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Abstract

AIM: To identify differentially expressed genes
between hepatocellular carcinoma and normal
liver tissues and to carry out bioinformatics
analysis.

METHODS: Agilent 8x60 K microarray was
used to detect the changes of gene expression
between hepatocellular carcinoma and adjacent
normal liver tissues. Bioinformatics methods
were used to identify differentially expressed
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genes and perform GO pathway analysis. Real-
time PCR was applied to verify microarray data.

RESULTS: Microarray analysis screened a total
of up-regulated 924 mRNAs and 1770 down-
regulated mRNAs in hepatocellular carcinoma
tissues compared with the normal tissues. GO
pathway analysis demonstrated that these
mRNAs are involved in transcription, redox,
signal transduction, ion transport, immune re-
sponse, cell adhesion, and binding functions.
The results of real-time PCR were in high con-
cordance with microarray results.

CONCLUSION: Differentially expressed genes
identified in this study may be involved in sig-
nal transduction, immune response and other
key biological processes. These genes may pro-
vide new targets for targeted therapy.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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LG gz 2 M4, W2
Wr. DNAWIRS . 2490t 2 P e 2 7T, A58
(7S TANIER: ¥ 8 AT kPl TR SPS PV Rl SVAE
A Z RIS TE S Fr, W TR )
fE, BICEANRIZLANBRAn iy, AR & B Boh ) 2
PR e, Sdd 2% e Aok ) AR B R ) Th . A
HfE C 38 oL WS SR I8 S8 O AT e AL 2R R L I T
HLAREAR, PRI DR Py SR BEAT SER 0 #r, O
W72 5 RILKImRNA, AT EYE B 00,
NFHE SR W SR SRR
RIRL AT SR ORI K.

1 #RATSE

1.1 A HIE 5T 126 HCPR) s R85 1) M s 4L 2
g 55 1E #0588 T 00 BE R Y R
it 988 15 5 b A PR (1) AL R RE AR, 38 O SR R A
E R T ARUIBRREA, BIREZEIT )
I7, VIR B 23U A 2R R J5 -80 °C IR AF.
TRIzol(Invitrogen, USA); NucleoSpin® RNA
clean-upikf|Z(MACHEREY-NAGEL, Ger-
many), 7 N ETH(EWEEAER %) ); Human
(V2) Gene Expression Microarray, 8 X 60 Kits
Fr (Agilent’A ]); NucleoSpin® RNA clean-upist
71 & (MACHEREY-NAGEL, 7% [#); Feature Ex-
traction PG 73 AT 8K £F F1GeneSpring GX A4
1.2

121 RNA DR ST
LHGRE R M AR, IIANTRIZo IR FIH HUZH 21
P [ S RNA, 2t — K FiNucleoSpin® RNA
clean-upid 7 &6 SRNABE T RE 44k, )5
TP E R, BUIERE R K . AR
B MRNA D RNAZEE: 2.0=A 540000=1.80, 1
JERIRTE S SLIG R, RNAKE =1 g, i
FALG SR R

1.2.2 D RS RS IR RN AE
1TCy3 % hrid, 2855 Agilent 8 X 60 Kith v 4%
R FEEYE, FAgilent G2565CA Microarray Scan-
nerf AR AL Ja 5 B, 1B AL K

1.2.3 ()R HAE
S{EPEH: K Feature Extraction{& 7 H7#k
PEXS S A AR BEAT 0, FERMBAE 5 AL
TR T (2) 2% AR I R T 4 o A\ 2
GeneSpring GX# -+, K Hpercentile shift/7iZ%
SHE SEAATIH— 1AL B, SR J5 H Absolute Fold
change=2, [FifFlaghnic ADetected IAREIZAT

u A7 5 0

GO

mRNA,
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LRCE X S0
ER BERAHRBIEES 5|¥5'-3'
Wat. JAK- GAPDH NM_002046 F: GCACCGTCAAGGCTGAGAAC
R: TGGTGAAGACGCCAGTGGA
(signal GPC3 NM_001164617 F: CCTTTGCTGGAATGGACAAGAAC
transducer and
X R: CAGCTCATGGAGATTGAACTGG
activator of tran-
scription, STAT)- CCL20 NM_004591 F: TTGGGTGAAATATATTGTGCGTCTC
_ R: TGATGTGCAAGTGAAACCTCCA
_ (mitogen- CTHRC1 NM_138455 F: GAGTCCTGGACACCCAACTACAAG
activated protein
Kinase, MAPK). R: AGCCGAAGTGAGCCACTGAA
ERBB2. Mtor.
(vascular en-
dothelial growth
facto, VEGF)
D fEE SURAERDE ERAERHE TRAERHE
2 1647 538 1109
5 555 227 328
10 284 94 190
20 160 43 117
50 33 15 18
100 15 7 8
2694 924 1770
2 BR
2.1 RNA 35 I R
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1

SRNAIRAEFEREALERIR. 1-4:

RNA

Z SN RE, FIHKEGG. GenMAPP,
carta 35 B AT ARG B AT

1.2.4 Real-time PCR Y L A YA R
R, BATIESE T 355 % UIAE G 1 B R gk 47
Real-time PCREGE, HL1000 ngff M RNABHT [
Besge, DU G e DN AN B EEAT 52 PCR
P14, SYBR Premix Ex Tag™ 10 pL, 1F [ 5]
Y1(10 pmol/L)0.5 pL, 95 CHiA P30 s2E 1495 C
5 s IR KZE60 C 20 s, F£40MEFF, 60 C-95 C
2o WV R o 2, O™ AR R U R AR 2R
MERAERLRE. Bk a1, FATULGAPDHAY
SR RIE M 2 A5 B R Ak
AT HT, THE mRNATE FT i 4 23 S 55 15 R4
LU i) 22 S BRI AEHL

Bio-

WCJD | www.wjgnet.com

PKE (B FTR: 258 6 B e B vk, 35
RN AFE LK 25717 T T, 28S & 18S rRN AT
SEERTEEL2 | 1, FERGRIEES 5L
B ER,; FLARRNAFE il HLVK S T M, 28S 1 18S
RNAZKA SR T BT ¢ 1, RNASEE 4,
JR TR A FRIB G O SEIR R,

22 N Agilent 8 X 60
KOt B AT 4258, S IR G A0l b 2 5 R 0, 5
IEH AP, FFE A2 2 R R IE I
26944, Hor FIFREREAT 9244, T iHEE
H17704N(F2). HrhTMCS il mik249. 3145 (%
3), ALDHIA3 i =15878.02 1% (£ 4).

X 2 S M B R R AT IR AT, 45 R B
AU(C) L IEH FFASI(N)YE B B AR [F R ik
HE(E2). A fgon FIREER, gERoR iR,
BAOFRIR R D T2 5 R,

NS INVE AR R 5T 2 e RIS B K I T g, 3R
1 2R RKEERM TGONH(K3): ZH%E
K R R 43 A3 KBy, o Bl N AE i F (bio-
logical process), 7> H) B (molecular fuction), ZH
28 43 (cellular component). fEAEYIEFES, £
B N B it FE(GO: 0006350 transcription)

2014-11-08 | Volume 22 | Issue 31 |



, MRNA

4737

LRCEE 3

, Pathway

MAPK. PPAR.
Wnt. JAK-STAT

& 2 FERERRHAESHEAERHERREDTEL. C PN
BERAHHEEFS EEtEE BERFS ik
NM_024780 249.31 TMC5 =B, 3, mRNA
NR_024418 183.46 LOC389332 389332, mMRNA
NM_001958 158.38 EEFIAZ 1lo2, mRNA
NM_005980 127.23 S100P S100 P, mRNA
NM_006183 119.47 NTS , MRNA
NM_004181 103.23 UCHL1 L1, mRNA
NM_001080494 94.24 TTC39A 39A, 2, mRNA
NM_152997 93.56 CHorf7 4 7, mRNA
NM_006142 89.26 SFN , MRNA
NM_020647 86.98 JPH1 , MRNA
BERNHBERFS TUEEE ERHGS ik
NM_000693 878.02 ALDHIA3 1 A3 , MRNA
NR_039975 304.52 LOC100506229 100506229, 1, RNA
NM_013267 287.93 GLS2 2, mRNA
NM_001144904 195.67 CLEC4AM Cc 4 M , 2, mRNA
NM_152338 183.42 ZG16 16 , MRNA
NM_057157 132.69 CYP26A1 P450 26 A 1, 2, mRNA
NM_022820 104.75 CYP3A43 P450 3 A 43 1, mRNA
NM_176782 101.39 FAMI151A 151 A , MRNA
NM_152722 96.31 HEPACAM , MRNA
NM_004108 93.07 FCNZ2 2, SVO0, mRNA

ALFEDN AR 5% 5 S DN A JEAOR 1 4% 5%
FALIBJR(GO: 0055114 oxidation reduction).
5% F(GO: 0007165 signal transduction).
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27 H#32(G0: 0006811 ion transport). HfE M
Z(GO: 0006955 immune response). 4 [0 b
(GO: 0007155 cell adhesion)ZEid 2. 7£4> 71
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e, 4G (binding) MK I fE F11£75.66%,
FEEE 454 (GO: 0005515 protein binding). #%
fR45 4 (GO: 0000166 nucleotide binding). &
T4 4 (ion binding). ATP454(GO: 0005524
ATP binding), 7340 w0 1 # B v
(GO: 0016740 transferase activity). AL 1L i
15 HE(GO: 0016491 oxidoreductase activity). i#
HL 4435 P (GO: 0009055 electron carrier activ-
ity)55Th g, FEANIZH 70 b, F EAHE M F(GO:
0005737 cytoplasm). H#FX(GO: 0005576 ex-
tracellular region). J5ii£(GO: 0005886 plasma
membrane). P (GO: 0005783 endoplasmic
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3 ESMRIXERGODH.
A: ; B:
i C:

reticulum). ZBRI4AR(GO: 0005739 mitochondri-
on)%.

WEF R, e B RO B B R AR R R
555l ETIHR. IMNFHKEGG. Gen-
MAPP. BiocartaZfi#fs x4 B 5 16 2048 14T
Pathway /i #fr, 5 KA K e % T R 45
SIEA Wnt. JAK-E 516 5 5 R B0E K1
(signal transducer and activator of transcription,
STAT). 225354 & ¥ (mitogen-activat-
ed protein kinase, MAPK). ERBB2. Mtor.
L% W 2 A K Kl ¥ (vascular endothelial growth
factor, VEGF)%. 1E % FRIARIHERE F A 1S
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BERNRYIERFS EEtNE  EEH ER/TE TGS
NM_003508 FZD9 2.21 9
NM_006238 PPARD 2.38 )
NM_002739 PRKCG 2.47 c
NR_028062 PRKY 2.63 Y
NM_001198531 TCF7L2 3.12 7-2
NM_005052 RAC3 3.42 C3 ras
NM_001198531 TCF7 3.62 7
ENST00000394822 PPP3CE 3.94 8
NM_003506 FZD6 4.84 6
NM_172082 CAMKZB 4.99 2
NM_002752 MAPK9I 6.75 9
NM_016269 LEF1 8.96 1
NM_003014 SFRP4 14.41 4
NM_014420 DKK4 16.91 4
NM_003015 SFRP5 54.29 ®
BERANAHEEFS ERC BEH SR/TE DU
NM_005465 AKT3 2.23 B
NM_001206866 IL6R 2.39 6
NM_152594 SPRED1 2.42 1
NM_001559 IL12RB2 2.58 12
NM_181523 PIK3R1 2.61 1
NM_000163 GHR 2.72
NM_001330 CTF1 3.21 1
NM_173065 IL2ERA 4.79 28
NM_172200 IL15RA 6.25 15
NM_000600 IL6 7.56 6
NM_001003679 LEPR 13.38
NM_172249 CSFZRA 13.66
NM_144717 ILZ20RB 21.09 20
MZH5wnifs Sl S, ERHATS. T 3 e

WA, LMK PSFRP4IE14.415, i
SR HSFR PS5 54.291%(#5). A4k, HAE13
2R R IR BN 2 5TAK-STAT/E 5 il %
S, FRMEANS. TREAE, REER
HCSF2RAIE3.661%, NIRAIERIHIL20R Bik
21.091%(36).

2.3 Real-time PCR kit
55 9 A B V)R R B 3AN HE R HEAT 8 BRI,
GPC3. CCL20. CTHRCITERT AL H IR
N FRIL, P i (K4) S g i 22 (K15). Real-
time PCR45 R 5.8 v 45 AR LU AL, BRI A5 3L
AN HH ], A A4 7 18] — F (K 6).
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JF 4R 2R 22 S P R TR R IR R M R A5 5 i R
A BN 0 2R, ASHIF 7038 3 IR0 R
i 396 JHF a8 2H 23 S LR R P 2 E R R IA
mRNA, FFHAT TAMME B 25500, B Agilent
8 X 60 Kith F AT 4422, of SR Ui A4 i b 35 K
P, 5IEH PSR, FPEa gz R RIEr
BRI 2694, Horp FIFIEF A 9244, NI
B 17704 X ETE AL = R HERIE
{14 55 D5 R e 5 JFR R 1R R A R R B I AR K.
Rk — BRI e AL A QT Re, FRAT
T GO, LB GO HTEATA LLRIL: FeE
MR IFALEI T St 2. AR, 555

n LARHF

DNA
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4 Real-fime PCRIGIBYY JBEA%. A1 GAPDH,B:  GPC3,C:  CCL20,D:  CTHRCL.
T BT, RENE. WA SiaT) NESEFEERECREY). Nk, BAME

E MEE RS T REA K. T Pathway /o ir, KILZ S RIE K HER b 5 T
H R, A e A B R R S R OE AL # DDA RIS 5l B i0Wnt. JAK-
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STAT. MAPK. ERBB2. Mtor. VEGF{E'5iE  [AV4 7 #4512

I, T X I 5 IR N R R W TN AT Wntf5 5 B — Rt LRSS S 1%
FESORALE] . RIS AR AR AL SRt B R VRN, oA e IR
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6 Real-time PCRER S5 SRELE.

R B B s R AE R A BRI Watfs
SRR T AN, M AE WS 51T,
Wnt-Ca’ 12 fWnt-planarbl fLig 2", Hrh
W ntfE 5l BT 7 2 HAHSCHLE B ONTE 48,
EFEFESEA(WntEH) BEZE. BT
T AR &N E B, HBOE
R G A B-cateninfE ML R g R IE KA N E
fr, Kb ERMREWERMEASS T HE
(R AR T 2 Wintf5 5 I, B8 R A I
P H-3B(glycogen synthesis kinase-3p, GSK-3p)
W 5APC. AxinfE R &4, BERR AT 20 i
Jii N B-catenin, £872 2 -5k MRS AR5 H B A4,
HEFFA L A B-catenin I KTARES, Watfs 508
PRI, 4 EIRFRASHAT A, ATRUE LM WntS
S A, fB-catenin K EHERLE 40 LA,
A A% N8, 5 5 s R T4 M R - /vk 2
H455 K F-(T cell factor/lymphoid enhancer factor,
TCF/LEF)M 25 A i I8 — Ak, 4% AH DG B g
[R5 7 & J& & A lF9(matrix metallopeptidase 9,
MMP-9). A MEH(CyclinDI). c-myc.
Cox-21f 553, MR 4% FFF 20 i g 48 5 it 2 0,
EARP T, ZREENERT LIS
Wntf5 SIEEE T, BFEAAET TIERAS,
LR R SFRP4IA14.415%, FIAKRFSFRPS
TR 54.291, 1X LG H B R W0, WS U4
e T R 4 B 1 51 A P
JAK-STAT/E 5l 2 — S iR A PR 15
5IE R, 8 OE ZAR-BE A R -E 5 e 5
Je B s DN - B R IR, R4l AN MR 5L S
EUNAZ, SIRAEDF RN TR RIS
5O S P R AR R R IR R, 1
JAK-STAT(E T %, 4R va KK 15
MR b )2 AR S5, TR R AR, RN )
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JAK sBERRACTITIBOE, 524 b 1) A BR A bl
fe Ak, 7= 4 5 STATZ & 1 X 33k, STATIE I HSH2
SRS BRI IAK-Z AR MM S &, i
STATH)— MR EEE 2 IR IR AL, WUESTAT. &
IISTAT 524K 5 5, TR — S IE BAZ N,
LR EMDNAR B4 &, 175 5 R4 i Th RE
LRSS 15 A0 P STAT OB A2
T BT ARG A, T AE R 4L 240 B R S TAT A S
W EIFF LM BOE. B AR, AR
W, STATI I 1A 55 e 109 343 e AN R
S S TEAR OGP, S HR S TAT3 v 1/ 15 41 i fr)
AR S ET, REPENEESKE; B
AEVEGF RIS T SR B Ak 3, DL AE
Tk A 28 A SRR T, i B8 e 4 i e % ik
BERL, (R EREAE 1R 2B A 25 o 250t
TR ITAK R A MSTAT3 & A 7E AT 2 BH
PERIARHE &S T IEW AL, HEEENEE
RN, B B R A A — DI L AR A
FPTEZE BRI EEFFILE 13402 HIAK-
STAT(E Sl S, LA E4N. FTHHG9
A, B P CSF2RAK13.664%, %K+
IL20R BiE21.091%, x5 Rk (3L R 1 RE 5
JHF e 9 2B A Je B DI RE O

B2, BATVON AT L 4R e I 8 P2 3%
KA 35 22 e, AR ST rh R Ak 3 1) JH e 2H 21
J R R 2 7 R IE FImRNA, GO4y
At o A B 15 P 0 2 DR DR R e S AR
AR, 55T, B1iia, fENEgE%s
IFE, Pathway 2 b o A B 5 e & AR % Al
KIMAPK. ERBB2. PPAR. Wnt. Gnrh.
JAK-STATSE T %, XL/ AH K AEME
B2, ¥ RBATS I AT 78 25w LA, JF itk —
R FUI I AR AL RS W A DGR S
NN TR RE DY S
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