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“Candidatus Rickettsia asemboensis” is an obligate intracellular bacterium of the Rickettsiales order, genet-
ically related to species belonging to the Rickettsia felis group, agents of flea-borne spotted fever. Here
we report for the first time the detection of “Ca. R. asemboensis”, a flea-associated organism, in Rhipi-
cephalus sanguineus ticks. It is the first occurrence of this emerging bacterium in Brazil, which increases
the geographical distribution of this R. felis-like agent.
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1. Introduction

Rickettsia felis and related Rickettsia species are worldwide
distributed emerging pathogens. Recently, there is an increas-
ing number of reports around the world implicating these agents
as a human pathogens. The syndromes associated to R. felis and
its related species are also referred as flea-borne spotted fever
(Angelakis et al., 2016).

“Candidatus Rickettsia asemboensis” is a recently described bac-
terium of the Rickettsiales order. It is genetically closely related
to the human pathogen Rickettsia felis, and it has been found in
endemic areas of flea-borne spotted fever (Jiang et al., 2013). Until
now, it was only described infecting fleas associated to domestic
animals, rodents and from human households, such as Xenopsylla
cheopis, Synosternus cleopatrae, Pulex irritans, Ctenocephalides felis
and Ctenocephalides canis. In addition to the site of first descrip-
tion (Asembo, Kenya), this microorganism has been additionally
reported in South Africa, Israel, Ecuador, Colombia and United

* Corresponding author at: Instituto de Pesquisas Veterinarias Desidério Finamor
(IPVDF), Estrada do Conde, 6000, Eldorado do Sul, 92990-000, RS, Brazil.
E-mail address: jose.reck@gmail.com (J. Reck).

http://dx.doi.org/10.1016/j.actatropica.2016.12.008
0001-706X/© 2016 Elsevier B.V. All rights reserved.

States (Jiang et al., 2013; Oteo et al., 2014; Rzotkiewicz et al., 2015;
Faccini-Martinez et al., 2016; Billeter et al., 2016; Kolo et al., 2016).
According to the concept used for novel/unclassified Rickettsia
spp., the potential of unknown or novel bacterial species as disease
agents is never ruled out when other species from the same genus
are pathogenic, particularly for vector-borne organisms (Labruna
et al,, 2007). In recent decades, diseases associated with rickettsial
bacteria are considered as emerging and re-emerging diseases
worldwide, particularly for those species belonging to the Spot-
ted Fever Group (which includes R. rickettsi and R. parkeri) and
Transitional Group Rickettsia (which includes R. felis and “Ca. R.
asemboensis”) (Parola, 2011; Sahni et al., 2013). Here, we report
the detection of “Ca. R. asemboensis” for the first time in Brazil.
Moreover, it is the first evidence of “Ca. R. asemboensis” in ticks.

2. Materials and methods

From February to March 2015, we performed tick collections on
stray dogs from Tapes municipality (30°40'25“S 51°23'56“W), Rio
Grande do Sul state, Southern Brazil. This area was chosen because
cases of fever of unknown origin were recently reported, including
one suspected human spotted fever fatal case.

Ticks identification was performed according Barros-Battesti
et al. (2006). Total genomic DNA was extracted from samples
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Fig. 1. Phylogenetic analysis of the gltA gene was performed using MEGA 7 software, using the Maximum Likelihood algorithm and Tamura-3-parameter with Gamma

distribution as the DNA substitution model and 500 bootstraps for the phylogeny test.

according to the protocol published by Aljanabi and Martinez
(1997). Samples were screened for Rickettsia spp. using a PCR assay
for a 401-bp fragment of the citrate synthase (gltA) gene (Labruna
etal.,2004).PCRamplification targeting was then performed for the
Outer Membrane Protein A (ompA) gene, directed for Spotted Fever
Group (SFG) Rickettsia (Oteo et al., 2004 ). To allow for the identifica-
tion of the Rickettsia found, we performed three other PCRreactions,
one directed to another gltA fragment (834 bp) (Labruna et al., 2004)
and two other for the htrA gene (434 and 549 bp) (Labruna et al.,
2004).

Sequencing of PCR products for the gitA and htrA genes was
performed. Contig sequences were assembled with Geneious R9
software (Biomatters Ltd., Auckland, New Zealand), and the con-
sensus sequences were submitted to a BLAST algorithm. The
phylogenetic tree of the gltA gene was building using MEGA 7
software (Kumar et al., 2016). This study was approved by Ethics
Committee of IPVDF (approval no. 13/2013).

3. Results and discussion

In 2015, some cases of humans showing long-term fever of
unknown origin were reported in Tapes. One case fatality was reg-
istered. The fatal victim reported a “bug” bite some days before the
onset of clinical findings. Local health authorities considered that
spotted fever was the presumptive diagnosis associated to the fatal
case. Then, we investigated the presence of Rickettsia spp. in ticks
from dogs of this locality. A total of 63 Rhipicephalus sanguineus ticks
(two larvae, 30 nymphs, 15 females and 16 males) were collected
from 14 stray dogs. No fleas or other ectoparasites were found in
sampled dogs.

One R. sanguineus male tick was positive in the screening PCR for
Rickettsia spp. for gltA gene. The sample was negative in the PCR for
the ompA gene, indicating that it was not SFG Rickettsia. The sam-
ple was positive in all three PCR reactions (gltA fragment 834 bp
and htrA fragment 434 and 549 bp). BLAST analysis showed 99%
and 100% identity with “Ca. R. asemboensis” isolate F30 (GenBank:
JN315968 and JN315969) for the gltA and htrA genes, respectively.
The sequences of gltA and htrA genes from samples of this work
were deposited in Genbank under accession numbers KX196267
and KX196268, respectively. The phylogenetic tree of the gltA gene
(Fig. 1) showed that the DNA sequence of “Ca. R. asemboensis” from
Tapes, Brazil, was close to that of “Ca. R. asemboensis” from Kenya,
and both were placed together with R. felis and R. akari in a clade
of the Transitional Group Rickettsia. The sequence of “Ca. R. asem-
boensis” is also highly similar (99%) to that of Rickettsia sp. strain

RF2125, a member of the R. felis-like genotype group that circulates
in fleas from Uruguay (Venzal et al., 2006).

This is the first report of “Ca. R. asemboensis” infection in ticks.
Also, it is the first detection of “Ca. R. asemboensis” in Brazil. This
rickettsia is genetically similar to Rickettsia felis, a flea-associated
Rickettsia considered pathogenic for humans (Raoult et al., 2001).
Regardless of the vast literature on Spotted Fever Group Rickettsia
spp. from Brazil (for a comprehensive review see Szabé et al., 2013),
data onR. felis-related species are scarce. The detection of Rickettsia
spp.in R. sanguineus draws attention since it is the most widespread
tick in the world (Dantas-Torres, 2010; Szab6 et al., 2010). In this
sense, further studies are needed to address the potential involve-
ment of ticks in “Ca. R. asemboensis” infection and transmission.

It is possible that “Ca. R. asemboensis” could be present in other
South American countries, as well as in other Brazilian regions.
These data increase the geographical distribution of this R. felis-
like agent. Further studies must address the association of “Ca.
R. asemboensis” with Brazilian cases of rickettsiosis and infection
prevalence.
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