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[Abstract] Objective To investigate the integration of hepatitis B virus (HBV) in human hepatocellular
carcinoma (HCC) cell lines. Methods HCC cell lines, which established from patients with HBV infection
(MHCC97H, MHCC97L, MHCCLM3 and PLC/PRF/5S), stably transfected with HBV (HepG2.2.15, HepAD38
and DE19) and without HBV infection (HepG2 and HuH-7), were cultured for 72 h and cell supernatants
were harvested for HBsAg, HBeAg and HBV DNA quantification. HBV-Alu-PCR was used to amplify the
integrated HBV X/C/S genes and their flanking sequences in human genomic DNA of the HCC cell lines.
The integrated HBV fragments and integration sites were determined by sequencing the PCR products. The
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upstream and downstream human genes adjacent to the integration sites were identified by bioinformatics
analysis. Results MHCC97H, MHCC97L and MHCCLM3 were negative for HBsAg and HBeAg, but
positive for HBV DNA with a titer ranged between 2.00 x 10’ to 4.00 x 10° IU/ml. HepG2.2.15, HepAD38,
DE19 and PLC/PRF/5 were positive for HBsAg with a HBV DNA titer higher than 5.00 x 10° IU/ml.
HepG2.2.15 and HepAD38 were positive for HBeAg. HepG2 and HuH-7 were negative for HBsAg, HBeAg
and HBV DNA. One or more integrated HBV sub-genome fragments were detected in cell lines except for
HepG2 and HuH-7. Among them, up to five integration sites were detected in HepG2.2.15 (HBx/HBc),
two in HepAD38 and PLC/PRF/5 (HBx), one in DE19 (HBc). Interestingly, three HCC cells (MHCC97H,
MHCC97L and MHCCLM3), which had the same clone origin from MHCC97, contained exactly the same
HBC fragment integrated into the same site. Furthermore, HBV integration mainly targeted genes belonging
to distinct pathways: cancer related genes, calcium signaling related genes, ribosomal protein encoding genes.
Conclusions HBV integration occurs in HCC cell lines from patients with HBV infection and HCC cell lines
stably transfected with HBV virus genome. HBx and HBc are the main HBV fragments integrated into the
genomic DNA of HCC cells. HCC cells from the same clone origin contain the same HBV integration site,
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which may be used to trace the clone origin of primary or metastatic HCC cells.

[Key words] Hepatitis B virus; Hepatocellular carcinoma cell; Virus integration
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