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Thurincin H is a bacteriocin produced by Bacillus thuringiensis. It is a 31-amino acid
peptide with a molecular weight of 3.1 kDa, a net charge of -2, and high
hydrophobicity. Physicochemical properties such as net charge and hydrophobicity
have been reported as critical determinants of antimicrobial peptide activity. The
controlled modification of these parameters through targeted substitutions could
provide insight into the relationship between physicochemical properties and the
antimicrobial activity of Thurincin H. The aim of this study was to evaluate the effect
of site-directed substitution of non-essential amino acids in the natural sequence of
thurincin H on its physicochemical properties, antimicrobial spectrum, and activity, by
generating rationally designed variants. Site-directed mutagenesis was used to
introduce lysine substitutions at specific residues, and antimicrobial activity was
assessed using a resazurin-based cell viability assay against Gram-positive and
Gram-negative bacteria. The tested microorganisms included Bacillus cereus,
Staphylococcus aureus, Listeria innocua, Escherichia coli K-12, and Vibrio cholerae.
Among the Gram-positive species, L. innocua and S. aureus exhibited greater
sensitivity to the mutant variants compared to B. cereus, as a higher number of
variants retained antimicrobial activity against these organisms. Within the Gram-
negative group, E. coli showed higher susceptibility than V. cholerae, and was even
more sensitive than B. cereus, the reference indicator strain. Overall, variants that
retained antimicrobial activity contained one, two, or up to three point mutations. In
contrast, variants harboring four mutations completely lost the ability to inhibit the
growth of all tested bacterial strains. Analysis of the physicochemical properties of
the variants suggests that both net charge and, in particular, hydrophobicity are
critical factors in maintaining antimicrobial activity. Active variants exhibited net
charges ranging from -1 to +3; however, variants with identical charges showed
significant differences in activity, indicating that hydrophobicity may be a decisive
factor. For example, variants TH-V5 and TH-V6 both had a net charge of +1 but
differed in their hydrophobicity index (0.852 and 0.342, respectively), and TH-V5
being more hydrophobic, retaining activity. A similar trend was observed with variants
TH-V7 and TH-V8 (net charge +2; hydropathy indices of 0.939 and 0.242,
respectively), where only TH-V7 maintained antimicrobial activity. The same pattern
was seen with variants TH-V9 and TH-V10. These results indicate that substituting
specific amino acids with lysine in the Thurincin H sequence modifies its
physicochemical characteristics, especially net charge and hydrophobicity, which
directly influence its antimicrobial efficacy.
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