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The hepatitis E virus (HEV) causes 20 million human infections annually. While in Asia and

Africa HEV is mainly transmitted through contaminated drinking water, it belongs to the

foodborne pathogens in industrialized countries [1].

HEV is a single-stranded, non-enveloped virus with a positive-sense RNA of 7.2 kb. The

genus Orthohepevirus A within the family Hepeviridae contains eight different genotypes. At

least four of them can infect humans (HEV1-4). While genotypes 1 and 2 are human specific,

HEV-3 and HEV-4 are zoonotic. Besides humans, HEV can infect a large variety of animals.

In Germany, one source of zoonotic infection is the ingestion of raw and undercooked meat

from wild boar and farmed pigs [2].

Introduction

In the past, up to 68.2% of wild boar livers and 13.5% of domestic pigs have been tested

positive for viral RNA, with large differences depending on the hunting area [3][4]. In this

study, we investigated 222 wild boar liver samples collected in Lower Saxony, Germany,

during the years 2016-2017 for the presence of HEV, with a detection rate of 5.4% (n=12).

To determine whether the livers still contained infectious virus, we established a cell culture

system using the human hepatoma cell line PLC/PRF/5 to isolate the different strains,

referring to a previously described protocol [5]. Additionally, this system allows to further

characterize the isolated HEV strains, especially a hypervariable region (HVR) within the

genome.

Virusisolation on PLC/PRF/5 cells

Materials and Methods

So far, we successfully isolated virus from 11 of 12 RNA

positive livers. The viral load in the cell culture

supernatant was determined by qRT-PCR and is

illustrated in the graph (Fig.1). During isolation, the viral

load peaked between days 14 and 42 after the virus was

applied onto the cells and then decreased over the next

weeks. Figure 2 shows the results of the first virus

passage after infecting the cells with harvested cell

culture supernatant of each liver. Up to now, 8 isolated

strains were determined to be infectious in the first

passage.

Below, figures 3 and 4 illustrate a high rate of HEV

infected cells after the first virus passage.

Results

Discussion

Taken together, increasing viral loads in cell culture supernatants and positive virus

staining confirm successful virus isolation, underlining a risk of infection through

handling and consumption of wild boar liver.

The harvested virus will be used in further genetic investigations to characterize the

HVR. This region within the HEV genome often contains insertions in strains that were

isolated from infected human patients under antiviral treatment. Additionally, these

insertions are assumed to have a positive effect on the virus growth in cell culture.

Accordingly, it would be interesting to know whether such insertions also occur in the

field in wild boar and domestic pigs with consequences for replication in vitro.
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• 5.4 % of the wild boar liver samples were tested positive for HEV RNA

• We established an efficient cell culture system for the in vitro isolation and propagation of wild

boar HEV strains on a human hepatoma cell line

• 11 of 12 strains were successfully isolated, meaning that the livers still contained infectious

viral particles

• Trials are currently underway to isolate virus from various organs such as the spleen and

kidney

• Isolated field strains will be further genetically characterized and will be used in future in vitro

studies

Summary and Outlook 

Hepatitis E virus isolation from wild boar on a human 

hepatoma cell line

Small pieces of RNA-positive liver were sampled and weighed.

Liver (40-120 mg) was homogenized in a tube containing medium and antibiotics at 4 m/s for 45 seconds.

After centrifugation, the supernatant was diluted with DPBS containing 0.2% bovine serum albumin to a concentration of 1×105 copies/ml.

Samples were centrifuged again and passed through a filter before being inoculated on confluently grown PLC/PRF/5 cells.

First passage of HEV strains

Cell culture supernatant was collected over several weeks and the viral load was 

determined by qRT-PCR.

Native PLC/PRF/5 cells were seeded and later infected with the supernatant 

containing the highest viral load.

After washing and fixation, cells were stained with polyclonal rabbit anti-HEV.

Figure 1: Viral load in the cell culture supernatant of PLC/PRF/5 cells during

isolation

Figure 2: Viral load in the cell culture supernatant of PLC/PRF/5 cells after the

first virus passage (time points of immunofluorescence analyses marked)

Figure 3: Immunofluorescence analysis of PLC/PRF/5 cells infected with supernatant containing HEV isolated

from liver -53 (left) and the negative control (right)

(green: HEV capsid protein; blue: nuclear DAPI staining; scale bar 200µm)

Figure 4: Immunofluorescence analysis of PLC/PRF/5 cells infected with supernatant containing HEV isolated

from liver -205 (left) and the negative control (right)

(green: HEV capsid protein; blue: nuclear DAPI staining; scale bar 500µm)


