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Abstract

AIM: To ascertain the effectiveness of genechip
for screening the same differentially expressed
genes of hepatocellular carcinoma (HCC).

METHODS: Total RNAs were isolated from
tissues of two cases of HCC and one normal
liver by the TRIzol method, and then purified,
reverse-transcribed to cDNA incorporating
a biotin-labeling probe, and hybridized with
genechip (covering 18 400 transcripts, represent-
ing 14 500 distinct genes). Picture signals of the
fluorescence in the gene array were scanned and
compared by computer analysis to the differen-
tial expression of the genes in the two tissues.

RESULTS: The same differentially expressed
genes were 2756 (19.01%) and the same up regu-
lated and downregulated genes were 1772 and
984, respectively, in two HCC and one normal
liver tissues. These genes were initially classi-
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fied according to function, and further analysis =
showed that they play an important role in the
pathogenesis of HCC.

CONCLUSION: The analysis of the gene expres-

sion profile of HCC using genechip can rapidly )
select associated abnormal genes, while further
analysis of the obtained genes can help elucidate
the pathogenicity of HCC.
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JTF41 o35 (hepatocellular carcinoma, HCC)/2  [F
R LR IR,y e Re s 2 TR B3 A
ZIREA BT, ORISR T 52
f7. HCCAREVIBR#E 1 aEAFFALT30%, HIET
HRIAA, 5 ald K FRIE80% A A7, /NHCCI R K H
1515 40%-50%, 1 WALV ST 1) OCHAE T 5.4
ROUAE RS W, 6D B 1T LA R
R — OB A, T E—RSE 50 P, 1
1, ARSI T b T R EE N R R IE, AR
B DRV 7E 8 41 43 5 1F AL 00 rp Rk 25 S
FB, WO 2 M T s R A 4y AR
SFRFICAIE. BRI ok A DN A B B AR
INH C CRIIE 5 T 24 23 v 35 DR 2 3K (R R [,
7 28 H AR DG I SR RRE, O JE— B R NIF ST ILAE
R R A R b AR TR AL BT I 26 2.

1 MR35

1.1 HCCHZURA 251 H F 18K 27 B Jeg B B
FARUIBRA LML, IEH AL i Bl A2
SR AERAR DS Bl E K TR O
$Eft. HCCHIZUUM R LI AE . i Kt i
MIZHZR. 23 5 AR AR DIIUS A2 Z0(10 min )BT
I ZURN B A T RAFE % . BT A AR AR
PRYESE. BT RS B A5 E A ffymetrix 2 7 1)
U133 A 2.0 KA, H RS A
PR F] AWt i bl R AR ST O R L
Affymetrix U133 A 2,05 K ZRIA W0 ifias 7
18 400 ML A (RNA), AR T 14 500 W B 11
SEA.

1.2 RFI) HUI 41 4150-100 mg, FIA
TRIzol 1 mL, X5 ) KA AL 2 ) ECF T, 3
AL 242 15-30°C JUE' S min, SRJ5 A
0215 AR ST, o5 T 56 B I ZUPRHR 1S sii
4], 15-30°CJHUE 2-3 min, 4°C 5600 g&5.015 min,
B0 JETERCT 2 A A S A, P TR AR AR
JETC KA. BRI 22— A0 B0
OKAH AR RK 29 4 35 ST I Bt FH TR Lz o LA AR
(1160%), MIAO.8fE AR 5 A RE, Jal U4 #2 A
12, 4°C 5600 g20215 min, 7+ 3. 700
mL/LIAY, AU B0 Bk LLYE 2013 B & 3k
gy, WPtiE BN Tipk 58 B UTiE T it AR5
4°C 5600 g5.0210 min, 7 Lif. EELL DB
LK. 15-30°Clgt T, AR5 I A& & ) SR Naselt)
KRR, F A3 ECEETH A HTRNAMR A, #1260 nm
1A = 40 mg/LIJRNA. A 55/A 50NV FEIT2.0 4 55 4l

IRNA(FLAEAE1.9-2.13%)7]). 10 g/LEL i FL vk
#%Qiagen Oligotex Direct mRNA kit$¢ {11 #4F
T HEEPoly(A)+mRNA.

12.1 RNA DNA 1 cDNA 1t
Eppendor 8 IS #5537, 28570 Cilift
10 min, FEHGE Oy, SEEPECE VK E 5 /D2 min. 7E
AN Eppendor s 1 IMAINTP A& ZZ 0P, TR
G5, A2°CIRT b, SO S5 AORCE vk -5 b2
min. S52FEDNAG AT S VREG i) oA 5
28 SONAR A, WA R R IMES O, 16°CIE2 h. N
2 uL 10 U/uL T4 DNAEK AT, 16°CHE S min.
F10.5 mol/L EDTA 10 uLZ b V. 4lifbxt
HEDNA, 7E5 A EECDN AP I cDNA
Binding Buffer 600 pL, #5414 H. #1500 pL
FE 5 I CcDNA Cleanup Spin Column, =8000 g
B0 min, SO FER A POAE R N B0
K, DL IR [RIREI 280, 0 s
R OF R R AR . IAcDNA
Wash Buffer 750 L& Z/LAEP. =8000 gL
1 min, V. T EORE a5, Dl K
205 min(=25 000 g), FFin AR . #T
TFAE 5 250 ] DABFOR 2500k P4 I .
DR E A1 mLBER, A CDNA
Elution Buffer 14 pL. =¥ Fiff& 1 min. DUE K
H(=25 000 2)&.00 1 minltliiDNA. — %14
wLFIDE B T AR 224012 p L R A% 4%
Qiagen RNeasy Total RNA Isolation kiti{ 71 £
PEEAE T AL A ) F bR id e RN AL H40

FEFE T ATRNAK .
1.2.2 Iy R PSS T R TSNS I

AZHH45°C, 60 r/min AT F 10 min. BoHZY
AW, AR AL BT (R 28 AT, ARG 23T HP
H145°C, 60 r/minZ& A 116 h. JEZRALF KR
HEATUEME . Gefo, EFRSH. FHAffymetrix
FRAIHG TG, GCOST 2 ARSI, A3
Bl 7= AR TEFRME: change HIncreasedk
Marginal Increase, log ratio( S5 2 A1 B4 e
X Log2/5 fi) =1, SEIe 41 (HHE41)Detection
HPresentf] 2y L iFFER; change i Decreasey,
Marginal Decrease, log ratio<<-1, %41 (EH
#1)Detection A Present[f] g T 1 JE[A].

2 B8

2.1 RNA 7 4
FRMERNA, 25 66 EE TR IIA 10, A g0
JGEE, W FE O K BERI A BT . S A5A L 60/A 25033
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>1.9, XU PFTHEBURRNALLFE g, 1 KA
EERADNAKE. RNAFES E 20 EHCCH
1.256 g/L; 1K/ LHCCH1.465 g/L; 1EH AR
H11.806 g/L; cRNA A{HS3141.93, 1.95, 1.94.
2210 g/LH A PE SRS BE I LUK S, 18 SHI128
SHLYK 4T I, 28 S4B (1 1), it
BLRRNA VTR S8, 4G, v DL T 5 5k
5. 24 RE R 45 R RO, R A R bR,
{5 S IE ISR, 53 AH IEH . 1EH T4
cRNA. HCCAZIcRNAZ L5518 4004 45 5%
A AR, F2A, BUABUS Kk T
HCCA LY IEH L0 WY1 184 0045 i s AR 1)
{5 5 VYo, 4478 5 W 25 TE AR HE AN 18 4001 %%
SEARRER T 14 5000 WA 1) JiE B ) A 9 3k H A
HCCH R L [F] 22 e RIB BE LA 2756 %%, o7
i 126 3L R R B9 19.01%, Horp B &k (3L X
H17724, MRS RIEER A 9844%.

2.2 HCC PHIHCCL R
HrL R 2 SRR R R R A 177240 R A
FEPURALIE P A OCIE IR Y T B 8 A OGS
R, S5O R AL AR S FE AL il i
JAWIAHOCIE R . B s P A OGRE R . v 1
A CHEE DA . B TR A AR OCIEA . 4 1 ) g
PARCIE R 5 515 FAHCEE R 450 T4
RIER B A DT R L B R 42 A OG5
DRURI A2 oS S A S L IR AR 2451 40 23 b oA 2 B
() ) B R K0 73 1 Dy RE AR O B PRURI 731
B AR DG IE DR (R 1) P01 B9 4 2 b JL ) 22
SFERIKMIE D AT 9844 S A R . S P
TEPEARDCIE R . AT MR A SCSE R A

EIAHSCHEE DR ARUHAH DCHE DR 4 i 8 JTAH DG 5%
DAl O T AR DG B IR L 1 Bk A OGO
Bl IR iR A AH DGR L (5 546 FAH G
Rl GEM o FAHSCIEDR . 5 SR P A e 6 IR
TR U 2 AH DG ik DRRI A7) S5z i AH G JE 1R 72491
LA AR R IAL R U 19 73 1 R AR R 2 A O 2
BRI RS040 Dy REAH DG DRURIE IR ik £ A OGOk
BH(F2). IREZHEFAA ZIhhE, S5 90 M5,
GRS, GiaEn, ok, R, BT X eedE
DRI 28 /> 2 PRI AS [ 1) 20 B3ty 2 i 72 3).

3L

BTG, MR R A RER—ANE &ML
Kz 20|, 212 MR AH O R 3
I IRy Tl 22 ol R AT A RS IR 3 BT, DR o
I A 239 A o R R A DG 36 DR R 356 DR 4 1 AR A Tt

www.wjgnet.com

1 RNABVIZBSHE SRR EBIR

KNE. 1 2
;3
28S
18S
A 10°
2 10°
=y
9P
] 3_|
g 10 G
5 0 S
N
S 10+
=
c
L 14
o
©
S 0.1

T T T T T
0.1 1 10 10° 10° 10° 10°
Scatter Graph-normal scaling-Signal

10° 7]
10*
10°4
10%

10+

di fen hua vs normal-signal @
A,
%
-

0.1 T T T T T
0.1 1 10 100 10® 10° 10°
Scatter Graph-normal scaling-Signal

2 HCCERRAM=E. A: ;B
Detection Present;
Present ; Absent; X
Y HCC

FURAF N L B NIED A TR S8 R,
FEDRUES AR 4 Jio B DR AR R e e R [ — DN A
SIHTHR, SRR EEE. SR, FEA
A EERE R, EAR T R 22 TR A v i IR 2 S Rk
WL R, O 2 s R 4. R e
(15 FLED ARG . RS P IRATTRA T 26
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5 s " Signal

2756 IhRED S GenBank ID ERE2R HERAB RBRER )

Log Ratio

’ NM_002083 GPX2 chrl4g24.1 2.7
NM_003330 TXNRD1 chrl2g23 3.9
NM_001467 v-myc MYC chr8q24.12 1.4
NM_013250 r-ras 2 RRAS2 chrl1p15.2 4.7
NM_003350 DAXX chr6p21.3 31
Al582238 TRA1 chrl2q24.2 21
NM_012325 MAPRE1 chr20g11.1 1.8
NM_001903 al CTNNA1 chr5g31 3.0
NM_006396 5A NOL5A chr20p13 1.6
NM_021299 AKR1B10 chr7g33 17
NM_002402 -6- G6PD chrXg28 6.4
NM_003745 1 MAPK1 chr22q11.2 15
NM_004396 RNA DDX5 chrl7g21 2.1
NM_002786 2 CDC2 chrl0g21.1 3.7
NM_003237 A2 CCNA2 chr4g25-q31 3.3
NM_001592 PCNA chr20pter-p12 1.6
NM_002734 cAMP PRKARIA chrl7g23 2.0
NM_004039 A2 ANXA2 chr15qg21 3.3
NM_006241 1 2 PPP1R2 chr2g29 1.6
AF250307 DNCI chr2Q31.1 1.0
BF432550 1B MYOIB chr2q12 1.3
NM_016141 1 DNCLI1 chr3p23 2.0
NM_005637 SS18 chr18q11.2 2.8
Al761759 CANX chr5g35 1.3
AU146237 11 SFRS11 chrlp31 2.2
U40763 G PPIG chr2g31.1 2.2
NM_007354 1 TACSTD1 chr2p21 4.8
NM_001315 1 STAT1 chr2g32.2 19
NM_002875 1 IGF1R chr15g26.3 3.9
NM_005582 1 SPP1 chr4q21-g25 4.2
NM_007227 a3 LAMA3 chrl8q11.2 3.7
NM_001224 18 KRT18 chr12q13 1.6
NM_006315 1 STAT1 chr2g32.2 1.9
NM_014739 BCL2 1 BCLAF1 chr6g22 2.0
NM_001518 GTP2L chr7qll.2 1.4
NM_015904 5B EIF5B chr2pl11.1 4.0
NM_004730 1 EIF1 chr5g31.1 2.0
NM_002453 2 MTIF2 chr2pl4 2.3
NM_003100 2 SNX2 chr5q23 2.4
NM_001444 5 FABP5 chr8g21.1 6.6
Al816243 12 STX12 chrlp35 2.0

ARSI RE, W R BIVF 2 AR SRR A2 4E.
FEFRATII I H 1K) 22 57 R IEFE D b AT — 285
Je g e ERR A1 e PR e e PR ZE K PR 1A
TRGIAR R, AN R I R
RGRAL L etk H A, N BIY)SE. F
2 5 i R IR ) 33 7 o A L (R AR S 2K

MO P A5 R . g AR 35 R AT 6 D] P R Tk
LA S 25 PR R A P 0 R RS TE % 1) 4 i
B, A AL g0 TR Y 40
ARKAEDIRE, — HRARFIGR K, WS B A
MY CHER i —Ffr i i L [A], EA7 §-8 5 et i
[, A R AR S 6 X DNAY B MEAL. A
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Thees GenBank ID R EEARE pepen 00
Log Ratio
NM_000962 PTGS1 chr9g32-933.3 -1.2
1
BC001453 zetal GSTZ1 chrl4qg24.3 -3.4
NM_000358 Bl TGFBI chr5g31 -15
X07868 IGF- chrl1p15.5 -4.2
NM_005538 BC INHBC chri2g13.1 -33
X07868 IGF- chrl1p15.5 -4.2
NM_005125 CES! chrilgl3 -1.7
NM_002162 3 ICAM3 chrl9p13.3-p13.2 -2.7
M33318 P450 2, CYP2A6 chr19q13.2 -5.1
A, 6
NM_004563 PCK2 chrl4q11.2 -3.8
2
NM_013267 2 GLS2 chrl2q13 -4
NM_000592 4A/4B C4A / C4B chrép21.3 -15
N33167 CDKN1C chrl1p15.5 -1.6
1C
NM_000064 3 C3 chrl9p13.3-p13.2 -3.1
NM_000125 1 ESR1 chr6g25.1 -3.2
NM_021131 2A, PPP2R4 chr9g34 -1.9
B’
NM_006944 2, 24 kDa SPP2 chr2g37-qter -4.7
M13149 HRG chr3q27 -1.7
BF593594 2 KNS2 chrl4q32.3 -1.5
X98507 IC MYO1C chrl7p13 -1.1
NM_004343 CALR chrl9p13.3-p13.2 -1.2
NM_003097 SNRPN chr15q11.2 -25
N
NM_006275 / SFRS6 chr20q12-q13.1  -2.1
Y- -6
X07868 IGF- chrl1p15.5 -4.2
NM_000358 B TGFBI chr5g31 -1.5
NM_005538 BC INHBC chri2g13.1 -33
NM_003227 TFR2 chr7922 -2.8
NM_006097 MYL9 chr20g11.23 -1.8
NM_007234 3 DCTN3 chr9p13 -1.6
AY029208 \i a2 COL6A2 chr21g22.3 -1.6
L27624 2 TFPI2 chr7922 -4.8
NM_003195 A2 TCEA2 chr20g13.33 -2.5
NM_005693 1, NR1H3 chrllp11.2 -1.6
H, 3
NM_004364 CCAAT/ CEBPA chr19qg13.1 =27
Al524138 EB TFEB chrép21 -1.7
NM_003321 Tu TUFM chrl6p11.2 =21
NM_001961 2 EEF2 chrl9pter-q12 -1.1
AB014564 KIAA0664 KIAA0664 chrl7p13.3 -2.2
NM_006623 PHGDH chrip12 -4.1
NM_000690 2 ALDH2 chrl2qg24.2 -25
NM_002899 1 RBP1 chr3q23 -3.1
NM_000898 B MAOB chrXp11.23 -25
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GenBank ID ER2MHR EFRARB REBIRERL Signal Log Ratio
NM_007315 1 STAT1 chr2g32.2 3.1
NM_004539 —-tRNA NARS Chr18qg21.2 1.6
NM_007145 146 ZNF146 Chr19g13.1 3.0
NM_002398 NPM1 Chr5qg35 2.5
NM_004501 HNRPU Chrlq44 1.6
NM_003750 3 EIF3S10 Chr10q26 1.8

100

Al582238 TRA1 Chr12q24.2 2.1
NM_002734 CAMP PRKARIA Chrl7qg23 2.0
NM_002997 1 SDC1 chr2p24.1 -1.8
NM_021913 AXL AXL chr199g13.1 -1.4
NM_000029 AGT chrlq42-qg43 -1.5
NM_004364 CCAAT/ , o CEBPA chr19q13.1 -2.7
BC005174 5 ATF5 chr19913.3 -2.3
NM_000125 1 ESR1 chr6g25.1 -3.2
NM_002567 PBP chrl2q24.23 -2

NM_006006 BTB 16 ZBTB16 chrl1g23.1 -1.9
NM_002387 Mcc chr5g21-g22 16
X07868 IGF- chrl1p15.5 -4.2

()2 10 3L 845 et Ak 55 145 Jeta Ak g i, 158
SRR EIMY CHPR 5 145 JL AR G 2K
AR TR A, WA MY CHE T A 41
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WAMY CEER n] AT HC CANl a5, {FHCCHE
g B SRR 22T, SHCCH R A K %
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EHLH). AT B survivindE K 2 _FFRIA.
survivind& A7 117925, HERIE“Ysurvivinit
PRI R 1 SO0 BT I, A AR IR SE A
Re A0 P T, (2 3k M b 5. AR,
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AR, HRB IR, A IRE survivin

TEEE IR 2 B R IA, T S5 AR
ik, IS5 85 A R, R Esurvivinge
GE e (00 e A R B B e R S R v R A T A
. RIREFRATHEN HAEHC C R A2 R i S e i i
it vt e 5 T A T e A A 186 i 3842
ZERLERE ) RE R v, i RE A it 00 L 2% B i 4 it
A0 TR L I B B8 ), DA 20 A B S L g
54 B R X R (MMPs) & B A B AR 48 i 4k
HE T R FE MR ) — . MMPsF i BA 24N,
G, HeRak AR i R k2 P
R BRI I FE LN, ARV, HCCdl
UMM PS8R [ 1) R IR A2 130 1 g 4 i 1) i
B JOWBE R A2 28 58 0, I FEHCCA i
KA, B E TG, A5 4h5 R I i
&8 B I FOR 8 A S R R B T AEHCCH &2
WRIE, X4 BRI E LG mERE. &
122 VER A2 AL

BATAERT 22 37 TR FE R BEAT 43 K R LG
VEZ LN A Z R RE, 25 2 R4 s shid
B, ¥ R BI040 PR T MR AR O . 45 A R A
KRG T FEEZ AT, B0 S B K
B 7-2(1GF-2) it AT X AR Th g, 1A T A
HRYL k11 pl5.5, MIERIE“PIGF-22—Fh
Z IR AT, SRR IR EE G E
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IGF-238 & T 41 i /A O 2 ] 714 IGF-23%
DAL 1 2R B[R], 55 1 AE S 1) P R 28 B 28
FEDR, % DAL TE B0 00 78 BN ORI fik 26 A
A 6% % 21 23 R XA R TR R IA, LA 21 21
HOR AL R HE R Rk, 1T R R S5 DR B
1 7L 3 ) 2 R 21 v A — /N 43 B TR g T
EZE KL DR, H 4% D BT 5 |2 1 B e R S
e 3 IBUN=TINIS UK (1914 S T IS L (02
AT ZEARTIFGT P IGF-2 5L PRl e ik 5L R %, 1My
TG F-23% R JHF 40 v 2 S A L 3R T, 1%
HE DR I3 IR R TA 2 75 5 12 D 11 B
KA KA 9T,

H AT, SRR B R IEAE R 2 oS T
Tl 52 A R A R T R TR A 5 Bl ik
B DR 22 B 1) 43 BT SR U R 1R A TR AL, Ry
Ji 87 )2 T R YR 9T AL T B AR . AR TGS
R, A 16BN RE2756 5 HHFAEHCCAL
2l SpH Rk, RWTHCCHR nl A7/ HAH
B R ) e [ 2R R R R ER] b ) Y 66 R 3Rk
O BOARXTHC CHEAT HE DR K- 5, 9 ik
L EER E PN 2hs 7 e vl o i o2 (SRR S 1
JEC OB AR F I BE R, LB ZRH CCHE LR /K
AR, IHCCHIR IS WA A 7 4
HEHS KA.
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