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Morphological characterization and analysis of molecular mediated 

genetic variations in Anopheles s:ibpicfus s.L (Diptera: Culicidae) in 

Sri Lanka 

by 

Dona Pamoda Wajirapanie Jayatunga-Katuwawalage 

ABSTRACT 

Anophe/es subpiclus SC/ISO Iwo is an important secondary vector of malaria in Sri Lanka. 

Literature based on morphology and cytology evidence An. subpictus to be a species 

complex consisting sibling species A. B. C and D. Recent molecular based studies carried 

out in Sri Lanka using Internal Transcribed Spacer 2 (ITS2) and Cytochrome c Oxidase 

subunit-i (('01) gene have identified two sibling species, An. .vubpicius A and B. However, 

characterization of sibling species of An. subpicius using several molecular markers is yet 

to be established. Thus, objective of the present study was to determine validity of standard 

taxonomic keys based on mopllomertr\ and identi fleation of genetic variations in selected 

nuclear DNA markers and niitochondrial DNA markers among different populations of An. 

suhpictu.s si. in Sri Lanka. As the first step of the study morphometric features of larvae, 

pupae and adults of morphologically confiniied An. subpkius specimens which had been 

collected from five localities in the coLlntrv were observed through laboratory rearing. In 

identification of molecular variations, five DNA loci (3 nuclear markers ITS2, D3, white 

gene and 2 mitochondrial DNA markers (l)! and Cyi-h) were subjected to PCR 

amplification and DNA sequencing. The resulted DNA sequences were analyzed using 



modern bioinformatics tools and phylogenies of UPGMA, NJ, ML and Bayesian inference 

for each loci. Further, for ITS2. secondary structures were constructed and analyzed for the 

presence of Compensatory Base Changes. 

Significant morphological variations were detected in standard rnorphomctric features 

including larval mesothoracic seta 4 and adult palpi. Phylogenetic analyses of each DNA 

marker. together with t\\ o distinct  1152 secondary structures confirmed the presence of two 

sibling species that corresponded to sibling species A and B. The two ITS2 secondary 

structures were found to have two CBCs each, denoting their reproductive isolation. Most 

importantly, in addition to COl and C'yt-h which inherent high mutation rates, low to 

moderate levels of poi', morphism were detected in ITS2 and single-copy nuclear gene, 

white, in terms of many haplotypes. Present investigations highlighted that morphological 

characterization of An...uhpictus using currently available standard morphometric 

characters was erroneous and hence could no longer he recommended as valid for An. 

.vuhpwie's species identifications in Sri Lanka. Further. findings of current study confirmed 

the presence of two distinct sibling species A and B based on molecular mediated genetic 

variations of An. suhpicl i.is populations in Sri Lanka. Also, extent of polymorphism in ITS2 

and white gene indicated the potential occurrence of more yet unexplained sibling species 

in An. s i.ihpic/us species complex in Sri Lanka. Therefiire, more intensive molecular 

characterization of the species from across the island should be undertaken to verify 

unknown members and also to determine present vector status of An. subpictus complex in 

Sri Lanka. 
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