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Screening of sibling species of Anopheles culicifacies Giles in Sri Lanka, using DNA

based methods and determining population structure of sibling species E

Iresha Nilmini Harischandra

ABSTRACT

Anopheles culicifacies, major vector of malaria in Sri Lanka is a complex of five sibling
species designated as A, B, C, D and E. Sri Lanka is reported to have B and E, among
them sibling species E is the major vector. Precise identification and characterization of
sibling species and the understanding of the genetic structure of vector population is
prerequisite in malaria vector control and prevention of re-occurrence programs.
Therefore, the study was designed to investigate the potential of mitochondrial and
ribosomal DNA regions to distinguish the An. culicifacies sibling species in Sri Lanka
and to determine the population genetic structure of sibling species E in Sri Lanka.
Mosquito samples were collected from six localities of Sri Lanka during 2009-2012 and
the genomic DNA was extracted. BCE-PCR assay developed in India was used to test
its utility in sibling species identification in Sri Lanka. Sequencing of mitochondrial and
ribosomal DNA regions were carried out to investigate the genetic diversity in these
regions of Sri Lankan sibling species. Then the cytogenetically identified sibling species
E mosquitoes (n=193) were genotyped using microsatellite markers to analyze the
population genetic structure using standard analyses, genetic differentiation, Hardy-
Weinberg equilibrium, linkage disequilibrium, demographic stability, clustering

analysis, AMOVA, SAMOVA, gene flow and isolation by distance. BCE-PCR profiles
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of some sibling species of B and E were different from the profile reported in India
limiting its utility in Sri Lanka suggesting existence of genetic variants. None of the
DNA region was able to distinguish two sibling species because of the heterogeneity in
mitochondrial regions and the similarity in ribosomal DNA regions in two sibling
species. Further, non-synonymous substitutions were detected in COIl gene amongst
sibling species E populations in Sri Lanka (04%). In the genetic structure analysis, five
microsatellite loci were highly polymorphic across populations with high allelic
richness (4.963 — 9.830). Deviation from Hardy-Weinberg Equilibrium was observed in
four loci in pooled population and in five subpopulations (p<0.006) with heterozygosity
deficits. The population was observed in mutation drift equilibrium (p<0.0062) with a
trend towards a recent population expansion creating a risk of spreading disease if there
is an indigenous Plasmodium parasite population. Genetic differentiation was observed
(Fsr 0.03331 - 0.23184) in some population pairs with reduced gene flow which were
not supported by the isolation by distance model (r* = 0.3057, p<0.0180). Bayesian
clustering analysis identified the presence of three sympatric clusters in the studied
population. Further, the central hill region of the country was found to be act as a

possible barrier to the gene flow among population.
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