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Highly pathogenic H5N1 avian influenza viruses cause outbreaks among poultry in Indonesia every year,
leading to human infections. It is imperative that we understand the current situation regarding HSN1 virus
circulation in Indonesia and characterize these viruses to assess their pandemic potential and to prepare for a
potential HSN1 pandemic.

To this end, the Indonesian research team has strengthened its influenza surveillance systems to collect swab
samples from poultry and pigs in outbreak areas. For example, they have strengthened their relationship with
the local government of West Kalimantan and West Java province so that HSN1 viruses isolated in these areas
can be promptly provided to the Indonesian team. In March 2017, the Indonesian team conducted surveillance
on Java Island and also on Kalimantan Island with the Tokyo research team. They collected a total of 496 swab
samples, which were sent to Tokyo for analysis.

The Tokyo research team isolated viruses from the 496 swab samples by using embryonated chicken eggs in
their BSL3 facility. Twelve H5N1 viruses were isolated from these samples. Phylogenetic analysis of the
hemagglutinin (HA) genes showed that all 12 HSN1 viruses belonged to clade 2.3.2.1. Clade 2.3.2.1 viruses
were thought to have been introduced from Vietnam in 2012. Whole genome sequencing showed that some of
the viruses isolated in 2016 possessed a PB2 segment from a different source. Blast searches showed that the
virus possessing the closest PB2 was a duck H5N2 virus isolated in Malaysia in 2004, suggesting that
reassortment occurred between the HSN1 viruses and viruses of a different subtype. Analysis of the HA and
neuraminidase (NA) amino acid sequences revealed that none of the isolates have acquired any mutations that

are known to confer human-type receptor recognition or resistance to NA-inhibitor drugs, respectively. In March
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2017, the Tokyo research team visited Indonesia and conducted surveillance with the Indonesian team in areas
of East Java and West Kalimantan.

The Tokyo research team also analyzed the replicative ability in cell culture (human respiratory epithelial
cells and chicken embryo fibroblast cells) of 23 HSN1 viruses isolated between 2010 and 2016 in Indonesia.
They found that the growth ability in human cells significantly differed depending on the strains, although all of
the tested viruses replicated efficiently in chicken cells.

The US team analyzed the pathogenicity in mice of HSN1 viruses isolated from Indonesian poultry and they
found that the Clade 2.3.2.1 viruses showed higher pathogenicity than the Clade 2.1.3 viruses.

In summary, we have strengthened the influenza surveillance systems and collected swab samples in
Indonesia. From these samples, we have isolated HSN1 viruses currently circulating in Indonesia and have
molecularly and biologically characterized them. The information from this study improves our understanding

of the current situation regarding HSN1 virus circulation in Indonesia.
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