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One of successful management strategies to mitigate the negative impacts of
invasive species relies on reconstructing the invasion history, which traces
patterns of ongoing invasion pathways and accordingly prioritizes quarantine
resources to those of high invasion risk. The longhorn crazy ant, Paratrechina
longicorni, is regarded as a significant invasive species due to its ecological
impacts. Although P. longicornis has been reported worldwide for more than a
century, the origin and invasion history of this species remain controversial.
Examining the global genetic pattern of P. longicornis may provide insight into the
invasion history of this species. To date, the global genetic structure of 2.
longicornis has not yet been extensively studied, partially because of the limited
number of genetic markers currently available. In this thesis, the author
developed 36 polymorphic microsatellite markers for P. longicornis, examined
worldwide mtDNA and nDNA variation in P. Jongicornis and its associated
Wolbachia bacterial symbionts. The present study aims to elaborate the
evolutionary biology of P. longicornis, focuses on the invasion history of the
longhorn crazy ant and its symbionts, to address questions through the lens of
bioinvasion and evolutionary genetics.

In this thesis, Chapter 1 contains a general introduction of P. Jlongicornis.
This chapter is focused on the current understanding about the invasive history
and reproductive biology of this species. The prevalence of Wolbachia infections
across the ant species also been introduced in this chapter.

In Chapter 2, the author developed 36 polymorphic microsatellite markers for
P. Iongicornis and characterized these markers by genotyping P. Jlongicornis
workers from 74 colonies in East and Southeast Asia. The results from this
chapter show that the new microsatellite markers serve as a practical tool to
reconstruct routes of invasion and assess the population genetics of this invasive
ant.

In Chapter 3, the author examined worldwide genetic variation in P.
longicornis and its associated Wolbachia bacterial symbionts. Analyses of mtDNA
sequences of 248 P. longicornis workers from 13 geographic regions reveal two
highly diverged mtDNA clades that co-occur in most of the geographic regions. The

finding that numerous mtDNA haplotypes are shared among regions implies that




inadvertent long-distance movement through human commerce is common in 7.
longicornis and has shaped the genetic structure of this invasive ant worldwide.
Multilocus sequence typing reveals two distinct Wolbachia strains in P.
longicornis, namely, wl.onA and wlonF. The evolutionary histories of these two
strains differ; wlonA appears to be primarily transmitted maternally, and
patterns of mtDNA and nDNA variation and wLonA infection status are
consistent with a relatively recent Wolbachia-induced selective sweep. In contrast,
the observed patterns of mtDNA variation and wlLonF infections suggest frequent
horizontal transfer and losses of wLonF infections.

In Chapter 4, the author attempted to elucidate sources of wLonF by
surveying Wolbachia infections in various ant guests. While Wolbachia is
primarily transmitted maternally in arthropods, horizontal transmission between
species has been commonly documented. The results from this chapter indicate
that P. longicornis and a specialist ant cricket Myrmecophilus americanus shared
an identical Wolbachia strain, implying the occurrence of Wolbachia horizontal
transmission between ant and its specialist ant guest. Besides this, the author
identified other two cases of Wolbachia transfer among ant and ant crickets,
elucidating the role of intimate ecological associations in successful Wolbachia
horizontal transmission.

In Chapter 5, the author employed 36 novel microsatellite markers to assess
the population genetic structure, and the composition of male and queen founders
and the dispersal patterns of P. Jlongicornis. The results from this chapter
suggested that all colonies from the studied regions follow a double-clonal
reproduction system, whereby queens and males are produced asexually and
workers are produced by sexual reproduction. Remarkably, queens and males from
the studied regions belong to two separate non-recombining gene pools. Several
widespread paternal and maternal multilocus lineages were identified suggesting
that P. longicornis populations are most likely resulted from multiple
introductions involving genetically distinct propagules. The lack of detectable
spatial pattern within studied regions suggests that the spread of P. longicornis by
colony budding alone seems unlikely and leads us to conclude that human-
mediated long distance dispersal may have played a major role in shaping the
current distribution and population genetic structure of P. longicornis.
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