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The imported fire ant (Solenopsis invicta, hereafter referred to as the fire ant) originated
in the Parana River Basin in South America. It poses significant threats to agriculture,
livestock, and even human health. With the rise of international trade, fire ants have been
detected in several countries, including Taiwan, causing local damage. To address the effects
of fire ants, understanding the genetics of these ants can be an effective approach. So we aims
to explore the recombination rate of candidate regions for the sex determination gene in fire
ants and to narrow down the candidates. Normally, hemizygotes develop into male ants, while
heterozygotes give rise to female ants (either workers or virgin queens). However,
homozygous individuals produce sterile diploid males. In this study, we selected two
haplotype sequences from fire ants, labeled HO4 and HO7. Using Polymerase Chain Reaction
(PCR), Restriction Fragment Length Polymorphism (RFLP), and gel electrophoresis, we aim
to identify individuals among the anticipated heterozygous female ants that display only one
signal for either the HO4 or HO7 sequences. This would indicate that genetic recombination
event occurred in that region, ruling it out as a potential site for the sex determination gene.
Out of the 90 samples comprising HO7 and HO4, we successfully confirmed 12 homozygotes
and 78 heterozygotes. Based on the current results, only one signal was observed in the male
ants, while all female ants displayed two distinct signals, as anticipated. Moving forward, we
will continue to refine the range until we pinpoint the critical gene sequence determining the

gender of fire ants.
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