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The red-nosed mouse, Wiedomys pyrrhorhinus (Wied,
1821), was originally described from Riacho da Ressaca, state
of Bahia, Brazil, as belonging to Mus Linnaeus, 1758. HERSHKOVITZ

(1959) created Wiedomys to contain W. pyrrhorhinus, and the
genus was considered monotypic until recently, when a new
species, Wiedomys cerradensis Gonçalves et al., 2005, was de-
scribed from Jaborandi, Bahia, Brazil.

Wiedomys pyrrhorhinus is widely distributed in north-
eastern Brazil from Ceará to northern Minas Gerais states
(BONVICINO et al. 2008), and is recognized as being endemic to
the Caatinga biome (OLIVEIRA et al. 2003).

Two karyological studies carried out on W. pyrrhorhinus
have shown a constant diploid number (2n) of 62 with two
different autosomal fundamental numbers (FNa): 86 and 90.
The karyotype with FNa = 86 was described in specimens from
Bom Conselho and Cachoeirinha, Pernambuco (MAIA &
LANGGUTH 1987). The karyotype with FNa = 90 was found in
specimens from Caetité in Bahia (GONÇALVES et al. 2005).

The recently described species, W. cerradensis, has a
karyotype of 2n = 60 and FNa = 88 (GONÇALVES et al. 2005),
with the diploid and autosomal fundamental numbers differ-
ing from those found so far for W. pyrrhorhinus.

Herein, a new karyotype is described for W. pyrrhorhinus
including G- and C-banding and Ag-NOR site location, based on
samples collected in the municipality of Morro do Chapéu, in
the northern region of the Chapada Diamantina, Bahia, Brazil.

MATERIAL AND METHODS

Two specimens, one male and one female, were collected
at Fazenda Salinas, Morro do Chapéu, (11º18’45.7”S,
41º15’04.0”W), Chapada Diamantina. The vouchers consist of
the skulls, skeletons, baculum and skins, which are deposited
in the Mammal Collection of the Museu Nacional, Rio de
Janeiro (MN71607 – male and MN71608 – female).

Cytogenetic analyses were performed on mitotic
metaphase chromosomes, obtained from bone marrow fol-
lowing FORD & HAMERTON (1956), and the chromosomes were
stained with Giemsa. The classification of chromosomes fol-
lowed LEVAN et al. (1964) with modifications, based on GUERRA

(1988). The autosomal fundamental number (FNa) was cal-
culated as the sum of the autosomal chromosome arms, de-
termined by the ratio between the lengths of the long arms
(l) and short arms (s). When the arm ratio (r = l/s) was less
than three, the chromosomes were considered biarmed and
when the ratio was equal to or greater than three, the chro-
mosomes were considered uniarmed. Trypsin-Giemsa banded
chromosomes (G-bands) were obtained, according to
SEABRIGHT (1972). The constitutive heterochromatin distribu-
tion pattern (C-bands) was revealed, using the barium hy-
droxide method (SUMNER 1972). The silver nitrate staining
technique (Ag-NORs) followed the procedures of HOWELL &
BLACK (1980).

A new karyotype of Wiedomys pyrrhorhinus (Rodentia: Sigmodontinae)
from Chapada Diamantina, northeastern Brazil

Ana L. G. Souza1, 3; Margaret M. de O. Corrêa1; Cecília T. de Aguilar2 & Leila M. Pessôa1

1 Laboratório de Mastozoologia, Departamento de Zoologia, Instituto de Biologia, Universidade Federal do Rio de Janeiro.
Avenida Brigadeiro Trompowsky, bloco A, sala A1-121, 21940-590 Rio de Janeiro, RJ, Brazil.
2 Laboratório de Ictiogenética, Departamento de Genética, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Avenida
Brigadeiro Trompowsky, Ilha do Fundão, 21940-590 Rio de Janeiro, RJ, Brazil.
3 Corresponding author. E-mail: ana.lgs@gmail.com

ABSTRACT. A new karyotype of Wiedomys pyrrhorhinus (Wied, 1821) is described, including G- and C-banding and Ag-

NOR sites from specimens collected in the municipality of Morro do Chapéu, situated in the northern region of the

Chapada Diamantina, state of Bahia. Karyological studies of W. pyrrhorhinus have shown a constant diploid number (2n) of

62 with two different numbers of autosomal arms (FNa): 86 and 90, respectively. The new karyotype revealed 2n = 62 and

FNa = 104, being the higher autosomal number found so far for this genus. The X chromosome is a large acrocentric and

the Y chromosome is a small acrocentric. The analysis of the karyotype morphology suggests that this new karyotype is

more closely related to the previous karyotype with 2n = 62 and FNa = 90, described from Caetité, Bahia State. Further

studies, comparing different populations of W. pyrrhorhinus, including molecular approaches, may help to better under-

stand the geographical limits of each population and their phylogenetic relationships in the Caatinga biome.

KEY WORDS. Ag-NOR sites; Caatinga; C-banding; G-banding; red- nosed mouse.



93A new karyotype of Wiedomys pyrrhorhinus from Chapada Diamantina, northeastern Brazil

ZOOLOGIA 28 (1): 92–96, February, 2011

RESULTS

Cytogenetic analyses of W. pyrrhorhinus from Morro do
Chapéu in Bahia revealed a diploid number of 62 chromosomes
and an autosomal fundamental number of 104. This karyo-
type consists of 22 pairs of biarmed autosomes (15 pairs of
metacentrics, seven pairs of submetacentrics) and eight pairs
of acrocentric autosomes (Fig. 1). The X chromosome is essen-
tially a large acrocentric, intermediate in size between pairs 5
and 6 (Fig. 1). However, in the female, one of the two X chro-
mosomes appeared as subtelocentric, due to the presence of
distinct small arms. The Y chromosome is a small acrocentric
(Fig. 3). The G-bands allowed for more precise identification of
most of the chromosome pairs (Fig. 2).

C-banding showed conspicuous pericentromeric hetero-
chromatic blocks in 21 pairs of autosomes and in the X chro-
mosome (Fig. 3). In pair 16, the short chromosome arms ap-
pear almost totally heterochromatic. The Y chromosome is es-
sentially heterochromatic (Fig. 3).

Silver staining in the 37 analyzed metaphases showed
that there are up to four pairs of NOR bearing chromosomes.
The NOR sites were telomeric and located on the short arms of
some small biarmed and acrocentric chromosomes (Fig. 4). The
number of NORs and their locations on multiple chromosomes
were further corroborated by a quantitative nucleolus analysis
that revealed a maximum of eight nucleoli per interphase
nucleus.

DISCUSSION

Wiedomys pyrrhorhinus specimens from two localities in
state of Pernambuco, with a karyotype of 2n = 62 and FNa =
86, have 13 pairs of biarmed autosomes and 17 pairs of acro-
centrics. The X and Y chromosomes are also acrocentric (MAIA

& LANGGUTH 1987). The specimens of W. pyrrhorhinus from
Caetité, Bahia, with 2n = 62 and FNa = 90, have 15 pairs of
biarmed autosomes and 15 pairs of acrocentrics. The X chro-
mosome is also a medium-sized acrocentric, but the Y chromo-
some is a small metacentric (GONÇALVES et al. 2005). The karyo-
type of W. pyrrhorhinus from Morro do Chapéu, Bahia, described
in this study, also has 2n = 62 but differs from the other previ-
ously described karyotypes for this species in its chromosomal
constitution. The autosomal fundamental number of 104 is
the highest observed so far within the genus. Morro do Chapéu
is distant 300 Km from Caetité (Bahia State) and both are lo-
cated in the middle of the distribution of the species. On the
other hand the two localities in Pernambuco are located in the
extreme range of the species and are distant 560 km from Morro
do Chapéu, in Bahia State.

In the karyotype of W. pyrrhorhinus from Bom Conselho
and Cachoeirinha, Pernambuco, the largest chromosome pair
of the diploid complement is acrocentric (MAIA & LANGGUTH

1987). Differently, in the karyotype from Morro do Chapéu

described in the present study, and in the karyotype from
Caetité, Bahia (GONÇALVES et al. 2005), the largest chromosome
pair is submetacentric. The karyotypes from Morro do Chapéu
(2n = 62, FNa = 104) and Caetité (2n = 62, FNa = 90) have
apparently diverged through the evolution of pericentric in-
versions at 6 chromosomal pairs. Between the karyotypes from
Caetité and Pernambuco (2n = 62, FNa = 86) there are pericentric
inversions at two chromosomal pairs. Confirmation of the re-
lationship among all these karyotypes will only be possible
when G-bands of Caetité specimens (2n = 62, FNa = 90) for this
species become available.

Despite the observed divergence in chromosomal con-
stitution between the specimens from Morro do Chapéu, Ba-
hia and those from the two populations in Pernambuco (MAIA

& LANGGUTH 1987), the constitutive heterochromatin distribu-
tion patterns observed in all three populations are very simi-
lar, with pericentromeric heterochromatic blocks in 21 pairs of
autosomes and in the X chromosome together with a totally
heterochromatic Y chromosome. The C-banding pattern de-
scribed in this study differs from the C-banding patterns ob-
served for the two populations from Pernambuco (MAIA &
LANGGUTH 1987) by the absence of conspicuous heterochromatic
blocks in the fourth metacentric chromosome pair.

The chromosomal distribution of the Ag-NOR sites in the
Morro do Chapéu specimens described in this study is also simi-
lar to the pattern already found in the specimens of W.
pyrrhorhinus from Bom Conselho and Cachoeirinha, Pernambuco
(MAIA & LANGGUTH 1987). In all these populations the NORs are
telomeric and located on the short arms of up to four pairs of
submetacentric and acrocentric chromosomes.

This intra-individual variation in the number of the NOR-
bearing chromosomes may occur because the silver nitrate stain-
ing technique stains only the NOR sites active during the pre-
vious interphase. Thus, the differences in the number of the
Ag-NORs per cell may reflect differences in the number of ac-
tive ribosomal sites in the last interphase (THIRIOT-QUIÉVREUX &
INSUA 1992, GALETTI et al. 1995). This polymorphism in the num-
ber of active NOR sites per cell seems to be common in rodents
and has been reported for other species (YONENAGA-YASSUDA et
al. 1992, SVARTMAN & ALMEIDA 1993, LIMA et al. 2003, SOUZA et al.
2007).

No other genetic studies concerning geographic varia-
tion have been previously performed on W. pyrrhorhinus. Al-
though the three different cytotypes of W. pyrrhorhinus here
compared present chromosomal rearrangements that can act
as a barrier to gene flow, the impact of pericentric inversions
on speciation is still ambiguous. Multiple pericentric inversions
involving many chromosomes in the complement may have a
cumulative effect on fertility, but may also only lead to high
levels of polymorphism and might not be claimed to be re-
sponsible for speciation (KING 1993). Therefore, the variation
observed among the different populations of W. pyrrhorhinus
may suggest a case of polymorphism, since the species has a
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Figures 1-2. Karyotype of a female W. pyrrhorhinus from Fazenda Salinas, Morro do Chapéu, Bahia (2n = 62, FNa = 104): (1) Giemsa
staining; (2) G-bands. Scale bars = 10 µm.
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wide range of distribution with not yet detected morphologi-
cal variation (GONÇALVES et al. 2005).

Besides the scarce cytogenetic data in literature, the only
molecular analysis available is restricted to comparisons be-
tween single populations of W. cerradensis and W. pyrrhorhinus
from Bahia (GONÇALVES et al. 2005). Thus, greater attention needs
to be given to the only endemic species of Sigmodontinae ro-
dent of the Caatinga biome (OLIVEIRA et al. 2003). Further stud-
ies comparing different populations of W. pyrrhorhinus includ-
ing molecular approaches, such as DNA sequencing of mito-
chondrial genes, may help better understand the geographical
limits of each population and their phylogenetic relationship.
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Figure 4. Chromosomes of W. pyrrhorhinus from Fazenda Salinas,
Morro do Chapéu, Bahia: chromosomal distribution of Ag-NOR
sites (arrows). Scale bar = 10 µm.
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