706 AL S 5 F SR 5 ( Chin J Cell Mol Immunal)2013, 29(7)
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[# E] BN SHFaRSEEnRRE 2(ZHX2) RS T FHARE S M AFP KFRER, 457 AFP RHIE
BREHM. FE 210.5, 1.0 % 5.0 pmol/L BRI A S-RARBAURE (5-Aza-De) 335 A FFM 41 HI4k HepG2, SR RT-
PCR & Western blot S HyWI FIZ58i)5 ZHX2 & AFP £ M mRNA MIBEIAL S, B F AL 4 PCR AN F 41 a4
38 B ZHX2 BRI sh FRAEE, 4TS M AFP A FHXR, &R HepG2 W 2> f& ZHX2 mRNA 33, KEWP)
ZHX2 BRI, T AFP B335 ; BALWREEN 1.0 pmol/L A1 5.0 wmol/L &) S-Aza-De SEEFTRLENE 6 d, ZHX2 Fk i B
T, T AFP 235 T, M AFP BT 25 ng/mL FFARRRMGLE SR ZHX2 JRBT R AL 51.6% , B BRETF I AFP /T 25 ng/mL
H(P<0.05), &% ZHX2 HEREZTHENLS AFP RERFLA L,

[R@A] HepG2 41M; FMAER; SHRAIRIEIE 2; Fkk

[PES%E] R392.12, R735.7 [XwiFEE] A

The methylation of ZHX2 gene promoter enhances AFP gene expression in hepato-
cellular carcinoma

LU Zili', DU Yangjun', WEN Jianming®*
! Department of Pathology, First Affiliated Hospital, Guangxi Medical University, Nanning 530021 ; ?Department of Pathology, First Affili-
ated Hospital, Sun Yat-sen University, Guangzhou 510080, China

[ Abstract] Objective To investigate the relationship between Zinc-fingers and homeoboxes 2 (ZHX2) promoter methyl-
ation and alpha-fetoprotein ( AFP) gene expression, and analyze the mechanism of AFP gene expression. Methods HepG2
cell line was cultured with 0.5, 1.0 or 5.0 umol/L of 5-aza-deoxycytidine (5-Aza-Dc). RT-PCR and Westem blotting were
used to detect the expressions of ZHX2 and AFP in HepGz2 cell line. Methylation-specific PCR was used to detect ZHX2 pro-
moter methylation in 38 hepatocellular carcinoma tissues. Results The HepGz2 cell line showed a low level of ZHX2 mRNA,
negative expression of ZHX2 protein, but high expression of AFP at both mRNA and protein levels. After the HepG2 cells
were treated with 1.0 or 5.0 ymol/L 5-Aza-Dc for 6 d, the expression of ZHX2 mRNA and proteln increased and the expres-
sion of AFP mRNA and protein decreased. Among 38 hepatocellular carcinoma tissues, ZHX2 promoter methylation was
found in 16 hepatocellular carcinoma tissues with AFP > 25 ng/mL in serum. No methylation of ZHX2 promoter was found in 8
hepatocellular carcinoma tissues with AFP <25 ng/mL. Conclusion ZHX2 promoter methylation Is closely related with AFP
expression.

[Key words] HepG2; AFP; zinc-fingers and homeoboxes 2; methylation

FF 41 L 9% ( hepatocellular carcinoma , HCC) & %K
B3 X% LB RR, BB ( alpha-fetoprotein,
AFP) IR 6 J&JFF B B I 6 JFF 40 B e 9 35 B 7=
BILEAEE 3 AR 25 2 SRR ERMLAK TR
FRS, YRAFHREEFAERBAR, [ AFP
AREBEBEM, FHit AFP £ B RTR% FF HCC ¥
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£ LI HETRATUE 2 e, R
BREERIBT ST RIAE HCC R T 4RMUbk HepG2 Hhieze
PRl B F G A F WAHE 2 (zinc-fingers and
homeoboxes 2, ZHX2) 25 5 3 FH 24k, BT
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BER R 5- B2 - BB H (5-Aza-2'-dexoy-
cytidine, 5-Aza-De) 4b¥ HepG2, I RT-PCR J West-
em blot (AW J5 ZHX2 B H R AFP RE R X HMR,
FHAVTIFAMRA R ZHX REEHTRRAS
115 AFP KRR

1 #¥EIH*E

1.1 #8 AJFR HepG2 4IMIBRIA & o E A B | ¥ 40 B
LGB BT MR 5-Aza-De 3 Sigma A= 5 B4 MR
AN IEF LY TR A RAT; RPMIL640 % Gibeo 4
Al 7= &, TRlzol Reagent 3 Invitrogen 4 &] 7* §%; First Strand
cDNA Synthesis Kit, Tag DNA 34K & dNTP 3 MBI A" =
fh; ZHX2 ZTEREYIARYy ABNOVA AFIF=5; AFP M EREH
# (mAb) 24 Zymed AR H; INBHLA B-actin mAb By R
-8 /\A]; Phototope-HRP Western blot detection system ( an-
ti-mouse IgG, HRP-linked antibody) & Western blot ECL B
g A Cell signaling 23 R =4, 44 DNA EREH &
QIAamp DNA Mini Kit }) § Omega Bio-tek D3495-01, PCR 3|
Vh EBETAR.

1.2 FHi%

L2.1 @RARELEN AFBHKE Hpc2 B4
100 mL/Ljf 4 ) ¥ ) RPMI1640 33537 37°C . MANB R
50 mL/L CO, SR HE3% . SEIRAMIL 3 x 10°/IRER, 4
AF0.5, 1.0 pmol/L % 5.0 wmol/L 5-Aza-De 43, 452 d
FHIBFR, 6 d BN,

1.2.2  cDNA ##|4 $ TRIzol Reagent 33 1555 % F i
RNA RIBBARBUHMIA S RNA, RIS 0B Fidh e
RNA BPRBEAZIREE . 3% RevertAid First Strand ¢cDNA Synthesis
Kit JEBH& A% cDNA 85 1 &%, _

. 1.2.3 RT-PCR # & ZHX2 # AFP mRNA # &5 {&F
Primer 5.0 KGRI BERTFIY: AFP F. FH¥3I9FERN 4
B % 5'-GT-TGCCAACTCAGTGAGGAC-3' HI 5'-AGCTTGGCA-
CAGATCCTTA-3', ¥4 jr BHR BE R 240 bp; ZHX2 |, Fi3)
Y154 %) K. 5'-GGTAGCGACGAGAACGAG-3' 71 5'-AG-
GACTTTG-GCACTATGAAC-3', 33 H Br 4 B b 389 bp; W%
GAPDH ( glyceraldehyde-3-phosphate dehydrogease) b, T #3|
Y1FF 543 8% 5'-GCTGAGAACGG-GAAGCTTCT-3' 1 5'-GC-
CAGGGGTGCTAAGCAGTT3, ¥ i K Bt BN 299 bp, RS
RUTHRER#ST PCR 8% 2.5 uL 10 x PCR 28 ¥
0.5 pL E¥5147(10 pmol/L) . 0.5 uL F#3(47 (10 pmel/
L). 1 uL Tag B§(1 U/pL). 1 L BUR cDNA, #KE 25 uL,
ZHX2 R &M 94C A5t 5 min JFHE4T 34 MEF I,
94°C 1 min, 58°C 1 min, 72°C 1 min; AFP %7 £/ 94°C 25
£ 5 min J5¥E4T 30 NMEF S 94C 1 min, 59C 1 min,
72%C 1 min; GAPDH [Z 4% 94°CAE#: 5 min JF 314728 4
PE3FY 34 : 94°C 1 min, 58°C 1 min, 72°C 1 min, ¥ RP=4%
B(7 pL) EF, 4720 /L SRERMEEERE s 3k, R AR RB R

GEHAT T

1.2.4 F &R E Western blot k4 4a pt, ZHX2 & AFP 5
G PN HepG2 3555 F 100 mL B3, S 41H
K, F4CHR R 1 x PBS Y3413 1K; SMRIA 200 pL
BHNFE® (50 mmol/L Tris, 150 mmol/L NaCl, 10 mL/L
Triton X-100, 1 mmol/L EDTA, ZE & BEMAIH, FENREK)
7K EFR 20 min, FEEEARET; BARRE NRERE
BE 1.5 ol BOEF, 4CTF 12 000 o/min B> 20 min; B
£, A 6 x SDS_EHZEW¥E 40 pL, ¥ S min, 100 gL
SDS-PAGE T REH , ¥ EMMA LT, 50 /L B
PPy EMEA 1 h; 43508 1:1 000 | 1:5 000 & 1:1 000 fg A
NRIUA AFP Hidk, /BRI ZHX2 Hith R/NBIARY B AL
HEETE4CH TR KRB A 1 x TBST PEAE 10 min x 3
K, # 1:1 000 ATABR S S BHRIED TN RSB Y
L'h, 1 xTBST ¥/ 10 min x3 3K; A ECL £3%%, F
FUIT 27 LAS3000 43 R ME 1 RES .

1.2.5 KA i PCR R3] FF 42 Jo 8 40 48 o ZHX2 X B
RHTPRARNA WRFAMRBHEASR 85, RE
DNA B &, {8414 DNA, BURMMEGEH, FEES
3, # (http://www. bicon. com/experiment/tool2/60989. shtml
Long-Cheng Li) , ¥l ZHX2 3 FRX CC —EHRMEXKX,
FREIF I R LR B W PCR 3[4, 3985 %
ZHX2-U(JE R LR R4E519) . 5'-TTTATGTAAAGGGTTTT-
GG-3'(#1 413 nt) #1 5'-AACAAACTATTAATCTTAACCACATA-
3'(# 527 o) ; ZHX2-M (R Z ALK R 4E39) . 5'-CCTAT-
AGTTTTACGTAAAGGGTTTCTGTATAGT-3' ( #) 414 nt) %] 5'-
AACAAACTATTAATCTTAACCACGTA-3' (%) 528 nt); ZHX2-
W(H 4 R3|4) : 5'-CGAGCCTTCTCATTATCATTC-3' ( 4 723
nt) # GTAACGGACTCGGTGGAAT-3' (#4316 nt) , & RAER Y
2.5 pL 10 X PCR WAL 0.5 L E¥F9(10 pmol/L) . 0.5
L #5410 pmol/L) | 1 pL Tag BE(1 U/pL), 1 pl AR
¢DNA, #hKZE 25 pL, ZHX2 REIERRIERREIY K
RE#A+ 95CAEHE: 5 min JFHEAT 35 AMEIRY . 95C 30 s,
58C 45 s, 12°C 45 s, Y PSR (T uL) E#E, 80 g/L 3k
BHRAABEER Y, SR Ba, ZHC LYK
LMK 95°C 2Btk 5 min J5#E4T 30 AMEFFY H . 95C 30 o,
60%C 60 s, 72°C 60 s, FHP-HLR(7 uL) L, 7720 o/L
TURMREER B K, RERRBRRERTN.

1.2.6 #it#547 REAZH¥EK4 SPSS10.0 iRt
LB ) I, P <0.05 WEREHIHLE L,

2 &%

2.1 5-Aza-Dc 3§ HepG2 4Affish ZHX2 mRNA %
AFP mRNA X8I RT-PCR K] HepG2 4
KA B ZHX2 mRNA R3%, FHFREEE 5-Aza-
De 4385, ZHX2 mRNA 235 B 11 ( P24 K /) 389

'bp) ; HepG2 ZUHIBRAT L AFP mRNA 3%, F=#1k/)
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240 bp, BEFIAFINEE 5-Aza-De 4M3EJS, AFP mRNA 3
X T 5-Aza-De L3RS HepG2 41 GAPDH mRNA
(FHIR/N299 bp) FETER(E 1),

U] 0.5 1

5 {(mol/L, S-Aza-dc)

GAPDH (299 bp)

o

AFP (240 bp)

B 1 AR 5-Aza-De %} HepG2 4HMfi & ZHX2 mRNA R
AFP mRNA 3580 m

2.2 5-Aza-Dc 3} HepG2 Ziffith ZHX2 F AFP &
ARZKIEE  Westem blot ¥ F#WB) HepG2 41
Kk AFP BER R, HRBND] ZHX2 BiEk,
Fi5.0 pmol/L 5-Aza-Dc AbSBAAMI 6 d J5, T LA
3| HepG2 41 i A ZHX2 B[ 35K, AFP B X
FEHBTH.

0 5.0 pmol/L 5-Aza-de

B2 ARIYHE 5-Aza-De 3 HepG2 4AM ZHX2 B AFP ik
) 210

2.3 FARMAA/+ ZAX2 EREDFRELRE
MARESSEE MW AFP B£ R

2.3.1 TR et 3 ZHR BHFR F
¥ 1 000 bp FFHME FRZER B3 4T CC M1 AL, 26
#CC _BHMEEK, B CpC BiENRMN L, 3
SEXTEFFIBT 514, BEAT PCR ¥, &%y 1 B
8 17CpGC FE5), '

2.3.2 FEAKREPCRyHEKA FERS
4 DNA 34707 LA S BF A4 US| 743 ) =54 BF 408
bp(& 3) . /5 #) 38 BUFF4IMIB44 DNA, 4 16
BIRT B RALK RAES Y 18, 78 115 bp(E 4)

M5 5 F 52 P83 2% 75 (Chin J Cell Mol Immunol ) 2013, 29(7)

1~8: 541 £8 tyhifmpmamm.
B3 EERG| M AR, A RS G0E DNA e
R

1~4: %34 3,7, 20, 32 WAt MALIR.
B4 ZHX2 FRAKE RIS 8 R (57874 115 bp)

2.3.3 IHX2 AHAB5FFRLE AFP£% 38 4
Fr4iam & s, Mm% AFP > 25ng/mL 4 & ZHX2
HEAEFREAE T AFP <25 ng/ml 4

(P<0.05, #1),
1 ZHX2 BEE3HFH B S MF AFP K PRLE
ZHX2 BEAN( +)  ZHX2 FFEAfk( -)
AFP 525 ng/mL 16* 14
AFP <25 ng/mL 0 8

*P <0.05 ws AFP <25 ng/ml.

3 itip

ZHX2 RFER AW —BFMEET, fFpe
th8q24.13, §4 2 ML S MRBESH, &
BOEEEMTFHREN, SZETF-YA (nuclear
factor-YA, NF-YA) &0, W¥ FHEEKNEL,
ZH5ZREBFHAY. BHSKRERY. 5Fn
T R AT SRR R R AR R
ZHX2 PR R ERR B A EERR. &
G NF-YA EEZ AW oyclin A fI E RE %
", RS, NS5 ERE R AR R
RIPHBEL; B S5 AFP £RME RS 54
BWRRERERS

ARERBR, 24 MW #k HepG2 ez
ZHX2 ZE R EhF R #AL, HTSHEL mRNA (WA
B, MEMMNEERE, ZRUREEHTRE
WATRRM M B R FENER ., 6= 8240
i 5-Aza-De B3R FFRAINBRG6/d 5, BRI ZHX2 2K
FHKR, FB HepG2 o ZHX2 REMTIBR 553
FREME DX, FN 255855 2% HepG2
FFEE AFP BN AR K, MiflFg 5-Aza-De $535FF
REYINIEK 6 d J7, AFP EFEFXH B T, BWALE
£ 5-Aza-De I AFP HEFEMIER; B 5-Aza-

- De S Bi% ZHX2 BEH 5 5T 5 LT AFP &
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EKRE. J5& 5 Peterson & F Shen &1 5T
ZERAA L. Peterson ZUFE A /NRBWER, R
ZHX2 @0 P53 1 P73 EF)FEIL, 25 AFP |
ik ; Shen %UViE T siRNA S8 AR % P FF 40 % Bk
th ZHX2 BEF 5 AFP R FHF XA H X, ER
BIREBRMRAT . AMRLERBR ZHXR £H B
HFREASET AFP REFXHFE, NTTRE
WIS AFP R BEHFXRE T H VB,

AWFSTE R B &AL 7 PCR & AT 40
MU AR ZHX2 B H 37 F 2R, B s
Yy HXBRAE 17 4 CpG, BRMER. FERRE
i B B 440 B85 41 21 DNA ¥57] DL 3k B AR RIS | o9 186,
KL ERYE, MBS DNA A5
ERG| PP, REBMHRI. BHEH DNA & 16
BRI LIS R AR RS 3, F 00 42. 1% Fr4l
MOBHAAPHFE 22 RE RS THREL, F—%
FITERAFAE ZHX2 REE S F R AR EE I
HH, AFP {E¥RT 25 ng/mL; TIILIE AFP EAEH
&, WX 182 BEEH TR R, BHANESY
AR AR, HEEFARSEES, ZHX2
EAGHTFRRIAEE AFP RERH IR X BEES X
Fo FEf, AFRAELRIAE ZHX2 ZE B3I FHEEE
FAtER 22 BIEE S, M AFP KR TF 25 ng/mL
3% 68.1% , RAK M AFP REXERNEEMRS,
FUREAZSEAXFRSESHNER, WA THBE
ZHX2 ZFENZHER . ZEBFAENSR,

BZ, 2B & P E FF 40 558 A R JFF 40 B o 8
F, ZHX2 EFF 3T PR T AFP EE K
Tk, RETEHAIPLE MR, BT HE
RIRAENFREE T ERKHEE, o FF 40 % w2 40
LW RIET RAET IR

R Sl ST UL ST IR R TS ST S ST PP -
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