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Analysis of Community Structure on Sludge Aerobic/anoxic Digestion After

Ultrasonic Pretreatment

YE Yun-di', SUN Shui-yu', ZHENG Li', LIU Bao-jian>, CAI Ming-shan®, XU Yan-bin', ZHAN Xing-xing'

(1. College of Environmental Science and Engineering, Guangdong University of Technology , Guangzhou 510006, China 2. Guangzhou
Lijiao Sewage Treatment Plant, Guangzhou 510290, China)

Abstract: The microbial community structure of sludge aerobic/anoxic digestion after ultrasonic pretreatment was studied by PCR
amplification and DGGE based on 16S rDNA. The genomic DNA of sludge at different stages was extracted with SDS cell lysate
method. After purification of DNA, the 16S rDNA genes ( V3 region) were amplified by using the universal primers ( F357GC and
R518). The results of agarose gel(1.5% )electrophoresis showed that the PCR products were about 190 bp in length. The amplified
DNA fragments were separated by paralleled DGGE with the denaturant( urea and acrylamide) from 30% to 60% . The sequences were
used for homology analysis and phylogenetic trees were constructed. The DGGE profiles showed that the change of microbial diversity
was in correspondence to different periods. Compared with 0 d, the diversities of microorganisms were 61.2% , 48.2% , 46.4% ,
42.6% and 41.7% , respectively after 5 d, 10 d, 15 d, 20 d, 25 d. Shannon density index of bacteria experienced a process from a
gradual reduction to stable state. This suggested that ultrasonic pretreatment had a significant impact on bacterial community structures.
Cluster analysis of DGGE by UPGMA (unweighted air group method, arithmetic mean) divided all lanes into three clusters, which
corresponded to different periods during the whole experiment. The sequences indicated that Firmicute , Genuscitrobacter , Bacilli, o-
Proteobacteria, B-Proteobacteria were the predominant microbial populations in the process of sludge aerobic/anoxic digestion after
ultrasonic pretreatment.

Key words : ultrasonic pretreatment; aerobic/anoxic; microbial diversity; PCR-DGGE; cloning and sequencing
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Table 1 ~ Characteristics of aerobic/anoxic digestion of municipal sewage sludge at different sampling times

BAT A b BRI
IURER i)/ d eSS 448 DO B DO MLSS MLVSS AR
/mg-L~! /mg-L"! pH /mg-L! /mg-L"! /mg-L~!

Gl 5.60 0.40 6.70 10. 20 5.43 4.15

5 G2 5.40 0.30 6.82 9.10 4.41 5.53

10 G3 5.50 0.50 6.58 7.31 3.40 5.31

15 G4 5. 60 0.40 6.96 6.75 2.98 3.49

20 G5 5.30 0.50 6. 94 6. 65 2.84 3.54

25 G6 5.40 0.40 6. 89 6.29 2.79 4.43

10 min, T FREAE—K 0.5 g TG PETS Je AT
DNA 21
1.2 DNA #2H

7% Zhou 5 HE A 7 35 I i LA eleat | R
SDS 21 it 24 i s 14 N TR B 9 16 4 15 TR AR i
PEEGEIRZH DNA. 7£0. 5 g 3575 TR A 300 pL
S0 b 3% (100 mmol-L™" Tris, 100 mmol-L ™'
EDTA ,200 mmol-L~"'NaCl,1% PVP,2% CTAB, pH =
8.0)F120 wL & FE K, W iedk &R 5 5 i 37°C
FK T E R 30 min; f180 L A4 10% SDS,65°C 7K
%1 h; 9650 remin ™' F .0 10 min; K LEBET
) TR B0 . AR AR BRI W 8 Vs VR (AR R
Heoh 10 1) FAEIRF A s/ S IR TR A T (IR E
Jp24. 1) HEATEEEC, B 2K AH, 40 pL 19 3
mol+L™' ZFREZH 1 mL Jo/K ZEEUTHE DNA, —20°C
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Yy F357 () 5" 5RE N GC & LIS 38 A Wi i 43
BIRIOR BT« GC Jeti” HoR  BRiE b a] ik ) Fe 4
FH) 100% 7
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fiti 1 wL, A4 DNA 2 plL.
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JiAq UES2 K 16S tDNA V3 KBRS H- K.

M Gl G2 G3 G4 G5 Go6

23.1 kb

9.42 kb
6.56 kb
4,36 kb
232kb
2.02 kb

B2 EEHDNA BREIKESR
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Fig.4 DGGE profiles of bacteria in sludge sample
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Fig. 5 Changes of Shannon density index of bacteria
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Fig.6  Cluster analysis of bacterial DGGE by UPGMA
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T ] RETE B 7 - S B AR TS TR T AL RGPl 24
W JFRSERER M. Band 2, 11 S KAMIBIERH Vibrio
parahaemolyticus (93% ) , J& T B-Proteobacteria. {5 JE&
AR R IR AU B A A 6 B I, 78
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FCABRIFZE 0 vt AT AL, SR, 0 R B X
Wk ok £ ZEAE M Band 6 5 Vibrio
parahaemolyticus W) [R1 AL 22 ) HA 84% , AN REH
FE HIJE & T B-Proteobacteria. B4 W5 KM, B-48
FEFF IR0 15 Ve vh 42 B R R 2ERE  HORA o y-
I K HE . B OFF W ( Cytophaga-Flavobacterium-

Bacteroidetes ,CF) FITFEBE 1 H & ( Firmicute) L H
(Actinobacteria) FEACIEHER ( Nitrospira) 2521 . J@ 1t
IRBIEGE A3 BT, R R U R T U8 T A AR O
Firmicute , Genuscitrobacter . Bacilli . a-Proteobacteria | 8-
Proteobacteria 1. K D) e il A= W) R, HAR RS P e
TET5 VeI AL B S P A Rt — 2D WFE.

%2 DGGE BiEABEHRRBMUIERFT]
Table 2 Similarity sequence of predominant DGGE band

& KB /bp AR Baes Genbank ¥ 5¢5 [l %
1 195 Bacillus coahuilensis m4-4 Bacilli NZ_ABFU01000133 98
2 193 Vibrio parahaemolyticus 16 ctg_1108854221677 B-Proteobacteria ACCV01000173 95
3 196 Bacillus halodurans C-125 Bacilli NC_002570 99
4 191 Bacillus licheniformis ATCC 14580 Bacilli NC_006270 98
5 195 Ruminococcus albus 8 ctgl121633123741 Firmicute NZ_ADKMO01000091 98
6 191 Vibrio parahaemolyticus 16 ctg_1108854221677 B-Proteobacteria ACCV01000173 84
7 172 Sphingopyxis alaskensis RB2256 a-Proteobacteria NC_008048 98
8 195 Bacillus subtilis subsp. subtilis str. SMY Bacilli NZ_ABQNO01000001 97
9 191 Citrobacter freundii str. ballerup 7851/39 Genuscitrobacter CACDO01000121 100
10 189 Bacillus subtilis subsp. subtilis str. JH642 Bacilli NZ_ABQMO01000001 97
11 190 Vibrio parahaemolyticus AQ3810gcontig 1104296545856 B-Proteobacteria NZ_AAWQO01000771 93
12 189 Ruminococcus albus 8 ctgl121633123728 Firmicute NZ_ADKM01000001 100
3 (3] i, BEY e P RCE YR RIS M 2R ERTSE [D]. R
ZATe

(1) TE P -5/ BT R T AL BT | REAAAE 4R
ZARFRRRE WIS TR A A X PR AN 3 1 1T 34
VT BT TR A% T o B0 T BT PR AL T S W S G
PHAL A TR X B, 285 7S Ak BR AT Y N AR IR
YR RESS A A SR BB,

(2) TER R & N, 15 U b B B A ) 22 i AR
FRIVZRE TR 5 P T 728 AT B R Y A i e 7 Ak P
REAEG , — T RTE D 0 ARV W] AR, B
I ) RS T T T AR E . BB A A AT
6 NFE A S SRR, AN [ T A % AR AL 22 )
H1IE.

(3) XoF s 2 R 149 o DL 4 b Ao 2 A 7 DD JE [T Wi e
B P M AR S8 8 B W A )i, R4S 12 2% S48 Y
16S rDNA JFF31 | 7 -4 48/ iR AR 15 e T A b 2 22
BAE IR B EE, 43 5 8 Firmicute . Genuscitrobacter .

Bacilli . a-Proteobacteria, B-Proteobacteria.
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