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Study on gene expression profiles of hepatitis B by oligo microarray*
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Abstract: Objective To disclose detailed gene expression with HBV infection and how HBV proteins regulate host cellular
gene expression. Methods Gene expression profiles of cells with HBV infection was analyzed and compared by Agilent Human 1A
oligo microarray method. We selected HepG2. 2. 15 cells as the cell line of research and the HepG2 as cell line of control. HepG2. 2.
15 cells were labeled with Cy3 and HepG2 cells were labeled with Cy5,respectively. Results After hybridization, microarray scan-
ning and statistics analysis(P Value LogRatio and gProcessed signal/r Processed signal) ,744 genes were differentially expressed in
HepG2. 2. 15 cells contrast to HepG2 cells from almost 20 000 genes. Expression levels of 423 genes of these 744 genes were in-
creased and 321 genes of these 744 genes were decreased. To validate the authenticity of the microarray, we adopted the technique of
real time PCR to verify the genes of different expression. The results showed that the mRNA level of IGF2, AFP,ICSBP and RRM1
in HepG2. 2. 15 cells were up-regulated 9. 68,4. 80 times and down-regulated 3. 03,4. 02 times, respectively,comparing with HepG2
cells. The results of Oligo microarray were up-regulated 9. 89,4. 56 times and down-regulated 2. 88.,3. 85 times, respectively. Con-
clusion From the results,it was concluded that the results of genes expression profile by oligo microarray method were true and re-
liable. The possible responsive genes to HBV infection derived from this microarray offers new information to the exploitation of

pathogenesis of HBV and shows abundant potential targets for the treatment of HBV infection.
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1.3 Ziffl 8 RNA fli & 4% B4 E Trizol {70 Ui W1 45, Ir 5
B 7 7 5 RNAse Ab B, A I B H AR K& 1 X
10° A~/mL, # 3B F 2 HE RNA,

1.4 RNA BB %M Agilent Low RNA Input
Fluorescent Linear Amplification Kit #4580 4 347 .

1.5 Agilent Human 1A R H 24438 K Agilent 24 & 4
7= 1 JE 4 R 7 £ .60 mer Human 1A Oligo 3k B ith B K %
B AT RE S A A2 32

1.6 HIWEFR M %48 H Feature extraction?. 0 # 4 #E47
AR T AR HEIL AL IR

1.7 RQPCR Xfith i &5 R 754 F H] Primer Premier5. 0
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2.1 SESZIRAmMkE HepG2. 2. 15 QUMM Wi % 56U 2 4%
UL HBV DNA B HepG2. 2. 15 41 i bk , 7] 437 22 52 5 Hb 4 Wb
Dane % 2 HBsAg, HBeAg, HBV DNA %5, H] 1B 4 i 3
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J6BE T M 5%, HepG2 4l il 2 % B, W B A K, B & IE %,
HepG2. 2. 15 2 2 M A&, WG BE AR K A RE BB EH
R0 BE R ) R T
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AR X 5 (D 5 W BB 3k G 5 (8) 55 200 o 25 #9 J 4N 35 3y 1 A
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2 U
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X B i ) GAPDH (P 7D & J 25 28, R s & 3 B Y 2
RNA #1915 2% Ratio fH , ISR A4 1913% 22 Ratio fHAZ IE 5256 44 Jifg
AU FE A0 A E 36 B B M . Bk 45 SR 15 8 IGF2  AFP,
ICSBP.RRM1 435 |98 10.55.5. 23 {5 F1 F #1 2. 78.3. 69 £,
MR35 K B GAPDH AEX) i Ratio { BEAT 1R 22 1 1F 5L PR 43
W EVE 9. 68.4. 80 A% AT I 3. 03.4. 0245, T ZE A% H R ik
RO R R R X LA 25 5 R W 4 ) O IGF2 AFP | i
9.89.4.56 £ 1 ICSBP,RRMI1 T 2. 88.3. 85 f%, 5 RQ-PCR
)45 SRS A PR — B
3 it it

60 mer KEEIRE — @ BB I AT LA 5 IR 4 &5 Oligo R 4T 11
B RS M L 50 cDNA BRE R 8, % 4 O S8R = TR
AN, 5164 cDNA D& 46 4% Oligo B4 H , K 45 Oligo
HEAEZMHRT, AR AN AR 20 000 &4 A
1 EST 1y Agilent i B Ho# HepG2. 2. 15 48 5 HepG2 41
MEREEEN LS. RN TMANLERREER, L phE
HepG2. 2. 15 Ml EiR3E oy 423 4, T E A 321 4>, i
Xof 3k 4 2% S L [H] o 1 45 Bl Panther 43 28808 — 25 43 07, B R
kBRI PRGOS B AT HBV G 1 2 B0 B 90
P A — 3, A58 W 5% 8] R 4k [ C-JUN, JUND, C-
FOSL1.DRIL1,DRIL2,C-MYC % % RAS % % % RAB35,
RAB5C . RRAD,RASDI %84 % 5 H 7E HepG2. 2. 15 41 ffg v 32
K 1R T 408 56 B TP53, TP53AP1 P16, P27 % 3535 F .,
1t HepG2. 2. 15 20 fifd p 2 35 | 98 19 3 B 38 0 55 IGFBPL, 1G-
FBP2.IGF2.IGF2R, AFP,FABP1, ALB,PCNA %, jfij RRMI1,
IGFBP7.GASI1.S100A4, HIPK2 ,CHEK2, A # b4 K F 1
(TGFB1) . ICSBP % LA 7 HepG2. 2. 15 4 Jifl vh 2535 F 98, 1
i IGF2, AFP,FABP1, ALB,DRIL1,DRIL2, PCNA, MYC f#
F3k EH &% RRM1,TGFBI.ICSBP {3k F i S5 8% 1y
FILEIR 5, HBV R J5,AFP 33k L™ . AFP &
W HCC M M An 59 . B8 HepG2. 2. 15 4 il 1 3835 B
HE—25 Y] HBV J& 4 58 HCC; RRML g fif 8 #1 ihil 5 P
RN BRIE SR M1 S 5 5 — R M2 e [ 4 0
SR A R A A I AR A T R s TGEBL n] 75 5 410 #fi] fof
Jo PR FE K F 14 40 M 7 M AF B A9 TIAFL B9 % 5™, ik, HBV
T 3E L T 8 RRM1, TGFBI iy 5 B 2 3k T 5 B0 o8 19 & 4
ICSBP &+ & 15 5 & [ /9 B M 98 345 7, Sgarbanti 257 7 3H .
TE HIV B 5, ICSBP KAl v] 3l i 2 i IRF1 R34 i m
)42 02 F HIV 5% 3 (9 & Hl 71 %% ¢, Thornton %™ JIF 52,
ICSBP " i@ i CD4 2 (1 (9 235 1m0 6 HIV 5% 5 3 A 15
F U WA S ISRE 28U B3 245 & il HIV 1 %
Ko H K ICSBP 5 HBV % & . H AT 1L & %A SCHRRE
M4l ICSBP ¢ HBV B Y45 T I8 L & ICSBP 5 HIV 4% 5 1) 5%
W ICSBP 335 T 5 HBV YL AHE .

EFHAL DA G K IGF2 J Ho3Z &, i HBV iy 3% ik
7= HBxAg A i85 IGF2 ) 2 B . P 00 J8% % 5 1 20 M o A A
IGF2 k"), nl 53k T 41 il 4 % A8 RO M1k, A58 Br
FH) Agilent 35 B — 4 IGE J& HoAH ¢ 3k B4R B, w] 6
IGF1 Jt H =2k IGF2 F H 2 {& . IGF 454 % H 1~ 7(IGFBPI
~D KK, F38 45 ] KW, IGF2BP1,1GF2BP2  IGF2,
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IGF2R . IGFBP1,IGFBP2 %7 HepG2. 2. 15 413 Hp 535 1A .
i IGFBP7 %35 F i,

ARSI K & HBY B 5, 2 % & 1 1 mRNA K
KA FiE L0 LAMA3,LAMB2,LAMR1,LAMA?2, Budkows-
ka 10 B SZ I A5 ORI R 2 % TR A AR P ] R L —
ol a8 B 11 X5 HIBV Sl 3k BTS2 X 4 B 14 Ji o A2 i
gh4 NI, J2 % % 4 mRNA K R AR5 HBV 3k A BT 40
Mok k. HETAIEA XRZEEEAYS HBV B LR WIRE L
D, MHRAMR A EBEL LRI FIBEA H
(APOH) T R 2 HBV B A 40 i /9 52 & . HBV A fig i it 5
CM 5 HDL $URLZ5 4 . “ o 30 48 42 7 b S 40 At B9 ke 3 )
MR E AL HE M R I G HBV 2 3 i 48 i -
52855 1 32 R E0RE DLk B S Wk e 40 R 0 B i s HBV )
Yo i o 0 Y R AR 1 52 R CASGR) B 8 1. ASGR J& i 4
MM Ak B — BB S PR R L 6 PR HBVY 5 8 40 78 10 R % K
JH- 240 B 0 B 7 T A A EEEEVE T RT BE 2 HBV 3 A 48 it i
Tikz U B2 HF LA HBV 259058 . ASGR iR
AT ECHF A0 i X HBVY B 3 4R 7 R nss i 3 i L 38 A 40 A 7
BlL2x s ALB BRI 3% W 245 1 A 92 30 45 2R @R, HBV &5, JiF
Y ALB 23k B XA REZ K Y HBV jif SKAH R A
N ALB Z M, N ALB &FH R W E AR A& K (PHSA) , £
WA bt B A& A ALB Z k. HBV Li PHSA Jy i 2%
B RPN 6T . HBV J& S5, 58 o 3 m A il 3 b PHSA 1)
SESEI IS AN ALB 854 09014 . B B3 i 3E A 48 At ) A1
20 LR R LA R S5 AR #F HBV WL B O 3 A 40 i A
Kbl
TEAS 523, X B 41 HepG2 48 Jifd I 52 36 40 . HepG
2. 2. ISH LA FHVR BE 29 20 ng/pl B8 RNA W WK #4722 5k
5 7€ ) GAPDH (M #5) [#) real time RT-PCR 2 i , #7% £ 1 Ct
{ELTE I B 16 B o 1l 28 1 30 A7 S TR) R & N AR 19 R 3k 1L JR D
HepG2 43 g & 3R H AR X 1R 228 (1. 09) {8 F A [] o &
B HepG2 40 i F1 HepG2. 2. 15 40 By 5 RNA ¥ % 4> B 47
4 A~ HByE R (IGF2, AFP.ICSBP.RRM1) ) RQ-PCR J% i , %
BN CofE7E B B A0 A v il 28 1 2R A7 b g 3 3 8 e O
e K 4 A 22 R AL 4 B £ 9. 89, 4 4. 56 %5 1 —2.88.
—3.85f% .5 RQ-PCR W) &5 R IL A +F — 8, T RQPCR
F I IE AT WL 2R 35 0 i 24 38 25 R LS AT 4
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