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Co- occurrence of Tetracycline Antlblotlc Resistance Genes‘and Mlcroblal Communities

in Plateau Wetlands Under the Inﬂuence ﬁf Human Activities
QIN Rong ) YU Qing-guo'*, LIU Zhen-ya"*, WANG Hang'**** i

(1. Yunnan Key Laboratory of Plateau Wetland Conservation, Restoration and Ecological Services, Southwest Forestry University, Kunming 650224, China; 2. National
Wetland Ecosystem Fixed Research Station of Yunnan Dianchi, Southwest Forestry University, Kunming 650224, China; 3. Key Laboratory of Urban Environment and Health,
Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China)

Abstract . The widespread use of antibiotics has led to a large number of antibiotics entering the environment, to which microorganisms have become resistant. In recent years,
with the intensification of human activities in the plateau region, the occurrence and migration of antibiotic resistance genes (ARGs) in plateau wetlands have attracted
considerable attention. Here, we selected the Caohai National Wetland Park, located in the Yunnan-Guizhou Plateau, as our study area. The contents of tetracyclines,
sulfonamides, quinolones, and macrolides in sediments from the upstream ( the pristine habitat near the spring eye) and downstream ( the sewage discharge outlet of residents)
areas of the river in the park were analyzed. Among them, the detection content of tetracycline antibiotics was 103. 63-2 185 pg+kg ™", which was the highest antibiotic
detection content. To further investigate the occurrence characteristics and influencing factors of tetracycline resistance genes, the influence of environmental factors, bacterial
community structure, and pathogenic bacteria on tetracycline ARGs under the influence of human activities were revealed via correlation analysis and network analysis. The
results showed that a total of 15 tetracycline resistance genes were detected in the upstream and downstream sediments. Among them, seven resistance genes including tetPA,
tetD, and tetPB were detected in the upstream, and 13 resistance genes such as tetPA, tetk, tetM, and tetX were detected in the downstream. The abundance of eight new
resistance genes in the downstream accounted for 43. 4% of the downstream genes. The tetracycline-like antibiotics and soil physicochemical indicators (1. e., available
phosphorus , total organic carbon, nitrate nitrogen, and total phosphorus) were the main environmental factors affecting the distribution of tetracycline ARGs. Additionally, the
bacteria detected in the upstream and downstream sediments belonged to 64 bacterial phyla, among which Proteobacteria, Firmicutes, and Bacteroidota were the main phyla
affecting the abundance of tetracycline ARGs; meanwhile, 27 pathogenic bacteria were detected in the upstream and downstream sediments. Network analysis showed that the
correlation between the eight new resistance genes and pathogens in the downstream area accounted for 70% of the network connectivity, and Listeria monocytogenes
Enterococcus faecalis, and Bacteroides vulgatus were identified as potential hosts for the transmission of tetracycline ARGs. Compared to the pristine habitat, the discharge of
domestic sewage introduced large amounts of antibiotics and also changed the microenvironment and microbial community structure of the river wetland. Additionally, it
increased the species of ARGs in sediments, which promoted the spread and transmission of ARGs among microorganisms and even pathogens.

Key words: plateau wetlands; tetracycline; antibiotic resistance genes ( ARGs) ; microbial community structure ; pathogenic bacteria
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Table 1~ Comparison of soil physical and chemical indexes between upstream and downstream
HH ol w(SWC) w(TOC) w(TN) w(TP) w(NO; -N)  w(NH;-N)  w(Olsen-P) CEC
/% /mg-g~! /mg-g~! /mg-g~! /mg-kg ™! /mg-kg ! /mg-kg ™! /cmol +kg ™!
us 8.18 38.9 14.5 1.62 5.18 1.72 21.2 0.07 23.0
DS 8.00 46.3 55.3 5.12 11.1 22.8 16.3 0.08 25.2
P1E 0.175 0. 580 0.049 0.008 ™ 0.256 0.007 ** 0.732 0.792 0. 540
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Fig. 3 Distribution of ARGs in upstream and downstream sediments
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Table 2 Index table of bacterial abundance and diversity
in upstream and downstream sediments
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Table 3 Network diagram parameters
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