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The differences in the latitude and longitude between the collection spots of the present study 
is negligible;  however, altitudinal differences are seen between seven collection spots.  The 
altitudinal range is from 0 MSL to 790 MSL.  The two collection spots namely, DK-1 and DK-2 (0 
MSL) of Dakshina Kannada district, have the lowest altitude and longitude, with increased latitude, 
annual rainfall and temperature than the spots of other two districts.  Similarly, the type of vegetation 
also varies in all these eight collection spots.  

In the present study, a total of eleven different species are recorded with no new species.  In 
overall Drosophila ananassae is more abundant than other 10 species in all the spots of assessments.  
In DK-1 and DK-2 spots, which are at a 0 MSL altitude, the number of flies of both males and 
females of D. n. nasuta were greater than other spots in the month of May.  Thus, almost all these 
natural populations are heterogeneous assemblages of the members of different Drosophila species.  
When comparisons are made between the abundance of flies of D. n. nasuta and D. s. neonasuta, the 
flies of D. n. nasuta were more in number than D. s. neonasuta in all the assessments.  Similarly, the 
sibling species Drosophila melanogaster and D. simulans present strong morphological similarities;  
they were often confused until Sturtevant (1921) described D. simulans as a close relative of D. 
melanogaster.  These two cosmopolitan species are widely distributed in both temperate and tropical 
regions.  However, while they are sympatric in many places, their relative proportions are not always 
the same (Capy et al., 1993).  Environmental abiotic stresses play an important role as factors 
determining the distribution and abundance of species. (Bubliy et al., 2000). 

Thus, a better understanding of how different species are affected by current climates and why 
they sometimes respond differently to climate change is necessary for predicting future effects of 
climate change (Weatherhead, 2005).  Drosophila is ecologically a rather highly specialized but 
closely knit group, which offers valuable opportunities for studies on organisms-environment 
relations.    
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Introduction  
 

The inca subgroup was created in 1989 as part of the repleta group and consists of three 
species: Drosophila inca, D. huancavilcae (Rafael and Arcos, 1989), and D. yangana (Rafael and 
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Vela, 2003).  The last two species are endemic to Ecuador.  These three species were originally 
grouped together based on similarities in morphology, chromosome number, and morphology.  The 
geographical distribution, life cycle, components of biological fitness, and the amount of 
heterochromatin have also been examined (Mafla, 2005a, b, 2008).  

In the phylogeny of the repleta group, the inca subgroup has an unknown phyletic position.  
Based of the results of an analysis of the polytene chromosomes of Drosophila huancavilcae and the 
identification of a characteristic inversion designated as 2y5, we propose a fourth phyletic line within 
the repleta group as proposed by Wasserman in 1992.   
 
Methodology  
 

Cytological analysis of the polytene chromosomes was carried out on a population of D. 
huancavilcae, cultured in the laboratory of Evolutionary Genetics at the Pontificia Universidad 
Católica del Ecuador (PUCE).  The types of this population of the species are codified with numbers 
1760 and 1761 QCAZ in the Invertebrate Section of the Museum of Zoology of the Pontificia 
Universidad Católica del Ecuador (QCAZ).  Chromosomes were prepared from the protocol for 
squash preparations of polytene chromosomes used by Morán (2001).  Polytene chromosomes were 
photographed with a Large Fluorescence Microscope (model G 40-140) of CARL ZEISS with black 
and white film (Kodak Professional T-MAX 100, ISO 100).  The developed photographs were 
scanned with an HP Scanjet 4070 Photosmart and edited with Adobe Photo Shop© v.7.0.1, Adobe 
Systems Inc.  
 
Results and Discussion  
 

Chromosomes X and 3 of Drosophila huancavilcae had inversions: Xa, Xb, Xc, and 3b, while 
chromosomes 4, 5, and 6 were highly conserved as compared to the Primitive I karyotype.  
Chromosome 6 of D. huancavilcae was difficult to identify, because it was usually in the 
chromocenter forming only a small bulge. 

Chromosome 2 had inversions 2a and 2b compared to the Primitive I karyotype.  There was a 
new inversion in chromosome 2 that is not present in the Standard Sequence of Wharton (1942), D. 
guayllabambae, or in D. novemaristata.  This inversion was named 2y5 and is characteristic of D. 
huancavilcae. 

Inversion 2y5 was located in sections E and F and included three bands of section F (bands a, 
b, and c of subsection F1) and part of section E (subsections E6, E5, E4, and E3).  This inversion 
included a total of 18 bands and 17 interbands.  The break points were in F1c and E3e.  In subsection 
E3, we identified three additional bands that are not in any of the sequences, Standard, Primitive I, D. 
guayllabambae, and D. novemaristata (hydei subgroup).  These three bands in subsection E3efg were 
included in the inverted chromosomal region.  E3g was a thin band heavily stained and dotted.  E3f 
and E3e were two thin bands, dotted and lightly stained.  The chromosomal region containing 2y5 
was reported by Morán (2001) as highly variable.  This region also contains the inversions 2b10 (F5e 
- E1b-c) and 2c10 (E6a - E1b-c) of D. guayllabambae and D. novemaristata.  Through analysis of the 
sequence of bands from the inverted area, we determined that the break points of the inversion 2y5 do 
not match with the inversions 2b10 and 2c10 and that this inversion is unique.  

The chromosomes X, 3, 4, 5, and 6 of D. huancavilcae were similar to those of the Primitive I 
(Morán, 2001) and Standard Sequence of Wharton (1942).  

Within the phylogeny of the repleta group, there are three phyletic lines derived directly from 
the Primitive I.  The first lineage is the repleta-mercatorum group of species.  The second is the 
mulleri-fasciola lineage, and the third contains the subgroup hydei (Wasserman, 1982, 1992).  The 
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inca subgroup does not have an established phyletic position in this scheme as it has been erected 
more recently (Rafael and Arcos, 1989). 
 

 

 
Because of the results obtained in this research, especially the discovery of the new inversion 

2y5, which is not present in other species in the repleta group and repleta section, we proposed the 
existence of a direct connection between the inca subgroup and the Primitive I based on polytene 
chromosome morphology.  This would be a fourth phyletic line within the phylogeny of the repleta 
group.  We will need to do more studies of the polytene chromosomes of D. inca and D. yangana to 
confirm the relationship between them through analysis of the sequence of bands.  We anticipate that 
these studies will more accurately establish the phyletic position of inca subgroup within the repleta 
group.  
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Figure 1.  Polytene chromosomes of Drosophila huancavilcae:  Chromosome X 
with inversions Xa, Xb, Xc;  chromosome 2 with inversions 2a, 2b, and new 
inversion 2y5;  chromosome 3 with inversion 3b;  and chromosomes 4, 5, and 6. 
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Abstract 
 
 Several works have been done on protein and isoenzyme polymorphisms using different 
organisms, including Drosophila.  More recently, a combined data analysis of isoenzyme loci, DNA 
sequencing, and morphology has been proposed producing better results about the history and genetic 
structure of populations.  Drosophila mediopunctata has many characteristics that make it an 
interestig model for studies of evolution and population genetics.  Thus, the aim of this work was to 
detect isoenzymatic differential body expression in D. mediopunctata, with the purpose of providing 
the pattern of expression as a tool for future combined works using isoenzyme, DNA, and 
morphology data.  Our results demonstrated that it is possible and suggest that the DNA extraction 
should be carried out using the head, leaving the remaining parts for isoenzymatic assays. 
 
Introduction 

 
Drosophila mediopunctata belongs to the D. tripunctata group, which is endemic of the 

Neotropical region and includes 64 nominal species (Vilela and Bächli, 2000;  Klaczko, 2006).  It is 
the second larger Drosophilidae group in this region and the largest group of the genus that occur in 
the Neotropical forests.  In high altitudes and the cool season, D. mediopunctata is the more currently 
found species of the group.  According to Klaczko (2006), this species has many characteristics that 
make it an interestig model for studies of evolution and population genetics. 

The electrophoresis technique has been used by evolutionary and population geneticists since 
1966, because it offers a way to evaluate the population genetic variation through the direct product 
of gene expression (Mateus et al., 2005).  Several works have been done on protein and isoenzyme 
polymorphisms using different organisms, including Drosophila.  In many of these works, there is a 
preoccupation to relate the variation found in natural populations with several environmental aspects, 
and also with enzyme structure and functions, since the isoenzymatic approach is very important for 


