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Resumo 

Os triatomíneos são insetos hematófagos considerados como a principal forma de transmissão do 

protozoário Trypanosoma cruzi, agente etiológico da doença de Chagas. O gênero Triatoma é o 

mais representativo em número de espécies e um dos mais importantes do ponto de vista 

epidemiológico. O subcomplexo T. pseudomaculata foi recentemente proposto, a partir de dados 

cromossômicos. Esse subcomplexo é composto pelas espécies T. arthurneivai, T. 

pseudomaculata e T. wygodzinskyi (provenientes do antigo subcomplexo T. maculata) e T. 

baratai, T. costalimai, T. deaneorum, T. guazu, T. jatai e T. williami (provenientes do 

subcomplexo T. matogrossensis). Híbridos foram produzidos quando T. pseudomaculata e T. 

wygodzinskyi foram cruzados, demonstrando compatibilidade genômica interespecífica entre 

essas espécies do subcomplexo T. pseudomaculata. Considerando que a realização de 

cruzamentos e analise da compatibilidade reprodutiva interespecíficos em subcomplexos não 

monofiléticos mostram-se de grande importância sistemática, cruzamentos entre T. 

pseudomaculata e T. costalimai foram realizados, com o objetivo de avaliar se essas espécies 

apresentam compatibilidade genômica/reprodutiva. Ainda, com base nos dados moleculares 

disponíveis no GenBank, foi realizado um estudo filogenético para avaliar a relação evolutiva 

das espécies desse subcomplexo. Cruzamentos experimentais não resultaram em híbridos, 

demonstrando que existe barreira pré-zigótica estabelecida entre essas espécies. Além disso, a 

filogenia demonstrou que T. costalimai e T. jatai não apresentam relação filogenética com as 

espécies do subcomplexo T. pseudomaculata. Sendo assim, o status específico de T. 

pseudomaculata e T. costalimai foi confirmado, com base no conceito biológico de espécie. 

Além disso, a incompatibilidade reprodutiva, associada às análises sistemáticas filogenéticas, 

demonstrou que T. costalimai não pertence ao subcomplexo T. pseudomaculata. Dessa forma, 

sugerimos que as espécies irmãs T. costalimai e T. jatai devam ser agrupadas em um novo 

subcomplexo denominado T. costalimai. 

  Palavras-chave: Triatomíneos; Híbridos; Cruzamentos experimentais; doença de Chagas 
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Abstract 

Triatomines are hematophagous insects considered as the main form of transmission of the 

protozoan Trypanosoma cruzi, the etiological agent of Chagas disease. The genus Triatoma is the 

most representative in number of species and one of the most important from an epidemiological 

point of view. The T. pseudomaculata subcomplex was recently proposed, based on 

chromosomal data. This subcomplex is composed by the species T. arthurneivai, T. 

pseudomaculata and T. wygodzinskyi (from the old subcomplex T. maculata) and T. baratai, T. 

costalimai, T. deaneorum, T. guazu, T. jatai and T. williami (from the T. matogrossensis 

subcomplex). Hybrids were produced when T. pseudomaculata and T. wygodzinskyi were 

crossed, demonstrating interspecific genomic compatibility between these species of the T. 

pseudomaculata subcomplex. Considering that performing crosses and analyzing interspecific 

reproductive compatibility in non-monophyletic subcomplexes are of great systematic 

importance, crosses between T. pseudomaculata and T. costalimai were performed, with the 

objective of evaluating whether these species present genomic/reproductive compatibility. Also, 

based on the molecular data available in GenBank, a phylogenetic study was carried out to 

evaluate the evolutionary relationship of the species of this subcomplex. Experimental crossings 

did not result in hybrids, demonstrating that there is a pre-zygotic barrier established between 

these species. Furthermore, phylogeny demonstrated that T. costalimai and T. jatai do not have a 

phylogenetic relationship with the species of the T. pseudomaculata subcomplex. Therefore, the 

specific status of T. pseudomaculata and T. costalimai was confirmed, based on the biological 

species concept. Furthermore, reproductive incompatibility, associated with systematic 

phylogenetic analyses, demonstrated that T. costalimai does not belong to the T. pseudomaculata 

subcomplex. Thus, we suggest that the sister species T. costalimai and T. jatai should be grouped 

into a new subcomplex called T. costalimai. 

Keywords: Triatomines; Hybrids; Experimental crosses; Chagas disease 
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1. INTRODUÇÃO 

Os triatomíneos são insetos hematófagos que apresentam importância 

entomoepidemiológica para a saúde pública, pois são considerados como a principal forma de 

transmissão do protozoário Trypanosoma cruzi (Chagas, 1909) (Kinetoplastida, 

Trypanosomatidae), agente etiológico da doença de Chagas – doença negligenciada que atinge 

cerca de sete milhões de pessoas em todo o mundo, ocasionando, aproximadamente, 10 mil 

mortes por ano (WHO, 2023). Entre as estratégias de controle da doença de Chagas, a 

Organização Mundial de Saúde enfatiza o controle de vetores na América Latina (WHO, 2023). 

Atualmente, são conhecidas 160 espécies de triatomíneos (157 vivas e três fósseis), 

agrupadas em 18 gêneros e cinco tribos (ALEVI et al., 2021; OLIVEIRA-CORREIA et al., 2022; 

GIL-SANTANA et al., 2022; TÉLLEZ-RENDÓN et al., 2023; ZHAO et al., 2023). O gênero 

Triatoma Laporte, 1832 (Hemiptera, Triatominae), com mais de 80 espécies descritas (ALEVI et 

al., 2021; TÉLLEZ-RENDÓN et al., 2023; ZHAO et al., 2023), é o mais representativo em 

número de espécies e um dos mais importantes do ponto de vista epidemiológico (JUSTI et al., 

2014). Com base, principalmente, na parafilia de Triatoma (JUSTI et al., 2014, 2016), as 

espécies da tribo Triatomini foram agrupadas em oito complexos e nove subcomplexos (Tabela 

1) (SCHOFIELD; GALVÃO, 2009; PITA et al., 2016; ALEVI et al., 2017). 

O subcomplexo T. pseudomaculata foi recentemente proposto, a partir de dados 

cromossômicos (PITA et al., 2016). Esse subcomplexo é composto pelas espécies T. arthurneivai 

Lent & Martins, 1940 (Figura 1A), T. pseudomaculata Corrêa & Espínola, 1964 (Figura 1B) e T. 

wygodzinskyi Lent 1951 (Figura 1C) (provenientes do antigo subcomplexo T. maculata) e T. 

baratai Carcavallo & Jurberg, 2000 (Figura 1D), T. costalimai Verano & Galvão, 1958 (Figura 

1E), T. deaneorum Galvão, Souza & Lima, 1967 (Figura 1F), T. guazu Lent & Wygodzinsky, 

1979 [recentemente sinonimizada com T. williami (OLIVEIRA-CORREIA et al. 2021)], T. 

williami Galvão, Souza & Lima, 1965 (Figura 1G) e T. jatai Gonçalves et al. (2013) (Figura 1H) 
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(provenientes do subcomplexo T. matogrossensis). 

Tabela 1. Complexos e subcomplexos de Triatomini. 

Complexos Subcomplexos 

Triatoma phyllosoma Triatoma dimidiata 

 Triatoma phyllosoma 

Nesotriatoma flavida  

Triatoma rubrofasciata  

Triatoma protracta  

Paratriatoma lecticularia  

Triatoma dispar  

Triatoma infestans Triatoma brasiliensis 

 Triatoma infestans 

 Triatoma maculata 

 Triatoma pseudomaculata 

 Triatoma rubrovaria 

 Triatoma sordida 

 Triatoma vitticeps 

Mepraia spinolai  

 

 

Figura 1.  Triatomíneos agrupados no subcomplexo T. pseudomaculata. A: T. arthurneivai, B: 

T. pseudomaculata, C: T. wygodzinskyi, D: T. baratai, E: T. costalimai , F: T. deaneorum, G: T. 

williami e H: T. jatai. Adaptado de Galvão et al. (2001), De La Fuente et al. (2011), Dias et al. 

(2011), Gardim et al. (2013), Gonçalves et al. (2013) e Coleção de Triatominae (2023).  
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Embora os autores tenham se fundamentado em marcações cromossômicas de DNA 

ribossômico (DNAr) 45S para propor o reagrupamento das espécies [sondas de DNAr 45S 

presentes em um par de autossomos (Figura 2)] e, sobretudo, a criação do subcomplexo T. 

pseudomaculata (PITA et al., 2016), estudos filogenéticos já haviam evidenciado a relação entre 

algumas dessas espécies (Figuras 3 e 4) (JUSTI et al., 2014, 2016). 

 

 

Figura 2. DNAr 45 presente em um par de autossomos. A: T. costalimai; B: T. pseudomaculata. 

Adaptado de Pita et al. (2016) e Panzera et al. (2012), respectivamente. 

 

Figura 3. Filogenia apresentada por Justi et al. (2014). Notar a relação de T. costalimai, T. 

williami e as espécies dos subcomplexos T. maculata e T. matogrossensis.  
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Figura 4. Filogenia apresentada por Justi et al. (2016). Notar a relação de T. costalimai, T. 

williami e as espécies dos subcomplexos T. maculata e T. matogrossensis.  

 

Por muito tempo, T. maculata (Erichson, 1848) foi agrupado com as espécies T. 

arthurneivai, T. pseudomaculata e T. wygodzinskyi no subcomplexo T. maculata (SCHOFIELD; 

GALVÃO, 2009). Atualmente, sabe-se que esse subcomplexo é composto apenas por uma 

espécie (T. maculata) (PITA et al., 2016) [embora divergências morfológicas e moleculares 

sinalizaram que T. maculata pode representar mais de um táxon críptico (MONSALVE et al., 

2016; GÓMEZ-PALACIO et al., 2023)]. Justi et al. (2016), por meio de estudos filogenéticos e 

datações geológicas, sugeriram que o soerguimento do norte Andino (23-10 Ma) tenha sido o 

evento responsável por separar a espécie T. maculata (restrita a Amazônia) dos outros 

subcomplexos do complexo T. infestans (Tabela 1). Além disso, os autores também sugeriram 

que a população ancestral de T. maculata tenha ficado restrita ao planalto da Guiana, enquanto a 

população ancestral que originou os outros subcomplexos tenha sido isolada no escudo brasileiro, 

sendo as mudanças climáticas provenientes da rápida elevação dos Andes (14 Ma) responsáveis 

pela diversificação dos subcomplexos T. brasiliensis na Caatinga, T. rubrovaria na província dos 
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Pampas, T. infestans na província do Chaco e T. sordida, T. matogrossensis e T. pseudomaculata 

na província do Cerrado.  

Híbridos foram produzidos quando T. pseudomaculata e T. wygodzinskyi foram cruzados 

(BELISSÁRIO, 2006), demonstrando compatibilidade genômica interespecífica entre essas 

espécies do subcomplexo T. pseudomaculata. A realização de cruzamentos e analise da 

compatibilidade reprodutiva interespecíficos em subcomplexos não monofiléticos mostram-se de 

grande importância sistemática: Neves et al. (2020), por exemplo, realizaram cruzamentos entre 

espécies do subcomplexo T. brasiliensis [que foram agrupadas por caracteres morfológicos e pela 

distribuição geográfica (SCHOFIELD; GALVÃO, 2009)] e observaram que os cruzamentos 

entre T. melanocephala, T vitticeps e T. tibiamaculata com as outras espécies desse subcomplexo 

não formavam híbridos (presença de barreiras pré-zigóticas). Por outro lado, com exceção dessas 

três espécies, todos os outros táxons desse subcomplexo produziam híbridos (PINOTTI et al., 

2021), ou seja, apresentavam compatibilidade genômica e reprodutiva (o que confirma a 

exclusão das três espécies do subcomplexo T. brasiliensis).  

Assim, levando em consideração que os cruzamentos experimentais auxiliaram em 

questões sistemáticas dos triatomíneos (NEVES et al., 2020), consideramos importante realizar 

cruzamentos entre T. pseudomaculata e T. costalimai [espécie recentemente agrupadas no 

subcomplexo T. pseudomaculata por estudos cromossômicos (PITA et al., 2016)], com o 

objetivo de avaliar se essas espécies apresentam compatibilidade genômica e reprodutiva.  
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2. OBJETIVOS 

2.1 Objetivo geral 

Analisar se as espécies T. pseudomaculata e T. costalimai apresentam compatibilidade 

genômica interespecífica, por meio de cruzamentos experimentais e avaliar a relação filogenética 

das espécies do subcomplexo T. pseudomaculata.  

 

2.2 Objetivos específicos 

a) Avaliar a dinâmica dos cruzamentos experimentais, por meio da análise da cópula 

interespecífica, da oviposição, da taxa de eclosão dos ovos e da viabilidade dos híbridos; 

b) Avaliar a relação filogenética das espécies do subcomplexo T. pseudomaculata, a partir de 

marcadores mitocondriais e nucleares depositados no GenBank. 
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Abstract 

Triatomines are insects of great importance for public health, as they are vectors of protozoan 

Trypanosoma cruzi, the etiological agent of Chagas disease. The genus Triatoma is the most 

representative in number of species and one of the most important from an epidemiological point of 

view. The T. pseudomaculata subcomplex [composed by the species T. arthurneivai, T. 

pseudomaculata and T. wygodzinskyi (from the old subcomplex T. maculata) and T. baratai, T. 

costalimai, T. deaneorum, T. jatai and T. williami (from the old T. matogrossensis subcomplex)] 

was recently proposed, based on chromosomal data. Thus, considering that the experimental 

crossings helped with systematic questions about triatomines, we performed crosses between the 

species of the T. pseudomaculata subcomplex. Thus, we crossed T. pseudomaculata and T. 

costalimai to assess the possible presence of interspecific genomic and reproductive compatibility. 

In addition, based on the molecular data available on GenBank, we performed a phylogenetic 

systematics study to assess the evolutionary relationship of the species of the T. pseudomaculata 

subcomplex. Experimental crosses did not result in hybrids, demonstrating that there is prezygotic 

barrier established between these species. Based on the above, we confirm the specific status of T. 

pseudomaculata and T. costalimai, based on the biological species concept. Furthermore, the 

reproductive incompatibility, associated with the phylogenetic systematic analyzes demonstrate that 

T. costalimai doesn't belong to the T. pseudomaculata subcomplex. Thus, we suggest that the sister 

species T. costalimai and T. jatai should be grouped into a new subcomplex called T. costalimai. 

 

Keywords: Chagas disease vector, Phylogenetic systematics, Experimental crosses  
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INTRODUCTION 

Triatomines are hematophagous insects of great importance for public health, as they are 

considered the main form of transmission of the protozoan Trypanosoma cruzi (Kinetoplastida, 

Trypanosomatidae), the etiological agent of Chagas disease.
1
 This neglected disease affects about 

seven million people worldwide, causing approximately 10,000 deaths per year
1
, being vector 

control is one of the main ways to mitigate the incidence of new cases in Latin America.
1
 

Currently, 160 species of triatomines are known (157 living and three fossils), grouped into 

18 genera and five tribes.
2-6

 The genus Triatoma (Hemiptera, Triatominae), with more than 80 

described species,
2,3,5,6

 is the most representative in number of species and one of the most 

important from an epidemiological point of view.
7 

Based on the paraphyly of Triatoma,
7,8

 the 

species of this genus were grouped into eight complexes and nine subcomplexes.
9-11

 

The T. pseudomaculata subcomplex was recently proposed, based on chromosomal data.
10

 

This subcomplex is composed by the species T. arthurneivai, T. pseudomaculata and T. 

wygodzinskyi (from the old subcomplex T. maculata)
9
 and T. baratai, T. costalimai, T. deaneorum, 

T. jatai and T. williami (from the old T. matogrossensis subcomplex)
9
. Triatoma guazu was also 

considered by Pita et al.
10

 as a member of this subcomplex, however recently Oliveira Correia et al.
3
 

synonymized this species with T. williami. Although Pita et al.
10 

used 45S rDNA chromosomal 

markings to propose the regrouping of species and, above all, the creation of the T. pseudomaculata 

subcomplex, phylogenetic studies had already shown the relationship between some of these 

species.
7,8

 

For a long time, T. maculata was grouped with the species T. arthurneivai, T. 

pseudomaculata and T. wygodzinskyi in the T. maculata subcomplex.
9
 Triatoma arthurneivai and T. 

wygodzinskyi were misidentificated for a long time as demonstrated through morphometric
12

 and 

cytogenetic
13

 studies. Currently, it is known that this subcomplex is composed of only one species 

(T. maculata), although morphological, cytogenetic and molecular divergences signaled that T. 

maculata may represent more than one cryptic taxon.
10,14,15

 Justi et al.
8
, through phylogenetic 
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studies and geological dating, suggested that the northern Andean uplift (23-10 Ma) was the event 

responsible for separating the species T. maculata (restricted to the Amazon) from the other 

subcomplexes of the T. infestans group (including the T. pseudmaculata subcomplex). 

Hybrids were produced when T. pseudomaculata and T. wygodzinskyi were crossed in 

laboratory conditions (in both directions),
16

 demonstrating interspecific genomic compatibility 

between these species of the T. pseudomaculata subcomplex. The performance of crosses and the 

analysis of interspecific reproductive compatibility in non-monophyletic subcomplexes are of great 

systematic importance: Neves et al.
17

, for example, crossed species of the T. brasiliensis 

subcomplex (which were initially grouped by morphological characters and geographical 

distribution)
9
 and observed that crosses between T. melanocephala, T vitticeps and Panstrongylus 

tibiamaculatus with T. b. brasiliensis did not form hybrids (presence of prezygotic barriers). On the 

other hand, except for these three species, all other taxa of this subcomplex produce hybrids,
18

 that 

is, they present genomic and reproductive compatibility (which confirms the exclusion of the three 

species of the T. brasiliensis subcomplex). 

Thus, taking into account that the experimental crossings helped with systematic questions 

about triatomines,
17

 we consider it important to perform crosses between the species of the T. 

pseudomaculata subcomplex, targeting the taxa grouped in the subcomplex by chromosomal 

studies.
10

  Thus, we crossed T. pseudomaculata (from the old subcomplex T. maculata)
9
 and T. 

costalimai (from the old T. matogrossensis subcomplex)
9
 to assess the possible presence of 

interspecific genomic and reproductive compatibility. In addition, based on the molecular data 

available on GenBank, we performed a phylogenetic systematics study to assess the evolutionary 

relationship of the species of the T. pseudomaculata subcomplex. 

 

MATERIALS AND METHODS  

Origin of the specimens 

The specimens of T. pseudomaculata were collected on May 15, 2008 in the municipality of 
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Oeiras, Piauí, Brazil, and kept in the Triatominae Insectarium of the School of Pharmaceutical 

Sciences, São Paulo State University (FCFAR/UNESP), Araraquara, São Paulo, Brazil, under the 

registration CTA 201. The specimens of T. costalimai were collected in Mabai, state of Goias, 

Brazil, in the neighborhood of "Olho D'água", on July 19, 2011, and registered with CTA 237. 

 

Experimental Crosses 

Reciprocal crossing experiments were conducted among T. pseudomaculata and T. 

costalimai (both directions) from specimens came from colonics kept in the Triatominae 

Insectarium of the FCFAR/UNESP. Five experimental crosses were performed for each direction 

(T. pseudomaculata ♀ x T. costalimai ♂ and T. costalimai ♀ x T. pseudomaculata ♂). The insects 

were sexed as fifth instar nymphs and, posteriorly, males and females were kept separately until 

they reached the adult stage (to guarantee the virginity of the parents). The crosses were maintained 

for four months, being each couple was kept separately in a plastic jars (5 cm diameter × 10 cm 

height) and kept at room temperature (average of 24 ºC)
19

 and an average relative humidity of 

63%.
19

 Weekly, the insects were fed on duck blood and the eggs were collected. Matings between 

species were observed only occasionally during the period of feeding and maintenance of crosses. 

The eggs were checked for two months after the end of the crosses to assess the hatching rate.  

 

Phylogenetic studies 

A phylogenetic analysis with sequences of seven molecular markers obtained from GenBank 

for 32 triatomine species (Table 1) was performed. Molecular markers of Eratyrus mucronatus were 

included as outgroup. 
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Table 1. GenBank accession code for each species. 

Species 
Molecular markers 

Cytb 16S 18S 28S COI COII ITS2 

E. mucronatus 

 

JQ897794 JQ897555 JQ897635 AF449140 

 

EF550126 

T. arthurneivai  AY035460     AM286736 

T. bahiensis KT347298 

      T. baratai KC249238 KC571991 

 

KC249143 

 

KC249411 

 T. brasiliensis KC249239 KC248985 AJ421957 KC249145 KC249318 KC249413 AJ293591 

T. carcavalloi KC249244 KC248990 KC249097 

 

KC249322 KC249419 

 T. circummaculata KC249245 KC248992 KC249099 KC249148 KC249325 KC249422 

 T. costalimai KC249246 KC248997 KC249101 KC249149 KC249327 KC249425 

 T. delpontei KC249248 KC249000 

 

KC249150 KC249330 KC249427 AJ576060 

T. garciabesi KC249249 KC249006 KC249102 KC249158 KC249338 KC249434 

 T. guasayana KC249252 KC249012 KC249103 KC249162 KC249343 KC249438 

 T. guazu KC608976 KC249013 KC249105 KC249164 KC608984 KC249440 

 T. infestans KC249256 KC249016 KC249109 KC249168 KC249349 KC249442 AJ289876 

T. jatai 

 

KT601153 

  

KT601164 

  T. juazeirensis KC249263 KC249026 

 

KC249173 KF826892 

  T. jurbergi KC249264 KC249027 KC249110 KC249174 

 

KC249448 

 T. klugi KC249265 KC249028 

  

KC249356 KC249449 

 T. lenti KY576789 KY576788 

  

KY576792 

  T. matogrossensis KC249269 KC249036 KC249114 KC249179 KC249359 KC249456 

 T. melanica 

 

KC249041 

 

KC249183 KJ580495 KC249461 

 T. patagonica MG241451 AY035464 

  

KR139999 

  T. petrocchiae KY654075 KY654073   KY654074   

T. pintodiasi 

 

MG264738 

  

MZ345607 

  T. platensis KC249274 KC249047 

 

KC249186 KC249363 KC249462 AJ576062 

T. pseudomaculata KC249275 KC249051 

 

KC249189 KC249366 KC249464 

 T. rosai KC249295 KC249078 

 

KC249213 MH029697 

  T. rubrovaria KC249281 KC249067 KC249117 KC249198 KC249370 KC249471 AJ557261 

T. sherlocki KC249288 KC249068 

 

KC249205 KC249377 KC249478 

 T. sordida MH054940 

  

KC249210 MH029692 

  T. vandae KC249298 KC249083 KC249128 KC249216 KC249391 KC249487 

 T. williami KC608981 KC249089 

  

KC608990 KC249493 

 T. wygodzinskyi 

 

KC249090 KC249133 KC249222 KC249398 KC249494 

  

The sequences were aligned in the Mega11 program,
20

 using the Muscle method
21

 and 

concatenated in Seaview4.
22

 The phylogenetic tree of Bayesian inference was reconstructed in the 

program BEAST 1.8.4,
23 

under the substitution model GTR +I +G and Yule Process prior
24,25 

in a 

total of 100 million generations. The burn-in was adjusted to 25% of the samples, and convergence 

(ESS > 200) was evaluated in Tracer 1.8.
26

 The generated phylogenetic tree was visualized and 
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edited in the FigTree v.1.4.4 program.
27

 

                                                                                                                                                      

RESULTS AND DISCUSSION 

Experimental crosses between T. pseudomaculata and T. costalimai did not result in hybrids 

(Table 2), demonstrating that there is prezygotic barrier established between these species. 

However, Belisário
16

 when crossing other species of the T. pseudomaculata subcomplex (T. 

pseudomaculata and T. wygodzinskyi), observed the formation of hybrids (demonstrating that 

prezygotic reproductive barriers do not exist under laboratory conditions). 

 

Table 2. Experimental crosses performed between T. pseudomaculata and T. costalimai. 

     Crossing experiments Number           Egg 

     of eggs           fertility 

References 

T. pseudomaculata subcomplex    

T. pseudomaculata ♀ x T. costalimai ♂ 139 00% This paper 

T. costalimai ♀ x T. pseudomaculata ♂ 124 00% This paper 

Control experiments    

T. pseudomaculata ♀ x T. pseudomaculata ♂ 213 79% This paper 

T. costalimai ♀ x T. costalimai ♂ 186 82% This paper 

 

The phylogenetic analysis of the T. pseudomaculata subcomplex species demonstrated that 

the subcomplex proposed by Pita et al.
10

 represents a non-monophyletic grouping, since T. 

costalimai and T. jatai did not share common ancestry with the other species grouped in the T. 

pseudomaculata subcomplex (Figure 1). 

Neves et al.
17

 highlight that evolutionarily more distant species have prezygotic barriers that 

prevent the formation of hybrids, while evolutionarily closer species can produce hybrids that will 

be later declined (hybrid breakdown) by postzygotic barriers. Based on the above, the absence of 

production of hybrids between T. pseudomaculata and T. costalimai (Table 2) demonstrates that T. 

costalimai does not belong to the T. pseudomaculata subcomplex [data confirmed by phylogenetic 
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analyzes (Figure 1)]. 

 

Figure 1. Phylogeny of Triatoma spp. from South America. Note that E. mucronatus was used as 

outgroup and that T. guazu is a synonym of T. williami. 

 

Triatoma jatai is a species that is restricted to the states of Tocantins
28

 and Ceará
29

. This 

taxon is related to T. costalimai
28

, being found in sympatry
30

. Molecular
31,32

 and 

morphological
30,32,33

 data allowed us to confirm the specific status of both species. Monteiro et al.
34

 

carried out phylogenetic studies in the Triatoma groupings and observed that T. costalimai and T. 

jatai could possibly form a clade separate from the species grouped here in the T. pseudomaculata 

subcomplex. The non-grouping of these species in the T. pseudomaculata subcomplex, associated 
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with the absence of hybrid production (interspecific genomic incompatibility) highlights the need to 

create a new subcomplex, since T. costalimai and T. jatai form a clade closer to the T. rubrovaria 

subcomplex than T. pseudomaculata. 

The last Triatoma subcomplex proposed was T. vitticeps
11

. This subcomplex is a 

monophyletic grouping formed by T. melanocephala and T vitticeps species. These species were 

initially grouped in the T. brasiliensis subcomplex
9
 and, through phylogenetic systematics

35
 and 

experimental crossings
17

, were excluded and regrouped in a new subcomplex. Based on Justi et al.
7
 

a subcomplex must form a natural group, that is, a monophyletic group. Thus, we propose the 

creation of the T. costalimai subcomplex (Table 3). 

 

Table 3. Updated classification of the complexes and subcomplexes of Triatomini tribe. 

Complexes Subcomplexes 

Triatoma phyllosoma Triatoma dimidiata 

 Triatoma phyllosoma 

Nesotriatoma flavida  

Triatoma rubrofasciata  

Triatoma protracta  

Paratriatoma lecticularia  

Triatoma dispar  

Triatoma infestans Triatoma brasiliensis 

Triatoma costalimai 

 Triatoma infestans 

 Triatoma maculata 

 Triatoma pseudomaculata 

 Triatoma rubrovaria 

 Triatoma sordida 

 Triatoma vitticeps 

Mepraia spinolai  

 

Based on the above, we confirm the specific status of T. pseudomaculata and T. costalimai, 

based on the biological species concept. Furthermore, the reproductive incompatibility, associated 

with the phylogenetic systematic analyzes demonstrate that T. costalimai does not belong to the T. 

pseudomaculata subcomplex. Thus, we suggest that the sister species T. costalimai and T. jatai 
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should be grouped into a new subcomplex called T. costalimai.  
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5. CONCLUSÕES GERAIS 

Com base na presença de barreira reprodutiva pré-zigótica instalada entre de T. 

pseudomaculata e T. costalimai (que inviabilizaram a formação de híbridos), confirmamos o 

status específico das espécies. Além disso, as análises filogenéticas demonstraram que T. 

costalimai e T. jatai formam um clado separado das espécies do subcomplexo T. 

pseudomaculata. Dessa forma, a incompatibilidade genômica/reprodutiva observada, associada 

às análises de sistemáticas filogenéticas, demonstrou que T. costalimai não pertence ao 

subcomplexo T. pseudomaculata. Assim, sugerimos que as espécies irmãs T. costalimai e T. jatai 

sejam agrupadas em um novo subcomplexo denominado T. costalimai. 
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