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Microplastic-Induced Alterations t0 Antibiotic Re51stance Genes in Seawater

ZHOU Shu-yi- danl’2 ZHU Yong-guan'f? HUANG Fu- yll 2 - ¥ L, U :
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361021, |China} 2 Umve‘rqlty of Chlne%e Academy Sclen(‘e% Beijing 100049, China) - .

Abstract: The, 1ncreasmg and combmed pollution” of mlcréplastl(s (MPs) apd ayflblotl( reSIstance genes ( ARGS")win aquatic
envirohments i§ a great ecological and health gongern. [However, MP-induced alterations to ARGs!in seawater is poorly understood,
impeding|risk assessmient of plastics. We préfiled the diversity and, abundance off ARG and mobile genetic elements ( MGEs) in
ﬂeawfter a]fter the addmon of-three different MPS (PE, PVC a.nd PVA) and 49-day aerated incubation.’A total of 20, 35, 42, and 64
ARGs were detected in BLK, PE, PVC, andsPVA, w1th 2 4 = and 3 MGEs, respectively. The absolute abundance of ARGs in the
seawater gerated with™MPs ranged from 4. 01 X 106 copies+L~ i to 1. 05 x 10% copies-L.™". Additionally, the variety and richness of
ARGs annd MGEs in PVA were significantly higher than in the original seawater, or the seawater aerated with the other two MPs. This
indicates that PVA, which is water soluble, could induce more diverse and abundant ARGs in seawater. Significant correlations among
ARGs, MGEs, and 168 rRNA genes were observed, implying that the occurrence of MGEs in seawater may accelerate the transmission
of ARGs through horizontal gene transfer, and bacterial microorganisms could directly affect the propagation and dissemination of
ARGs.

Key words: microplastics; seawater; antibiotic; high-throughput qPCR; antibiotic resistance genes ( ARGs)
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Fig. 1 Characteristics of microplastics, determined by scanning electron microscopy
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Fig. 2 Number of ARGs and MGEs detected in seawater
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Fig. 3 Absolute abundance of ARGs and MGEs in seawater
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