©
2014 2016

Elucidation of autophagy evasion mechanism of Staphylococcus aureus by toxic
shock syndrome toxin-1
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Regarding the intracellular survival of S. aureus, we reported that toxic
shock syndrome toxin-1 (TSST-1) suppresses autophagy in a superantigenic activity-independent
manner. In this study, we further analyzed autophagy suppressing mechanism by TSST-1. In vitro
study revealed that TSST-1 interacts with one of Septin family proteins in the host cells.
Interaction of TSST-1 promotes function of this target protein to regulate the autophagy, which
then leads to suppression of autophagosome formation and decrease of the bacterial number in the
host cells. For in vivo analysis, S. aureus harboring superantigen activity-deficient mutant of
TSST-1 (mTSST-1) was constructed. Autophagy - suppressing activity of this S. aureus strain was
gonfirmed. We plan to analyze the mechanism using the mouse genetic modification model in the

uture.
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Fig.1l. S. aureus RN4220 localized with
autophagosomes and number of
autophagsosomes and bacterial cells
decrease in the presence of TSST-1.
YFP-labeling S. aureus RN4220 and RNtst
were used to infect into HelLa 229 cells.
(A) At 4 h after infection, immunostating
of LC3 was performed. Although
autophagosomes were suppressed by TSST-1,
both bacterial strains were localized in
autophagosomes. (B) Number of S. aureus
per cell and percentage of S. aureus in
autophagosomes was randomly quantified
from 100 cells. (C) Intracellular number
of S. aureus was quantified on TSA agar
plates at 24 h after infection.
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Fig.2. mTSST-1 expressed from S. aureus
RNmtst lacks superantigenic activity. It
reduces autophagosomes and bacterial
number in S. aureus-infected cells. (A)
mTSST-1 expressing S. aureus 4220 (RNmtst)

was constructed. The expression of toxin
was confirmed by Western blotting. (B)
Deficiency of superantigenic activity
from culture supernatant of RNmtst was
confirmed by IFN-y determination. Mouse
spleen cells were prepared and treated
with cultured supernatant from S. aureus
strains. BHI medium and non-treatment were
used as controls. At 72 h after incubation,
culture supernatants of spleen cells were
collected and IFN-y was determined by
ELISA. (C) Autophagy suppressing activity
of mTSST-1 from S. aureus RNmtst infection
was confirmed by Western blotting. (D)
Effect of mTSST-1 on intracellular
bacterial number was confirmed by counting
on TSA agar plates.
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