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Study of macromolecule transport into the cytoplasm using diphtheria toxin
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Diphtheria toxin (DT) inhibits protein synthesis of eukariotic cells by catalyzing the ADP-
ribosylation of elongation factor-2, which results in its inactivation. The first step of intoxication
by DT is binding of the toxin to a susceptible cell. The toxin molecules bound to the cell surface
are internalized by endocytosis and their A fragments, at least, enter the cytoplasm to exert their
effect. Thus, the toxin is a good marker for the analysis of endocytic process of proteins and the
mechanism of protein transport.

Vero cells, derived from monkey kidney, are one of the cell lines most sensitive to DT. We
demonstrated previously that a 14.5 kDa protein (DTR14.5) in Vero cell membrane is the DT
receptor, or at least a DT-binding molecule in the DT receptor complex. In this studies. we purified
DTR14.5 from Vero cell membrane.

For further analysis of the DT receptor and related proteins, we attempted to isolate mono-
clonal antibodies to those molecules. A monoclonal antibody which blocks the binding of DT to
Vero cells was isolated by immunizing mice with Vero cell membrane. The antibody inhibits the
binding of DT to Vero cells. This antibody does not directly react with DTR14.5, but react with
a novel membrane protein with 27 kDA, Further studies revealed that the 27 kDa protein and
DTR14.5 closely associate in Vero cell membrane and that the inhibition of the binding of DT to
the receptor is due to the binding of the antibody to the 27 kDa molecule.

Intravesicular low pH is believed to be required for the entry of the toxin into the cytoplasm.
We tested whether the toxicity of DT was inhibited by bafilomvcin Al, a specific inhibitor of
vacuolar-type H*-ATPase. When bafilomycin was added to the culture medium, the acidification
of intracellular vesicles in intact Vero cells was inhibited. At the same concentration bafilomycin
completely inhibited the toxicity of DT. The binding study of "[-DT revealed that the inhibition
was the step after internalization. These results indicate that vacuolar-type H*-ATPase is
involved in entry of DT into cytoplasm from endocytic vesicle.
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