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Wolbachia, and (2) Amphibians
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Objectives: To study the population genetics and evolutionary relationships of blackflies, tephritid

fruit flies, tephritid parasitoids and the reproduction-modifying bacteria of insects, Wolbachia. To

investigate chromosomal differences and determine chromosomal markers for frogs and toads of

Thailand.

Methodology and Results:

Tephritid fruit flies of the genus Bactrocera and their parasitoids were sampled from several
locations in Thailand. Distinct genetic differences were found among tephritid fruit flies, especially
among those in the two species complexes, B. dorsalis and B. tau, of which some species cause
severe damage to economic as well as wild fruits. There was concordance among genetic,
morphological and chromosomal methods in the separation of tephritid fruit fly parasitoids into 3
groups, i.e., Diachasmimorpha, Fopius, and Psyttalia. Differences in nucleotide sequence data of
the 16S and 28S ribosomal RNA genes in F. arisanus parasitoids from different geographical
areas indicated that this parasitoid taxon forms a species complex.

A phylogenetic study of the endosymbiotic bacteria, Wolbachia, in tephritid fruit fly and
parasitoid hosts was conducted uéing the Wolbachia outer surface protein gene. Approximately,
22% of surveyed tephritid fruit fly species were infected with Wolbachia. Individual flies of some
species were infected with as much as 5 Wolbachia strains. Six fruit fly parasitoid species were

found infected with Wolbachia. Wolbachia strains found in parasitoids were different to those
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found in their fruit fly hosts. A PCR-based survey based on the Wolbachia ftsZ cell cycle gene
detected Wolbachia in 12 of 62 arthropod species from pumpkin and loofah plants. Two of the 12
infected species had a feeding relationship that is a potential route for Wolbachia horizontal
transmission between the two species. Monthly Wolbachia prevalence within populations of 4
insect species showed very different patterns depending on the insect species. The three reported
reproductive effects of Wolbachia infection on parasitoid wasps, that of thelytokous
parthenogenesis, cytoplasmic incompatibility and fecundity enhancement, were not found in the
Wolbachia-infected parasitoid D. longicaudata.

Over 42 species of black flies, including 6 new species, were found in Thailand during this
study. In relation to water and environmental quality, such black flies have been found widely
distributed in streams and waterfalls in several regions of Thailand. We found that cytological
methods and nucleotide sequence methods based on ITS2, ribosomal DNA, were faster and more
precise techniques for black fly identification than morphological methods. Nucleotide sequences
of mitochondrial DNA (COI, ND4, 16S) and nuclear ribosomal DNA (28SD2) clarified phylogenetic
relationships among black fly species. Moreover, molecular ecological data may allow a better
understanding of black fly adaptations in several habitats. Such knowledge might be useful for
developing strategies for the future control of black fiy populations in their natural habitats.

Mitotic studies of 37 amphibian species revealed differences in sizes and shapes of
chromosomes. The first 5 chromosome pairs were found to be larger than other chromosome
pairs. Several chromosomal markers that can be used to distinguish species were found. Genetic

structure within these amphibians was found to be highly conserved.

Suggestions

Our findings provide a better understanding of the biological diversity, which has resulted
from coevolutionary processes, of fruit flies, parasitoids and Wolbachia. In addition, our study has
clarified phylogenetic relations among biack flies. Such knowledge sets the basis for future
detailed study of the molecular biology and ecology of these organisms. It also benefits the
development of future measures for the control of these insect pests and vectors. Likewise,
further study of the population biology and population dynamics of amphibians will provide
fundamental knowledge for the effective monitoring of water quality and the environment in

Thailand.



