Structure of Parasporin-1, a Novel Bacterial Cytotoxin against
Human Cancer Cells
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The crystal structure of parasporin-1 from Bacillus thuringiensis
strain A1190 has been determined at 1.76 A resolution. Parasporin-1
belongs to the Cry protein family, which includes insecticidal pore-
forming toxins successfully utilized in agriculture; however, the
protein is not insecticidal but specifically toxic to particular types of
cultured human carcinoma cells. This strict selectivity suggests its
potential use as an anti-cancer drug.

Parasporin-1 has a three-domain architecture common to
available structures of other insecticidal Cry proteins; the main chain
of each domain is superimposed reasonably well with their
counterparts in spite of low sequence homology. Significant
deviations are found in a few limited regions. Of particular interest is
the N-terminal extension upstream of domain 1, which clamps the
domain to domain 2 and which presumably disable the transformation
of the domain necessary for pore formation. Among the available Cry
protein structures, only the inactive Cry2Aa protoxin has an analogous
structure. These observations along with biochemical results [1]
suggest that parasporin-1 may act as a simple ligand to activate an
unidentified signaling pathway leading to malfunction of membrane
channels rather than as a pore-forming toxin.
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