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Abstract of Thesis

Vibrio parahaemolyticus is the leading cause of seafood—borne gastroenteritis in humans
worldwide. The major virulence factor responsible for the enteropathogenicity of this pathogen
is type III secretion system 2 (T3SS2), which is encoded on the 80-kb V. parahaemolyticus
pathogenicity island (Vp—PAI), the gene expression of which is governed by the OmpR—family
transcriptional regulator VtrB. In this study, I found a positive autoregulatory feature of
vtrB transcription, which is often observed with transcriptional regulators of bacteria, but
the regulation was not canonically dependent on its own promoter. Instead, this autoactivation
was induced by heterogeneous transcripts derived from the VtrB-regulated operon upstream of
vtrB. VtrB-activated transcription overcame the intrinsic terminator downstream of the operon,
resulting in transcription read—through with read—in transcription of the v¢rB gene and thus
completing the autoregulatory loop for vtrB gene expression. The dampening of read—through
transcription with an exogenous strong terminator reduced vtrB gene expression. Furthermore,
a V. parahaemolyticus mutant with defects in the vzrB autoregulatory loop also showed
compromises in T3SS2 expression and T3SS2-dependent cytotoxicity im vitro and enterotoxicity
in vivo, indicating that this autoregulatory loop is essential for sustained virFB activation
and the consequent robust expression of T3SS2 genes for pathogenicity. Taken together, these
findings demonstrate that the regulatory loop for vitrB gene expression based on read-through
transcription from the upstream operon is a crucial pathway in T3SS2 gene regulatory network

to ensure T3SS2-mediated virulence of V. parahaemolyticus.
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MEMERETFRORKNE Th DR E T U 4O ELERNFRE T Th 5 A yindEiE2 (T35S2) B
FHOBRBIL SO EFEINFVtrAE VirBIC Lo THIE SN D Z E a5 TV A, VirAlz &
BHVtrBiEfn 158 BUIEVEAL LA O FE M 20 03 SRS 1X R Cd - 72, Anggramukti & Add, VtrB2IT3SS2
B FREOIEG 2 EHELT 57210 T, HCBIBEFOBETEZERMSEL 2 LE2H AL, 61T,
ZOHCEE RIS R NI b B Y et — 2 —OiEMHIC L 5 b D T2, VirB
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