
Dros. Inf. Serv. 99 (2016) Research Notes 35 

Kim, B.K., T.K. Watanabe, and O. Kitagawa 1989, Jpn. J. Genet. 64: 177-190;  Miyake, H., and M. Watada 
2007, Genes Genet. Syst. 82: 77-88;  Ohnishi, S., and T.K. Watanabe 1985, Japanese Journal of Genetics 60: 
355-358;  Rafael, V., 1984, Bulletin De La Societe Zoologique De France 109: 179-189;  Yang, Y., Z.C. Hou, 
Y.H. Qian, H. Kang, and Q.T. Zeng 2012, Mol. Phylogenet. Evol. 62: 214-223;  Yassin, A., E.K. Delaney, 
A.J. Reddiex, T.D. Seher, H. Bastide, et al. 2016, Curr. Biol. 26: 2412-2422;  Zhang, Z., N. Inomata, M.L. 
Cariou, J.L. Da Lage, and T. Yamazaki 2003, J. Mol. Evol. 56: 121-130. 
 
 

 
Electrophoretic variants of Xanthine dehydrogenase enzyme in Drosophila 
malerkotliana.  
 
Singh, Gurvachan, and A.K. Singh.  Genetics Laboratory, Department of Zoology, Institute 
of Science, Banaras Hindu University, Varanasi - 221005, India.  Email: 

aksbhu23@rediffmail.com 
 
 
 Allozymes are electrophoretic variants of an enzyme.  A number of enzymes are known to be 
polymorphic in natural populations of an organism.  Xanthine dehydrogenase is an enzyme that belongs to the 
family of oxido-reductases involved in the oxidative metabolism of purines.  This enzyme can be involved in 
the production of molecules called superoxide radicals.  It is found to be polymorphic in a number of species 
of genus Drosophila (Singh et al. 1976; Kumar and Singh, 2012, 2016).  Presently, we are studying the 
population genetics of bipectinata species complex that comprises four closely related species of Drosophila 
like D. bipectinata, D. parabipectinata, D. malerkotliana, and D. pseudoananassae.  D. malerkotliana is one 
of the commonly occurring species in Indian subcontinent and it has been of ample attention to evolutionary 
geneticists due to its phylogenetic connection with bipectinata species complex (Hegde and Krishnamurthy, 
1976; Jha et al., 1979; Tomimura et al., 2005; Singh and Banerjee, 2016).  Genetic polymorphism in this 
species has been carried out by some of the researchers (Yang et al., 1972; Bock, 1978; Naseerulla and Hegde, 
1993; Parkash et al., 1994; Sharma et al., 1993; Singh, 2015; Singh and Singh, 2015; Singh and Banerjee, 
2016).  Genetic polymorphism owing to allozyme variation has very sporadically been studied in this species.  
In the present study we are reporting the electrophoretic variants of Xanthine dehydrogenase enzyme in natural 
populations of D. malerkotliana by using native polyacrylamide gel electrophoresis.  
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 For electrophoretic analysis of Xanthine dehydrogenase, single individual fly homogenate was 
prepared in 30 μl of 20 mM Tris buffer and the homogenate was centrifuged at 12000 rpm at 4°C for 10 
minutes.  Electrophoresis was performed by using polyacrylamide gel.  The electrophoresis was carried out at 
four degree centigrade to avoid the denaturation of the enzyme.  Staining of the gel was performed by using 
hypoxanthine as a substrate in 0.05M Tris buffer at pH 8.8 for the appearance of enzyme bands.  The different 

Figure 1.  Xanthine dehydrogenase enzyme loci and 
their electrophoretic variants in D. malerkotliana.  
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allelic forms (electrophoretic variants) start appearing in about one hour of incubation at room temperature.  In 
this study, we have been able to observe two distinct polymorphic gene loci for this enzyme, i.e., Xdh1 and 
Xdh2.  Each locus is further represented by two electrophoretic variants (Fast and Slow).  Figure 1 depicts the 
electrophoretic variants of xanthine dehydrogenase in D. malerkotliana.  Frequency of these variants in natural 
populations of this species is being observed and a detailed description in this regard will be documented soon.  
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During three years, from 2014 to 2016, in the summer, we have performed collections of Drosophila 
melanogaster for population genetic studies on the Sakhalin Island.  In 2014 (1-9 August) and 2015 (July 27 - 
August 8) collections were performed on the west coast of the island, in the city of Tomari (47°46′00″N; 
142°04′00″E); in 2016 (July 27 - August 5) in the city of Yuzhno-Sakhalinsk, - the administrative center of the 
island (46°57′00″N; 142°44′00″E).  Since the main object of our interest was a synanthropic and cosmopolitan 
D. melanogaster, we performed collections in residential areas of the cities. 

The synanthropic Drosophilidae collected in the course of these measures are represented by five 
species: 

1)  Drosophila (Dorsilopha) busckii Coquillett, 1901; 
2)  Drosophila (Drosophila) mercatorum Patterson & Wheeler, 1942; 
3)  Drosophila (Sophophora) melanogaster Mg., 1830; 
4)  Drosophila (Sophophora) simulans Sturtevant, 1919; 
5)  Lordiphosa magnipectinata Okada, 1956. 

Among these five species an autochthon is only L. magnipectinata.  This species inhabits the native 
habitats and is widespread on the islands and mainland of the Russian Far East, in Japan (Hokkaido and 
Honshu), in Korea, and northeast China (Sidorenko, 2001).  Three species, D. busckii, D. melanogaster, and 
D. simulans are cosmopolitan and their presence may be expected at any point of a Globe populated by people.  
According to the data presented in the Table, two species, D. melanogaster and D. mercatorum, are most 
common and numerous, and the first is clearly dominant in numbers. 

D. mercatorum in Sakhalin Island, in 2014, was recorded for the first time, and to this date it is the 
extreme eastern point of registration of this species in Russia.  This fact is the final accord in the history of the 
installation of the species in the territory of Northern Eurasia. 

For the first time in the Old World neotropical species D. mercatorum was recorded in 1953, in Spain, 
in Barcelona (Prevosti, 1953).  In the next two decades, the individuals of the species were present in small 


