Highlights
· A multi-parametric scoring system combined with heat map analysis was developed to select potential probiotics by taking into consideration both functional and safety criteria.Bacillus velezensis SM6 was identified as the top-performing strain among 87 isolates from common sole (Solea solea).
· The SM6 strain demonstrated 100% inhibition against major aquatic pathogens, including Vibrio and Aeromonas species.
· SM6 showed exceptional cell surface properties, with high hydrophobicity and strong adhesion to fish intestinal and skin mucus.
· Comprehensive genomic and in vivo testing confirmed that SM6 is non-virulent, antibiotic-sensitive, and safe for European seabass.
