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Antibiotic Resistance Genes in the Intestinal Microorganisms of Grass Carp
ZHAO Di"'*, XU Zai-yan®, WU Shan-gong'*, XIONG Fan'?, HAO Yao-tong'"*

(1.The Key Laboratory of Aquatic Biodiversity and Conservation of Chinese Academy of Science,
Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072,P.R.China;
2.University of Chinese Academy of Sciences, Beijing 100039,P.R.China;
3.Huazhong Agricultural University, Wuhan 430070,P.R.China)

Abstract; Abuse of antibiotics in the aquaculture industry has resulted in antibiotic-resistant bacteria, which
pose a global threat to human and animal health. The resistance gene is the underlying cause of resistance
to antibiotics, and intestinal microbes are a repository of resistance genes. However, little research has
been carried out on bacterial antibiotic resistance genes in the digestive tract of aquaculture animals in Chi-
na. In this study, we explored the type and abundance of resistance genes in the intestinal microbiome of
grass carp (Ctenopharyngodon idellus). Genomic DNA from the intestinal contents of grass carp was ex-
tracted and sequenced, and the sequences were then annotated using shotgun metagenomic sequencing
technology. The resistance gene database (ARDB) was then screened for antibiotic resistance genes. We
obtained a total of 61,554 annotated microbial gene sequences, including 409 eukaryotic sequences, 88 ar-
chaeal sequences and 61,057 eubacterial sequences. A total of 1,011 antibiotic resistance genes from 123
genotypes were obtained, including 78 single-resistance genotypes (679 single resistance genes) and 45
multi-resistance genotypes (304 multi-resistance genes). The multi-resistance genes accounted for 30.1%
of the total resistance genes, indicating the possibility of a large number of multi-drug resistant microor-
ganisms in the intestinal tract of grass carp. Further, the anti-macrolide antibiotic gene, MacB, was the
most abundant resistance gene in the grass carp gut. This gene is rarely reported in studies on the domestic
water environment, probably because microorganisms are not resistant when MacB exists alone. This
study documented the types and quantities of microbial antibiotic resistance genes in the gut of grass carp,
providing basic data for the regulation of antibiotic use in aquaculture and verifying the feasibility of detec-
ting resistance genes by metagenomic sequencing technology.

Key words: grass carp; resistance gene; metagenomic sequencing; microorganism



