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3. Research projects and annual reports

We have been focusing our research on the structural biology of infectious disease. Especially our
focus is macromolecular complexes, and we would like to reveal the interaction between the infectious
factor protein and human protein. These basic researches are expected to find a novel drug in infectious
disease.

This year’s accomplishments

(1) The iota toxin produced by Clostridium perfringens type E, is a binary toxin comprising two
independent polypeptides: la, an ADP-ribosyltransferase, and Ib, which is involved in binding to the cell
and translocation of la across the cell membrane. We have reported the cryo-EM structures of the
translocation channel Ib-pore and its complex with la (Nat Struct & Mol Biol., 2020) Furthermore, last
year, we reported binary CDT (CDTa and CDTb) toxin complex from the most clinically important
bacterium Clostridioides difficile (formerly Clostridium) ( Nature communications, 2022).
Recently, outbreaks of food poisoning in Japan were reported in which Clostridium perfringens was
strongly suspected to be the cause based on epidemiological information and fingerprinting of isolates.
The isolated strains lack the typical C. perfringens enterotoxin (CPE) but secrete a new binary toxin
consisting of two components: C. perfringens iota-like enterotoxin-a (CPILE-a), which acts as an actin
ADP-ribosyltransferase, and CPILE-b, a membrane-binding and protein-translocation component. We
are studying the difference of the pore in CPILE-b compared with Ib-pore and CDTb-pore.

(2) We are interested in the specificity of ADP-ribosyltransferase (ART). We have revealed the complex
structures of la-actin, C3-RhoA and ScARP-guanine for the last ten years. From these structures, we
understood they all use the ARTT-loop in common.

Recently, DNA ADP-ribosyltransferase including SCARP and pierisin are in the spot light. Now we are
trying to reveal the function and structure of DNA ADP-ribosyltransferase, CARP-1 from Meretrix
lamarckii .

(3) We are studing the function and structure of Mirabilis jalapa antiviral protein (MAP). MAP is ribosome
inactivating protein, which deactivate E.coli ribosome. We try to solve the structure of MAP by



crystallography and also reveal the complex structure with E.coli ribosome by cryo-EM. Furthermore,
MAP has anti-viral activity., but the molecular mechanism is open question. We are also interested in
the anti-viral activity of MAP.
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