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Abstract
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Therapeutic peptides have emerged as a promising frontier in the development of
anti-cancer agents, classified into three main groups: antimicrobial/pore-forming peptides,
cell-permeable peptides, and tumor-targeting peptides. This classification, delineates the
diverse cellular targets of these peptides, offering a comprehensive perspective on their
potential applications in cancer treatment. Antimicrobial/pore-forming peptides (AMPs)
represent a subset of these therapeutic peptides with natural occurrences across living
organisms, integral to the innate immune defense mechanism. This study focuses on a
bioassay-guided fractionation approach to purify a bioactive peptide (PAP) from the soft
body tissue of marine gastropod T. radiatus, highlighting its multifaceted properties, and
utilizing sequential procedures such as ammonium sulfate precipitation, cation exchange
chromatography, and gel filtration chromatography. The purified antibacterial peptide
(PAP), exhibited exceptional efficacy against both Gram-positive and Gram-negative bacte-
ria, demonstrating particular sensitivity towards E. faecium, K. pneumoniae, and S. dysenteriae.
Further characterization revealed PAP’s stability across broad pH and temperature ranges,
serum stability, and the ability to form membrane pores, as evidenced by SEM analysis.
PAP displayed stability across diverse conditions and the ability to form membrane pores,
suggesting a potent antimicrobial mechanism. Significantly, PAP demonstrated noteworthy
anticancer activities by inhibiting proliferation in lung cancer cell lines (A549 and NCI-H460)
in a concentration-dependent manner, while exhibiting non-cytotoxicity to normal cells.
This selective anticancer effect was further evidenced by the promotion of angiogenesis
in chick embryos. The amino acid sequence of PAP (MSMGSFGFALAVMVLAVLVASAA-
GAPNTNLVSSACNGNKIPSGNPFFNNLGALLVDLEK) and its three-helix structure with
an extended loop were determined through MALDI-TOF-MS/MS analysis and in-silico
modeling, respectively.

In conclusion, this research unveils the multifaceted nature of the bioactive peptide
from T. radiatus, emphasizing its dual-action as a potent antimicrobial agent and a selective
anticancer drug candidate. These findings underscore the potential therapeutic significance
of marine peptides in addressing global health challenges, particularly in the context of
antimicrobial resistance and cancer treatment.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
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