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Abstract

AIM: To investigate the gene expression
profiles in tissues of normal human liver,
chronic hepatitis B, cirrhosis and hepatocellular
carcinoma (HCC) by oligonucletide chip, and to
screen HCC-related genes.

METHODS: The total RNA was extracted and
reverse transcribed into double-strand cDNA,
and then transcribed into biotin-labled cRNA
target probes. The probes were hybridized with
oligonucleotide chip containing 19378 genes re-
spectively. Subsequently, the signal images were
scanned by gene Scanner 3000 and analyzed
with GenePix Pro 3.0 software.

RESULTS: Eighty-one genes differentially ex-
pressed among tissues of chronic hepatitis B, cir-
rhosis and HCC were screened out in the gene
expression profiles. Of the 81 genes, 53 genes
were consistently up-regulated, while 28 genes
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were consistently down-regulated.

CONCLUSION: The oligonucleotide chip of
gene expression profile is powerful for screen-
ing HCC-related genes. Our results indicate that

multiple genes take part in the carcinogenesis of
HCC.
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1 Hs.534362 Protease, serine, 1(trypsin 1), PRSS1 7934 181.02 . }]fy%;éﬂ 5k

2 Hs.9029 Keratin 23(histone deacetylase inducible), KRT23 17921.2 51.98 B Ak, @it A

3 Hs.20415 Family with sequence similarity 3, member B, FAM3B 21g22.3 42.22 WA 8 F I, *F

4 Hs.313 Secreted phosphoprotein 1, SPP1 40921-925 39.40 HkFl %‘iﬁ % 7%

5 Hs.80962 Neurotensin, NTS 12921 24.25 iii@g}jﬁ; j’;

6 Hs.5940 Mucin 13, epithelial transmembrane, MUC13 3913.3 22.63 5 H%;igﬁi

7 Hs.108106 Ubiquitin—like, containing PHD and RING finger domains 1, UHRF1 19p13.3 22.63 W ay T AE N E TR

8 Hs.165636 DIRAS family, GTP-binding RAS-like 2, DIRAS2 9g22.2 18.38 .

9 Hs.692 Tumor-associated calcium signal transducer 1,TACSTD1 2p21 16.00

10 Hs.121017 Histone 1, H2ae, HISTTH2AE 6p22.2-p21.1 16.00

11 Hs.237396 Hypothetical protein LOC643911, LOC643911 16912.2 34.00

12 Hs.296341 CAP, adenylate cyclase—associated protein, 2 (yeast), CAP2 6p22.3  16.00

13 Hs.375108 CD24 antigen(small cell lung carcinoma cluster 4 antigen), CD24 6021 14.93

14 Hs.421956 Spindle pole body component 25 homolog, Spc25 2924.3 14.93

15 Hs.414467 Homeo box A13, HOXA13 7p15-p14 14.93

16 Hs.132748 Ribosomal protein L39-like, RPL39L 3927 14.93

17 Hs.352662 Golgi phosphoprotein 2, GOLPH2 9021.33 13.93

18 Hs.528669 Chromosome condensation protein G, HCAP-G 4p15.33 10.20

19 Hs.431270 Chromosome 9 open reading frame 125, C9orf125 9031.1 9.19

20 Hs.458287 N-acetyltransferase 8B, NAT8B 2p13.1 8.57

21 Hs.436170 Nudix(nucleoside diphosphate linked moiety X)type motif 14, NUDT14 14932.33 8.00

22 Hs.65436 Lysyl oxidase-like 1, LOXL1 15022 6.96

23 Hs.228320 Chromosome 10 open reading frame 81, C100rf81 10925.3 6.73

24 Hs.182137 Histone 1, H2bg, HIST1H2BG 6p21.3 6.73

25 Hs.82302 Heparan sulfate 6—O-sulfotransferase 2, HS6ST2 X026.2 6.65

26 Hs.132526 Melanoma antigen, LOC51152 1921.1 6.50

27 Hs.2316 SRY (sex determining region Y)-box 9, SOX9 17924.3-925.1 6.28

28 Hs.166071 Cyclin—dependent kinase 5, CDK5 7936 6.06

29 Hs.169300 Transforming growth factor, beta 2, TGFB2 1941 5.86

30 Hs.444118 MCMB®6 minichromosome maintenance deficient 6 , MCM6 2g21 5.10

31 Hs.44532 Ubiquitin D, UBD 6p21.3 4.92

32 Hs.105859 Hypothetical protein FLJ10260, FLJ10260 17912 4.59

33 Hs.14968 Pleiomorphic adenoma gene 1, PLAG1 8912 4.59

34 Hs.352213 Hypothetical protein LOC131368, LOC131368 3g12.3 4.29

85 Hs.445489 Pleckstrin homology domain containing, family B member 1, PLEKHB1 11g13.5-g14.1 4.29

36 Hs.48554 RAP2A, member of RAS oncogene family, RAP2A 13934 8.73

37 Hs.446698 Basic leucine zipper transcription factor, ATF-like 2, BATF2 11913.1 3.73

38 Hs.44155 Methylenetetrahydrofolate dehydrogenase 1-like, MTHFD1L 60925.1 3.56

39 Hs.469358 KIAA1641 2911.2 3.48

40 Hs.284266 Family with sequence similarity 127, member B, FAM127B Xq26.3 3.48

41 Hs.294144 Hypothetical protein FLJ21657, FLJ21657 bp12 3.40

42 Hs.565279 Serine(or cysteine) proteinase inhibitor, clade B member 5, SERPINB5 18021.3 3.36

43 Hs.283085 Protocadherin beta 6, PCDHB6 5031 3.25

44 Hs.91662 KIAA0S8S protein, KIAA08SS 5313.3  3.03 | PR T

45 Hs.171466 Elongation factor RNA polymerase II-like 3, ELL3 16q16.3  3.03 ‘j\sgggbigj‘”

46 Hs.221974 Synaptosomal-associated protein, 25 kDa, SNAP25 20p12-p11.2 2.89 I;),Lv’é/l\;i%;;;

47 Hs.188662 KIAA1702 protein, KIAA1702 6p11 2.83 — AN # 841D, 17

48 Hs.83450 Laminin, alpha 3, LAMA3 18g11.2  2.60 4 i@ 3T Hs. 75678,

49 Hs. 425352 F—box protein 17, FBXO17 199132 230 T AEwww.

: . pubmed.com & B

50 Hs.390427 Immunoglobulin kappa variable 1D-13, IGKV1D-13 2p12 2.30 bank 3t 3% & ¥ &

51 Hs.31442 RecQ protein-like 4, RECQL4 8q924.3 2.14 R R L AR R

52 Hs.235368 Collagen, type V, alpha 3, COL5A3 19p13.2 2.05 B A &4 el I{J e

53 Hs.24970 RAB39B, member RAS oncogene family, RAB39B xq28  2.00 i"i CR IR e
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wS GeneftH3 HER#R 2EEEN  E
1 Hs.75678 FBJ murine osteosarcoma viral oncogene homolog B, FOSB 19913.32 0.067
2 Hs.8373 Chromosome 5 open reading frame 27, Cborf27 5q15 0.067
3 Hs.83623 X(inactive)—specific transcript, XIST xq13.2 0.075
4 Hs.282409 Cytochrome P450, family 2, subfamily C, polypeptide 19, CYP2C19  10g24.1-g24.3 0.082
B Hs.110 Solute carrier family 3 member 1, SLC3A1 2p16.3 0.102
6 Hs.5632933 Purinergic receptor P2Y, G—protein coupled, 12, P2RY12 3924-925 0.177
7 Hs.1321 Coagulation factor XII, F12 5033—-qgter  0.189
8 Hs.82120 Nuclear receptor subfamily 4, group A, member 2, NR4A2 2022-923  0.198
9 Hs.25647 V-fos FBJ murine osteosarcoma viral oncogene homolog, FOS 14924.3 0.203
10 Hs.534337 Major histocompatibility complex, class Il, DR beta 4, HLA-DRB4 6p21.3 0.250
11 Hs.332053 Serum amyloid A1, SAA1 11p15.1 0.287
12 Hs.9701 Growth arrest and DNA-damage-inducible, gamma, GADD45G 9022.1-g22.2 0.308
13 Hs.1395 Early growth response 2, EGR2 109211 0.330
14 Hs.388674 Heart alpha—kinase, HAK 18021.31 0.354
15 Hs.171695 Dual specificity phosphatase 1, DUSP1 5q34 0.366
16 Hs.414795 Serine (or cysteine) proteinase inhibitor clade E member 1, SERPINE1T 7g21.3-g22  0.379
17 Hs.8364 Pyruvate dehydrogenase kinase, isoenzyme 4, PDK4 7921.3-922.1 0.420
18 Hs.1566637 Cas—Br—M ecotropic retroviral transforming sequence ¢, CBLC 19913.2 0.435
19 Hs.76422 Phospholipase A2, group IIA (platelets, synovial fluid), PLA2G2A 1p35 0.435
20 Hs.1581 Glutathione S—transferase theta 2, GSTT2 22911.23 0.435
21 Hs.30246 Solute carrier family 19 (thiamine transporter), member 2, SLC19A2 1923.3 0.451
22 Hs.177534 Dual specificity phosphatase 10, DUSP10 1941 0.451
23 Hs.9914 Follistatin, FST 5q11.2 0.456
24 Hs.74088 Early growth response 3, EGR3 8p23-p21 0.467
25 Hs.144287 Hairy/enhancer—of-split related with YRPW motif 2, HEY2 6022.2-0g22.33 0.467
26 Hs.351344 Transmembrane protein 25, TMEM25 11923.3 0.467
27 Hs.249441 WEE1 homolog (S. pombe), WEE1 11p15.3-p15.1 0.483
28 Hs.376206 Kruppel-like factor 4 (gut), KLF4 9931 0.483

associated calcium signal transducer 1, TACSTD1)
5 DR i i — o 2 S 1 46 K 0 11 4 L R
Bt 237, A2 — T IR AR TR A G A R AL
REFIETACSTDIUER 1, @i i
FE[Kle-MycRik Fleyclin A/EIRIE, 75 541 i 4
. TR e FUIRIE MR Rk, R
i AS K. Liljefors et allV JHTACSTD1Z 5e 4T
2 AR T a5 e MR 22k, AR e
Yo VAT IR BRI B 5. CD24(CD24 molecule)
B PR g i — FiobE S B IR BE LR R A 1, B
IR N7 N e A L AR R S
Rk, FLFRIEEEWTAE R 7 F b & A e 22
0 20 M 2 A LA R TO0I A T ik B 5 4 8, At A2 Tl
Jo AR B AR &R, CD247EHB s A glH P 9 v s
THBsAgBAYEITE, CD2411) %% 5 HAFP.

HBs A gFH M IR /3 b 0 2 A0 G, LR 3k
1% 1] RE S g L 0 4 7 A, BEA AFPH] L
{ENHCCHIHIZWiRbx. Sagiv er a/V HCD24:
o B P A 445 I o A0 PR R 2R I, A AT A

h JHEgE A G B B T VR T A, 2 B R R 1
FHI4B#%S5 8 [ (serpin peptidase inhibitor, clade
B member 5, SERPINBS): K X 4 Maspin, TAh
SEAGIE2 AR BE DR, 75BN PIRE YRR 5120 35
FrARIE: v n] LAl Fie g 40 i %) A R Mg v,
A HE L IR BT A AT 0%, EAEFL IR FRIR
WdeE s FLIE . B . HE. BIREE 2R
JiyE i Maspin 2 EiRZIA, AN, H I
VA B IE TR FE 5 I8 (ARG 20 Ao AR 3] Yl 2% A
K, XA rMaspinfE AR A R HT & R 2RI, AT RE
3G AN R R e s AR 5 =X MaspindE - o R L
3, A P A AT Rl — 2B g,
N9 BFEaiAG . v 3L F R R R A
LR, B HIESH 2 Hi02(glutathione
S-transferase theta 2, GSTT2)Hk Kl 4 ik 75 bt H
JRSHE R HEO2, b4 IR B 25 e B K5 4R N &
T 70 BUm P 456 SN, 8 B A4 4 5% HL 1k 1A,
iz )2 5DNAZE GG R, 2RI D SR sl ik
2, AL AT 985 7 B0 P (AR5t g AT 38

www.wjgnet.com



BE, & HRREIEPHNERERTE 2541
Hom XU, BTt R, 4. 8. AR Sinha AA. Clinical applications of DNA microarray j:ﬁ] fﬁ; ZT’T fgl: L
. . R R (ST I R analysis. ] Exp Ther Oncol 2003; 3: 297-304 w5 k5
EGSTTZ%%ﬁT I%}JF% H*Eﬁ E,J o @%EEI ﬁ*ﬁ 3 Munz M, Zeidler R, Gires O. The tumour-associated 73 7?? RE AR E
OO R E S IR SE R R, GSTT2# antigen EpCAM upregulates the fatty acid binding g\ f_’ féj }?i j’;
N R 2 ; s protein E-FABP. Cancer Lett 2005; 225: 151-157 I RE > , .
ﬁfiE‘F IS%’ ZEH%J:Z{/‘:E E/J ﬁ%fi o %% KLF4 4 Liljefors M, Nilsson B, Fagerberg J, Ragnhammar P, }H‘ @‘1 e X W

kruppel-like factor 4, Kruppel Kl -F4)FEEI4E S I Mellstedt H, Frodin JE. Clinical effects of a chimeric 2~ B9 R AL
. . . S R — M5
WMARGNEILER, G054 0I5 5H A %K ar}tl-EpCAM monoclonal antibody in cor.nbmat?on L A
) with granulocyte-macrophage colony-stimulating Bk ILah s &
E"J%;’k??ﬂl%ﬂ% E%E@Gl/S$DG2/M%ﬁ/ﬁH factor in patients with metastatic colorectal W B E % T P
RAFKE S VER, SRR g0 a5, /EDNA Ce.ircinoma. Int ] Oncol 2005; 26: 158.1-158'9 IR0 B Ak
e s T . L 5 Lim SC, Oh SH. The role of CD24 in various human B E Ak AR B RG -
i (L FE T, KLF4ZRIE R w40 G, /S 3] epithelial neoplasias. Pathol Res Pract 2005; 201: #1247,
G/ ML, HEFFDNASZ 3 1) 40 J F 391 AsE . ] 379'48% " L Karin ALK b, Jacob
e [ . . agiv E, Memeo L, Karin A, Kazanov D, Jacob-
E%Hi’ﬁ; N HE%%EE N J.:L; EP KLF47%1EE%%1$ E]'(], Hirsch J, Mansukhani M, Rechavi G, Hibshoosh
KLFMLR BRI TG 8 22, 2 #H) H, Arber N. CD24 is a new oncogene, early
" SR, B g L S O - at the multistep process of colorectal cancer
W7 FUR RS IR 2R A W PO I HEKLF4, i carcinogenesis. Gastroenterology 2006; 131: 630-639
FEA A JRE A2 9 I T 1 R R g i B R, iF%9% 7 Son HJ, Sohn TS, Song SY, Lee JH, Rhee JC. Maspin
g — - - Lo N expression in human gastric adenocarcinoma.
*EZR’ KLF4E dj%& Eﬁ %’f{ﬁf HKIEKLF4?%3$T Pathol Int 2002; 52: 508-513
E%E/‘JJE\ [12], Y:E}ﬂ:ﬂﬁiﬁﬁ EP*JIHEJE, ’f’[ﬂ?fﬂ?ﬁi 8 Chen EI, Yates JR. Maspin and tumor metastasis.
~ \,\JA = F A /j‘: N g‘LF‘ N H IUBMB Lz_fe 2006, 58: 25-29
ﬁik%i? Eqﬁmﬁ{iﬁ W )‘1 }__ I 9 de Bruin WC, Wagenmans M], Board PG, Peters
FATHIWI 9T 22 0 1k HY — 48 55 JHH e K AE A WH. Expression of glutathione S-transferase theta
e [ S eIk Bt H BT M TKCE T R AT class isoenzymes in human colorectal and gastric
. . ’ . . cancers. Carcinogenesis 1999; 20: 1453-1457
Eﬁimﬁéﬂ, j‘]ﬂg‘ﬁilf%ﬁ E"JE%:E;HLF@’{‘/]@&\#@%” 10  Geylan-Su YS, Isgor B, Coban T, Kapucuoglu
ﬁ%%% /ﬁ‘ﬁ%@iéﬁ% ﬁ%% Y:E}ﬂ:% . }ﬂ: N, Aydintug S, Iscan M, Iscan M, Giiray T.
) N e A e N . - Comparison of NAT1, NAT2 and GSTT2-2 activities
ALY B D S RIA, AT 6E 2 5 in normal and neoplastic human breast tissues.
TRERE R AR AN SR AT R i I Neoplasma 2006, 53: 73-78
N . . 11  Wei D, Gong W, Kanai M, Schlunk C, Wang L,
. A g yE
'ﬂj ifiY:E}ﬂ:HEﬁj_ §E EP ﬂijﬁ’ EAR(E EE}HEZ{% EP Yao JC, Wu TT, Huang S, Xie K. Drastic down-
VERE N — 28 TAEMAES. regulation of Kruppel-like factor 4 expression is
critical in human gastric cancer development and
. progression. Cancer Res 2005; 65: 2746-2754
4 ;}%j{ﬁk 12 Whitney EM, Ghaleb AM, Chen X, Yang VW.

1 Kao JH, Chen DS. Changing disease burden of
hepatocellular carcinoma in the Far East and
Southeast Asia. Liver Int 2005; 25: 696-703

2 Dudda-Subramanya R, Lucchese G, Kanduc D,

Transcriptional profiling of the cell cycle checkpoint
gene kruppel-like factor 4 reveals a global inhibitory
function in macromolecular biosynthesis. Gene Expr
2006; 13: 85-96

hi FEZ B EMK

ISSN 1009-3079 CN 14-1260/R 20085 fR AL TH: F 4 Ntk A4 &

GEREAZRWZIRNLBRGE LT 4E

AFURR AT RDHRE T4 SIEAT 199 268 W ) e A SO B 12 S0 R R T A sk R4, A0 368 v B A iR i, TRIAT VY
AR, VB S dH RN G RE & &R, UIPDFKE S g, Sl LU SHE S0, o fm s WLARIME & s s ol
RARBN, Fa 85 AR 15 nT AR RS S5e 3% H R RIS, RN RREA — D RATVF
W 3 AEH B, (% B gni: 5kiET 2008-08-08)

www. wjgnet.com



