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Chronic infection with cagA-positive Helicobacter pylori plays a central role in the development
of gastric carcinoma. The cagA-encoded 135-KDa CagA protein is delivered into gastric epithelial
cells via bacterial type IV secretion and localizes to the inner side of the plasma membrane, where
it undergoes tyrosine phosphorylation at the C-terminal EPIYA motifs by Src kinases. Tyrosine-
phosphorylated CagA then acts as an abnormal scaffold/hub that displays promiscuous binding
capability with a number of host proteins. Most notably, CagA shows versatile interaction with
SH2 domain-containing proteins such as SHP2 tyrosine phosphatase and the C-terminal Src kinase
(Csk) in an EPIYA phosphorylation-dependent manner. SHP2 is a bona-fide oncoprotein, gain-of-
function mutation of which is associated with a variety of human malignancies. CagA-SHP2
interaction also deregulates SHP2, causing aberrant activation of Ras signaling in the cytoplasm. In
the nucleus, SHP2 dephosphorylates parafibromin/Cdc73, a component of the Polymerase II-
associated factor (PAF) complex. Tyrosine-dephosphorylated parafibrmin specifically binds B-
catenin to activate Wnt target genes. Thus, SHP2 is involved in the regulation of the Ras pathway
and the Wnt pathway, both of which are closely associated with oncogenesis. CagA-Csk interaction
aberrantly stimulates Csk, resulting in the inhibition of Src kinases. By screening human proteome,
we isolated a human EPIYA-containing protein, Pragmin/Sgk223, which binds to Csk in an EPIYA
phosphorylation-dependent manner. The Pragmin-Csk interaction potentiates Src kinase activity by
sequestrating Csk to the cytoplasm. Given that H. pylori CagA competitively inhibits Pragmin-Csk
interaction while activating Csk through complex formation, reduced Src activity might be
important for successful H. pylori infection and subsequent pathogenesis in the stomach. CagA also
interacts with the polarity regulating kinase PAR1 via the C-terminal CM sequence independently
of CagA tyrosine phosphorylation. The CagA-PARI interaction inhibits PAR1 kinase activity and
thereby causes junctional and polarity defects as well as chromosomal instability. These findings
collectively indicate that CagA takes over cancer-related intracellular signaling by creating a
versatile signal perturbation complex. We recently succeeded in solving three-dimensional
structure of CagA by combining X-ray crystallography and NMR. The tertiary structural
information should facilitate our understanding of CagA as a bacterial pathogenic scaffold/hub that
underlies transformation of gastric epithelial cells.
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