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Utilizing a thermal cycling sterilization method to activate ferredoxin-like protein
expression in Bacillus thuringiensis HS1 enhances tomato resistance to biotic and
abiotic stresses

Yi-An Cian', Jia-Ying Lin!, Ching-An Chang!, Hsiang-En Huang!
"Department of Life Sciences, National Taitung University, Taiwan R.O.C

Abstract

The Bacillus thuringiensis HS1 strain was pursued as an alternative to genetic modification to
enhance the resistance of plant to disease and environmental stressors by increasing ferredoxin (Fd)
expression. Nonetheless, live HS1 cells have raised biosafety concerns, as evidenced in previous
reports. This study developed a thermal cycling sterilization method to inactivate the HS1 strain,
designated as HS1-5S-10X. The experimental outcomes indicated that both HS1 and HS1-5S-10X
caused the expression of the majority of Fd genes in tomatoes, including FdA, FdB, FdC, and FdD.
However, it hindered the expression of root-type FdE. HS1-5S-10X effectively enhances the
resistance of tomatoes against the anthracnose fungus Colletotrichum karsti. In addition, it enhances
the tomato's resistance to salt stress, heat, and flooding conditions. Furthermore, both HS1 and HS1-
5S-10X treatments raised the expression of ethylene biosynthesis-related genes SIACS! and SIACO1,
while reducing the gene expression of the ethylene signal transduction gene SIERF I, with an
increase in SIERF'] gene expression observed solely under flooding stress caused by HS1 treatment.
This indicates a correlation between the induced resistance by HS1 and ethylene biosynthesis.
However, the effects of ethylene only become evident under flooding stress. The expression of
SIZEP gene was raised in terms of ABA biosynthesis genes, while the expression of SI4ABA2 gene
was lowered, especially under flooding stress caused by HS1 treatment. This suggests that HS1
treatment affects the initial stages of xanthoxin biosynthesis in the ABA metabolic pathway.
However, under flooding stress, both the SIZEP and SIABA2 genes were significantly suppressed,
which affects ABA biosynthesis. HS1-5S-10X exhibited a comparable influence pattern to HS1,
although with slightly delayed or weakened effects. These research findings emphasize that the
deactivation of HS1-55-10X indeed retains the ability to induce broad-spectrum resistance in
tomatoes, thereby reducing the risk of biological contamination linked to direct HS1 application.
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