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Mechanism of the cytotoxic effect exerted by type C botulinum hemagglutinin
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Botulinum neurotoxin is conventionally divided into seven serotypes designated
A-G, and is produced as large protein complexes through associations with nontoxic components, such as
hemagglutinin (HA). Type C HA (HA/C) is known to affect cell morphology and viability, the mechanism of
which remains unknown. In this study, | identified GM3 as the target molecule of HA/C. | found that
sialic acid binding of HA is essential for the activity. It was abolished when cells were pretreated with
an inhibitor of ganglioside synthesis. Consistent with this, HA/C bound to GM3 and a-series gangliosides
in a glycan array. In parallel, 1 isolated clones resistant to HA/C activity from a susceptible mouse
fibroblast strain. These cells lacked the expression of ST-1, the enzyme that transfers sialic acid to
lactosylceramide to yield GM3. In addition, these clones became sensitive to HA/C activity when GM3 was
expressed by transfecting the ST-1 gene. Thus, HA/C affects cells in a GM3-dependent manner.
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