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Analysis of streptococcal translocation across epithelial barrier via
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Streptococcus pyogenes is a human-specific pathogen responsible for local
suppurative and life-threatening invasive systemic diseases. In the present study, a serotype M28
strain was found predominantly localized in tricellular tight junctions (tTJs) of epithelial cells
cultured in the presence of plasminogen (PLG). Several lines of evidence indicated that interaction
of PLG with tricellulin, a major component of tTJs, is crucial for bacterial localization.
Additionally, we demonstrated that PLG functions as a molecular bridge between tricellulin and
streptococcal surface enolase (SEN). The wild type strain efficiently translocated across the
epithelial monolayer, accompanied by cleavage of transmembrane junctional proteins. In contrast,
amino acid substitutions in the PLG-binding motif of SEN markedly compromised those activities. Our
findings provide insight into the mechanism by which S. pyogenes exploits host PLG for acceleration
of bacterial invasion into deeper tissues via tTJs.
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Figure 1. PLG is associated with bacterial
localization in tTJs. (a) Caco-2 cells were
infected with an EGFP-expressing S pyogenes
NIH35 strain as green images at an MOI of 10
for 2 h in the presence or absence of 2 pM human
PLG. White arrows indicate bacterial association
with tricellulin. (b) Tricellulin knockdown were
infected with EGFP-expressing GAS strain at an
MOI of 10 for 2 h in the presence of 2 pM
human PLG. ZO-1 and tricellulin were
immunostained and are shown as blue and red
images, respectively. GAS-infected cells were
analyzed using a confocal laser-microscope.
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Figure 2. PLG functions as molecular bridge
between SEN and tricellulin. TRIC proteins (a)
or TRIC-EC1 variants (b) were immobilized on
microtiter plates, then increasing amounts of
SEN were added in the absence or presence of 1
puM human PLG. Bound SEN was detected using
an anti-SEN antibody. All experiments were
performed in sextuplet with three technical
repeats. Data are shown as the mean £ S.D. of six
wells from a representative experiment. *, P <
0.01.
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Figure 3. Bacterial translocation is mediated by
interaction of SEN with human PLG. (a) Caco-2
cells were grown using a Millicell filter system,
and then infected with the NIH35 strain or sen
mutants at an MOI of 10 for 2 h. After removing
non-adherent bacteria, the ability of the S
pyogenes strains to translocate across epithelial
cells at 8 h after infection in the presence of
human PLG was assessed by examining medium
samples obtained from the lower chambers. (b)
Caco-2 cells (left panel) or Detroit 562 cells
(right panel) were infected with NIH35 or sen
mutants at an MOI of 10 for 7 h in the presence
of 1 uM PLG Cleavage of ZO-1, occludin,
tricellulin, and E-cadherin was detected in whole
cell lysates by Western blot analysis. [-actin
served as a loading control.
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