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Background and Scope of project: 

Anopheles culicifacies is the best known vector of malaria in Sri Lanka. The taxon 

Anopheles culicifacies exists as an isomorphic species complex comprsing of four 

rcproductively isolated populations designated as A, B, C and D. The four species have 

been found to be different in their pattern of distribution, behaviour, and in vector 

competency, and therefore may play a different role in malaria transmission. Precise 

identification of members within a taxon is thus essential for the successful 

implementation of vector control programmes. The current cytotaxonomic methods of 

identification of sibling species of A~culicifacies complex are tedious and are sex and 

life cycle stage specific. Therefore, a large number of samples cannot be identified due 
\ 

to unsuitable preparations. The use of DNA probes is an alternative novel approach for 

vector identification due to the accuracy, sensitivity, reliability and simplicity offered by 

the technique. This study describes the development of DNA probes for the An. 

culicifacies species complex. 



Experimental Method: 

Cloning of repetitive DNA sequences of the An.cu1icifacie.s genome was carried out by a 

colony hybridization assay with a genomic library of Anculicifacies species B 

constructed in pUC19 vector and radiolabelled total An.culicifncies (B) DNA as a probe. 

The recombinant plasmids of clones which gave a strong hybridization signal were 

isolated for further analysis. The purified cloned DNA inserts of these clones were 

tested for their specificity and sensitivity as 3 2 ~  radiolabelled and biotinylated probes for 

the identification of the Anculicifacies species complex using dot blot and squash blot 

hybridization assays. The cloned sequences were characterized by DNA sequencing. 

Results obtained : 

Three highly repetitive sequences Rp36, Rp217 and Rp234, were isolated from the AYI 

culicifncies genome. The cloned DNA sequences were specific to &.culicifrrcies species 

and were found at a higher copy number in sibling species B and C than in species A and 

may therefore be used as radiolabelled DNA probes to distinguish species A from B and 

C species, using a 200-fold dilution of a single mosquito DNA extract in a dot blot 

hybridization assay. The probes also could be used to detect adult and immature stages 

ofAw~tlicifacies from those of other mosquito species. A simple and safe mosquito 

head-squash blot- hybridization assay was further developed to detect sibling species A 

from B and C species using biotinylated Rp2 17 probe. Screening of 21 55 wild caught An,  

culicifacies n~osquitoes with these probes revealed the absence of species A in Sri Lanka. 

Rp36 and Rp2 17 have been completely sequenced. Internal repeats were absent in Rp36 
\ 

and two related core sequences of 13 and 16 bp were found tandemly repeated in Rp2 17. 

Conclusions 

The probes developed in this study enable the rapid detection of all life cycle stages of A H .  

culcifacies fiom other mosquito species, as well as the detection of A~.culicifacies sibling 

species A from B and C sibling species in the field. Field investigations using these DNA 

probes revealed the absence of Alz~ulicifacies sibling species A in Sri Lanka. The probes 

Rp36 and Rp2 17 have been completely sequenced. 
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