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Indonesia

Main activities this year were ecological studies on flying foxes (Pteropus vampyrus). Flying
foxes, the genus Pteropus are considered viral reservoirs. Their colonial nature and long flight
capability enhance their ability to spread viruses quickly. To understand how the viral transmission
occurs between flying foxes and other animals, we investigated daytime behavior of the large flying
fox (Pteropus vampyrus) in the Leuweung Sancang conservation area, Indonesia, by using
instantaneous scan sampling and all occurrence focal sampling. The data were obtained from 0700 to
1700 hr, during May 11-25, 2016. Almost half of the flying foxes (46.9 + 10.6% of all recorded bats)
were awake and showed various levels of activity during daytime. The potential behaviors driving
disease transmission, such as self-grooming, mating/courtship, and aggression peaked in the early
morning. Males were more active, and spent more time on sexual activities than females. No
significant difference in time spent for negative social behavior between sexes. Positive social
behaviors, especially maternal cares were performed only by females. Sexual activities and
negative/positive social behaviors enable fluids exchange between bats, thus facilitate intraspecies
transmission. Conflicts for living space between the flying foxes and the ebony leaf monkey
(Trachypithecus auratus) were observed, and this caused daily roosting shifts of flying foxes. The

ecological interactions between bats and other wildlife increase the risk of interspecies infection. This



study provides the details of the flying fox’s behavior and its interaction with other wildlife in South-
East Asia, that may help explain how pathogen spillover occur in the wild.

Flying foxes have been considered to be involved in the transmission of serious infectious diseases to humans.
Using questionnaires, we aimed to determine the direct and/or indirect contacts of flying foxes in an Indonesian
nature conservation area with domestic animals and humans living in the surrounding area. We surveyed 150 residents
of 10 villages in West Java. Villages were classified into 3 groups: inside and/or within 1 km from the outer border
of the conservation area, and 1-5 km or 5-10 km away from the reserve’s outer border. Data were collected by direct
interview using a structured questionnaire consisting of respondent characteristics (age, sex, occupation); histories of
contacts between flying foxes and humans, dogs, and other domestic animals; and knowledge about infectious
diseases, mainly rabies, in flying foxes. We found that flying foxes from the conservation often enter residential areas
at night to look for food, especially during the fruit season. In these residential areas, flying foxes had direct contacts
with humans and a few contacts with domestic animals, especially dogs. People who encounter flying foxes seldom
used personal protective equipment such as leather gloves, goggles, and caps. The residents living around the
conservation area mostly had poor knowledge about flying foxes and disease transmission. This situation shows that

the population in this region is at a quite high risk for contracting infectious diseases from flying foxes.

Japan
The novel method to prepare monoclonal antibodies rapidly was developed, in case new viruses would be

discovered in Indonesia. Rousettus aegypticus bats were used to prepare monoclonal antibodies against CD4 and
CDS8, which are the lymphatic cell surface antigens (Rousettus bats in Nagoya University have been applied them to
prepare inbred strain of bats). The aim of this study were to shorten the time of screening of hybridomas, to make the
accuracy of screening to go up, and to realize their cost-down (Single colony pick-up method). We achieved these
objectives. We will start to prepare the monoclonal antibody against the viruses, which we try to isolate and identified,
using our new method.

In Yamaguchi University, the recombinant proteins corresponding to lyssaviruses are prepared to make ELISA
kit to detect the history of infections, that is, the serological studies. Also, they obtained several antigens against the
viruses whose natural hosts were flying foxes from other research institutes including National Institute of Infectious
diseases, Japan. To check if these antigens work well, actual ELISA test was performed using Miniopterus fuliginosus
bats. Two bats showed positive for rabies-related and Nipah-related viruses.

In Tokyo University of Agriculture and Technology, the primers for multiplex PCR were continuously

developed, the effectiveness has been confirmed.
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Seroepidemiology of rabies virus infection
Procedure and materials of ELISA for detection of antibody against rabies virus were
introduced to Bogor Agricultural University. The result of ELISA using 52 sera of Pteropus
vampyrus showed no positive for antibody against rabies. This method is available for
survey of rabies vaccination in dogs.

Introduction and preparation for virus isolation
Five cell lines originated from bats were introduced to Bogor Agricultural University. In
addition, Vero cells, BHK cells and HmLu-1 cells were propagated in BSL-2 laboratory and
started viral isolation from bat samples. Until now, we could not observe CPE on these

cells.



Introduction of ELISA to detect antibody against the other viruses
ELISA to detect antibody against Nipah virus and Hendra virus were introduced from Japanese
NIH to Bogor Agricultural University. The result of ELISA using 52 sera of Pteropus

vampyrus showed that one bat possessed antibody against Nipah or Hendra virses

We are trying establishment of ELISA to detect antibody to filoviruses. Expression plasmids
expressing glycoproteins of Zaire ebolavirus, Sudan ebolavirus, Tai Forest ebolavirus,
Bundibugyo ebolavirus, Reston ebolavirus, Marburg marburgvirus and Lloviu cuevavirus were
kindly provided by Dr. Takada (Hokkaido University). Our preliminary experiments indicated
that expression of each antigens were confirmed by indirect immunofluorescent assay (IFA),
but the amount of expressed proteins were not enough for ELISA. Therefore, we are planning
to do IFA or immunoblot analysis for detection of antibody from bat sera.

ELISA for Japanese encephalitis virus, Getah virus, Dengue virus, Zika virus, Langat virus
were introduced into Bogor Agricultural University. Two of 80 bats were positive for JEV
infection and eight were possibly positive. One bat has antibody to dengue virus.

Development of serological methods for detection of the other viruses
We are constructing expression plasmids encoding G protein of rabies virus, Lagos Bat

Lyssavirus, Duvenhage lyssavirus, Eouropean Bat Lyssavirus 1, Eouropean Bat Lyssavirus 2,
Australian Bat lyssavirus and Mokola virus. Our preliminary experiments indicated that
expression of Rabies virus G protein was confirmed by IFA, but the amount of expressed
protein seemed to be small for ELISA.

We determined complete genome sequence of Rhinolophus gammaherpesvirus 1, which is isolated
from Rhinolophus ferrumequinum. Now we are establishing ELISA system for detection of
antibody against this herpesvirus.

Expression plasmid encoding capsid protein of bat hepatitis E virus (HEV) were kindly
provided by Japanese NIH. Our experiments indicated that expression of capsid protein of
bat HEV was confirmed by immunoblot analysis, but the amount of expressed protein were too
small. The other method for expression of capsid protein of bat HEV should be developed.
We succeeded in isolation of Heramatsu virus from Miniopterus fuliginosus in Japan. Now
character of Heramatsu virus were analyzed.

Novel third coronavirus was detected from Miniopterus fuliginosus.

Introduction of diagnostic methods for differentiation from rabies
Canine distemper virus caused neurological diseases in dogs and the symptom is similar to
rabies. So we have already established PCR and ELISA for detection of CDV infection.
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