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Detection and molecular analysis of hepatitis E virus from wild boars
and wild deer in Hiroshima Prefecture

SUZUTO Madoka, NAKASHIMA Akie and SHIGEMOTO Naoki

(Received : November 22, 2022)

In 2020, we investigated the prevalence of hepatitis E virus (HEV) using real-time RT-PCR assays among
wild boars and wild deer in Hiroshima Prefecture. Samples of liver tissues and serum samples were collected
from 105 wild boars and 94 wild deer. HEV RNA was detected in the liver tissues and serum samples of
wild boars with a positivity rate of 29%. All HEV strains detected in this study belonged to genotype 3.

These study results revealed that some wild boars may carry HEV in Hiroshima Prefecture. To the best
of our knowledge, this is the first report on the detection of HEV in the samples of wild animals in Hiroshima

Prefecture.
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Table 1 Primer and probe oligonucleotides used for the hepatitis E virus real-time RT-PCR assay

Sequence (5" to3') Polarity® Location

Primer JV-HEV-F GGT GGT TTC TGG GGT GAC + 5287-5304
JV-HEV-R AGG GGT TGG TTG GAT GAA 5339-5356

Probe” JV-HEV-P FAM-TGA TTC TCA GCC CTT CGC-TAMRA + 5310-5327

“ + sense ; -antisense

°Probe is labeled with FAM reporter dye at the 5 end, and with TAMRA at the 3" end of the oligonucleotide.

Table 2 PCR condition used for the hepatitis E virus real-time RT-PCR assay

Reaction solution

PCR Condition

Reaction volume (u 1) 25 RT 50T /30min

Primer conc. (u M) 0.6 Initial Denaturation 95C /15min

Probe conc. (u M) 0.2 PCR Cycle (95T /15sec - 60T or 56C /1min) x 45cycles
Template volume (u 1) 3

Table 3 Characteristics of materials in this study

Facility Location Wild boar . Wild deer ‘
Serum Liver Serum Liver

A D 42 42 43 43

B E 37 34 1 1

C F 0 0 50 50

E 24 24 2 2

Center % 1

G 2 2 0 0

total 105 102 96 96

*1 Prefectural Technology Research Institute Livestock Technology Research Center
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Table 4 Primer for the nested-PCR for hepatitis E virus ORF2 sequences

Sequence (5" to3") * Polarity” Final conc. (uM) Product size (bp)
1st PCR HE044 CAAGGHTGGCGYTCKGTTGAGAC + 0.2 506
HE040 CCCTTRTCCTGCTGAGCRTTCTC 02
2nd PCR  HE110-2-1 GYTCKGTTGAGACCTCYGGGGT + 02 457
HE110-2-2 GYTCKGTTGAGACCACGGGYGT + 0.2
HE110-2-3 GYTCKGTTGAGACCTCTGGTGT + 0.2
HEO041 TTMACWGTCRGCTCGCCATTGGC 02

“Mix base in degenerated primers are as follows : H=A/C/T.Y =C/TR=A/GW =A/TM=A/CK=G/T

°+ sense : -antisense

Table 5 Reaction conditions for hepatitis E virus ORF2 sequences

Reaction conditions

RT 30C /10min— 42T /60min—99C /5min
1st PCR
2nd PCR

Initial Denaturation : 96C /2min —PCR Cycles : (94T /30sec - 55C /30sec - 72C /75sec) X 40cycles = Final Extension : 72°C /7min
Initial Denaturation : 96C /2min —PCR Cycles : (94T /30sec - 55C /30sec - 72TC /75sec) X 35cycles — Final Extension : 72°C /7min
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Figure 1 Comparison of the performance of real-time RT-PCR assays
against serially diluted hepatitis E virus plasmids.
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Table 6 Prevalence of HEV RNA in this study

Facility Location No. of sample examined

No. of sample examined ~ No. of HEV RNA positive

Positive rate (%)

A D Wild boar 42 Serum 42 0 0.0
Liver 42 0 0.0

Wild deer 43 Serum 43 0 0.0

Liver 43 0 0.0

B E Wild boar 37 Serum 37 0 0.0
Liver 34 0 0.0

Wild deer 1 Serum 1 0 0.0

Liver 1 0 0.0

C F Wild deer 50 Serum 50 0 0.0
Liver 50 0 0.0

Center ™! E Wild boar 24 Serum 24 3 125
Liver 24 3 125

G Wild boar 2 Serum 2 0 0.0

Liver 2 0 0.0

Total Wild boar 105 Serum 105 3 29
Liver 102 3 29

Wild deer 94 Serum 94 0 0.0

Liver 94 0 0.0

*1 prefectural Technology Research Institute Livestock Technology Research Center

Table 7 Characteristics of wild boars tested in this study

Items No. of wild boar No. of HEV RNA positive Positive rate (%)
Sex Male 58 2 35
Female 47 1 2.1
Total 105 3 29
Weight *' <50 80 0 0.0
50 to < 100 22 2 91
=100 2 1 50.0
ND ** 1 0 0.0
Total 105 3 29

*! Weight range (kg)

“ND : Not tested because carcass was considered non-conforming and rejicted
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Figure 2 Phylogenetic analysis of HEV strains from wild boars.
The phylogenetic tree was constructed by Neighbor-Joining method based on the partial
nucleotide sequence (301nt) of ORF2 region.
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