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Abstract: To improve the removal efficiency of nitrogen and phosphorus, the biochemical
treatment of a full-scale wastewater treatment plant was renovated into improved AAO and fluidized
biological carrier process (FBC/MBBR) by adding fillers to an aerobic tank. In order to investigate the
composition and function of the microbial community under stable operation, metagenomic analysis was
used to further analyze the samples from anoxic tank, aerobic tank filler and aerobic tank in this
wastewater treatment system. Taxonomic analysis showed that the dominant bacterial phyla were
Proteobacteria, Actinobacteria and Chloroflexi. The dominant polyphosphate accumulating organism (PAO)
found were Accumulibacter (0.81%—-0.99%), Tetrasphaera (0.35%—0.75%) and Mycobacterium (1.00%—
1.54%). The relative abundance of ammonia-oxidizing bacteria (AOB) and nitrite-oxidizing bacteria (NOB)
bacteria were enriched in aerobic biofilm, and the typical AOB and NOB were Nitrosomonas (2.8%) and
Nitrospira (2.8%), respectively. The denitrification functional bacteria detected mainly included
Dechloromonas, Flavobacterium and so on. Otherwise, various key enzymes related to nitrification,

denitrification and Anammox during nitrogen removal were annotated and quantified.
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Fig.1 Microbial community composition at phylum level

and class level
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Fig.2 Function annotation of genes in the samples by
SEED systems database
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Fig.3 Function annotation of genes in the samples by

COG systems database
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Fig.4 Nitrogen transformation pathways mediated by

various microorganisms
WA AR AR AR AR 50 R 2% L A 4 0
Fe A B B AR SC A D REJE I F 5 R ULIAL 5, 1
REAS RN 3] 1 7 ) A A o A Je S SR A T
() A FE K amoA (7€ Q HH FIHT i) 3= B 43531y



%3945 £ 193

OE 4 K HE oK

www. cnww1985. com

140,166,532 hits) fl hao (7£ Q . HH A1 HT H {14 - &
4359 K 868,848 .1 656 hits) , L K 4 il )52 i 1k 1t At
1Y I B8 3 X narG/napAlnasA | nirK/nirS | norB . nosZ..
Horp s o B2 A Akl R il 00 D) RE L DR -F B v T A AL
R DI REIE P, 3k 5 2 BRI T Vs K A B
TR 8 2R TR R 0 Dy R A3 AT 5 S — B, HLAF AR R il
% 8 140 S5 A 25 AR 2 i 2 (17 012 hits) , U] 3545
R ALE 5 7K B R UA 38 R G b S Ak DR B e 2

25 000
m A SRR
U4 IR A
20 000 m AR AR
. 15000
i:\:
i
ﬁ 10 000
- ‘ H H ‘l
et I LA
I EE R E
K

E5 ZFERASMESRNRGEXHXBEEYFEE
Fig.5 Abundance of key enzymes for nitrogen metabolism

using metagenomic sequencing analysis
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Fig.6 Distribution of ammonia-oxidizing bacteria (AOB), nitrite-oxidizing bacteria (NOB), denitrifying bacteria (DNB) and

anaerobic ammonium oxidation bacteria (AMX) in samples
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