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Abstract

AIM: Infection of hepatitis B virus (HBV) causes acute and
chronic hepatitis and is closely associated with the devel-
opment of cirrhosis and hepatocellular carcinoma (HCC).
Molecular biological studies have considerably advanced
our understanding of how the HBV genome operates, pro-
viding important new clues to the natural history of HBV-
related diseases and, potentially, new therapeutical
avenues. The HBV genome consists of 3.2 kb of circular
DNA encoding four overlapping reading frames driven by
promoter and enhancer elements. The HBV core promoter
has been especially targeted for detailed molecular analysis,
for its pivotal role in the hepatotropism and early life cycle
of HBV. The core promoter can be divided into two
elements: the basal core promoter (BCP) and the core
upstream regulatory sequence (CURS). We previously had
used phage display to screen the human liver cDNA library.
A binding-protein of HBV core promoter, homologous with
carboxypeptidase N (CPN), has been identified. Carbox-
ypeptidase N is a plasma metalloprotease that cleaves basic
amino acid residues from the C terminal of peptides and

proteins. The enzyme plays a central role in regulating
the biologic activity of peptides such as kinass and
anaphylatoxins. The aim of this study was to observe the
effect of carboxypeptidase N on HBV core promoter
expression, to construct recombinant plasmid for trans-
fection into cell and to investigate the role of carboxypep-
tidase in replication and expression of HBV DNA.

METHODS: PCR was performed to amplify the gene of
HBV core promoter from the plasmid pCP10 containing
the whole fragment of HBV. The core promoter region
was amplified using the following primers: sense, 57-ACG
CGT CCA AGG TCT TAC ATA AG-37, and antisense, 5*-GCT
AGC ATG ATT AGG CAG AGG TG-3, (spanning the HBV nucleotides
1643 nt to 1849 nt). Subcloning and sequencing of PCR
products were performed by using the TA cloning Kits.
After Mlul and Nhel digestion the sizes of the inserts were
determined by agarose gel electrophoresis. The fragments
were introduced into the restriction sites Mlul and Nhel of
the multiple cloning sites of the pCAT basic (without any
promoter) or promoter reporter. Equally, PCR was per-
formed to amplify the gene of carboxypeptidase N, using
the following primers: sense, 5°-GAA TTC ATG CTC GGG
GAT CCG AAT TC-3”, and antisense,5”-GGA TCC TCA AGA
CCC GTT TAG AGG CC-3”. After EcoR T and BamH 1
digestion, the PCR fragments were cloned into the restric-
tion sites EcoR I and BamH 1 of the multiple cloning sites
of the pcDNA3.1(-). Murine fibroblast cell NIH 3T3 were in
Dulbecco’'s modified Eagle’s medium supplemented with
10 % fetal bovine serum under 5 % CO, at 37 ‘C. DNA
transfection by the liposomes method was performed. For
analysis, the cells were harvested 48 h after transfection.
Transfection efficiency was routinely checked by cotrans-
fecting 0.2 ng of pCAT as an internal standard.

RESULTS: HBV core promoter gene was successfully cloned
into pCAT named pCAT-CP. Carboxypeptidase N gene was
successfully cloned into pcDNA3.1 (-) named pcDNA3.1(-)-
CPN. The recombined vectors were transferred into NIH
3T3 cell simultaneously to measure the expression of CAT.
The results showed that the HBV core promoter of ex-
pression was upregulated 5-6 fold by the expression of
carboxypeptidase N.

CONCLUSION: Our findings suggest that carboxypeptidase
N could bind HBV core promoter in vivo, and upregulate
the expression of HBV core promoter, which pave the way
for further studying the regulatory mechanism of HBV DNA.

Zhang ZD, Cheng J, Zhong YW, Yang Q, Wang YD, Dong J, Yang YJ,
Zhang SL. Cloning and characterization of a human hepatocyte protein,
carboxypeptidase N, which binds and activates core promoter of hepatitis
B virus. Shijie Huaren Xiaohua Zazhi 2003;11(8):1131-1134
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