
©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 14 (1): 1106-1110 (2015)

Diploid chromosome set of kissing bug Triatoma 
baratai (Hemiptera, Triatominae)

K.C.C. Alevi1, Y.V. Reis1, A.O. Borgueti1, V.J. Mendonça2, J.A. Rosa2 and 
M.T.V. Azeredo-Oliveira1

1Laboratório de Biologia Celular, Departamento de Biologia, 
Instituto de Biociências, Letras e Ciências Exatas, Universidade Estadual 
Paulista “Júlio de Mesquita Filho”, São José do Rio Preto, SP, Brasil
2Laboratório de Parasitologia, Departamento de Ciências Biológicas, 
Faculdade de Ciências Farmacêuticas, 
Universidade Estadual Paulista “Júlio de Mesquita Filho”, Araraquara, SP, Brasil

Corresponding author: K.C.C. Alevi
E-mail: kaiochaboli@hotmail.com

Genet. Mol. Res. 14 (1): 1106-1110 (2015)
Received May 22, 2014
Accepted October 28, 2014
Published February 6, 2015
DOI http://dx.doi.org/10.4238/2015.February.6.14

ABSTRACT. Triatomines are insects that are taxonomically included 
in the Hemiptera order and Triatominae subfamily. Based on phenotypic 
similarity, capacity hybridization, and genetic and ecological aspects, 
the triatomine species can be grouped into specific complexes and 
subcomplexes. However, these groupings have not been confirmed. 
Cytogenetic analyses are important cytotaxonomic tools for improving 
the taxonomic knowledge of triatomines. Thus, we examined the 
karyotype of Triatoma baratai and compared the results with those of 
other species in the Matogrossensis subcomplex in order increase the 
understanding of vector potential. We also examined the cytotaxonomic 
classification of this insect. Triatoma baratai, similarly to other species 
that currently compose the Matogrossensis subcomplex, contains 22 
chromosomes (20A + XY). Here, we describe the diploid chromosome 
set of T. baratai. We confirmed their current classification in the 
Matogrossensis subcomplex and demonstrated that the species in this 
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subcomplex present karyotype homogeneity.
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INTRODUCTION

Triatomines are insects that are taxonomically included in the Hemiptera order and 
Heteroptera suborder within the Reduviidae family and Triatominae subfamily (Lent and Wy-
godzinsky, 1979). These organisms are medically important because all stages of the species 
that belong to the Triatominae subfamily are bloodsucking and susceptible to infection by 
the protozoan Trypanosoma cruzi Chagas, 1909 (Kinetoplastida, Trypanosomatidae) and are 
therefore potential vectors of Chagas disease (Noireau et al., 2009).

This illness is regarded as the second-most endemic disease in Latin America. In Brazil, 
approximately 2.5 million individuals are infected with T. cruzi (Neto and Pasternak, 2009). 
Because there is no specific treatment for Chagas disease, control of vector populations is con-
sidered as the main approach to minimizing the incidence of this disease (Hotez et al., 2012).

Deforestation and forest burning are important factors that influence the migration of 
vectors into urban regions. These organisms move to regions peridomiciliary and indoors in 
search of shelter and food, increasing the risk of disease infection (Dias and Schofield, 1998).

Based on phenotypic similarity, capacity hybridization, and genetic and ecological 
aspects, the triatomine species can be grouped into specific complexes and subcomplexes 
(Schofield and Galvão, 2009). However, new studies are still required to prove or disprove the 
groupings (Obara et al., 2012), because the correct classification of triatomines allows vector 
control programs focus on major vector species of Chagas disease (Alevi et al., 2012b).

Cytogenetic analyses are important cytotaxonomic tools (Ueshima et al., 1966; 
Pérez et al., 1992) that can be used to increase the phylogenetic understanding of triato-
mines. Using cytogenetic data, we excluded Triatoma melanocephala, T. tibiamaculata, 
and T. vitticeps, confirmed the inclusion of T. sherlocki and suggest the inclusion of T. lenti 
from the Brasiliensis subcomplex (Alevi et al., 2012a,b, 2013a,b,c,d,e, 2014a,b). Moreover, 
the taxonomic classification of other subcomplexes was also verified through cytogenetic 
analysis, such as for the Infestans subcomplex (T. infestans, T. platensis, and T. delpontei) 
and Sordida subcomplex (T. sordida, T. patagonica, and T. guasayana) (Panzera et al., 1995; 
1997).

The Matogrossensis subcomplex is the new designation for the T. oliverai complex 
as proposed by Carcavallo et al. (2000). This subcomplex includes 9 species groups (Table 1) 
(Schofield and Galvão, 2009; Gardim et al., 2013; Gonçalves et al., 2013) from the Midwest 
region of Brazil (Obara et al., 2012).

The species T. baratai is present in the State of Mato Grosso do Sul (Gurgel-Gon-
çalves et al., 2012) and although considered wild they were found to inhabit homes (Obara et 
al., 2012).

Thus, the present study describes for the first time, the karyotype of T. baratai and 
compares with that of other species that make up the Matogrossensis subcomplex in order to 
enrich the knowledge about the biology of the vector potential and, mainly, auxiliary in the 
classification of this organism.
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Table 1. Species grouped in Martogrossensis subcomplex and their respective karyotypes. 

Matogrossensis subcomplex	 Karyotype	 Described by:

Triatoma baratai	 2n = 22 (20A + XY)	 This report
Triatoma costalimai	 2n = 22 (20A + XY)	 Dujardin et al. (2002)
Triatoma deaneorum	 Not described
Triatoma guazu	 2n = 22 (20A + XY)	 Dujardin et al. (2002)
Triatoma jatai	 Not described
Triatoma jurbergi	 2n = 22 (20A + XY)	 Dujardin et al. (2002)
Triatoma matogrossensis	 2n = 22 (20A + XY)	 Pérez et al. (1992)
Triatoma vandae	 2n = 22 (20A + XY)	 Panzera et al. (2010)
Triatoma williami	 2n = 22 (20A + XY)	 Dujardin et al. (2002)

MATERIAL AND METHODS

Two T. baratai males, assigned by the “Triatominae Insectarium” installed at the De-
partamento de Ciências Biológicas, Faculdade de Ciências Farmacêuticas, Araraquara campus, 
were included in this study. After removing and fixing seminiferous tubules of adult males on 
a cover slip, lacto-acetic-orcein was used for cytogenetic analysis (De Vaio et al., 1985), with 
modifications according to Alevi et al. (2012b). The biological material was analyzed using a 
Jenaval light microscope (Carl Zeiss AG, Jena, Germany) coupled to a digital camera and an 
image analyzer Axio Vision LE 4.8 (Carl Zeiss). The images were magnified by a factor of 100.

RESULTS 

Based on the analysis of metaphase I (Figure 1) and II, male T. baratai presented a set 
diploid chromosome 2n = 22 (20A + XY). This chromosome number is common to all mem-
bers of the Matogrossensis subcomplex (Table 1).

Figure 1. Karyotype of Triatoma baratai based on metaphase I with 22 chromosomes (20A + XY). A: autosomes. 
S: sex chromosomes. Bar: 10 µm.

DISCUSSION 

Currently, 86 karyotypes of triatomines have been described in the literature (Alevi et 
al., 2013f). All species of the tribe Rhodiniini contain 22 chromosomes (20A + XY) (Panzera 
et al., 2010; Pita et al., 2013; Alevi et al., 2013f, 2015). The genus Panstrongylus show two 
karyotypic variations, P. megistus with 2n = 18A + X1X2Y (Schreiber and Pellegrino, 1950) 
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and P. lutzi with 2n = 20A + X1X2X3Y (Santos, 2010). The genus Triatoma shows the most 
diverse karyotypes found in the Triatominae subfamily, including 2n = 21, 22, 23, 24, and 25 
chromosomes (Alevi et al., 2013f).

The number of chromosomes, although initially described as homogeneous in the Tri-
atominae subfamily (Ueshima, 1966), is an important tool in systematic triatomines. Phylogeny 
can be examined from a karyosystematic perspective because although it is thought that the 
common ancestor possessed 2n = 22 chromosomes, numerical variations exist between organ-
isms classified based on morphological and geographical traits as closely related species. This 
was observed in the Brasiliensis subcomplex (Schofield and Galvão, 2009; Alevi et al., 2012b).

Although species complexes are not formally recognized as taxonomic ranks and, 
thus, do not necessarily represent natural groups, they should be monophyletic (Justi et al., 
2014). This underscores the importance of using different tools to assess the initial classifica-
tion of these organisms. Triatoma baratai, similarly to all other species that currently compose 
the Matogrossensis subcomplex has 22 chromosomes (20 autosomes and 2 sex chromosomes) 
(Table 1). Therefore, in contrast to the Protracta, Lectularia, and Rubrofasciata complexes, the 
Matogrossensis subcomplex shows chromosomal homogeneity.

Thus, the diploid chromosome set of T. baratai, confirms their current classification 
in the Matogrossensis subcomplex and demonstrates that the species in the subcomplex show 
karyotype homogeneity.
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