Applying One Health to understand brucellosis biology


Members of the Brucella genus, are facultative extracellular intracellular zoonotic bacteria that cause reproductive disease in animals. The different species show strong host preference in spite of sharing 96-98% similarity at genome level. An integrated effort to understand brucellosis is taking place in Costa Rica, a tropical country of 51 000 km2 located in Central America. A total of 545 277 bovines were sampled between 2012-2016 from 8 672 herds. Sheep, goats, pigs, water buffaloes, horses and stranded cetaceans were also sampled between 1999-2016. Human and dog reported cases were documented. Seroprevalence data and the implications for the control of the disease will be presented.
[bookmark: _GoBack]WGS and MLVA analysis of Brucella abortus isolated from bovines and humans indicated the presence of several clusters, some in specific areas and others widely distributed in the country. Interestingly, the human isolates constituted an unique cluster. The first two human cases worldwide of Brucella neotomae were also reported. 
By the same means, elements of genetic variation were described, and in Brucella from marine mammals worldwide, they are related to oceanic distribution and preferred host. Extensive pseudogenization was found in these isolates as compared to terrestrial ones. In B. ceti isolates from wildlife dolphins further degradation of specific metabolic pathways was observed. Thus, gene loss through pseudogenization is a source of genetic variation in Brucella that relates to host preference. These findings are important to understand the natural history of brucellosis, its zoonotic potential and the impact of human interventions such as vaccination and domestication.





Bovine herd brucellosis seroprevalence ranged from 4.1 to 6.0% using Rose Bengal Test and iELISA. In goat and sheep herds, seroprevalence was 0.98 and 0.7% respectively, whereas in horse and water buffalo farms, it was 6.5 and 21.7% respectively. Feral and domestic pigs were seronegative. Six different cetacean species showed positive individuals (46.9%, n=54), being Stenella coeruleoalba (striped dolphins) the most frequent one. An increase in human and dog reported cases was observed.



we describe elements of genetic variation in Brucella ceti isolated from wildlife dolphins inhabiting the Pacific Ocean and the Mediterranean Sea. Comparison with isolates obtained frommarine mammals from the Atlantic Ocean and the broader Brucella genus showed distinctive traits according to oceanic distribution and preferred host. Marinemammal isolates display genetic variability, represented by an important number of IS711 elements aswell as specific IS711 andSNPsgenomic distribution clustering patterns. Extensive pseudogenization was foundamong isolates from marinemammals as compared with terrestrial ones, causing degradation in pathways related to energy, transport of metabolites, and regulation/tran- scription. Brucella ceti isolates infecting particularly dolphin hosts, showed further degradation of metabolite transport pathways as well as pathways related to cell wall/membrane/envelope biogenesis and motility. Thus, gene loss through pseudogenization is a source ofgenetic variationin Brucella,which in turn, relates to adaptation to different hosts. This is relevant tounderstandthenatural history of bacterial diseases, their zoonotic potential, and the impact of human interventions such as domestication
