
particles measuring 135.5 ± 0.9 nm x 28.9 ± 0.3 nm [±SE] (Fig 1). Efficiency of the new ELISA kit 
was compared with the commercial (Agdia, USA) kit using local ‘Embul’ plants. The local kit 
was found to be more efficient and low cost compared to commercial kit (higher IgG/ 1:1000 
and IgG-Alkaline phosphatase (AP) enzyme conjugate/ 1:500 dilutions compared to 1:200 in 
commercial kit) for BSV detection. In addition, it was noted that local standardized kit was 
more reliable and reproducible compared to commercial kit. Although, a more sensitive direct 
detection method for BSV is ISEM since it revealed the presence of BSV particles in partially 
purified extracts even from symptomless plants, which were negative for DAS ELISA. Use of 
both ISEM and DAS-ELISA for detection of the virus should provide better diagnosis at BSV 
strain level, as there are significant variations among different BSV isolates 
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Flavonoid and molecular markers for Cryptocoryne species in Sri Lanka  
 
The genus Cryptocoryne Fischer ex Widler in the family Araceae has ten endemic species in Sri 
Lanka. At present all these species are highly exploited for the medicinal and aquarium trade. 
Currently the identification of Cryptocoryne species is solely based on the morphology of the 
inflorescence, which is restricted to a short period of the year. It is necessary to develop 
alternative methods to distinguish species of the genus Cryptocoryne, which utilises minimum 
amount of sample material from these threatened species. One of the objectives of the study 
was to identify flavonoid markers for the different Cryptocoryne species using standard 
Chromatographic techniques and UV-visible Absorption Spectroscopy. Other objective was to 
use polymerase chain reaction based random amplified polymorphic DNA technique (RAPD-
PCR) to obtain DNA polymorphism to reveal molecular markers to distinguish species.  
 Fresh samples of five species growing in the laboratory were used as the identification has 
been confirmed already using floral characters. In the flavonoid survey, the presence of 
apigenine (a flavone) was observed in the four species C. wendtii, C. beckettii, C. walkeri, and C. 
undulata. Cryptocoryne thwaitesii demonstrated the presence of an unusually methelated flavone 
in the absence of apigenine, supporting the sub generic classification of the genus that already 
exist. Two more phenolic compounds showed the polymorphism in occurrence within the five 
species selected and these are yet to be characterized. Further studies are being carried out to 
identify the glycosides of the above aglycones, to be used as species markers.  
 
A suitable method has been identified for DNA isolation from Cryptocoryne species. Out of 
five Operon primers employed, OPC 14, OPE 4 and OPD 8 gave DNA profiles suitable for 
comparison of the species used for the study.  
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Antigenic relationship between midgut epithelial glycoproteins of Anopheles tessellatus 
adult and larvae and midgut proteins of other vector mosquitoes  
 
Glycoproteins on the luminal surface of the midgut (MG) epithelium of vector mosquitoes 
reportedly recognise pathogens, including malaria parasites that are transmitted by them. 
Characterisation of receptor MG may lead to the development of new disease-transmission 
blocking vaccines. The relationship between adult and larval Anopheles tessellates MG and 
peritrophic matrix (PM) glycoproteins and MGs of other vector mosquitoes ( An. subpictus, 
An. Culicifacies, An. Varuna, Aedes and Culex) were investigated using rabbit antisera raised 
against An. tessellatus MG concanavalin A binding proteins (ConABP) and wheat germ 
agglutinin binding glycoproteins (WGABP). Several distinct proteins of Mr from 16 to >150 



kDa were recognised in the adult MG by both antisera. Although both antisera recognised 
similar proteins in adult MG, a 16 kDa protein was uniquely identified by anti-WGABP but 
not anti-ConABP antisera. Both antisera recognised proteins of Mr 72, 50 and 35 kDa in adult 
PM. The 72 kDa antigen in adult PM was not recognised in adult MG but a protein of Mr 75 
kDa was identified in adult MG. An antigen of Mr >150 kDa was recognised by both sera in 
adult and larval MG. However, there were many differences in the Mrs of adult and larval 
MG antigens. Both sera reacted with few proteins in the larval PM. Although cross-reactivity 
was noticed among different anophelines (An. subpictus, An. culicifacies and An. varuna) the 
Mrs of reacted antigens were different in the four anophelines. A protein of Mr 75 kDa was 
specific to An. tessellatus while a 100 kDa antigen was prominent in An. subpictus. However 
an antigen of 36 kDa recognised by both antisera was common to all four anophelines. The 
differences between MG antigens were more marked in different mosquito genera (Aedes 
aegypti and Culex quinquefasciatus). While some cross-reactivity was noticed in Aedes and 
Culex e.g. 36 kDa antigen, most of the antigens did not correspond with An. tessellatus 
antigens recognised by anti-ConABP antisera. Similar results were obtained with anti-
WGABP sera. The results show that there is significant antigenic cross-reactivity between 
adult and larval MG proteins of An. tessellatus. Cross-reactive and homologous antigens are 
present in different Anopheles species and also in Culex and Aedes mosquitoes.  
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Identifying genes for mosquito midgut glycoproteins  

 
Mosquito midgut (MG) glycoproteins reportedly serve as receptors recognising Plasmodium 
ookinetes during its passage through the MG. Attempts were made to identify relevant 
genes using an antiserum raised against lectin binding Anopheles tessellatus MG proteins. 
This antiserum, when ingested in an infective blood meal, reduced infectivity of the malaria 
parasites P. vivax and P. falciparum to An. tessellatus mosquitoes. A cDNA library derived 
from An. gambiae abdomen was screened with the antiserum. Eight positive clones (A-H) 
were identified. The restriction enzyme digestion pattern of the clones demonstrated that 
clones F and G could be identical, but that the others were unique. The expression of cloned 
genes analysed by western blotting showed that the β-gal fusion proteins of Mr of 100-110 
kDa were expressed in clones A, C, D, F and G, 125-130 kDa in clones B and E and 70 kDa in 
clone H. Partial DNA sequencing and homology search showed that clone E codes for a 
cation channel protein homologue of Drosophila and that all others code for mosquito 
myosin.  
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Recovering ability of freeze-stressed Salmonella typhimurium and Staphylococcus 
aureus cells in frozen shrimp  
 
Viability of Salmonella typhimurium and Staphylococcus aureus in frozen shrimp sample was 
investigated. Shrimp slurry was sterilized and divided in to two parts. The slurry samples 
were artificially inoculated with the above organisms separately, frozen and stored at –24 
0C. The increment of one log cycle of S. aureus was observed after frozen storage at –24 0C 
for 24 h, and more than one log cycle reduction at the end of 8 weeks storage. But, S. 
typhimurium count was reduced by 3 log cycles at the same storage temperature and storage 
period. The above microorganisms were also detectable to detectable in the shrimp slurry 
samples, inoculated with the same strength even after two months storage at –24 0C.  

 


