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ABSTRACT. Rhodnius colombiensis, in conjunction with R. pallescens
and R. ecuadoriensis, forms the monophyletic pallescens group.
Cytogenetic analyses of these closely related species would further our
understanding of the taxonomy and evolution of this group. In this study,
R. colombiensis was cytogenetically analyzed, and the results were
compared with cytogenetic data from other species of the pallescens group,
particularly their chromosomal evolution. We found that this triatomine has
heteropycnotic blocks in five autosomal bivalents at both metaphase | and
Il. The derivation of R. colombiensis from R. pallescens led to significant
loss of heteropycnotic and heterochromatic regions (approximately 50%).
R. ecuadoriensis is the most differentiated of the group because it has lost
all heterochromatin and heteropyknotic blocks in the autosomes. Based
on the heteropyknotic and heterochromatic pattern of R. colombiensis
and the chromosomal evolution analysis of the pallescens group, we
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suggest that the karyotype of R. colombiensis and R. ecuadoriensis lost its
heteropycnotic and heterochromatic blocks during speciation. Furthermore,
this loss could be related to adaptation to different environments.

Key words: Rhodnius colombiensis; Tribe Rhodniini; Cytogenetic
INTRODUCTION

Triatomines are insects that are included in the Order Hemiptera and Suborder Heteroptera
within the Family Reduviidae and subfamily Triatominae (Lent and Wygodzinsky, 1979). The
subfamily Triatominae consists of 148 species distributed in 18 genera and 6 tribes (Abad-Franch
et al., 2013; Alevi et al., 2013; Jurberg et al., 2013; Poinar Jr, 2013).

The tribe Rhodniini consists of 22 species, 19 of the genus Rhodnius and 3 of the genus
Psammolestes (Abad-Franch et al., 2013; Alevi et al., 2013). Hemipterans of the genus Rhodnius
are divided into two lineages, Pictipes and Robustus (Table 1), and three species groups, namely,
pallescens, prolixus, and pictipes (Abad-Franch et al., 2009).

Rhodnius colombiensis, in conjunction with R. pallescens and R. ecuadoriensis, form a
monophyletic group known as pallescens (Mejia et al., 1999; Schofield and Dujardin, 1999; Abad-
Franch etal., 2009; Diaz et al., 2014). Abad-Franch and Monteiro (2007) stated that the cytogenetic
analysis of these closely related species would further our understanding of the taxonomy and
evolution of this group.

Therefore, specimens of R. colombiensis were studied and the results were compared
with cytogenetic data from the other species of the pallescens group, particularly their
chromosomal evolution.

Table 1. Division of the genus Rhodnius into two lineages.

Lineages of the genus Rhodhnius

Robustus lineage Pictipes lineage
R. barretti R. amazonicus
R. dalessandroi R. brethesi

R. domesticus R. colombiensis
R. milesi R. ecuadoriensis
R. montenegrensis R. pallescens
R. nasutus R. paraensis

R. neivai R. pictipes

R. neglectus R. stali

R. prolixus R. zeledoni

R. robustus

MATERIAL AND METHODS

We used five R. colombiensis males obtained from the Triatominae Insectarium, Department
of Biological Sciences, Faculty of Pharmaceutical Sciences, Araraquara campus, Universidade
Estadual Paulista, Brazil. The seminiferous tubules of adult males, after being removed and fixed
onto a cover slip, were processed for cytogenetic analysis using the lacto-acetic orcein technique
(De Vaio et al., 1985, with modifications described by Alevi et al., 2012). The biological material
was analyzed using a Jenaval light microscope (Zeiss) coupled to a digital camera and an image
analyzer (Axio Vision LE 4.8, Zeiss). The images were magnified by a factor of 1000.
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RESULTS

R. colombiensis contains heteropyknotic blocks dispersed in the nucleus of the initial
prophase (Figure1A), as well as at one or both ends of four or five autosomes in metaphase |
(Figure1B) and Il (Figure 1C). This is presented in an ideogram (Figure 2B), which can be compared
with the arrangement of heteropycnotic/heterochromatic blocks in R. pallescens (Figure 2A) and R.
ecuadoriensis (Figure 2C).

The results were then compared with those obtained by classical and molecular cytogenetic
analyses performed in the pallescens group (Panzera et al., 1998, 2012; Dujardin et al., 2002;
Morielle-Souza and Azeredo-Oliveira, 2007; Gomez-Palacio et al., 2008; Pita et al., 2013) (Table 2).
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Figure 1. Seminiferous tubule of Rhodnius colombiensis stained by lacto-acetic orcein. A. Prophase |. Note the
chromocenter (arrowed) and the heteropycnotic blocks in chromatin. B. Metaphase |. Note the heteropycnotic blocks
in four or five autosomes and in the Y sex chromosome (arrowed). C. Metaphase Il. Note the heteropycnotic blocks in
four or five autosomes and in the Y sex chromosome (arrowed). Bar = 10 ym.
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Figure 2. [deogram of the male meiotic karyotype of Rhodnius pallescens, R. colombiensis, and R. ecuadoriensis, showing
the distribution and evolution of the heteropyknotic and C-positive heterochromatin blocks in one or both ends of the
autosomes. A. R. pallescens. Note that all of the autosomes have heteropyknotic and C-positive heterochromatin. B. R.

colombiensis. There has been a significant loss of heteropyknotic and C-positive heterochromatin regions (approximately
50%). C. R. ecuadoriensis. Note that none of the autosomes have heterochromatin or heteropycnotic blocks.
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DISCUSSION

The divergence of R. colombiensis from R. pallescens is associated with the emergence
of the Panama Isthmus (Diaz et al., 2014), and the time since the divergence of R. ecuadoriensis
from its Colombian relatives (R. pallescens and R. colombiensis) roughly coincides with the uplift
of the Andes in the Pliocene (Abad-Franch and Monteiro, 2007).

Pre-zygotic (infeasibility of the reproductive organs) and post-zygotic (errors in meiotic
pairing) barriers have been observed in an experimental hybrid cross between the sister species
R. colombiensis and R. pallescens (Diaz et al., 2014). We suggest that the divergence of R.
colombiensis from R. pallescens led to a significant loss of heteropyknotic and heterochromatic
regions in the former karyotype (approximately 50%). R. ecuadoriensis is the most cytogenetically
differentiated species within the group, because it has lost all of the heterochromatin and
heteropycnotic blocks in the autosomes.

Panzera et al. (2004) suggested that the loss of heterochromatin is related to adaptive
genomic changes that contribute to the capacity to survive, reproduce, and disperse in different
environments. Abad-Franch and Monteiro (2007) proposed that the current distribution of
Rhodhnius is related to the effects of adaptive radiation and vicariance. Schreiber and Pellegrino
(1950) suggested that heteropyknotic pattern differences in the autosomes might be related to
triatomine speciation. We are of the opinion that during speciation in the pallescens group the
loss of heteropycnotic blocks and constitutive heterochromatin in the autosomes was related to
adaptation to different environments.

By conducting cytogenetic and molecular analyses, Gémez-Palacio et al. (2008, 2012)
detected polymorphisms in R. pallescens. Morielle-Souza and Azeredo-Oliveira (2007) and Pita
et al. (2013) analyzed R. pallescens at different locations using the in situ hybridization (FISH)
technique, which probed 45S and obtained variable results (Table 1). Pita et al. (2013) detected
intraspecific variation in the location of 45S ribosomal DNA clusters in R. ecuadoriensis from
Ecuador and Peru (Table 1). The great polymorphism detected for R. pallescens confirms the
possible origin of the pallescens group from this species.

In conclusion, our results suggest that R. colombiensis and R. ecuadoriensis have lost
heteropycnotic blocks and C-positive heterochromatin during speciation. Furthermore, this loss
could be related to adaptation to different environments.
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