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To obtain the structural biological insights into the complex formation of Helicobacter pylori CagA
oncoprotein with pro-oncogenic protein tyrosine phosphatase SHP2, we performed the structure-
function relation analysis in collaboration with Prof. Toshiya Senda at the High Energy
Accelerator Research Institute. Comparing the SHP2-binding mode of East Asian CagA with that

of Western CagA based on the crystal structures, we found a unique structure that is specific to
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East Asian CagA at the CagA-SHP2 binding interface. Single amino-acid substitution at the East
Asian CagA-specific residue demonstrated the biochemical relevance of the unique structure in
East Asian CagA-SHP2 complex formation. The CagA mutant also showed a decreased CagA
activity to induce cell morphological change, which is known as an indicator of aberrant activation
of SHP2 by CagA in cultured cells. These data collectively support the idea that inhibition of the
unique structure formation at the East Asian CagA-SHP2 binding interface leads to suppression
of the CagA oncogenic activity. Given this, to explore and develop the small compounds that
specifically inhibit the complex formation of Helicobacter pylori virulence factor CagA with pro-
oncogenic protein tyrosine phosphatase SHP2, we employed the Amplified luminescence
proximity homogenous assay (Alpha), a protein-protein interaction (PPI) detection technique that
can be applied to a high-throughput screening, to establish the in vitro CagA-SHP2 binding assay
system. For an Alpha donor, chemically-modified N-SH2 domain of SHP2 was prepared using £.
coli expression system or cell-free protein synthesis. N-terminally epitope-tagged tyrosine-
phosphorylated CagA peptide was synthesized and used as an Alpha acceptor. First, the N-SH2
domain prepared by using the bacterial expression (N-SH2Z<k) was subjected to reconstitution
of CagA-SHP2 interaction in an Alpha experiment. The result showed that the Alpha signals
were detected in a dose-dependent manner and competitively inhibited in presence of untagged
tyrosine-phosphorylated CagA peptide, indicating the specific CagA-SHP2 interaction was
observed in the Alpha system. A chemical library was subjected to this high-throughput primary
screening system and we obtained approximately 300 candidates of hit compounds. However,
secondary screening indicated that the hit compounds were all false positives and Alpha
screening using N-SH2# /i lacks reproducibility. Next we improve the Alpha screen system using
N-SH2 domain prepared by cell-free protein synthesis (N-SH2cellfree). The modified Alpha system
showed high Z’ factor (>0.8) and a favorable sensitivity in competitive inhibition by untagged
tyrosine phosphorylated CagA peptide. In addition, we constructed a high-throughput system
detecting enzymatic activation of SHP2 by CagA. The improved Alpha and newly established

enzymatic systems will be subjected to primary compound screening in 2017.
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