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Abstract

The infectivity of hepatitis B virus to culture hepatocytes and development of

viral load detection method using real-time PCR

Podchara boonyatulanont, Athirat wongbunmak
Project advisor: Khanit Sa-ngiamsuntorn, Likasit Wongsorasak
Department of Biochemistry, Faculty of Pharmacy, Mahidol University
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Hepatitis B virus (HBV) infection is a major health care problem in the world. If the
patient left untreated, it can lead to severe outcomes such as cirrhosis and liver cancer.
This study aims to develop appropriate HBV cell culture model to screen the candidate
compounds for new anti-viral drugs. We developed new HBV culture models using
hepatocyte- like cell (HLC) that derived from human mesenchymal stem cell. We
demonstrated that HLC could be used as a model for HBV infection compared with
HepaRG cells by measuring the expression of NTCP and the expression of Interferon-
stimulated genes (1SGs). Moreover, HBV viral load from infected cells and non-infected
cells that treated with classical anti-viral drugs was investigated. The results demonstrated
that after treated with 2 % DMSO the NTCP expression level in HepaRG cells and HLC
were increased 14.47 and 18.89 times respectively when compared with immature cells.
The HBV viral load of infected HLC treated lamivudine had the lowest number of viral load
about 15.50% on day 9 post-infection compared with untreated cells. The mRNA
expression of ISGs was increased in the infected HLC comparing to uninfected HLC. The
data revealed that the mRNA of ISGs specifically IL28B is increase 1.82 times. The
Infected cells treated with Interferon O, showed an increase in the expression of ISGs
called ISG15 3.56 times. In conclusion, this study provided evidences that HLC is suitable
for HBV culture models same as HepaRG cells. HLC could serve as a host cell for HBV
production and it has higher expression of NTCP than HepaRG cells. The HLC and RT-
PCR method can detect viral load in cell and could replace the current model for hepatitis

B infection.
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