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Project Code: RDGA4530034
Project Title:  Molecular genetics and ecology of vectors and their pathogens

Investigators: Visut Baimai1, Chaliow Kuvangkadilok1, Pattamaporn Kittayapong1, John Milne1,
Wanwisa Jamnongluk1'2, Nopmanee Chauvatcharin |
1Department of Biology, Faculty of Science, Mahidol University, Rama V| Road,
Bangkok, 2 Center for Vectors and Vector-Borne Diseases, Faculty of Science,

Mahidol University, Rama VI Road, Bangkok,
E-mail Address: scvbm@mahidol.ac.th
Project Period: 1 September 2002 - 31 December 2005

Objectives: To study densovirus and Wolbachia bacteria in mosquito vectors and anthropods,
Eubacteria in and distribution of chiggers (Trombiculids), and ecology and evolution in natural

populations of black fly in Thailand.

Methodology and Results:

Wolbachia bacteria and densovirus: A total of 416 individual samples of 53 species of

mosquitoes collected from natural populations throughout Thailand were tested for Wolbachia and
densovirus infection using PCR method. Only 7 species of mosquitoes in genus Aedes were
infected with Wolbachia, while 3 species, i.e., Aedes aegypti, Anopheles dirus A and Anopheles
minimus were infected with densovirus. Quantitative Real-time PCR was performed to study
Wolbachia density at different developmental stages of Ae. albopictus and Ae. aegypti transinfected
with Wolbachia wAlbA and wAlbB from Ae. albopictus. The results showed that Wolbachia density
was decreased at diapause stage indicating symbiosis of Wolbachia and the host. Moreover,

culture temperature also affected Wolbachia density: lower density was detected in mosquito

cultured at 37°C compared to those at 25°C. Examination of Wolbachia density in different
developmental stages of Ae. aegypti transinfected from the KLPP stain of Ae. albopictus revealed
that Wolbachia density in Ae. aegypli increased at a lower rate than that of Ae. albopictus. The
results seem to suggest that Ae. aeqypti may have a ,better resistance to multiplication of

Wolbachia than Ae. albopictus.
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Chigger: The chiggers (Trombiculids) were identified to genus and species by morphology
and molecular genetic techniques using 18S rRNA gene. We were able to ideﬁtify 7 species of
chiggers belonging to 4 genera, i.e., Ascoschoengastia globosa, Walchia lupella, Walchia kalrata,
Trombicula (Blankaartia) gracilis, Trombicula (Blankaartia) niloticum, Trombicula (letotrombidium)
sp. and Helenicula sp. The phylogenetic tree showed two groups of chiggers: group 1
(Ascoschoengastia sp. and Walchia sp.) and group 2 (Trombicula sp. and Helenicula sp.). The
average Genetic distance between the two groups was 18.9%, between the genera within group 1
was 6.74%, and within group 2 was 3.1%. However, the average Genetic distance among strains
of Ascoschoengastia sp. was 0.4%. Exploring for possible medically related eubacteria in
chiggers by molecular techniques has revealed positive results for y-proteobacteria in 2
specimens: one was related to Pantoea agglomerans, causative of cotton fever, and the other was
related to Photorhabdus luminescens, entomopathogenic bacteria. These eubacteria may be

related to vectorial capability of chiggers for human or insect pathogens.

Black fly: Forty five known species of black fly were found in Thailand during thi;s study.
The distribution of 27 larval black fly species from northern Thailand was related to some physical
parameters of the breeding sites such as stream size, altitude and water velocity. Study of larval
polytene chromosomes has revealed the existence of different cytoforms with morphological
uniforms in the populations of Simulium siamense and Simulium tani. Based on the mitochondrial
DNA (COl) sequence, the populations of three black fly species from the northern region showed
greater diversity and highly genetic structure within the region as well as genetic differentiation
from populations in the other regions. Moreover, molecular sequence of ITS2 rDNA clarified
phylogenetic relationships among 40 black fly species. This fundamental knowledge may be useful

for developing control measures for black fly populations in Thailand in the future.





