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Abstract

In the present cytogenetic study of Pimelodus maculatus, 13 specimens (8 males and 5 females) from the Congonhas
Stream in Parand State, Brazil, were examined using conventional staining. All of them showed a karyotype of 2n = 56,
with a chromosome distribution of 20m + 20sm + 10st + 6a. However, four individuals (2 males and 2 females) were
found to have a variant karyotype (cytotype) with two heteromorphic chromosomes in the group of submetacentric
chromosomes - one of them corresponds to the second largest chromosome of this group and the other is a chromo-
some of small size. This variation suggests the existence of a structural polymorphism in the studied population.
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Polimorfismo cromossomico estrutural em uma populacao de Pimelodus maculatus
La Cepede, 1803 (Siluriformes, Pimelodidae) da bacia do Rio Paranapanema, PR, Brasil

Resumo

No presente estudo citogenético, foram analisados, mediante colora¢do convencional, 13 exemplares de Pimelodus
maculatus, (8 machos e 5 fémeas), do ribeirdo Congonhas, PR, Brasil. Todos apresentaram um caridtipo com 2n = 56,
distribuidos em 20 cromossomos metacéntricos (m), 20 submetacéntricos (sm), 10 subtelocéntricos (st) e 6 acrocén-
tricos (a). Entretanto, 4 individuos (2 machos e 2 fémeas) apresentaram um caridtipo variante (citotipo) com dois
cromossomos heteromorficos no grupo dos submetacéntricos, sendo um deles o segundo maior deste grupo e o outro

de tamanho pequeno. Esta varia¢do sugere a ocorréncia de um polimorfismo estrutural na populacdo estudada.

Palavras-chave: Pimelodus, Pimelodidae, polimorfismo, citétipo.

1. Introduction

Neotropical fish show a high chromosomal diversity
with variations in diploid number, ploidy level, sex chro-
mosomes, and supernumerary chromosomes, and many
cases of structural variations called polymorphisms
(Galetti, 1998). Chromosomal variations can be advan-
tageous, disadvantageous, or neutral. Disadvantageous
variations are rapidly eliminated from populations, while
advantageous and neutral ones can be transmitted to de-
scendents and can contribute to karyotypic variations in
the species.

Based on cytogenetic data for the family Pimelodidae,
Garcia and Moreira-Filho (2005) considered pericentric
inversions to be an important, if not the most common,
rearrangement in the karyotypic differentiation of the
family, maintaining the diploid number of 2n = 56 but
diversifying chromosomal morphology.
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The genus Pimelodus includes the most cytoge-
netically studied pimelodids, and a diploid number of
2n = 56 was found in the majority of its species, with
some variations in the karyotype formula (Souza et al.,
2003, 2004; Borin and Martins-Santos, 2004). In this fish
group, Dias and Foresti (1993) found a structural chro-
mosome polymorphism in Pimelodus maculatus and
Pimelodus sp. from the Sdo Francisco River, probably
related to chromosomal rearrangements such as pericen-
tric inversions and deletions.

The aim of this work was to describe the chro-
mosomal constitution of a population of Pimelodus
maculatus La Cepede, 1803 from the Congonhas
Stream, a tributary of the Paranapanema River, where
divergent karyotypes were found among specimens of
this population.
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2. Material and Methods

Chromosomes of thirteen specimens of Pimelodus
maculatus (8 males and 5 females) from the Congonhas
Stream, Paranapanema River basin, Parana state, Brazil,
were analyzed. Metaphase chromosomes were prepared
according to Bertollo et al. (1978) and analyzed by con-
ventional Giemsa staining. Chromosomal morphology
was determined based on the length ratio of the arms in
accordance to Levan et al. (1964). The metacentric (m),
submetacentric (sm), and subtelocentric (st) chromo-
somes were considered to present two arms, and the ac-
rocentric (a) chromosomes only one arm.

3. Results and Discussion

All the examined specimens showed a diploid
number of 56 chromosomes (Figure 1), a relevant char-
acteristic of Pimelodus maculatus that has been found
in all populations of this species already studied (Borin
and Martins-Santos, 2002; Souza et al., 2003; Treco,
2007). This characteristic is also seen in most of the spe-
cies of the genus Pimelodus (Souza et al., 2004; Garcia
and Moreira-Filho, 2005), which indicates a conserva-
tion in the diploid number for this fish group. Exceptions
were found by Della-Rosa et al. (1980) in Pimelodus
blochii from the Solimdes River, Amazonas State, with
2n = 58 chromosomes, and by Garcia and Moreira-Filho
(2005) in Pimelodus fur from the Sao Francisco River,
Minas Gerais State, showing 2n = 54 chromosomes.

Oliveira and Gosztonyi (2000) suggested that
2n = 56 chromosomes is the ancestral diploid number
for Siluriformes. If so, this diploid number could be
considered a plesiomorphic condition in the genus
Pimelodus, and, consequently, its variations could be
apomorphic characteristics, as suggested by Garcia and
Moreira-Filho (2005).

The karyotype formula of P. maculatus from the
Congonhas Stream was composed by 20 metacentric,
20 submetacentric, 10 subtelocentric, and 6 acrocen-
tric chromosomes with a fundamental number (FN) of
106 for both sexes (Figure 1). This karyotype formula
corresponds to that found in some other populations of
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Figure 1. Standard karyotype of Pimelodus maculatus from
the Congonhas Stream, Paranapanema River basin, with
20m + 20sm + 10st + 6a.

P. maculatus previously studied (Vissotto et al., 1999;
Swarca et al., 2001; Borin and Martins-Santos, 2002),
although variations have been reported for other popu-
lations of this species, as well as for others species of
the genus Pimelodus (Treco, 2007). Specimens of
P. maculatus from the Sdo Francisco River, for example,
showed a karyotype with 32 m, 12 sm, 12 st chromo-
somes, and FN = 112 (Garcia and Moreira-Filho, 2005),
and P. maculatus from the Paraguai River (Mato Grosso
do Sul State) showed 22 m, 16 sm, 10 st, 8a chromo-
somes, and FN = 104 (Souza et al., 2003). These varia-
tions among some populations of P. maculatus indicate
the occurrence of chromosomal rearrangements, such as
inversions and/or translocations during the evolutionary
process of this fish group, resulting on distinct chromo-
somal formula but constant diploid number (2n = 56).
Four individuals of P. maculatus from the
Congonhas Stream, 2 males and 2 females, present-
ed a variant karyotype (cytotype). These specimens
showed the same diploid number (2n = 56) and the
same karyotype formula (20m + 20sm + 10st + 6a)
found in the standard karyotype, but the submetacen-
tric chromosomes presented an irregular pairing with
two heteromorphic chromosomes, one of them corre-
sponds to the second largest chromosome of this group
and the other is a chromosome of small size (Figure 2).
C-chromosome banding could not be carried out in or-
der to identity if this heteromorphism is related to hete-
rochromatic segments and to better clarify its probable
origin. However, some cases of polymorphisms due to
loss of segments and that are well tolerated by the indi-
viduals have already been reported in Neotropical fish
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Figure 2. Variant karyotypes (cytotypes) showing hetero-
morphism in the group of submetacentric chromosomes.
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species (Oliveira et al., 1993; Mizoguchi and Martins-
Santos, 1998).

Despite the lack of chromosomal marks that im-
pairs a more conclusive analysis, the results presented
here suggest the occurrence of a structural polymor-
phism in the analyzed population of P. maculatus from
the Congonhas Stream, which is not related to sex since
it was found in both males and females. Similar results
were also found in another population of Pimelodus
maculatus and in Pimelodus sp. (Dias and Foresti, 1993),
from the Sdo Francisco River basin (Minas Gerais State,
Brazil), related to a size heteromorphism on a subtelo/
acrocentric chromosome pair, suggesting to be derived
from a pericentric inversion followed by a small dele-
tion. These data indicate that, despite the constancy in
the diploid number, the genus Pimelodus has undergone
a structural karyotype diversification, in particular the
species P. maculatus. The polymorphic conditions may
be associated with the distinct environments where these
species are found.
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