Using meiotic analysis in order to investigate the evolving mechanisms in the chromosomal variability of Symphysodon aequifasciatus (Cichlidae, Perciformes)
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Among the 196 ornamental fish species approved by IBAMA to be harvested, the discus is one of the most famous being very popular in the international market. The genus Symphysodon is endemic to the amazon basin and comprises two species, Symphysodon discus Heckel, 1840 and Symphysodon aequifasciatus Pellegrin, 1904. However, some authors have proposed five subspecies that differ on the stripe and colouring patterns, and geographic distribution. 

Cytogenetically, there are evidences that Symphysodon species present the most derived karyotype among cichlids given the pronounced differences observed in the diploid number (2n=60 chromosomes – Figure 1) and nucleolar organizer region (NORs) pattern, when compared to the 135 cichlid species karyotyped so far. (Felberg, 2003; Mesquita, 2002).

In order to understand how chromosomal evolution takes place in the process of speciation of Symphysodon genus we analyzed the meiotic behaviour investigating the diplotene cells of 14 male Symphysodon aequifasciatus. The meiotic preparations were obtained using the technique reported by Kligerman & Bloom (1977) and adapted to fish by Bertollo et al. (1978). Overall, the gonads were removed, fragmented, placed in a 0.075M KCI hypotonic solution for 30 minutes and fixed in Carnoy’s fixative (methanol 3:1 acetic acid). The gonads were macerated in 50% acid acetic, in a glass wells plate, the cells were dropped and reaspired immediately on a glass slide over a heating metal plate at a temperature of 40º C.  The slides were stained with 5% Giemsa solution for 10 minutes. Light microscope photomicrography was carried out using an Olympus photomicroscopy. 

The analysis of diplotene cells of S. aequifasciatus showed the presence of a chain like structure with a ring or linear configuration, and a variable number of bivalent and univalent chromosomes (Figure 2a and b). The presence of this chain probably reflects a series of reciprocal translocations occurred among their chromosomes. When this chain assumes a linear configuration could be an indicative that some chromosomes possess early synapsis and/or chiasma termination, during the diplotene. The presence of univalent chromosomes might be related to the early termination of the chiasma among the chromosomes of the chain or among the bivalent chromosomes. In addition to that, it was found that the bivalent chromosomes present one or two terminal chiasmata, however the exact number of uni and bivalent chromosomes still cannot be determined due to the great degree of condensation of the chromosomes and their reduced size. The application of C-banding technique and the obtaining of microspread prophasic chromosomes will help on the identification and determination of the number of chromosomes involved in the chain. 

However, these preliminary data lead us to advance two hypotheses: 1) that karyotype 2n=60 originated from an ancestral with a diploid number equal to 48 acrocentric chromosomes, by polyploidisation, followed by the chromosomal number decrease through fusions and deletions; 2) that one series of events, such as pericentric inversions, followed by centric fissions and new pericentric inversions, might have originated 2n=60 metacentric and submetacentric chromosomes type from the ancestral karyotype 2n=48 acrocentric chromosomes. 

Therefore, further studies are necessary regarding this meiotic behaviour for infer whether or not these proposed events were the predominant evolving pathways in the speciation of genus Symphysodon. 
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Figure 1- Karyotype of Symphysodon aequifasciatus with 2=60 chromosomes, submitted to standard staining  (Débora Rabello Mesquita, 2002).
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Figure 2. Male diplotene nuclei of Symphysodon aequifasciatus submitted to standart staning. A) Cell showing a chromosomal chain (cr) and bivalent chromosomes with two terminal chiasmata (tc), both in ring configuration and univalent (u). B) Diplotene nuclei showing the chromosomal chain with linear configuration (cl), bivalent chromosomes with one chiasma (oc) and univalent (u).
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