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Abstract

Project Code:  TRG5880087

Project Title: The study of hepatitis B virus infection to hepatocyte-like cells and their susceptibility
to cytolysis using cytokine-induced killer cells

Investigator: Assist. Prof. Khanit Sa-ngiamsuntorn, Ph.D.

E-mail Address: khanit.san@mahidol.ac.th

Project Period: 2 years (1 July 2015 — 30 June 2017)

Hepatitis B virus (HBV) infects induces chronic liver inflammation which could eventually
develop into hepatocellular carcinoma. The study of HBV biology and virus-host cell interaction have
been hindered by the limitation of the available host cells. The long-term cultured functional hepatocyte
that supports a complete HBV life cycle for a long term is essential for this task. In this study,
hepatocyte-like cells (HLC) derived from human iPSCs were examined for HBV associated receptors,
infectivity with HBV isolated from patient serum or HepG2.2.15. The HBV receptors for example;
HSPG, NTCP and clathrin were highly expressed in mature HLC as evaluated by immunofluorescent
and real-time qPCR. HLCs sustained viral covalently closed circular DNA (cccDNA) replication and
produced HBV particles after challenging with HBV from patient serum. The generation of HBV virions
from HLCs outperformed those from HepaRG cell. Infection of HLCs with HBV from patient serum or
HepG2.2.15 resulted in the expression of HBcAg, HBeAg and HBV cccDNA that was consistent with
higher HBV protein synthesis and replication. The conditioned medium from infected HLCs was able
to infect naive HLCs and HepaRG cells. The HLCs upregulated the expression of TNF-Y, IFN-OL IFN-
[3 TGF-B and miR-122 after the HBV infection. The co-culture of HBV-infected HLCs with cytokine-
induced killer (CIK) cell exhibited 90% infected cell lysis whereas the non-infected HLCs exhibited 0%
lysis. In summary, HLC could serve as an effective host for the study of HBV life cycle, virus-host

interaction with a potential to develop hepatocellular carcinoma.
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