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Short Communication

Sympatric occurrence of two cytotypesAdtyanax scabripinnis
(Characiformes, Characidae)

Edson Luis Maistrg Claudio Oliveir& and Fausto Foresti

Abstract

Among four specimens éfstyanax scabripinnsympatrically collected from the Tamandué stream (State of Sdo Paulo, Brazil), three,
named cytotype |, had 2n =50 chromosomes (6M + 26SM + 4ST + 14A) and a fundamental number (FN) of 86, and one specime
named cytotype Il, had 2n = 48 chromosomes (6M + 28SM + 4ST + 10A) and FN = 86. Besides the difference in diploid number, th
cytotypes showed a clear difference in the distribution of constitutive heterochromatin. One NOR-bearing chromosome-pair was d
tected in both cytotypes and one specimen of cytotype | had multiple NORs (tree chromosome pairs). Robertsonian traarsocations
an increase or loss of heterochromatin are proposed to explain the karyotypic divergence observed. Some aspects obliated to the
mosome evolution cAstyanax scabripinnigre discussed.

INTRODUCTION ratios as proposed by Levanal.(1964) and the chromo-
somes were classified as metacentrics (M), submetacen-
The study of headwater fishes is interesting from antrics (SM), subtelocentrics (ST) and acrocentrics (A). The
evolutionary viewpoint due to the occurrence of a small fundamental number (FN) was determined considering M,
number of geographically isolated individuals in almost SM and ST chromosomes with two arms and A chromo-
all species inhabiting these ecological niches. These charsomes with one arm. C-banding was performed by the
acteristics facilitate the occurrence of speciation eventamethod of Sumner (1972) and silver staining of nucleolus
(Britski, 1972; Moreira-Filho and Bertollo, 1991; organizer regions (NORs) by the method of Howell and

Futuyma, 1993; Maistret al., 1998). Black (1980).

Astyanax scabripinnigs a headwater species com-
plex composed of local populations with several morpho- RESULTS AND DISCUSSION
logical (Fowler, 1948) and cytogenetic particularities (Mo-
reira-Filho and Bertollo, 1991; Salvador and Moreira-Filho, Cytogenetic studies have been carried out on several
1992; Souza and Moreira-Filho, 1995; Soetzal, 1995; local populations of\. scabripinnidrom different Brazil-
Mizoguchi and Martins-Santos, 1998; Maistt@l, 1998; ian regions. In these studies, three diploid numbers have

among others). In the present investigation, we studied already been detected: 2n = 46 for one population, 2n =48
sample ofA. scabripinniswhich exhibited individuals with  for five populations and 2n = 50 chromosomes for more
different diploid numbers and chromosome structures.  than thirty populations (Moreira-Filho and Bertollo, 1991,
Souza et al., 1995; Maistro et al., 1998, among others).
MATERIAL AND METHODS In the present study a total of 266 metaphases of four
A. scabripinnisspecimens were analyzed. Two different
A cytogenetic survey was performed on 4 specimensmodal diploid numbers were detected, 2n = 50 (three
(3 females and 1 male) &f scabripinnicollected from  specimens) and 2n = 48 chromosomes (one specimen),
the Tamandua stream, a small tributary of the Paranapanem@amed cytotype | and cytotype Il, respectively. Cytotype |
River, located in the town of Itatinga, State of S&o Paulo,had 3 pairs of metacentrics, 13 pairs of submetacentrics,
Brazil. The fishes were identified and are deposited in the2 pairs of subtelocentrics and 7 pairs of acrocentrics,
fish collection of the Laboratdrio de Pesquisas emand FN = 86. Cytotype Il had 3 pairs of metacentrics, 14
Genética, Universidade de Alfenas, Brazil. Mitotic cells pairs of submetacentrics, 2 pairs of subtelocentrics and
were obtained from gill and kidney tissues by the air dry-5 pairs of acrocentrics, and FN = 86 (Figure 1).
ing technique as described by Bertdial.(1978). Chro- The occurrence of a local population with more than
mosome morphology was determined on the basis of arnone cytotype has been reported for several fish species
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Figure 1- Karyotypes ofA. scabripinnicollected from the Tamandua streayCytotype | (2n = 50), artg, cytotype Il (2n
=48). Bar = 1Qum.

such as those of the geriryconamericugWaskoet al, The two cytotypes identified in the present study dif-
1996), in which different cytotypes had the same diploid fered by the amount and distribution of constitutive het-
number and different chromosome formulae. In other gen-erochromatin. The karyotypes were composed of small
era such a€orydorag(Oliveiraet al, 1990, 1993)Gym- heterochromatin blocks in the pericentromeric regions of
notus(Fernandes-Matioli, 1996) aridoplias(see are-  most chromosomes of both cytotypes, and a conspicuous
view in Bertolloet al, 1997), cytotypes with different block in the terminal position on the long arm in one ST
diploid numbers have been described. Among 37 populaand three A pairs only in cytotype Il. Pair number 19 (ST)
tions of A. scabripinnisanalyzed (Souzat al, 1995; exhibited a positive C-band segment on the short arm in
Maistro et al, 1998), specimens with different diploid cytotype Il at the same position of the NOR region (Fig-
number were found in sympatry only in two, the popula- ure 2). This result agrees with the observation that the pat-
tion from Canta Galo brook (Sougtal, 1995) and the  tern of heterochromatin distribution has been the best dis-
population from Pardo River (Vieira, M.R., Oliveira, C. criminating feature among the local populationsAof
and Foresti, F., unpublished data). scabripinnis(Moreira-Filho and Bertollo, 1991; Souza
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Figure 2 - C-banding karyotypes &. scabripinnifrom the Tamandua stream.Cytotype | (2n = 50), ank,
cytotype Il (2n = 48).

SM

and Moreira-Filho, 1995; Mizoguchi and Martins-Santos, bearing inA. scabripinnigMaistroet al, 1998). The larg-
1998; Maistroet al,, 1998). est number of NOR-bearing chromosomeA.irscabri-

On both cytotypes one chromosome pair, a small-pinnis was described for a sample from the Jucu River
sized ST, had Ag-stained NORs in the terminal position onwhich had 13 NOR-bearing chromosome pairs (Rocon-
the short arm. However, one specimen of cytotype | showedbstange and Almeida-Toledo, 1993).
two other chromosomes with Ag-NOR signals: an SM, with Considering the chromosome formulae of the two
NORs in the terminal position on the long arm, and an M, cytotypes identified in the present study and the fact that
with NORs in the terminal position on the short arm (Fig- they probably had a common ancestor, the best hypothesis
ure 3). The common NOR-bearing chromosome (ST) hago explain this divergence is the occurrence of a Robert-
been identified as the NOR-bearing one in several localsonian translocation between two acrocentric chromo-
populations ofA. scabripinnis(Moreira-Filho, 1989;  some pairs of a fish with 50 chromosomes, followed by
Souza and Moreira-Filho, 1995; Maistro et al., 1998), an increase or loss of heterochromatin. An alternative hy-
showing that this chromosome may be an important markepothesis is that the cytotypes found in the Tamandud River
for this species. Besides this chromosome pair with NORspriginated from different ancestral stocks that only re-
several other chromosomes have been identified as NOReently began to live in sympatry. A similar hypothesis has
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been proposed to explain the existence of two cytotypeplar, denominado de citétipo I, apresentou 2n = 48 cromossomos
of A. scabripinnidiving in sympatry in the Canta Galo (6M +28SM +4ST + 10A) e FN = 86. Ao lado das diferencas no
brook (Souzat al, 1995) but new data will be necessary ntumero diploide, os citotipos mostraram uma clara diferenca na
to confirm it. distribuicdo da heterocromatina constitutiva. Um par de cromos-
somos portadores de RONSs foi detectado nos dois citétipos e um
ACKNOWLEDGMENTS exemplar com o citétipo | apresentou RONs multiplas (trés pares
cromossOmicos). Translocagdes Robertsonianas e aumento ou per-
da de heterocromatina sdo propostas para explicar a divergéncia
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