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16
Abstract.- Chagas disease (CD), caused by the Trypanosoma cruzi parasite and primarily17
transmitted by blood-sucking insects of the Triatominae subfamily. Endemic in 21 countries across18
the Americas, CD is found mostly in rural areas but is increasingly spreading to urban regions due19
to migration. In Ecuador, 16 triatomine species have been identified, including Panstrongylus20
chinai, which acts as a secondary vector in Loja province. While insecticides have been the primary21
method for controlling CD, there is a need for improved strategies to prevent its spread. This study22
examined the bacterial microbiota of P. chinai (lab-raised and wild insects) from three rural23
communities in Loja province. A total of 63 domiciliary units (DUs) were examined, with an24
infestation index of 7.9 %. The study analyzed 12 P. chinai individuals collected from the DUs and25
50 from laboratory colonies for bacterial composition. The intestine and DNA were extracted,26
performing molecular detection of T. cruzi by PCR and sequencing the bacterial 16S region. The27
results showed the presence of T. cruzi in a collected sample and Staphylococcus genus, specifically28
S. saprophyticus (75%) and S. equorum (25%). These findings improve our understanding of the P.29
chinai microbiota and offer valuable insights for developing new strategies to control CD.30
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33
Resumen.- La Enfermedad de Chagas (ECh) es causada por el parásito Trypanosoma cruzi y34
transmitida, principalmente, por insectos hematófagos de la subfamilia Triatominae. Endémica en35
21 países de América la ECh se encuentra principalmente en áreas rurales, sin embargo, se está36
extendiendo a regiones urbanas debido a la migración. En Ecuador se han identificado 16 especies37
de triatominos, entre ellos Panstrongylus chinai, vector secundario en la provincia de Loja. Si bien38
los insecticidas han sido el método principal para controlar la ECh, es necesario mejorar las39
estrategias para prevenir su propagación. Este estudio examinó la microbiota bacteriana de P. chinai40
(insectos criados en laboratorio y recolectados) de tres comunidades rurales de la provincia de Loja.41
Se examinaron un total de 63 unidades domiciliarias (UD), con un índice de infestación del 7,9 %.42
El estudio analizó 12 individuos de P. chinai recolectadas en las viviendas y 50 de colonias de43
laboratorio para determinar su composición bacteriana. Se extrajo el intestino y el ADN,44
realizándose la detección molecular de T. cruzi mediante PCR y secuenciando la región bacteriana45
16S. Los resultados mostraron la presencia de T. cruzi en una muestra colectada y el género46
Staphylococcus, específicamente S. saprophyticus (75%) y S. equorum (25%). Estos hallazgos nos47
permiten mejorar la comprensión de la microbiota de P. chinai y ofrecer información valiosa para48
desarrollar nuevas estrategias de controlar la ECh.49
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Introduction53
Panstrongylus chinai is distributed in Ecuador and Peru (Patterson et al. 2009). In Ecuador, this54
species is found in domestic and peridomestic environments in Loja and El Oro provinces (Grijalva55
et al. 2015). Panstrongylus chinai is a competent vector of T. cruzi, transmitting the parasite via56
defecation during or after feeding at all life stages. This species takes approximately 12 months to57
complete its development (Mosquera et al. 2016). Chagas disease, also known as American58
trypanosomiasis, is caused by the parasite Trypanosoma cruzi, and primarily transmitted through59
the feces of blood-feeding insects from the Reduviidae family, subfamily Triatominae (Coura 2013).60
A total of 151 triatomine species have been identified worldwide (Justi and Galvão 2017), with 1661
species documented in Ecuador (Abad-Franch et al. 2001). Triatoma dimidiata and Rhodnius62
ecuadoriensis are the main vectors in Ecuador, however, the genus Panstrongylus has become63
increasingly important due to its spread into human habitats (Villacís et al. 2020).64

65
Currently, the main method to control triatomine population is through the using of insecticides.66
However, it has been observed that several triatomine have developed resistance (Engel et al. 2013),67
making it necessary to find a new method to control this disease. One of these alternatives is the use68
of the indigenous intestinal microbiota of these vectors. Furthermore, there is increasing evidence69
that the insect gut microbiota may affect the ability of pathogens to colonize and persist in the70
vector or alter the vector's competence to transmit pathogens to the human host (Waltmann et al.71
2019). The microbiota includes a wide variety of commensal, pathogenic, or mutualistic species that72
affect the reproduction, nutrition and immune system of the vector (Kieran et al. 2019). The gut73
microbiota in triatomines is crucial for the transmission and virulence of T. cruzi to humans, with74
the parasite potentially affecting the microbiota's composition (Da Mota et al. 2012). Understanding75
this microbiota is vital for developing new research and control strategies, which requires molecular76
diagnostic methods to accurately identify and analyze the microorganisms present in triatomines.77

78
Triatomines acquire their intestinal microbes primarily through coprophagy, both in laboratory and79
in the wild (Waltmann et al. 2019), where they also acquire non-symbiotic or host-associated80
microbes from blood meals (Engel and Moran 2013). Studying the microbiota of both lab-raised81
and wild triatomines is important for understanding their behavior and ecological roles.82

83
Culture-dependent methods often underestimate the diversity of bacterial species in natural84
conditions, as they focus mainly on cultivable bacteria while overlooking non-cultivable taxa85
(Oliveira et al. 2018). Recent non-culture-based studies have begun to explore the gut microbiota of86
triatomines, but the bacterial microbiota of P. chinai has not been documented in either lab-raised87
or wild insects. This study aims to describe the gut bacterial microbiota of P. chinai (lab-raised and88
wild insects) using molecular identification techniques.89

90
Materials and Methods91
Study area and collection of Panstrongylus chinai.- Fieldwork for Panstrongylus chinai92
collection occurred in three rural communities in Calvas county, Loja province: Guara (1064–145093
masl), Chaquizhca (888–1323 masl), and Bellamaría (1000–1384 masl) (Figure 1). Triatomines94
were collected from domestic and peridomestic habitats (DUs) using the one-man-hour method95
described by Grijalva et al. (2015) under permit MAAE-DBI-CM-2021-0185, then transported to96
the CISeAL insectary, PUCE, Quito under permit MAAE-CMARG-2020-0178. Specimens were97
identified and classified by Lent and Wygodzinsky’s (1979) key. Entomological indices such us: i)98
infestation index, density, crowding, and colonization rate were calculated (WHO 2002).99

100
Panstrongylus chinai colonies.- Panstrongylus chinai colonies were maintained under controlled101
conditions temperature (24 ± 6°C), humidity (70 ± 10%), and photoperiod (12 [L:D] h) as described102
Villacís et al. (2008), and periodically fed defibrinated human blood via the Hemotek system103
(Durden et al. 2023). The colonies, originating from 2009 and 2011, corresponded to 11 and 13104
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generations, respectively, as described by Moquera et al. (2016) in relation to the P. chinai life105
cycle.106

107
Intestinal extraction of Panstrongylus chinai.- Intestinal extractions were performed on 12108
individuals (6 males, 1 female, 4 nymph V, and 1 nymph IV), as well as 50 individuals from109
colonies (10 individuals per stage, ranging from nymph III to nymph V, and adults, both female and110
male), following the sterilization procedure outlined by Gumiel et al. (2015), which incorporated a111
flow chamber, micropipettes, and filter tips to minimize contamination. Extracted intestines in 200112
μL of sterile PBS were stored at -20 °C until DNA extraction.113

114
Microbial cultures.- During the extraction process, cultures were performed on blood agar with the115
only purpose to confirm the presence of bacteria within the intestinal content, not for identification116
purposes. The incubation temperature was 37±2°C and the growth was checked after 24 and 48117
hours.118

119
DNA extraction.- For the DNA extraction, DNAzol reagent from the MRC brand was used120
according to the manufacturer's instructions. Subsequently, the DNA samples were subjected to121
quantification and purity evaluation using a NANO2000 (Thermo Scientifc) drop instrument.122

123
Molecular detection of T. cruzi and Amplification of the 16s region.- T. cruzi detection124
employed PCR with TCZ1/TCZ2 primers (Moser et al. 1989). The Promega kit was utilized for125
creating the reaction mixture, and the thermocycler settings were: initial denaturation at 95°C for a126
duration of 3 minutes; followed by 35 cycles at 95°C for 30 seconds, 52°C for 30 seconds, and127
72°C for 30 seconds each, finally, there was a concluding extension step at 72°C for 10 minutes.128
Followed by electrophoresis on 2% agarose gels stained with SYBR Safe. In the same way the 16s129
region was amplified using primers 27F/R1492 (Heuer et al. 1997). The amplification process130
involved an initial denaturation at 95°C for 5 minutes, followed by 35 cycles of denaturation for 1131
minute at 95°C, annealing for 1 minute at 57°C, and extension for 1 minute at 72°C. A final132
extension step of 10 minutes at 72°C was performed (Da Mota et al. 2012). The positive samples in133
the electrophoresis gel were Sanger sequencing.134

135
Bioinformatic analysis.- The samples were sent to Biosequence S.A.S in Quito, Ecuador, for136
Sanger amplicon sequencing. The sequences were then analyzed using Geneious Prime 2023.2.1137
and compared with BLAST (https://blast.ncbi.nlm.nih.gov/Blast.cgi) to identify the closest matches138
based on sequence similarity.139

140
Results141
Entomological indexes and natural infection with Trypanosoma cruzi.- In the three communities,142
Guara, Chaquizcha, and Bellamaria, a total of 63 domestic units (DUs) were examined. Among143
them, 5 DUs were infested with Panstrongylus chinai, resulting in an infestation index of 7.9%. A144
total of 12 bugs were collected (density = 0.2 bugs / DUs searched, crowding = 2.4 bugs / infested145
DUs, colonization index = 20% DUs with nymphs) (Table 1). In total, 12 P. chinai specimens from146
these communities were analyzed for T. cruzi infection using PCR, with only one sample testing147
positive, representing 8.33%.148

149
Presence of bacteria in the culture media.- In the culture media, the growth of whitish, round,150
creamy-looking colonies were observed at 24 hours. At 48 hours the growth of these same colonies151
and the appearance of punctate white colonies was observed (data no show).152

153
Bacterial composition of Panstrongylus chinai.- A total of 12 samples collected in the DUs and154
50 individuals from laboratory colonies were analyzed. A total of 13 samples were selected to155
amplify the 16S gene on the agarose gel. Of these amplified samples, 8 samples were from the field156

https://blast.ncbi.nlm.nih.gov/Blast.cgi
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and 5 samples were from the laboratory. These selected samples went through Sanger sequencing157
and bioinformatic analysis. After bioinformatic analysis, only four samples showed corresponding158
alignments Staphylococcus genus. The dominant species was S. saprophyticus with 75% and S.159
equorum with 25% (Table 2). We observed that S. saprophyticus predominates in both, field and160
laboratory insects, and it predominates in both, adults and nymphs (NIV) (Table 2). Unfortunately,161
the T. cruzi sample presented no amplification in the 16S region, thus it was not possible to analyze162
the microbiota.163

164
Discussion165
The research identified a low infestation of Panstrongylus chinai in DUs across three communities166
in Calvas County. Only adult specimens of this species were found in domestic environments,167
suggesting that these adults are likely attracted to lights in the DUs, similar to the behavior of P.168
howardi in Manabí province (Villacís et al. 2015). Our findings showed that certain bacterial169
species were predominant in triatomines, suggesting that their microbial communities are adapted to170
their specific insect hosts, however, the predominant bacterial species vary by species (Da Mota et171
al. 2012). While triatomines consume sterile blood, their intestines are quickly colonized by bacteria,172
likely acquired through contact with vertebrate skin during feeding (Guarneri & Schaub 2021).173
Cannibalism and coprophagy are the primary ways these insects transmit their microbiota and T.174
cruzi, which may be essential for maintaining the microbiota in laboratory insects and could also175
play a key role for field insects (Díaz et al. 2016).176

177
In this study, we found that Staphylococcus sp. was the only bacterial genus present, in contrast to178
another research that identifies Staphylococcus, Serratia, Enterobacter, Burkholderia-Caballeronia-179
Paraburkholderia, and Bacteroides as the five most significant genera in triatomine intestinal180
microbiota (Hu et al. 2020; Villacís et al. 2024). The predominance of Staphylococcus suggests it181
may play crucial roles in the insect’s physiology, particularly in survival and reproduction (Oliveira182
et al. 2018). This genus has also been found in other triatomine species like Panstrongylus megistus183
(Schaub 2020) and Meccus pallidipennis (Jiménez et al. 2021), and isolated from Triatoma spp.184
(Mann et al. 2020). One of the Staphylococcus species identified was Staphylococcus equorum,185
initially isolated from horses (Schleifer et al. 1984) and subsequently found in cow’s milk with186
mastitis as well as in goats (Meugnier et al. 1996). It has also been detected in clinical materials187
(Alcaráz et al. 2003). Understanding the origins of these microorganisms is significant because188
some P. chinai were collected from communities where cattle are present in the peridomestic189
environment (Grijalva et al. 2015).190

191
Staphylococcus saprophyticus was detected in both field and laboratory insects, indicating that this192
species may have a persistent association with P. chinai. Additionally, S. saprophyticus has been193
isolated from the intestinal tracts and feces of nymphs and adults of Triatoma dimidiata (López-194
Ordoñez et al. 2018). Similar to our findings, S. saprophyticus was also identified in a laboratory-195
raised NIV. However, López-Ordoñez et al. (2018) isolated two bacterial species, S. saprophyticus196
and S. gallinarum, in both field and laboratory insects.The bacterial diversity in P. chinai is low but197
consistent, with Staphylococcus as the dominant genus, similar to other triatomine species. This198
suggests that Staphylococcus may serve as a symbiont for the insect. However, further research is199
needed, especially given P. chinai’s role as a secondary vector of Chagas disease in the southern200
Andean region of Ecuador. Studying the impact of S. saprophyticus and S. equorum on P. chinai201
could be important for exploring the potential of its microbiota as a biological control for T. cruzi.202

203
Understanding the gut bacterial microbiota of Panstrongylus chinai offers promising avenues for204
developing targeted and sustainable vector control strategies. These include: i) Paratransgenesis,205
where genetically modified symbiotic bacteria express molecules that block Trypanosoma cruzi206
development (Beard et al. 2001). ii) Microbiota manipulation, through the introduction of probiotic207
strains that compete with the parasite (Weiss & Aksoy 2011). iii) Use of selective antibiotics or208



REMCB Formato de modalidad nota científica

natural compounds, which alter microbiota composition and reduce vector fitness (Wang et al.209
2024). iv) Identification of microbial biomarkers to monitor infection or physiological status in field210
populations (Oliveira et al. 2018). v) Disruption of essential symbiosis, targeting bacteria critical for211
vector survival or reproduction (Sassera et al. 2013). These approaches demonstrate how212
microbiota-based strategies can complement traditional control methods for Chagas disease vectors.213

214
This study had several limitations: i) Unknown blood sources of field-collected P. chinai, as host215
details were not available despite most specimens being gathered from domestic environments. ii)216
Only 12 P. chinai individuals were collected, limiting the sample size. iii) Insufficient data on217
triatomine insects from other provinces in Ecuador and Peru. iv) The study used Sanger sequencing218
for bacterial 16S rRNA, however next-generation sequencing could offer a more comprehensive219
analysis of the microbiota species present. Despite these limitations, their potential influence on the220
results is outweighed by the consistency of the findings, which offer valuable insights—especially221
as this is the first study of the gut microbiota of Panstrongylus chinai, a secondary vector in the222
southern north of Ecuador.223

224
Conclusion225
This research, investigated Panstrongylus chinai, a vector of Trypanosoma cruzi, in the context of226
Chagas disease transmission in Ecuador. Utilizing molecular techniques, the study characterized the227
gut bacterial microbiota of P. chinai specimens collected from domestic and peridomestic228
environments in Loja province. Results demonstrated a low infestation rate and revealed a229
microbiota composition dominated by Staphylococcus species, particularly S. saprophyticus and S.230
equorum. These findings suggest a potential role of these bacterial species in the physiological231
processes and survival of the insect vector. This study emphasizes the importance of vector232
microbiota in shaping innovative strategies for controlling Chagas disease.233

234
Acknowledgments235
We would like to acknowledge the inhabitants of the visited communities and the Ministry of236
Public Health personnel who assisted in the collection of the specimens. We also thank Santiago237
Cadena for managing the triatomine colonies. Financial support was received from Pontificia238
Universidad Católica del Ecuador (Fondo publícalo - QINV0340-IINV502000000) and QAUF0859.239

240
Authors contributions241
MCC: Conception and design of the study, experimental design, data acquisition/collection, data242
analysis and interpretation, drafting the initial version of the manuscript, manuscript review. ALR:243
Technical support in the study, data analysis and interpretation, manuscript review. JJB: Technical244
support in the study, manuscript review. JFV: Technical support in the study, manuscript review.245
CAY: Technical support in the study (Figure 1), manuscript review. MJG: Technical support and246
manuscript review. AGV: Conception and design of the study, technical support, financial247
management, data acquisition and review, writing and manuscript review.248

249
Conflict of interest250
The author declares that the research was conducted independently and without any conflict of251
interest. The study’s funding sources or third-party entities had no influence on the design,252
implementation, analysis, or interpretation of the findings. All conclusions drawn in this work are253
solely the responsibility of the author.254

255
References256
Abad-Franch F, Paucar CA, Carpio CC, Cuba Cuba CA, Aguilar VHM & Miles MA. 2001.257
Biogeography of Triatominae (Hemiptera: Reduviidae) in Ecuador: implications for the design of258
control strategies. Mem. Inst. Oswaldo Cruz. 96: 611-620.259



REMCB Formato de modalidad nota científica

Alcaráz LE, Satorres SE, Lucero RM, Puig de Centorbi ON. 2003. Species identification, slime260
production and oxacillin susceptibility in coagulase-negative staphylococci isolated from261
nosocomial specimens. Braz. J. Microbiol. 34:45–51.262
Beard CB, Dotson EM, Pennington PM, Eichler S, Cordon-Rosales C, Durvasula RV. 2001.263
Bacterial symbiosis and paratransgenic control of vector-borne Chagas disease. Int J Parasitol. 31:264
621-627.265
Coura JR. 2013. Chagas disease: control, elimination and eradication. Is it possible?Mem. Inst.266
Oswaldo Cruz. 108: 962-967.267
Da Mota FF, Marinho LP, De Carvalho Moreira CJ, Lima MM, Mello CB, Souza Garcia E, Carels268
N, Azambuja P. 2012. Cultivation-independent methods reveal differences among bacterial gut269
microbiota in triatomine vectors of Chagas disease. PLOS Negl. Trop. Dis. 6(5): e1631.270
Díaz S, Villavicencio B, Correia N, Costa J, Haag KL. 2016. Triatomine bugs, their microbiota and271
Trypanosoma cruzi: asymmetric responses of bacteria to an infected blood meal. Parasit Vectors.272
9:636.273
Durden C, Tian Y, Knape K, Klemashevich C, Norman KN, Carey JB, Hamer SA, Hamer GL. 2023.274
Fluralaner systemic treatment of chickens results in mortality in Triatoma gerstaeckeri, vector of275
the agent of Chagas disease. Parasit Vectors.16(1): 1-10.276
Engel P and Moran NA. 2013. The gut microbiota of insects–diversity in structure and function.277
FEMS Microbiol. Rev. 37(5): 699-735.278
Grijalva MJ, Villacís AG, Ocaña-Mayorga S, Moncayo AL, Baus EG. 2015. Comprehensive survey279
of domiciliary triatomine species capable of transmitting Chagas disease in southern Ecuador.280
PLOS Negl. Trop. Dis. 9(10): e0004142. 281
Guarneri AA, Schaub GA. 2021. Interaction of Triatomines with Their Bacterial Microbiota and282
Trypanosomes. In: Guarneri, A., Lorenzo, M. (eds) Triatominae - The Biology of Chagas Disease283
Vectors. Entomology in Focus. vol 5. Springer, Cham.284
Gumiel M, Da Mota FF, De Sousa RV, Sarquis O, Pereira De Castro D, Lima MM, De Souza285
Garcia E, Carels N, Azambuja P. 2015. Characterization of the microbiota in the guts of Triatoma286
brasiliensis and Triatoma pseudomaculata infected by Trypanosoma cruzi in natural conditions287
using culture independent methods. Parasit Vectors. 8:245.288
Heuer H, Krsek M, Baker P, Smalla K, Wellington EM. 1997. Analysis of actinomycete289
communities by specific amplification of genes encoding 16S rRNA and gel-electrophoretic290
separation in denaturing gradients. Appl. Environ. Microbiol.. 63(8), 3233-3241.291
Hu Y, Xie H, Gao M, Huang P, Zhou H, Ma Y, Zhou M, Liang J, Yang J, Lv Z. 2020. Dynamic of292
composition and diversity of gut microbiota in Triatoma rubrofasciata in different developmental293
stages and environmental conditions. Front. Cell. Infect. Microbiol. 10: 587708.294
Jiménez Cortés JG, García-Contreras R, Bucio-Torres MI, Cabrera-Bravo M, López-Jácome LE,295
Franco-Cendejas R, Vences-Blanco MO, Salazar-Schettino PM. 2021. Bacteria cultured from the296
gut of Meccus pallidipennis (Hemiptera: Reduviidae), a triatomine species endemic to Mexico. Med.297
Vet. Entomol. 35(3): 478-483.298
Justi SA, Galvão C. 2017. The Evolutionary Origin of Diversity in Chagas Disease Vectors. Trends299
Parasitol. 33(1): 42–52.300
Kieran TJ, Kaylee MH, Arnold JC, Thomas IV, Varian CP, Saldaña A, Calzada JE, Glenn TC,301
Gottdenker NL. 2019. Regional biogeography of microbiota composition in the Chagas disease302
vector Rhodnius pallescens. Parasit Vectors. 12(1): 1-13.303
Lent H, Wygodzinsky P. 1979. Revision of the Triatominae (Hemiptera, Reduviidae), and their304
significance as vectors of Chagas' disease. Bull. Am. Mus. Nat.Hist. 163(3):123-520.305
Lopez-Ordonez T, Flores-López CA, Montejo-Lopez R, Cruz-Hernandez A, Conners EE. 2018.306
Cultivable bacterial diversity in the gut of the Chagas disease vector Triatoma dimidiata:307
identification of possible bacterial candidates for a paratransgenesis approach. Front. Ecol. Evol.308
5:174.309

https://resjournals.onlinelibrary.wiley.com/authored-by/Bucio%E2%80%90Torres/M.+I.
https://resjournals.onlinelibrary.wiley.com/authored-by/Cabrera%E2%80%90Bravo/M.
https://resjournals.onlinelibrary.wiley.com/authored-by/L%C3%B3pez%E2%80%90J%C3%A1come/L.+E.
https://resjournals.onlinelibrary.wiley.com/authored-by/Franco%E2%80%90Cendejas/R.
https://resjournals.onlinelibrary.wiley.com/authored-by/Vences%E2%80%90Blanco/M.+O.
https://resjournals.onlinelibrary.wiley.com/authored-by/Salazar%E2%80%90Schettino/P.+M.


REMCB Formato de modalidad nota científica

Mann AE, Mitchell EA, Zhang Y. Curtis-Robles R, Thapa S, Hamer SA, Allen MS. 2020.310
Comparison of the bacterial gut microbiome of North American Triatoma spp. with and without311
Trypanosoma cruzi. Front. Microbiol. 11:364.312
Meugnier H, Bes M, Vernozy-Rozand C, Mazuy C, Brun Y, Freney J, Fleurette J. 1996.313
Identification and ribotyping of Staphylococcus xylosus and Staphylococcus equorum strains314
isolated from goat milk and cheese. Int. J. Food Microbiol. 31: 325–331315
Moser DR, Kirchhoff LV, Donelson JE. 1989. Detection of Trypanosoma cruzi by DNA316
amplification using the polymerase chain reaction. J. Clin. Microbiol. 27(7): 1477-1482.317
Mosquera KD, Villacís AG, Grijalva MJ. 2016. Life cycle, feeding, and defecation patterns of318
Panstrongylus chinai (Hemiptera: Reduviidae: Triatominae) under laboratory conditions. J. Med.319
Entomol. 53(4): 776-781.320
Oliveira JL, Cury JC, Gurgel-Gonçalves R, Bahia AC, Monteiro FA. 2018. Field-collected321
Triatoma sordida from central Brazil display high microbiota diversity that varies with regard to322
developmental stage and intestinal segmentation. PLoS Negl. Trop. Dis. 12(8): e0006709.323
Patterson JS, Barbosa SE, Feliciangeli MD. 2009. On the genus Panstrongylus Berg 1879:324
evolution, ecology and epidemiological significance. Acta Trop. 110(2-3):187-199.325
Sassera D, Epis S, Pajoro M, Bandi C. 2013. Microbial symbiosis and the control of vector-borne326
pathogens in tsetse flies, human lice, and triatomine bugs.Pathog. Glob. Health.107: 285-292.327
Schaub GA. 2020. Intestinal bacteria/mutualistic symbionts of triatomines—a review. Mitt. Dtsch.328
Ges. Allg. Angew. Entomol. 22: 191-194.329
Schleifer KH, Kilpper-Bälz R, Devriese LA. 1984. Staphylococcus arlettae sp. nov., S. equorum sp.330
nov. and S. kloosii sp. nov. Three new coagulase-negative, novobiocin-resistant species from animal.331
Syst. Appl. Microbiol. 5: 501–509.332
Villacís AG, Arcos-Terán L, Grijalva MJ. 2008. Life cycle, feeding and defecation patterns of333
Rhodnius ecuadoriensis (Lent & León 1958) (Hemiptera: Reduviidae: Triatominae) under334
laboratory conditions. Mem. Inst. Oswaldo Cruz. 103: 690-695.335
Villacís AG, Ocaña-Mayorga S, Lascano MS, Yumiseva CA, Baus EG, Grijalva MJ. 2015.336
Abundance, natural infection with trypanosomes, and food source of an endemic species of337
triatomine, Panstrongylus howardi (Neiva 1911), on the Ecuadorian Central Coast. Am. J. Trop.338
Med. Hyg. 92(1):187.339
Villacís AG, Dujardin JP, Panzera F, Yumiseva CA, Pita S, Santillán-Guayasamín S, Orozco MI,340
Mosquera KD, Grijalva MJ. 2020. Chagas vectors Panstrongylus chinai (Del Ponte, 1929) and341
Panstrongylus howardi (Neiva, 1911): chromatic forms or true species? Parasit. Vectors. 13: 1-21.342
Villacís JF, López-Rosero A, Bustillos JJ, Cadena M, Yumiseva CA, Grijalva MJ, Villacís AG.343
2024. Bacterial microbiota from the gut of Rhodnius ecuadoriensis, vector of Chagas disease in the344
Ecuadorian Central Coast and Southern Andean regions. Front. Microbiol. 15: 1464720.345
Waltmann A, Willcox AC, Balasubramanian, S, Mayori KB, Mendoza-Guerrero S, Salazar Sanchez346
RS, Roach J, Condori Pino C, Gilman RH, Bern C, Juliano JJ, Levy MZ, Meshnick SR, Bowman,347
NM. 2019. Hindgut microbiota in laboratory-reared and wild Triatoma infestans. PLOS Negl. Trop.348
Dis. 13(5): e0007383.349
Wang Y, Wang L, Li D, Chen Z, Luo Y, Zhou J, Luo B, Yan R, Liu H, Wang L. 2024.350
Advancements in the Impact of Insect Gut Microbiota on Host Feeding Behaviors. Genes, 15: 1320.351
Weiss B, Aksoy S. 2011. Microbiome influences on insect host vector competence. Trends in352
Parasit. 27: 514-522.353
World Health Organization. 2002. Control of Chagas disease: second report of the WHO expert354
committee (Vol. 2). World Health Organization355

356



REMCB Formato de modalidad nota científica

FIGURES357
358
359

Figure 1. Map of the three rural communities where Panstrongylus chinai were collected (Guara,360
Chaquizcha and Bellamaria), Calvas, Loja province (grey points).361
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TABLES364
365

Table 1. Entomological indices of Panstrongylus chinai in three rural communities (Guara,366
Chaquizhca and Bellamaria) in the southern region of Ecuador. DUs: Domiciliary Units.367

368
369

Table 2. BLAST sequences percent identity of the bacterial microbiota species within370
Panstrongylus chinai collected in field and laboratory-reared, and percentage of Staphylococcus371
genus.372


