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Investigation on intrinsic blood infection mechanism of Pseudomonas aeruginosa on

the basis of CGH analysis
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The type 111 effector exoS gene and genes encoding type IV pili were previously

Y|
identified through CGH analysis. We focused on these genes, and revealed that type IV pili had ability to
cause increase in Ca2+ concentration of epithelial cells through binding to Ca2+ regulator CAMLG, and it
was also found that ExoS had ability to cause necrosis of human epithelial cells through binding to host

factor KIF7.
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Figure 1. Effect of PilA overexpresson in
BEAS2B cdls on cytoplasmic Ca** and

NF-AT activity. (A) Overexpression of PilA and
cytoplasmic Ca?* concentrations. There was a
significant difference between transfection with
the sig(-)Pil A construct and the mock vector at 24
and 48 h post-transfection (P<0.001). (B)
Overexpression of PilA and NF-AT-dependent
luciferase activity. There was a significant
difference between transfection with the
sig(-)PilA construct and the mock vector at 24
and 48 h post-transfection (P<0.005 and P<0.05,

respectively).
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Structure of full-length ExoS (ExoS-fl) and truncation mutants in pGBKT7
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Structure of full-length ExoS (ExoS-f]) and ion mutants in pGBKT7
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Figure 2. ExoSAC2 binding to KIF7 ¥1%. (A)
Analysis of which region of the exoS gene results
in lethality in yeast. Schematic representation of
the structure of full-length ExoS (ExoS-l) and
the truncation mutants in pGBKT7, showing the
viability of transfectant yeast cells with Yes (O)
or No (X). (B) GST pull-down assays of the
interaction of ExoS with KIF7 *'® in vitro.
GST-KIF7 ¥ or GST aone immobilized on
glutathione-Sepharose beads was incubated with
ExoS. The proteins pulled down were analyzed
by western blotting using an anti-ExoS antibody

(Ab.). The arrow marks the ExoS protein in the
western blot. Coomassie brilliant blue staining of
the proteins analyzed by SDS-PAGE is shown on
the left. (C) Analysis of the interaction between
Ex0SA3, Ex0SAC, and ExoS-ADPRT?*% with
KIF7 1% using the yeast two-hybrid system.
(Top) The results of the growth of yeast strains
containing the pGADT7-KIF7 *'® or mock
vector plus the Ex0SA3, ExoSAC, and
ExoS-ADPRT?*3% constructs on culture media
with X-a-Gal. Positive interactions are indicated
by both the growth of yeast cells and consequent
development of a blue color in yeast cdlls.
(Bottom) Schematic representation of the
structure of full-length ExoS (ExoS-fl) and the

truncation mutants showing the KIF7 1% -

binding domain. A summary of the KIF7 1%

binding results are shown.

Jun Okuda, Asami Hanabusa, Naomasa Gotoh,
ExoS of Pseudomonas aeruginosa binds to a
human KIF7 to induce cytotoxicity in cultured
human bronchial epithelial cells, J. Infect.
Chemother., ,20 , 2014, 121-127
DOI: 10.1016/j jiac.2013.09.001.
Jun Okuda, Naoki Hayashi, Munenori
Arakawa, Shu Minagawa, Naomasa Gotoh,
Type IV pilus protein PilA of Pseudomonas
aeruginosa modulates calcium signaing
through binding the cacium-modulating
cyclophilin ligand, J. Infect. Chemother.,

,19 2013, 653-664
DOI: 10.1007/s10156-012-0536-y.



ExoS of
Pseudomonas aeruginosa binds to a human

KIF7 to induce cytotoxicity in BEAS-2B cells

87 2014 3 26
3 28
"
ExoS BEAS-2B
66

2013 10 12 10 13

2012 8
22 8 24

€Y

OKUDA, Jun



