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Bio-imaging reveals mechanisms of host-dependent pathogenicity of zoonotic
bacteria

Nakamura, Shuichi
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Leptospirosis is a worldwide zoonosis caused by the pathogenic Leptospira
spp. The severity of the disease differs for the combination of the leptospiral strains and host
species. We measured the dynamics of various leptospiral strains over the cultured kidney cells
using machine-learning-based image analysis. Our results showed that fast crawling motility on
kidney cells tends to result in severe symptoms. We also analyzed the crawling of mutant strains
lacking outer membrane proteins (OMPs). The behavior of clinical isolates and OMP-deficient mutants
showed the inverse correlation between adhesion and mobility, which could affect infection outcomes.

Our computer vision technique eliminated the restriction on available bacterial strains and
rovided information that could help understand the mechanisms underlying motility-dependent
acterial pathogenicity.
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