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Abstract: In order to investigate response mechanism of substrate fluctuations on microbial community structure
and nitrogen metabolism functional genes during the rapid start-up process of partial denitrification and anammox
coupling system (PD-Anammox) , the nitrogen removal efficiency, microbial community structure and nitrogen me-
tabolism functional genes of the coupled process were analyzed by changing the nitrogen substrate ratio and combin-
ing metagenomic and metatranscriptomic techniques. The results showed that the total nitrogen removal rate of PD-
Anammox process decreased significantly at the initial stage of the influent nitrogen source change, but its contribu-
tion was as high as 97.1% after long-term operation. There was a positive correlation between relative abundance of
Proteobacteria and content of nitrate nitrogen in influent, while relative abundance of Planctomycetes was negatively
correlated with the concentration of carbon source. The functional genes of anaerobic ammonia oxidation (hdh/hzo
and hzsA/B/C) , nitrate reduction genes (napA/B/C and narB/C) , nitrite reduction genes (nirS) were significantly

down-expressed after instantaneous nitrogen source shock. The expression levels of functional genes in anammox
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and denitrification increased significantly after the first day. After long-term operation, the PD-Anammox system re-

covered its nitrogen removal efficiency. Compared with the coupled system before nitrogen source shock , the expres-

sion levels of hdh/hzo and hzsA/B/C decreased, while the expression levels of nosZ increased.

Key words: partial denitrification and anammox ; substrate fluctuations;rapid start-up process; nitrogen metabolic

genes; microorganism
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Table 1 Influent quality and sludge sampling information
during the start-up of PD-Anammox coupled system
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Fig. 4 Variations of effluent nitrogen and their
removal rates in the coupled system
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Fig. 5 Variations of microbial community structure ( phylum

level) in coupled system under transient impact
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Fig. 9  Expression of nitrogen metabolic genes
in coupled system under transient impact
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