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Characteristics of Microbial Community in Each Compartment of ABR

ANAMMOX Reactor Based on High-throughput Sequencing

CHEN Chong-jun'*”, ZHANG Hai-qin', WANG Yao-qi', YU Xu-liang', WANG Jian-fang'”, SHEN Yao-
liang'*”

(1. School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009 , China; 2. Jiangsu
Collaborative Innovation Center of Technology and Material of Water Treatment, Suzhou 215009, China; 3. Key Laboratory for Water
Pollution Control and Environmental Safety, Zhejiang Province, Hangzhou 310058 , China)

Abstract: In order to investigate the characteristics of microbial community in each compartment of ABR anammox reactor, a five-
compartment ABR reactor was used to analyze the microbial community by Miseq High-throughput Sequencing during the steady
operational process. The results indicated that the denitrifying bacteria coexisted in the reactor, such as Proteobacteria, Planctomycete,
and Nitrospirae bacteria, and the percentages of these three microbial populations in the sludge were 11. 66% -20.28% , 2. 18% -
7.94% and 0. 19% -6.30% , respectively. In addition, there were four dominant genera in the phylum Proteobacteria: Rhodoplanes,
Dok59, Rubrivivax and Bdellovibrio. Furthermore, Candidatus brocadia and Candidatus kuenenia were the main genera in the phylum
Planctomycete. The color of sludge in the five compartments, in turn, varied from red to black. In addition, the biodiversity index of
Chao, ACE, Shannon and Simpson indicated that the richness and diversity of microbial community increased gradually, and at the
same time, the relative abundance of Proteobacteria increased while that of Planctomycetes gradually decreased. The above conclusion
was consistent with the laws of substrate degradation and enrichment of functional microorganisms.

Key words: anaerobic baffled reactor ( ABR); compartment; ANAMMOX bacteria; microbial community characteristics; high-
throughput sequencing
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Fig. 1 Schematic of anaerobic baffled reactor

ABR RV # R ISR 7 =s 1T, JRACR A
AR HPLC K, A5 ) AR B i K R B vk R, K
NH," -NFINO, -N¥& & 73 51| % il 7€ 55 mg-L~" il 60
mg-L™" K S5 83 Bf1a] (HRT) 48 h''°'. 120 d J&,
ABR [ 7 Ji 20 DR AR SR AR R A5 L) 0T ik AR E
BT, e T A RS HRT 25 h,
N B0 AR ) TN RBRACR , % TN A9 B R
>80% ,TN LRk 504.8 g- (m’-d) ™', A4

B == 0 R R 1 R BR BTHROR &, NH, -NFINO, -NFEA
FESS 1 ~2 PR g B8, MR R B L BR Ttk 510
97% M 2% , Ji st 55 3 ~ 5 B i i 2 STk R A B
B, k1.

%1 ABR RRS&BEMAME
Table 1 Nitrogen removal efficiency in each

compartment of ABR reactor

ABR %% NH; -N¥#JE  NO, N HELLR

KK 5 /mg-L"! /mg-L"! TIHRR/ %
JEK 55 60

A-1 HK 5 5 97
A-2 Kk 1 0 2
A-3 ik 1 0 0
A-4 K 1 0 0
A-5 K 1 0 0
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Fig. 2 Sludge pictures of each compartment during stable operation in ABR
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Table 2

Variations of richness and diversity estimators of microbial communities in the compartment of ABR reactor

R 27k OTU %k

Chao 8%k

ACE F8%( Shannon F§ %4 Simpson FE4

A-1
A-2
A-3
A-4
A-5

24211
31172
12 195
24 006
39 495

19 647
22732

9 690
20 499
31697

551
668
612
700
715

539
651
625
689
701

4.19
4.62
4.95
5.14
5.20

0. 033
0.033
0.020
0.013
0.014
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Taxonomic classification of bacterial communities in the compartment of ABR reactor at a phylum level
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i BT RS 9 4 R] 22 AN T

%*3 ABRERERTIEHAME (I1KFE) HESEERBANE DL %

Table 3 Relative abundance of the dominant denitrifying bacterial communities in the compartment of ABR reactor at a phylum level/ %

Bl A-1 A-2 A-3 A-4 A-S

Proteobacteria 11. 66 15.42 19.75 18. 14 20. 28
Nitrospirae 0.19 0.57 1.22 6.30 1.50
Planctomycetes 7.44 7.94 2.30 2.18 2.51
it 19.29 23.93 23.27 26. 62 24.29
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Fig. 4 Taxonomic classification of the Proteobacteria bacterial communities in the compartment of ABR reactor at a genus level
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