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3D intestinal development and carcinogenesis by Hippo-YAP pathway
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Pathogenic roles of the altered metabolic programs against host immunity are

poorly understood. Here, we show that a pathogenic strain Francisella tularensis subsp. tularensis
(FT) has five amino acid substitutions of ribD in the riboflavin (RF) synthetic pathway; ribD is a
converting enzyme responsible for generating metabolites recognized by mucosal associated invariant
T (MAIT) cells. Metabolites from a free-living strain Francisella tularensis subsp. novicida (FN)
activated MAIT cells in a T cell receptor (TCR)-dependent manner, whereas introduction of FT-type
ribD to the free-living strain FN attenuated the activity in both humans and mice. Intranasal
infection mouse model showed that the FT-type ribD-expressing FN impaired Thl-type MAIT cell
expansion and bacterial clearance resulting in shortened survival compared to the free-living strain
FN. These results demonstrate that Francisella tularensis acquires pathogenicity by alteration of

metabolic programs during evolution.
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