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Regarding medical and veterinary medicine, the ticks of 

the genus Boophilus harbor many arthropod-borne 
pathogens such as the species belonging to the genera 
Babesia, Borrelia, and Anaplasma worldwide [1]. Also, the 
members of this genus are frequently associated with 
various endosymbiotic, non-pathogenic and vertically 
transmitted bacteria of Coxiella-, Francisella- and 
Rickettsia-like organisms. The endosymbionts of the ticks 
are very similar to the tick-transmitted pathogens 
suggesting that the ancestral origin of these endosymbionts 
might have been vertebrate pathogens acquired by the ticks 
while feeding on infected hosts [2, 3]. Ticks are hosts of 
various as yet unidentified microbes [4]. The family 
Brucellaceae from the order Rhizobiales, class 
Alphaproteobacteria, phylum Proteobacteria, comprises the 
type genus Brucella and six other genera including 
Ochrobactrum, Pseudochrobactrum, and Mycoplana [5, 6]. 
Some species of the genus Brucella cause brucellosis in 
human and different animals and are almost invariably 
transmitted by direct or indirect contact with infected 
animals or their products [7]. The role of Argasid and 
Ixodid ticks as vectors or reservoirs of Brucella have 
already been speculated [8]. Previously, the existence of 
Brucella abortus in sucking lice of several ruminants was 
reported by using real-time PCR [9].  

In the present study, we collected ticks from Talesh 
county, Lisar protected area, Guilan Province, north of Iran. 
The specimens were identified based on morphological 
features described in a taxonomical key [10]. DNA of a 
single adult female tick belonging to the genus Boophilus 
was extracted using phenol-chloroform method [11], and a 
nested PCR to amplify a partial fragment of 16S rRNA was 
performed under a touchdown temperature profile using the 

primers designed in this study, (forward 1: 5ʹ- ACC ATT 
TGC TAC GGA ATA ACT CAG -3ʹ, reverse 1: 5ʹ- CAG 
GCG GAA TGT TTA ATG CG -3ʹ, forward 2: 5ʹ- CCA 
AGG CGA CGA TCC ATA G -3ʹ, reverse 2: 5ʹ- CAC CTC 
AGC GTC AGT AAT GG -3ʹ). Amplification program 
included an initial denaturation of 4 min at 95˚C, 11 cycles 
of denaturation at 94˚C for 50 sec, annealing at 60˚C for 60 
sec with 1˚C decrease per cycle until 50˚C, extension for 60 
sec at 72˚C, followed by 25 cycles of denaturation at 94˚C 
for 60 sec, annealing at 50˚C for 50 sec , extension at 72˚C 
for 60 sec and a final extension of 72˚C for 5 min. The PCR 
reactions (25 μl) contained 1.5 U of Taq DNA polymerase 
enzyme, 2.5 μl PCR 10x buffer, 2 mM MgCl2, 200 μM 
dNTPs (all ingredients were from SinaClon®, Tehran, Iran), 
0.5 μl forward and reverse primers (10 mM), template DNA 
(50-100 ng/μl) and 14.8 μl sterile water. The PCR products 
were visualized on 1% agarose gel electrophoresis under 
UV light. The amplicons were purified using a commercial 
gel extraction kit (GeneJET, Thermo Fisher Scientific) and 
were sequenced using the primer forward 2 used in the 
amplification. The resulting 468 bp was edited manually 
and BLASTed against the sequences deposited in GenBank 
database. The genetic distance among the sequence 
obtained  in  this  study  and 13 similar  sequences  from the  
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GenBank database were calculated using maximum 
composite likelihood (MCL) model in MEGA7 software 
[12], and a phylogenetic tree was constructed using 
Bayesian inferences method (BI) in BEAST software (Fig. 
1). The generated sequence was submitted to the GenBank 
under the accession number MG282918. The Brucellaceae 
family clade that included our sequence had 3% and 5% 
genetic differences with the Rhizobiaceae and 
Bartonellaceae families, respectively. The BLAST results 
showed the isolated bacterium from the tick was a Brucella-
like species (Table 1). The members of the genus Boophilus 

seems to act as vectors of brucellosis in nature. Previously, 
the vectorial capacity of a soft tick, Ornithodoros 
lahorensis, in the transmission of Brucella agents was 
reported [13, 14]. Recently, DNA and RNA of B. abortus 
were detected in the sucking louse Haematopinus 
tuberculatus [9]. Also, the flies belonging to the genus 
Stomoxys and the family Tabanidae were reported as the 
mechanical vectors of Brucella [15, 16]. Further studies are 
required to confirm the real role of ticks as vectors or 
reservoirs of specific Brucella species in the epidemiology 
of brucellosis among animal and human populations.

 

Table 1. Similarity of the partial 16S rRNA sequence generated in this study with similar sequences from GenBank database 

Species Accession number Identity Query cover Total score 
Brucella suis MF173089 98.3 98 752 
Brucella sp. KC998937 98.3 98 752 
Brucella melitensis KC342250 98.3 98 752 
Brucella canis CP016977 98.1 98 747 
Brucella ceti KU324483 98.1 98 747 
Brucella pinnipedialis CP007743 98.1 98 747 
Brucella microti CP001578 98.1 98 747 
Brucella ovis CP000708 98.1 98 747 
Brucella vulpis NR_149245 97.8 98 741 
Brucella neotomae L26167 97.8 98 741 
Rhizobiaceae bacterium MF526754 96.1 97 695 
Bartonellaceae bacterium LT694673 93.1 98 630 

 

 
Fig. 1. Phylogenetic tree generated based on 16S rRNA sequence data of the Brucella-like species generated in this study and similar 
sequences from GenBank database constructed using Bayesian Inference method. The main clade of tree separated by a rectangular shape. 
The taxon of the present study is bold and defined with a name and GenBank accession number. Posterior probability values inserted in the 
place of nodes. Branch lengths are proportional to the evolutionary changes. The members of the families Rhizobiaceae and Bartonellaceae 
are included as outgroups. 



Brucellaceae in Haemaphysalis sulcata 

J Med Microbiol Infect Dis                                                 68                                                       2017 Vol. 5 No. 3-4 

ACKNOWLEDGEMENT 
We thank to the the director and personnel of Razi 

Herbal Medicines Research Center, Lorestan University of 
Medical Sciences for their technical assistance during this 
work and the  reviewers of this paper. 

 
CONFLICT OF INTEREST 

The authors declare that there are no conflicts of interest 
associated with this manuscript. 
 
REFERENCES 
1.  Sonenshine DE. Biology of ticks. Oxford UK: Oxford 
University press; 1993; 465. 

2.  Narasimhan S, Fikrig E. Tick microbiome: the force within. 
Trends Parasitol. 2015; 31 (7): 315-23. 

3.  Clay K, Fuqua C. The tick microbiome: diversity, distribution 
and influence of the internal microbial community for a blood-
feeding disease vector. Critical Needs and Gaps in 
Understanding Prevention, Amelioration, and Resolution of 
Lyme and Other Tick-Borne Diseases: The Short-Term and 
Long-Term Outcomes. Washington, DC: The National 
Academies Press; 2010; 435-57. 

4.  Ahantarig A, Trinachartvanit W, Baimai V, Grubhoffer L. 
Hard ticks and their bacterial endosymbionts (or would be 
pathogens). Folia Microbiol (Praha). 2013; 58 (5): 419-28. 

5.  Kämpfer P, Wohlgemuth S, Scholz H. The Family 
Brucellaceae. In: Rosenberg E, DeLong EF, Lory S, 
Stackebrandt E, Thompson F, editors. The Prokaryotes: 
Alphaproteobacteria and Betaproteobacteria. New York USA: 
Springer; 2014; 155-78. 

6.  Garrity GM, Bell JA, Lilburn T. The revised road map to the 
manual. In: Garrity GM, Brenner DJ, Krieg NR, Staley JT, 
editors. Bergey's manual® of systematic bacteriology: the 

proteobacteria: The Proteobacteria. Volume 2. USA: Springer; 
2004; 159-220. 

7.  Corbel MJ. Brucellosis in humans and animals. Geneva 
Switzerland: World Health Organization. 2006. 

8.  Zheludkov MM, Tsirelson LE. Reservoirs of Brucella 
infection in nature. Biology Bulletin. 2010; 37 (7): 709-15. 

9.  Neglia G, Veneziano V, De Carlo E, Galiero G, Borriello G, 
Francillo M, Campanile G, Zicarelli L, Manna L. Detection of 
Brucella abortus DNA and RNA in different stages of 
development of the sucking louse Haematopinus tuberculatus. 
BMC Vet Res. 2013; 9 (1): 236. 

10. Zaim M, Shayeghi M. Pictorial key of mites and ticks. 
Tehran, Iran: Tehran University of Medical Sciences Publication; 
1989; 93 [In Persian]. 

11. Sambrook J, Russell DW. Molecular cloning: a laboratory 
manual. 3 ed. UK: Cold Spring Harbor Laboratory Press; 2001; 
2344. 

12. Kumar S, Stecher G, Tamura K. MEGA7: molecular 
evolutionary genetics analysis version 7.0 for bigger datasets. 
Mol Biol Evol. 2016; 33 (7): 1870-4. 

13. Ayan F. The Role of Ornithodoros lahorensis ticks in the 
transmission of brucellosis. [PhD thesis]: Tehran University of 
Medical Sciences; 1988 [In Persian]. 

14. Telmadarraiy Z. Study on Ornithodoros lahorensis ticks 
infected to Brucella in Markazi province of Iran. In proceedings: 
International Congress of Parasitology. Izmir, Turkey; 2002. 

15. Baldacchino F, Muenworn V, Desquesnes M, Desoli F, 
Charoenviriyaphap T, Duvallet G. Transmission of pathogens by 
Stomoxys flies (Diptera, Muscidae): a review. Parasite. 2013; 20: 
26. 

16. Nevill EM, Phelps RJ, Stuckenberg BR. Vectors: Tabanidae. 
In: Coetzer JAW, Thomson GR, Tustin RC, editors. Infectious 
diseases of livestock: with special reference to southern Africa. 
Cape Town; New York: Oxford University Press, 1994; 87-92. 

 


