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Vector-borne diseases (VBDs) are threats to humans and animals and many microorganisms
including pathogens were reported in the vectors. The roles of these microorganisms have been still
unknown. To assess the risk of VBDs, I investigated the prevalence of mosquito- and tick-borne pathogens
in ticks and mosquitoes collected in Indonesia.

In Chapter 1, tick-borne bacteria were surveyed in Amblyomma varanense ticks fed on lizard, a
water monitor (Varanus salvator). The water monitor is a common reptile, that was found in city areas and
bred as pet animals in Indonesia and the other Asian countries. A total of 23 ticks (21 males, one female and
one nymph) were collected from one V. salvator. According to the morphological features and molecular
analysis based on mt-rrs, all ticks were identified as Am. varanense. DNA fragments of Anaplasma spp.
were detected in four (17.4%) ticks by PCRs targeting both the 16S rRNA and 60-kDa heat shock protein
genes. One of four was closely related with Anaplasma sp. detected from sheep in China. The others were
related with Anaplasma sp. detected from ticks infesting birds in Taiwan. Borrelial DNA fragments were
detected in 22 (95.7%) ticks by PCR targeting borrelial flagellin gene. Thirty strains of Borrelia sp. were
isolated from midguts and/or salivary glands. All strains belonged to the reptile-associated borreliae.
Rickettsial DNA fragments were detected from five (21.7%) ticks by PCR targeting both the 17-kDa
antigen and citrate synthase genes. The detected Rickettsia was classified into spotted fever group of
Rickettsia and identical with Candidatus Rickettsia sepangensis.

In Chapter 2, I conducted surveillance of mosquito-borne viruses at several sites in Indonesia
during 20162018 for risk assessment of arbovirus infection and analysis of virus biodiversity in mosquito

populations. I collected 10,015 mosquitoes comprising 11 species from 4 genera. Major mosquito species
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collected in this study were Culex quinquefasciatus, Aedes albopictus, Culex tritaeniorhynchus, Aedes
aegypti and Armigeres subalbatus. The collected mosquitoes were subjected for virus isolation using two
mammalian cell lines, Vero and BHK-21, and one mosquito cell line, C6/36. Seventy-two pools showed
clear CPEs in C6/36 cells. Using RT-PCR and next generation sequencing approaches, these isolates were
identified as insect flaviviruses (Cell fusing agent virus, Culex flavivirus, Aedes flavivirus) (family
Flaviviridae, genus Flavivirus), Banna virus (family Reoviridae, genus Seadornavirus), new
permutotetravirus (designed as Bogor virus) (family Permutotetraviridae, genus Alphapermutotetravirus),
and alphamesoniviruses 2 and 3 (family Mesoniviridae, genus Alphamesonivirus).

In conclusion, novel findings were obtained by surveillance of microorganisms in mosquitoes and
ticks in Indonesia. Ticks on water monitor, Am. Varanense, harbored several tick-borne bacteria
(Anaplasma spp., Borrelia spp. and Rickettsia spp.). This result suggested that the reptiles living close to
humans and the infesting ticks possessed variety of unknown bacteria. In addition to the potential
pathogenic viruses, Banna virus, Indonesian mosquitoes harbored several insect-specific viruses such as
Cell fusing agent virus, Culex flavivirus, Aedes flavivirus, Bogor virus, alphamesoniviruses 2 and 3.
Although the pathogenicity and biology of these detected viruses and bacteria are unclear, it was guessed
that these arthropod-specific microorganisms might interact with pathogenic microorganisms inside the
vectors. This large surveillance of VBDs provides basic information for the prevention and control of

emerging and re-emerging diseases in Indonesia.
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