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Colonization and germination of pigmented Bacillus aquimaris SH6 spores in shrimp's gut conferring its probiotic effects to white-leg shrimps 
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Abstract

Bacillus aquimaris SH6 spores have been proven to produce carotenoids and exhibit beneficial effects to shrimp’s health. However, it is not clear how SH6 spores transit and interact with shrimp's gut, which is a key information conferring its effects to the host. In this study, our data revealed that counts of SH6 spores in shrimp gut increased over feeding time, up to 70 CFU/gut after 28 days, indicating colonization of SH6 spores in shrimp’s gut. By measuring mRNA expression coding for SH6 amylase from total RNA extracted from shrimp’s gut, we detected germination of the live SH6 spores during transition and colonization of SH6 spores in shrimp’s gut. As result, after 14 day-feeding, SH6 spores induced SOD level nearly twice compared to other three control groups (Negative, Carophyll, and SH6 carotenoids). After 28 day-feeding, we found that bacterial population of white-leg shrimp’s gut in SH6 spore groups were the most diversified with the presence of  6 major useful species, and that the total live counts in SH6 spore groups were about 2-fold higher (330-483 counts/gut) than that of the control groups (163-213 counts/gut). The astaxanthin level and red color score were highest in the Carophyll and SH6 carotenoids groups (OD480 = 1.6-2.2;  red color: 22), then followed by the 5 x 106  and 1 x 106 groups (OD480 = 0.81;  red score: 21), which was 1.6 fold higher than the control and 5 x 105 group (OD480 = 0.37-0.50; red score: 20). Weight gain was effective in the three groups including 5 x 106, 1 x 106 and SH6 carotenoid groups compared to others. In conclusion, SH6 spores can colonize, germinate and improve useful microbiota of shrimp’s gut to show its probiotic activity to the host, and that the dose of 1 x 106 cfu/g pellet was optimal.
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