Acta Theriologica 36 (1 -2): 193 - 199, 1991.
PL ISSN 0001 — 7051

B chromosome system in populations of Oryzomys flavescens
(Rodentia, Cricetidae) from southern Brazil

Ives J. SBALQUEIRO*, Margarete S. MATTEVI, Luiz F. B. OLIVEIRA
and Maria J. V. SOLANO

Sbalqueiro L. J., Mattevi M. S., Oliveira L. F. B. and Solano M. J. V. 1991. B chromosome system
in populations of Oryzomys flavescens (Rodentia, Cricetidae) from southern Brazil. Acta theriol.
36: 193 — 199.

Chromosome studies on 49 specimens collected from 11 Brazilian populations of the rodent
species Oryzomys flavescens (Waterhouse, 1837) disclosed 2n = 64 in 25 individuals, 2n = 65 in
9, 2n = 66 in 12, and 2n = 64/65 mosaics in 3. This chromosome variation was due to the occur-
rence of one or two extra small heterochromatic acrocentrics, interpreted as B chromosomes.
Comparisons made between our data and those previously reported for 0. flavescens from Uruguay
and Argentina, Q. fornesi from Paraguay, and Oryzomys sp. from Sio Paulo, Brazil, revealed that
these taxa share similar karyotypes, suggesting they belong to a single cytotaxonomic group.
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Introduction

Oryzomys Baird, 1858 is a complex neotropical cricetid genus distributed from the east of
the United States to the Straits of Magellan. Its species number ranges, according to authority,
from approximately 45 (Reig 1986) to over 100 (Haiduk ef al. 1979), this discrepancy partly
reflecting the disagreement over whether certain taxa should be included as subgenera or
distinct genera. Among the subgenera proposed, Olygoryzomys comprises 15 nominal species
(Carleton and Musser 1989), their members being an important component of neotropical
communities of small mammal. Oryzomys flavescens (Waterhouse 1837) is a species belonging
to this subgenus which is characterized by small body size (total length ca. 20 cm), small ears
and long tail (about 60 percent of fotal length) and feet. Dorsally it is brown-orange and
ventrally yellow-gray in colour (Langguth 1963, Fornes and Massoia 1965). It occurs in Brazil,
Uruguay and Argentina; Minas Gerais (eastern Brazil) being the most northern locality
recorded and Chubut Province, Argentina, the most southern (Carleton and Musser 1989).

Previously, the karyotype of O. flavescens has been investigated in Uruguay and Argentina,
where diploid numbers of 64 and 66 were found (Brum-Zorrilla er al. 1988). In this paper
we will describe the karyotypic variation observed in specimens collected in 11 different sites
from Brazil, which show that O. flavescens has a system of accessory chromosomes which
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is apparently shared by Oryzomys sp. and O. fornesi, two other previously described forms of
Olygoryzomys (Yonenaga et al. 1976, Kasahara 1978, Myers and Carleton 1981).

Material and methods

The sample comprised 29 males and 20 females caught in 11 localities from southern Brazil. Their
geographical location is given in Fig. 1 (localities 4 — 14). In this figure are also the collecting sites given for
two other Olygoryzomys showing similar or identical karyotypes as O. flavescens. Skins and skulls of the
individuals studied are deposited in the Mammal Collection of our Department.

The technique of Ford and Hamerton (1956), and Ford and Evans (1969) were used to obtain bone marrow
and testis cells, respectively. G-, C-, and NOR-banding were performed by the Seabright (1971), Sumner (1972),
and Howell and Black (1980) methods.
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Fig. 1. Collecting sites of Olygoryzoniys taxa with diploid numbers of 64 to 66. Brazil: 1. Americana; 2. Cagapava;
3. Guararema; 4. Ponta Grossa; 5. Curitiba; 6. Piraquara; 7. Esmeralda; 8. Torres; 9. Tramandai; 10. Osério; 11.
Sapiranga; 12. Mostardas; 13. Pelotas; 14. Taim. Uruguay: 15. Artigas; 16. Fray Bentos; 17. Colonia; 18.
Canelones; 19. Montevideo; 20. Maldonado. Argentina; 21. La Plata. Paraguay; 22. Curuguaty; 23. Carayad; 24.
La Golondrina. Localities 1 to 3 according to Yonenaga et al. (1976) and Kasahara (1978); 4 to 14, this work;
15 to 21, Brum-Zorrilla et al. (1988); 22 to 24, Myers and Carleton (1981).
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Results

Twenty-five specimens from ten localities (Table 1) showed the basic karyotype of the
species (2n = 64, FN = 66) which consists of 58 acrocentrics of various sizes and four small
biarmed chromosomes. Nine individuals had an extra tiny acrocentric (formula: 2n = 65,
FN = 67), which occurred in 2 copies in the 12 rats with 2n = 66, FN = 68. In three animals
a 2n = 64/65 mosaicism was observed with at least 30% of the cells being 2n = 64 in 18 cells
analyzed per animal.

Table 1. Characteristics of the karyotype of O. flavescens.

Localities* Number studied Chromosome numbers**  Autosome morphology
Males Females Total 2n NF, M-SM A
4,5,6,7,8,9,10,11,12, 14 16 9 25 64 66 4 58
4,6,7, 14 6 3 9 65 67 4 59
4,9 2 1 3 64/65 66/67 4 58/59
4,6,7,8,13, 14 5 7 12 66 68 4 60

* Numbers correspond to those of Fig. 1.
** NF, = autosomal arms; M-MS = metacentric-submetacentric; A = acrocentric.

Fig. 2 shows karyotypes of O. flavescens. With conventional staining (Fig. 2A) only
chromosome pair number 1, the two small bairmed pairs, the sex chromosomes and the
extra elements of karyotypes with 2n = 65 and 66 are identifiable. The X chromosome is a
median submetacentric (with a size which is intermediate between autosome pairs number 1
and 2) showing a variable centromeric index. The Y chromosome is also submetacentric (15
specimens) or metacentric (10 animals) but occurred also in acrocentric (two individuals of
locality 6, Fig. 1) and subtelocentric (one male, locality 14) forms. With G-banding (Fig. 2B)
it was possible to identify all the autosome pairs; those of smaller size, however, have very
similar patterns. Constitutive heterochromatin occurred as conspicuous pericentromeric blocks
present on all autosome pairs (Fig. 2C). The B chromosomes are entirely C-positive, but the
staining is less intense. The X chromosome has a heterochromatic short arm, which is
responsible for the observed variable centromeric indexes. The Y is entircly hetrochromatic.
In Piraquara (locality 6, Fig. 1) the morphology and C-band patterns of the Y chromosome
were variable. In four males it was metacentric and in two it was acrocentric. The metacentric
Y chromosome was C-positive over half their short arms, while the acrocentrics were entircly
heterochromatic.

Fig. 3 shows the NOR-bands. They occurred on the short arms of the small acrocentrics,
with a mean of 4.3 + 0.7 ER per cell (N = 50), and ranging from two to eight.

Additional chromosome polymorphisms were observed. Five specimens (from Taim,
Pelotas, and Esmeralda, see Fig. 1) showed enlarged short arms on autosome pair number 1
due to variation in quantity of constitutive heterochromatin (Fig. 4A). The same kind of
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Fig. 2. Karyotypes of O. flavescens. (A) Conventional staining; (B) G-bands; (C) C-bands. The B chromosomes
are placed in small rectangles and the sex chromosomes in large rectangles. Note the heteromorphism for the X
chromosome.
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Fiig. 3. Nucleolus organizer regions in O. flavescens. Arrows indicate the NOR positions.
Fig. 4. Autosome heteromorphisms. (A) Pair number 1, conventional staining (left) and C-bands (right). (B) Pairs
numbers 3 (upper) and 6 (lower), conventional staining and C- and G-bands, respectively.
Fig. 5. Diakinesis-metaphase I plates (A, B) of a 2n = 65 male. Larger arrows indicate the B univalents and the

smaller the end-to-end association of the X and Y chromosomes.

heteromorphism was observed on autosome pairs 3 and 6, in a male from Taim and in a female

from Piraquara, respectively (Fig. 4B).

In males with 2n = 64 and 65 meiosis was analysed. Fig. 5 shows diakinesis-metaphase I
cells of a 2n = 65 male. Thirty-two bivalents plus a B chromosome univalent were observed.
The X and the Y chromosomes presented end-to-end association, which dissociated preco-

ciously eventually (Fig. 5B).
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Discussion

Forty-nine per cent of the specimens of O. flavescens analysed showed diploid numbers
different from 64, due to the occurrence of one or two small heterochromatic acrocentrics. At
meiosis of 2n = 65 males the B chromosome behaved as univalent. This chromosome variation,
distributed among all collecting sites and both sexes, was interpreted as a B chromosome
system.

Brum-Zorrilla et al. (1988) found diploid numbers of 64 and 66 in O. flavescens from
Uruguay and Argentina (see Fig. 1), suggesting that these number differences could have
originated by centric fusions but we consider B chromosome variation a more likely ¢x-
planation. These karyotypes are quite similar to those that we found in Brazil, the differences
being the absence of individuals with 2n = 65 in Uruguay and Argentina and the morphology
of the B chromosome: acrocentric in Brazil and metacentric in the individuals described by
Brum-Zorrilla et al. (1988). A pericentric inversion could explain these two forms of B
chromosomes, but due to the small size and heterochromatic nature of these clements this
hypothesis could not be proved by G-banding.

An identical karyotype to those found in Uruguay and Argentina was described in another
Olygoryzomys taxon investigated in Sdo Paulo (see Fig. 1), Oryzomys sp., which also had
diploid numbers of 64 and 66 with a B chromosome of metacentric type (Yonenaga et al.
1976, Kasahara 1978). The G-band pattern of this species is identical with that we observed
in O. flavescens.

Another Olygoryzomys species which apparently shares the same karyotypic constitution
to that we found in O. flavescens from Brazil is O. fornesi from Paraguay which showed
diploid numbers of 64, 65 and 66 due to occurrence of small extra acrocentrics (Myers and
Carleton 1981). The conventional stained karyotypes of O. fornesi and O. flavescens cannot
be distinguished, a finding that is in accordance with their similarity in cranial and other
morphological characters.

The other chromosomal polymorphisms we found, i.e. presence or absence of an enlarged
heterochromatic short arm of outsome pairs number 1 and 3, have been observed in other
populations of this species group. The former in Oryzonys sp. from Siio Paulo (Kasahara 1978)
and the latter in O. flavescens from Uruguay and Argentina (Brum-Zorrilla et al. 1988). As
far as the morphology of the Y chromosome is concerned, it was polymorphic (meta-
acrocentric) in our sample and biarmed in O. flavescens from Uruguay and Argentina,
Oryzomys sp. from Sio Paulo, and O. fornesi from Paraguay.

B chromosome variation is quite rare among rodent species. In South America it is known
in five cricetid species, two of them being of the Oryzomini tribe: Nectomys squamipes from
along the Atlantic coast of Brazil (Maia er al. 1984), and the taxon described here. The
similarities in karyotype and pattern of chromosome variation suggest that Oryzomys sp. from
Sdo Paulo, O. fornesi, and O. flavescens constitute a single cytotaxonomic group with
distributional limits in Paraguay, southwestern and south Brazil, Uruguay and Argentina.
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