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Structure and Dynamics of Microbial Community in the Denitrifying Sulfide

Removal Process

YU Hao'*, WANG Ai-jie', CHEN Chuan'

(1. State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology, Harbin 150090, China; 2. School
of Environmental Science and Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: In order to investigate the relationship between the structure of microbial community and the operational efficiency of the
denitrifying sulfide removal ( DSR) process, whole genomic DNA was extracted from sludge samples at each operational stage.
Functional gene arrays (FGAs), a high throughput metagenomic technology, was employed to characterize the change of microbial
community structure in DSR process. The results of diversity indices ( Simpson and Shannon indices) and clustering showed that the
microbial community structure changed greatly with stages according to the operational conditions. In stage I and I , diversity indices
and richness decreased due to acclimation of the microbial community to the environment, whereas they increased notably according to
the maturing of sludge which may indicate that the bioreactor entered the steady stage. Analysis of key functional genes showed that the
abundance of genes did not only reflect the activities of functional bacteria but also had a close relationship with the reactor
performance.

Key words:DSR process; functional gene array; microbial community; expanded granular sludge bed reactor; cluster analysis
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1.1 LEE 555
ASZE % FH Chen 281 ¥4 19 EGSB J b7 #.
TN PR ELA% 80 mm, {55 200 cm , H AL TAEIRF Ky 4

S g e B B K i i 9 =9.6 L-d ™'  HRT =
23.9 h, #F K R B B K, K& Y B H RN
CH,COO " ; 200 mg-L™", $*7; 200 mg-L™", NO; :
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3H,0: 50 mg-L~", NH,Cl; 50 mg-L~".
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Table 1  Operational data at the sampling time
. UBEN HEK/mg-1,7! EBRE/ % 7K /mg- 1!
o ATt s g
Wk BFTIE/d No: o e No: - e No; 507"
D1 1 384. 40 210. 60 205. 60 99.20 1.10 44.30 0. 00 101. 50
D2 20 370. 45 217. 60 164. 11 100. 00 100. 00 100. 00 76. 06 86. 55
D3 25 716. 00 389. 80 315.00 100. 00 89.19 100. 00 138. 60 67. 80
D4 32 799.71 409. 60 313.96 100. 00 100. 00 100. 00 327. 64 57.25

1.3 FEAH DNA RS

HRAE S i B 38 4T 25 40 I T 23874 1,
20,25, 32 d WHT BT S LHEATKM 5 mL
Eppendorf %/ | i3 B T - 80°C vkAH FP R 1E. Ik
B 200 wL f2 i i5 Je ke fb A 625 L 9 DNA $2
B (100 mmol-L~" Tris-HCl ( pH 8 ), 100
mmol-L~" EDTA(pH 8),100 mmol-L ™' #§fR4%4 (pH
8),1.5 mol-L™" NaCl, 1% CTAB) ¥ H] Zhou %
fH1S) SDS S4B DNA.

100 ng #2159 DNA E N B4R ] Templiphi
500 57 &5 ( GE Healthcare, Piscataway, NJ) 47
K, BN AMR 30°C LY 4 6 h, SRIGTE65CT
10 min R L. KRG DNA I CyS 9%
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B & (Qiagen) 4lifb, T 15, RAFT7E - 20°C VK A6
5 H.
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7€ 98°C F A5 3 min, £ 65°C T fFE. AUAFFES 1
SR TE 42°C T 4232 10 h. e se e )m, & i M
ScanArray 500 ( PerkinElmer, Boston, MA, USA) 7l
E T IG5 E R e R K
PR H 2 NI KW GeoChip 2.0. Zth A J&
HREREPEN R, 2 BT R G A W o e L % e P A 2
EIRHESC A D RERE P B A4 1 R TR % 5
B ek | AT 2 0 51 AT NCBI 0 2 v 2 0
HIFAN. 2 AL 124 2434 50 mer HSERZ IR
SEPRER G0 TRk AL, B, BRI, 5 ik A
A LI S BRAE N 910 000 24D REFEH
1.5 Hullasab B SR YIRER S5 7 b
SRR ENE AT Y — R 8 (fF
S - FRE) /B SR E 25 =2. 0 L il
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Fig. 1 Numbers of detected genes and diversity

indexes in sludge samples
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Fig. 2 Cluster analysis of all functional genes detected by GeoChip
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Fig. 3 Relative abundance of fundional genes involved
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