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Simple Summary

This study investigated fleas and mites from wild mice in Argentine Patagonia, detecting
Bartonella DNA. This specific pathogen had not previously been reported in the region. The
proximity of these wild hosts to human settlements and workspaces suggests a potential
risk of transmission to people and pets. These results contribute to a better understanding
of the distribution and epidemiology of ectoparasite-borne zoonotic diseases.

Abstract

Ectoparasite-borne infections have become a global public health problem. This study
investigated the diversity of fleas and mites associated with wild rodents in the northeastern
region of Argentine Patagonia and analyzed the molecular presence of Rickettsia and
Bartonella within these arthropods. Research was conducted in the Monte Desierto biome,
focusing on areas where wildlife, livestock, and human activities overlap. Ectoparasites
(n = 32) were collected from captured rodents and subjected to PCR amplification and
phylogenetic analysis using gltA and rpoB for Bartonella and OmpA, OmpB and gltA for
Rickettsia. Bartonella DNA was detected in all studied ectoparasites, with the obtained gltA
and rpoB sequences showing 100% and 99% identity, respectively, to reference sequences
of Bartonella sp. closely related to Bartonella quintana, whereas no Rickettsia DNA was
detected. Specifically, the pathogen was identified in four flea species (Craneopsylla minerva
wolffhuegeli, Neotyphloceras crackensis, Polygenis rimatus, and Ectinorus sp.) and the mite
Gigantolaelaps wolffsohni, while Rickettsia was not detected in any samples. These findings
constitute the first report of Bartonella sp. closely related to B. quintana in this geographical
region as well as the first detection of the bacterium in these specific flea and mite species
in South America. Our results suggest an active wild cycle of Bartonella sp., emphasizing
the importance of the One Health approach in monitoring emerging infectious diseases.
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1. Introduction
Sigmodontine rodents (Cricetidae) constitute the most diverse mammalian subfam-

ily and serve as primary hosts for fleas (Siphonaptera) [1]. The high species richness
of fleas associated with these rodents suggests a deep coevolutionary history between
host and ectoparasite [1,2]. Beyond these evolutionary dynamics, fleas are critical vec-
tors for pathogens; specifically, bartonellosis, rickettsiosis, and yersiniosis represent the
primary zoonotic diseases transmitted by these insects [3]. However, while research has
predominantly focused on ticks and secondarily on fleas, the role of Mesostigmata mites as
rodent ectoparasites and potential pathogen carriers remains comparatively understudied,
particularly in South America [4].

Mites and fleas serve as vectors for bacteria of the genus Bartonella. This genus
comprises a large number of facultative intracellular bacteria. Currently, there are
131 species and candidates of Bartonella in the List of Prokaryotic names with Standing in
Nomenclature (LPSN) (https://lpsn.dsmz.de/search?word=bartonella accessed on 18 June
2026), with at least 17 identified as zoonotic pathogens affecting humans and domestic
animals [5,6]. Given its broad impact, bartonellosis is increasingly regarded as a major
emerging infectious disease [3]. In Argentina, clinical bartonellosis has been documented in
both pediatric and adult patients. Reported cases include cat scratch disease (CSD) caused
by Bartonella henselae (Hyphomicrobiales; Bartonellaceae) in Buenos Aires and San Luis
provinces, as well as B. quintana-induced infective endocarditis in an adult from Buenos
Aires [7–9]. Moreover, Bartonella DNA has been detected in Argentine fleas associated with
domestic and wild meso mammals and wild rodent fleas [10–16].

Similarly, the genus Rickettsia comprises a diverse group of obligate intracellular
bacteria. Currently, 177 species and candidates are listed in LPSN (https://lpsn.dsmz.
de/search?word=Rickettsia accessed on 18 June 2026). The environmental circulation
of rickettsiae depends strictly on vector-host interaction, and recent years have seen a
significant rise in reported cases globally [17]. However, according to the Subcommittee
on Rickettsiosis to the Tick-Borne Disease Working Group (2022), official figures are likely
underestimated due to the lack of rapid diagnostic tests at primary healthcare centers [18].
In Argentina, human rickettsiosis has been primarily linked to Rickettsia rickettsii and R.
parkeri, both transmitted by ticks [17,19,20]. While the growing body of knowledge in
Argentina has focused heavily on ticks and ectoparasites associated with domestic animals,
studies regarding wild species remain comparatively limited [14–16,21–27].

Over the past decade, arthropod-borne infections have become a global public health
problem. These include diseases transmitted by ectoparasites, with outbreaks and emer-
gencies in countries where they have caused serious cases in humans [28]. Anthropogenic
pressure, rather than wildlife presence alone, dictates disease emergence risks at the human–
animal interface. Activities like forestry, mining, agriculture, and urbanization alter host-
vector-pathogen dynamics and increase spatial overlap. Furthermore, climate-driven
rodent migrations into human settlements exacerbate zoonotic transmission. Therefore,
research into rodent-ectoparasite vector associations is crucial to understanding these shift-
ing dynamics and establishing baseline data [29,30]. The aim of this study was to evaluate
the diversity of ectoparasites associated with wild rodents in the extreme northeast of
Argentinian Patagonia, and analyze the molecular presence of Rickettsia and Bartonella in
these arthropods.

2. Material and Methods
2.1. Study Area

The study area was located in the northeastern-most part of Argentine Patagonia, on
the border between the provinces of Buenos Aires and Rio Negro (Figure 1). The natural
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ecosystem corresponds to the Monte Desierto biome [31]. The climate is semi-arid to arid,
with high evaporation exacerbated by wind, and average annual precipitation ranges from
less than 100 to 450 mm. The vegetation is fairly uniform in terms of appearance and
floristic composition [31,32]. Native xerophytic flora alternates with exotic species and
areas of semi-extensive livestock farming (mainly cattle) and agriculture. Rodent traps
were placed on private properties with a weak or nonexistent biosecurity protocol. Dogs
and cats were observed coexisting with livestock and wildlife. Thus, it is common for dogs
to travel weekly between rural and urban areas with their owners.

 

Figure 1. Wild rodent capture points: site A (−40◦27′55′′/−62◦47′55′′), site B
(−40◦43′35′′/−63◦17′56′′) and site C (−40◦58′34′′/−62◦53′08′′) in Argentine Patagonia, and
a panoramic view of capture site A (below).

2.2. Host and Ectoparasites Collection and Identification

Between June and August of 2017 and 2018, eight rodent trapping sessions were con-
ducted across three sampling sites: Site A (4 trapping sessions; −40◦27′55′′/−62◦47′55′′),
Site B (2 trapping sessions; −40◦43′35′′/−63◦17′56′′), and Site C (2 trapping sessions;
−40◦58′34′′/−62◦53′08′′) (Figure 1). Rodents were captured using Sherman live traps
(23 × 8 × 9 cm3) baited with oats. Traps were inspected daily in the early morning for
three consecutive days. At each site, 40 traps were deployed nightly in two parallel lines
of 20, spaced 5 m apart, following the local topography and vegetation. Species identi-
fication followed the criteria of Gómez Villafañe et al. [33]. Biosecurity protocols were
strictly observed during animal handling, and an open-air field laboratory was established
at each site. The study was approved by the Secretary of Environment and Sustainable
Development of Río Negro (085206SAYDS/218/2015) and the Office of Flora and Fauna
of Buenos Aires (22500-2952). Additionally, protocols were reviewed and authorized by
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the Institutional Care and Use Committee (CICUAL) of the Faculty of Veterinary Sciences,
University of Buenos Aires (2016/4, dated 16 June 2016).

Ectoparasites were collected by forceps and stored in 96% ethyl alcohol until molecular
analyses were carried out in the Centro de Bioinvestigaciones (CeBio—UNNOBA). Details
on parasitological examination as well as on flea identification can be found in Sanchez
(2013), Sanchez and Lareschi (2019) and for mites in Furman (1972) [34–36].

After DNA extraction, fleas and mites were prepared for morphological study and
identification. Fleas were cleared and softened in an aqueous solution of potassium hy-
droxide 10% (KOH), dehydrated in an increasing series of ethanol (80–100%), further
diaphanized in eugenol, and mounted on permanent slides with Canadian balsam and
studied under light microscopy. Identification keys used included those of Hopkins and
Rothschild (1953), Johnson (1957) and Smit (1987) [37–39]. Mites were cleared in lactophe-
nol and mounted individually in Hoyer’s medium for their identification in accordance
with the original descriptions and drawings of Furman (1972) [36].

DNA 70 ethanol followed by sterile distilled water to remove external contaminants
before processing. For fleas, a small incision was made between the third and fourth
abdominal tergites using a sterile scalpel to obtain material for DNA extraction, while
preserving the remaining specimen for subsequent morphological identification. For mites,
a small incision was made through the body to obtain material for DNA extraction, while
maintaining the remaining specimen for morphological examination. The material used to
handle the ectoparasites was sterilized between each sample. Genomic DNA extraction
was performed from individual ectoparasites per host, using the Chelex®-100 (Bio-Rad
Laboratories, Hercules, CA, USA) method described by Acosta et al. [16]. The genomic DNA
obtained was stored at −20 ◦C under sterile conditions. Following the DNA extraction, the
fleas and mites’ exoskeletons were recovered and stored in 96% ethanol and subsequently
mounted for species identification.

2.3. Molecular Detection of Bartonella spp. and Rickettsia spp.

The presence of Bartonella was screened using the citrate synthase (gltA) and RNA
polymerase beta-subunit (rpoB) genes, while the presence of Rickettsia was screened using
the citrate synthase (gltA), outer membrane protein A (ompA) and outer membrane protein
B (ompB) genes (Table 1). Using the gltA gene, the genus of both bacteria can be confirmed,
while the other molecular markers show the specific identity. For the amplification, the
polymerase chain reaction (PCR) program started with an initial denaturation for 5 min
at 95 ◦C, followed by 40 cycles (95 ◦C for 30 s, gene-specific annealing ◦C for 30 s, and
72 ◦C for 30 s), and a final extension step at 72 ◦C for 5 min (Table 1). PCR was set to a
final volume of 20 µL, containing 1 ng/µL of template DNA for mite samples and up to
20 ng/µL for flea samples, according to the DNA yield obtained from individual ectopara-
site extractions, 1.5 mM MgCl2, 0.2 µM of each primer, 0.2 mM of each dNTP, 1X reaction
buffer, 0.5U of Pegasus DNA polymerase and ultrapure sterile water to come to final
volume. All amplifications were performed in conjunction with a negative (distilled water)
and positive (DNA of Bartonella spp. provided by the Servicio Bacteriología Especial,
“Dr. Carlos G. Malbrán,” INEI-ANLIS, Buenos Aires, Argentina, and DNA of Rickettsia
spp. provided by the Instituto Nacional de Enfermedades Virales Humanas “Dr. Julio I.
Maiztegui,” INEV-ANLIS, Pergamino, Argentina) controls. Additionally, all PCR setup
procedures were performed under sterile conditions in a laminar flow cabinet, using dedi-
cated materials and aerosol-resistant filter tips to minimize the risk of cross-contamination.
DNA fragment amplification was confirmed by electrophoresis on 1% m/v agarose gel,
stained with ethidium bromide (10 µg/µL) and visualized under UV light.
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Table 1. Primers used for PCR amplification of Bartonella and Rickettsia genes.

Specificity Target
Gene Primer Name Nucleotide Sequence (5′–3′) Annealing T

(◦C)
Product

Length (bp) Reference

Bartonella
gltA BaGlta_F TCTACGGTACGTCTTGCTGGATCA

56.2 201
[40]

BaGlta_R GCCCATAAGGCGGAAAGGATCATT

rpoB BaRpoB_F CGCGCGATCATGTTGATTTGATGG
56.6 159BaRpoB_R ATGGTGCTTCAGCACGTACAAGAG

Rickettsia

gltA CS-239 GCTCTTCTCATCCTATGGCTATTAT
60 834 [41]CS-1069 CAGGGTCTTCGTGCATTTCTT

ompA Rr190.70 ATGGCGAATATTTCTCCAAAA
46 632 [42]190-701 GTTCCGTTAATGGCAGCATCT

ompB 120-M59 CCGCAGGGTTGGTAACTGC
51 820 [43]120-807 CCTTTTAGATTACCGCCTAA

In the samples with positive PCR for the genes analyzed, we proceeded to purification
using 10U of Exonuclease I (Thermo Fisher Scientific, Waltham, MA, USA) and 1U of
FastAp thermosensible alkaline phosphatase (Thermo Fisher Scientific), incubating at
37 ◦C for 15 min and a subsequent 15 min at 85 ◦C to stop the reaction. The purified
samples were sequenced by Macrogen® (Seoul, Republic of Korea).

2.4. Data Analysis

The obtained sequences for the genes were analyzed and manually edited using the
BioEdit program [44]. To assign identity to each sequence with statistical significance, it
was subjected to a homology comparison against the GenBank nucleotide database, making
use of the nucleotide BLAST algorithm (https://blast.ncbi.nlm.nih.gov/Blast.cgi accessed
on 15 May 2026). The sequences have been deposited in the GenBank nucleotide database
(https://www.ncbi.nlm.nih.gov/genbank/ accessed on 15 May 2026) under accession
numbers PZ407960 to PZ407968.

To perform the phylogenetic analysis, sequences were taken from the GenBank nucleic
acid database. The complete set of gene sequences was employed for a multiple alignment
performed with the ClustalW algorithm in MEGA v.11 [45]. The resulting alignment
was checked and manually corrected. Moreover, phylogenetic trees were built using the
Maximum Likelihood (ML) and Neighbor Joining (NJ) methods of statistical inference, both
for individual genes and for concatenated sequences. In the case of the concatenation of
genes, the Farris test was initially performed using methods PAUP* based on the inference
on parsimony to establish whether these genes could be used [46,47]. Through the Mesquite
program, the sequences were concatenated [48]. The evolutionary history was inferred
using the ML method based on the Tamura 3-parameter (I + G) model with 10,000 replicates
of random-addition taxa and tree bisection and reconnection branch swapping. Branch
support was assessed using 1000 bootstrap replicates. All positions were weighted equally.

3. Results
With a total sampling effort of 910 trap-nights, we recorded 127 captures (61 in 2017

and 66 in 2018). Ectoparasites were recovered from 16 rodents: 26 fleas—Craneopsylla
minerva wolffhuegeli (18), Neotyphloceras crackensi (3), Polygenis rimatus (4), Ectinorus sp. (1)—
and 6 Gigantolaelaps wolffsohni mites (6). Specific host–parasite associations are detailed in
Table 2.
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Table 2. Rodent–flea (F) and rodent–mite (M) associations found per year. The number indicates how
many times that association was recorded in that year.

Year Rodent Ectoparasite Site

2017 Graomys griseoflavus Neotyphloceras crackensis (1) F A
Craneopsylla minerva wolffhuegeli (1) F A

Calomys musculinus Craneopsylla minerva wolffhuegeli (1) F A
2018 Graomys griseoflavus Neotyphloceras crackensis (3) F A

Craneopsylla minerva wolffhuegeli (4) F A, C
Ectinorus sp. (1) F A
Polygenis rimatus (2) F A

Eligmodontia typus Craneopsylla minerva wolffhuegeli (1) F C
Calomys musculinus Craneopsylla minerva wolffhuegeli (1) F A
Oligoryzomys longicaudatus Gigantolaelaps wolffsohni (3) M A, C

Craneopsylla minerva wolffhuegeli (1) F A

Total genomic DNA was extracted from fleas and mites collected from all infested ro-
dents. The genus Bartonella was detected for the gltA and rpoB genes in all the ectoparasites
studied. Both genes were detected in fleas of the species Neotyphloceras crackensis (3/3),
Craneopsylla minerva wolffhuegeli (18/18), Ectinorus sp. (1/1) and Polygenis rimatus (4/4),
and in the mite species Gigantolaelaps wolffsohni (6/6). Among the PCR-positive specimens,
five individual ectoparasites, representing each positive ectoparasite species, were selected
for sequencing and molecular analyses (Supplementary Material Table S1). The resulting
sequences were deposited in GenBank under accession numbers PZ407960–PZ407963 (gltA)
and PZ407964–PZ407968 (rpoB).

Sequence analysis revealed genetic variation among the detected Bartonella variants.
The rpoB sequences corresponded to five distinct haplotypes, each showing nucleotide
differences among samples (Supplementary Material Table S1). Similarly, the gltA marker
showed four haplotypes and 29 variable nucleotide positions among the analyzed se-
quences (Supplementary Material Table S1).

For gltA, nBLAST analysis indicated 100% (query cover 100%; e-value = 0.0) identity
with Bartonella spp. For the rpoB gene, the nBLAST analysis indicated 99% (query cover 97%;
e-value = 3e−159) identity with Bartonella quintana. When both genes were concatenated,
it gave an identity of 98% with Bartonella quintana (query cover 100%; e-value = 2e−157).
Phylogenetic analyses through ML and NJ inferences were inferred from the gltA and rpoB,
separately analyzed, as well as by concatenating these genes, resulting in a total length
of 309 bp (Figures S1 and S2 in Supplementary Materials). The phylogenetic analysis,
both the ML and NJ inferences, showed the same topology; thus, only the ML is shown.
These results showed that all sequences obtained in this study are grouped with B. quintana
(Figure 2; Supplementary Material Figures S1 and S2). Although the amplified gltA and
rpoB fragments were shorter than those proposed by La Scola et al. (2003) for species-
level identification, these loci have been widely used in molecular surveys of Bartonella
because they contain informative polymorphic sites that facilitate preliminary genetic
characterization [49,50]. However, given the limited phylogenetic resolution provided by
these short fragments, we conservatively refer to the detected bacterium as Bartonella sp.
closely related to B. quintana rather than assigning it unequivocally to that species.
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Figure 2. Phylogenetic analysis obtained with the Maximum Likelihood methodology of Bartonella
spp. found in fleas and mites from Argentine Patagonia. A total of 309 bp were aligned nucleotide
sites of the bartonellosis genes gltA and rpoB, which were concatenated and subjected to analysis by
the Maximum Likelihood method. In the nodes, bootstrap values > 50% are shown. The GenBank
accession number for each genotype is indicated in parentheses after each Bartonella species.

The genus Rickettsia was not detected in the ectoparasites studied.

4. Discussion
Some studies have shown that the diversity of ectoparasites remains constant among

rodent communities in anthropogenic environments with varying degrees of alteration [51].
Interactions between wild and domestic animals facilitate horizontal transmission

and create new niches for pathogen evolution and persistence. Zoonotic agents can spread
to humans through any point of contact with wildlife or livestock. In this context, wild
rodents often act as silent links; by sharing micro- and macro-environments, they establish
epidemiological chains that bridge the gap between species. Most studies of rodent–
ectoparasites–pathogen associations have been conducted near natural protected areas [52].
Therefore, the information obtained in this study becomes even more relevant when one
considers that the sampling sites are private fields that are the visual essence of the One
Health approach. These areas blend wild environments with the presence of domestic
production animals: primarily cattle and sheep, and domestic dogs used for fieldwork but
living alongside people. The role of dogs, in this case, could be fundamental in linking
infections from wild and urban environments. Dogs act as reservoirs for various Bartonella
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species; notably, high prevalence rates have been reported in clinically asymptomatic
individuals [53–56].

Human body lice, Pediculus humanus humanus, are considered the main vectors of
trench fever caused by B. quintana [57]. However, B. quintana DNA and other species
have been amplified from bed bugs and cosmopolitan fleas including Ctenocephalides
canis, Ctenocephalides felis felis, and Pulex irritans (Pulicidae) [58]. Furthermore, B. quintana
infections have been reported to be one of the major causes of endocarditis. A recent review
highlights the lack of data on other arthropods-beyond lice-and a marked geographical
asymmetry in research; while some regions have abundant studies on the vectors of this
zoonosis, in others the information is practically nonexistent [59].

In southern South America, research has documented the circulation of Bartonella
among various flea species infesting rodents and other wild mammals. In Brazil, Bartonella
sp. DNA was identified in Craneopsylla minerva minerva from Oligoryzomys nigripes (3/6);
in Polygenis occidentalis from Oxymycterus nasutus and O. nigripes (2/5); and in P. platensis
parasitizing Akodon azarae and Scapteromys tumidus (2/2) [60]. Additionally, B. clarridgeiae
and Bartonella sp. were detected in Ctenocephalides felis (2/6) collected from wild felids such
as the margay (Leopardus wiedii) and jaguarundi (Herpailurus yagouaroundi), respectively [61].
In Chile, B. tribocorum was found in Plocopsylla sp. and Nosopsyllus sp. from Mus musculus
and Abrothrix spp. (11/39) [62]. Regional studies in Argentina show diverse findings:
in southern Patagonia, Bartonella sp. was detected in Neotyphloceras crackensis (28/36)
from Phyllotis xanthopygus, Eligmodontia morgani and Abrothrix hirta, whereas in northern
Argentina, López Berrizbeitia et al. (2024) reported B. quintana in C. m. minerva (10/22) and
Polygenis acodontis (6/14) from several wild rodents [13,14]. Most recently, B. rochalimae DNA
was amplified from Phthiropsylla agenoris (1/13) on armadillos (Chaetophractus villosus), and
from Pulex irritans (2/2) on plains vizcachas (Lagostomus maximus) and gray foxes (Lycalopex
gymnocercus) [16]. Research on the presence of Bartonella DNA in fleas in southern South
America shows wide variability in the apparent prevalences detected, both when analyzing
each flea species individually and when evaluating all samples. In the region, reported
values range from 8% to 100%, a range consistent with the findings of this study. Notably,
sample sizes per species are often relatively small, underscoring the logistical and technical
challenges inherent in wildlife field research.

The genus Gigantolaelaps is a group of large ectoparasitic mites that infest New World
sigmodontine rodents, specifically of the tribe Oryzomyini (such as O. longicaudatus) [57].
In this system, males reside exclusively in the host’s nest, whereas females live on the
host for feeding and dispersal. Although females acquire Bartonella (and other pathogens)
via hematophagy, they return to the protected nest microclimate to oviposit. So, the host
nest acts as a permanent physical and biological reservoir, buffered against the external
environmental fluctuations that typically constrain flea populations. Gigantolaelaps ensures
enzootic persistence to the host species and its offspring within the nest. This sex-biased
division of roles functions as an ecological strategy that prevents Bartonella clearance from
the rodent population, underscoring the critical and understudied epidemiological role of
this mite genus [63–66].

Although Rickettsia DNA was not amplified in this study, its presence has been doc-
umented for the study area in C. felis collected from a white-eared opossum (Didelphis
albiventris) [16]. D. albiventris is known to interact with rodents primarily through preda-
tion, sharing habitats, and serving as a host for common parasites. R. felis is an etiological
agent within the Spotted Fever Group (SFG). Although it is a cosmopolitan zoonosis, in
countries like Argentina it remains a neglected disease [67]. It is prevalent in both domestic
animals and humans, yet frequently underdiagnosed in its early stages due to clinical
symptoms that overlap with more common illnesses such as influenza and dengue [68,69].
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Sampling point C of this work is located very close to the Rickettsia record of Acosta et al.
(2025) [16]. The geographical coverage is an interface area between natural, rural and urban
ecosystems with abundant domestic canids and felids roaming about. The absence of this
bacterium in this rodent-focused study reinforces the need and importance of conducting
comprehensive studies, evaluating the role of rodents as reservoirs.

Local studies are foundational for mapping the epidemiological networks of pathogenic
microorganisms. Although these findings are site-specific and based on a relatively small
sample, the data collected between 2017 and 2018 constitute an essential historical baseline
for retrospectively assessing the impact of recent environmental changes. Consequently,
replicating and expanding this line of research is critical to validating these trends over
broader spatial and temporal scales. These results also serve as crucial indicators for neigh-
boring regions or countries with similar bioclimatic conditions. Furthermore, fleas are
well-known vectors; our positive molecular results in mites provide valuable information
about other ectoparasites that could be involved in the maintenance and transmission
cycles of Bartonella. These findings suggest an active wild cycle for this bacterium. Within
the One Health framework, information regarding the links between wildlife, ectoparasites,
and pathogens should ideally be prioritized when planning new urban developments.

5. Conclusions
This study confirms for the first time the presence of Bartonella sp., closely related

to B. quintana, in fleas and mites from wild rodents in northeastern Argentine Patagonia.
These results represent the first record for this region, as well as the first detection in South
America of Bartonella in the flea species Craneopsylla minerva wolffhuegeli, Ectinorus sp., and
Polygenis rimatus, and in mites of the genus Gigantolaelaps. These findings constitute an
essential baseline for the surveillance of environmental impacts on the epidemiology of
regional vector-borne diseases. The absence of Rickettsia in this study, despite previous
reports in the area, highlights the need for continued, comprehensive research. In future
research, it will be necessary to expand the sample size of ectoparasites and include the
hosts in the studies, in order to define their role as reservoirs of both Bartonella and Rickettsia.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/zoonoticdis6030029/s1, Supplementary Material Table S1. Molec-
ular characterization of Bartonella-positive ectoparasite specimens analyzed in this study. The table
shows the ectoparasite species, GenBank accession numbers for the gltA and rpoB sequences, and the
polymorphic nucleotide sites identified among the sequences generated in this study. Nucleotide
positions correspond to the aligned sequences for each marker. Dots (.) indicate nucleotide identity
with the reference sequence used for the alignment, whereas letters indicate nucleotide substitu-
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