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Distribution of constitutive heterochromatin in
Pachycoris torridus (Hemiptera, Scutelleridae)
with different chromatic patterns
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ABSTRACT. The stink bug Pachycoris torridus is a pest of great
agricultural importance due to its records on culture of physic nut (Jatropha
curcas), which is the raw material for biodiesel production. An interesting
feature of this insect is its high phenotypic variability, a characteristic
that resulted in it being classified as a new species on eight separate
occasions. In the suborder Heteroptera, the heterochromatin pattern is
specific and often allows species to be differentiated. To confirm whether
there is differentiation between specimens of P. torridus with different
color patterns (yellow, orange, brown, and red), samples were analyzed
cytogenetically using the C-banding method. During meiotic prophase,
the four color patterns analyzed showed a large heterochromatic
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chromocenter, consisting of a combination of both sex chromosomes (X
and Y). Thus, the present study reports chromosomal homogeneity in
different color patterns of P. torridus and highlights the importance of this
tool in the description of new species.
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INTRODUCTION

The order Hemiptera is composed of three suborders: Auchenorrhyncha, Heteroptera,
and Sternorrhyncha (Cryan and Urban, 2012). The Heteroptera suborder is of great economic
importance, because many species can interfere with agricultural crops in the form of pests
(phytophagous), they can act as biological controls of insect pests (predators), and they can
interfere with public health (hematophagous), as vectors of the protozoan Trypanosoma cruzi,
which is the etiologic agent of Chagas disease (Schuh and Slater, 1995).

In terms of phytophagous, the species Pachycoris torridus (Hemiptera: Scutelleridae) is
the only member of the family Scutelleridae with agricultural importance in Brazil. This insect is
popularly known as the “stink bug of physic nut”, due to their attacks on physic nut (Jatropha
curcas) cultures, which is the raw material for biodiesel production (Silva el al., 1968). However,
this is not the only plant in which the stink bug is found. It is polyphagous and is thus a pest of
various agricultural crops, including rice, guava, orange, cassava, and mango (Silva et al., 1968).
These are widely distributed in America, and can be found from the United States to Argentina
(Froeschner, 1988).

P. torridus exhibits variation in the pattern of spots, and the color of these spots is diverse,
varying from red to yellow (Monte, 1937). In total, 27 different staining patterns have been reported
(Souza et al., 2012), a characteristic that led this bug to be described as a new species on eight
different occasions (Costa Lima, 1940).

Due to its economic importance, several papers have recently been published about this
species. Gomes et al. (2013) described some morphological characteristics, such as the oval
testicles, transparent peritoneal sheath, and the seven elongated lobes. In a biological study by
Gabriel and Franco (2012), the longevity of this Scutelleridae was confirmed, and it was found
to live as long as 600 days, and Rodrigues et al. (2011) reported a short period of development,
with an average of 85.6 days between the egg and adult stages. Using these features, Souza-
Firmino et al. (2015) reported the presence of P. torridus in 15 Brazilian states and emphasized
their infestations in physic nut culture.

However, genetic analyses of these insects are scarce, and are restricted to the description
of the karyotype, namely, 2n = 12 (10A + XY) (De Souza et al., 2014). Therefore, this study aimed
to describe the heterochromatic pattern of four different color patterns of P. torridus (yellow, orange,
brown, and red), and determine whether intraspecific chromosomal variations exist.

MATERIAL AND METHODS

Three adult males each of P. torridus individuals with different color spots (yellow, orange,
brown, and red) were used (Figure 1). These were collected from the Municipal reservoir in Sdo
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José do Rio Preto, Sao Paulo, Brazil, and transported in pots to the Laboratory of Cytogenetics and
Molecular of Insects (LACIMI) of UNESP/IBILCE. The species were fixed in methanol/acetic acid
(3:1) and the testicles were extracted, dissected, and stained using the cytogenetic technique of

C-banding (Sumner, 1972). Images were captured on a microscope (ZEISS Axio Scope A1), using
AXIO VISION LE version 4.8 for image analysis.

Figure 1. Specimens of Pachycoris torridus representing the different color patterns, (A) yellow, (B) orange, (C) brown,
and (D) red.

RESULTS

During the initial prophase, heterochromatic blocks were clearly visible because of the
decondensed chromatin. Analysis of prophase revealed that all chromatic variations of P. torridus

had heterochromatic blocks in the chromocenter only, which were formed by the sex chromosomes
(X and Y) (Figure 2A-D).

LA -

Figure 2. Heterochromatic pattern of the different color patterns of Pachycoris torridus, (A) yellow, (B) orange, (C)
brown, and (D) red. Note that only the sex chromosomes appear heterochromatic. Bar: 10 um.

DISCUSSION

The disposition of constitutive heterochromatin in Heteroptera chromatin and chromosomes
is an important tool in taxonomic and evolutionary studies, and in population genetics (Crossa et

al., 2002; Panzera et al., 1992, 1997, 2004; Gomez-Palacioet al., 2008; Alevi et al., 2013, 2014a,b,
2015a,b,c; Gabriela et al., 2013).
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Intraspecific chromosomal variations in the heterochromatic block have been reported in
Triatoma infestans (Panzera et al., 1992, 2004), T. sordida (Panzera et al., 1997), Panstrongylus
geniculatus (Crossa et al., 2002), and Rhodnius pallescens (Gémez-Palacio et al., 2008). This
feature is extremely important to our understanding of the evolutionary history of T. infestans,
since it is possible to differentiate populations in the Andean and non-Andean and to associate
the loss of heterochromatin with the occupation of different environments (Panzera et al., 1992).
There was no variation in the distribution of heterochromatin blocks between P. torridus individuals
displaying different color patterns. The absence of intraspecific variation was also observed for
different populations of T. brasiliensis (Panzera et al., 2000), R. neglectus (Alevi et al., 2015a), and
P. megistus (Alevi et al., 2015b).

P. torridus has been described eight times as a new species (Costa Lima, 1940). In present
studies, morphological data should be combined with other tools to validate the specific status
of a taxon. Cytogenetic analyses are important taxonomic tools, which often help to differentiate
species based on morphology and evolution, such as species of the genus Rhodnius, which are
considered to be cryptic species (morphologically identical) (Pita et al., 2013). In the case of P.
torridus, the results show that if classical cytogenetic analysis had been used in the initial analyses
of the eight morphotypes, the errors in its identification could have been avoided, because all
samples would present the same number of chromosomes and the same pattern of bands.

Thus, the present study describes the heterochromatic pattern of P. forridus, reports
chromosomal homogeneity in different color patterns, and highlights the importance of this tool
in the description of new species. We emphasize that further studies on experimental crosses of
hybrids and molecular analyzes must be conducted in order to clarify how the segregation of color
patterns occurs in these economically important insects.
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