
Accepted Manuscript

Title: Molecular heterogeneity of Rhipicephalus sanguineus
sensu lato and screening for Ehrlichia canis in mainland
Portugal

Authors: Gustavo S. Sanches, Joana Couto, Rita
Silva-Pedrosa, Joana Ferrolho, Ana Sofia Santos, Maria
Margarida Santos-Silva, Sandra Antunes, Ana Domingos

PII: S1877-959X(17)30522-8
DOI: https://doi.org/10.1016/j.ttbdis.2018.06.002
Reference: TTBDIS 1051

To appear in:

Received date: 13-11-2017
Revised date: 4-6-2018
Accepted date: 5-6-2018

Please cite this article as: Sanches GS, Couto J, Silva-Pedrosa R, Ferrolho J, Santos AS,
Santos-Silva MM, Antunes S, Domingos A, Molecular heterogeneity of Rhipicephalus
sanguineus sensu lato and screening for Ehrlichia canis in mainland Portugal, Ticks
and Tick-borne Diseases (2018), https://doi.org/10.1016/j.ttbdis.2018.06.002

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.ttbdis.2018.06.002
https://doi.org/10.1016/j.ttbdis.2018.06.002


1 
 

Molecular heterogeneity of Rhipicephalus sanguineus sensu lato and screening for 

Ehrlichia canis in mainland Portugal 

 

Gustavo S. Sanchesa*; Joana Coutoa; Rita Silva-Pedrosaa; Joana Ferrolhoa; Ana Sofia Santosb; 

Maria Margarida Santos-Silvab; Sandra Antunesa; Ana Domingosa 

 

a Global Health and Tropical Medicine, Instituto de Higiene e Medicina Tropical, 

Universidade Nova de Lisboa, Rua da Junqueira,100, 1349-008 - Lisboa, Portugal 

b Centro de Estudos de Vetores e Doenças Infeciosas Doutor Francisco Cambournac, Instituto 

Nacional de Saúde Doutor Ricardo Jorge, Avenida da Liberdade 5, 2965-575 - Águas de 

Moura, Portugal 

 

*Corresponding author e-mail: gustavo.seron@ihmt.unl.pt 

 

Abstract 

 

The present study aimed to expand knowledge regarding the molecular characterization of R. 

sanguineus s.l. in Portugal and to screen for ticks naturally infected with E. canis. A total of 

113 R. sanguineus s.l. were collected questing or attached to domestic and wild animals from 

the 18 administrative regions of mainland Portugal. All the ticks were analyzed for the 16S 

rRNA and the partial sequences obtained showed high genetic similarities with specimens 

belonging to the temperate lineage. These sequences revealed eight haplotypes (H1‒H8), with 

a genetic distance ranging from 0.3% to 1.4%. A convenience sample representing 

approximately 75% of all the R. sanguineus s.l. ticks collected was tested for the presence of 

E. canis by qPCR for the dsb gene. No ticks were found to be infected with this pathogen. 
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