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Effect of Silver Nanopartlcles on Demtrlficatlon and Functlonal Gene

Abundances of Sediment in Dagu River Estuary and Northwest of Jlaozhou Bay.

BAL Jie!?, TIA,N Yan zhao' , SUN Peng-fel JMBAI Xiao- -yan’, LI Kui- rfi'nH ZHAO Yang-guo L2 == =
(1. College of EnVlrom‘nental Science and Englnferlng, Ocean University of Chjna, .angdao 266100 China; 2. Key Laboratory of
Mariné Environmental ‘Science and Ecology, Mmlstry o'fl EduLdthl’l Qingdao 266100 Chlnd 3. College of Marine Life Suences
Oceap Unlverglty of Chlna angdao 266003, Chlna)

Abstract: The influence o silver nanoparticles ( AgNPs )™ on the * denitrification performance, enzyme activity, and functional gene
relativefabffndances oflsediment was investigated based ori the methods of laboratory simulation incubation in the Dagu River estuary and
bay areadin the northwest of Jiaozhou Bay. The different dosages of AgNPs (i.e., 0, 135, and 1350 mg-L ™" in final concentration)
was added to the incubation system containing surface sediments and in-situ bottom water. During six days’ incubation, the
concentrations of NO; and NO, , NO; , and NO, reductases activity, and relative abundances of narG and nirS genes were measured
to explore the effects of AgNPs on denitrification and its mechanism. The results showed that AgNPs significantly inhibited NO; and
NO, reductive capacity, NO; and NO, reductase activity, and narG and nirS gene relative abundances, which led to aggravated
accumulation of NO, . The inhibition of NO, reductase was significantly greater than that of NO, reductase, and the inhibition of the
nirS gene was significantly higher than that of the narG gene. The inhibition of NO; reduction was mainly ascribed to the inhibition of
functional genes, but the inhibition of NO, reduction was mainly due to the inhibition of reductase activity. The inhibition of NO; and
NO, reductive capacity, NO; reductase activity, and narG and nirS gene relative abundances in the northwest of Jiaozhou Bay was
significantly higher than that in the Dagu River estuary.

Key words: Jiaozhou Bay; silver nanoparticles; denitrification; reductase activity ; gene abundances
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Table 1 Initial environmental factors at the stations

Y| E ¥ S ¥l
pH 7.51 8.07
R 22.1 31.7
NO; /mg-1.~! 0. 466 0.431
NO, /mg-L~! 0.031 0.029
NH, /mg-L"! 0.263 0.211
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