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Nucleolar organizer regions in Sittasomus griseicapillus and
Lepidocolaptes angustirostris (Aves, Dendrocolaptidae):

Evidence of a chromosome inversion
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Abstract

Cytogenetic studies in birds are still scarce compared to other vertebrates. Woodcreepers (Dendrocolaptidae) are
part of a highly specialized group within the Suboscines of the New World. They are forest birds exclusive to the Neo-
tropical region and similar to woodpeckers, at a comparable evolutionary stage. This paper describes for the first time
the karyotypes of the Olivaceous and the Narrow-billed Woodcreeper using conventional staining with Giemsa and
silver nitrate staining of the nucleolar organizer regions (Ag-NORs). Metaphases were obtained by fibular bone mar-
row culture. The chromosome number of the Olivaceous Woodcreeper was 2n = 82 and of the Narrow-billed
Woodcreeper, 2n = 82. Ag-NORs in the largest macrochromosome pair and evidence of a chromosome inversion

are described herein for the first time for this group.
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Brazil is home to approximately 1801 species of birds
(CBRO) and is closely rivaled by Colombia and Peru in
terms of biodiversity. The Dendrocolaptidae form a highly
specialized group within the Suboscines of the New World,
usually considered a sister group of the Furnariidae (Ires-
tedt et al., 2002, 2004). They are reminiscent of woodpeck-
ers at a similar evolutionary stage (Sick, 1997).

Cytogenetic studies in birds are still scarce compared
to other vertebrates. Santos and Gunski (2006) pointed out
that no more than 14% of the Brazilian species have been
studied, leaving 38 families and three orders whose karyo-
types have yet to be described. Few studies published on
bird karyotypes characterize nucleolar organizer regions
(NORs) with silver nitrate impregnation (Ag-NOR) or by
fluorescence in situ hybridization (FISH) with 18S and 28S
rDNA probes.

Using the silver impregnation technique, it has been
shown that the Ag-NORs in the majority of birds studied
are usually located in the microchromosomes and that the
number of NOR-bearing microchromosomes is variable
(Gunski and Giannoni, 1998; Garnero et al., 2006; Ledes-
ma et al., 2006). Ag-NORs have also been described in the
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macrochromosomes of Pitangus sulphuratus, Mimus
saturninus ~ (Passeriformes) and  Guira  guira
(Cuculiformes) (Rocha and Lucca, 1988) and in the
satellitized macrochromosomes of some species of the
Accipitridae (Lucca, 1985). The aim of this study was to
describe the karyotype of Sittasomus griseicapillus
(olivaceous woodcreeper) and Lepidocolaptes
angustirostris (narrow-billed woodcreeper) after conven-
tional staining and silver nitrate impregnation to localize
the Ag- NORs.

Two female specimens of S. griseicapillus and five of
L. angustirostris (two females and three males) were ana-
lyzed. The samples were collected with mist nets in their
natural environment in the central region of the State of
Tocantins (TO), municipality of Porto Nacional, on the left
bank of the Tocantins river (10°45°15”°S and 48°28°51°"W)
under licenses 011/2004 and 191/2006 CGFAU - IBAMA
process 02029.001756/2004-15. The biological material
was deposited at the José¢ Hidasi Zoological Museum in
Porto Nacional - TO (voucher numbers: 13.814, 13.817 and
13.841) and at the Museu de Zoologia da Universidade de
Sdo Paulo (voucher numbers MZUSP 80.866, 80.883,
80.903 and 80.910).

Mitotic metaphases were obtained by directly cultur-
ing bone marrow from the fibula, according to Garnero and
Gunski (2000). The preparations were Giemsa stained in a
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pH 6.8 phosphate buffer solution and at least 20 metaphases
per specimen were analyzed to determine the diploid num-
ber and chromosome morphology.

The nucleolar organizer regions were detected with
colloidal silver nitrate according to the protocol of Howell
and Black (1980). The morphological classification of the
chromosomes was performed following Guerra (1986).

S. griseicapillus had a diploid number of 82 chromo-
somes (Figure 1). The first ten pairs were considered
macrochromosomes and the other 31 pairs, microchro-
mosomes. Among the autosomal macrochromosomes, pair
3 was acrocentric and all the other nine pairs were telo-
centric. Pairs 1 and 2 were of similar length. The Z chromo-
some was acrocentric and had the same size as pairs 4 and
5. The W chromosome was a small telocentric equivalent in
size to pairs 8 and 9. The largest telocentric pair had a
subcentromeric secondary constriction (Figure 1) where
the Ag-NOR was located (Figure 2).

L. angustirostris had a diploid number of 82 chromo-
somes (ten macrochromosome pairs and 31 microchro-
mosome pairs) (Figure 3). Chromosomes pairs 1, 3 and 4
were acrocentric, whereas the other autosomal macrochro-
mosomes were telocentric. Pair 1 had satellitized short
arms. The Z chromosome was an acrocentric of the same
size as pairs 4 and 5 and the W chromosome was a small
telocentric. The Ag-NORs were located in the largest chro-
mosome pair (Figure 4).

This is the first karyotype description from species of
the family Dendrocolaptidae. Although they belong to dif-
ferent genera, S. griseicapillus and L. angustirostris exhib-
ited similar karyotypes in terms morphology, with predom-
inantly telocentric chromosomes and only a few
acrocentrics. This is in contrast with observations in other
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Figure 1 - Metaphase and partial karyotype of a female specimen of
Sittasomus griseicapillus (2n = 82). The thin arrow indicates the second-
ary constriction.
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Figure 2 - Giemsa - Ag-NOR sequential staining of a metaphase of
Sittasomus griseicapillus (2n=82): (A) conventional Giemsa staining, (B)
Ag-NOR staining.
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Figure 3 - Metaphase and partial karyotype of a female specimen of
Lepidocolaptes angustirostris (2n = 82).
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Figure 4 - Giemsa - Ag-NOR sequential staining of a metaphase of
Lepidocolaptes angustirostris (2n = 82). (A) conventional Giemsa stain-
ing, (B) Ag-NOR staining.

Passeriformes families, in which some chromosomes are
metacentric/submetacentric. Only pairs 1 and 4 differed in
morphology between the two species. The diploid numbers
were in accordance to those usually observed in the order
Passeriformes (around 80 chromosomes).

The species of Dendrocolaptidae analyzed herein had
karyotypes similar to those of Furnarius rufus and
Lochmias nematura, which belong to the family
Furnariidae, considered a sister group of Dendrocolaptidae
and are the only known species of Furnariidae that have

Nucleolar organizer region in Aves

been karyotyped (Lucca and Rocha, 1992). F. rufiss and L.
nematura have predominantly telocentric and a few
acrocentric chromosomes, morphologically very similar to
the chromosomes of the species that we studied.

The presence of Ag-NORs in pair 1, the largest
macrochromosome pair, is described herein for the first
time in the class Aves (Figures 2 and 4). Previous studies
showed that Ag-NORs were associated with secondary
constrictions on macrochromosomes equivalent in size to
pair 9 in Pitangus sulphuratus (Passeriformes) and Guira
guira (Cuculiformes), to pair 3 of Mimus saturninus
(Passeriformes) (Rocha and Lucca, 1988), and in the sec-
ondary constrictions forming the satellite on pair 7 of Buteo
albicaudatus (Accipitridae) (Lucca, 1985).

The presence of NORs in the largest macrochro-
mosome pair of Dendrocolaptidae species further substan-
tiates the fact that not only microchromosomes and smaller
macrochromosomes are responsible for nucleolar organiza-
tion in Aves. It is possible that additional species in this
group exhibit NORs in the largest macrochromosomes.

The largest chromosomes of S. griseicapillus and L.
angustirostris underwent a chromosome inversion that al-
tered their morphology and changed the position of the
NOR. The presence of constitutive heterochromatin close
to the NOR may have facilitated rearrangements in this re-
gion (Lucca, 1985). Our results point towards possible
chromosome rearrangements that need confirmation by
further Ag-NORs analyses of additional populations and
specimens.
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