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ABSTRACT

Ae. albopictus is an invasive species that has expanded globally raising threats of
arboviruses transmission and the re-emergence of dengue endemicity in Malaysia.
Dengue transmission dynamics could be influenced by the distribution and genetic
variation among vector species. Studies focusing on the genetic diversity of
Ae. albopictus in local populations are currently lacking in the Malaysian setting, yet
such studies are crucial to enhance the current vector control strategies. The present
study was conducted to establish the genetic variability of maternally inherited
mitochondrial DNA encoding the nicotinamide adenine dehydrogenase subunit 5
(ND5) and cytochrome oxidase ¢ subunit 1 (CO1) gene in Ae. albopictus. In order to
achieve this, the genetic diversity, haplotype, phylogeography and phylogenetic
analyses were performed. Twelve localities in the Subang Jaya municipality were
selected based on temporal indices using 120 mosquito samples. Genetic
polymorphism-based studies and phylogenetic analysis were conducted using local
Ae. albopictus populations. Haplotype network and phylogram were used to determine
the genetic relationship of sequences among groups of population in the Asian regions.
Genotypic detection of all sampled localities was positive for both genes, with distinct
genetic heterogeneity. CO1 gene polymorphisms revealed higher numbers of nucleotide
diversity () and haplotypes (h) compared to ND5 gene in the studied samples, with
indices values of 0.02803 and 55, respectively. Comparison of local ND5 and CO1
sequences with sequences derived from other Asian countries revealed genetically
distinct intrapopulation species of Ae. albopictus. Phylogenetic analysis of
Ae. albopictus revealed that all local haplotypes descended from the same genetic
lineage with the sequences from other Asian countries. This study revealed the
discovery of 52 novel haplotypes of the CO1 gene and 7 novel haplotypes of the ND5
gene within the local populations that have not been reported to date. The analysed CO1
gene identified substantial levels of genetic diversity among mosquitoes in the local
populations and highlights the reliability of the long CO1 fragment to identify genetic
divergence, which can be utilized in forthcoming studies. These findings demonstrate
diverse patterns of genetic variation and establishment of gene flow of Ae. albopictus,
which in turn could be used to aid the current vector surveillance strategies, both locally
and regionally.
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