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The study of bovine tuberculosis through a One Health approach

Infections Bactériennes et Immunité du Ruminant (IBIR) ! : nathalie.winter@inrae.fr ( : +33 2 47 42 73 14 ! : aude.remot@inrae.fr ( : +33 2 47 42 78 59 If we could determine the basis for the ability of these pathogens to cause disease, we would be able to develop better control tools, such as vaccines and diagnostics, to control TB both in humans and animals. We see such a comparative study of human and animal pathogens as a key example of the One Health concept. 

•

  Set up protocols (PCLS) • Analyse the early immune factors after infection • Compare Mb and Mtb signatures Mb and Mtb strains PCLS remain viable after infection Transcriptional signatures after infection In situ localization of Mb in the alveoli, uptake by alveolar macrophages Cytotoxicity was evaluated by LDH r e l e a s e a s s a y ( L D H i n supernatant / (LDH in supernatant + LDH in tissu)) 1 and 2 days post infection. N=9 cows. 48 after infection, infected PCLS are fixed in PFA 4%, washed in PBS, permeabilized with triton and labelled with antibodies. Confocal microscope (x60) Mycobacterium bovis (Mb) is responsible for bovine tuberculosis (bTB), and M. tuberculosis (Mtb) for human TB. Both species target the lung where they are able to cause destructive inflammation. They also share more than 99.9% off their genome. Yet, Mtb rarely causes infection in cattle and epidemiological studies do not emphasize strong potential for Mb to infect humans, although zoonotic TB is possibly underestimated at the global level. The genetic reason(s) why one is an animal pathogen and the other a human pathogen are not clear. How did these mycobacteria evolve to become pathogenic? Why do Mb differ from Mtb in terms of virulence ? Do they manipulate the host immune response differently to establish infection?

ü•

  Two technologies used: Nanostring (UCD) and Fluidigm Biomark (INRAE) à VetBioNet WP8 ü RNA extraction protocols set up ü Design of 96 q-RT-PCR primers (INRAE) and Nanostring probes ("CodeSets") for 192 target (UCD) We have a dedicated portfolio of immune-related genes and expertise for the analysis of immune responses after infection with mycobacteria • Development of ex vivo model & novel analytical techniques and reagents to better characterize host-pathogen interactions under BSL3 conditions • One Health: Comparative study of Mtb / Mb infections • Infectiology: Increase our visibility & develop EU network Mobility allowances: FéRI & PHC Ulysses Funding: VetBioNet, EU project dedicated to animal and zoonotic infectious diseases (BSL3). Network / Research / Transnational access to infrastructure PCLS responses at D2 pi > D1 pi • Significative breed differences: Blonde d'Aquitaine > Charolaise • Granylocytes/macrophages recruitment signature induced by all strains (Mb3601 > AF2122 > H37Rv and BTB1558) A, B, C: Type I IFN pathway induced by Mb not Mtb C