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Abstract

Wolbachia are maternally inherited symbiotic bacteria that capable of inducing an
extensive range of reproductive abnormalities in their hosts, including cytoplasmic
incompatibility (CI). Its density is likely to influence the penetrance of CI in incompatible
crosses. In addition, the variations of Wolbachia density could also be linked with phageWO
density. In this study, prophage WO gpl, including Wolbachia A and Wolbachia B densities
were determined during mosquito development by using real-time quantitative PCR (RTQ-
PCR). An interesting result was found for the same flux of prophage WO gpl and Wolbachia
B densities in larva, pupa, 3-day-old adult, and 21-day-old adult of dedes albopictus mosquito
(Wolbachia superinfection). The results determined that Wolbachia B and prophage WO gpl
developed with the same fluctuation from larval stage through adult stage. However, the same
tendency was not observed with Wolbachia A and phageWO gpl. Hence, this bacteriophage
gene is more closely associated with Wolbachia B strain than in Wolbachia A in their relative
density variations. Assessment of the density data reported herein is the first to suggest the
possible association of prophageWO gpl in CI mechanisms in consequence of the same
fluctuation during development with Wolbachia B gene density in Aedes albopictus mosquito.

In addition, in this study we also determined relative density of prophageWO orf7 and
Wolbachia during early developmental and adult stages of singly infected Aedes albopictus
mosquito (Wolbachia A infected) by using real-time quantitative PCR (RTQ-PCR). The result
determined that PhageWO and Wolbachia did not develop at the same rate. Relative
Wolbachia density (bacteria-to-host ratio) was high later in development (adult stages) whilst
relative prophageWO density (phage-to-bacteria ratio) was low in the adult stages.
Furthermore, twelve-day-old adults of singly infected female mosquito had the highest
Wolbachia density. On the contrary, larval stage 4 (L4) contained the highest prophageWO-B
orf7 density. The association of hosts/Wolbachia/phage among diverse species is different.
Thus if phage and Wolbachia are involved in CI mechanism, the information of this
association should be studied for each specific type of organism for future use of population
replacement or gene drive system.

Moreover, developmental stages were examined for transcription patterns of pkl and
gpl genes. The results provide evidence for the presence of actively transcribed virions in
some mosquito stages (larval stage 2, larval stage 4 and female adult for pkl and larval stage 2
and female adult for gpl). Furthermore, in this work, mean relative densities of tissues of gpl
and ankyrin protein (pk1 gene) were determined by RTQ-PCR to study the possible function
and correlation of these genes with CI and with Wolbachia genes in Aedes mosquitoes. The
highest relative densities were found in the ovary while the testis was a little lower than in the
ovary in both gpl and pkl. This implies the roles of both genes in relation with CI. The
sequences of CI related gene (pkl) in Adedes albopictus was also investigated. The DNA
sequence data provides closer relationship of pkl from Aedes albopictus and Culex pipens
than between Aedes albopictus and Culex cautella which implied closer evolutionary
relationship of pk1 gene of dedes albopictus and Culex pipens.





