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Abstract

AIM: To clone and identify human genes transactivated by
hepatitis B virus core antigen (HBcAg) using suppression
subtractive hybridization (SSH) technique.

METHODS: SSH and bioinformatic techniques were used
for screening and cloning of the target genes transactivated
by HBcAg protein. The mRNA was isolated from HepG2
cells transfected with pcDNA3.1(-)-HBcAg and pcDNA3.1
(-) empty vector, respectively, and SSH method was em-
ployed to analyze the differentially expressed DNA sequence
between the two groups. After restriction enzyme Rsa I
digestion, small fragments of cDNAs were obtained. Then
tester cDNA was divided into two groups and ligated to the
specific adaptor 1 and adaptor 2, respectively. After tester
cDNA was hybridized with driver cDNA and underwent
nested PCR twice, the product was subcloned into T/A
plasmid vectors to set up the subtractive library. Amplifi-

cation of the library was carried out with £.coli strain JM109.
The cDNA was sequenced and analyzed in GenBank with
Blast search after PCR.

RESULTS: The subtractive library of genes transactivated
by HBcAg was constructed successfully. The amplified li-
brary contains 33 positive clones. Colony PCR shows that
these clones contain 200-800 bp inserts. The full-length
sequences were obtained with bioinformatics method. Al-
together 17 coding sequences were identified.

CONCLUSION: The obtained sequences may be the target
genes transactivated by HBcAg, among which some genes
are involved in cell cycle regulation, metabolism, and tumor
immunity and development.
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LT HRARFE(HBV) 2 — g AT AR 20 WUEE DN A %
B, T EfEE AR, MG RS BN
K4, WHSHE40Lr) . FFfmHco £4E K
A", HBeAg e HHBV DNA CIE X 4t i) —
FheE R 1, A5 PEST A = 4L, 7] IR i i 78R [e] i
A 183-185 PR E IR TR H(aa), TEL AT RIEHE(HBY)
HYLETE R, RERAZ.OHTE(HBeAg) . 75 mRNA F
DNA R FE L [R)F4 BiAZ Lo 0RE , ZEAZ%CBURL 58 18
FEDNAMIA B AN T iRk Ze 28 5 R (suppression sub—
tractive hybridization, SSH)}& 1990 4485 A 7 1 —
PR U R HOR , AT AP a5 A 1 22 S 2R
KL FRATRF SSHE AR, F%E HBeAg BUIEAIX
FER 22 5 3RIE M e DNA TH IR, TR ARG AL SEE R
B, JEN AP E E 2% (bioinformatics) AR ZRIS FH R H
2 RKJFF, RS HBeAg 7 HBV B S5k 7 201 #2
PRAPE R I E IR R

1 MRREE
1.1 ## HepG2 41 B B2 SR B IM109(4 = {4
T7), peDNA3. 1(—)E$Zz:§ijjﬁﬁiﬂnvitrogen); FuGENE6 5%
ZLif 7| (Roche), mRNA Purification i877 € (Amersham
Pharmacia Biotech), PCR=Select ¢cDNA Subitraction i85
€., 50 x PCR Enzyme Mix. Advantage PCR Cloning 1%
7 €x(Clontech), High Pure PCR Product Purification i3
£ (Boehringer Mannheim), T7. SP6 3l 5[4 & pGEM-
Teasy Z {4 (Promega).
1.2 Fik
1.2.1 B9 R RGP 3% 5 bk DL pCP10 T & 1Y
HBV ayw WA DNA P90 84R,, I PCR Jriky s
HBeAg 2R A-Br. L5 [#04: 57 ~GCT AGC CAT GGA
CAT CGA CCC TTA TA - 37, Fi#BI#1°4: 5° ~GGT ACC
CTA ACA TTG AGG TTC CCG AG-3". PCRF=¥14: 1 %35
SHEEER K, VI, L) Geneclean T kit (Bio 101 2y
")) EcAfifk 550 bp DNA 45745
1.2.2 AR BRI, it DNAM A DL T-
A BEfEdk, T4 DNA ZEH M (Invitrogen 23 B4 H 195
B Bl ABUAR pGEM-Teasy, Hi Uk % i AJED Fr B
M7 e, B RIS MY kL T-HBeAg FIELAZ RIKZR AR
peDNA3.L(=)5 3 Kpn 11 Nhe TXUEGY], F T4 DNA
BRI AT R, PRI DHSO AN, kST
ANHERMEEE: I—RIBUTR, BEY) & PCRYEESH
HBeAg BRI A PHPESERE, 444 peDNA3.1(-)-HBcAg.
DNA I Fr ey b9 A28 W) 5E
1.2.3 i 4 & 20 i mRNA 42 H] FuGENE6 54
RG22 Ke peDNA3.1(-)-HBcAg A peDNA3.1(-)2s 244
SREEY 35 mm 10 HepG2 40, 48 h 5 ik4n .
i FImRNA Purificationisil €1, ELHARIBUE YL T 0%
TRORL K 23 FRAAR M HepG2 41 mRNA, 23R HHEE L

HL UK SO GRE T A T e T

1.2.4 4% cDNA(dscDNA)A- & H Clontech 22 EI Y
PCR-Select™ ¢DNA Subtraction Kit F1HRA], LIk
9 mRINA S0 e 5% G Al cDNA.

125 HRERLEWES F] Clontech 22 E] 1 PCR-
Select™ ¢DNA Subtraction Kit, F#8 SSH 77 42008
HEAT: BE 0 T HBeAg FRIKFUR: 225 KA HepG2 4N
e¢DNA 43 5FRi0 8 Tester A Driver, £ Rsa T (—FiR 7]
AP HN R N VIR TE AL, 7 LR BR300 1) B
i A BT =) #- Tester fY cDNA 23 A1y, 43 3)iEHE
A SRR R BT A S B Rk Adapter 1]
Adapter 2, SR J5 513 & ¥ Driver cDNAHEAT4R3Z; &3
Fh 252 P W) 5 -5 Driver e DNATESR2IRARAE; SR 5K 44
S IR PCRYTHY, i Tester cDNA H Rt
INE R RIS R B B R 3.

1.2.6 ZLEXZ oM P75 pGEM-Teasy EA N
e, WAL IM109 B2, 1R 2 N B R M LB/X-
gal/IPTG 57t |, 37 CHEFR 18 h $h (L pavk, 1
P&, DL pGEM-Teasy 8K va R i s Wi T7/SP6 5 | 3
TTHIvE PCRYHY, MERAES G 1 AR BUS (100-1 000 bp),
e ( BT A R, N A Y5 B2 ARy 4
GenBank $4# R #E7 T IR 2347

2 BR

2.1 ERMABEIAE peDNA3.1(=)-HBeAg # iK%
Kpn I/Nhe T U] 43¢ 7] I 550 bp (19 HBeAg 2 F DNA
Sy, UEBHERARA R E R (1A 1).

M 1

5000 bp

1 000 bp
500 bp 550 bp
1 pcDNA3.1{-)-HBcAg E &% Kpn |/Nhe | WREGT) Bk E.

2.2 mRNA #) 2 W EF 54 (# IR RN mRNA 23
iE eDNA S = R AT, MM eg s, kT
peDNA3.1(=)-HBeAg Tl 52 25 2R T HepG2 4ifEmRNA
A8k 4.53 He F14.12 He, Ao/ Asso= 1.82. 10 o/L g
PHEEIE HL K WL mRNA K F 0.5 kb 15 28 Atk 2k

2.3 dscDNA #3534 4520 B4 dseDNA 53535 % H#3%
SRR PR A T 0% 2 U e D R
HEHEEE adaptor 1 1l Adaptor 2 BIPZH dseDNA 73 A A
[R) R S5 1 W (B R R R H i =B R IR S i G3PDH 3 |
YA T 28 MBI 1Y, P 20 of L BB HEBERE FE Dk
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WeoE 2R R PIA] dseDNA 938 P~ ik BEAE Y, 1
dseDNA B 543k mslCriE#.

2.4 cDNA K B, B 5 i 2 By 5 Sy IELL UL #0
P K AR % PCR = A, FIE S SEE G3PDH 5]
YT PCRYHE, Z03ll7E 18, 23, 28, 33 RTEILS

A MR 28 HOER 5 ML EA TR K E. 45 R R 5 AR
HIPE PCR =M HE , 0HIPE PCR P24 G3PDH J:[H 7=
PRI, 1 B TR S 114D S P EL A AR 14D ek
BR(E 2).

2 SERBESTE R, 1-4: 354, 3144 G3PDH3, 5°, PCR{E
R 45H4 18, 23, 28, 33; 5-8; K LM, 814 G3PDH3 5°,
CRIBER A& 5% 18, 23, 28, 33.

25 25K DNA K BT HELE = Yam
¥PCRY MG, ¥ 1= ¥ 5 pCEM-Teasy 3855 # ,
1 IM109 B2 SHE G R B EZWEA K, L pGEM-
Teasy ZARZS VR 5 WIS T7/SP6T | WA T I VE PCRY™
1 45 5L 7R A 2001 000 bp K/ NS ZEf4E AR B, BT
PAFH LT L SRR A T B, XA AT
FEFRIRNIERE FB(E 3).

M 1 2 3 4 5 6 7 8 9 10

2 000 bp

500 bp

3 FIAEEEEPCR EEEKE

2.6 cDNA M 55 B RSV & 4% FPLER 33 1
TLBEN P, 5 GenBank 8088 1700245 oA, 5 E A%
DRl 353 17 271 v FE R IR (96 -100%) , HEARAS R (3 1).

3 e

HBeAg A A E A REEI R E AR, AT F40
MZNEEEIEYS, K8 HBeAg HEAZIMIAZ Y, T H:
MBI DNA SR B B M N Esis, A4
A% HBeAg BUTHEEAS . £Eim e G RE i, %55
SMNEMEAER, TE BRSBTS 5. HBeAg R

#1 MAMRES GenBank FEEFFILLRLER

5] A ] 5 T e
HHEEES 10
RO Ak BAFE HY
HEMFEERAF 1
®ED

BEIEERGHES A R4S 4
HISEDB

B H M ER NS 1

IR SR

LARFHEHER 10

HEEEH

MaiEs

Jih g AE SR L6

% I 2 i

DNA RIS 2 RIGE S 3
Jieb s HE R BT IR (2p96)
N SR T
NG ik fe

(Rl
98-100

96-98
99-100
98

97

98

99

96
96-98
99

99
99-100
100
100

96

100

N S S T Y SO

98

AP YRNEE mRNA, By 1k H Ak RNA BEREAERTER, Xt
F AR AT 4 RNA BU2EC . ZEHZH DNA A94 %
HEFEZEMWIEMH. HBeAg B R RIZEHME, HBeAg 5
HBeAg —[F A AN RE: T 40E(CTLIR AR 2 EHT 5,
X HBeAg MG I & FERR BETR T BE A LR,
HBeAg BERTVEN T AURIKE DR, L rIfEREE T 40
WRPERR, 5988 CTL A", B 424854
HBcAg [IPTIRPLERE, I F=A: MR AR doe S ™,
JLF-Fr HBV B & 2477 441 —HBe, X HBeAg 9 60%
N AT BB R P BEA HEVEH . HBeAgfEHBV Y
BB RECR LR H 2 AT, St ST
HBeAg (AHEAERER, FFiE—LREDLH], X 57
15 HBeAg £ HBV BB h R HARPER, 406
A FIBELIST HBV Y G i v B B
TV D s T T A R R P — T 1Y)
HEFEER AR, SEEM LR, BA LY
M. DEAE. TR BRI RS, BEA AU
ITEY KR R AR R, AT LAYER S R R
AR A A B AR A S B 25 SR T R AT B R AR
peDNA3.1(-)-HBeAg ¥ L IT-LH AR SR 40 2R HepG2, Jf:
DAEEYS peDNA3.1(=)4s IR R 40 Z 0 A0 R,
DL 2 RS LAY AN 2R AR B mRNA skl R
SSH 7 ¥ IR T HBeAg BOE M IE R 22 S 323k
1 cDNA T ICCRE , BENLPESE 334> ST e 4 EL
FFEF T A1) HS GenBank H & 51 K [R5 (96-100%).
FEEVHIREFE R A o, FEEALRE LU RLRhE AL
(WA NS SAERMCER, MR ES .
LRAEL. NshED . EEMFERATE, 7
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A, k. Rt R E SRR, BEAAREG )
K. DNA R=E0E ZREE 1 3 SA0MA . Hi
PEDIRERUIAEG: Q2 54Ny B G s 1 2R .
NE RS G A 5 BB BE 4™ BRBR T I BR B0A 1
(PGK1). HAEHEH B(ApoB). FEHAREREIENE . NG5
FEMRMCH T EEG&FER. s E 0 26 FlRE
FIRTE R, ApoB™ gk il E AR 1 WK%
FERRE AR E IR E . 55 VIDL A L. 260
oA MAEZKT-RGEE LA 5. ApoBRIfEHEIREE 1S
AR R ESZARE S A, BIIRE R E D - I
i A\l EEANRETE sl ko FEsfL . 5 S5 8l fikors
FERIALAE A E B VIR, Q2R ApoB I & RLI
W ZEHH ] BETFAE shAKSREERE Ik, ApoB2rTHUR AYEEN,
AR IR E RS 2, 3 T Eea e, 5
JIR LS A TR AR O, SRR R R Y A iR
JiT, SRR AT DI SC. A 5 & AR ALK
ST R AP R AL R AR LR 2 ", SR A
BRI SRR A ER I FAGPURTER, rTRAEAF
I G2 Al L PR, T AN 7 AR S Fp R kK
AT R AT RE SAUARTUR TR AR OC. (3) MR
KA. R R FEEFE10PEG10) "B ARTE IFH T4 N
ANFIk, BTERZ8UF 40w B A K8 T e,
PEG 10 78 40 A4 R0 40 i g & A vh B AR
A, AR PEGL0 B53T- 250 R I 1 & R 32 4t T8
KR, AT PEGL0 {E MR 25 Y AT e /267 T 40
ARG T, PGKI BRZ S50 S, X
AT A I, PGK it s ek v R EOW 2Rt
IR 25 PR AEPT, X ERAZ B AR PTIG I 30 A%, X
Bk, PIER . KICEERIRE 58 T, HX &
HgENs | IREATCHET, PGK 1 AR FPE B o diim 2y
YT T I I A SR SRR e S A
FEMIA K AR R LA 2R T B2 PE T A T e
Pt P 00 75 245 %o e AR B A VE R AR B2 . g ARG R L6
(TALG) > kTR 8 F R diffss, FEAE bt
SIBIT R, RS AUPT TALG [ SR T FEDTLIRRE S
SCHbE L IS AR I T RGBS, T TR 4 e
H TAL6 RixFHE IR E FARIGE L RAELERREL. 41
SIS AR B TS DR T Turk at 20 PY IR FE AT 1Y
FET= L R HE R BT IR T  AR N T R E AR

TN A HBeAg 3[R 22 59k SE IR SC R 43 2
A AT, FeATA B HBeAg ZEATI N FIR)R, #400
KA, e, Prrnge . F5% 5. Mg
KA AT AR RGN, 3278 HBeAg XA £
FRGEATREA MR AL FURXTHBe Aghf A\ 4R T
AHOCEE R HEAT T WIS e 04T, 5T HBV 7ER N
FIEORHLTIER UL T LR R . A s SE R i BARE
IR, PREH— PSR RIESE.
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