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 16 

ABSTRACT 17 

The genetically improved farmed tilapia (GIFT, Oreochromis niloticus) is cultured widely for production of 18 

freshwater fish in China, while streptococcosis, likely related to pathogenic infections, occurs frequently in 19 

juvenile, mother, and operated GIFT. The gut microbiota plays an important role in nutrient digestibility in 20 

animals, and resveratrol (RES) has been used in feed for different freshwater fish species. Therefore, 21 

understanding changes in the tilapia gut microbiota across different concentrations of dietary RES 22 

supplementation is extremely important. The gut microbiota population in tilapia at 45 d after 23 

supplementation with different concentrations (0, 0.025, 0.05, 0.1 g/kg) of dietary RES was assessed by 16S 24 

rDNA gene sequencing. A total of 5445 operational taxonomic units were identified from all samples, and 14 25 

phyla and 81 families were identified from all fecal samples. The bacteria of the phylum Firmicutes were 26 

significantly enriched in the 0.025 g/kg RES group when compared with the controls. Proteobacteria, 27 

Firmicutes and Cyanobacteria were the most dominant three phyla in all samples. With the increasing 28 

concentrations, the proportion of beneficial microbial taxa (Acetobacteraceae and Methylobacteriaceae) 29 

increased, whereas the proportion of harmful microbial taxa decreased, eg. Streptococcaceae except for 0.1 30 

g/kg RES groups. RES did not affect the richness and diversity in tilapia gut microbiota. These findings 31 

provide information on the diversity and differences in GIFT gut microbiota database, and may contribute to 32 

developing strategies for management of diseases and long-term sustainability of O. niloticus culture. 33 
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 35 

1. Introduction 36 

The GIFT (Oreochromis niloticus) is sensitive to the stress of various treatments and is an ideal model for 37 

immunological experimentation[1-2]. The total global production of tilapia reached 1.6 billion tons in 2016 in 38 

China; however, the disease streptococcosis caused by Streptococcus iniae leads to high losses to the tilapia 39 

market amounting to approximately 23 billion dollars per year. A high amount of feed causes tilapia to grow 40 

faster between the months of May (July in some place) and September, and an effective strategy to reduce 41 

infection and disease is dietary supplementation with functional immunopotentiators. In recent decades, 42 

cultured microorganisms were the exclusive source from which to identify antimicrobial activity through 43 

their growth in standard laboratory culture medium[3]. A recent review showed that the gut microbiome of 44 

vertebrates plays an integral role in host health by stimulating development of the immune system, aiding in 45 

nutrient acquisition, and outcompeting opportunistic pathogens[4]. For fish, the gut microbiota is a reliable 46 

alternative approach to reveal the potential reservoir of antimicrobial compounds in the uncultured microbial 47 

community that inhabits the environment[5]. Researchers intent to find the relationship between gut 48 

microbiota with immune response or disease resistance, such evidences have been reported: fulvic acid 49 

(using Paramisgurnus dabryanus as a fish model)[5], mixed probiotic spores (Pangasianodon 50 

hypophthalmus)[6], Shewanella putrefaciens (Solea senegalensis)[7], probiotics (Pagrus major)[8], Ocimum 51 

americanum essential oil (Sciaenops ocellatus)[9], and probiotics or autolyzed yeast (Senegalese sole)[10]. 52 
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