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INTRODUCTION
Hepatitis E is an emerging disease with globally high incidence, caused by the Hepatitis -

E Virus that is classified in the genus Hepévz‘rus and is the only member of the Hepeviridae
family. Hepatitis E virus is a polyadenylated, single-stranded RNA genome, approximately 7.2
kb long “;ith short 5° and 3’ untranslated regions, and three open reading frames (ORFs).
Genomic seq;xence analysis has classified HEV isolates from humans and other mammals into
four genotypes with at least 24 subgenotypes (la-le, 2a-2b, 3a-3j, and 4a-4g). Regions with low
standards of sanitation, which promotes viral transmission, have the highest rates of HEV
infection. HEV epidemics predominantly occur in regions where faecal contamination of
drinking water is common. Generally, these outbreaks and sporadic water-borne infections are
caused by genotypes 1 and 2. However, sporadiq cases of hepatitis E in patients without history
of traveling to endemic coﬁntries have also been reported and particularly to be genotype 3 and
4. These autochthonous infections are believed to be. caused by zoonotic HEV or foodborne
infections related to swine, and that swine handlers are at higher risk of infection.

This study represents an investigation on the prevalence of HEV infection in swine and
humans from multiple areas in Java and Bali, Indonesia, which are two geologically distinct
communities with different customs and swine breeding condition and focus on the molecular
aspects of the partially conserved nucleotide sequences of HEV strains among Indonesian

isolates.



MATERIAL AND METHOD

Sample Collection

In the Java region, swine farms are located far from housing with relatively better hygiene
system and the local residents do not have close relation or contac;f with swine, whereas in Bali
swine farms are located near houses and usually bred as domestic animals in the back‘yard and
local residents have close relation and contact with swine. Serum samples from 137 swine farm
workers, 100 blood donors and 100 swine (including 27 faecal) in Yogyakarta (Central of Java),
along with 12 and 64 swine farm workers, 42 and 135 local residents also 89 and 119 swine

serum samples in Tulungagung (East Java) and Mengwi (Bali), respectively from our previous

study, were collected.

‘Serological Marker Testing
Serological test of anti-HEV antibodies were done by using a species-independent, double-

antigen, sandwich enzyme-linked immunosorbent assay (ELISA) (MPD HEV ELISA 4.0v; MP

Biomedicals Asia Pacific Pte., Ltd., Singapore).

Detection of Viral RNA
HEV-RNA was detected by reverse transcriptase (RT)—polymerase chain reaction (PCR). Viral
RNA was extracted from 140 pl of serum using a QLAamp Viral RNA Kit (QIAGEN GmbH,

Hilden, Germany). The extracted RNA was reverse-transcribed to cDNA using SuperScript™ 11T

RT (Inviirogén, Carlsbad, CA) with a specific primer for the HEV ORF2 region. The transcribed

cDNA was used to amplify HEV-RNA by nested PCR.

Determination of Genotyping by Phylogenetic Analysis

The amplified PCR products from the second round were sequenced directly by dideoxy
sequencing using the Taq Dye Deoxy Terminator Cycle Sequencing Kit with a 3100-Avant
genetic analyser (Applied Biosystems, Foster City, CA, USA). The designations and accession
numbers of the full-length reference sequences representing the different genotypes for analysis
of HEV ORF1 and ORF2 were retrieved from GenBank. Sequences were aligned using ClustalX
sofiware. The Neighbour-Joining method was used to construct the phylogenetic trees. The

analyses were carried out using Molecular Evolutionary Genetics Analysis software.

Statistical Analysis
Categorical variables were compared using j” test or Fisher’s exact test. Results with P values of
<0.05 were considered statistically significant. SPSS/PASW Statistics Software version 18.0

(SPSS Inc., Chicago, IL) was used for all analyses.
RESULTS

Prevalence of Anti-HEV Antibody Seropositivity among Swine farm workers and local residents
in Java and Bali
A total of 5.1% of participants were anti-HEV antibody positive, consisting 10 of 149 (6.7%)

swine farm workers, and 5 of 142 (3.5%) local residents. The total prevalence of anti-HEV in



Bali was as high as 11.6%. In 64 workers and 135 local residents from Bali, 12 (18.8%) and 11
(8.1%), respectively, were anti-HEV antibody positive. The overall prevalence of anti-HEV
antibody seropositivity in Bali waé significantly higher than that in Java (P = 0.015).
Significantly more swine farm workers from Bali were anti-HEV antibody seropositive
compared with workers from Java (P = 0.013). Although the prevalence of HEV antibody
seropositivity in local residents from Bali was also higher than that in Java, this difference was
not statistically significant. The rate of anti-HEV antibody seroposiﬁvity was also not

significantly different between local residents and swine farm workers in Java.

Prevalence of Anti-HEV Antibody Seroposiﬁviw among Swine in Java and Bali

A total of 281 swine sera were obtained from different regions in Java and Bali. The age of
swine ranged from 1 to 6 monthé. The unification of the Yogyakarta and Tulungagung samples
as from Java showed the prevalence of anti-HEV antibody seropositivity in 1 and 2 month old
swine were 5.2% (1 of 19) and 43.3% (13 of 30), respectively. Eleven of 16 (68.8%) 1 month old
swine with 18 of 20 (90%) 2 month old swine in Bali were positive for anti-HEV antibodies.
There were significant differences in the rates of anti-HEV antibody seropositivity between Java
and Bali, where seropositivity in the 1 and 2 month old swine was higher in Bali than in Java (P
< 0.001.and P = 0.01). The prevalence rates in the 3—6 month old swine among Java and Bali
were not significantly different, nor were the overall prevalence rates of anti-HEV antibody

seropositivity in swine from both regions.

Identification of HEV-RNA in Swine Sera

In this study, 2 new HEV RNA isolates were identified from 3 month old swine and 1 isolate
was identified from a 5 month old pig from Yogyakarta. The Java (Yogyakarta) strains were
reported to GenBank, and were given the accession numbers AB714131 for YKSB2S,
AB714132 for YKSB51 and AB714133 for YKSB52. Nucleotide sequences of the two
previously detected isolates from Tulungagung and Mengwi (Bali) strains had been reported

under the accession numbers AB541111 and AB541112.

Identification and Confirmation of Swine HE V-kNA in Swine Faeces

Twenty-seven faecal samples were collected in Java for this study. HEV-RNA was detected in 4
(14.8%) of these samples. The Java strains from swine faecces YKSF2, YKSF23, YKSF24, and
YKSE25, were reported to GenBank and were given accession numbers AB714127, AB714128,
AB714129, and AB714130, réspectively. The YKSF23, YKSF24, and YKSF25 strains were
isolated in 2 month old pigs, whereas the YKSF2 isolate was from a 4 month old pig. All of the
faecal strains were identified as HEV genotype 3 based on ORF2, and the genetic similarity with
serum samples was 96.2%—99.7%. This genotype was also confirmed based on ORF1, and the
genetic similarity to the closest nucleotide sequences was 88.5%—92.5%. Amino acid comparison

with other genotype 3 strains showed similarity of 97.8% - 100%.

DISCUSSION

From our study, regions with local customs involving close contact to swine showed to
have higher prevalence of anti-HEV seropositivity among the people. However, significant
differences in the prevalence of anti-HEV antibodies between swine farm workers and local

residents in a population that did not develop close relationships with swine could not be



revealed. A previous study has identified HEV infection from rats in Indonesia, but further
studies are needed to proof the zoonosis risk as a way of transmission.

Based on a global genotyping study of HEV isolates, nucleotide differences among
isolates belonging to sub genotype 3a were to be 0.7%—6.0%. Phylogenetic tree a;nalysis in this
study showed all of the Yogyakarta isolates formed a cluster divergent from the branch of the
US, Korean, and Japanese isolates with nucleotide differences as high as 8.6%-9.7%. This
suggests that the Yogyakarta strain is likely to be independent from other strains in sub genotype
3a. The Bali cluster and the TP42 is;)late from Tulungagung (East Java) showed a divergent
branch from swDQ and swGX40 of sub genotype 4b from China, to which they showed the
closest nucleotide similarity of 86.2 to 91.5%. Therefore it is a possibility of that these isolates
are indigenous to Indonesia.

m cbnclusion we suggest the importance to 'identify ways of transmission from factors
other than close and direct contact with swine that may contribute to HEV transmission. Swine
isolates from Indonesia belonging to genotypes 3 and 4 were phylogenetically different from
previously reported HEV strains. To the best of our knowledge, this is the first report of swine

HEYV belonging to genotype 3 in Indonesia.
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