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Abstract

The degree of genetic variation within populations is important and has received some
attention in the literature as it can be an indication of the overall species vitality and of its
population’s potential to adapt to new environments. Such variation has been assessed through
several morphological and molecular markers, which in combination give better results about the
evolutionary history and population genetic structure of a species. The aim of this work was to
evaluate the allozymic activity in specimens of two species of the Drosophila guarani group, D.
ornatifrons and D. maculifrons, using a sample separation methodology that maximizes obtaining
morphological and molecular data. Our results showed that there is a higher activity of the allozymic
loci analyzed in the thorax and abdomen, and also that the wing and aedeagus previous separation for
morphometric analyses did not change the allozyme loci visualization in the gel. No loci analyzed
presented specific pattern of expression in the head, indicating that this body part could be used to
perform DNA extraction for further molecular markers analyses. Thus, the same specimen can be
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analyzed for different markers, increasing the power of investigation of the evolutionary history and
genetic population structure of the species of interest. Moreover, this methodology diminishes the
need to collect many individuals and/or to perform several collection trips to the same area, therefore,
maximizing the sample utilization obtaining results for several different markers (morphological and
molecular) from the same sample.

Introduction

The population genetic variation has been accessed through several morphological and
molecular markers, which, in combination, give better results about the evolutionary history and
population genetic structure of a species (see Ruiz et al., 2000; Moraes and Sene, 2007, Gamper et
al., 2010; Jenner, 2010, as examples). Allozyme electrophoresis has been used in populational and
evolutionary research of several organisms, including Drosophila, because it analyses the genetic
variability of a population through the direct product of a gene (Lapenta et al., 1998; Mateus and
Sene, 2003, 2007; Moraes and Sene, 2002; Zawadzki et al., 2005, 2008). Thus, the aim of this work
was to evaluate the allozymic activity in two species of the Drosophila guarani group, D. ornatifrons
and D. maculifrons, using a sample separation methodology that maximizes obtaining morphological
and molecular data.

Materials and Methods

Drosophila maculifrons and D. ornatifrons specimens used in this study were collected in two
areas: Parque Municipal das Araucérias (25°23'36” S, 51°27'19” W), municipality of Guarapuava,
State of Parana, Brazil; and Estagdo Experimental de Zootecnia (21°10° S, 48°05° W), municipality
of Sertaozinho, State of Sao Paulo, Brazil. The collections were performed according to Garcia et al.
(2009), and after the species separation, the specimens of the two species of interest of the
Drosophila guarani group were individually dry stored in 1.5 mL tubes at — 20°C for further
allozymic analyses.

The electrophoretic profile was compared between samples of entire individuals and samples
of body parts, as follows: - head; - thorax; - thorax without wings; - abdomen; - abdomen without
aedeagus; and thorax and abdomen without wings and aedeagus. Seven allozymic systems were
analyzed: Alpha-glycerol-phosphate dehydrogenase (GPDH), Esterase (EST), Isocitrate
dehydrogenase (IDH), Leucine amino peptidase (LAP), Malate dehydrogenase (MDH), Malic
enzyme (ME), and Phosphoglucomutase (PGM), according to Mateus and Sene (2003).

Results and Discussion

Mateus et al. (2005) determined the body expression pattern for several allozymic systems in
the cactophilic species D. antonietae, and concluded that the body parts could be separated in order to
analyze different markers. Different Drosophila species, however, even phylogenetically close to
each other, can differ in the allozyme loci expression pattern (Mateus et al., 2010), and the results of
Mateus et al. (2005) could not be the same for other Drosophila species.

In previous work, Saavedra et al. (1995) performed an analysis of four allozymic loci
polymorphisms in Drosophila maculifrons, a species of the D. guarani group, using polyacrylamide
gel electrophoresis (PAGE), and Silva et al. (2009) evaluated the body expression pattern of esterases
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in D. maculifrons and D. ornatifrons. In this work we analyzed two species of the Drosophila
guarani group, D. maculifrons and D. ornatifrons, regarding the body expression pattern of allozymic
systems other than those previously investigated and also using methodology different from Saavedra
et al. (1995) and Silva et al. (2009), that is, starch gel electrophoresis. In spite of the fact that this
technique has lower band definition, it maximizes the sample utilization by yielding the application
of the same individual in more than one gel, which can be used to be stained for more allozymic
systems.

Figure 1 shows the electrophoretic profile of some allozymatic systems analyzed in this work
in Drosophila maculifrons and D. ornatifrons. The IDH, LAP, and PGM systems showed only one
locus each (Idh — Figure 1-A, Lap and Pgm, respectively), with no difference in the activity in the
body parts for both species. The GPDH systems also presented only one locus (Gpdh) with higher
activity in the thorax in both species. For esterases (Figure 1B), it was detected one locus D.
ornatifrons and two for D. maculifrons. In this species, the first locus (Est-1) had higher activity in
the thorax and the second (Est-2) was poorly detected in the whole body. A second sporadic EST
locus was detected specifically in the abdomen of D. ornatifrons (arrow in Figure 1B), but it was not
considered because of its very low frequency. In the MDH system (Figure 1C), one cathode locus
(Mdh-1) was detected that had higher activity in the thorax and abdomen. The anode locus (Mdh-2)
had higher activity in the abdomen. In the ME system (Figure 1D), only one locus (Me) with higher
activity in the abdomen was observed.
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Figure 1. Electrophoretic profile for esterase in two species of the Drosophila
guarani group. A.IDH; B. EST; C. MDH; D. ME. 1 to 9 — D. ornatifrons; 10
to 18 — D. maculifrons. 1,4, 10 and 13 — 3 heads; 2 and 11 — 3 thorax; 3 and 12
— 3 abdomens; 5 and 14 — 3 thorax without wings; 6 and 15 — 3 abdomens
without aedeagi; 7 and 16 — entire individuals; 8,9, 17 and 18 — thorax/abdomen
(without wing and aedeagus). Arrow: esterase locus specific to the abdomen in
D. ornatifrons.
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All these results demonstrated that there is higher activity for all allozyme loci analyzed in the
thorax and abdomen, and that removing wings and aedeagus for morphometric analyses did not
modify the detection of the allozyme loci in the gel. No locus depicted activity specific of the head,
indicating that this body part could be used for DNA extraction for further nuclear and mitochondrial
molecular markers studies. It was possible to observe that the allozymatic activity is much more
affected by the sample quality (how many times it was defrosted? How long took the identification
after collection or the manipulation before electrophoresis?) rather than the body part separation.

Thus, the specimens of Drosophila maculifrons and D. ornatifrons can have the body parts
separated to be used in different analyses without interfering with the quality of the obtained data.
This makes the work easier as it diminishes the need to collect many individuals and/or to perform
several collection trips to the same area, therefore, maximizing the sample utilization obtaining
results for several different markers (morphological and molecular) from the same sample. The
possibility to investigate the same individual for different markers and, therefore, to perform a
combined analysis, yields to respond to biological questions more efficiently and also contributes to
wider investigations about the evolutionary history, population structure, and conservational aspects
of the studied organisms.
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Abstract

Most of the phylogenetic relationships within the Drosophila guarani group still remain
unclear and recent studies have been conducted with this aim. Thus, work that could indicate the
distribution area and the best way to collect species of this group are very important. The aim of this
work was, therefore, to test the best period of the day to collect two species of the Drosophila





