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DGGE
B Nitrosomonas spp. 7

Nitrosomonas spp. Ammonium monooxygenase

AMO  AOB o
AMO AOB
Nitrosomonas europaea amo A amoA GenBank 108050 "
AOB 3 16S rDNA a- amoA
16S rDNA V3 200 ~
300mg/L 4
DNA PCR DGGE AOB
amo A
1
1.1
200 ~
300mg/L
F1. F3
90 % L1 13
1.2
1.2.1 100mL AOB
NOB 500mL
12 13
1.2.2 DNA 6 0001r/min 3mL DNA
K - 24:1 VIV 0.6 DNA
1.2.3 DNA 4 DNA Zhou
14
1.2.4 B AOB 16S tDNA  PCR B
AOB 16S tDNA NitA  NitB® 4 DNA
PCR 1%
NitA  5'-CTTAGTGGGGAATAACGCATCTG-3" NitB 5'-TTACGTGTGAAGCCCTACCCA-3’
T- Promega  PCR BLAST
GenBank 400bp
GenBank ClustelX 1.8 Neighbour joining
NJ PHYLIP Version 3.5 AOB
1.2.5 amo A somonas euronaea, amo A

~ Nitros ]
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amo A AMO-F  AMO-R 247 ~ 269
1056 ~ 1079
AMO-F  5'-GGGTGAGTATATTTAGAACGGAA-3’
AMO-R 5'-TTATTTGATCCCCTCTGGAAAGCC-3’

100pL PCR 0. 1pmol/L dNTP
0.2mmol/L. Tag DNA 2.5U PCR 94°C Imin 44°C
Imin 72°C 3min 30 72°C 10min 1%
EB
AOB  DNA
1.2.6 16S rDNA V3 PCR DGGE 16S rDNA V3 PCR
Muyzer ' D-Code Bio-Rad Hercules Calif. PCR
DGGE 10% 16mm X 16mm X 1.0mm
LxWx H 30% ~ 60% Tmol/L 40%
100% 60C 85V 9.5h EB
1.3
AOB 16S DNA GenBank AJ441263-
AJ441286
2
2.1 AOB
B AOB 16S rDNA
53 400bp
21 1 GenBank 19 1
a Nitrobacter sp. NRB5220 AY055797
F3 F36 F38 F35 L1
L15 II 14 1 Ni-
trosomonas spp . 4 AOB  Nitro-

somonas spp.
200 ~ 300mg/L Nitrosomonas spp.
Ulrike”  Hiorns ®

1
Table 1  The sequences selected for the phylogenetic analysis
Samples The number of sequences selected Sequences

F1 5 F11 F12 F13 F14 F15

F3 9 F31 F32 ¥33 F34 F35 F36 F37 F38 F40

L1 3 L13 L14 L15

13 4 134 135 136 137
2.2 amo A

amo A AMO-F  AMO-R 4 DNA PCR
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AOB DNA 2 F3 L1
L3 DNA PCR 823bp F1
DNA
Wizard DNA Promega
DNA
Nitrobacter sp.NRB5220
Nitrosococcus mobilis M93
Nitrosomonas halophila
Nitrosomonas sp. R5¢88
L34
F11
L13
4& F13
L37
F14
_—[ L35 Group |
F12
] |: L36
[ F15
L14
Nitrosomonas eutropha Nm57
Nitrosomonas sp. ENI-11
F36
Nitrosomonas europaea M103
F38
F35
F32 ™\
Nitrosomonas ureae
Uncultured bacterium DW_NsoC7-5
Uncultured bacterium DW_NsoC7-8
Uncultured bacteriun DW_NsoC8-2
] Nitrosomonas oligotropha Nm45
Lis Group 1T
F37
F31
F40
F33
F34
Uncultured Nitrosospira SM-42
Nitrosospira multiformis
Nitrosospira sp. R5¢20
Nitrosospira sp. R3c¢5
Nitrosovibrio tenuis
Nitrosospira sp. BF16¢46
1

Fig.1  Phylogenetic relationships of the strains found in this study
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F1 PCR

amo A

PCR
Fig.2 PCR amplification of the amoA from the
activated sludge samples
M. 100bp DNA ladder 1.AOB enriched in lab 2.F1 The
template DNA was unpurified 3.F1 The template DNA was
purified 4. F3 5.L1 6.13.

NOB AOB Fl F3 1Ll L3 2.3

amoA

AOB

UVIband version 97

F1 F3 LI L3 AOB NOB

bp

16S rDNA V3
PCR
Fig.3 PCR amplification of 16S rDNA V3 region from

the activated sludge samples

16S tDNA V3
AOB  NOB 4
DNA PCR 233bp
3 DGGE
4
F1 F3
L1 L3 F1 F3
4 16S rDNA Ll 13
V3 DGGE
Fig.4 DGGE analysis of 165 rDNA amplified AOB  NOB
fragments obtained from the activated
sludge samples
4

AOB  NOB
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2.4
4
F1 F3
2 16S rDNA PCR
AOB Nitrosomonas spp.
—AOB
amoA PCR
Fl1
98247
g FRIOT
UVlband v.97 g sy
amo A g 30298
< 10619 |
5 0
PTUdlIL‘-I.
AOB 5 PCR
UVIband v.97
Fig.5 The quantified analysis result of the PCR
amplified products of the amoA from
AOB the activated sludge samples with UVIband v.97 softwear
1 8. 100bp DNA ladder 2.AOB enriched in lab 3.F1 The
template DNA was unpurified 4.F1 The template DNA was
AOB AOB  Luified 5.F3 6.L1 7.13.
amo A
2
Table 2 The ammonia removal efficiencies of the two aerobic plants in the initial stage
The aerobic plants Maxirde femoval Minin‘1al r.emoval Averefge r‘emoval
efficiencies/ % efficiencies/ % efficiencies/ %
The first pool 21.61 0 9.63
The second pool 56.12 28.62 42.28
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Study on the Ammonia-oxidizing Bacteria from Activated Sludge
Samples by the Molecular Analysis

Xu Meiying' >*  Zeng Guoqu' Ren Suizhou’”  Cen Yinghua' Sun Guoping'~  Guo Jun'
! Guangdong Institute of Microbiology ~Guangzhou 510070 China
% Guangzhou Institute of Botany — Chinese Academy of Sciences Guangzhou 510650 China
3 Graduate School of the Chinese Academy of Sciences  Beijing 100039 China

Abstract The molecular analysis methods of PCR amplification random cloning and sequencing
were used to investigate the ammonia-oxidizing bacterial community composition and the activity of
ammonia-monooxygenase AMO from the activated sludge samples of an industrial wastewater treat-
ment plant receiving sewage with high ammonia concentration. It is the first time to use PCR-DGGE
combined technique to analysis the difference of dominant bacterial community compositions of the
activated sludge samples in China. The result showed that the ammonia-oxidizing bacteria AOB
detected from the activated sludge samples all belong to Nitrosomonas sp.. The activity of AMO
the stability of bacteria community composition and the treatment efficiency of the wastewater treat-
ment system were improved evidently after the activated sludge system was operated for a certain
extant. It is suggested that the molecular techniques will contribute to our understanding of the di-
versity and function of AOB and will benefit to improve the industrial wastewater treatment system.
Key words Molecular analyses Ammonia-oxidizing bacterium DGGE
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