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(1) Molecular epidemiology of avian influenza virus infection in Indonesia
From 883 cloacae swab samples from chickens and ducks at a live- poultry market in East Java, we isolated 127
strains of highly pathogenic avian influenza HSN1 indicating HSN1 infections are endemic in poultry. We also
isolated low pathogenic virus H3N6 and H4N6 for the first time in Indonesia. Among workers in the live-poultry
market, 84% tested positive for antibody activity against a highly pathogenic avian influenza A(HS5N1) virus.
Kinetics of the antibody titers suggested that the infection occurred in 2013. A medical history survey indicated
that the virus did not manifest any clinical symptoms in the workers.

(2) Studies on epidemiology, diagnosis and treatment of dengue
A total of 528 serum samples were collected from multiple cities in Indonesia, and 153 dengue viruses were
isolated. Phylogenetic analysis was conducted. In addition, we started to organize information on isolated viruses.
Epitope analysis of anti-dengue neutralizing human monoclonal antibodies was performed and it was revealed
that all antibodies recognized the domain I-II of envelope (E) protein. Two representative antibodies were found
to broadly and potently neutralize dengue virus serotypes 1-4, Japanese encephalitis virus, zika virus and West
Nile virus. In addition, strong anti-dengue activity was observed in Indonesian natural extracts and low molecular
weight compounds. We also found candidate host factors involved in the replication of dengue virus.

(3) Epidemiological study on HIV disease
One hundred and nineteen HIV* blood samples isolated in Bali or Sulawesi island were subjected to genotypic
study. HIV-1 CRF01_AE was found to be a major strain prevalent in Bali. In addition, drug resistance-associated
mutations were detected in HIV-1 genomic fragments derived from drug-treated individuals residing in Papua
province.

(4) Molecular epidemiological study of antimicrobial-resistant bacteria and Cholera

As for the study of antimicrobial-resistant bacteria, we have identified the 24 strains of carbapenemase-

producing gram-negative rod by multiplex PCR and DNA sequencing, and the most frequently detected



carbapenemase was NDM-1 (19 strains). Up to now, the whole genome-sequencing of the five carbapenemase-
producing Enterobacteriaceae has been completed. For the study of Cholera, we performed comparative analysis
between environmental and clinical isolates. As a result, there was no close relation between the genes of clinical

and environmental (shrimp) strains isolated in 2009.

(5) Epidemiological Study and Prevention of Viral Diarrhea

‘Norovirus Infection in Indonesia’ Stool samples were obtained from patients with acute gastroenteritis.
Norovirus genome sequences were examined by conventional sequencing method. We found that GII.4 was
most common in the samples from 2015-2016. Interestingly, GII.13 was the second most common (17%) in
these samples, followed by GII.17. Sporadic GII.17-GII.P17 strains were found in Korea, Thailand, and Vietnam.
On the other hand, the GII.17-GII.P17 strain was third predominant strain in Indonesia, suggesting that the
GII.17-GIL.P17 strain may replace the predominant GII4.

‘Rotavirus Infection in Indonesia’ Rotavirus genome sequences of 22 samples were examined by Next
generation sequencing. The Rotavirus strains from 2015-2016 were genetically very different from Japanese
strains. It turned out that these strains are classified into unusual G3P[8] DS-1 like and G3P[6] DS-1 like strain.
The unusual equine-like G3P[8] DS-1 like strains were predominant strains in Australia 2013, Hungary 2015,
Spain 2015. We speculate that the unusual equine-like G3P[8] DS-1 like strain may come from Australia because

the geographical proximity and that the unusual G3P[6] may be Indonesian domestic strain.
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