 2 ohn
o | 7' L 73
or oL
W, .:d 5

E 2 HHIP EAZEBEMEFHARAIRIA x400)
Fig.2 HHIP protein expression in gastric cancer

tissue and peritumoral tissue ( x 400 )

%3 HHIP mRNA 5 HHIP EAFREMA R
Tab. 3 Relationship between HHIP mRNA

and HHIP protein expression

HHIP protein

HHIP mRNA r P
Positive Negative
Positive 26 3 0.935  0.000
Negative 1 30
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x4 HHIP EERZE5BERERAFREFAHXR
Tab.4 Relationship between HHIP protein expression

and clinical features of gastric cancer patients

HHIP
Feature g P
Positive Negative
Sex
Male 4 13 0.533 0.465
Female 5 8
Age( t/a)
<50 5 6 2.133 0.144
=50 4 15
TNM stage
I 5 15 2.133 0.144
I 4 6
Differentiation
Well and moderate 6 10 0.133 0.715
Poor 3 11
Lymph node metastasis
Yes 2 10 1.2 0.273
No 7 11

2.3 BE . EFULA AGS it F HHIP A R &3
T K309 T EAL K P

MSP 25 R IR, B4 4Uh HHIP 3£ A 3+
DX IR 53 H Ak, /D843l H Ak, T 55 4140
oA (B 3). FEsed 8Udh HHIP 3 A 8 X
B L AR K W ART E e 412U AGS 4 il
[(17.7+3.59)% vs( 62.9 +6. 14 )% .(99. 7 +
0.67 )% ,31 P <0.05 |, £ B4 415 AGS 4Hffirh
T EZF(P>0.05),

Ca01 Cn0I  Ca02  Cn02 Ca03  Cn0O3
MU MUMU MU MU MU

3 MSP & HHIP EREBEAL
EEHAPNRENKTE
Fig. 3 Methylation level of HHIP in gastric cancer

tissues and adjacent tissues detected by MSP
Ca: Gastric cancer tissues ; Cn: Peritumoral

tissues ; M : Methylation ; U : Unmethylation

2.4 5-Aza-dc 4223t AGS %8 f6. HHIP mRNA %A

B4 BEMILE AGS £ 5-Aza-dc FHBIT

Fo HHIP 3 B F AL % v

RT-PCR 51l 5-Aza-de A FERTJS AN B AGS
Yid HHIP mRNA (235, 45 R R, AGS 41 TE 5-
Aza-de bS5 HHIP mRNA 350 B E( 4. 68 +
0.225s0.21 + 0.12,P<0.01 X & 4),

MSP ¥ #6:) 5-Aza-de 25 B B AL AL PR /5 AGS
Y N HHIP F 5 )5 2h+ W Ak K OF, b BT R
(90.2 +0.67 )% , ZAb P J5 FF He Ak KSR 1001 =
0.21)%( P <0.01 )( &1'5). Spearman A&7 Hr 4
R, HHIP 5 )5 3+ 34K 5 mRNA %
KEMAERCr= -0.693,P =0.00 ).

BSP A5 5-Aza-de T HRTJG AGS 41
Bl DX EAIRAS , 452 R, Ab3s B AL
W E S5A ), 455 B 5B )R, HHIP 5& 4
JA T IXA 46 4~ CpG & ( E A B R AR — A~
CpG & ), % 5-Aza-de Kb PR J5 HHIP 3£ H 8 81 X
CpG 5 AL A i B sk /b

Expression analysis
AGS Treated AGS

HHIP

HHIP mRNA i
Fig.4 Expression of HHIP mRNA in gastric cancer
AGS cells before and after 5-Aza-dc treatment

A B
1
MSP analysis >
AGS Treated AGS
M U M U

0CO0R0C0000MI0I0N0000
XCOOOCOONOCIONONI0
COBONOC OIOIOIO0 T
X X

B 5 5-Aza-dc FFimi/E

Ja B E A Rak
AGS HHIP REALRTENER
Fig. 5 Differences of methylation satus of HHIP in

gastric cancer AGS cell line before and after
the intervention of 5-Aza-dc
A: BSP analysis; B: Sequencing analysis
1 : Before 5-Aza-dc treatment; 2 : After 5-Aza-dc
treatment ; O : Unmethylation; @ : Methylation
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RN — W B 2 A IR A DG E R ) DNA H 34k
TS, DURF i g L2 Wral 2 1) . Hin 38 2 G
f— 2R3 /3 AR 1Y L N R, B 1o e B S
5L Rh iR & A=, Hovh HHIP fE5 PTCH 2 4+ 410
il Hh 25 11, AT BHWT Hh {5538 3%, Ktk HHIP JE [
& HH B SO 7, Sy — R L . AHE
Y IRIFE & B, 78 B g 4141 HHIP mRNA FIEE (A 1Y
TR BALT R 524141 P <0.05 ), FRRAEIE T
PL S, o

Ok M IEPE £ B, DNA FF L4k 5 1 e 22 1]
KREY], BIESA B B S T 228 By BB ge A
3] 35 DR S P AR AP TR o Lee 25000 KB, 3009
FEH P16 B FEAKE 55 B 9 00 A S IE AR G,
FA TR BONE P 5 ik 8 PR R FI R
JEZ U . Berman 25 2 HEH L 819% BT ALIE( {2
FEEE VR FIRR AR (4 e 40 it FR AR 2 ik
SHH M 3%k PTCH, Shahi %52 #F9% & 80, 76
g 2R Ak e HHIP FED R W JE Ak . 15P] Hedgehog
WS BN R LR, ARG R WA B
W HHIP B 98248 i 4, 1 L HHIP 5
PR b A3 BT B BF 98 2 38 48/ 0 , AR SR R 5
HHIP SER W 5402 5 B 2 A ER

AHGE K IR, HHIP J e 807 X 35 P Ak 7K S
IS IR H A B 5 B A vk iz A 1R
eI HHIP L1 5 )7 XS P 54k 2 5 7 By
K. AGS HMEIRKRAE 5-Aza-de AbH S, HHIP 3£ [
Je 8 DI AR K OF BB T R, R T
Ak, CpG & WAL S s> 1T HHIP mRNA
FIR R . T4 R R HHIP 3£ 311X
B B K 5 mRNA 2k 2 8] 52 6 A ¢, 1B

HHIP $£ 5 CpG 5 (1) 75 H AL vT BB R AL HHIP ()3
ik, NS5 B kA, Bk HHIP 3£ CpG 5
(1) R ALK VA B Ak B R I R 8 A

25 LIk, HHIP JE P J5 8 X CpG & 54 H
FAbnT e S B0 & EMC, Ik HHIP 3 )5 3h
5 DX AR KT AT BRI PRI ) 1 9 2 W ) o
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