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Evolution Analysis of Microbial Community During the Running
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Abstract: In order to provide theoretical support for the optimization of anaerobic ammonium
oxidation ( ANAMMOX ) technology, high-throughput sequencing technology was used to study
the microbial community structure and its evolution in an ANAMMOX reactor. The results showed
that the reactor achieved nitrogen removal rate up to 1. 04 kg-N-m d " after 61 days. The total
nitrogen removal rate was above 75% . The microbial diversity in the reactor was very abundant,
including Proteobacteria, Chloroflexi, Chlorobi, Planctomycetes, etc. The microbial community
structure tended to be stable with the running process of the reactor. The proportion of
Proteobacteria and Planctomycete, associated with denitrification, totally achieved over 40% .
The proportion of ANAMMOX bacteria belonging to Planctomycete increased gradually with
reactor operation, which was the main reason for denitrification efficiency improvement. The
ANAMMOX bacteria Candidatus Kuenenia category dominated in reactor about 14% . A small
number of Candidatus Brocadia genus also existed in the reactor.

Key words: ANAMMOX ( anaerobic ammonium oxidation ) ; high-throughput sequencing;
community characteristics; denitrification; microbe
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Fig. 1 Up-flow ANAMMOX reactor
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Fig. 2 Running state of reactor
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Table 1 Alpha diversity of different activated sludge samples
e TS 5 OTU & Ace Chao Shannon Simpson Coverage
1 34 094 318 368 388 3.39 0.083 8 0.998 181
2 38 785 366 399 407 3.51 0.0742 0.998 659
3 41611 375 401 408 3.66 0.064 9 0.998 919
4 30018 284 347 343 3.46 0.064 2 0.997 901
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A A A0 ) R R AR S A AR A Y
Coverage [HI KT 99. 7% , BEE BRI 745 St
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Fig. 3 Composition of microbial community structure in
different period of ANAMMOX reactor at a
phylum level
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Table 2 Relative percentage of the denitrifying
bacterial in the ANAMMOX reactor %

B 1 2 3 4
ASIEEEIT 34.7425  34.2428  27.9432  26.444 1
FERIT 5.4767 13.5219  14.8677 27.7434

A1 40.2192  47.7647  42.8109  54.1875
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Fig. 4 Composition of microbial community structure in
different position of reactor at a phylum level
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Fig. 5 Tree of similarity among different samples
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Table 3 Taxonomy of phylum Planctomycetes

Il XN H # &
Phycisphaerae Phycisphaerales Phycisphaeraceae
Planctomycetales Planctomycetaceae
Candidatus Scalindua
Planctomycetes Planctomycetia Candidatus Kuenenia

Brocadiaceales

Brocadiaceae Candidatus Brocadia
Candidatus Anammoxoglobus

Candidatus Jettenia

B Candidatus Kuenenia (a)

= SM1A02

= AKYG587
1-8

= norank
unassigned

74%

" Candidatus Kuenenia ~ 36% (b)

" Candidatus Brocadia

= SM1A02
AKYG587

= unassigned

4%

44%

E6 REFFERITHARSE(BKE)
Fig. 6 Constituent proportion of the Planctomycetes bacterial communities in the reactor at a genus level
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