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1. Collection of clinical data and elucidation of pathogenesis

+ Epidemiology and trend survey: The age-specific prevalence of IgG anti-HAV antibody was investigated among 1, 200 healthy
individuals living in Hiroshima Prefecture. The prevalence of IgG anti-HAV was high (71%) at 70s, while it was almost 0% in
young age groups (<50 years). Although additional studies in other areas in Japan are needed, the present study suggests the risk of
HAV outbreak in Japan. The annual number of reported cases of hepatitis E is increasing and reached the highest number of 347 in
2016, including 25 cases in an outbreak which occurred in an intensive care home for the elderly at Asahikawa City, Hokkaido.

* Survey of infectious sources and routes of HEV infection: Consumption of meat and viscera from pigs and wild boars were

associated with the majority of infectious sources, including a first case of acute autochthonous hepatitis E via consumtion of dried
gall bladders from wild boars. However, infectious sources were unknown in 10 of 29 autochthonous cases studied.

+ Analysis of factors that influence the severity of hepatitis: According to a nationwide survey for acute liver failure (ALF),
survival rates of ALF patients with HAV infection seen between 2010 and 2015 became deteriorated due to increase of elderly
male patients with underlying disease such as diabetes mellitus and hyperlipidemia. Effects of free fatty acids or
high-concentration glucose on HAV replication and the effects on mitogen-activated protein kinase (MAPK) signaling
pathway-related genes were examined in human hepatocytes. We observed a novel effect of free fatty acids or high-concenration




glucose on HAV replication in association with a reduction in the expression of glucose-regulated protein 78 (GRP78). Host risk
factors for the severity of hepatits E were estimated to be underlying diseases such as chronic liver diseases.

* Survey of chronic HEV infection: In a nationwide survey, HEV RNA was detectable in 1.6% (1/62) of heart transplant recipients
and 0.45% (10/2,236) of kidney transplant recipients. HEV infection became chronic in 4 of the 11 viremic recipients, 3 of which
developed chronic hepatitis E.

+ Survey of HEV infection in blood donors: Individual NAT of all donations (n=252,151) in Hokkaido in 2016 revealed that 111
donations (97 males and 17 females) were positive for HEV RNA, accounting for 0.045% of the total (0.045% in males and
0.023% in females), with the increase of 0.008% as compared with that in 2015.

* Survey of HEV infection in reservoir animals: HEV RNA was detectable in 1.7% (5/242) of wild boars captured in 10
prefectures in Japan in 2016, the prevalence being comparable with that (1.4%) in 2015.

+ Analysis of HAV/HEV genomes: The entire or near entire genomic sequences of 241 HEV strains, including those of novel
HEV strains that are classifiable into a novel subtype within genotype 1 or genotype 3, were determined.

2. Elucidation of replication mechanism of HEV
Identification of factor(s) associated with cell attachment and entry: We identified a candidate receptor protein that is likely to be
associated with the entry of enveloped HEV particles. An antibody to the candidate protein inhibited the infection of enveloped
HEV particles.
3. Animal model for HEV infection

+ Rat HEV infection on pregnant rats: In order to examine the effects of HEV infection on pregnant mothers, rat HEV infection

experiments on pregnant rats were conducted. In the infected rats, there was no evidence of severe hepatitis accompanied by
clinical symptoms or macroscopic lesions. In addition, no vertical infection to the offsprings was detected. However, infection
during late pregnancy tended to increase and prolong the virus proliferation, and an increase in serum enzyme levels was
observed.

* Drug treatment experiments using rat HEV infection models: To evaluate drug treatment in an acute HEV infection model, rats
were intravenously inoculated with rat HEV, followed by the daily administration of 3 types of antiviral drugs including ribavirin
from the day 0 until 4 weeks after infection. Rat HEV RNA was detected in feces of all control rats without drug treatment after 4
weeks of infection (negative rate: 0%). In contrast, rats treated with any 3 drugs were negative for rat HEV RNA in feces after 2 to
4 weeks of infection (negative rate: 50-75%), suggesting the in vivo efficacy of tested drugs.

4. Development of antiviral agents against HAV and HEV
Anti-HAV agents: Thapsigargin induced GRP78 expression and inhibited HAV replication.
Anti-HEV agenst: By using cell culture system for HEV, 34 existing drugs, including ribavirin, [FN-02b, RNA polymerase

inhibitors, and those that were suggested to inhibit the replication of HEV during the investigation on replication mechanism of
HEV, were tested. Among the 34 candidate drugs, 21 were found to have inhibitory effects for HEV and combinations of two
drugs were more effective. In addition, an HEV subgenomic replicon that was constructed by introducing the Gaussia luciferase
gene into the ORF2 gene of an HEV infectious cDNA clone (pJE03-1760F/wt), enabled a comprehensive screening of anti-HEV
drugs from drug libraries.
5. Development of inactivated HEV vaccine

Study on heat inactivation of HEV particles: Culture medium containg infectious HEV was incubated at various temperatures

and inoculated on cultured cells. Although inactivation by incubation at 56°C for 60 min was incomplete, inactivation at 60°C for
10 min, 65°C for 5 min, 70°C for 1 min, 75°C for 1 min and 80°C for 1 min was successful.

6. HEV decontamination on swine farms

Newbom piglets were weaned and isolated at the age of 3 weeks in attempt to decontaminate HEV infection. Although all
newborn piglets were prevented from HEV infection immediately after weaning, a few piglets became positive for HEV RNA at
4 months of age and most (18/19) of the piglets became positive for HEV antibody by 6 months of age. The route of HEV
infection among the piglets remained unknown.
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