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Abstract

AIM: To study the transactivation effects of HBxAg, and
clone the target genes of HBxAg transactivating effects, in
order to help understand the mechanism of pathogenesis
of HBxAg.

METHODS: Polymerase chain reaction (PCR) was employed
to amplify the coding sequence of HBxAg. The hepatoblastoma
cell HepG2 was transfected by pcDNA3.1(-) and pcDNA3.1
(-)-X, respectively. Total MRNA was purified from the HepG2
cells transfected and suppression subtractive hybridization
(SSH) method was used to analyze the differentially expressed
DNA sequence between the two groups. The sequences
were searched for homologous DNA sequence from GenBank.
The new DNA sequence was confirmed and the full-length
coding sequence was identified according to the Kozak rule
and the existence of polyadenyl signal sequences. Reverse
transcription PCR (RT-PCR)was used to amplify the new
gene by using mRNA from HepG2 cell as the template. The
coding sequence for the new gene was deduced according
to the nucleotide sequence.

RESULTS: PCR technique was employed to amplify the coding
sequence for HBxAg by using pCP10 plasmid containing

whole HBV genome as the template. The recombinant plasmid
expressing HBxAg was confirmed by restriction enzyme
digestion and sequencing. HepG2 cells were transfected
with pcDNA3.1(-) and pcDNA3.1(-)-X by lipofectamine,
respectively. Total mMRNA was purified from transfected
HepG2 cell, and suppression subtractive hybridization
method was used for the screening and identification of
differentially expressed genes by these two cell groups.
After sequencing, each DNA sequence was compared with
the genes deposited in the GenBank and the new gene
with no homology with known genes in this database was
identified. Electric polymerase chain reaction was conducted
for the cloning of the full-length DNA of the new gene and
in conjunction with Kozak rule and the existence of
polyadenyl signal sequence. RT-PCR technique was used
to amplify the new gene, named as XTP1, from the mRNA of
HepG2 cells. The sequence for the XTP1 gene was deposited
into GenBank, and the accession number is AF488828.

CONCLUSION: A new gene named XTP1 which is transac-
tivated by hepatitis B virus X protein has been successfully
cloned by molecular biological methods. These results pave
the way for the study of the molecular mechanism of HBxAg
transactivating effects and the development of new therapy
for chronic hepatitis B.

Liu Y, Cheng J, Wang L, Wang JJ, Lu YY, Li K. Cloning and identification
of human gene 1 transactivated by hepatitis B virus X antigen.Shijie
Huaren Xiaohua Zazhi 2003;11(8):1107-1113
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. PCR HBXxAg , hybridization, SSH), HBxAg HepG2
HepG2 , HBxAg
mRNA, SSH , , (bioinformatics)
, , HBXAg ,
GenBank . X 1(XTP1), HBxAg
EST ,
, Kozak
HepG2 MRNA, RT-PCR , 1.1 DNA Bio 101 ,
) ) pCR2.1 lipofectamine Invitrogen
XTP1, GenBank , AF488828. , T4 DNA N Takara
, b-gal Promega
’ Clontech
HBxAg XTP1, 12
HBXAg 121 pCP10 HBV
ayw DNA , PCR HBxAg
. X 1 . PCR, 94 °C
: 2003;11(8):1107-1113 1 min, 94 'C 50s, 55 C 50s, 72 C 40 s,
http://www.wjgnet.com/1009-3079/11/1107.asp 30 72 °C 10 min. PCR 10 g/L
) ) 500 bp DNA
0 1.2.2 N DNA T-A
(HBV) X (HBXAQ) , pCR2.1, Xhol
HBV HBXAg ) 145-154 pCR2.1-X pcDNA3.1(-) Hind 77
(aa) , HBXAg Apa / , T4 DNA ,
: (=23l DH5 « , ;
, HBV X . . . , PCR HBXAg ,
(quasispecies) , pcDNA3.1(-)-X. DNA Takara
HBXAg ) 1.2.3 HBxAg COSs-7
HBV s COS-7
,  HBV : 48h ,
1620 HBxAg ELISA HBXAg .
HBV , 1.2.4 pcDNA3.1(-)-X pSV-lacZ COS-7
0.1-1.2 ny pSV-lacZ C0S-7,
b-gal ,
HBxAg HBV pSV-lacZ  pcDNA3.1(-)-X,
C0s-7, b-gal ,
HBV (HCC) .b-gal Promega .
(apoptosis) pSV-lac Z pcDNA3.1(-).
pcDNA3.1(-)-X( ). pcDNA3.1(-)-X
(24, HBxXAg HBV C0s-7, b-gal , pSV-lacZ
HBV HCC SV40 (28,29
: 1.25 [30]. ,
HBXxAg pcDNA3.1(-) HBxAg pcDNA3.1(-)-X
, HBxAg HepG2 , MRNA, ,
521, , HBxAg SSH 2 2 ,
PCR TA ,
(suppression subtractive GenBank ,
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, (EST)
s Kozak

1.2.6 PCR

HepG2 MRNA, RT-PCR

HBXxAg

pCR2.1-X  EcoRI ,
: 500 bp(HBxAg

), Hind /T Apa /

pcDNA3.1(-) , DNA

2.2 HBxAg COS-7
pcDNA3.1(-)-X  COS-7

ELISA

’

2.3 pcDNA3.1(-)-X HBxAg
12ny3 03y pSV-lac Z
(2 4:1 )

pcDNA3.1(-)-X
pcDNA3.1(-)-X
() , HBxAg
, pSV-lac Z

45
b-gal ,
SVv40
b-gal
2.4

GenBank
2.5

GenBank AF488828,
1143 bp, A 343, C 223. G
GC 42 %. XTP1

252. T

ATG AAT TCT GAG ATG TGG TAC AAG CGT CAC
M N S E M W Y K R H
AGT ATT GCA ATT GGA GAG GTG CCA GCT TGC
s I A 1 G E V P A C
CGT CTT GTC CAC CGC AGA CAG CTG ACA GAG
R L V H R R Q L T E
GCC AAT GTA GAA GAG ATA TGG AAG TCT ATG
AN V E E I W K s M
ACA TTA TCA TAC TTA CAG AAA ATT CTT GGC
T L S Y L Q K 1 L G
CTG GAT TCC TTA GAA GAA GTT TTA GAC GTC
L D S L E E V L D V
AAA CTT GTC AAT TCG AAG TTC ATC ATC CAT
K L V N S K F 1 I H
AAT GTA TAT AGT GTT AGC AAG CAG GGA GTT
N V Y s V S K Q G V

500 bp.

)~ 3900 bp (pCR2.1

HBXAg

COs-7
6 nL.

’

pcDNA3.1

XTP1,

325,
1

GTT

CCT

TTG

AAG

GAT

GGT

CAT

GGT

GAA

CCT

TTG

AAC

TTT

TTT

GAA

AGA

CAG

CAG

CTA

GCT

TCA

TTT

GAA

ATA

AAA

TCC

CCT

CCT

CTA

CCA

TAA

ATT CTT GAT GAC AAG TCA AAA GAA CTT
I L D D K S K E L
CAT TGG GTG CTG TCA GCT ATG AAG TGT
H W V L S A M K ¢
GCA AAT TGG CCC AAC TGT TCT GAT TTG
AN W P N C s D L
CAG CCT ATG TAC TTG GGA TTT GAA AAA
Q P M Y L G F E K
GTC TTT AAA ACC ATA GCT GAT TAC TAT
vV F K T 1 A D Y Y
CAC TTG AAA GAG CCT CTA CTT ACA TTT
H L K E P L L T F
CTT TTT GAT GCT TTT GTC AGT GTA CTG
L F D A F V S VvV L
TTG TTA CAG AAG GAG AAA GTG GCA GTT
L L Q K E K V A V
GCA TTT CAG ATT TGC TGC CTT CTC CTA
A F Q 1 ¢ Cc L L L
CCT GAA AAT AGG AGA AAG TTA CAG CTA
P E N R R K L Q L
ATG AGG ATG ATG GCA AGG ATT TGC TTA
M R M M A R | C L
AAA GAG ATG CCA CCC CTG TGT GAT GGC
K E M P P L C D G
GGT ACC CGA ACA CTG ATG GTT CAG ACA
G T R T L M V Q T
TCC CGT TGC ATC TTG TGT TCC AAG GAT
s R C 1 L € s K D
GTG GAC TTG GAT GAG TTA TTA GCT GCT
vV D L D E L L A A
TTG GTA ACG TTT CTG ATG GAC AAT TAC
L v T F L M D N Y
GAA ATT CTG AAA GTC CCT TTG GCC TTG
E I L K V P L A L
ACC TCT ATA GAG GAG CGT GTG GCT CAT
T s | E E R V A H
CGA AGA GTC CAG ATA AAA TAC CCA GGA
R R V Q | K Y P G
GAT ATG GAT ATC ACT TTA TCT GCT CCA
D M D I T L S A P
TTT TGC CGT CAA ATT AGT CCA GAG GAA
F ¢ R Q I s P E E
GAA TAT CAA AGA TCA TAT GGC TCT CAG
E Y Q R S Y G S 0
CCT CTG GCA GCC TTG TTG GAG GAA GTC
P L A A L L E E V
ACA GAT GCC AAA CTC TCC AAC AAA GAG
T D A K L S N K E
AAG AAG AAA CTG AAG CAG TTT CAG AAA
K K K L K Q F Q K
TAT CCT GAA GTC TAT CAA GAA CGA TTT
Y P E V Y Q E R F
ACA CCA GAA AGT GCA GCA CTT CTG TTT
T P E S A A L L F
GAA AAA CCC AAA CCG AAA CCA CAG CTG
E K P K P K P Q L
ATG TGG GCA CTA AAG AAG CCT TTC CAA
M W A L K K P F Q
TTT CAA AGA ACT AGA AGT TTT CGA ATG
F Q¢ R T R S F R M

XTP1



1110 ISSN 1009-3079 CN 14-1260/R

2003 8 15 11 8

Ay ’

, (subtractive
hybridization) .,
(AP-DD-RT-PCR, arbitrary primer differential display
reverse transcription polymerase chain reaction), DNA

(DNA chip). (RDA,
representative differential assay)
(SSH) . . ,
SSH
, 2
2 SSH , )
SSH ’ [31-39], SSH
s . HBXxAg
) HBxAg
XTP1, HBxAg
. HBV X
(MHBst), (HCV)
3(NS3). 5A
(NS5A) .
.Tuetal @
X , Vero
X b(IFN b)
(CAT) . X
) HBV
C . SV40 / N
(LTR). IFN b
, c-myc. (HLA)-DR.
(MHC)-1 8(IL-8)
X
HBXxAg .
103-117 aa .N C
, 32-
148 aa , 105-148 aa ,
; 32-66 aa
. Takada et al C 134-139 aa

(LGGCRHK) , X
et al ® 3 46-52 aa
( Pro-46. His-49., His-52), 61-69 aa(
Cys-61. Gly-67. Pro-68. Cys-69), 132-139 aa
( Phe-132, Cys-137., His-139), 3
, 1 /
, 2 3 Kunitz
Kunitz .N 5-27 aa
C 143-154 aa s X
, X
[41—44].
X S(X
X )
(2)X
, (3) X
X . (4)
X ,
[45—47].
Ras-
Raf-MAPK Ras
G ,
. Ras
GTP/GDP , M, 21 000 Da,
p21. GTP , GDP
. [48-50] HBXAg
Ras-GTP R HBxAg Ras
. , HBxAg
2 s 1 s HBxA(g
DNA ()
HBXxAg s 1
) HBXxAg
HBxAg , AP-1(activitor

protein 1, c-Jun/c-Fos), AP-2. AP-3. CRE(cyclic adenosine
monophosphate response element). SRE(serum response
element), NF-kB(nuclear factor kB) . Oct-1

GTP

tive mutant)

[51,52]

HBxAg AP-1 NF-kB
, HBxAg Ras-
(MAPK)
Ras-MAPK .
Ras Raf (dominant nega-

, C(PKC)
,  HBxAg
Raf )

. Raf , MAPKKK

Ras-GTP
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(MEKK) MAPKK(MEK) , MEK
MAPK , MAPK
AP-1, AP-2 NF-kB ,
HBxAg Ras ,
HBXAg Ras HBXAg Src
, Ras
Shc, Grb2, SOS , Ras
GTP , GTP Ras ,
HBXxAg . v-Src
Shc , Grb2 Ras
. c-Src Shc ,
Shc  Grb2 , Ras. HBxAg
NIH 3T3 Src ,
Ras . , HBxAg
Src )
HBxAg Src
mRNA cDNA &3],
HBXAg NF-kB )
NF-kB  P50/P65 P52/P65 ,
) NF-kB , Ik
B a. IkBb, BCL-3, NF-kB1 (P105)
HBxAg kB RelA  NF-kB1
, NF-kB .
Ras NF-kB . HBx
NF-kB , HBx NF-kB
Ras . s
HBxAg NF- k B
(TNF). -1(IL-1) , NF-kB
IkB Ras. Raf-1, PKC )
[54—56].
HBxAg MAPK AP-1, AP-1
MAPK ,
(ERKS), Ras c-Fos .
MAPK c-JunN (JNKs), c-Jun
N . , Ras ERKs
Raf ,  JNKs MEKK-1 ,
Ras -MEKK-1 JNKs ,
JNKs c-Jun N c-Jun
. HBx AP-1
, Ras ERKs
c-Fos , JNKs  c¢-Jun N
c-Jun .c-Fos c-Jun
AP-1 , AP-1
.AP-1 AP-1
, , [56-58]
HBXAg Ras HBxAg
RNA m tRNA HBXxAg
TATA (TBP) [5],
, HBXxAg TBP mRNA

, , HBxAg Ras/

Raf-1 TBP . TBP
HIB(TFIIIB) ,
) RNA Il ,
TBP RNA 1l
RNA Copia
TBP , HBxAg RNA 11|
TBP Ras
. s HBXxAg Ras
RNA 11
.RNA I tRNA 5S RNA
tRNA
, , HBxAg RNA Il
. HBxAg
RNA | , 28S. 18S. 5.8
SrRNA ,  HBxAg RNA |
Ras [60—63].
HBxAg Ras s
GO S 12 h. G0/G 1
G2/IM (checkpoint) ,
[64].
, HBxAg
. HBxAg
CREB ATF-2 -
, DNA ,
HBxAg .
HBxAg -1(HIV-1) LTR
/ . HBxAg
V-abl c-abl pl8 ,
s HBXxAg
HBXAg Kunitz
Kunitz .
s HBxAg
HBXAg ’ [e5-70],
) HBxAg
, X

HBxAg
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