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            Abstract
The success of Mycobacterium tuberculosis (Mtb) as a human pathogen relies on its ability to resist eradication by the immune system. The identification of mechanisms that enable Mtb to persist is key for finding ways to limit latent tuberculosis, which affects one-third of the world's population. Here we show that conditional gene silencing can be used to determine whether an Mtb gene required for optimal growth in vitro is also important for virulence and, if so, during which phase of an infection it is required. Application of this approach to the prcBA genes, which encode the core of the mycobacterial proteasome, revealed an unpredicted requirement of the core proteasome for the persistence of Mtb during the chronic phase of infection in mice. Proteasome depletion also attenuated Mtb in interferon-Î³â€“deficient mice, pointing to a function of the proteasome beyond defense against the adaptive immune response. Genes that are essential for growth in vitro, in vivo or both account for approximately 20% of Mtb's genome. Conditional gene silencing could therefore facilitate the validation of up to 800 potential Mtb drug targets and improve our understanding of host-pathogen dynamics.
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                    Figure 1: Tet-ON and Tet-OFF systems allow efficient and rapid silencing of proteasome expression.[image: ]


Figure 2: In vitro phenotypes caused by prcBA silencing.[image: ]


Figure 3: Induction of GFP expression in Mtb in mouse lungs.[image: ]


Figure 4: The proteasome is essential for optimal growth and persistence of Mtb in mice.[image: ]
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