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The aim of this is to investigate whether CI can be expressed in both natural
populations and in laboratory-reared, tetracycline-generated uninfected, single
infected and superinfected colonies of Aedes albopictus. Cytoplasmic incompatibility
(CI) is a phenomenon in which eggs and sperm are not compatible. As a result,
normal embryos do not develop and eggs fail to hatch. This phenomenon is found in
several insect species and is caused by Wolbachia pipientis, a rickettsia-like bacterial
endosymbiont. It is a maternally inherited intracellular bacterium that is transovarially
transmitted from mother to offspring. The mechanism of CI ensures that populations
of a species infected by Wolbachia can replace other populations in nature. This
property could be used to drive genes that confer refractoriness to transmission into
natural vector populations. Wolbachia occurs in the mosquito, Aedes albopictus. Field
caught mosquitoes are generally Wolbachia-superinfected, i.e., they carry more than
one strain. It was assumed that superinfection in Ae. albopictus occurred a long time
ago, because, in nature, superinfected mosquitoes had already replaced the old
uninfected or single-infected (A group) populations. Therefore, CI in this species may
not have been expressed for a long time. -

The research showed in the laboratory that CI was still active and that CI
expression was very strong when field-collected males were crossed with uninfected
(UJU) and wAlbA-infected (KOH) females. However, there was no ClI when field-
caught males were mated with KLPP females, which are infected with both A and B
strains of Wolbachia. In field populations, almost all mosquitoes are superinfected
with these same two strains of Wolbachia. In addition, the mating biology of Aedes
albopictus indicated that males were able to mate when they are 1 day old, but
females were able to mate 2 days old after emergence. Males of Aedes albopictus
were found to mate many times during their lifetime. The maximum number of times
that a male could mate was 15 and the last mating occurred when they were at 28-29
days old. Finally, there was competition to mate between male mosquitoes that were
uninfected or infected by different strains of Wolbachia. The experiments showed that |
superinfected males outcompeted the uninfected and single infected ones.

While the research showed that in a laboratory, controlled environment, the
data yielded meaningful results, further research with other mosquitoes is
recommended in the field, as many scientists found that the CI in other insects is
lower in the field environment.
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