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Expression of non-toxic mutant of E. coli heat-labile enterotoxin
(LT) in transgenic tobacco chloroplasts
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Abstract

Escherichia coli heat-labile toxin (LT) is a potent mucosal immunogen and
immunoadjuvant towards co-administered antigens. We describe a novel LT mutant with
greatly reduced toxicity that maintains most of the adjuvanticity. The non-toxic mutant
(LTK63), that contains a substitution Ser — Lys in position 63 of A subunit. LTK63
gene was cloned into chloroplast targeting vector for high level expression and material
inheritance. The recombinant vector was transformed to tobacco by particle bombardment.
PCR and Southern blot analyses confirmed stable homologous recombination of the
LTK63 gene into the chloroplast genome. Western blot analysis showed that the
chloroplast-synthesized LTK63 assembled into oligomers and were antigenically identical
with  purified native LTB. GMI-ganglioside binding assay confirmed that
chloroplast-synthesized LTK63 binds to the intestinal membrane GMI-ganglioside receptor.
Successful expression of foreign genes in tobacco chloroplasts augurs well for
development of vaccine in edible parts of transgenic plants. (This research was supported
by a grant for international cooperation from the Ministry of Science and Technology,
South Korea)
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